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Effects of Three Edible Mushroom Polysaccharides on the Freeze-
thaw Stability of Silver Carp (Hypophthalmichthys molitrix) Surimi
Gels: Water retention, Gel quality, and Structural properties
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! National Key Laboratory of Food Science and Resource Exploitation, School of Food Science, Jiangnan
University, Wuxi, Jiangsu, 214122, China
2 Collaborative Innovation Center of Food Safety and Quality Control in Jiangsu Province, Jiangnan
University, Wuxi, Jiangsu, 214122, China

3 Zhejiang Baixing Food Co., Ltd., Lishui, Zhejiang, 323805, China



mailto:yudawei90@126.com

2025 K= SN LGSR &R AR E S

Abstract: [Objective]: To provide a new type of natural plant polysaccharide cryoprotectant to
develop high-quality frozen surimi products with extended shelf life, and to offer new insights into
the creation of "functional surimi products". [Methods]: Tremella polysaccharide (TP), Flammulina
velutipes polysaccharide (FVP), and Pleurotus eryngii polysaccharide (PEP) were added to the
surimi of silver carp. Their water-holding capacity, gel characteristics, and structural properties were
determined to explore their effects on the freeze-thaw stability of the surimi. [Results]: After 5
freeze-thaw cycles, the bound water content of surimi gels with 1.0% TP, 1.0% FVP, and 1.0% PEP
was increased by 31.20%, 26.44%, and 29.33% respectively, compared with the control, and the gel
strength was increased by 51.82%, 39.05%, and 36.95% respectively. [Conclusion]: 1.0% FVP and
1.0% PEP have the most effective cryoprotective performance, while there is no significant
difference between 1.0% and 2.0% TP. Meanwhile, the addition of edible mushroom
polysaccharides reduced the loss of a-helical structure, which is conducive to the formation of a
dense and stable protein gel network. This study showed that all three edible mushroom
polysaccharides have good freeze-protective capabilities and can be used as potential natural

polysaccharide freeze-protective agents.

Keywords: Mushroom polysaccharides; Cryoprotectants; Silver carp; Gel strength
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Enhancement strategies for improving the photodynamic
inactivation (PDI) preservation performance of curcumin
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Abstract: Curcumin (Cur), a natural lipophilic photosensitizer with both photosensitive activity and
biological safety, holds significant potential for application in the field of photodynamic inactivation
(PDI) preservation of aquatic products and other food items. However, as a food-grade
photosensitizer, it faces several technical challenges, including poor water solubility, limited
photostability, and environmental sensitivity of its photosensitive properties. To address these
limitations, novel Cur derivatives were synthesized using molecular engineering strategies, building
upon previously developed halogenated Cur (X-Cur, X = F, Cl, and Br), by modifying it with
chitosan oligosaccharides (COS) and polyethylene glycol (PEG) (COS-N-FCur and mPEG-NH-
Cur). The results demonstrated that both COS and PEG modification groups significantly improved
the water solubility of the parent Cur by enhancing intermolecular interactions, particularly
hydrogen bonding, between Cur and water molecules. Additionally, these modifications effectively
increased the singlet oxygen (!O2) generation efficiency by inhibiting the intermolecular
aggregation of Cur, prolonging the shelf life of refrigerated aquatic products. This study provides a
crucial foundation for the further application of Cur and its derivatives in PDI preservation

technologies.

Key words: curcumin; photodynamic inactivation; molecular engineering; singlet oxygen; shelf life
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1. College of Food Science, Southwest University, Chongqing 400715; 2. Chongqing Academy of Agricultural
Sciences, Chongqing 401329

Abstract: This study aims to develop efficient bio-based antifreeze materials applicable to frozen
food systems and to improve the freeze-thaw stability of myofibrillar protein emulsions. Firstly,
cellulose nanocrystals (CNC) and cellulose nanofibrils (CNF) were prepared through acid
hydrolysis and mechanical ball milling, and different compounding ratios (0:5 to 5:0, w/w) of the
composite system (CNC/CNF) were constructed. The ice recrystallization inhibition (IRI) activity
of the samples was systematically evaluated by drop-spray method, differential scanning
calorimetry (DSC), and low-field nuclear magnetic resonance (LF-NMR). The results showed that
both CNC and CNF exhibited good IRI activity, with uniform ice crystal morphology and the
smallest size; meanwhile, the CNC/CNF showed a significant synergistic effect. When the ratio of
CNC/CNF was 2:3, its effect in inhibiting ice crystal growth was the best. The selected CNC/CNF
composite system was applied to the fish myofibrillar protein (MP) emulsion system. The results
show that adding a 0.5% concentration can significantly enhance the freeze-thaw stability of the
emulsions. After three freeze-thaw cycles, its emulsion creaming index is significantly lower than
that of the blank group and the groups with single CNC or CNF. CNC mainly acts at the interface,
working in synergy with MP to enhance the strength of the interface membrane and increase the
interface adsorption rate of MP; while CNF dominates the construction of the continuous phase
network, effectively inhibiting ice crystal growth and alleviating the interface damage and droplet
aggregation caused by freeze-thaw stress. This study systematically clarifies the mechanism of the
nanocellulose complex in synergistically inhibiting ice crystals and stabilizing the emulsion,

providing a theoretical basis for the development of frozen foods.

Key words :Nanocellulose; Ice recrystallization inhibition; myofibrillar protein; Emulsion; Freeze-

thaw stability
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Synergistic cryoprotection of L-proline and L-phenylalanine by
gradient control of ice inhibition and osmolyte pressure regulation
Ningning Peng!, Xuan Wang!, Xinyu Shi!, Shulai Liu', Yuting Ding!-?, Xuxia Zhou', Shichen
Zhu'*
! Key Laboratory of Green, Low-carbon and Efficient Development of Marine Fishery Resources, National
R&D Branch Center for Pelagic Aquatic Products Processing (Hangzhou), College of Food Science and Technology,
Zhejiang University of Technology, Hangzhou 310014, Zhejiang, China

2 Food Science Research Institute of Zhangzhou, Zhangzhou 363000, Fujian, China

Abstract: The present work explored the synergistic effects and the corresponding mechanisms of L-
proline and L-phenylalanine on frozen fish fillets. The results suggested that the combination of L-
proline and L-phenylalanine (Pro+Phe) exerted synergetic cryoprotective roles on frozen fish fillets,
as evidenced by lower mass loss (19.19%) and higher water holding capacity (71.54%). Besides,
the structural stability of myofibrillar protein against F-T cycles was higher in the Pro+Phe, with
comparable sulfhydryl contents and Ca?*-ATPase activity with the commercial antifreeze. The large
contact area with water molecules and the loose structure of L-phenylalanine accounted for their
outstanding ice recrystallization inhibition (IRI) performance (lowest %MGS, 32.91%) relative to
L-proline. Besides, the osmotic pressure regulation (7.05%) and freezing point depression (140.00%)
of L-proline were largely responsible for preserving tissue integrity. Hence, the synergistic effects
of the IRI activity of L-phenylalanine and osmotic pressure regulation from L-proline contributed

to the improved quality of frozen fish fillets.

Key words: Cryoprotection; L-proline; L-phenylalanine; Ice recrystallization inhibition; Osmotic

pressure regulation.
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Practical Ice-Temperature Freshness Preservation Technology for
Unwashed Umami Surimi
Jinging Wan
College of Food Science and Technology, Shanghai Ocean University, Pudong, 201306, Shanghai

Abstract: To address the industry pain points in traditional frozen surimi processing, such as water
consumption during rinsing, loss of umami, and deterioration of storage quality, our team has
developed the " Practical Ice-Temperature Freshness Preservation Technology for Unwashed
Umami Surimi ". This technology was selected into the 2024 "Spark Technology" Achievement
Database of the Ministry of Agriculture and Rural Affairs after expert evaluation. The technology
replaces traditional rinsing with "ice-temperature vacuum dehydration" and combines it with a

freezing point regulator method, specifically adding 2.5% salt to lower the freezing point of surimi
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below -4°C. Surimi is circulated in a non-frozen state under the condition of (-2°C £2°C), with a
storage period of more than 50 days. The umami of the surimi is doubled and its gel properties are
excellent. This technology solves the problem of the narrow ice-temperature range for food. It is not
only applicable to the processing and storage of new surimi products but can also be extended to
the development of other aquatic products and their pre-prepared dishes, having broad prospects for
industrial application. This technology will contribute to the green development of the aquatic
product processing industry.

Key words: unwashed; surimi; gel; Practical Ice-Temperature Freshness Preservation Technology;

Application

10



2025 K= f i TREE &R %R ES

RGN NEB RN TR E & MERY
= RAHEERIZIAE

FHARTN, ftSCIE*

R B AR, BT, 201306

B ARIGERIT T P A A I ER, 1 Wi AL B 713 ok #2080 F8E (1 52 ) B A R LA o 7B 75 T
N 200W IBCA AR ARRACEE, BIDI R EF T 23.35%, SRS Rm. DURLT4EE A
LRI TR, HA IR 200 W KRG ANE AR AL B M UUR 4728 52 0 R RE ey, Ui
I RLAR IR, o-SRHE S B PR, 300W Hj P 5 D3 4 5 AR IR I Big IR 7t v DLess it fa i)
W, ARIXRR AL IGO0 KK R AR, (LR T4 SN, 30 . 400 W
R D) A0 PRI A TICER 1 S PR A, AR T B0 f AR A o X8 R BIT fE J PAY ) s R B B
BT B

KRB HATIER Wik ANEAN; EORASH

Effect of ultrasound combined with papain treatment on the
tenderness of equatorial squid (Dosidicus gigas): in terms of
myofibrillar protein modification
Mengli Han, Wenzheng Shi*

College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306

Abstract: This study investigated the effect of combined ultrasonic and papain treatment on the
tenderness of equatorial squid and its underlying mechanism. When ultrasonic power was set at 200
W and combined with papain treatment, shear force decreased by 23.35%, yielding the highest
tenderness in squid. Analysis of myofibrillar protein structure revealed that the 200 W
ultrasonication combined with papain treatment resulted in the highest degree of myofibrillar
protein degradation, characterized by the smallest particle size and reduced a-helix content.
Ultrasonic treatment at 300 W combined with papain also improved squid tenderness, but this

treatment increased water loss, resulted in tighter myofibrils, and increased hardness. At 400 W

11
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ultrasonic power, papain activity decreased, which was unfavorable for squid tenderization. These

findings may provide new insights for tenderizing meat products.

Key words: Ultrasonic power; tenderization; papain; protein structure
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Effects of Chitosan-Thymol Composite Emulsion on the Quality
and Bacterial Community of Largemouth Bass (Micropterus
salmoides) Fillets Stored at Different Temperatures

Gehui Chen'2,QiaoYu?,Chao Wang'
1.School of Life and Health Sciences,HuBei University of Techonlogy, Wuhan 430068, China;2.Institute of
Agricultural Products Processing and Nuclear Agricultural Technology, Hubei Academy of Agricultural Sciences,
Wubhan 430064, China

Abstract:[Objective]To investigate the effects of a chitosan-thymol composite emulsion on the
quality and microbial community of Micropterus salmoides meat during storage at 4°C and
10°C;[Methods]Using the dorsal muscle of Micropterus salmoides as the raw material, 0.5% (m/v)
chitosan solution (CH), 0.1% (m/v) thymol solution (TH), and their composite solution (CT) were
prepared, with ultrapure water serving as the control (CK). During storage at 4°C and 10°C, the
following indices were measured: total volatile basic nitrogen (TVB-N), total viable count (TVC),
pH, biogenic amine content, nucleotide composition, electronic nose response, sensory properties,
and volatile compounds via GC-MS. Bacterial community diversity was analyzed by 16S rRNA
gene sequencing;[Results]Compared to the CK group, the CT group extended the shelf life by at
least 9 days and 3 days under storage at 4°C and 10°C, respectively. The CT treatment significantly
inhibited the formation of biogenic amines such as putrescine (Put), cadaverine (Cad), and histamine
(His), reduced the accumulation of hypoxanthine (Hx), and resulted in the smallest pH fluctuation.
Furthermore, it suppressed the accumulation of spoilage-related volatile compounds including
hexanal, nonanal, and 1-octen-3-ol, while promoting the retention of flavor substances such as 2-
pentanone and methyl butyrate. Sensory evaluation indicated that the CT group received higher
scores in odor, color, and overall acceptability. Bacterial community analysis revealed that the
dominant phyla were Firmicutes, Actinobacteria, and Proteobacteria. The CT group inhibited the
growth of spoilage bacteria including Acinetobacter and Pseudomonas, reduced microbial diversity,
and genera such as Macrococcus and Acinetobacter showed positive correlations with spoilage
indicators including TVC, TVB-N, and methyl butyrate;[Conclusion]The chitosan-thymol
composite emulsion effectively maintains the quality of Micropterus salmoides during refrigerated
storage and extends its shelf life by inhibiting the growth of specific spoilage bacteria, delaying the

formation of spoilage-related compounds, and promoting the retention of flavor substances. This
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effect is particularly remarkable at 4°C.

Key words:Chitosan-Thymol composite emulsion,fish preservation,freshness indicator,microbial

diversity
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The development and application of novel alginate lyases
Yang Min', Gu Zigiang', Mou Haijin'*
1. College of Food Science and Engineering, Ocean University of China, Qingdao 266300, Shandong

Abstract: Alginate oligosaccharides is a typical characteristic oligosaccharide of brown seaweed.
Due to their significant biological activities, alginate oligosaccharides have been widely applied in
medicine, functional foods, and green agriculture. In this study, we utilized genetic engineering
techniques to express and characterize the alginate lyases. By employing a domain recombination
strategy, an alginate lyase AlyMc with enhanced enzymatic activity was obtained. The three-
dimensional structure was determined using protein crystallization and X-ray diffraction methods.
All potential thermal stability mutation sites of AlyMc were predicted using Hotspot Wizard 3.0 and
PoPMusSiC software, and 12 mutants with enzymatic activity were screened. After verification, two
mutants, Q246V and K249V, with significantly improved thermal stability were obtained, and the

thermal stability mechanism was also analyzed. To increase the expression level of the mutants,
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recombinant plasmids containing the Vitreoscilla hemoglobin gene were constructed, the high-
density fermentation conditions were optimized, the enzymatic activity increased by four times in
optimal conditions. We explored the enzymatic hydrolysis conditions to prepare alginate
oligosaccharides (AOS) and analyzed their structure. AOS was added as a prebiotic to the sea
cucumbers feed, the results showed that AOS promoted the growth of sea cucumbers and was
beneficial to their intestinal health. This study provides significant importance for the development

of novel enzymes and the biocatalytic production of functional oligosaccharides.

Key words: alginate lyase; directed evolution; high-density fermentation; alginate oligosaccharides
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Evaluate the freshness and shelf life of refrigerated salted perch
(Perca fluviatilis) focusing on the flavor change
Zhiyu Xiong, Ruichang Gao*
School of Food and Biological Engineering, Jiangsu University, Zhenjiang, 212013, China

Abstract: This study investigated the impact of freshness changes in refrigerated perch (Perca

fluviatilis) on its shelf life and the flavor of steamed perch. The shelf life of salted perch (treated
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with 2% w/w salt) during cold storage (4 °C, 0-8 days) was evaluated using both conventional
indices (TVB-N, TVC, and K-value) applied to raw fish and sensory assessment after steaming.
Dynamic changes in flavor compounds were analyzed using an electronic nose and gas
chromatography-mass spectrometry (GC-MS). Results indicated a significant decline in freshness
as the storage period extended, with TVB-N content increasing to 16.5 mg/100 g, TVC reaching 5.9
log CFU/g, and the K-value attaining 38.6% by day 8. The optimal consumption period determined
by sensory evaluation was 2 days, which was 6 days shorter than the shelf life indicated by
conventional methods (8 days). During refrigeration, notable decreases in tartaric acid and inosine-
5’-monophosphate (IMP) were observed, along with an increase in bitter-tasting amino acids and
changes in 18 key flavor compounds, including 1-octen-3-ol, methyl trans-9-octadecenoate, hexanal,
and nonanal. These changes were identified as major factors contributing to flavor deterioration.

The findings offer novel insights into evaluating the shelf life of aquatic-prepared dishes.
Key words: Salted perch; Cold storage; Freshness; Shelf-life; Flavor
Funding: This work was supported by the China Agriculture Research System (CARS 46).

Corresponding author: Ruichang Gao, Professor. Research fields: Aquatic product flavor chemistry,
protein chemistry, food preservation, and bioprocessing. Tel: 15905288317. E-mail:
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Integrated untargeted metabolomics and lipidomics to reveal
molecular mechanisms underlying flavor development in hot-air-

dried oysters

Zhihang Zhao', Jialong Gao'->*4, Mingtang Tan >34, Zhonggin Chen"?34, Ming Chen!?34,
Huina Zheng'->34, Haisheng Lin'?*#, Wenhong Cao'->34*
('College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524088, China; National
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Provincial Engineering Technology Research Center of Seafood, Zhanjiang 524088, China; “Guangdong

Provincial Key Laboratory of Aquatic Products Processing and Safety, Zhanjiang 524088, China.)
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Abstract: During the drying process of oysters, volatile flavor compounds such as aldehydes, ketones,
alcohols, and esters are produced. Previous studies have shown that lipids are important precursors
of these volatile flavor compounds. However, the mechanism of flavor formation in dried oysters
remains unclear. This study aims to investigate the changes and potential relationships between
volatile flavor substances and their precursors during hot-air drying (HAD) of oysters (at 0, 4, 8,
and 12 h). Using GC-MS and UPLC-MS/MS, 68 volatile flavor compounds, 842 lipid components,
and 641 metabolites were identified. The results revealed that the content of volatile flavor
substances increased with drying time, primarily forming in the later stages of drying.
Mechanistically, lipid oxidation-induced fatty aldehydes constitute the main structural components
of volatile flavor compounds in dried oysters. KEGG analysis indicated that the primary metabolic
pathways during oyster drying were amino acid metabolism and biosynthesis. Lipid oxidation
supplies precursor molecules that form the basic flavor framework, such as aldehydes and ketones;
the Maillard reaction constructs heterocyclic backbones, thereby imparting characteristic
heterocyclic aromas; and amino acid metabolism fills in three-dimensional cascades containing
sulfur or nitrogen groups. These processes contribute to the formation of the complex flavor network

in dried oysters.

Key words: Crassostrea hongkongensis; Hot-air drying; Volatile flavor compounds; Lipid oxidation;

Lipidomics; Untargeted metabolomics.
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Preservative and bacteriostatic functions of citral nanoemulsion
composite film on Ostrea rivularis Gould during refrigeration
Guangyu Liu', Zhiheng Hu?,Yaqin Hu'*
1.College of Food Science and Engineering, Hainan Tropical Ocean University, Sanya, 572022, Hainan;
2.United Graduate School of Agricultural Sciences, Iwate University, Ueda 3-8-18, Morioka, Iwate 020-8550, Japan

Abstract: Ostrea rivularis Gould is one common oyster species with large consumption and wide
popularity around the world, however, it is prone to spoilage due to its endogenous enzymes and
microbial proliferation. Currently, the application of active package is one effective way to maintain
the quality of aquatic products. In this study, citral nanoemulsion (CNE) was prepared, and added
into the composite film made by hydroxypropyl methylcellulose (HPMC) and fucoidin (FCD). The
citral nanoemulsion composite film (HPMC-FCD-CNE) was utilized for quality preservation and
control of microbial in Ostrea rivularis Gould under 4°C storage. The results showed that the
HPMC-FCD-CNE had effective preservative and bacteriostatic properties, which was as indicated
by changes in sensory score, total volatile base nitrogen (TVB-N), pH, K value, total viable count
(TVC), and the colony number of specific spoilage organisms (SSOs). Compared to the control
group without film package treatment, bacterial growth in oysters was significantly inhibited in all
treatment groups by HPMC-FCD-CNE. Meanwhile, under the same storage day, the HPMC-FCD-
CNE group showed higher sensory score, less TVB-N content and K value than other groups. The
control group reached its shelf-life by day 10 (TVC: 7.383+0.250 lg CFU/g; TVB-N: 18.209
mg/100g; K value: 55.58%), while the HPMC-FCD-CNE group by day 14 (TVC: 7.194+0.157 Ig
CFU/g; TVB-N: 17.218 mg/100g; K value: 56.68%). Thus, this study verified that the shelf-life of
oyster packaged by HPMC-FCD-CNE was extended to 4 days longer than the control group under
4°C storage, indicating the obvious preservative and bacteriostatic functions of HPMC-FCD-CNE
to oyster, which can offer practical solutions for a better quality keeping and microbial control of

Ostrea rivularis Gould under refrigeration.
Key words: Ostrea rivularis Gould; Citral; Composite film; Preservation;Shelf-life
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Study on the regulatory effect of saponins from the Crown-of-
thorns starfish(Acanthaster planci) on high-fat diet induced lipid

metabolism disorders

Yue Wan!, Dongxue Wang!,Yaqin Hu*!
1, College of Food Science and Engineering, Yazhou Bay Innovation Institute, Hainan Tropical Ocean University,
Marine Food Engineering Technology Research Center of Hainan Province, Collaborative Innovation Center of

Marine Food Deep Processing, Hainan Key Laboratory of Herpetological Research, Sanya 572022, China

Abstract: The aim of this research was to investigate the alleviating effect of Acanthaster planci
saponins(ASPs) on high-fatdiet induced lipid metabolism disorders. This study used ultrasound-
assisted alcohol extraction to extract ASPs and optimized its process conditions. Liquid-liquid
extraction, macroporous adsorption resin separation and purification, combined with biological
activity tracking method, isolated significantly active components for liver lipid metabolism
disorders, and identified by LC-MS. Induction of lipid metabolism disorder models in HepG2 and
zebrafish using free fatty acids(FFA) and cholesterol, respectively. Based on general physiological
indicators, pathological sections of liver and HepG2 cells, and lipid metabolism indexes, the
alleviating effect of ASPs on lipid metabolism disorders induced by high-fat diet was evaluated. Our
results showed that the extraction yield of Crown-of-thorns saponins was optimized to 6.821%,
under the condition of 81% ethanol as solvent, sample-solvent ratio of 17:1 (mL:g), and ultrasonic
time at 22 min. Five components were separated using macroporous adsorption resin, among which
P5 component significantly reduced the formation of lipid droplets in HepG2 cells, showed high
activity, and improved metabolic disorders caused by lipid deposition in cells. Through LC-MS
identification, the component contains saponin compounds. After P5 was administered to zebrafish
with lipid metabolism disorders, it was found that the weight gain trend of zebrafish was obviously
slowed down, the blood glucose and lipid levels tended to return to normal, the cavity phenomenon
of liver tissue was ameliorated, and the lipids weresignificantly reduced. To sum up, ASPs can

effectively ameliorate the disorder of lipid metabolism.

Keywords: Acanthaster planci; Starfish saponins; Hepg2 cell; Zebrafish; Disorders of lipid

metabolism

Fuding: Yazhou Bay Innovation Institute, College of Food Science and Engineering, Hainan Tropical
Ocean University, Sanya 572022, China.Major Science and Technology Project of Yazhou Bay
Innovation Institute(2022CXYZDO003).

Corresponding author: Hu Yaqin, female, PhD, professor, research focus on the utilization of marine

27



2025 KFE SN LRI LA R AR E 2

biological resources, 15868109010, E-mail:yqghu@zju.edu.cn
HWENKR: e B2 EAaZAUA T SH
RTRFS R AeEE
EAE Y, i, B!
| IR AIEE R R RS TR NS b R A TR G

MR A N LRI RUHT b R R IICAT S B TSR %, T IE =0, 572022

WE: TR, REEE RS RGN 2 43 o™ B, IR A e
JERE. AW R TR RS B (CSE) MIHUIMR IS S A AL o SR8 75 4 Bl
CIEIREGE . AEENTIEIRAS CSE, FI UHPLC-MS AL, FEAERSh HepG2 41
PR AL o PP U R vE v, Rl Se b A Td R T I EAE A AL . 45 R W, CSE 11
FERS AR, RE%ANE HepG2 AHARIGHE (IC50 40.83 pg/mL) FIIEFE (% <
32.65%), FHiEFAMET, R 34.29%. UL, CSE & H K-S
fRIHT-H H Bax. Bad, SURZRARBEIEEEIREBAMEER C (cyte). Cytc 5 Apaf-1 45
B, HEIHBIE caspase-9, HEIM A2 caspase & FMFH IRV, (Edtgifid . 25 B, At
FAEH7R T CSE T HepG2 ZHMIIHT-MIHLA], Iyl ifs 2 51U HA FH SR 4t 1 i 2E
WK .

RBEIA BT HepG2 4HMI: ZRRIKI TR E

Turning Foe into Friend: COTS Saponin Inhibits the
Proliferation of Liver Cancer Cells by Inducing the Mitochondrial-
mediated Apoptosis Pathway

Dongxue Wang', Yue Wan', Yaqin Hu*!
1. College of Food Science and Engineering, Yazhou Bay Innovation Institute, Hainan Tropical Ocean
University, Marine Food Engineering Technology Research Center of Hainan Province, Collaborative Innovation

Center of Marine Food Deep Processing, Hainan Key Laboratory of Herpetological Research, Sanya 572022, China
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Abstract: In recent years, the outbreak of crown-of-thorns starfish (COTS) has caused serious threats
to Marine ecosystem and human security, so the utilization of resources is imminent. This study
aims to investigate the anti-tumor activity and mechanism of the saponins (CSE) from CSE. The
CSE was prepared through ultrasound-assisted ethanol extraction and column chromatography, and
its composition was determined by UHPLC-MS. The anti-tumor activity was evaluated in HepG2
cell models in vitro, with its underlying mechanism explored by focusing on mitochondrial
apoptosis pathways. Results showed that CSE inhibited HepG2 proliferation (ICso 40.83 pg/mL)
and migration (<32.65 %), and induced apoptosis via phosphatidylserine exposure and nuclear
condensation with 34.29% early apoptotic cells. Mechanistically, CSE up-regulated Bax and Bad,
disrupted mitochondrial membrane integrity, and triggered cytochrome ¢ (cyt c) release. The
released cyt ¢ formed an apoptosome with Apaf-1, activating caspase-9 and the downstream caspase
cascade, culminating in apoptosis. Our findings reveal that CSE exerts anti-tumour activity via the
intrinsic mitochondrial pathway and provide a theoretical basis for converting COTS into a valuable

antitumor resource.

Key words: Crown-of-thorns starfish; HepG2; Mitochondrial Apoptosis Pathway
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Effects of Grilling Conditions on the Formation of Heterocyclic
Amines and Advanced Glycation End Products in Different Parts of

Pre-made Grilled Fish
Xu Zheyuan', Xu Yanshun', Jiang Qixing!, Xia Wenshui!, Yu Dawei'-*

! State Key Laboratory of Food Science and Resource Utilization, School of Food Science, Jiangnan University,

Wuxi, Jiangsu, 214122, China

Abstract: [Objective]: Investigating the effects of grilling temperature and degree on the formation

of heterocyclic amines (HAs) and advanced glycation end products (AGEs) in different parts of pre-
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made grilled fish provides a reference for optimizing grilling parameters to regulate their formation.
[Methods]:Grilled grass carp according to specific parameters, determine the structural
characteristics and sensory properties of each group, measure the HAs and AGEs content in the
grilled fish meat/skin, and analyze the effects of grilling temperature and degree. [Results]:At250C
grilling, as the core temperature rose from 50°C to 80°C, total HAs in fish meat increased by 8.5%,
while AGEs (CML+CEL) increased by 107%. HAs and AGE:s in fish skin showed an initial increase
followed by a decrease, with peaks occurring at 65°C. With a center temperature of 65°C as the
grilling endpoint, the peak HAs levels in fish meat and skin appeared at 280°C and 250°C,
respectively, as grilling temperature increased. AGEs showed a continuous upward trend, increasing
by 70% and 24% in fish meat and skin, respectively, at 310°C compared to 220°C grilling. Under
identical grilling conditions, both HAs and AGEs levels in fish skin were significantly lower than
those in fish meat. [Conclusion]: Grilling conditions significantly influence the formation of HAs
and AGEs in grilled fish products. When grilling temperature is <250°C and center temperature

is <657, both HAs and AGEs content in pre-made grilled fish remain low.

Keywords: Pre-made grilled fish; Heterocyclic amines; Advanced glycation end products; Grilling

parameters
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Comparison of Flocculation Methods for Sodium Alginate and

Characterization of Its Structure and Properties
Yuxin Shi ', Mingna Dong !', Xuhui Lei !, Zhiying Xu !, Jiyan Sun !, Yingying Zhao !,
Yichao Ma 23, Hui Zhou '3, Shu Liu %3, Yunhai He >3, Qiukuan Wang !>* and Dandan Ren

1,2,3,*

1 College of Food Science and Engineering, Dalian Ocean University, Dalian116023, China
2 National R&D Branch Center for Seaweed Processing, Dalian 116023, China

3 Key Laboratory of Aquatic Product Processing and Ultilization of Liaoning Province, Dalian 116023, China

Abstract : This study investigated how different extraction parts of raw materials and different
flocculation methods affect the extraction yield, structure, and properties of sodium alginate. The
aim was to improve the quality of sodium alginate and provide theoretical guidance for upstream
enterprises. In this study, Lessonia nigrescens (LN) was used as a raw material. The alkali treatment
conditions were optimized. The optimal extraction conditions were determined to be a 2% sodium
carbonate concentration, a duration of 4 h, a material-to-liquid ratio of 1:40, and a temperature of
60 °C, achieving an extraction yield of 43.03%. LN was categorized into blades, stipes, holdfasts,
and whole seaweed for comparative analysis, and sodium alginate was flocculated using the acid,
calcium, and ethanol methods. Structural and physicochemical analyses showed that the mannuronic
acid/guluronic acid (M/G) ratios of the twelve sodium alginate samples ranged from 5.73 to 8.76.
The LN part had a greater influence on the M/G ratio than the flocculation method. The relative
molecular weight (2343-3074 kDa) and viscosity (170-331 mPa-s) exhibited consistent trends. For
the same part, the effect of the flocculation method on the molecular weight followed the order
ethanol > acid > calcium. The physicochemical properties of the extracted sodium alginate met the

requirements specified in the physicochemical index standard GB 1886.243-2016 of China.
Key words: Lessonia nigrescens; Sodium alginate; Extraction process; Structural analysis
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Agriculture Research System (CARS-50).
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Preparation and by incorporating the molecular pathways
discussed in the fucoxanthin and conjugated linoleic acid complex

liposomes

Jiyan Sun®, Yanxiaofan Sun®, Yuxin Shi®, Xuhui Lei?, Yichao Ma®¢, Shu Liu®>¢, Yunhai
He®"¢, Qiukuan Wang®?¢, Dandan Ren®"<*

2College of Food Science and Engineering, Dalian Ocean University, Dalian, PR China; PNational R & D

Branch Center for Seaweed Processing, Dalian, PR China; °Key Laboratory of Aquatic Product Processing and

Utilization of Liaoning Province, Dalian, PR China

Abstract: Fucoxanthin (FX), a carotenoid derived from marine algae, exhibits a range of biological
activities including anti-obesity, anti-oxidation, and anti-inflammatory properties. Conjugated
linoleic acid (CLA) comprises multiple isomers with both cis- and trans-conjugated double bonds,
demonstrating functional activities such as anti-obesity, anti-diabetes, and anti-cancer effects. The
complex liposomes formed by FX and CLA may possess synergistic anti-obesity effects. In this
study, we investigated the anti-obesity effects and underlying mechanisms of FX, CLA, a
combination of FX and CLA, fucoxanthin and conjugated linoleic acid complex liposome (L), and
sodium alginate and chitosan modified fucoxanthin and conjugated linoleic acid complex liposome
(S-C-L). To achieve this objective, we used an obese mouse model to measure body weight, fat
mass, serum biochemical indices, liver oxidative stress, and AMPK/ACCI1/SREBP-
1c/FAS/UCP1/PPAR-y signaling pathway expression. Our findings indicated that all samples
reduced body weight and fat mass in obese mice, improved oxidative stress. Additionally, S-C-L
was found to decrease ACC1 enzyme activity, down-regulate the relative mRNA expression levels
of SREBP-1c, FAS, and PPAR-y, and up-regulate the relative mRNA expression levels of UCP1 by
activating the AMPK signaling pathway. The up-regulation of UCP1 protein and down-regulation
of PPAR-y and C/EBPo proteins promoted energy expenditure and inhibited adipocyte
differentiation, thereby exerting an anti-obesity effect. Furthermore, it was observed that the
combination of FX and CLA enhanced the anti-obesity effect, with L and S-C-L demonstrating
superior anti-obesity efficacy. S-C-L holds potential for development and practical application in

anti-obesity foods and health care products.
Key words: fucoxanthin, conjugated linoleic acid, complex liposome, anti-obesity activity
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Comparative analysis of organic sodium salts on improving

quality and flavor of large yellow croaker (Larimichthys crocea)

Guancheng Lv!, Yuanpei Gao*!, Shanggui Deng!
1, College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan, China.

Abstract: Sodium acetate (SA), sodium citrate (SC), and sodium lactate (SL), are colorless, non-
toxic, low-calorie organic sodium salts (OSSs) that can serve as substitutes for sodium chloride,
thereby reducing sodium intake. These salts are widely used to enhance the sensory qualities of
meat, prevent microbial growth, and extend shelf life. However, their application in the curing and
preservation of seafood is limited. Therefore, this study investigated the quality changes of large
yellow croaker (LYC) during freezing storage at -18 °C for 8 weeks, focusing on moisture migration,

texture and color, microbial growth, microstructure, protein changes, and flavor compounds.

The results indicated that curing with 5% OSS significantly improved the water-holding
capacity, texture, and color of LYC, promoting the formation of a denser microstructure and slowing
the migration of bound and immobilized water into free water. Additionally, OSS-curing reduced
protein denaturation and oxidative damage. As freezing time increases, the overall water retention
and texture properties decreased, while total volatile basic nitrogen and total microbial count
increased. Curing with 5% organic sodium salts also reduced ice crystal formation in LYC.
Sulfhydryl content increased initially and then decreased over time, while disulfide bond content
followed the opposite trend. Furthermore, a-helix and B-sheet structures decrease, while B-turns and
random coils increase, indicating that freezing affects the stability of protein spatial conformation.
Among the treatments, 5% SC and 5% SL exhibited the best performance in maintaining the quality
of LYC. This study provides new insights and technical support for the development of low-sodium

food products in industrial applications.
Keywords: Large yellow croaker, organic sodium salts, quality, flavor characteristic, GC-IMS.

Corresponding author: gaoyp89@zjou.edu.cn
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Caspase-3 mediates protein degradation in large yellow croaker
inoculated with Pseudomonas and Acinetobacter haemolyticus via
apoptosis pathway
Kun Yang!, Jinfeng Wang!->3*, Jing Xie!?34 %
1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China
2. Key Laboratory of Aquatic Products High Quality Utilization, Storage and Transportation (Co-construction
by Ministry and Province), Ministry of Agriculture and Rural Affairs

3. National Experimental Teaching Demonstration Center for Food Science and Engineering, Shanghai Ocean
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University, Shanghai, China
4. Shanghai Engineering Research Center of Aquatic Product Processing and Preservation, Shanghai, China
5. Shanghai Professional Technology Service Platform on Cold Chain Equipment Performance and Energy
Saving Evaluation, Shanghai, China

Abstract: The effect of caspase-3 on apoptosis-induced protein degradation in large yellow croaker
inoculated with Pseudomonas and Acinetobacter haemolyticus (A. haemolyticus) was investigated.
Pseudomonas samples had higher caspase-3 activity than Control Check (CK) at 0, 6, and 72 h and
A. haemolyticus samples had higher caspase-3 activity than CK at 0 and 72 h (p < 0.05). Most of
the treatments with Acetyl-Asp-Glu-Val-Asp-aldehyde (Ac-DEVD-CHO) had significantly lower
caspase-3 activity than the control (p < 0.05). In addition, carbonyl content, myofibril fragmentation
index (MFI), and total sulthydryl content of the treatments with Ac-DEVD-CHO were significantly
different from those of the control (p < 0.05). This suggested that caspase-3 activity in apoptosis
could reduce protein degradation. Pseudomonas and A. haemolyticus samples had an effect on
protein degradation, which suggested that microorganisms affected protein degradation by affecting
apoptosis. This study provided a basic idea for studying the changes in proteins caused by

microorganisms on apoptosis.

Key words: Caspase-3; Apoptosis; Protein degradation

39



2025 K= f i TREE &R %R ES

Exploring the interactions between Shewanella putrefaciens and
Pseudomonas fluorescen on protein degradation of refrigerated large
yellow croaker (Pseudosciaena crocea)

Jingxin Ye %34, Weiqing Lan >34 and Jing Xie 124"
1. College of Food Science & Technology, Shanghai Ocean University, Shanghai, 201306, China;
2. Shanghai Engineering Research Center of Aquatic Product Processing & Preservation, China;
3. National Experimental Teaching Demonstration Center for Food Science and Engineering, Shanghai Ocean
University, China;
4. Key Laboratory of Aquatic Products High-quality Utilization, Storage and Transportation (Co-construction

by Ministry and Province), Ministry of Agriculture and Rural Affairs, China

Abstract: Exploring the roles of dominant bacteria to spoilage are important in inhibiting spoilage.
This study investigated related quality, protein degradation, and muscle microstructure in
refrigerated large yellow croaker inoculated with Shewanella putrefaciens (S) and Pseudomonas
fluorescens (P) as mono- or co-culture (SP). The P group had the most robust spoilage ability. The
P and SP groups degraded major myofibrils protein and the links to disrupt muscle fibers, induced
significant free water loss in muscle and formed amounts of trichloroacetic acid (TCA)-soluble
peptides and TVB-N. Severe mutual separation in myofibers also occurred in the S group. The
competitive interactions between the two spoilage bacteria inhibited spoilage in the co-culture,
while the numbers of differentially abundant peptides in the SP group were enriched. Therefore, this
study reveals competitive interactions of the co-culture of S. putrefaciens and P. fluorescens, which

offered a thorough understanding of bacterial spoilage behavior in large yellow croaker.
Key words: Refrigeration; Myofibrillar proteins; Interaction; Microstructure; Peptidomics

Funding: The National Natural Science Foundation of China (grant number: 32472401); The
earmarked fund for CARS-47
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Mechanism of protein oxidation-mediated changes in nutritional
properties of frozen bighead carp
Song Gao
School of Food Science and Engineering, Yangzhou University, Yangzhou, 225000, Jiangsu

Abstract: This study investigated the effects and mechanisms of protein oxidation on the nutritional
properties of bighead carp during frozen storage. According to the analysis of protein oxidation
levels and in vitro digestibility of 6-month frozen bighead carp treated with different salt
concentrations (0, 0.5 and 2.0 M), combining with an everted-rat-gut sacs and proteomics techniques,
the mechanism underlying changes in digestibility and absorption properties of bighead carp caused
by protein oxidation was elucidated. Protein oxidation reduced in vitro digestibility during storage,
with the salted group (2.0 M) showing a marked (p < 0.05) increase in oxidatively modified amino
acids from the myosin heavy chain. Several types of oxidative modifications were identified,

including  di-oxidation,a-aminoadipic =~ semialdehyde, y-glutamic = semialdehyde, and
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malondialdehyde adducts. These modifications impaired intestinal transport and absorption of
digested proteins. In conclusion, oxidative modifications adversely affect the nutritional properties

of fish protein, highlighting the importance of controlling oxidation in fish processing and storage.

Key words: Bighead carp; Protein oxidation; Nutritional properties; Digestibility
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Investigating the Mechanism of Color Change in Squid During

Traditional Hot-Air Drying Based on Non-Enzymatic Browning

Lisha Yang, WenZheng Shi*

College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract :Color is an important sensory indicator for assessing the quality of dried squid. This study
systematically analyzed the variation patterns of squid color, key browning substrates, and
intermediate products under different drying temperatures and durations, with a focus on non-
enzymatic browning. The results indicate that the brightness (L") of squid continuously decreased
during drying, while the redness (@) and yellowness (b") significantly increased, resulting in a
gradual deepening of the overall color and browning.Research has found that as drying time
increases, the content of reducing sugars and free amino acids in squid meat decreases significantly,
indicating that these compounds are extensively consumed as primary substrates in the Maillard
reaction.Meanwhile, both the content of the intermediate product 5-hydroxymethylfurfural (5-HMF)
and the browning index (BI) showed a continuous upward trend.Additionally, carbonyl compounds

generated by lipid oxidation may also serve as substrates in the Maillard reaction, synergistically
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promoting browning. This study provides a theoretical basis and scientific guidance for color
regulation during the hot-air drying process of squid and the development of high-quality dried

products.

Keywords :Squid; Color change; Hot-air drying; Non-enzymatic browning;Maillard reaction
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Comparative analysis of different body composition, mucus
biochemical indices, and body color in five strains of Larimichthys
crocea

Hongjin Deng!?, Quanyou Guo>* , Banghong Wei?, Jichui Zhong?, Mengyao Zheng?, Yao
Zheng?, Na Lin?%, and Shengyang Zheng?
1. College of Food Science and Technology, Shanghai Ocean University, Shanghai, 201306, China; 2. East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai, 200090, China; 3. College
of Marine Science, Ningde Normal University, Ningde, 352100, Fujian

Abstract: [Objective] The purpose of this study was to investigate the differences in body
composition, mucus biochemical indices and body color in five strains of large yellow croakers
(body weight: 347.01 £ 5.86 g). [Methods] To conduct genetic diversity analyses of the populations,
a total of 50 tailfin samples were randomly chosen from the following populations of large yellow
croakers: wild (LYC1), Dai-qu population (LYC2), Yongdai 1 (LYC3), Min yuedong population
(LYC4), and Fufa 1 (LYCS). [Results] The findings demonstrated that the LYC3 group’s pigment
contents, crude protein, crude lipid, and chromatic values were comparable to those of the LYCI
group (p > 0.05). There was no significant difference between the LYC1 and LYC5 groups’ mucus
superoxide dismutase (SOD) and catalase (CAT) activities (p > 0.05). The alkaline phosphatases
(ALP), acid phosphatases (ACP), and lysozyme (LYS) activities of the mucus in the LYC1 group
were not significantly different from the LYC3 group (p > 0.05). The back skin mRNA expressions
of tyrosinase (#yr), tyrosinase-related protein 1 (zrpl), dopachrome tautomerase (dct),
microphtalmia-associated transcription factor (mitf), and melanocortin 1 receptor (mclr) were
significantly up-regulated in the LYC2 and LY C4 groups compared to the LYC1, LYC3, and LYC5
groups (p < 0.05). Forkhead box d3 (foxd3), paired box 3 (pax3), purine nucleoside phosphorylase
4a (pnp4a), aristaless-like homeobox 4a (alx4a), cAMP dependent protein kinase (pka), anaplastic
lymphoma kinase (alk), leukocyte receptor tyrosine kinase (/¢k), and colony stimulating factor (fins)
were among the mRNA expressions of the abdominal skin in the LYC1, LYC3, and LYCS groups
significantly higher than those in the LYC2 and LY C4 groups (p < 0.05). [Conclusion] In conclusion,
the LYC3 group’s crude protein, crude lipid, carotenoid, and lutein contents were most similar to
those of the large yellow croaker found in the wild. Furthermore, the molecular mechanism

underlying the variations in body color among the various strains of large yellow croakers was
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supplied for additional research.
Key words: body composition; mucus biochemical indexes; body color; Larimichthys crocea
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The Mechanisms of Marine Bioactive Substances on Controlling
Food Allergy

Ziye Zhang !
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(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266500, China)

Abstract: [Objective] As the global prevalence of food allergy continues to rise rapidly, the existing
medical approaches are difficult to cure it. It is urgent to explore safe and effective prevention and
control strategies. Although food processing technology can partially reduce the allergenicity of
allergens, it has limitations, and the immunomodulatory effects of natural anti allergic active
ingredients provide new ideas for alleviating food allergies. Marine biological resources contain
abundant anti allergic substances, but their specific mechanisms have not been systematically
elucidated. [Methods] The aim of this study is to explore the anti-allergic effects and mechanisms
of marine derived active substances, such as polyphenols, polysaccharides, and peptides, in order to
provide theoretical basis for the development of new anti-allergic functional foods. In response to
the bottleneck issues mentioned above, this study systematically analyzed the bioactive substances
with anti-allergic potential in marine animals and plants (e.g. algae, fish) through in vitro
experiments, cell experiments, and mouse animal models, including their physicochemical
characteristics, extraction methods, and targets of action. Focus on exploring the molecular
mechanisms by which these components alleviate food allergies through regulating Th1/Th2
immune balance, inhibiting IgE mediated degranulation of mast cells, regulating gut microbiota,
and evaluating their effectiveness in in vitro experiments, animal models, and preclinical studies.
[Results] Research has shown that algal fucoidan can inhibit excessive immune responses, regulate
gut microbiota composition, and improve allergic symptoms by enhancing Treg cell activity;
Peptides (e.g. fish and microalgae enzymatic peptides) can block the binding of allergens to IgE and
reduce histamine release; Algal polyphenols alleviate intestinal mucosal damage through anti-
oxidant and anti-inflammatory effects. Marine anti allergic functional active ingredients have shown
significant relief effects on common allergens such as from aquatic foods in mast cell experiments
and mouse animal experiments, with high safety. [Conclusion] It can be seen that the active
ingredients of marine organisms have broad application prospects in alleviating food allergies due
to their structural diversity and unique mechanisms of action. However, breakthroughs are still
needed in its industrial extraction, stability optimization, and clinical translation. Future research
should focus on the synergistic effects of ingredients, the development of precise delivery systems,
and validation through population trials, in order to promote the practical application of marine anti-
allergic substances from basic research and provide innovative solutions for food allergy prevention

and control.

Key words: Food allergy; Seafood; Bioactive substances; Control; Mechanism study
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Identification of IgE Epitopes and Analysis of Critical Amino
Acid Residues in Fish Parvalbumin

Zengying Sui, Miaomiao Wan, Jiayi Liu, Yuhui Zhao, Yucen Liu, Hui Liang, Lirui Sun”
School of Public Health, Qingdao University, Qingdao, 266071, Shandong

Abstract: [Objective] This study aimed to explore the IgE epitopes of parvalbumin (PV) and identify
critical amino acid residues, while systematically assessing their connection to the IgE-binding
capacity. [Methods] PV from common fish species, which remains unstudied, was first characterized
using proteomic, genomic, and immunoinformatic methods. B-PV isoforms from 92 fish species

were comparatively analyzed with WEBLOGO and Clustal W, followed by epitope prediction with
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DNAStar Protean system, BepiPred 3.0, and IEDB. Validation was subsequently conducted with
indirect competitive ELISA. The critical amino acid residues of epitopes were confirmed using the
substitution approach and indirect ELISA. [Results] Sixteen linear B-cell epitopes of PV were
identified, and four amino acids were confirmed as the critical residues. Furthermore, the study
revealed that the distribution and specific residue arrangements of allergenic peptides govern their
IgE-binding potency. [Conclusion] High-throughput identification of allergen B-cell epitopes and
critical amino acid residues requires multi-omics strategies, as single-omics technologies alone
cannot meet the requirements. This study provides a theoretical basis for elucidating the molecular

mechanisms of fish allergy and advancing their diagnosis and prevention.
Keywords: Parvalbumin; B-cell linear epitope; Critical amino acid; Fish allergy; Immunoinformatic
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Development of an HPLC-MS/MS Method with Quinaldoyl
Chloride Derivatization for the Detection of Chloropropanols in Fish

Oil and Antarctic Krill Oil
Yifan Zhao ', Zhihan Liu,' Peng Wang', Guangxin Yang', Chengqi Fan!, Xiaoging Tian',

Xiaosheng Shen', Cong Kong *

1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090;

2. College of Food Science and Engineering, Dalian Ocean University, Dalian 116034.

Abstract: To explore a simpler and more efficient detection method for chloropropanols, this study
aims to develop an efficient and accurate analytical method for the simultaneous detection of 2-
chloro-1,3-propanediol (2-MCPD) and 3-chloro-1,2-propanediol (3-MCPD) in Antarctic krill oil
and fish oil. A novel derivatization strategy using quinoline aldehyde acyl chloride was adopted,
combined with dispersive silica demulsification technology to improve extraction efficiency, and
detection was performed by UHPLC-MS/MS. This method effectively overcomes the
emulsification problem of phospholipid matrices and achieves efficient extraction and rapid
derivatization of 2-/3-MCPD. It showed good linearity, high sensitivity, and high recovery rate in
both types of oils, successfully detected 2-/3-MCPD in actual sample analysis, and its performance
was significantly superior to traditional GC-MS technology. This study has achieved accurate
analysis of chloropropanol contamination in complex food matrices such as fish oil and shrimp oil,
and preliminarily revealed the distribution pattern of chloropropanol contamination in different
matrices, providing a scientific basis for subsequent systematic studies on the causes and formation
mechanisms of contamination. The research not only provides a reliable method for the monitoring
of chloropropanol contaminants in complex oils but also opens up a new approach for the indirect

determination of bound chloropropanol esters, with important methodological and practical value.

Keywords: Chloropropanediols; Derivatization; Liquid Chromatography-Mass Spectrometry; Food

Processing contamination; Antarctic Krill
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Advances in Marine Seafood Preservation and Processing

Techniques

Binghui Li'-2, Tianyu Zhang'2 Ruiyao Wang'2, Xinzheng zhang'-?

(Dalian Ocean University, Dalian 116023 )

Abstract: Objective: This study aims to address the highly perishable nature of seafood, which results
from its high nutritional value, neutral pH, and high moisture content. The primary goals are to
prevent spoilage, maintain high quality, extend shelf life, and ultimately meet the growing consumer
demand for premium seafood products. Methods:An integrated "catch-to-consumption" approach
was employed, focusing on inhibiting microbial growth and enzymatic activity. Key techniques
included low-temperature preservation, advanced processing, and modern packaging technologies.
Results: The systematic application of these preservation, processing, and packaging methods
effectively delayed the rate of seafood spoilage, significantly extended its shelf life, and ensured a
stable and reliable supply of high-quality seafood to the market. Conclusion: In summary, by
comprehensively implementing critical technologies such as standardized handling, scientific
preservation, advanced processing, and modern packaging across the entire supply chain, the

seafood industry can successfully overcome the inherent perishability of its products, thereby
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achieving the dual objectives of ensuring quality safety and meeting consumer expectations.

Keywords: High perishability; Integrated whole-chain technology; Shelf-life extension; Quality and

safety
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Effect of Corn Starch Pregelatinization Temperature on Gel
Properties and 3D Printing Performance of Tilapia Myofibrillar
Protein Lotion
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Changfeng!-345"
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China;
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572022, China;
5.Collaborative Innovation Center for Key Technologies in Deep Processing of Marine Food, jointly

established by the provincial and ministerial governments, Hainan Tropical Ocean College, Sanya 572022, China

Abstract: This study investigated the effects of pregelatinized corn starch (CS) at varying
temperatures (25, 40, 60, 80, and 100 °C) on the gel properties and 3D printing performance of
tilapia myofibrillar protein (MP) emulsions. The findings demonstrated that increasing the
pregelatinization temperature of CS significantly enhanced both the storage modulus (G") and
apparent viscosity of the emulsion gel. The most pronounced improvement was observed when the
pregelatinization temperature of CS was 60°C (CS60). Raman spectroscopy analysis indicated that
no covalent interactions were formed between MP and pregelatinized CS. Gel strength analysis
further revealed that hydrogen bonding and hydrophobic interactions were the dominant
intermolecular forces stabilizing the emulsion gel. This suggests that the starch molecules released
from pregelatinized CS can form a denser three-dimensional network with MP through these non-
covalent interactions. In addition, the 3D printing results showed that higher CS pregelatinization
temperatures improved the texture of the emulsion gel, with CS60 exhibiting the highest printing
precision. Overall, this study elucidated the underlying mechanism whereby pregelatinized CS
enhances the properties of MP-based emulsion gels and provides a theoretical basis for optimizing

MP gel performance and 3D printability through starch modification.

Key words: corn starch; pregelatinized temperature; lotion gel; gel characteristics; 3D printing
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Effect of Heat Treated Resistant Corn Starch on Gel Properties and

3D Printing Properties of Myofibrillar Protein Composite Lotion
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Abstract: The present study investigated the effects of resistant corn starch (RCS) heat-treated at
various temperatures (25, 40, 60, 80, and 100 °C) on tilapia myofibrillar protein (MP) emulsion gel
viscoelastic properties, particle size distribution, microstructure, centrifugal stability, Raman
spectroscopy and three-dimensional (3D) printing characteristics. The results showed that the RCS
heat-treatment temperature significantly modulated the hydrophobic interactions, thereby affecting
the emulsion gel rheology and structural stability. At 40 °C, the RCS swelled moderately, yielding
the optimal emulsion gel performance: pseudoplastic behavior, high elasticity, and uniform particle
size distribution. Apparent viscosity, storage modulus (G"), thixotropic recovery rate, and particle
size uniformity increased significantly, thus enhancing the gel network structure and stability. This
formulation exhibited excellent 3D printing extrudability and self-supporting ability, maintaining
its structural integrity even after astaxanthin loading. Raman spectroscopy revealed that
hydrophobic forces primarily governed gel network formation without covalent bond involvement.
Temperatures of >60 °C caused amylose leaching, consequently decreasing apparent viscosity and
shear stress. Collectively, this study elucidated the mechanism through which heat-treatment
temperature regulates RCS to influence RCS-MP emulsion gel stability. The findings showed that
40 °C was the optimal temperature for enhancing rheology and 3D printing performance, thereby
providing a crucial theoretical basis for developing high-precision, personalized 3D printing food-

grade inks and expanding RCS applications in functional foods.

Key words: resistant corn starch; heat treatment; emulsion gel; gel properties; 3D printing
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3D Printability of Lysine-Modified Myofibrillar Protein
Emulsions
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24110832000002@hainanu.edu.cn (Z.F.)
3 Department of Biomedical Sciences, Sir Jeffrey Cheah Sunway Medical School, Faculty of Medical and Life
Sciences, Sunway University, Sunway City 47500, Malaysia; yoonyeny@sunway.edu.my (Y.-Y.Y.)
4 Hainan Provincial Academician Team Innovation Center, Marine Food Engineering 6 Technology Research
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Sanya 572022, China (Z.P.); (C.X.)

Abstract: This study explores the potential of lysine (Lys) and tilapia myofibrillar protein (MP)
composite particles in the formulation of highly inwardly directed emulsions (HIPEs). Infrared
spectroscopy, potentiometric analysis, and molecular docking studies re-vealed that the interaction
between Lys and MP is primarily governed by hydrogen bonding and electrostatic forces. The
incorporation of Lys significantly influenced the particle size, secondary and tertiary structures,
solubility, and turbidity of MP. Lys-MP stabilised HIPEs can form highly stable denser self-
supporting gel network structures. Rheological analysis of the HIPEs stabilised by MP showed low
energy storage modu-lus (G' 110.66 Pa) and water-oil separation, therefore preventing the 3D
printing. However, HIPEs stabilised by Lys (especially 1.5 wt%) significantly improved energy
storage modulus (G' 1002.10 Pa), increased viscoelasticity and thixotropic recovery, and reduced
droplet size (10.84 um), facilitating the use of HIPEs inks for 3D printing. Furthermore, HIPEs
stabilised with 1.5 wt% Lys-MP demonstrated superior print ac-curacy (91.36%), resolution, and

clarity in 3D printing applications. Overall, these findings offer a promising strategy for developing
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Lys-MP composite parti-cle-stabilised HIPEs tailored for advanced 3D printing technologies.
Key words: Lysine; Myofibrillar protein; HIPEs; 3D printability
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Effects of a,f-Unsaturated Aldehydes on the Structural,
Oxidative, and Digestive Properties of Oyster Protein during Thermal
Processing
Zhengze Quan', Mengdan Hou'!?, Shihong Zhong!, Xiaoming Guo', Xiuping Dong'?,
Beiwei Zhu!>"™, Yuanyuan Hu!"

1. Shenzhen Key Laboratory of Food Nutrition and Health, Guangdong Engineering Technology Research
Center of Aquatic Food Processing and Safety Control, School of Chemistry and Environmental Engineering,
Shenzhen University, Shenzhen 518060, China

2. State Key Laboratory of Marine Food Processing & Safety Control, National Engineering Research Center
of Seafood, Collaborative Innovation Center of Seafood Deep Processing, School of Food Science and Technology,
Dalian Polytechnic University, Dalian 116034, China

Abstract: Objective: This study aims to systematically investigate the effects of o,B-unsaturated
aldehydes on the oxidative modification, conformational alterations, and digestive behavior of
oyster protein.Methods: The effects of 10 various a,p-unsaturated aldehydes on the physical state,
surface hydrophobicity, secondary structure, oxidative cross-linking, amino acid composition, and
protein digestibility of MP were analyzed. Next, two o,-unsaturated aldehydes most significantly
affecting MP's oxidative damage and digestibility were chosen to examine oxidative modification,
conformational alterations and digestive behavior of oyster sarcoplasmic protein (SP), myofibrillar
protein (MP), and collagen (CO).Results: Aldehyde treatment altered the SP, MP and CO
conformation, characterized by increased hydrophobicity, decreased fluorescence intensity and
reduced solubility. These structural changes coincided with enhanced protein oxidation, depletion
of free amino and sulfhydryl groups, and loss of total and essential amino acids. Furthermore,
aldehyde-modified SP, MP and CO showed reduced in vitro gastrointestinal digestibility, lower
hydrolysis degree, and altered molecular weight distribution. In monoenal series (C3-C10),
oxidative aggregation displayed a decreasing-then-increasing trend with chain length, while
conjugated dienals generally caused greater oxidative damage and digestibility loss than monoenals.
Among all 10 various o,p-unsaturated aldehydes, acrolein exerted the strongest oxidative and

digestive impacts on MP, followed by trans,trans-2,4-decadienal. In addition, acrolein and
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trans,trans-2,4-decadienal exerted the most pronounced effects on structural changes, oxidative
damage, and digestibility of SP rather than MP, whereas CO exhibited the weakest oxidative damage
and strongest resistance to digestion.Conclusion: These findings reveal the structure-activity
relationships of lipid oxidation-derived o,p-unsaturated aldehydes and their detrimental impacts on

seafood protein quality and nutritional value, with implications for processing strategies.
Key words: oyster; protein; o,-unsaturated aldehydes; oxidation; digestibility
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Study on the preventive effect and mechanism of active peptides
derived from Mactra chinenesis on acute alcoholic liver injury in mice

Wu Dong !, Li Chuan ', Shen Xuanri 2*

(1. Hainan University, Haikou, 570100, 2. Hainan Tropical Ocean University, Sanya, 572011)

Abstract: Objective: To prepare bioactive peptides from the Mactra chinensis and evaluate their
preventive effects against alcoholic liver injury (ALD), elucidating potential mechanisms to inform
the development of hangover-relief and hepatoprotective functional products. Methods: Mactra
chinensis peptides (MCP) were prepared by enzymatic hydrolysis and an acute alcohol-induced
liver injury mouse model was established. The protective effects of MCP were assessed on
behavioral signs of intoxication, biochemical markers, oxidative stress, lipid metabolism,
inflammatory responses, and gut microbiota. Active peptide fractions were isolated and purified,
and candidate peptides were screened by molecular docking. Results: MCP produced by alkaline
protease hydrolysis for 12 h exhibited the highest alcohol dehydrogenase (ADH) activation and was

enriched in low-molecular-weight peptides. MCP alleviated intoxication behaviors, modulated
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serum ALT/AST and hepatic ADH/ALDH activities, attenuated oxidative stress, lipid accumulation
and inflammatory responses, and improved alcohol-induced gut microbiota dysbiosis. Isolated
peptides TLW and KLPL showed strong ADH-activating and antioxidant activities, and molecular
docking indicated stable binding to ADH. Conclusion:MCP markedly ameliorates acute ALD,
likely via ADH activation, antioxidant activity, regulation of lipid metabolism, anti-inflammatory

effects, and restoration of gut homeostasis.

Keywords: Mactra chinensis; bioactive peptides; alcoholic liver injury; gut homeostasis; molecular

docking
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Research on the Quality Differences of Fish Meat among

Different Kinds of Sea Bass

Guo Meijia, Tu Zongcai, Wang Hui

(State Key Laboratory of Food Science and Resources, Nanchang University, Nanchang 330047)

Abstract: To study the differences in meat quality between cold-water perch and freshwater perch,
samples of Jin Yuan perch (a cold-water fish), Anfu perch (a cold-water fish), and freshwater perch
were collected and analyzed for their nutritional components, freshness, fatty acids, texture, and
flavor. The results showed that in terms of nutritional components, the meat of Jin Yuan perch had
a higher protein content (17.50g/100g), and the fat content in the meat of Jin Yuan perch and Anfu
perch was significantly lower than that of freshwater perch. The fat content in the meat of Anfu
perch was only 47.7% of that in freshwater perch. Regarding texture, the hardness, elasticity,

toughness, adhesiveness, and chewiness of the cooked meat of Jin Yuan perch and Anfu perch were
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significantly higher than those of freshwater perch. In terms of nutritional components, freshwater
perch had a lower content of saturated fatty acids and a higher content of polyunsaturated fatty acids,
while Jin Yuan perch had a higher content of monounsaturated fatty acids. In terms of flavor, GC-
IMS analysis detected 47 volatile flavor substances including aldehydes, alcohols, ketones, esters,
hydrocarbons, and phenolic compounds in the meat of the three types of perch. However, there were
significant differences in the types and concentrations of volatile substances among the three types
of perch. The results of this study indicated that the two cold-water perches had the characteristics

of high protein and low fat, while freshwater perch was rich in high-quality fatty acids.

Keywords: HS-GC-IMS; cold-water fish; perch; quality; volatile organic compounds
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Multidimensional Analysis of Volatile Flavor Compound
Dynamics During Co-Fermentation of Red Fermented Soup and
Grass Carp Chunks Using SPME-GC-MS and GC-IMS
Ziying Liu, Zongcai Tu, Hui Wang
(State Key Laboratory of Food Science and Resources, Nanchang University, Nanchang 330047)

Abstract: A novel fermented fish product was developed by synergistically fermenting cherry tomato
red sour soup with grass carp, utilizing the flavor of the red sour soup to mask the fishy odor of the
grass carp. This study employed a multidimensional technological strategy, combining an electronic
nose, HS-SPME-GC-MS, and GC-IMS, to qualitatively and quantitatively track volatile

components in fish meat at different stages (0, 2, 4, 8, 12 days) of co-fermentation with red sour

72



2025 K= SN LGSR &R AR E S

soup, elucidating the flavor evolution mechanism. Results indicate that among the 160 volatile
compounds identified by HS-SPME-GC-MS, 25 exhibited an OAV greater than 1 and 54 showed a
VIP greater than 1. Further screening identified 8 compounds (octanal, amyl alcohol, eugenol,
benzaldehyde, etc.) as aroma compounds influencing the distinctive flavor of grass carp chunks.
GC-IMS technology identified 56 volatile flavor compounds, primarily comprising alcohols, esters,
ketones, aldehydes, terpenes, and aromatic compounds. In summary, this study monitored the
evolution of aroma components during co-fermentation to determine the optimal flavor window and
product safety, providing critical data and theoretical references for quality control and industrial

production of fermented fish.

Keywords: HS-GC-IMS; HS-SPME-GC-MS; Fermented fish; Red Sour soup; Volatile organic

compounds
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Absorption patterns of fucoidan oligosaccharides from Kjellmaniella
crassifolia in the Caco-2 monolayer cell model and their

pharmacokinetics in mice

Zhiying Xu'”, Qing Xia'*, Liu Li', Yuxin Shi!, Yuan Gao',Yichao Ma!** Shu Liu'3#, Yunhai
He'*#, Qiukuan Wang'*#, Dandan Ren'34*

1. College of Food Science and Engineering, Dalian Ocean University, Dalian, PR China
2. Xinjiang Standard Inspection Product Testing and Certification Co., Ltd, Urumgqi, PR China
3.National R & D Branch Center for Seaweed Processing, Dalian, PR China
4. Key Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian, PR
China

Abstract: In this study, fucoidan oligosaccharides were obtained through acid degradation and Bio
Gel column separation. By analyzing the chemical composition and molecular weight,
oligosaccharides with smaller molecular weights and simpler monosaccharide compositions were
selected for further research. A cell model and pharmacokinetics studies in mice were established to
analyze the absorption patterns of the oligosaccharides. The results showed that after acid
degradation and column separation, the oligosaccharides SPF1 with a molecular weight range of
1.63x10% to 2.14x10° Da and the oligosaccharides SPF2 with a molecular weight range of 244.22
to 1545.36 Da were obtained. In cell transport and uptake experiments, the transport of SPF1 and
SPF2 was positively correlated with time and negatively correlated with concentration. The
transport rates of SPF1 and SPF2 ranged from 20% to 70%, with Papp values greater than 1x107
cm/s. In the pharmacokinetics study, the blood concentration of the oligosaccharides in mice was
simulated and analyzed using DAS 2.0, which indicated that the fucoidan oligosaccharides exhibited
good absorption characteristics in vivo and in vitro. Therefore, fucoidan oligosaccharides with
smaller molecular weights are more easily absorbed, which provides a theoretical basis for the

application of fucoidan oligosaccharides.

Key words: Fucoidan Oligosaccharides; Structural Analysis; Column separation; Bidirectional

transmembrane transport
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A study based on the connection between lipidomics and volatiles
to examine the mechanism of lipid oxidation in Antarctic Krill
(Euphausia superba) during storage after the addition of tea

polyphenols

Liu Yang'?, Yao Zheng', Quantong Zhang'?3, Xin Wang?*, Quanyou Guo'*

1. Key Laboratory of Oceanic and Polar Fisheries, Ministry of Agriculture and Rural Affairs, PR China, East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai, 100090; 2. School of
Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai, 100093; 3. College
of Food Science and Technology, Shanghai Ocean University, Shanghai 201306

Abstract : Antarctic krill meal is abundant in unsaturated fatty acids; nevertheless, its vulnerability
to oxidation limits its use in functional foods. This study utilized gas chromatography-ion mobility
spectrometry to observe alterations in volatile components throughout the storage of krill meal after
the addition of TP, while performing qualitative and quantitative lipid analysis by lipidomics. A total
of 88 volatile chemical compounds and 4,152 lipid molecules were detected. Chemometric study
found 20 volatile organic molecules as distinguishing factors. Compared to the CK-0 d sample, 69
DALs in the CK-30 d sample had strong overexpression with high abundance, while 104 DALs
were found at low levels and were markedly downregulated. Following the inclusion of TP, the TP-
P group exhibited 108 DALSs (75 up-regulated, 33 down-regulated), but the TP-M group comprised
only 87 DALs (45 up-regulated, 42 down-regulated). The reduction in the quantity and variety of
DALSs suggests that the addition of TP exerts an inhibitory effect on lipid oxidative changes,
particularly when applied through mincing. KEGG pathway enrichment study indicated that the
oxidation of krill meal during storage was promoted by the metabolism of glycerophospholipids and
sphingolipids. The incorporation of tea polyphenols impeded glycerophospholipid and sphingolipid

metabolism during the storage of krill meal, especially when introduced through mincing.

Key words : Antarctic krill meal, Lipid oxidation, Lipidomics, Volatile compounds
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Effects of ecological ice temperature on nutrient composition,
energy metabolism and oxidative stress in Pacific oysters
Mengjiao Wangl,2, Lei Liul, Qingfeng Rong3, Yaoguang Chang4, Shumin Yi2*, Lanlan
Zhu'*

Abstract :Objective: To investigate the effects of precooling methods of anhydrous preservation and
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temperature stress on their oxidative immune system, and energy substance metabolism, and to
select a better method of low-temperature stress. Methods: The oysters were preserved alive by three
ice temperature-induced dormancy methods, namely, acute cooling, bulk ice cooling, and gradient
cooling, respectively, and the degree of damage of different cold stress methods on the milky oyster
was investigated by the basic nutrient composition, metabolic status, and oxidative stress indexes.
Results: The survival rate, crude protein, and crude fat of oysters preserved by gradient cooling for
10d were higher than those of the acute cooling group and bulk ice cooling group, and the moisture
content was not much different, and the bulk ice cooling group was slightly higher than the other
two groups. The antioxidant enzyme activity and TBA content of oysters in all groups increased
throughout the storage period, and the ice than the other two groups (P<0.05); the glycogen
consumption of the gradient ¢ -cooling group was significantly higher cooling group was
significantly lower than that of the acute and ice-cooling groups (P<0.05), and the lactic acid content
of oysters in all groups increased, and the gradient cooling group was significantly lower than that
of the acute and ice-cooling groups (P<0.05). Conclusion: The gradient cooling method induced
oysters to enter the ecological ice temperature dormant state and then began to live without water,
oysters in this method of antioxidant enzyme activity and lipid peroxidation have been reduced, the
survival time of the oyster is longer, the energy metabolism of the material consumed less, and it is

more conducive to the oyster's long time without water to survive.
Key words: Crassostrea gigas; Induced dormancy; Oxidative damage; Energy metabolism
Acknowledgments: The National Natural Science Foundation of China Project (U22A20542).
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Analyzing the preservation mechanism of the Pacific oyster
(Crassostrea gigas), based on high-throughput 16S rRNA gene

sequencing and proteomics

Mengjiao Wang'2, Lei Liu', Qingfeng Rong?, Yaoguang Chang*, Shumin Yi**, Lanlan Zhu'*
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1.College of Agricultural Engineering and Food Science, Shandong University of Technology. Zibo, 255000,
handong, China; 2.College of Food Science and Engineering, Bohai University. Jinzhou, Liaoning, 121013, China;
3.Zichuan District Inspection and Test Center, Zibo, 255100, China; 4.College of Food Science and Engineering,
Ocean University of China, Qingdao 266000, China;

Abstract:The physiological mechanisms by which preservation dormancy and temperature affect
oyster quality and survival are poorly understood. The current study investigated the mechanisms
under four segments: 4°C, 15°C, acute cooling (AC), and gradient cooling (GC). Combined 4D-
DIA proteomics and 16S rRNA sequencing depicted that 15°C and AC conditions promoted the
supremacy of highly pathogenic Vibrio cholerac and Pseudoalteromonas spp. in contrast, GC
associated with advantageous proteomics response, including the differential regulation of key
proteins like PKC, LRP5/6, V-ATPase, Rheb, and RAS in the mTOR signaling pathway, indicated
a modification towards energy conservation hypo-metabolism. KEGG metabolic pathway analysis
indicated significantly higher abundance of enzymes associated with oxidation and metabolism (e.g.,
acetolactate synthase EC 2.2.1.6, aspartate kinase EC 2.7.2.4, tryptophan synthase EC 4.2.1.20,
glutaminase EC 3.5.1.2) in the AC groups compared to other treatments at the endpoint. Gene
Ontology (GO) functional classification of differentially expressed proteins indicated their primary
involvement in energy metabolism, stress response, DNA replication, and protein synthesis. The
study concluded that GC is the dominant preservation method, successfully deterring pathogenic

deterioration while encouraging a protective metabolic condition results in prolongs oyster shelf life.

Key words: Crassostrea gigas; Low temperature survival; Inducing dormancy; Microbial community;

Proteomics
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Analysis of Processing Suitability and Quality Characteristics of

Cooked Shellfish Products

Wang Ruiyao!, Li Binghui?, Li Yaning?®, Zhang Tianyu*
College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, Liaoning, China

Abstract: To scientifically evaluate the processing suitability and quality characteristics of cooked
shellfish products, this study used clams as a representative sample to analyze the nutrient content
and key physicochemical properties of the raw material, along with a systematic assessment of the
sensory qualities after cooking. Raw clam meat exhibited higher pH (p<0.05) and water-holding
capacity (WHC,p<0.05). During cooking, steaming and boiling were the two primary methods
employed. Steamed products better preserved the inherent umami and sweet flavor profiles,
whereas boiled products showed greater loss of umami compounds. Steamed products achieved
the highest umami intensity values, and under both cooking methods, the umami values of
steamed products were significantly higher (p<0.05). Boiled products had higher saltiness values
compared to steamed ones (p<0.05). Steamed products also demonstrated a more pronounced

sweet aftertaste, with significantly higher sweet aftertaste values than boiled products (p<0.05).
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Additionally, steaming better maintained the texture toughness (hardness value, p<0.05) and

elasticity of the products, showcasing superior texture characteristics.

Keywords:Cooked products; Shellfish; Sensory properties
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Valorizing fishery byproducts: Anti-colitis effects, gut microbiota
modulation, and network pharmacology of snapper scale-derived

collagen peptide

Yuxin Wang ®°, Zeyuan Kang ®°, Daodong Pan ®°, Maolin Tu ®® *
@ State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro-products,
Ningbo University, Ningbo, Zhejiang 315211, China

b Zhejiang-Malaysia Joint Research Laboratory for Agricultural Product Processing and Nutrition, Zhejiang Key
Laboratory of Food Microbiology and Nutritional Health, College of Food Science and Engineering, Ningbo

University, Ningbo 315800, China

Abstract : This study investigated the preventive effects of snapper scale collagen peptide (SSCP)
powder on intestinal inflammatory health, to promote the high-value utilization of processing by-
products and to facilitate the development of anti-inflammatory functional bioactive components.
Comprehensive characterization confirmed its unique molecular weight distribution and rich
peptide composition. In a murine dextran sulfate sodium (DSS)-induced acute colitis model, oral
SSCP administration markedly attenuated colitis severity, significantly reduced pro-inflammatory
cytokine levels (e.g., IL-1B, iNOS, and TLR4), and effectively enhanced intestinal barrier function
by upregulating key proteins (Claudin-3, Muc-3, and Tff-3). 16S rRNA sequencing revealed that
SSCP beneficially modulated the gut microbiota structure by decreasing pro-inflammatory taxa
(Enterobacteriaceac and Erysipelatoclostridiaceae) while enriching beneficial families
(Muribaculaceae) and restoring Akkermansiaceae abnormal levels. Furthermore, network
pharmacology analysis predicted interactions between core potential anti-inflammatory peptides in
the hydrolysate and colitis-related targets, further predicted its potential mechanism of prevention
and protection. This work provides a sustainable strategy for valorizing aquaculture byproducts and
supports the potential of fish scale-derived collagen peptides as functional ingredients for preventing

intestinal inflammation.
Key words : Collagen; DSS-induced colitis; Network pharmacology; Snapper scale
*Corresponding author: Dr. Maolin Tu, Zhejiang-Malaysia Joint Research Laboratory for

Agricultural Product Processing and Nutrition, College of Food Science and Engineering, Ningbo
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Dual Enhancement of Gel Properties and Taste in Penaeus vannamei
Surimi Gels Using Betaine-Based Natural Deep Eutectic Solvents

Yan Li!, Wenzheng Shi'”

1. College of Food Science and Technology, Shanghai Ocean University, Shanghai, 201306, China; 2. National R&D

Branch Center for Freshwater Aquatic Products Processing Technology (Shanghai), Shanghai 201306, China

Abstract: Natural deep eutectic solvents (NADESs) have attracted significant interest in food
processing owing to their low toxicity, excellent solubilization and tunable functionality. In this
study, the potential of three natural deep eutectic solvents (betaine:glycerol, betaine:glucose, and
betaine:sorbitol) as dual-functional modifiers for improving the gel properties and taste attributes of
Penaeus vannamei surimi gel was investigated. The rheological behavior, gel strength, water
holding capacity (WHC), microstructure, and protein structural stability were systematically
evaluated. The incorporation of NADESs significantly improved the dynamic viscoelasticity of
surimi, as evidenced by increased storage and loss moduli, accelerated gelation rates, and the
formation of a stronger and more elastic gel network. Additionally, NADES-treated gels showed
enhanced WHC and a denser, more homogeneous microstructure. Notably, NADESs helped
stabilize the secondary and tertiary structures of myofibrillar proteins by increasing a-helix content
and reducing tryptophan solvent exposure. Additionally, NADESs simultaneously improved the
textural properties (enhanced hardness and chewiness, retained springiness) and taste profiles
(intensified umami, sweetness, and saltiness) of shrimp surimi gels. These results underscore the
dual role of betaine-based NADESs in simultaneously improving the textural and sensory qualities
of surimi gels, highlighting their potential as sustainable multifunctional additives in aquatic protein

processing.

Keywords: Natural deep eutectic solvents, rheological behavior, shrimp surimi, gel properties, flavor
Acknowledgements: The National Key Research and Development Program of China
(2023YFD2401502).

*Corresponding authors: Wenzheng Shi, Ph.D., aquatic product processing and storage,
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New technology of bacteria reduction and preservation of
Sebastes schlegelii : application of ultrasound-enhanced slightly acidic

electrolyzed water

LIN Shengkai !

College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, Liaoning, China

Abstract: The purpose of this study was to optimize the preservation treatment of Sebastes
schlegelii, so as to prolong its shelf life and slow down its quality deterioration during cold storage.
Fish fillets were treated with slightly acidic electrolyzed water ( SAEW, available chlorine
concentration 40 mg / L ) and its combination with ultrasound ( US + SAEW, 20 kHz, 600 W ) for
10 min (4 ° C), respectively. The sterile deionized water treatment was used as the control. The
fish fillets were refrigerated at 4 °© C and the microbial, physicochemical and quality indicators were

measured regularly. The results showed that SAEW treatment could significantly inhibit the growth
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of microorganisms and reduce the total number of colonies. The combined treatment of US +
SAEW had the best effect, which could effectively delay the increase of TVB-N and TBA values
(18.7 mg/ 100 g and 0.85 on the 12 th day, respectively ), inhibit the accumulation of biogenic
amines ( histamine < 45 mg/kg ), and maintain hardness and water holding capacity ( 65.3 % ),
which was significantly better than the control group and SAEW treatment alone. Conclusion : US
+ SAEW combined treatment can extend the shelf life to more than 15 days, and effectively
maintain the quality of fish by inhibiting microbial reproduction, fat oxidation and biogenic amine

accumulation. It is an efficient preservation technology suitable for cold chain logistics.

Key words: Sebastes schlegelii ; slightly acidic electrolyzed water ; refrigerated shelf life ; microbial control
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Improved qualities of potassium chloride partially replacing sodium
chloride Hypophthalmichthys molitrix surimi by adding sodium

alginate: Insight into the gel properties and sensory properties
Shangkun Li', Xin Jiang!, QianQian Liang', Yurui Zhang', Yan Li!, Wenzheng Shi'->"
1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. National

R&D Branch Center for Freshwater Aquatic Products Processing Technology (Shanghai), Shanghai 201306, China

Abstract : It is the consensus of the food industry today to reduce the amount of sodium chloride
added. In this context, the effects of sodium alginate (SA) at different concentrations (0.0 %, 0.2 %,
0.4 %, 0.6 %, 0.8 %) on the gel properties and sensory quality of 50 % KCIl salt—substitute fish
surimi were investigated. The addition of 0.8 % SA significantly enhanced the gel strength (2873.74

g) of the KCI salt—substitute Hypophthalmichthys molitrix surimi gel, while also reducing the
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proportion of free water (0.73 %), promoted the unfolding of protein structure and the generation of
intermolecular forces, and formed a more stable gel network. Moreover, the addition of SA
effectively masked the bitter taste of the KCI salt—substitute surimi gel, imparted a better flavor to
the surimi, and significantly improved the sensory quality of the surimi gel. In conclusion, the
combined use of KCI and SA is an effective sodium reduction strategy that improves the gel
properties of surimi, inhibits the perception of bitterness but does not affect the salty taste. Our
findings highlight the potential of SA in the processing of low—sodium surimi and provide a

promising approach for the development of sodium-reduced foods.

Key words: Surimi; Salt—substitute; sodium alginate; gel properties

Subsidized project: National Key Research and Development Program of China
(2019YFD0902003);
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Simultaneous complex coacervation and complex gelation for the

encapsulation of fish oil
Guangyi Kan®?, Huaiyue Sun®®, Xiaoyu Du®®, Xinyue Li**, Xichang Wang®*, Jian Zhong®®*
a National R&D Branch Center for Freshwater Aquatic Products Processing Technology (Shanghai), Integrated
Scientific Research Base on Comprehensive Utilization Technology for By-Products of Aquatic Product
Processing, Ministry of Agriculture and Rural Affairs of the People’s Republic of China, Shanghai Engineering

Research Center of Aquatic-Product Processing and Preservation, College of Food Science & Technology,
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Shanghai Ocean University, Shanghai, 201306, China
b Xinhua Hospital, Shanghai Institute for Pediatric Research, Shanghai Key Laboratory of Pediatric

Gastroenterology and Nutrition, Shanghai Jiao Tong University School of Medicine, Shanghai, 200092, China

Abstract: Herein, a simultaneous method of bovine bone gelatin (BBG)-gum Arabic (GA) complex
coacervation and BBG-maltodextrin (MD) complex gelation at pH 4.0 was developed to prepare
fish oil-encapsulated coacervates and powders. The increasing MD/BBG mass ratios (0.0-2.0)
increased the bulk densities, tapped densities, and encapsulation efficiencies. In contrast, they
decreased the powder sizes, moisture contents, water activities, surface oil contents, and loading
capacities. BBG-GA complex coacervation delayed the thermogravimetric behaviors of the fish oil
powders.BBG-MD complex gelation delayed and reduced oil oxidation in fish oil powders. The fish
oil powders could be dissolved in the gastric phase to form emulsion droplets and then be digested
in the small intestinal phase to exponentially release free fatty acids.All these results provided
beneficial information to understand the formation mechanism and properties of fish oil powders.

It also provided a useful method to develop oil powders for powdered formula foods

Key words: Encapsulation efficiency; Fish oil; in vitro digestion; Microstructure; zeta potential
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The Effects of Tilapia Fillets at Different Center Temperatures on the

In Vitro Digestion Characteristics of the Elderly
Zehui Qiu'?, Yuyao Shi'2, Yi Wu'2, Mingyu Yin'?, Long Zhang'?, Xichang Wang'?*
1. College of Food Science and Technology, Shanghai Ocean University, 201306, Shanghai; 2. Shanghai

Engineering Research Center of Aquatic-Product Processing & Preservation, 201306, Shanghai

Abstract: [Objective] This study investigated the in vitro digestion characteristics of tilapia fillets
steamed to different center temperatures (60, 70, 80, and 90°C) under elderly gastrointestinal
conditions, as well as the influence of both intrinsic (protein physicochemical properties) and
extrinsic (texture characteristics) factors; [Methods] Texture properties and protein physicochemical
characteristics (solubility, turbidity, surface hydrophobicity, aggregation, TCA-soluble peptides, and
SDS-PAGE profiles) of steamed tilapia fillets were determined. The INFOGEST static model was
applied to simulate in vitro digestion under both control and elderly conditions. Protein digestibility
was assessed, while microstructure and infrared spectra were examined before and after digestion;
[Results] Results showed a significant reduction in digestibility with increasing temperature,
reaching the lowest value at 90°C (78.98%). Texture properties peaked at 70°C, while
microstructural and physicochemical analyses indicated protein denaturation, gelation, and re-
aggregation, which collectively impaired digestibility. Correlation analysis revealed that texture
mainly influenced gastric digestion, whereas protein physicochemical properties determined
intestinal digestion; [Conclusion] Overall, center temperature markedly modulates the in vitro
digestive behavior of tilapia fillets in the elderly, highlighting the need to balance texture and protein

properties when developing dietary strategies for this population.

Key words: Tilapia fillet; /n vitro digestion; Elderly model; Texture; Protein physicochemical properties; Center

temperature
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Mechanisms of Muscle Protein Degradation and Non-volatile Taste
Precursor Release in Eriocheir sinensis During Under Various

Thermal Processing Methods

Yuyao Shi'?, Zehui Qiu'?, Yi Wu!2, Renyue Zhang'?, Mingyu Yin!?, Long Zhang'?, Xichang

Wang*!2
1, College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

2, Shanghai Engineering Research Center of Aquatic-Product Processing and Preservation, Shanghai, 201306,

China

Abstract: This study investigated the degradation patterns of muscle proteins and the release
characteristics of non-volatile taste precursors in Eriocheir sinensis subjected to various thermal
processing methods. The extraction of total protein, SDS-PAGE, protein solubility, surface
hydrophobicity, intrinsic fluorescence, and DIA-proteomics were determined. The results
demonstrated that thermal processing significantly promoted the accumulation of non-protein
nitrogen components and induced irreversible protein degradation. Compared with other groups, the
BK group exhibited higher protein solubility (P<0.05) and a remarkable increase in proteins with
molecular weights below 17 kDa. KEGG enrichment analysis revealed significant involvement of
nucleotide metabolism, phenylalanine metabolism, glutathione metabolism, and fatty acid
biosynthesis pathways. Protein degradation induced by thermal processing was mainly associated
with ATP degradation, amino acid metabolism, glycolysis, and lysosomal pathways, with a total of
11 major differential proteins identified. Notably, alanyl aminopeptidase, glutaminase, AMP
dehydrogenase, and succinate dehydrogenase were significantly upregulated following heat
processing, potentially contributing to taste variations. Moreover, nucleoside kinase, AMP
deaminase, L-serine dehydratase, and cytosolic non-specific dipeptidase were found to facilitate the

accumulation of small peptides and enhance umami perception.

Keywords: Eriocheir sinensis; Thermal processing; Protein degradation; DIA-proteomic; Taste precursors
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Process Optimization of Enzymatic Hydrolysis and Synergistic
Fermentation for the Preparation of a-Glucosidase Inhibitory

Peptides from Alaska Pollack Bone
Jigjun Li' Cikun Liu! Miao Wang! Yuxuan Guo' Zhuoyang Xin! Jinxiang Wang!

Xuepeng Li'™  Zhengpeng Wei?
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1.National and Local Joint Engineering Research Center of Fresh Agricultural Product Storage, Processing and
Safety Control Technology, College of Food Science and Engineering, Bohai University, Jinzhou 121013,
Liaoning
2.Key Laboratory of Frozen Prepared Marine Foods Processing, Ministry of Agriculture and Rural Affairs,

Rongcheng Taixiang Food Products Co. Ltd, Weihai 234309, Liaoning

Abstract : As a common chronic metabolic disease, diabetes has become a significant public health
issue that seriously threatens human health. It is crucial to explore the active ingredients with blood
glucose regulation functions from natural foods. In this study, Alaska Pollack bone puree was
utilized to prepare polypeptides with a-glucosidase inhibitory activity through enzymatic hydrolysis
and co-fermentation. The results indicated that the degree of hydrolysis, polypeptide content, and
a-glucosidase inhibition rate served as evaluation indices to compare the effects of different
proteases in enzymatic hydrolysis and the fermentation effects of various strains. The optimal
protease identified was papain, while the best fermentation strains were LpS2 and LpF176. Through
single-factor and response surface optimization experiments, the ideal fermentation process of a-
glucosidase inhibitory peptide from Alaska Pollack bone puree was established as follows: the
inoculation amount of the composite strain was 7.16%, the strain ratio was 1:1, the addition amount
of enzymatic hydrolysate was 50%, the glucose addition amount was 4%, and the fermentation
duration was 48 h. Under these conditions, the a-glucosidase inhibition rate achieved was 47.04%,
which was not significantly different from the predicted value (P>0.05). The a-glucosidase
inhibitory peptide developed in this study demonstrates high activity, providing a new approach for
the high-value utilization of Alaska Pollack bone row and offering a theoretical reference for the

creation of new natural a-glucosidase inhibitory peptides.

Key words: Alaska Pollack Bone Puree; a-Glucosidase Inhibitory Peptide; Enzymatic Hydrolysis; Fermentation

Method; Response Surface Optimization
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Effects of different processing stages on the structure and
physicochemical properties of fish skins (grass carp, Nile tilapia)

ZHAN Shuai 1, GOU Hao 2, ZHANG Yu 3, HU Yifan 4, BAO Yulong*

School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013

Abstract:This study investigated the effects of alkaline soaking and blanching on grass carp and Nile
tilapia skins. Results showed significant compositional changes: ash and crude protein decreased
while moisture and swelling rate increased (reaching 70% after blanching). Texture analysis
revealed a sharp decrease in hardness, chewiness and breaking force. Microscopy showed
transformation from ordered collagen fibers to an amorphous gel network. Protein oxidation

intensified (decreased sulthydryl and increased carbonyl groups), with Nile tilapia exhibiting
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stronger antioxidant capacity. Thermal analysis confirmed complete collagen denaturation after
blanching, and water migration from free to immobilized water was observed. Lipid oxidation
analysis indicated blanching promoted secondary oxidation products. This study elucidates the

impact of processing on fish skin properties, providing a basis for their value-added utilization.

Keywords: fish skins; alkaline soaking; blanching; gelatinization; microstructure

—

Hz

MK E TN E
RE IS

vk 1, B2, wRER3, B4, AER

IR IR IR P

Al

LHRFEEHSEY TSR, LT, 212013

e

B Ve URRK i BB RO I BRSSO AR 5 SR A R 25 A8 . AW T
EA, AR R PURRROK TR B, RGTHAEL TRV TR Y UR-MARUR SRR 12
J RE S B i SRV KR o B AT R R KA REKTE R ES R K AR AL,
s TR AR SRR, W URALEL S (et B AR ME SRR, BORILIA
Tk, 3B KR FRAR, FE P R ek B A2 M S 28 K TR 4 o AN () iR i R P L 25 22

101 0 R A BN L, R RRRE MR SRR PR 22 s T g v R AR E M e o Wi SRR IR
58 B AR AR I S IR ) 22 S5 o AW T8 B T ¥4 VR AN [ i BB 81 R) it JO 11 5 ) B A [ S5 1
HUL, AR CREESATT A e it T BRI e .

%%ﬂ WK AR BEAFEN: BMEl

FEWH : LI FUERT S LB RIH  (KYCX254279).

EF W/ A5 (Q000—), 5, WILWFITA, BEFTT5 MO A AR . E-mail:
gouhao@stmail.ujs.edu.cn.

HIRAEE: AL (1988-), 5, 1, Bd%, B S5 1A K7™ oI I, E-mail: yulong@ujs.edu.cn.

Effects of Freezing and Frozen Storage on Quality and Protein
Stability in Four Freshwater Fish Species
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GOU Hao 1, ZHAN Shuai 2,ZHANG Yu, HU Yifan, BAO Yulong*

School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013

Abstract: Freezing is the most common preservation method for aquatic products, but freezing and
frozen storage can easily lead to quality deterioration in fish. This study systematically compared
the effects of different freezing treatments — non-frozen, freeze-thawed, and 12-week frozen
storage —on the quality characteristics of dorsal muscle from four freshwater fish species:
Ctenopharyngodon idella, Channa argus, Aristichthys nobilis and Ictalurus punctatus. By analyzing
changes in proteins, water distribution, water-holding capacity, and ultrastructure, the mechanisms
of quality deterioration were revealed. The results showed that freezing significantly promoted
protein oxidation, denaturation, and degradation, disrupted muscle ultrastructure, and reduced
water-holding capacity, with frozen storage having a more substantial impact than initial freezing.
Freezing tolerance varied significantly among species: Aristichthys nobilis showed the most severe
quality deterioration, with the poorest protein stability and water-holding capacity, while Ictalurus
punctatus exhibited the best freezing stability. Changes in free amino acids and lipids also displayed
species-specific differences. This study clarifies the effects of different freezing stages on fish
quality and the species-specific mechanisms involved, providing a theoretical basis for developing

targeted preservation technologies.

Keywords: freshwater fish; freezing; protein oxidation; ultrastructure;
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Pre-drying decontamination of laver seaweed
by slightly acidic electrolytic water, ozonated
water, and UV light treatment

Renjie Zhoul, Feifei Zhoul, Qiqi Wangl, Yi Dingl, Saikun Panl, Wenbin Wang1*, Luxin
Wang2*
1. College of Marine Food and Bioengineering, Jiangsu Ocean University, Lianyungang 222005, Jiangsu, China

2. Department of Food Science and Technology, University of California Davis, Davis, CA 95618, USA

Abstract: High microbial counts present on dried laver can be of microbial quality and safety
concerns. Previous research indicated that post-drying decontamination has limited effects
eliminating surviving microbes on dried laver. Thus, this work explored the efficacy of pre-drying
decontamination methods for wet laver, including washing wet laver with slightly acidic electrolytic
water (SAEW) or ozonated water (OW) before drying, or treating wet laver sheets with ultraviolet
(UV) during early stage drying. The average APC and coliform in untreated wet laver were ~5.69
and 4.34 Log CFU/g. SAEW (100 ppm, 30 min), OW (1 mg/L, 30 min) and UV (5 cm, 30 min)
decreased the APC and coliform of laver by 2.56 and 2.59, 2.95 and 2.84, and 1.03 and 1.22 Log
CFU/g, respectively. SAEW (100 ppm, 30 min) and OW wash (0.7 mg/L, 30 min) caused visible
color changes to wet laver, however the drying process (right after the treatment) mitigated the
changes quite significantly. 16S sequencing results showed that OW significantly reduced
Flavobacteriaceae in the Bacteroidota phylum, while the SAEW and UV significantly reduced the
Bacteroidota and Proteobacteria phyla. The above results showed that decontamination of wet laver
before drying or during early drying stage was effective to reduce the APC and coliform loads of

dried laver.

Key words: Porphyra yezoensis, UV-C, electrolyzed water, ozone, food safety, preservation
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The effect of ohmic heating on the Gel Properties of Silver Carp
(Hypophthalmichthys molitrix) Surimi
Liyun Wu'?3, Yang Jiao'?
1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306; 2. Food Thermal
Processing Engineering Research Center, Shanghai Ocean University, Shanghai 201306; 3. National Research and

Development Center for Freshwater Aquatic Products Processing Technology (Shanghai), Shanghai 201306
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Abstract: To investigate the non-thermal effects of electric fields on cross-linking induced in
myofibrillar proteins, this study treated silver carp surimi with varying electric field intensities
(2.0 - 8.0 V/cm). while simultaneously generating ohmic heating curves matched to conventional
water bath heating. By measuring the textural properties, gel strength, water-holding capacity, and
indicators such as particle size, sulthydryl content, and secondary structure at constant heating rates,
the impact of different heating methods on gel quality was assessed. This provided preliminary
insights into the regulatory mechanisms of electric fields on protein structure. Results indicated that
compared to water bath heating, ohmic heating significantly enhanced gel quality. At a field strength
of 6 V/cm, the surimi gel strength reached an optimal of 254.45+36.93 g-cm, with a-helix
accounting for 14.04% and B-sheet accounting for 43.80%. This condition enabled rapid passage
through the gel degradation temperature range, reducing myofibrillar protein hydrolysis and
forming a stable gel network. Under conditions of equivalent heating rates, ohmic heating produced
smaller protein particle sizes, lower total thiol content, reduced o-helix content, and increased B-
sheet content within the secondary structure. This indicated that ohmic heating promotes surface
hydrophobicity by inducing disulphide bond formation, thereby enhancing protein structural order.
Consequently, the resulting gel exhibitd finer texture, greater density, and superior gel strength,

significantly improving the quality of fish paste gel.
Keywords: Silver carp surimi; Ohmic heating; Myofibrillar protein; Gel properties; Secondary structure
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The concentration-dependent impact of quorum-sensing signal
molecule 2-phenylethanol on the flavor metabolite profile of

Lactiplantibacillus pentosus 1 in a simulated sour fish system

Yumeng Dou!, Pei Gao'*, Qixing Jiang!, Shuhan Yang', Xiaojing Zhang', Peipei Yu'!, Fang Yang!,
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Shaoquan Liu??, Wenshui Xia!
1. State Key Laboratory of Food Science and Resources, Collaborative Innovation Center of Food Safety and
Quality Control, Jiangnan University, Wuxi, 214122, Jiangsu; 2. Department of Food Science and Technology,
National University of Singapore, Singapore, 117546, Singapore; 3. National University of Singapore (Suzhou)

Research Institute, Suzhou, 215123, Jiangsu

Abstract: 2-Phenylethanol (2-PE) is a quorum-sensing signal molecule-that influences microbial
metabolism, but its role in lactic acid bacteria (LAB) fermentation remains underexplored. This
study investigates the effect of 2-PE concentrations on Lactiplantibacillus pentosus 1 (Lp 1)
fermentation in a simulated sour fish system. Analyses of bacterial growth, residual sugar, organic
acid, and volatile flavor compounds were combined with metabolomics. Results demonstrated that
low to moderate concentrations of 2-PE inhibited Lp 1 growth and certain metabolic functions,
while high concentrations induced adaptation, enhanced amino acid metabolism, and promoted
organic acid accumulation in the later stages. Notably, the 750 uM group exhibited the highest levels
of alcohols, aldehydes, and ketones. Further analysis revealed that 2-PE mainly affects pathways
related to amino acid metabolism/synthesis, the TCA cycle, and fatty acid biosynthesis. These
findings suggest that 2-PE, as a metabolic regulator, could be targeted to enhance the flavor of

fermented fish products.

Key words: sour fish fermentation; 2-phenylethanol; quorum sensing; flavor metabolism; Lactiplantibacillus

pentosus 1
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Effects of postmortem chilling times and subsequent frozen storage
durations onmicrostructure and protein properties of tilapia

(Oreochromis niloticus) fillets

Hongli Wang'-2, Yingying Wang'? Saikun Pan'-?, Wenzheng Shi®, Xichang Wang?
1Jiangsu Key Laboratory of Marine Bioresources and Environment/Jiangsu Key Laboratory of Marine
Biotechnology, Jiangsu Ocean University, Lianyungang, 222005, China
2Co-Innovation Center of Jiangsu Marine Bio-industry Technology, Jiangsu Ocean University, Lianyungang,
222005, China

3College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: This study aimed to investigate the effects of postmortem chilling times (4 °C: 0, 2, 8, and
12 h) and subsequent frozen storage durations (-20 °C: 0, 1, 2, and 3 months) on the microstructure
and protein properties of tilapia fillets. Tilapia fillets with 8 h of chilling (PS8) resulted in highest
overall acceptability, hardness, chewiness, and shear force. The thawing losses of tilapia fillets with
different postmortem chilling times for the same frozen storage duration were ranked as follows:
P12 > P0/P2 > P8. With the prolongation of postmortem chilling times and frozen storage periods,
the muscle tissue structure was gradually damaged, with the most severe disruption after 12 h of
postmortem chilling time. Tilapia fillets pre-chilled for 8 h showed a 17.63% decrease in Ca2+-
ATPase activity at 3 months of frozen duration, which was the smallest decrease compared with the
other groups. Furthermore, the endogenous fluorescence intensity of PO, P2, P8 and P12 samples
decreased by 34.53%, 14.29%, 13.95% and 26.98%, respectively, at the end of frozen storage.
Overall, frozen storage durations had a greater effect on the quality of tilapia fillets than postmortem
chilling times. In summary, the maximum postmortem chilling time for frozen tilapia fillets is

recommended to be 8 h, with significant quality differences when frozen for more than 2 months.

Key words: Tilapia; Postmortem chilling time; Frozen storage; Microstructure; Quality deterioration
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V-type starch cyclodextrin metal-organic framework as a
encapsulant: Preparation, characterization, and its application in

flavor improvement of Razor Clam enzymatic hydrolysate
Chen Peichao!, Weng Wuyin !, Ren Zhongyang !, Shi Linfan'*

1. College of Ocean Food and Biological Engineering, Jimei University, Fujian Provincial Engineering Technology
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Research Center of Marine Functional Food, Xiamen, 361021, Fujian

Abstract : To improve the overall flavor profile of razor clam (Sinonovacula constricta) enzymatic
hydrolysate, this study developed a novel deodorizing encapsulant—V-type starch cyclodextrin
metal-organic framework (V-CD-MOF). This encapsulant was synthesized using V-type starch and
cyclodextrins (a-, B-, and y-CDs) as raw materials, employing a combination of a seed-mediated
method and vapor diffusion technique. The uniform distribution of potassium ions in the elemental
distribution and the appearance of characteristic peaks in X-ray diffraction confirmed the successful
preparation of V-CD MOFs. X-ray photoelectron spectroscopy analysis revealed that the relative
content of -OH in V-CD-MOFs increased by 0.12—1.59% after the addition of V-type starch. Gas
chromatography-ion mobility spectrometry suggested that the adsorption rate of V-B-CD-MOF for
aromatic compounds, such as esters, was maintained at 12.94-56.11%, consistently lower than that
of V-type starch. Gas chromatography-mass spectrometry demonstrated that the removal rate of
aldehydes by V-B-CD-MOF was as high as 87.59%, and 10 characteristic fishy substances such as
heptanal were completely removed. In conclusion, the efficient adsorption of off-flavor compounds
and the remarkable retention of aromatic compounds by V-B-CD-MOF make it a potentially ideal
material for improving the overall flavor profile of razor clam enzymatic hydrolyzate. This study
provides a theoretical reference for the modification of MOF materials and their application in

deodorizing aquatic products.

Key words: V-type starch; Cyclodextrin metal-organic framework; Razor Clam enzymatic hydrolysate; Flavor
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Characteristics of Pickering emulsions using soy protein isolate-
epigallocatechin gallate-chitooligosaccharide complexes
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Abstract: Protein-polyphenol or protein-oligosaccharide complexes have been demonstrated to
stabilize Pickering emulsions effectively. However, the stabilization mechanisms underlying
Pickering emulsions stabilized by protein-polyphenol-oligosaccharide complexes remain poorly
understood. In this study, soy protein isdolate (SPI)-epigallocatechin gallate (EGCG)-
chitooligosaccharide (COS) complexes (SECs) were prepared to explain the stabilization
mechanism of SECs in synergistically stabilizing the oil-water interface of Pickering emulsions
(SECPEs). Fourier transform infrared spectroscopy revealed a blue shift and broadening peak of the
SECs at 3277.09 cm!. This indicated that EGCG and COS interacted with SPI through hydrogen
bonding. In addition, the contact angle of SECs decreased to 80.88 =+ 1.28° with good
amphiphilicity. Scanning electron microscope revealed the interaction of EGCG and COS with SPI
through electrostatic adsorption. As the oil-water ratios (1:9-6:4, v/v) and SEC concentrations (1%-
5%, w/v) increased, the creaming index and stability index of SECPEs declined to reduce phase
separation. The size of SECPEs was positively correlated with the oil-water ratios and negatively
correlated with the SEC concentrations. The stability of SECPEs was significantly enhanced at an
oil-water ratio of 6:4 (v/v) and SECs concentration of 4% (w/v). Furthermore, the aggregation and
flocculation of SECPEs were inhibited at pH 8, promoting the formation of a dense network
structure to suppress creaming. These findings indicate that the potential of protein-polyphenol-

oligosaccharide ternary complexes have the potential as novel Pickering stable particles.

Key words: Soy protein isolate; Epigallocatechin gallate; Chitooligosaccharide; Pickering emulsions; Stability
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Stability of Pickering emulsions using myosin from bighead carp:
Effect of pH, ionic strength and TG enzyme
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Abstract: The impact of pH, ionic strength, and TG enzyme on the physicochemical properties,
microstructure, and stability of Pickering emulsions stabilized by bighead carp myosin (BCMPEs)
was investigated. This study provides a new method for preparing Pickering emulsions with
excellent performance. Under neutral conditions, BCMPEs exhibit smaller particle size and lower
flocculation degree, which is beneficial for improving the stability of Pickering emulsions. At an
ionic strength of 600 mmol/L, myosin particles can adsorb well at the oil-water interface, resulting
in uniform dispersion of emulsion droplets with small particle size and low flocculation degree.
Furthermore, BCMPEs exhibit higher viscosity and storage modulus due to increased flocculation
of emulsion droplets under high ionic strength. Finally, the addition of TG enzyme leads to gelation
of the emulsion. When the TG enzyme activity is 15 U/g, the total content of bound water and
immobilized water in the emulsion gel is highest, leading to increased water holding capacity. The
excellent 3D network structure enhances gel strength and TPA characteristics of BCMPEs. In
conclusion, appropriate pH and ionic strength can enhance the stability of BCMPEs and the
utilization of TG enzymes provides a theoretical basis for the design and preparation of Pickering

emulsion gels.

Key words: Bighead carp Myosin Transglutaminase Pickering emulsion; Stability
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Off-odor adsorption mechanism of carrageenan/pullulan nanofiber
membranes for enzymatic hydrolysate of clam (Ruditapes

philippinarum)
Xie Haoyu', Weng Wuyin', Ren Zhongyang', Shi Linfan'
1. College of Ocean Food and Biological Engineering, Jimei University, Fujian Provincial Engineering Technology

Research Center of Marine Functional Food, Xiamen, 361021, Fujian

Abstract: To mitigate the undesirable flavor of clam (Ruditapes philippinarum) enzymatic
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hydrolysate, this study utilized electrospinning technology to prepare nanofiber membranes from
three types of k, A, and i-carrageenan (k, A, and 1-Car) and pullulan polysaccharide (PUL). The
presence of Sy, in the X-ray photoelectron spectrum indicated successful co-preparation of
nanofiber membranes from car and PUL. The decrease in O/C after deodorization signified that
flavor compounds in the enzymatic hydrolysate were effectively adsorbed by the nanofiber
membranes. Gas chromatography-ion mobility spectrometry results indicated that k-, A-, and 1-Car-
PUL nanofiber membranes exhibited total removal efficiencies of 17.84%, 25.55%, and 29.20%,
respectively, for key fishy odor compounds. After adsorption by the polysaccharide-based nanofiber
membranes, the peak intensities of the key fishy odor compounds hexanal and dimethyl disulfide
decreased from 429.93 and 4893.03 to 103.68 and 1067.61, respectively. k-Car-PUL exhibited the
highest hydrophobicity (31.13°) and tensile strength (4.33 MPa). This study provides an
environmentally friendly approach for improving the flavor of aquatic products using

polysaccharide-based nanofiber membranes materials.

Key words: Electrospin; Carrageenan; Ruditapes philippinarum enzymatic hydrolysate; Adsorption
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The synergistic adsorption mechanism of V-type starch on the binary

characteristic odor compounds of oyster peptides
Zhang Yinghui', Weng Wuyin', Ren Zhongyang', Shi Linfan'”
1. College of Ocean Food and Biological Engineering, Jimei University, Fujian Provincial Engineering Technology

Research Center of Marine Functional Food, Xiamen, 361021, Fujian
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Abstract: Flavor is usually related to consumer acceptance, and the combination encapsulation and
interaction mechanisms of off-odors in aquatic products play an important role in the food industry.
The flexible V-type starch was utilized to adsorb binary off-odor compounds in oyster peptides at
varying ratios (heptanal and 1-octen-3-0l=4:0, 3:1, 2:2, 1:3 and 0:4, w/w) in a solid environment.
The results revealed that both the encapusltion rate and loading rate of the 1-octen-3-ol complex
(H/O=0:4) were higher than those of the heptanal complex (H/O=4:0), suggesting that 1-octen-3-ol
exhibits a stronger starch-binding capacity than heptanal. Facilitated by 1-octen-3-ol (H/O=3:1), the
interaction between heptanal and starch is strengthened, leading to a synergistic effect. As a result,
the encapusltion and loading rates of the complexes material for heptanal rise from 2.55% and 2.53%
(H/O=4:0) to 2.77% and 3.51%, respectively. Molecular dynamics simulation results demonstrated
that the incorporation of 1-octen-3-ol enhances the binding free energy and the number of hydrogen
bonds between heptanal and starch, thereby facilitating their binding and confirming its synergistic
complexation effect. The synergistic interaction between V-type starch and the binary fishy odor
system offers a theoretical foundation for the precise flavor regulation and the advancement of

deodorization techniques in aquatic products.

Key words: V-type starch; Oyster peptide; Binary off-odor system; Adsorption; Molecular dynamic simulation
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Molecular dynamic simulation elucidates temperature- and pH-
dependent film-forming mechanisms of soybean f-conglycinin and

glycinin
Zhao Yuan, Liu Meiling, Ren Zhongyang, Shi Linfan, Weng Wuyin®

College of Ocean Food and Biological Engineering, Jimei University, Xiamen, 361021, China

Abstract: The effects of temperature (25-95 °C) and pH (7.0-9.0) on the film-forming mechanisms
of soybean -conglycinin (7S) and glycinin (11S) were investigated using molecular dynamics (MD)

simulations and experimental validation. All MD simulations achieved equilibrium within 50 ns.
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The elevated temperatures and lower pH conditions reduced the center-of-mass distance and the
radius-of-gyration (Rg) between 7S and 118, while increasing hydrogen bond formation and binding
free energy. Solvent-accessible surface area decreased with temperature, while root-mean-square
fluctuation remained stable at pH 7.0 but increased with temperature at pH 9.0. The 7S-11S films
prepared at higher temperatures exhibited enhanced tensile strength and higher proportion of
hydrophobic interactions. With increasing temperature of the 7S-11S solution, the elongation at
break increased at pH 7.0, but initially increased and then decreased at pH 9.0. Fourier transform
infrared spectra revealed that hydrogen bonds and B-sheet structures increased with increasing
temperature. In conclusion, heating the film-forming solution at pH 7.0 promoted 7S-11S molecular

interactions, thereby improving the mechanical properties.

Key words: Soybean glycinin; Interaction; Molecular dynamics simulation; Protein films; pH; Temperature
Funding project: National Natural Science Foundation of China (32272266)
*Corresponding author: Weng Wuyin, Male, Ph.D., professor, protein chemistry and aquatic

products processing, E-mail: wwymail@jmu.edu.cn
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Preparation of antioxidant peptides from Haematococcus pluvialis

residue and exploration of the functional activities
Xiaoxu Zhang', Shiran Hu', Yuling Zhang', Xiang Gao'*

1. College of Life Sciences, Qingdao University, Qingdao, 266071, China

Abstract: Haematococcus pluvialis (H. pluvialis) residue is a by-product of astaxanthin extraction and
has not been sufficiently utilized. Herein, we aimed to prepare novel antioxidative peptides from H.
pluvialis residue by enzymatic hydrolysis and evaluate the stability, peptides sequence and in vivo
activities. The results indicated that neutral protease was the best protease and the optimal enzymatic
conditions was determined. Peptides fractions with molecular weights below 5 kDa showed better

antioxidant activity and excellent pH, thermal and gastrointestinal digestion stability. Three novel
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peptides with high antioxidant activity were screened based on LC-MS/MS, molecular docking and
in vitro activity validation. Animal studies indicated that the antioxidative peptides from H. pluvialis
residue improved liver injury in aging mice, enhanced the immunity of mice with immunodeficiency,
and alleviated triptolide induced reproductive demage in male mice. Our findings provide theoretical
basis for the high-value utilization of H. pluvialis residue and exploitation of novel antioxidant

peptides.

Key words: Haematococcus pluvialis residue; antioxidant peptides; liver injury; immunity; reproduction
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Research on extraction, separation and purification, structural
characterization and in vitro antioxidant activity of Alginate-

polyphenol conjugates
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Yimeng Ren, Dandan Ren*,Yichao Ma* ,Shu Liu, Yunhai He,Qiukuan Wang

College of Food Science and Engineering, Dalian Ocean University, Dalian, Liaoning, 116023

Abstarct: Alginate-polyphenol conjugates exhibit diverse biological activities, and such phenol-
polysaccharide complexes are recognized to be of significant research interest. In this study,
Saccharina japonica was used as the raw material for extracting alginate-polyphenol conjugates
through a complex enzymatic method. The extraction process was optimized using single-factor
experiments and response surface methodology (RSM). The crude extract was subsequently
separated and purified with macroporous resin NKA-9, followed by structural characterization and
in vitro antioxidant activity analysis of the resulting fractions.The optimal extraction conditions
were determined as follows: cellulase addition 3.32%, pectinase addition 2.14%, papain addition
0.92%, solid-to-liquid ratio 1:70.66, duration 6 h, pH 5.5, and 55°C. Under these conditions, the
phenolic content reached 1177.70+6.14 mg PE/100 g DW, the sugar content was 95.06 +0.44%,
and the extraction yield was 18.91+0.34%, indicating efficient extraction of the conjugates. After
purification with NKA-9 resin, two fractions AP-1 and AP-2 were obtained. AP-1 showed higher
phenolic content and extraction yield, measuring 1279.31 +38.83 mg PE/100 g DW and 25.57 £
1.65%, respectively, while AP-2 exhibited a higher sugar content of 71.09 & 1.55%. Spectral
analysis revealed no characteristic protein absorption peak at 280 nm, but a distinct C-O-C
stretching vibration peak was observed at 1256 cm™. In vitro antioxidant assays indicated that the
crude extract possessed the highest hydroxyl radical scavenging activity at 86.93%. Meanwhile,
AP-1 demonstrated superior superoxide anion radical scavenging capacity (44.40%) and ferric
reducing antioxidant power (0.072 mmol Fe?>*/mL). This study provides a theoretical foundation for

the application of alginate-polyphenol conjugates in functional foods.

Keywords:alginate-polyphenol conjugates; extraction methods; response surface; antioxidant activity; structure

characterization
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Effects of Drying Techniques on the Volatile Flavor Profile of Triploid
Fujian oysters Crassostrea angulata
Feiyu Luo'?, Nan Pan!", Yihui Chen?, Shuji Liu!, Yongchang Su!, Jie Lin?, Xiaoting Chen',
Jingna Wu*, Hetong Lin?, Zhiyu Liu"™
1. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries
Research Institute of Fujian, Xiamen, 361013, Fujian; 2. College of Food Science, Fujian
Agriculture and Forestry University , Fuzhou, 350002, Fujian; 3. Ge Lao Da (Fujian) Food Co., Ltd, Putian,

351100, Fujian; 4. Xiamen Medical College, Xiamen 361023, Fujian

Abstract: Oysters are nutrient-rich and flavor-distinctive, yet highly perishable. Drying extends shelf
life and enriches flavor, however, its precise role in shaping the characteristic flavor of dried oysters
remains poorly understood. This study systematically evaluated the effects of four drying
techniques—sun drying (SD), vacuum drying (VD), hot-air drying (HAD), and far-infrared assisted
hot-air drying (FIRHAD)—on the flavor formation of triploid Fujian oysters (Crassostrea angulata).
Headspace solid-phase microextraction gas chromatography-mass spectrometry (HS-SPME-GC-
MS), lipid oxidation indices (POV, TBARS, TOTOX), and fatty acid profiling, in combination with
odor activity value (OAV) quantification and partial least squares—discriminant analysis (PLS-DA)
multivariate statistics, were employed to unveil the mechanism of dried oyster characteristic flavor
formation. The results showed that drying markedly accelerated lipid oxidation and the Maillard
reaction, generating key volatile compounds including aldehydes, ketones, and alcohols.
Concentrations of key odorants (OAV > 1) increased significantly, notably (E,E)-2,4-heptadienal
(nutty), 1-octen-3-ol (mushroom-like), and 2-undecanone (fresh, green). In addition, FIRHAD
exhibited the most intense aroma profile, albeit with higher degree of lipid oxidation. These findings
provide a robust theoretical foundation for optimizing drying technologies and developing high-

quality dried oyster products.

Key words: Dried oyster; Triploid Crassostrea angulata; Drying techniques; Lipid oxidation; Volatile
flavor profile
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In-situ NIR monitoring of acid value during enzymatic deacidification
of squid oil

Nan Pan', Huyishan Ma?, Fang Zhang?*, Jingna Wu3, Xiaoting Chen', Shuji Liu',
Yongchang Su!, Tingru Chen', Zhiyu Liu'
1. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries
Research Institute of Fujian, Xiamen, 361013, Fujian; 2. College of Biological Science and Engineering, Fuzhou

University, Fuzhou, 350116, Fujian; 3. Xiamen Medical College, Xiamen, 361023, Fujian

Abstract: Squid oil is rich in @-3 fatty acids (EPA+DHA > 20 %), but high acid value makes it prone
to oxidative deterioration. Conventional alkali refining causes substantial neutral-oil losses and
environmental pollution, whereas enzymatic deacidification is eco-friendly; however, the absence
of real-time acid value feedback results in prolonged reaction, over-deacidification or residual
acidity above specification. In this study, squid oil with high acid value was processed with an in-
house optimised Lipozyme 435-ethanol esterification system, whereas the near-infrared spectra
(4800-10000 cm™) of oil samples were collected in situ. After six preprocessing algorithms (SG,
MSC, etc.) combined with successive projections algorithm (SPA) variable selection, an NIR-PLS
models for acid value was established. The MSC full-spectrum model performed the best, with Rc?
and Rp? > 0.99, RMSEP of 0.68, demonstrating high accuracy and stability. This strategy provides

a real-time, non-destructive and on-line quality-control solution for the green refining of marine oils.

Key words: NIR spectroscopy; enzymatic deacidification; squid oil; acid value; in-line monitoring
Funding: Basic Research Program of Provincial Public-Welfare Research Institutes of Fujian
Province (2021R10130014); Natural Science Foundation of Xiamen (3502Z2202573301).
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Virtual screening and evaluation of bioactive peptides from Haliotis
discus hannai as potential HMGCR inhibitors for hyperlipidemia

treatment

Kun Qiao !, Lina Liu?, Yihui Chen 2, Qiongmei Huang 2, Bei Chen !, Jingna Wu 3, Zhiyu Liu '*
Key Laboratory of Cultivation and High-Value Utilization of Marine Organisms in Fujian Province, Fisheries
Research Institute of Fujian, Xiamen 361013, China;?College of Food Science, Fujian Agriculture and Forestry

University, Fuzhou 350002, China; >Xiamen Medical College, Xiamen 361023, Fujian, China.

Abstract: Hyperlipidemia remains a major disease threatening global public health. The morbidity
and mortality associated with cardiovascular diseases have been increasing. The inhibition of 3-
Hydroxy-3-methylglutaryl-coenzyme A reductase (HMGCR), a key enzyme in the cholesterol
synthesis pathway, can effectively reduce cholesterol levels. In this study, the most suitable protease
for preparing HMGCR inhibitory peptides was screened using the evaluation indexes of peptide
yield and HMGCR inhibition rate. Peptide sequences with molecular weights < 1 kDa were
identified, and peptide fragments were docked with HMGCR for virtual screening. The inhibitory
effects of these peptides on HMGCR activity were evaluated in vitro using a high-fat Hep-G2 cell
model. The screened peptides possessed significant HMGCR inhibitory activity and reduced
cholesterol micelle solubility and total cholesterol and triglyceride levels in hyperlipidemic Hep-G2
cells. This study provides novel insights into developing natural drugs for hyperlipidemia; moreover,

the results will facilitate the functional application of marine bioactive peptides.

Keywords: Hyperlipidemia, 3-Hydroxy-3-methylglutaryl-coenzyme A reductase, Virtual ScreeningBioactive

Peptides, Haliotis discus hannai
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Preparation of Takifugu Flavidus Small Molecular Peptides and
Screening of Anti-fatigue Peptides and Molecular Docking Studies
WU Jiazhen 2, LIU Shuji ', LIN Bingling 3, Chen Xiao’e?, LIU Zhiyu "

1. Key Laboratory of Cultivation and High-value Utilization of MarineOrganisms in Fujian Province, National and
Local Joint Engineering Research Center of Marine Biological SeedIndustry Technology, Fisheries Research
Institute of Fujian, Xiamen, 361013, Fujian; 3. College of Food Science, Fujian Agriculture and Forestry
University, Fuzhou, 350002, Fujian. 2. Department of Food and Pharmacy, Zhejiang Ocean University, Zhoushan,

316000, Zhejiang;

Abstract :[Objective] The study aimed to prepare potential anti-fatigue small molecular peptides
from Takifugu flavidus testis. [Methods] The optimal process parameters were determined based on
the degree of hydrolysis by single-factor and response surface methodology. To isolate specific
peptides, ultrafiltration was employed, and the antioxidant properties of various peptide fractions
were assessed and analyzed for their anti-fatigue activity in vitro. The best activity of the
components was identified by using LC-MS/MS mass spectrometry through peptide sequencing,
virtual screening, and molecular docking to explore the potential anti-fatigue activity of peptides.
[Results] Results indicated that the ideal conditions for peptide formation involved an enzymolysis
temperature of 54.15 °C, an enzymolysis period of 4.12 h, an enzyme dosage of 10216.38 U/g, a
liquid - material ratio of 13.99 : 1 (mL : g ) and the degree of hydrolysis was 38.059 %. Ultrafiltration
revealed that peptides with molecular weights below 1 kDa exhibited substantial antioxidant activity
demonstrated by their DPPH, OH™, and superoxide anion radical scavenging rates, with ICso values
of 8.941 mg/mL, 12.15 mg/mL and 7.578 mg/mL, respectively. Among the 1510 peptide sequences
analyzed, 4 active pentapeptides (1D hexapeptide, 2D hexapeptide, 3F hexapeptide and 4F
heptapeptide) were identified, which formed a stable complex with LDH, CK, and Nrf2
protein through hydrogen bonds and hydrophobic interactions. [Conclusion] This study provides a
theoretical foundation for the development of high-quality, low-bitterness, walnut-derived
antioxidant peptides. The study optimized the preparation process of speptides from Takifugu
flavidus testis and screened potential anti-fatigue small molecular peptides, which provided
a theoretical foundation for the development of high-value anti-fatigue peptides derived from

Takifugu flavidus.

Key words: Takifugu flavidus testes; papain; anti-fatigue; small molecular peptides; molecular docking
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Screening and Mechanism of Collagen-Promoting Peptides Derived
from Takifugu fasciatus Fish Skin
Ruowen Wu'!, Zhiyu Liu', Bei Chen!

1. Fisheries Research Institute of Fujian, Xiamen, 361013, Fujian ,China
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Abstract :Objective: Given the efficacy of fish-derived collagen peptides in delaying skin aging and
enhancing collagen content, this study aimed to screen for collagen-synthesis-promoting peptides
from Takifugu fasciatus skin and elucidate their anti-aging mechanisms. Methods: Collagen
peptides were obtained via enzymatic hydrolysis of 7. fasciatus skin. The optimal peptide fraction
for stimulating cellular collagen synthesis was identified using a Type I collagen ELISA assay. An
UVB-irradiated L929 cell model was employed to evaluate the photoprotective effects of these
peptides through ROS detection and B -galactosidase staining. In vivo validation was conducted
via zebrafish caudal fin experiments to assess tail repair post-UVB exposure. Western blotting
analyzed protein expression in collagen-generating signaling pathways to uncover anti-wrinkle
mechanisms. Results: Alkaline protease-hydrolyzed peptides significantly increased Type I
collagen levels in UVB-induced 1929 cells, reduced intracellular ROS, and decreased B -
galactosidase activity, mitigating cellular senescence. Western blot revealed upregulated TGF- B
/Smad pathway proteins (TGF- B , Smad4). In vivo, peptide treatment achieved up to 18.79% repair
efficiency in UVB-damaged zebrafish fins. Conclusion: 7. fasciatus skin-derived collagen peptides
demonstrate pro-collagenogenic and photoaging-resistant properties. This study provides
theoretical insights into collagen-regenerating sequences and technical support for their application
in anti-photoaging cosmetics and functional foods, advancing high-value utilization of pufferfish

resources.

Key words: Takifugu fasciatus; collagen peptide; collagen-synthesis-promoting; fibroblasts; zebrafish
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Extraction and Anticoagulant Activity Study of Peptides from
Tylorrhynchus heterochaetus
Zhang Dong!, Chen Bei!, Liu Zhiyu"*

1. Fisheries Research Institute of Fujian, Xiamen, 361013, Fujian ,China

Abstract: Objective: Polychaete worms harbor diverse natural antithrombotic components with
distinct mechanisms. Despite being a major cultivated species in southern China, the thrombogenic
activity of Tylorrhynchus heterochaetus remains unexplored. This study aimed to identify and
validate anticoagulant peptides from this species. Methods: Directed enzymatic hydrolysis
combined with membrane separation was employed to isolate T. heterochaetus anticoagulant
peptide (THAP). Optimal extraction conditions were optimized via single-factor experiments and
orthogonal array design, followed by in vitro validation using rabbit blood and platelet-poor plasma
assays. Results: Flavorzyme-mediated hydrolysis yielded significant anticoagulant activity. The
optimized parameters included hydrolysis at 50.87° C, pH 7.46, enzyme dosage of 5000 U/g, solid-
liquid ratio of 1:41.5, and 5 h duration. Ultrafiltration fractionated peptides by molecular weight,
with THAP-H (>5000 Da) exhibiting the strongest anticoagulant efficacy. Coagulation profile
analysis suggested interference with coagulation factors II, V, VII, X, or direct thrombin inhibition.
Conclusion: This study establishes the optimal THAP extraction protocol, elucidates its
anticoagulant mechanism, and provides a theoretical foundation for exploring the therapeutic

potential and large-scale development of T. heterochaetus-derived antithrombotic resources.

Key words: Tylorrhynchus heterochaetus; anticoagulant peptide; anticoagulant activity
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Plasma exosomes as modulators of tetrodotoxin distribution in
Takifugu bimaculatus: Implications for safety in pufferfish-based food

products

Xinxin Zhang 2, Kun Qiao !, Linshan Hong '3, Shuigen Li 4, Xiaoting Chen ', Min Xu !, Bei
Chen', Shuilin Cai !, Qilin Huang >* and Zhiyu Liu "*
1. Key Laboratory of Cultivation and High-Value Utilization of Marine Organisms in Fujian Province,
Fisheries Research Institute of Fujian, National Research and Development Center for Marine Fish Processing,
Xiamen, Fujian 361021, China; 2. College of Food Science and Technology, Huazhong Agricultural University,
Wuhan 430070, China; 3. College of Food Science, Fujian Agriculture and Forestry University,Fuzhou 350028,

China; 4. Fujian Fisheries Technology Extension Center, Fuzhou 350028, China.

Abstract: The objective of this study was to investigate the potential role of exosome-mediated
microRNA regulation in the transport and bioaccumulation of tetrodotoxin (TTX) in Takifugu
bimaculatus, specifically the skin, liver, and ovary. An oral TTX exposure model was established to
analyze the temporal distribution of TTX in key tissues. Transcriptome sequencing was performed
on plasma exosomes collected within 4 hours after TTX administration, followed by qPCR
validation to identify differentially expressed microRNAs. Functional enrichment analyses,
including Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways,
were conducted to explore the biological roles of target genes of these microRNAs. Tissue-specific
expression profiling was further employed to identify genes associated with TTX accumulation. A
total of 10 differentially expressed microRNAs were identified in plasma exosomes following TTX
exposure. Functional enrichment analysis indicated that the target genes of these microRNAs are
primarily involved in energy metabolism, biofilm assembly, and transmembrane transport. Tissue-
specific profiling revealed multiple target genes correlated with TTX accumulation, highlighting
key pathways implicated in toxin enrichment. The results suggest that 7. bimaculatus utilizes an
exosome-mediated microRNA regulatory network to coordinate an “exosome-membrane transport”
system for TTX transport and accumulation. This study offers novel insights into the molecular
mechanisms of TTX transport and enrichment and provides important theoretical foundations for

enhancing food safety risk control through monitoring and regulation of toxin levels in puffer fish.

Keywords: Tetrodotoxin; Takifugu bimaculatus; Exosome; microRNA; Food safety
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The effects of drying methods on the physicochemical
characteristics and flavor quality of fish swim bladder from Chinese
longsnout catfish

Liuging Wang'?, Jiwang Chen'-2
(1. College of Food Science and Engineering, Wuhan Polytechnic University, Wuhan 430023, China; 2. Hubei
Key Laboratory for Processing and Transformation of Agricultural Products (Wuhan Polytechnic University),

Wuhan 430023, China)

Abstract: Fish swim bladder (FSB) is rich in collagen and low in fat, making it a type of tonic food

with high nutritional value. FSBs are mostly sold as dried products. To explore high-quality and
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efficient drying methods for FSBs, this study investigated the effects of natural drying (ND), hot air
drying (HD), and liquid nitrogen freezing with freeze-drying (FD) on the physicochemical
characteristics and quality of FSBs from Chinese longsnout catfish. The physicochemical properties
of dried FSBs were obtained by determining moisture state, rehydration rate, texture, and
microstructure. Gas Chromatography-lon Mobility Spectrometry (GC-IMS) and E-tongue were
used to clarify the evolution of flavor compounds in FSBs during different drying processes. The
regulatory effect of the drying process on the quality of FSBs was comprehensively described. The
results showed that the surface of FD FSBs was milky white, with a moisture content below 6%,
forming a loose and porous structure. ND and HD FSBs appeared yellow and translucent, with a
moisture content higher than 12%, and the collapse of their microstructure reduced the drying rate
in the middle and late stages of the drying process. Regression fitting of the drying kinetic models
verified that the Page model could be used to describe the moisture change process during different
drying methods. The collagen content of FD FSBs was 0.79 g/g, which was higher than that of the
ND and HD groups. In addition, FD FSBs showed a high rehydration rate and fast rehydration speed.
After rehydration, FD FSBs had a soft texture and better mouth-feel. Compared with the ND and
HD groups, FD FSBs retained more characteristic flavor substances such as 3-methylbutanal, 3-
methyl-2-butenal, and methyl isobutyl ketone. Therefore, FD treatment provides a new approach
for the high-quality drying of FSBs from Chinese longsnout catfish, and it has promising application

prospects.

Keywords: Fish swim bladder; Drying properties; Rehydration properties; Collagen; Flavor

compounds
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Construction and stability analysis of silver carp oil based-Pickering
emulsion system stabilized by soy protein isolate-tannic acid hybrid

particles

Guo Xinying Zhang Tianyi Liu Yanwei Ye Beibei YiShumin Liu Cikun Li Jianrong
Li Xuepeng*

(College of Food Science and Technology, Bohai University, National R&D Branch Centre for Surimi and Surimi
Products Processing, China Light Industry Marine Fish Processing Key Laboratory, Liaoning Jinzhou 121013)

Abstract: How to prepare fish oil Pickering emulsions with high quality is an important prerequisite
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for promoting the diversification of fish oil-based products. Therefore, in this study, silver carp fish
oil was used as the oil phase. Based on covalent composite hybrid particles of soy protein isolate
(SPI) and tannic acid (TA), Pickering emulsions with high stability were prepared by combined
homogenization-ultrasonication method. The effects of particle concentration (1%-5%, w/w) and
oil phase volume fraction (20%-60%, v/v) on the physicochemical properties of the Pickering
emulsions were investigated. The results showed that as the concentration of hybrid particles
increased from 1% to 5%, the average particle size of the prepared emulsion droplets showed a
decreasing trend, and the aggregation effect of the droplets was significantly weakened. When the
volume fraction of silver carp oil increased to 0.5, the average particle size of the emulsion droplets
showed a significant increasing trend, reaching 1.72 pm. The rheological behavior of the emulsion
showed shear thinning, and as the shear rate increased, the apparent viscosity of the emulsion
gradually decreased. Within the linear viscoelastic region, the storage modulus (G’) of each
emulsion group was higher than the loss modulus (G"), showing good solid elastic characteristics.
Based on the above findings, when the oil phase volume fraction was 0.5 and the particle
concentration was 4%, the emulsion had the best emulsification stability, with a value as high as
97.62%. After 35 days of storage, the appearance of the emulsion showed no significant change,
and the droplet size of the emulsion slightly increased with increasing storage time, indicating good
overall stability of the emulsion. This study can provide a reference for the preparation of fish oil-

based functional emulsions and their subsequent product applications.

Key words: Tannic acid; soy protein isolate; Pickering emulsion; emulsifying properties; stability
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Comparative study on the stability of protein-based Pickering

emulsions

Liang Biao Liu Yanwei Ye Beibei Yi Shumin Liu Cikun LiJianrong Li Xuepeng*
(College of Food Science and Technology, Bohai University, National R&D Branch Centre for Surimi and
Surimi Products Processing, China Light Industry Marine Fish Processing Key Laboratory, Liaoning Jinzhou
121013)

Abstract: The properties of solid particles significantly influence the stability of Pickering emulsions
and the quality of resultant products. In this study, soybean oil was employed as the oil phase, and
several protein types—calfskin gelatin (CG), fish scale gelatin (FG), whey protein isolate (WPI),

soy protein isolate (SPI), and pea protein isolate (PPI)—were selected as solid stabilizers to
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construct protein-based Pickering emulsion systems. The stability of these emulsions was
systematically evaluated under ambient storage, thermal treatment, and varying pH conditions.
Comprehensive assessments included particle size distribution, zeta potential, emulsifying activity
index (EAI), emulsifying stability index (ESI), emulsified phase volume fraction (EPVF), stability
index (SI), and microstructure. The results revealed that the emulsions exhibited gradual phase
separation during ambient storage. By day 14, only the CG and FG groups remained stable, all other
groups exhibited varying degrees of phase separation. After 28 days, the CG group still did not
exhibit any phase separation, with an SI value remaining at 100%. Furthermore, the CG group
demonstrated the highest EAI (27.89 + 0.42 m?/g) and an ESI 0of 98.92 + 0.8%. Particle size analysis
indicated that the CG group maintained the smallest and most consistent droplet size throughout
storage. Microscopic observation further confirmed that the microstructure of the CG group
remained uniform after 28 days, while other protein-stabilized emulsions exhibited droplet
aggregation, inhomogeneous distribution, and increased droplet size. The CG group also showed
superior thermal and pH stability based on integrated analysis of particle size, zeta potential, and
microscopic images. This study provides valuable insights into the development of protein-
stabilized Pickering emulsions and suggests their potential for encapsulating and delivering active

ingredients, promoting applications in functional food formulations.

Keywords: Pickering emulsion; protein particles; stability; microstructure
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Emulsified Surimi Gels: Formation Mechanisms and

Multidimensional Regulation of Freeze-Thawing Stability

Liu Cikun Ye Beibei LiuYanwei Wang Yuanyuan Yi Shumin Li Jianrong Li Xuepeng”

(College of Food Science and Engineering, National and Local Joint Engineering Research Center for Fresh
Agricultural Products Storage, Processing and Safety Control Technology, National R&D Branch Center of Surimi
and Surimi Products Processing, China Light Industry Marine Fish Processing Key Laboratory, Bohai University,

Liaoning Jinzhou 121013)

Abstract: Emulsified surimi gels are highly favored by consumers for their tender texture, juicy

mouthfeel, and unique flavor. These gels are essentially composite systems where lipid droplets act
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as filler particles dispersed within a macromolecular protein gel matrix. However, due to the
complex interfacial structures formed during emulsification, a systematic theoretical elucidation of
their formation mechanism is still lacking. Furthermore, these products are prone to significant
quality deterioration during freeze-thawing (FT) cycles, such as water loss and texture collapse,
which has become a critical bottleneck restricting their industrial development and quality control.
Therefore, this review first provides an in-depth analysis of the formation mechanisms of emulsified
surimi gels, which are primarily governed by the “interfacial film theory” centered on the
interactions between fish myofibrillar proteins and oil-water interface particles, and the “physical
entrapment theory” based on the confinement of lipid droplets by the three-dimensional surimi gel
networks. Subsequently, the review reveals the fundamental reasons for moisture loss and
microstructure damage of emulsified gels caused by ice crystal growth and protein cryo-
denaturation during FT cycles. It systematically summarizes multidimensional regulation strategies
for enhancing the FT stability of emulsified surimi gels. These include customizing ice crystal
morphology through novel freezing technologies, adding various types of cryoprotectants, utilizing
hydrocolloids to improve water-holding capacity, designing the interfacial structure of emulsion
droplets, and reinforcing the matrix networks with exogenous ingredients. This review is of great
significance for improving the quality stability of emulsified surimi gels and is expected to provide

theoretical support for the development of highly stable, novel emulsified gel food systems.

Key words: emulsified surimi gels; formation mechanisms; interface structure; Pickering emulsion; freeze-thawing

stability
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Screening and Mechanistic Investigation of Oyster-Derived ADH-
activating Peptide in Preventing Alcoholic Liver Injury
Gao Jialong, Zheng Zhihong, Xia Xiaoyu, Chen Zhonggqin, Cao Wenhong
( College of Food Science and Technology, Guangdong Ocean University, National Research and
Development Branch Center for Shellfish Processing (Zhanjiang), Guangdong Provincial Key Laboratory of

Aquatic Products Processing and Safety, Zhanjiang 524088, China)
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Abstract: [Objective] To screen peptides with alcohol dehydrogenase (ADH)-activating activity
from Crassostrea hongkongensis (Hong Kong oyster) and Crassostrea gigas (Pacific oyster), clarify
their preventive effects on alcoholic liver disease (ALD) and underlying molecular mechanisms,
and provide support for the development of natural hepatoprotective active substances. [Methods]
For C. hongkongensis, the "enzymatic hydrolysis-peptidomics analysis" strategy was adopted; for
C. gigas, the "in silico enzymatic hydrolysis-bioinformatics prediction" approach was used, both
combined with molecular docking to screen ADH-activating peptides. The binding activity of the
peptides was verified via in vitro ADH activity assays and Surface Plasmon Resonance (SPR)
technology. Additionally, ethanol-induced HepG2 cell injury and mouse liver injury models were
established to investigate the hepatoprotective effects of the peptides. [Results] Three and six ADH-
activating peptides were screened from C. hongkongensis and C. gigas, respectively, among which
the peptide LQPPR exhibited the strongest activity. /n vitro experiments showed that LQPPR
significantly increased ADH activity and the viability of HepG2 cells damaged by ethanol, elevated
the levels of superoxide dismutase (SOD) and glutathione (GSH), and reduced the content of
malondialdehyde (MDA) as well as the extracellular levels of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST). Animal experiment results demonstrated that LQPPR decreased
serum ALT and AST levels in mice, ameliorated liver tissue pathology, enhanced the activities of
ADH and aldehyde dehydrogenase (ALDH), inhibited the expression of cytochrome P450 2E1
(CYP2ELI) to reduce reactive oxygen species (ROS) and MDA production, improved mitochondrial
function (by regulating ATP content and NADH/NAD™ ratio), and down-regulated the expression
of Bax, Cytochrome c, and Cleaved-caspase-3 to inhibit apoptosis. [Conclusion] Oyster-derived
peptides (e.g., LQPPR) exert hepatoprotective effects through multiple pathways, including
regulating alcohol metabolism, improving mitochondrial energy metabolism, and inhibiting
apoptosis. This study provides a basis for the development of natural ALD protectants and functional
foods.

Key words:Alcoholic Liver Disease; Oyster; ADH-activating peptide; Oxidative Stress; Apoptosis
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Self-gel and flavor formation mechanisms of silver carp surimi
during natural fermentation based on correlation networks and
metabolic pathways

Chunhui Wang, Shengjun Chen", Yonggiang Zhao, Chunsheng Li*

Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs, National R&D
Center for Aquatic Product Processing, South China Sea Fisheries Research Institute, Chinese Academy of Fishery

Sciences, Guangzhou 510300, China

Abstract: High-quality freshwater fish surimi products are limited by poor gel and flavor. In this
study, the fermentation was used to improve the gel and flavor of silver carp surimi. The richness
and evenness of microbial community decreased significantly during the natural fermentation of
silver carp surimi. The spoilage microorganisms such as Acinetobacter, Moraxella, Streptococcus,
Pseudomonas, and Soonwooa were markedly inhibited, while the LAB mainly Lactococcus and
Lactobacillus rapidly dominated after fermentation for 24 h with the relative abundance of 64.5%
and 26.9%, respectively. The natural fermentation could induce the self-gel formation of silver carp
surimi with the significant increase of gel strength, hardness, and chewiness at 24 h. The whiteness
of surimi increased markedly, while the pH decreased significantly during fermentation. After
detection by SPME-GC-MS and UHPLC-MS/MS, there were a total of 39 core volatile metabolites
(OAV > 1) and 42 non-volatile metabolites (p < 0.05, |[log2FC| > 1, and VIP > 1), most of which
were significantly enhanced after fermentation. The time-dimension correlation revealed that the
acidification of Lactococcus and Lactobacillus induced the self-gel without heating. The significant
increase of Lactococcus and Lactobacillus contributed to the improvement of flavor metabolites.
Metabolic pathways suggested that the oxidation of fatty acids, especially oleic acid, linoleic acid,
linolenic acid, arachidonic acid, and DHA played the main role in the formation of volatile flavor
metabolites in the fermented silver carp surimi, followed by the metabolisms of glucose and amino

acids, while the free amino acids and peptides contributed to the taste formation. The LAB including

BB E: BExRESHEITRITNE (2022YFD2100903) . HE K =Rl 25t b R L2k /A 25 1
R E AR L EHEI (2023TD74 F1 2023TD78); FREK =R HH 5tf%
FBKE R IT R RE A s R rE AR &35 2 (2024RC04)
BITEE GHE, B B8+ iIRA, TE KEaNIE5RERSE, £iF:020-89108310,
E-mail: chenshengjun@scsfri.ac.cn
=&F4, B, Bt IRR KEGNIE5RERS, BHiE: 020-89020911, E-

mail: lichunsheng@scsfri.ac.cn
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Lactococcus and Lactobacillus can be isolated as starters to further improve the flavor and safety of

silver carp surimi in the future.

Key words: Silver carp surimi; Microbial community; Physical property; Volatile metabolites; Non-volatile

metabolites
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Optimization of Ingredients and Processing Technology for

Battered Oysters
Zhihui Wang', TianyuXiao'2,RongRong Shi'2,Chao Wang'-*,Yu Qiao**
1. School of Life and Health Sciences,Hubei University of Technology,Wuhan 430068,China;2. Institute of
Agricultural Products Processing and Nuclear Agriculture Technology,Hubei Academy of Agricultural

Sciences,Wuhan 430064,China

Abstract: Using oysters as the raw material, the specific ingredients and de-odorizing techniques for
oyster conditioning food were clarified. Twelve different powdered materials were selected for
battering and deep-frying, and through sensory evaluation, three powdered materials (F-9, F-8, F-
12) and three slurry materials (FS-3, FS-5, FS-6) were screened. Combined with analyses from an
electronic nose, electronic tongue, and texture evaluation, it was found that the F-9 group performed

the best in terms of color, texture, and electronic nose detection. Further analyses, including sensory
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evaluation, lipid oxidation, Gas Chromatography-Mass Spectrometry (GC-MS), and free amino
acids, indicated that suitable amounts of ginger (8g) or perilla (4g) could be added as de-odorizing
agents. Compared to the blank group, the thiobarbituric acid reactive substance (TBARS) levels in
the ginger and perilla groups were significantly reduced; a total of 66 volatile substances were
detected in flavor analysis, including alkenes, aldehydes, and alcohols, with the umami amino acid
content higher and the bitter amino acid content lower than those in the blank group. The blank
group had a higher content of sweet amino acids but with a noticeable fishy taste. In summary, F-9
(Tempura flour) is the optimal batter ingredient, and ginger (8g) or perilla (4g) is suitable as a de-
odorizing agent, which can provide technical references for the industrial development of oyster

conditioning food.

Keywords: oyster; batter; free amino acids; sensory
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Research on the quality changes of the high-temperature
sterilization process of Ker's original shrimp
Danfang Chen'?,YitingLu'-2,Chao Wang!*,Yu Qiao*"
1. School of Life and Health Sciences,Hubei University of Technology, Wuhan 430068,China;2. Institute of
Agricultural Products Processing and Nuclear Agriculture Technology,Hubei Academy of Agricultural

Sciences,Wuhan 430064,China

Abstract: This study takes crayfish as the object of investigation. In view of the problems
of sensory deterioration and reduced nutritional value (darkening of color, odor, destruction
of shrimp muscle structure, etc.) after high-temperature sterilization, it explores the qualit

y changes of crayfish in the process of sterilization, in order to provide reference for opti
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mizing the sterilization process of crayfish. This study set up seven groups, namely CK gr
oup (blank group without any processing), 100°C-Omin, 115°C-Omin, 121°C-Omin, 121°C-10
min, 121°C-20min, 121°C-30min. The indicators of measurement include sensory evaluation,
chromaticity, electronic nose, electronic tongue, amino acids, GC-MS, mass composition, a
nd moisture. The results show that the senses of shrimp meat after different temperatures

and sterilization times are different. The muscle morphology and body surface color deteri
orate at 121°C-10min, and the flavor changes when the temperature rises to 115°C. Prolon
ging the sterilization time has destroyed the morphology, texture and tissue of shrimp mea
t, and the moisture is reduced. In the chromaticity index, the brightness L* is significantly
reduced, the redness a* is increased, the yellowness b* rises to 23.4+1.887 and decrease
s to 17.98£0.11, and the degree of oxidation decreases. Electronic nasal detection, after h
igh-temperature treatment, shrimps produce substances sensitive to sulfides. Amino acids ar
e mainly fresh-flavored substances. Long-term sterilization will lead to a decrease in the t
otal amount of amino acids. The content of trimethylamine in volatile components increase
d from 7.232%6.741ug/kg to 28.82610.397ug/kg from 115°C-Omin. With the increase of

sterilization temperature With the extension of time, the types of volatile substances gradua

lly increase, and the appearance of furan, thiophene and other Maillard products.
Keywords: High-temperature sterilization; crayfish; free amino acids; GC-MS; quality research

MWER: i, B, 312415976@qq.com; FFF, %, qiaoyud12@sina.com.
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The mediating effect of lipids on the Maillard reaction
Yonghui Xu'?, Yu Qiao>", Chao Wang'-"

1. School of Life and Health Sciences,Hubei University of Technology,Wuhan 430068,China;2. Institute of
Agricultural Products Processing and Nuclear Agriculture Technology,Hubei Academy of Agricultural

Sciences,Wuhan 430064,China

Abstract: To address the browning issue of crayfish during the sterilization process, this study took
crayfish hepatopancreas as the research object. Based on the contents of reducing sugars and 17
kinds of amino acids in crayfish hepatopancreas, an amino acid-reducing sugar Maillard reaction
system was constructed, and the combination with the most significant browning was screened out.
On this basis, the effect of the oil-Maillard reaction system on the products of each stage of the

Maillard reaction during thermal sterilization was studied.The results showed that the lysine-ribose
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combination had the strongest reactivity and the highest browning degree, reaching 3.885. During
thermal sterilization, especially when the temperature increased from 100°C to 121°C, the Maillard
reaction occurred violently, and the color of the solution deepened significantly. Among them, the
L* brightness value of the lysine-ribose combination dropped sharply from 97.63 to 41.83. In
addition, the addition of oil intensified the Maillard reaction and promoted the generation of more
intermediate products such as a-dicarbonyl compounds (a-DCs) and 5-Hydroxymethylfurfural (5-
HMF), which in turn led to an increase in end products including advanced glycation end products
(AGEs) and melanoidins. This indicates that the involvement of lipid oxidation in the Maillard
reaction process is also an important factor causing the browning of hepatopancreas.This study
provides a theoretical basis for improving the browning phenomenon of ready-to-eat crayfish and

enhancing the product quality and market competitiveness.

Keywords: Maillard reaction, browning, amino acid-reducing sugar system

HWAEE: i, B, 312415976@qq.com; F+F, %, qiaoyud12@sina.com.
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Mechanism of Off-Flavor Formation in Thermally Sterilized
Procambarus clarkii: Insights from Molecular Sensory Science,
Flavoromics, and Multivariate Statistical Analysis

Yiting Lu"2, Yu Qiao!,Lingyun Wei?
1. Institute of Agricultural Products Processing and Nuclear Agricultural Technology, Hubei Academy of
Agricultural Sciences,Wuhan 430064, China; 2. College of Environmental Ecology and Bioengineering, Wuhan

University of Engineering, Wuhan 430205, China.

Abstract :[Objective] Thermal sterilization of Procambarus clarkii generates off-odors that impair its
sensory quality. This study aims to identify key off-odor compounds and elucidate the pathways
underlying odor intensification during thermal oxidation; [Methods]Using flavoromics and sensomics,
key volatile off-odor compounds were qualitatively and quantitatively analyzed; [Results]Based on
odor activity values (OAV), 20, 21, and 22 characteristic compounds were identified in samples
sterilized at 100°C, 115°C, and 121°C, respectively, primarily exhibiting fatty, overcooked, fishy,
and grassy odors. Odor recombination and omission models were constructed for these
compounds—including 8 aldehydes, 9 alcohols, 2 ketones, and 4 heterocyclics. The 121°C
treatment produced stronger off-odors while retaining some odor characteristics from the other two
groups; [Conclusion]Key off-odor compounds were heptanal, (Z)-4-heptenal, 2-octanone, 2-

pentylfuran, 1-penten-3-ol, 1-pentanol, 1-hexanol, and isoamyl alcohol.

Key words: Crayfish; Thermal sterilization; Off-flavor
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Enhancement of Apostichopus japonicus peptide flavor through
bacterial and enzyme co-fermentation (BECF) and the identification
of novel antioxidant peptides in the fermented product
WANG Gongming!, JJAO Chunna!, JING Yuexin', ZHAO Yunping', CHEN Jiangiang!, LI

Yue?, ZHANG Jian'"

1.Shandong Marine Resource and Environment Research Institute, Yantai Key Laboratory of Quality and
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Safety Control and Deep Processing of Marine Food, Yantai 264006, China; 2. College of Food, Shanghai Ocean

University, Shanghai 201306, China

Abstract: In this study, we optimized the BECF process parameters by single-factor experiments and
response surface methodology (RSM). Additionally, various analytical techniques were employed
to determine the volatile flavor compounds, amino acid composition, and peptide sequences of the
fermented product. The antioxidant activities of 10 peptides were evaluated via free radical
scavenging assays. The results indicated that the optimal BECF conditions for Apostichopus
Jjaponicus body wall (AJBW) were as follows: 2.3% bacterial inoculum, fermentation for 31 h at
30°C, 463 U/g enzyme dosage, and enzymatic hydrolysis at 50°C for 4 h. Gas chromatography-ion
mobility spectrometry analysis revealed a significant reduction in aldehydes, which impart a
pungent odor, in the co-fermented product as compared to the control. While the content of alcohols,
ketones, and esters, which contribute to aromatic flavors, was significantly increased. The content
of essential amino acids in AJM, as analyzed through an automatic amino acid analyzer, was slightly
higher compared to that in AJBW. Liquid chromatography-tandem mass spectrometry identified a
total of 808 sea cucumber peptide fragments with high confidence. DPPH, ABTS, and hydroxyl
radical scavenging assays revealed that peptides LFW and LFPW exhibited the strongest antioxidant
activities. Molecular docking studies showed significant hydrogen-bonding interactions. In

conclusion, BECF is an effective strategy for enhancing the flavor of 4. japonicus peptide.

Key words: Apostichopus japonicus; Fermentation; Enzymolysis; Process optimization; Gas chromatography-ion

migration spectros; Antioxidant peptide
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Research on Formula Optimization and Water Retention Effect
of Composite Phosphorus-Free Water Retention Agent for Frozen
Sebastes schlegelii Fillets

JIAO Chunna', FAN Wei?, JING Yuexin', WANG Gongming', HONG Hui?, WANG
Tengteng!, LIU Fang'!, ZHAO Yunping', ZHANG Jian'*

(1.Shandong Marine Resource and Environment Research Institute, Yantai Key Laboratory of Quality and
Safety Control and Deep Processing of Marine Food, Yantai 264006, China;
2.College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083,
China; )
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Abstract: Objective: This study aims to develop a green and efficient formula for a composite
phosphorus-free water retention agent to enhance the water-holding capacity of frozen Sebastes
schlegelii fillets. Methods: The optimal ratio was derived from the optimization method of
orthogonal experiments based on one-way experiments, using the soaking weight gain rate, thawing
loss rate, and cooking loss rate as evaluation indices of water retention. This approach allowed for
the determination of the optimal compound phosphorus-free water retaining agent formula. The
water retention effect, texture characteristics, microstructure, and sensory quality of the fish fillets
treated with the optimal compound non-phosphorus water retaining agent formula were analyzed.
Results: The results indicated that the optimal combination of the formula consisted of 2.5% sodium
bicarbonate, 2.0% sodium citrate, and 1.5% alginate. Following treatment with this compound non-
phosphate water retention agent, the soaking weight gain rate of Sebastes schlegelii fillets increased
to 19.33%, while the thawing loss rate and cooking loss rate decreased to 1.28% and 14.05%,
respectively. These results were comparable to those of fillets treated with the compound phosphate
water retention agent in terms of texture and structure. Microstructural analysis revealed that this
formula helped maintain the integrity of the muscle fibers in the fillets, reducing the destruction of
muscle fibers after thawing, while also effectively improving sensory quality and mitigating the
negative sensory impacts associated with phosphate treatment. The composite phosphorus-free
water retention agent formula developed in this study has demonstrated its feasibility as a
replacement for traditional phosphates. This achievement provides a theoretical basis for the
industrial application expansion of phosphorus-free water retention technology in the processing of

Sebastes schlegelii products.

Key words: Sebastes schlegelii; frozen fish fillets; phosphorus-free water retention agent; water retention; texture;

microstructure
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Alkaline Amino Acids for Salt Reduction in Surimi: A Review

Tong Shi', Guxia Wang', Ruichang Gao!>*#*

1 School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China
2 Bio-resources Key Laboratory of Shaanxi Province, School of Biological Science and Engineering, Shaanxi
University of Technology, Hanzhong 723001, China
3 Quanzhou Marine Biotechnology Industry Research Institute, Quanzhou 362700, China
4 Key Laboratory of Agricultural Products Cold Chain Logistics, Ministry of Agriculture and Rural Affairs,
Institute of Agro-Products Processing and Nuclear agricultural Technology, Hubei Academy of Agricultural

Sciences, Wuhan 430064, China

Abstract: Surimi products are popular due to their high protein and low fat content. However,
traditional processing methods rely on high concentrations of salt (2%-3%) to maintain texture and
stability, contributing to excessive sodium intake. As global health trends advance, developing green
and low-salt technologies while maintaining product quality has become a research focus. Alkaline
amino acids regulate protein conformation and intermolecular interactions through charge shielding,
hydrogen bond topology, metal chelation and hydration, so as to compensate for the defects of
solubility, gelity and emulsification stability in low salt system. This article systematically reviews
the mechanisms and applications of alkaline amino acids in reducing salt and maintaining quality
in surimi. Research indicates that alkaline amino acids regulate the conformational changes of
myofibrillar proteins through electrostatic shielding, hydrogen bond topology construction, and
metal chelation, significantly improving gel strength, water retention, and emulsion stability in low-
salt systems, with results comparable to those in high-salt systems. Future research should optimize
addition strategies using computational simulations technologies and establish a multi-dimensional
evaluation system to promote industrial application. This review provides a theoretical basis for the
green processing and functional enhancement of surimi products, with significant academic and

industrial value.

Key words: alkaline amino acids; surimi products; salt reduction; quality preservation; myofibrillar protein
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Plasma activated water (PAW) - gelatin coatings: moderate
oxidation of gelatin and controlled release of PAW for preservation of
snakehead (Channa argus) fillets

Ruichang Gao'?3#, Xiaoli Zhang', Tong Shi'*
1 School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, China
2 Bio-resources Key Laboratory of Shaanxi Province, School of Biological Science and Engineering, Shaanxi
University of Technology, Hanzhong 723001, China
3 Quanzhou Marine Biotechnology Industry Research Institute, Quanzhou 362700, China
4 Key Laboratory of Agricultural Products Cold Chain Logistics, Ministry of Agriculture and Rural Affairs,
Institute of Agro-Products Processing and Nuclear agricultural Technology, Hubei Academy of Agricultural

Sciences, Wuhan 430064, China

Abstract: Plasma-activated water (PAW) was utilized to dissolve gelatin for the preparation of
antibacterial coatings aimed to preserve snakeheads (Channa argus) fillets at 4 °C. PAW
significantly enhanced the transparency and viscosity of the gelatin solutions. Specifically, PAW
treated for 10 min (PAW10) induced the densest network structure of gelatins with decreased a-
helix and increased B-sheet. The antibacterial activity against Escherichia coli and Pseudomonas
aeruginosa was enhanced dependently on the preparation time of PAW (P < 0.05). Furthermore,
PAW-gelatin coatings decelerated the release of H202, which favored to reduce the total viable
count (TVC) and total volatile base nitrogen (TVB-N) during the storage of fillets (P < 0.05) and
extended the shelf life from 6 days to 9 days. Essentially, G-PAW10 reduced the crude protease
activity of fillets from 102.25 nkat/mL to 7.16 nkat/mL (P < 0.05), suggesting the suppression in
protein degradation and autolysis. Consequently, the muscle fibres of FG-PAW 10 remained intact,
smooth and tightly packed, with the shear force increasing from 230.36 g in the control to 839.67 g
and the poriness of tissue structures decreasing from 44.97% to 31.58% (P < 0.05), indicating

effective structural preservation.

Key words: Plasma-activated water; gelatin; H20z; autolysis; tissue structures
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Mechanisms underlying the influence of different processing
methods on the qualitative transformation of fish roe into caviar:
focusing on membrane phospholipids and proteins

Zhang weijia', Zhao Yuanhui!, Xu Xinxing!*

1 College of Food Science and Engineering, Ocean University of China, 266003 Qingdao, China

Abstract: This novel study explored how “roe rubbing” and “salt mixing” qualitatively transform fish
roe into caviar, focusing on membrane phospholipids (PLs) and proteins. Salt mixing increased
phosphatidylcholine (PC) concentration in membrane PLs, while DHA, linolenic acid, and linoleic

acid levels decreased. After roe rubbing and salt mixing, Raman spectra of membrane PLs decreased
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at 1300, 1450, and 1655 cm™!, indicating decreased torsional freedom of motion and C—C telescopic
vibration intensity. The hydrophobic environment formed by salt and interchain repulsion led to
hydrogen bonding network, causing conformational changes in membrane proteins and increases in
a-helix, B-sheet composition. Roe rubbing induced temporary disruption of protein chemical bonds,
while eliminating contaminants mitigated off-flavors and improved the tissue condition. Salt caused
osmotic pressure to release more lipids, which increased membrane thickness and consistent internal
pore size, giving caviar elasticity and fullness. This work enhanced theoretical direction for caviar

processing quality.

Key words: Caviar; Processing; Physical properties; Flavor; Quality transformation
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Integrated untargeted metabolomics and lipidomics to reveal
molecular mechanisms underlying flavor development in hot-air-

dried oysters

Zhihang Zhao!, Jialong Gao'?*#, Mingtang Tan >34 Zhongqin Chen'>*#, Ming Chen'!->34,
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(!College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524088, China; >National
Research and Development Branch Center for Shellfish Processing, Zhanjiang 524088, China; *Guangdong
Provincial Engineering Technology Research Center of Seafood, Zhanjiang 524088, China; “Guangdong

Provincial Key Laboratory of Aquatic Products Processing and Safety, Zhanjiang 524088, China.)

Abstract: During the drying process of oysters, volatile flavor compounds such as aldehydes, ketones,
alcohols, and esters are produced. Previous studies have shown that lipids are important precursors
of these volatile flavor compounds. However, the mechanism of flavor formation in dried oysters
remains unclear. This study aims to investigate the changes and potential relationships between
volatile flavor substances and their precursors during hot-air drying (HAD) of oysters (at 0, 4, 8,
and 12 h). Using GC-MS and UPLC-MS/MS, 68 volatile flavor compounds, 842 lipid components,
and 641 metabolites were identified. The results revealed that the content of volatile flavor
substances increased with drying time, primarily forming in the later stages of drying.
Mechanistically, lipid oxidation-induced fatty aldehydes constitute the main structural components
of volatile flavor compounds in dried oysters. KEGG analysis indicated that the primary metabolic
pathways during oyster drying were amino acid metabolism and biosynthesis. Lipid oxidation
supplies precursor molecules that form the basic flavor framework, such as aldehydes and ketones;
the Maillard reaction constructs heterocyclic backbones, thereby imparting characteristic
heterocyclic aromas; and amino acid metabolism fills in three-dimensional cascades containing
sulfur or nitrogen groups. These processes contribute to the formation of the complex flavor network

in dried oysters.

Key words: Crassostrea hongkongensis; Hot-air drying; Volatile flavor compounds; Lipid oxidation; Lipidomics;

Untargeted metabolomics.
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Temperature-dependent gelation of oyster protein: Structural

insights and network formation mechanisms
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Abstract: This study systematically investigated the effects of different heating temperatures (70—
90 °C) on the gel properties of OP by examining changes in aggregation behavior, conformational
transitions, intermolecular interactions, water distribution, and microstructure. The results
demonstrated that OP aggregation increased continuously with temperature, as evidenced by
increased particle size and turbidity, accompanied by decreased solubility and absolute zeta potential.
Atomic force microscopy revealed that moderate heating promoted orderly linear aggregate
formation. Higher temperatures induced conformational changes, with -sheet content peaking at
80 °C alongside a significant decrease in fluorescence intensity. Furthermore, the macroscopic gel
properties (water holding capacity, gel strength, and textural properties) exhibited temperature-
dependent variations, with the optimum performance observed at 80 °C, while excessive heating led
to gel deterioration. Analysis of intermolecular interactions and microstructure demonstrated that
appropriate heating promoted molecular aggregation by regulating intermolecular interactions,
thereby establishing an ideal three-dimensional network that enhanced gel quality. These findings
provide novel insights into heat-induced OP gelation and guide the development of high-quality

oyster protein-based gel products.

Keywords: Oyster protein; Gel properties; Protein aggregation; Intermolecular interactions; Microstructure
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Underlying the Worsening of Fishy Odor in Grass Carp Fillets during
Storage
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Abstract: Prepared fish products often undergo quality deterioration, such as the intensification of
off-odors, due to lipid enzymatic oxidation during refrigerated storage. However, academic debate
persists regarding key aspects of this enzymatic oxidation, including the reactive substrate form
(free vs. esterified fatty acids), the key rate-limiting enzymes, and their synergistic mechanisms.
Furthermore, the specific enzymatic oxidation pathway responsible for the worsening fishy odor in
prepared grass carp fillets during refrigeration remains unclear. Addressing this, our study identified
hexanal, (Z)-4-heptenal, (E,E)-2,4-decadienal, and 1-octen-3-ol as the key odorants formed in grass
carp fillets during cold storage. Their related lipid precursors were identified as LPC(18:2) and
LPC(20:4), and the key endogenous enzymes involved were lipoxygenase (LOX), phospholipase
A2 (PLA), and hydroperoxide lyase (HPL). Subsequently, a simulated system incorporating the
main lipid substrates and the relevant enzymes (LOX/PLA/HPL) was established. By analyzing the
contribution and reaction rates of each enzyme toward the formation of the key odorants, this study
elucidated the enzymatic oxidation pathway leading to the intensification of the fishy odor in grass
carp fillets during refrigeration. The findings provide a theoretical basis for targeted inhibition of
fishy odor formation in prepared fish fillets during storage and for developing precise deodorization

techniques for prepared fish products.

Keywords: Grass carp; Fishy odor compounds; Lipid substrates; Key endogenous enzymes; Enzymatic oxidation

pathway
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Self-gel and flavor formation mechanisms of silver carp surimi
during natural fermentation based on correlation networks and
metabolic pathways

Chunhui Wang, Shengjun Chen", Yonggiang Zhao, Chunsheng Li*
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Sciences, Guangzhou 510300, China

Abstract: High-quality freshwater fish surimi products are limited by poor gel and flavor. In this
study, the fermentation was used to improve the gel and flavor of silver carp surimi. The richness
and evenness of microbial community decreased significantly during the natural fermentation of
silver carp surimi. The spoilage microorganisms such as Acinetobacter, Moraxella, Streptococcus,
Pseudomonas, and Soonwooa were markedly inhibited, while the LAB mainly Lactococcus and
Lactobacillus rapidly dominated after fermentation for 24 h with the relative abundance of 64.5%
and 26.9%, respectively. The natural fermentation could induce the self-gel formation of silver carp
surimi with the significant increase of gel strength, hardness, and chewiness at 24 h. The whiteness
of surimi increased markedly, while the pH decreased significantly during fermentation. After
detection by SPME-GC-MS and UHPLC-MS/MS, there were a total of 39 core volatile metabolites
(OAV > 1) and 42 non-volatile metabolites (p < 0.05, |log2FC| > 1, and VIP > 1), most of which
were significantly enhanced after fermentation. The time-dimension correlation revealed that the
acidification of Lactococcus and Lactobacillus induced the self-gel without heating. The significant
increase of Lactococcus and Lactobacillus contributed to the improvement of flavor metabolites.
Metabolic pathways suggested that the oxidation of fatty acids, especially oleic acid, linoleic acid,
linolenic acid, arachidonic acid, and DHA played the main role in the formation of volatile flavor
metabolites in the fermented silver carp surimi, followed by the metabolisms of glucose and amino

acids, while the free amino acids and peptides contributed to the taste formation. The LAB including
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Lactococcus and Lactobacillus can be isolated as starters to further improve the flavor and safety of

silver carp surimi in the future.

Key words: Silver carp surimi; Microbial community; Physical property; Volatile metabolites; Non-volatile

metabolites
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A stable delivery system for Meretrix meretrix derived
immunomodulatory peptide: fabrication and characterization of

glycosylated protein nanoparticle

Wu Wanyi!, Wu Zhixuan', Cai Jiamin!, Cao Wenhong'?, Lin Haisheng!?, Gao Jialong'?, Fan
Xiuping'?, Zheng Huina'**, Qin Xiaoming'>3"

(1. College of Food Science and Technology, Guangdong Ocean University, National Research and
Development Branch Center for Shellfish Processing (Zhanjiang), Guangdong Provincial Key Laboratory of
Aquatic Products Processing and Safety, Guangdong Zhanjiang 524088; 2. Shenzhen Institute of Guangdong Ocean
University, Guangdong Shenzhen 5181202; 3. Southern Marine Science and Engineering Guangdong Laboratory

(Zhanjiang), Guangdong Zhanjiang 524000)

Abstract :[Objective] To improve the oral bioavailability of Meretrix meretrix immunomodulatory
peptide (QLNWD), this study aimed to develop glycoprotein nanoparticles (GBA NPs) based on a
bovine serum albumin-dextran conjugate (BSA-DX) to enhance its potential for application in
functional foods and pharmaceuticals; [Methods] Two encapsulation strategies were designed: pre-
loading the peptide into nanoparticles prior to BSA-DX thermal self-assembly, or post-loading after
self-assembly. Through comprehensive physical and chemical characterization, colloidal stability
assessments, and macrophage uptake experiments, this study systematically examined the influence
of loading timing on peptide behavior during the self-assembly process of the nanosystem; [Results]
Stable GBA NPs with a size of 110.84 nm were successfully prepared. After encapsulation of
QLNWD, the particle size of both nanoparticle formulations decreased (pre-loading NPs: 105.51
nm; post-loading NPs: 94.27 nm). The pre-loading NPs exhibited higher encapsulation efficiency
(87.74%), whereas the post-loading NPs demonstrated stronger co-localization with QLNWD (R =
0.95). Both formulations significantly enhanced the bioaccessibility of QLNWD (pre-loading:
47.5%; post-loading: 42.7%) and effectively promoted macrophage uptake; [Conclusion] GBA NPs,
particularly the pre-loading formulation, demonstrate distinct advantages as nano-delivery systems

for marine peptides.

Key words: Marine immunomodulatory peptide; Meretrix meretrix; Maillard reaction; glycosylated protein

nanoparticle; stabilization
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WE: QA NN Procambarus clarkii) &S 2R, 4ARDL VIREFETON BA
FHERNIAEREIRE, S AR FRERMEEEIRE, RSB R, ORI, /NIRRT e,
R BB NN IS, BRI /NI AR, HRTHIBIE A e A,
i~ R IR A ARSI . RN 2, ARG ORI N DT, AR
D INIEREAREGIERL, A RSME P2} (Tea polyphenols, TP) X/ INIRHNIR. WREEPICEN A =]
FERMITRIT A, HPUARZR NN U, AU sea) SR R, 2
PSRRI R A, EERRLRhacae, OB E v NN 2 AP I
KR e S,

JiE 1L STNERREE TP A NSk, aNERIRIEIEF. DANRRREE T RSAME 2

(TP0.1%. TP0.5%. TP1.0%) BN, DITCHKIZHUEHEAHEAL (CK), BESIIMETRITN 6 d.
TR R BRI 2. NI TP ARFEN NI NN AT L T
TR AT, WFABEET JIRAIAEK, CK AU R MR (Total volatile basic nitrogen,
TVBN), E&i% (Total viable count, TVC). Firtf QELEV24#(H (Thiobarbituric acid, TBA). pH. EFFEHEE
PR 3. ST ANERAKEE TP A N NIRRT, LIBIRS, Biks, TCA-VARAR, 205
FAR T bR Ak (Sodium dodecyl sulfate polyacrylamide gel electrophoresis, SDS-
PAGE) FILEMVE. MRl PO, AURMMESH R MO, AR RN,

G5B 1 /NN, SRR AR EREAETE FaE I TR . EIE ], TP1OYeZHER R4
THEA, BPEEAR, (RN TPLO%A K., SNEPEENAYN F5Eibayn Biipris
BT D, TR TR, WA 6d INMERTEIRK, SNEPHERM MBI SR
B, Hri TPLO%AS CK ZHPFRRIz. i T BRI AR RS- PTEA . (Headspace solid phase
microextraction-gas chromatography-mass spectroscopy, HS-SPME-GC-MS) FiARGHTARIN, SIS
Hodi, 5CKAMEL, TPLO%HRES, FERIERMYITUARE . STy T, 17
H3-E (EE)24- T JRAIEE)-2,4- 258 ik, WP R ITO N T S9ANE E)-2.4-28 )i TP1.0%
ISk, NIRRT HIRIAS] 71.18% 1 5643%, Misdciagm el 2. FEE s
IHEIRRER:, CK AWM NN R A (Total volatile basic nitrogen, TVB-N). 744k (Total viable
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count, TVC)., Fiif RELELZARR{E (Thiobarbituricacid, TBA) W&, pH SBISE NG FFHIGERA, S LA
R IS, 210 a* . B bR RN, 5 CK 4HAHEL, NRRREE TP AR REA RGN
HTVB-N. TVC. TBA [{BlN, %E2% pH Sl FHIpEd: ANARREE TP ALFEH LHICT CK 40, a*mrf CK
H, o RENER: IR REPIRERE, MBI, IR IR A E R
S, Horb TPLOYARAR TS (P<0.05). S5GIERMITRIEUR T, TP F 2@ HHIETvK
fift PRI, SRR IR AT A E . F T i, IEsBEEss 6 d I,
TPLOYH S CK ZHAAER AR, 3. BEETESENTRITAEKS, AR CK B EPB I SR RS, He
TRVRSIREEIN, 5 CK ZHARLL, TP ALFEREI AL, TCA-AAIR, ZHIRASA. IR UA. BRI F&k
BHE. XURETIEIN, AR, HEEERE I ARG, Horh TPLOYAEHREE (P<
005), WIHEEES 6 d i, il SDS-PAGE &R TP1LOY N ERER SR EAT LI e AR, WEREA
HEERATRGR: T CK AN BEREERE IR s s s TPLOY BRI AL 4
ML CK 46, SRR I et sy

458 1. TP ACEMTREHIK TRk, SNRAFPRESRYIT, HAaCa Gy, J3dikieay. BtV isaenss
Vit iasman AR BRI, HAPE TPLOYA I, TR 6 d INARERA A MO D5 AL
s Bk VR CK AN AR AT AR 54 s 66 i, UEACERERER, BRIt
HIX SRR N (P<0.05), [RINSSEH ORGSR EEE) 2458 RN 2T,
TN RHIE AR 2. TP1LOYABEI SR I T E S d AR S ORI M
PSRBT E, TP fEAE RSSO — AR B, (B2 R
3. TP RERZHIHIER RN U EE B, AR ).

SR IVET R R R AR
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BB NRFTWEHEMCR R REE, RALGEFRIE i T4 B,

BAEN T TR 2 Bl SRt BEAT SRR I, 74 BB i hn ek R vh 5 3245 Bk
WA, iz EENF AR (high-throughput sequencing, HTS) #I#fr BIA e i i ik £ b i
HERAALIE DL, B WIOCTS R TR AR s . S5 R0 TR G 2R ZE ) i 2 D R TR Ve 2 R
for by TOUAL TR € THIRI AR R H1E 2 oA BE PR 5 B TR s AR S RN, 000 e R THT SRR E N
FEAAAETE T AR i A TR 5 B I AR I e, (B A0 FERE R BRI Bt
R BT, FRORFERIRIN A3 TR AAE 5 YAl e miBE NP R, BERER
(Streptococcus) < [T 17 J& ( Enterobacter) - Jiy K 1#1 J& (Enterococcus ) « FLER I J& (Lactobacillus )
MAZNH B JE (Acinetobacter) T1 7N TARE: FERHAVREH S W &8 m, WA AUR
KFFHJE (Delfiia) « BEIRF)E . WHATHIE. IR . VARSI & A A AR
JECE N TG, B WA R RS IR - RS BT S AUR KRR R . BERRTE &
MG ESE . FERE SR B TH BRI R B (Peptostreptococcus) « ¥Rk w &S, +
B RN R BEAMR TR gl nssim T A2 0 DA, (REAEEROR, FRA I
[ IR T, AN RS R E R 8], PRISWIE S E, 1855 TR R,

DALR B R 6 16 i 77 i 1 22 A 0 o B 78 W BB MG F S AR DR B o T R B e A P 4 iR R S
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NESWRIHIE R SR

MR %, Tiask, EEE, Rt

W HEPE RS2 5 25 2 22 e T L A8 ™ b A R SG T DR B ORI B L SR =, W1,

316022

WE: REANApH ST SPI 55¢8R0E (CS). HERME (GL) Il (SA) HWHENHREIRS.
TEFEIRAHSIT, NEEAT-EREEY (PPCs) HIHHTA. EATVARE NREmRUKIE (HO) 2k
MEANF] pH 461 MR- AV AN ERSIRE. CS/SA 5 SPI 454, fd SPT AR i phmiinam
RSN, T GL 5 SPI 454, FUAAERI Ho L5 SPLACEHILL, FEAFESEE MR, HVBHnIfiES
RS, TR FoRR G HEHANRE, e S E RO d e BT ER, 1
AR RN T AR N LR AR, i e R T R R L et 7T
TR, AP A R A T B ARHE.

X EETREHISIA, pHIAT ARUMHIIE, s Foitt
G WA R PR R L S 3 BT 4 (JX6311131623)

BoEERE BERE (1999—) L, Wit, $HRETm. gMmL5%4, E-mail
chenjiaying@zjou.edu.cn. *IHWEH T F8 (1993—) 5, 14, #Hm, #H5Jim: &
i VR K S5FIH, E-mail: chengm@zjou.edu.cn.
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Enhancing bighead carp cutting: Chilled storage insights and machine
vision-based segmentation algorithm development
Qing Li', Xinyi Wen!, Shijie Liang!, Xiaoyue Sun', Huawei Ma?, Yihan Zhang!, Yuqing Tan',
Hui Hong', Yongkang Luo'1 Beijing Laboratory for Food Quality and Safety, College of Food Science and
Nutritional Engineering, China Agricultural University, Beijing, 100083, China
2 ASEAN Key Laboratory of Comprehensive Exploitation and Utilization of Aquatic Germplasm Resources;

Guangxi Academy of Fishery Sciences, Nanning 530021, China

Abstract: [Objective] To enhance market demand and fish utilization, cutting processing is essential
for fish. [Methods] Bighead carp were divided into four primary cuts: head, dorsal, belly, and tail,
collectively accounting for 77.03% of the fish's total weight. These cuts were refrigerated at 4°C for
10 days, during which the muscle from each cut was analyzed. In addition, a machine vision-based
algorithm using color threshold and morphological parameters was developed to segment the image
background and divide the bighead carp region for cutting. [Results] Pseudomonas fragi proliferated
most rapidly and was most abundant in eye muscle (EM), while Aeromonas sobria showed similar
growth patterns in tail muscle (TM). EM exhibited the highest rate of fat oxidation, and TM
experienced the most rapid protein degradation. [Conclusion] Each cut of bighead carp exhibited
distinct storage quality characteristics, and the machine vision-based algorithm proved effective for

processing bighead carp.

Key words: Bighead carp cutting; Chilled storage; Quality evaluation; Algorithm development; Machine vision

FEIIH: ZMAAR T EFE SRR (2022YFD2100901) . [H 5 B AR Rl 2 5L 4
(31972007, 32172133). HEANEFZEF AT L IE 4 (CARS-45) A E &K 2115
AT R ERIF % B
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WIREE A DUKE. B Wit 22, R ARE
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S D RERFIE IR FE 7K 77 B e ROR] FH AR BRI AT 86 7K it I (R A 5 o 4 i R
PN E E (O R S DIREVEAT & K™ i T @I =400 e AE AR T B AR B 55 5 77 it F
BRI LR ARSI k. HiE: 010-62737385; E-mail:luoyongkang@cau.edu.cn
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WE: GIAAHRDRERE FARPRESEL (115°C/60 min, 121°C/15 min) 5 PRGNS a1 AT

T EN RO ESE (Lx, a*. b, SFHUEEE (Shydroxymethylfirfiral, 5-HME), Z09%. 16
JEpE, A, F EHCZAR(E (thiobarbituricacid reactive substance, TBARS) At sre, i
TR v [ AN prom, 255G, SREEAELL, 115 °C/60min A1 121 °C/15 min SREEALEES)
BT L5, a* ¥ I WHE (P<005), FHESERAERN YIRS, RUTmIEIE R
JERE. o, RN SR I AR VR TR 121 °C/15 min ALFZHARTEA(L
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AP, AR, oo RSN e R R A oS, IR A DR
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The Effect of High-temperature Sterilization Treatment on the
Browning of Crayfish Hepatopancreas
MEI Shifang!?, Gao Jiabin!?, QU Lijie'", QIAO Yu?®"
(1.School of Agriculture and Forestry Science and Technology, Hebei North University, Zhangjiakou, Hebei
075000,China; 2. Institute of Agricultural Products Processing and Nuclear Agricultural Technology, Hubei

Academy of Agricultural Sciences, Wuhan 430064, China)

Abstract: To explore the effects of different sterilization parameters (115°C/60 min, 121°C/15 min)
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on the Browning of crayfish hepatopancreas under the same sterilization intensity. By measuring
the chromaticity parameters (L*, a*, b*) and 5-hydroxymethylfurfural (5-hydroxymethylfurfural)
of the crayfish hepatopancreas, The effects of high-temperature sterilization treatment on the yellow
of crayfish hepatopancreas were analyzed, including 5-HMF, amino acids, reducing sugars,
peroxide value, thiobarbituric acid reactive substance (TBARS), and the content of pyrrole
substances. The results showed that compared with the control group, the sterilization treatments at
115 °C for 60 min and 121 °C for 15 min significantly reduced the L*, a*, b* and W* values of
crayfish hepatopancreas (P < 0.05), and promoted the accumulation of Maillard reaction products,
indicating that high temperature accelerated the Maillard reaction process. In addition, the increase
in amino acid and reducing sugar content further provides substrates for the Maillard reaction. The
degree of lipid oxidation in the 121 °C/15 min treatment group was significantly (P < 0.05) higher
than that in the 115 °C/60 min and control groups. Treatment at 115 °C/60 min increased the
generation of pyrrole substances, while treatment at 121 °C for 15 minutes decreased it. Correlation
analysis indicates that the color change of crayfish hepatopancreas during the sterilization process
is closely related to the Maillard reaction and lipid oxidation. Meanwhile, there is also a certain
correlation between the Maillard reaction and lipid oxidation. High-temperature sterilization
damages the yellow color of the crayfish hepatopancreas, intensifies the Maillard reaction and lipid
oxidation. Enterprises should reasonably control the parameters during sterilization to control the
Maillard reaction and the degree of lipid oxidation, so as to improve the edible quality of crayfish

products.

Key words: crayfish hepatopancreas; sterilization; Maillard reaction; lipid oxidation
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Functional protein-based emulsions for dysphagia management in
the elderly: stability mechanisms, rheological design, and translational
prospects

Guangyao Zhang', Yang Li!, Renyue Zhang', Guanli Li!, Mingyu Yin!, Xichang Wang'*

1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: As the global population ages, the demand for safe, nutritious, and palatable foods for
elderly individuals with dysphagia has become increasingly critical. Protein-based emulsions have
emerged as a prominent area of research due to their tunable mesoscopic structures and swallowing
adaptability. This review systematically examines the design principles and applications of various
protein-based emulsions in swallowing-friendly foods, assesses the advantages and limitations of
different emulsion preparation techniques, and evaluates the methods used to characterize
swallowing-friendly foods. On this basis, it further identifies key challenges that require urgent
attention, including the difficulty in harmonizing emulsion stability, functionality, and palatability;
the gap between standardization and personalization; the insufficiency of clinical validation, and the
limitation of cultural adaptability. Future research should be guided by the coupling mechanism of
“Interface—Rheology—Swallowing”, highlighting multidisciplinary innovation, advancing the
specialized medical food industry and providing personalized nutritional solutions for elderly

individuals with dysphagia.

Key words: Protein-based emulsions; Dysphagia; Swallowing-friendly foods; Interfacial modulation; Rheological

optimization
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W AWTOEINE TR, FEAETHUI TVBN SAFH R, T T T B A i i
(Eriocheirsinensis) A= IFTEFRITIEAN, SERK], 1EREIAFEIUS TR, (A5 95.83%,
BORES WHEER. FASEFROH KIS B P T 0.18%, FHERI AR T 4.18%, FAARIRUR S Sl
EER. 72 /NS, TVBN 448 mg N/100g HIEN 654 mg N/100g. S58KH, T HMnILIRERaE
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FBINE: Agriculture Research System of Shanghai, China (Grant NO.202504)
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Metabolomics Analysis Reveals Bitter Taste Formation in off-
Season Crab Hepatopancreas Marketed in June of the Lunar
Calendar

Renyue ZHANG', Xichang WANG', Long ZHANG!"

1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: [Objective]: To investigate the cause of the association between the brown coloration and
bitter taste in off-Season crab hepatopancreas marketed in June of the lunar calendar; [Methods]:
Nontargeted and widely targeted metabolomics was performed on hepatopancreas samples with
bitter (brown, BH) and non-bitter (orange, OH) taste before and after thermal processing. Key
differential metabolites, particularly oxylipins, were subjected to targeted quantitative analysis;
[Results]: A total of 115 bitter metabolites were identified, including oxylipins, amino acids, small
peptides, nucleotides, vitamins, and coenzymes. Seven oxylipins were major contributors to the
bitterness of BH. The primary metabolic pathways affecting hepatopancreas bitterness involved the
production of unsaturated fatty acids and a-linolenic acid metabolism. Furthermore, specific
odorants were produced from OH and BH groups during heat treatment, namely ethyl caproate and
methional, respectively; [Conclusion]: This study elucidates the generation of bitter substances in
the hepatopancreas of Eriocheir sinemsis through metabolic pathways and thermal reaction

pathways.
Key words: Off-season crabs; Hepatopancreas; Bitterness; Metabolomics; Oxylipins; Odors
BN : TR B A AR EIH  (No. T2023329)

WWAEE: ke, 5, Wb, mIEER, EEFFRITE: KR BE SR KL
S5ZAFIH, HiE: 13127805520, E-mail: I-zhang@shou.edu.cn.
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XU A AL B, 500 W IR HE 75 A vanil e R A0 L B0 M Y O 52. 7% REX AL RS
() TM 4 FERTIE 90%LA o % REAHEL, 8875 B4 il i R AL B 5 1) T 30 A 9T 1) B 5%
I Cys ML o RIS EEZERC, B -T2 MMMl SEES B
RIMBLKE R ERRAC: KB/, KRS 5] BURIERER 68. 1%. BEEALFLG 1 TM 7E
W AMES: B BGOSR P AR, S 1 h EEABIHEMEY: HERRRS
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AR NEL UGS A i A B2 7R, S R BT bl PR P ot TR 2 o o s 20K B R R e 5 SRR A
KNSR 15 min i, PR RAE—C . BEE KRN EFER, TR REERE, #
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TERFISR R A T IR AR, SERRARR LT, F MRSy 2- I HE-3-PE . 2-
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WfERE T 1-PERE . (EE)-2,4-BR JGIESE 5 Rl (R 2R, A FUAT B - BRI I B i R ffe st
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Flavor Formation Mechanism and Targeted Regulation in Oyster
Fermentation Based on Core Microbiota
Liu Li"*, Zeng Mingyong?, Xia Guanghua'
! College of Food Science and Engineering, Hainan University, Haikou 570228, Hainan;

2 College of Food Science and Engineering, Ocean University of China, Qingdao 266100, Shandong
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Abstract: This study aimed to investigate the microbial profile in naturally fermented oyster paste
and its correlation with flavor formation, thereby exploring functional microbial resources derived
from oysters. The results indicated that the fungi (Kazachstania servazzii and Saccharomyces
cerevisiae) and the bacteria (Lactobacillus plantarum and Lactobacillus pentosus), constituted the
core functional microbiota responsible for key flavor formation. These microorganisms showed
significant positive correlations with various esters, alcohols, aldehydes, and ketones. Directed
fermentation using these four core strains successfully replicated 12 key aroma compounds present
in the natural fermentation system. Specifically, L. plantarum significantly enhanced the contents
of eight key flavor substances, including heptanal and 1-octen-3-ol, while S. cerevisiaec promoted
the accumulation of five compounds, such as 1-heptanol and (E, E)-2,4-heptadienal. Moreover, the
synergistic action of L. plantarum and S. cerevisiae facilitated the formation of characteristic flavors,
including 1-octen-3-ol, (E, Z)-2,6-nonadienal, and heptanal. Mixed-culture fermentation
significantly increased the contents of free amino acids (e.g., aspartic acid, glutamic acid, and lysine)
and flavor nucleotides (e.g., inosine monophosphate and guanosine monophosphate), enhancing the
umami and sweetness of the product. Moreover, core microbiota fermentation demonstrated high
protein digestibility, antioxidant activity, and zinc bio-enrichment capacity. By elucidating the
relationship between microorganisms and flavor compounds. This study verifies the potential of
core microbiota in replicating and optimizing fermentation flavors, providing a theoretical
foundation and practical strategy for targeted flavor regulation and standardized inoculated

fermentation of traditional aquatic fermented products.

Key words: oyster; core microbiota; flavor formation; quality characteristics
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Effects of soybean dietary fiber on gel properties, protein

conformation and volatile compounds of low-salt surimi
Mengyuan Liu', Kegiang Lai*

1. College of Food Science and Technology, Shanghai Ocean University, Shanghai, 201306, China; 2.

Engineering Research Center of Food Thermal-Processing Technology, Shanghai, 201306, China

Abstract: This study investigated the regulatory effects and potential mechanism of different addition
(0.0 %, 0.3 %, 0.6 %, 0.9 %, 1.2 %, w/w) of soybean dietary fiber (SDF) on the gel properties and
fishy volatile compounds of low-salt silver carp surimi (1.25 % NaCl). It was found that adding 0.3 %
and 0.6 % SDF significant improved surimi gel strength (to 348.46 or 373.77 g - cm), enhanced the
hardness, chewiness, and springiness by 2.70 — 10.69 %, improved the water-holding capacity (to
86.49 % or 85.83 %), and reduced the free water content by 30.10 % and 41.75 %, respectively.
Furthermore, SDF addition induced a more ordered secondary structure of protein, as evidenced by
a decline in random coil content and an increase in -sheet structures. Meanwhile, SDF boosted the
surface hydrophobicity of proteins, intensified hydrophobic interactions and disulfide bond (by 1.07
—1.61 times), thereby promoted the unfolding of the protein structure and facilitated the formation
of an integrated and compact gel network. It also found that the overall amount of fishy volatile
compounds in surimi gels with 0.3 % and 0.6 % SDF decreased by 13.80 % and 7.29 %, respectively.
A negative correlation was observed between the 7 detected fishy volatile compounds and gel
strength, water-holding capacity, immobile water, and protein surface hydrophobicity. These results
suggested that 0.3 % and 0.6 % SDF effectively improved the gel properties of surimi and reduced

fishy volatile compounds by enhancing protein structural stability and water-holding capacity.

Key words: Dietary fiber; Gel characteristics; Volatile compounds
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Dietary supplementation with black soldier fly slurry regulates
physiological metabolism to improve ovarian odor quality of adult

Eriocheir sinensis

Fengyi Qiao*?, Renyue Zhang®P, Yuyao Shi®®, Zehui Qiu®®, Xugan Wu *’, Xichang Wang?>,
Long Zhang®®*
a College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China
b Shanghai Engineering Research Center of Aquatic-Product Processing and Preservation, Shanghai 201306,

China

Abstract: [Objectives]: This study aimed to improve the fattening of Eriochier sinensis by the
addition of BSFS to the diet at different concentrations (0%, 6%, 12%, 18%, and 24%) with the goal
of regulating ovarian metabolism and enhancing its odor quality; [Methods]: Sensory evaluation,
intelligent sensory analysis and GC-MS were employed to screen for the optimal addition
concentration. Non-targeted and widely targeted metabolomics were employed to detect
differentially metabolites; [Results]: The results showed that an optimal addition of BSFS (12%)
significantly improved ovarian odor by upregulating seven aroma compounds ((E)-6,10-dimethyl-
5,9-undecaten-2-one, (Z,E)-3,7,11-trimethyl-1,3,6,10-dodecatetraene, 2-n-butylfuran, a-farnesene,
benzeneacetic acid, 3,7-dimethyl-1,6-ctadiene, and citronellol) with rOAV = 1. In addition,
metabolic results showed that differential metabolites such as TG(14:0_16:1 18:2), PE(18:2_18:3),
PC(18:2_18:2), 10’-apo-beta-carotenal, and limonene are key precursor substances related to key
aroma substances. Metabolic pathway analysis showed that 12% BSFS could regulate ovarian lipid
metabolism, amino acid biosynthesis, thiamine metabolism and other metabolic pathways to change
the composition of odor precursor substances, thus enhancing the ovarian odor quality; [Conclusion]:
A 12% level of BSFS serves as the optimal level to regulate ovarian physiological metabolism and
enhance odor quality. The results of this study provided theoretical and practical references for the
development of functional crab feeds and the production of high-quality E. sinensis, and helped to

realize the quality improvement and efficiency of the E. sinensis industry.

Key words: Black soldier fly slurry; Eriocheir sinensis; Metabolomics; Odor; Physiological metabolism.
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Preparation and properties of ACE inhibitory peptide from by-
products of the Eriocheir sinensis

Yi Wu?, Yuyao Shi?, Zehui Qiu?, Xichang Wang?*

a College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: [Objectives]: The aim of this study was to isolate and identify novel angiotensin-
converting enzyme (ACE) inhibitory peptides from the processing by-products of Chinese mitten
crab (Eriocheir sinensis), and to systematically evaluate their in vitro bioactivity, so as to provide a
scientific basis for the high-value utilization of aquatic processing waste; [Methods]: Proteins
extracted from crab by-products were hydrolyzed using pepsin under optimized conditions. The
resulting hydrolysate was subsequently separated by ultrafiltration and further purified via gel
chromatography. The peptide sequences were identified using liquid chromatography tandem mass
spectrometry (LC-MS/MS), and their ACE inhibitory activities were assessed in vitro; [Results]:
The pepsin hydrolysate exhibited significant ACE inhibitory activity. Four novel peptides were
identified with sequences ANMFDRQY, VPIGPPF, DVPSFKDL, and VAGPPGMP. These peptides
demonstrated high ACE inhibitory capabilities in vitro, with low ICso values, indicating strong
potential for blood pressure regulation; [Conclusion]: The results confirm that the by-products of
Chinese mitten crab are a promising source of bioactive peptides with notable antihypertensive
effects. This study not only contributes to the recycling and valorization of seafood processing
wastes but also provides a theoretical foundation for the development of functional foods or natural

ACE inhibitory peptides derived from sustainable aquatic resources.

Key words: Eriocheir sinensis; by-product utilization; ACE inhibitory peptide
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Photocatalytic carbon dots for antibacterial and degradation: from
mechanism to application in food field
Jiang Wangqing', Cui Fangchao!, Wang Dangfeng', Ren Likun', Li Xuepeng', Li Tingting?, Li
Jianrong!*
1. College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning

2. College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning

Abstract: As a new type of nanomaterial, carbon dots (CDs) are widely used in various fields of food
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due to their unique functional properties and excellent biocompatibility. In particular, the study of
photocatalytic CD with excellent photoelectron transfer characteristics in inhibiting food spoilage
bacteria and degrading inevitable harmful substances in food production has been widely reported.
Therefore, it is very important to understand the antibacterial and degradation mechanism of
photocatalytic CD. This paper first introduces the synthesis and classification of photocatalytic CD.
Subsequently, the antibacterial mechanism of photocatalytic CD was introduced from three aspects:
destruction of cell surface, oxidation of protein and damage of genetic material. And according to
different photocatalytic degradation systems, the degradation mechanism was summarized. In
particular, this paper focuses on the practical application of adding photocatalytic CD to food
packaging films and degrading pesticide residues in the food field. Finally, the challenges that
currently limit the systematic application of photocatalytic CD and its composites in the food field
are discussed to help guide the future development of photocatalytic CD in the food industry.

Keywords: photocatalytic; carbon dots; food; antibacterial; degradation
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Structure, sources, functional mechanisms, and applications of
bioactive glycopeptides in food: A comprehensive review
Jiang Wangqing', Wang Dangfeng!, Ren Likun', Li Xuepeng!, Cui Fangchao'", Li Tingting?,
Li Jianrong'
1. College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning

2. College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning

Abstract: Chronic non-communicable diseases (CNCDs) lead to approximately 41 million deaths
annually, representing 74% of global deaths. These diseases can be effectively prevented through a

healthy intake of dietary nutrients, potentially saving over US$ 27 billion in treatment costs annually.
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Bioactive glycopeptides, commonly derived from natural foods, are healthy nutrients characterized
by a covalent structure that overcomes the instability of polysaccharides and peptides,
demonstrating signiffcant potential in the treatment of CNCDs. There are two primary sources of
bioactive glycopeptides: natural food sources, which include animals, plants, and microorganisms;
and green synthesis approaches based on natural products. Bioactive glycopeptides exert
antimicrobial effects by inhibiting peptidoglycan synthesis, enhance intestinal barrier function
through the bait effect, demonstrate direct or indirect anticancer and immunomodulatory activities,
hold potential to improve metabolic syndrome (MS) and treat neurodegenerative diseases (ND).
With the advancement of bioactive glycopeptides, they hold the potential to spark a signiffcant

revolution in the food and health industry.

Keywords: CNCDs; glycopeptides; dietary nutrients; covalent structure; bioactivity; food health
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Comparative Analysis of Fatty Acid Profiles and Volatile
Components in Branchiostegus Sanae by Four Proteases under

Atmospheric and Negative Pressure Conditions
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Wang Yizhen, Yin Xiaoxuan,Pan Zhengtao, Zhang Shanglin, Ge Yingliang *

School of Food Science and Engineering, Hainan Tropical Ocean University, Sanya, 572022, Hainan

Abstract: To comparatively analyze the fatty acid profiles and volatile components of horsehead fish
hydrolyzed by different proteases under atmospheric and vacuum pressure conditions, this study
employed vacuum pressure (-30 MPa) and atmospheric pressure conditions. Neutral protease (NP),
alkaline protease (AP), Pepsin (PEP0), and Papain (PAP) to hydrolyze horsehead fish. Gas
chromatography-mass spectrometry (GC-MS) was employed to compare the fatty acid profiles of
the products, while gas chromatography-ion mobility spectrometry (GC-IMS) was used to compare
their volatile components. Results indicated that the negative pressure group exhibited significantly
higher fatty acid diversity in protease-hydrolyzed products compared to the atmospheric pressure
group (P<0.05), with the order being NP~ AP>PAP>PEP. Under negative pressure, NP products
contained 20 unsaturated fatty acids (e.g., transoleic acid, palmitoleic acid), AP contained 17 types
(e.g., linoleic acid, EPA, DHA, erucic acid); under normal pressure, NP contained 18 unsaturated
fatty acids (e.g., trans-oleic acid, EPA methyl ester), while AP contained only 2 types (8-
octadecenoic acid, oleic acid). The same protease released significantly more types and quantities
of fatty acids under negative pressure than under normal pressure, indicating that negative pressure
promotes deeper exposure of substrate lipids and enzymatic hydrolysis. GC-IMS analysis revealed
that the volatile gas composition of AP enzymatic products under vacuum pressure was more
complex. Therefore, enzymatic hydrolysis of horsehead fish using AP under vacuum pressure
yielded the optimal variety and content of unsaturated fatty acids. This study establishes a theoretical

foundation for the efficient extraction of fatty acids from horsehead fish in fish feed.

Key words:Enzymatic hydrolysis; Horsehead Fish; Fatty Acid profile; Atmospheric Pressure; Vacuum Pressure
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Comparison of Eugenol and Dihydromyricetin Nanofibers:

Electrospinning and Maillard Reaction Effects

Songgi Liu!, Yaqin Hu! "
1. Department of Food Science, Faculty of Food Science and Technology, Hainan Tropical Ocean University,

572022, Sanya, Hainan, China

Abstract: To develop phenolic-loaded protein nanofibers for active food packaging by overcoming
poor solubility and short half-life of eugenol and dihydromyricetin (DHM). Nanofibers loaded
with dihydromyricetin or eugenol were fabricated through air-assisted electrospinning, followed
by crosslinking of high-concentration dihydromyricetin nanofibers through the Maillard reaction
under mild conditions (60°C, 50% relative humidity). Scanning electron microscopy (SEM)
revealed that both eugenol and dihydromyricetin loaded nanofibers exhibited similar morphology
and diameter distribution, with the Maillard reaction having minimal influence on their structural
integrity. Fourier transform infrared (FTIR) spectroscopy confirmed the interaction between
eugenol or dihydromyricetin and proteins through hydrogen bonding. X-ray diffraction (XRD)
results demonstrated that dihydromyricetin was uniformly distributed within the nanofibers.
Nanofibers loaded with varying concentrations of eugenol or dihydromyricetin showed enhanced
water vapor barrier properties (WVP) compared to the free nanofibers, with the hydrophobic
nature of the phenolic compounds inhibiting water molecule permeation. Notably, a 20%
improvement in water vapor barrier was observed after the Maillard reaction. Tensile tests
indicated that nanofibers loaded with 0.5% eugenol or 1.0% dihydromyricetin exhibited higher
elastic moduli and lower elongation at break. In particular, 20% dihydromyricetin loaded
nanofibers displayed a significantly higher elastic modulus (approximately 90 MPa) post Maillard
reaction. Both eugenol and dihydromyricetin loaded nanofibers demonstrated comparable
antioxidant activity in terms of ferric and copper reducing ability. Furthermore, both eugenol and
dihydromyricetin loaded gelatin/zein nanofibers exhibited effective antimicrobial activity. Overall,
dihydromyricetin loaded gelatin/zein nanofibers demonstrated comparable physical and functional
properties to eugenol loaded nanofibers, with the added benefit of achieving higher loading
concentrations. These findings suggest that dihydromyricetin loaded nanofibers hold great

promise for active food packaging applications.
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J AL G M M 4.7520.38%F2THE 24.67+1.31%) « AHFFNIIFEMERRISRIRE 2 fhidi% &
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E-mail: yishumin@163.com.

Psyllium Husk Powder improves the gel properties of Unwashed
Mackerel Surimi myofibrillar protein and its application in gel

product
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Qiming Zang !, Jing Yang', Shumin Yi'*, Jianrong Li', Xuepeng Li!, Hongbo Mi'
1. College of Food Science and Technology, Bohai University; National & Local Joint Engineering Research
Center of Storage, Processing and Safety Control Technology for Fresh Agricultural and Aquatic Products;

National R & D Branch Center of Surimi and Surimi Products Processing, Jinzhou, Liaoning, China.

Abstract:Interactions between proteins and soluble dietary fibers play a crucial role in the
development and quality optimization of surimi products. In this study, myofibrillar protein was
extracted from unwashed surimi, and the effects of psyllium husk powder (0-12%) on its
molecular interactions, gelation behavior, and microstructure were investigated. The incorporation
of PHP enhanced the hydrophobic interactions and thermal stability of MP, while increasing the
average particle size and turbidity of myofibrils; the particle size reached a maximum of 501.99
nm and the turbidity value reached a maximum of 2.22 at the added amount 6%; meanwhile, the
solubility of MP reached a minimum value of 0.11 compared to the blank group. Spectroscopy and
molecular force analysis showed that a-helix content decreased to 12.69%, while -sheet content
increased to 58.9%; ionic and disulfide bond contents peaked at 0.50 and 9.49. The addition of
PHP improved the water holding capacity and textural characterization of surimi gels, which
showed the highest water holding capacity of 93.0%, hardness of 2420.10 g, and elasticity of 3.93
at the amount of 6%. This study provides new insights into the effects of PHP on myofibrillar

proteins and the effective improvement of MP heat-induced gel properties.

Key words: Psyllium husk powder; Myofibrillar protein; Molecular interaction.
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High-Pressure Homogenized Seaweed Cellulose Nanofibrils-Based
Emulsion Gel: An Innovative Platform for Fucoxanthin

Encapsulation and Stability Improvement

Mingrui Wang ', Ying Tuo ¥, Yixiao Li !, Qianhui Xiao ', Yue Liu !, Long Wu >3, Hui

Zhou 23, Yidi Cai >3, Yuqing Zhang >3 and Xiang Li 1-234*

! College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China;

19741157174@163.com  (M.W.);  ty15842784797@163.com  (Y.T.); 15642206506@163.com  (Y.L.);
18854145778@163.com (Q.X)); ly1791429566@163.com (Y.L.); wulong@dlou.edu.cn (L.W.);
zhouhui@dlou.edu.cn (H.Z.); caiyidi@dlou.edu.cn (Y.C.); zhangyuqing@dlou.edu.cn (Y.Z.)

Dalian Jinshiwan Laboratory, Dalian 116034, China
National R&D Branch Center for Seaweed Processing, Dalian Ocean University, Dalian 116023, China*
* Correspondence: 1x910702@163.com; Tel./Fax: +86-411-84763135

f These authors contributed equally to this work.

Abstract: Poor solubility and bioavailability have limited the application of fucoxanthin and
functional food processing. In order to encapsulate fucoxanthin in delivery systems, cellulose
nanofibril-stabilized emulsion gels (CNFs) derived from industrial brown seaweed residue were
developed to enhance fucoxanthin delivery. Cellulose nanofibrils (CNFs) were isolated using high-
pressure homogenization at 105 MPa through 5, 10, and 15 cycles (denoted as C5, C10, and C15)
and yielding reduced crystallinity down to 52.91 + 2.13% (C15). The minimum particle size of
the present CNFs is approximately 37 nm (C15). Moreover, single-factor and orthogonal
experiments optimized the stability of the present emulsion. A 17.5 mg/mL CNFs 50% oil phase
with coconut oil, 0.5 mg/mL fucoxanthin, and homogenization for 60 s were identified to be the
optimal conditions for such emulsion gel. The present emulsions demonstrated a high storage

o

stability at 4 ° C versus 25 ° C, which maintained minimal phase separation over 8 days. The

release kinetics showed significant dependencies with fucoxanthin release increasing to 9.22 =+
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0.62% at pH 8.0, 9.52 + 0.58% under 1000 mM NaCl, and 8.25 + 0.62% at 100 ° C. In
addition, the CNFs effectively preserved the antioxidant activity of the fucoxanthin under different
pH values, salinities, and temperatures. The results establish seaweed-derived CNFs as effective
stabilizers for fucoxanthin encapsulation, enhancing stability while preserving functionality against
food-processing stresses. To our knowledge, no prior research has been reported on a fucoxanthin
delivery system utilizing an emulsion gel stabilized by cellulose nanofibrils (CNFs). Such emulsions
might provide a sustainable strategy for valorizing seaweed waste and advance functional food
applications of marine bioactives.

Key words: brown seaweed; nanocellulose; fucoxanthin; emulsion; stability

257



2025 K= SN LGSR &R AR E S

R EE ARSI BN T B rnan/taAY
SRR

RPN, Xk, T EkE, A5

WHL LAV RSz fr i B 5 TR, WL BT 310014

WE. AL FULRRAE K™ S S Fhin TR B A, HsE B ERRE T I TR,

X2 i A B . BT, WA A (cold plasma, CP) 7EZK 7 i B PR EF 4TI O
AREWF, (HHRESIEEE K™ SN T A2 b A% BT, BRI il it 5™ AR AR RS,
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Research on the influence and mechanism of cold plasma on mass

transfer in aquatic product processing and product quality

Zhigang Ke, Shulai Liu, Yuting Ding, Xuxia Zhou

College of Food Science and Technology, Zhejiang University of Technology, Hangzhou 310014, Zhejiang
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Abstract: The mass transfer process is crucial for the salting and drying of aquatic products, directly
influencing processing efficiency and product quality. While cold plasma (CP) has been extensively
studied for microbial reduction and preservation of aquatic products, its impact on mass transfer
during processing remains unclear. This study explores CP's effects on moisture and sodium chloride
(NaCl) migration in mussels and fish, assessing its impact on product quality. Results show that CP
treatment, under optimal conditions, enhances moisture diffusion in mussels by increasing the
effective moisture diffusion coefficient to 5.22x10~° m?h, reducing drying time by 38.67%, and
improving rehydration while mitigating lipid oxidation. In fish salting, CP improves NaCl diffusion,
reduces salting time, and promotes moderate oxidation of unsaturated fatty acids, enhancing flavor
compound development. Mechanistic studies reveal that CP-generated charged particles and
reactive species disrupt aquatic product membranes, forming micropores and voids that accelerate
NaCl and moisture migration. This research introduces a novel CP application in aquatic processing,

providing theoretical and empirical support for its benefits.

Key words: Cold plasma; Curing; Drying; Mass transfer
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72.41%, SHHIANEE A0 R 508 37.82%. 48.74%F1 53.04%, XA QT P A0 2 43 5
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Inhibitory effect of lactic acid bacteria-derived quorum quenching

enzyme LpPVA on the dual-species biofilm formed by Hafnia alvei
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and Aeromonas sobria

Yang Wengi', Xu Hengli', Liu Shuilin?, Lv Xinran'", Li Jianrong', Tan Xiqian', Cui Fangchao!
National & Local Joint Engineering Research Center of Storage, Processing and Safety Control
Technology for Fresh Agricultural and Aquatic Products, Food Safety Key Lab of Liaoning Province,
College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning

?Dalian Customs Technology Center, Dalian 11600, Liaoning

Abstract: Hafnia alvei and Aeromonas sobria are common spoilage bacteria in food processing
environments, where they often coexist and form multi-species biofilms, which was closely
associated with quorum sensing (QS). In the study, a dual-species biofilm model of H. alvei and A.
sobria was constructed to investigate the effects of a lactic acid bacteria-derived quorum quenching
enzyme, penicillin V acylase (LpPVA), on single- and dual-species biofilms. The examined aspects
included biofilm formation, metabolic activity, hydrophobicity, extracellular polysaccharide and
protein production, as well as the expression of QS- and biofilm-related genes. The results indicated
that H. alvei and A. sobria communicate via N-acyl homoserine lactones (AHLs) signaling
molecules, promoting the formation of dual-species biofilms. Treatment with LpPVA (0.1 mg/mL)
completely quenched AHLs activity, significantly downregulated the expression of QS-related
genes (hall, halR, luxl, and luxR) and biofilm-related genes (motB, csgD, ahal, and flaA), thereby
inhibiting the synthesis of extracellular polysaccharide and protein, and reducing metabolic activity
and hydrophobicity of the biofilms. The inhibition rates on biofilm biomass were 75.01%, 76.85%,
and 76.14% for H. alvei, A. sobria, and the dual-species biofilm, respectively. The inhibition rates
on EPS were 78.03%, 72.78%, and 72.41%; on extracellular protein were 37.82%, 48.74%, and
53.04%; and on metabolic activity were 50.37%, 51.14%, and 52.51%, respectively. The
hydrophobicity values decreased to 28.96%, 32.52%, and 30.22%, respectively. Scanning electron
microscopy further revealed that the LpPVA-treated dual-species biofilm exhibited a loose structure
with enlarged pores and no significant clustered aggregation. This study provides a theoretical

foundation for developing novel green biocontrol agents targeting multi-species biofilms.

Keywords: Quorum quenching enzymes (QQE); Penicillin V acylase; Dual-species; Biofilm; Inhibition
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Fucoxanthin Stabilized by Pickering Emulsion and Seaweed
Cellulose Nanofibrils Encapsulation with High-Pressure

Homogenization

QianHui Xiao',Ying Tuo!, Mingrui Wang!, Yiwei Yu!, Xingyuan Hu!,Long Wu'->3, Hui Zhou'23

Xiang Li'23%*

(1. College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China
2. Dalian Jinshiwan Laboratory, Dalian 116034, China

3. National R&D Branch Center for Seaweed Processing, Dalian Ocean University, Dalian 116023, China )

Abstract: Poor solubility and bioavailability have limited the application of the fucoxanthin in
drug and functional food processing. In order to encapsulate the fucoxanthin in delivery systems,
in this study, the cellulose was isolated from industrial brown algae residues, and high pressure
homogenized into cellulose nanofibrils (CNFs). Then, the fucoxanthin was encapsulated into the
Pickering emulsion stabilized by the CNFs. The effect of high pressure homogenized on the
characteristic of cellulose and the stability of fucoxanthin emulsion was evaluated. The results
indicated that the diameter of CNFs with 105 MPa homogenized was 87 nm, respectively. The
degree of polymerization and the crystallinity index of CNFs significantly decreased with the
rising homogenization pressure from 0 to 140 MPa. The CNFs with 105 MPa homogenized
showed the high Zeta potential and benefit thermal stability. In addition, the Pickering emulsion
stabilized by CNFs with 1.0 mg/mL fucoxanthin showed the highest freeze-thaw, centrifugal and
stored stability. Furthermore, the Pickering emulsion with 1.0 mg/mL fucoxanthin showed high
stability and antioxidant activity under different pH values, salinity, temperature and UV light

exposure duration. The encapsulation efficiency of fucoxanthin was 51.63+2.43% and

b

44.79+1.58% after 12 days at 4°C and 25°C. In conclusion, the CNFs upon the Pickering emulsion

droplets might prevent the fucoxanthin from degradation with processing and storage factors. This

novel approach using CNFs in Pickering emulsions improves stability and bioavailability, offering

a promising solution for applications in food and marine drugs.

Keywords: Fucoxanthin; Cellulose nanofibrils; Pickering emulsion; Encapsulation; Stability
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LuxS/AI-2 Quorum Sensing System-Mediated Promotes Histamine

Formation by Morganella psychrotolerans
Di Wang*!

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510300,
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Guangdong

Abstract: Morganella psychrotolerans is a psychrotolerant histamine producer and can cause
histamine food poisoning via various seafood sources. Autoinducer-2 (Al-2) is a major quorum-
sensing (QS) signal molecule recognized and produced by a wide variety of bacteria thereby playing
a critical role in regulating the communications and behaviors of various microbes. Our study was
investigated the effect of AI-2 on histamine formation by M. psychrotolerans. The results showed
that the histamine concentration was increased by the addition of (S)-4,5-dihydroxy-2,3-
pentanedione (DPD), the precursor to all AI-2s, in broth culture and in tuna. Based on the integration
analysis of transcriptomics and metabolomics, we identified 298 differential expressed genes and
206 differential metabolites in the DPD-added group compared with the control group. The Kyoto
Encyclopedia of Genes and Genomes pathway analysis revealed that the Glycine, serine and
threonine metabolism, Histidine metabolism, and ATP-binding cassette (ABC) transporter pathway
were significantly co-enriched as shown by the transcriptomics and metabolomics data. Furthermore,
Al-2 mediated the increase of histamine formation in the strain mainly through the activated methyl
cycle (AMC). AI-2 may mediate the regulation of histamine formation in M. psychrotolerans,
involving several regulatory pathways. These results provide new insights into the histamine

formation in aquatic products.

Key words: Quorum Sensing; LuxS/Al-2; Morganella psychrotolerans; Histamine
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Refrigeration—Reheating Induced Fishy Odor in Cooked Chinese

Mitten Crab (Eriocheir sinensis): Formation and Intrinsic Factors

Kang Li'%, Yuyao Shi'?, Jilong Zhao'?, Mingyu Yin'?, Xichang Wang*!-2
1.College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China
2.Shanghai Engineering Research Center of Aquatic-Product Processing and Preservation, Shanghai, 201306,

China

Abstract : This study investigated the changes in odor quality of cooked Chinese mitten crab
(Eriocheir sinensis) during refrigeration and reheating, focusing on volatile flavor compounds and
lipid oxidation as key contributors to fishy odor formation. The results showed that refrigeration
and reheating caused significant odor changes, as fishy odor was detected during refrigeration and
further strengthened after reheating. A total of 52 odor compounds were identified, primarily
aldehydes, alcohols, ketones, and hydrocarbons, with nonanal and 1-octen-3-ol showing significant
increases during refrigeration (p < 0.05). Lipid oxidation indicators such as POV and TBARS
significantly increased (p < 0.05), suggesting that lipid oxidation plays a major role in the fishy odor
formation. The contents of unsaturated and polyunsaturated fatty acids decreased significantly (p <
0.05), particularly C18:2N6C, C20:5, and C22:6. OAV and PLS-DA analyses identified nonanal,
hexanal, and (E)-2-octenal as key differential fishy odor compounds. Correlation analysis further
revealed that the degradation of C18:2N6C was highly negatively correlated with nonanal (p <0.01),
while the oxidative degradation of EPA (C20:5) and DHA (C22:6) was significantly associated with
nonanal, hexanal, and (E)-2-octenal (p < 0.05). This study provides insights into the components,
pathways, and control measures for the fishy odor formation during the refrigeration-reheating

process of cooked E.sinensis.

Key words: E.sinensis; refrigeration-reheating; lipid oxidation; fishy odor
Funded Projects: Agriculture Research System of Shanghai, China (Grant No. 202404).
BIAERH: Xichang Wang(E# &), 5, L, #dZ, BRI & E IR XK T 0T
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Inhibitory Effects of Fe** and an Qyster-Derived Peptide on Xanthine

Oxidase

Ma Yueyun, Chen Yulei, Cao Minjie"

College of Ocean Food and Biological Engineering, Jimei University, Xiamen, 361021, Fujian

Abstract: Xanthine oxidase (XOD) facilitates the conversion of hypoxanthine and xanthine into uric
acid, making it a critical therapeutic target for regulating purine metabolism and treating
hyperuricemia. This study investigated the inhibitory effects of metal ions and oyster-derived
bioactive peptides on XOD activity. XOD, with a molecular weight of approximately 145 kDa, was
purified to homogeneity from pig liver using successive chromatographic techniques. The enzyme
exhibited optimal activity at 40 °C and pH 8.0, with a melting temperature of 59.6 °C. Among metal
ions evaluated, Fe?* demonstrated the most significant inhibitory effect via a static quenching
mechanism, acting as a mixed-type inhibitor. Furthermore, bioactive peptides were prepared from
oysters via hydrolysis with alkaline proteinase, followed by ultrafiltration, chromatographic
purification, and mass spectrometry analysis. The most potent inhibitory peptide, identified as
NDWPIGRG (NG8), demonstrated a half-maximal inhibitory concentration (ICso) of 1.04 = 0.25
mmol/L. The inhibition exhibited by NG8 was determined to be reversible and of mixed-type.
Molecular docking study revealed that the interaction between NG8 and XOD was primarily
mediated by hydrogen bonding and electrostatic interactions, with Asn768, Lys771, and Glu802 on
XOD identified as key interacting residues. This study underscores the potential of pig liver-derived
XOD as a target enzyme for the screening of inhibitory compounds, such as Fe?* and the oyster-
derived inhibitory peptide NG8 (NDWPIGRG), thereby providing a theoretical foundation for the

development of natural functional foods.

Key words: Inhibitory peptide; Oyster; XOD; Molecular docking
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The improvement effect and mechanism of marine derived functional
lipids on kidney disease

Haohao Shi

School of Food Science and Engineering, Hainan University, Haikou, 570228, Hainan

Abstract: The incidence rate of kidney disease is growing rapidly all over the world. At present, the
treatment of chronic kidney disease mainly focuses on drug treatment, nutritional support and

substitution treatment. Functional lipids in marine organisms have received widespread attention in
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the field of disease prevention and treatment due to their unique structure and physiological activity.
The research team recently found that phospholipids rich in DHA/EPA can improve exogenous
drug-induced acute kidney injury by regulating renal lipid metabolism, improving mitochondrial
function and antioxidant defense system, and inhibiting renal cell apoptosis. Acetal phospholipids
rich in EPA can improve hypertensive nephropathy by acting on the renin angiotensin aldosterone
system, inhibiting renal fibrosis factors, and regulating inflammatory signaling pathways in the body.
In the future, the analysis of the mechanism of action of marine functional lipids and their metabolic
transformation in vivo will provide scientific basis for the development of new nutritional

intervention and adjuvant therapy strategies for kidney diseases.

Key words: Phospholipid; DHA/EPA; kidney disease
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Development of a Rapid Enzymatic Quantification Method for

Hyaluronic Acid Based on Gene-Mining of Hyaluronate Lyase

Menghui Sun, Yaoguang Chang*, Changhu Xue

College of Food Science and Engineering, Ocean University of China, Qingdao, 266404, Shandong

Abstract: Hyaluronic acid (HA) is widely used in food, pharmaceutical, and cosmetic industries,
where rapid and reliable quantification is essential for quality control. Traditional assays such as the
carbazole method and chromatography are often limited by matrix interference, high cost, and
complex operation. Here, a gene-mining strategy was applied to the PL16 family of hyaluronate
lyases to identify efficient enzymes for HA quantification. Through a weighted scoring system
evaluating activity, stability, and specificity, Hly16A from Streptomyces koganeiensis was selected
as the optimal enzyme. Hly16A exhibited high specific activity (137.5 U/mg), broad pH tolerance
(3-11), and good thermostability. Based on its catalytic performance, a rapid enzymatic
quantification method was developed, showing high linearity (R?>>0.999) over 40-600 pug/mL and
completing detection within 30 min. The method was free from interference by chondroitin sulfate,
heparin, or alginate and achieved 97-106% recoveries in commercial samples. This work provides
a simple, specific, and low-cost enzyme-based approach for HA quantification and exemplifies a

post-genomic strategy for polysaccharide detection.
Key words: enzymatic quantification; hyaluronic acid; hyaluronate lyase; gene mining

Funding: This work was supported by the National Natural Science Foundation of China
(U22A20542).
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Fusion of near-infrared and Raman spectroscopy with machine
learning strategies: non-destructive rapid assessment of freshness
and TVB-N value prediction in Pacific white shrimp ( Litopenaeus

vannamei)

Zhenxing Tiana,c, Yanyan Wua,b,c*, Ya Weia, Yongqiang Zhaoa, Chuang Pana, Yueqi
Wanga,b,c*

South China Sea Fisheries Research Institute, Guang zhou, 510000, Guangdong;

Abstract: Total volatile base nitrogen (TVB-N) is a key indicator of shrimp freshness. Nevertheless,
traditional detection methods are cumbersome, time-intensive, and destructive. Here, a rapid and
non-destructive method based on near-infrared (NIR) and Raman spectroscopy for the assessment
of TVB-N content in Litopenaeus vannamei was proposed. A prediction model was constructed
based on three machine learning methods, namely convolutional neural networks, extreme learning
machines, and backpropagation, which were combined with low-level data fusion and mid-level
fusion strategy to predict TVB-N content. The calibration coefficient of prediction (R2p) values of
the feature-lever prediction models constructed using Savitzky-Golay (SG) smoothing for NIR and
Raman spectroscopy were 0.846 and 0.784, respectively. Notably, Medium-level data fusion
combined with the extreme learning machines model showed the best prediction results with R2p
and root mean square error of prediction values of 0.986 and 0.677 mg/100 g, respectively, and the
R2 values of the feature-level fusion models optimized with feature selection algorithms, such as
competitive adaptive re-weighted sampling, successive projection algorithm, and genetic algorithm
all exceeded 0.96. These findings verified the complementary advantages of NIR and Raman
spectroscopic data in monitoring the quality and effectiveness in freshness assessment. In particular,
with the assistance of portable spectroscopic instruments, these two spectroscopic techniques
provide an efficient, non-destructive, and real-time technical method for monitoring the freshness

of L. vannamei.

Key words: Litopenaeus vannamei; Total volatile basic nitrogen; Spectral analysis machine learning; Data fusion;

Non-destructive detection
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AMPK-mediated regulation of metabolism and flesh flavor under air

exposure stress in Penaeus vannamei

Yuxin Liu, Weiliang Guan

Department of Food Science, Guangxi University, Nanning 530004, Guangxi
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Abstract: Air exposure stress is the primary stressor during waterless transport of live aquatic
products. We investigated AMPK-regulated energy-metabolic pathways in the flesh during air
exposure and the impacts of related metabolites on shrimp (Penaeus vannamei) flesh flavor. An
elevated AMP/ATP ratio and increased cytosolic Ca?" were observed, indicating the upstream
activation signals of AMPK was aroused. Subsequently, AMPK transcript and phosphorylated
AMPK (p-AMPK) protein in the flesh peaked at 8 h, indicating activation of the LKB1/CaMKK -
AMPK axis and an enhanced glycolytic flux to meet energy demand. In addition, under AMPK
regulation, ATP and proteins in the flesh underwent catabolism, yielding inosine 5’-monophosphate
(IMP) and free amino acids (FAAs) as taste-active compounds. Electronic-tongue analysis revealed
increased umami after exposure, with sweetness peaking at 4 h, bitterness minimized at 4 h, and
overall flavor optimal at 4 h. Collectively, these findings indicate that Penaeus vannamei maintains
energy homeostasis primarily through AMPK-mediated metabolic regulation in the flesh, while

possibly improving overall flesh flavor.

Key words: Penaeus vannamei; waterless transport; AMPK; physiological mechanism; flavor
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A Strategy for High-Efficiency Production of Cultivated Fish Fat via
Small Molecule-Induced Differentiation
Hongwei Zheng -2, Xuan Zhou', Yingxin Wei', Changhu Xue "2
I Ocean University of China, Qingdao, 266003, China

2 Qingdao Institute of Marine Bioresources for Nutrition & Health Innovation, Qingdao, 266041, China
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Abstract: [Objective]: Cultivated fish meat presents a promising approach to meet the growing
demand for high-quality food products while mitigating challenges associated with conventional
aquaculture. Marine fish are rich in polyunsaturated fatty acid-rich lipids, which are essential for
maintaining the nutritional and sensory quality of cultivated fish. This study aims to establish an
efficient adipogenic strategy for marine fish stem cells, thereby enabling high-quality cultivated
muscle production and lipid biosynthesis; [Methods]: A systematic screen of plant-derived small
molecules identified bavachinin and dehydroabietic acid as principal adipogenic inducers. Their
concentrations and exogenous lipid supplementation regimes were optimised. A serum-free culture
system was established, integrating growth factors, antioxidants and carrier proteins to support
adipogenic differentiation of adipose-derived stem cells under both two-dimensional and three-
dimensional microcarrier culture conditions; [Results]: The induction system activated the PPARy
pathway, enhancing lipid synthesis and accumulation. Transcriptomic and metabolomic analyses
confirmed modulation of lipid metabolic pathways and fatty acid profiles. Three-dimensional
culture on low-stiffness (10 kPa) gelatin-based microcarriers significantly increased lipid deposition
and upregulation of adipogenic genes. Using a serum-free induction protocol, we have achieved the
large-scale production of cultivated fish fat; [Conclusion]: We have established a chemically
defined, animal-component-free platform for adipogenic induction, providing a scientific and
technical foundation for scalable production of cultivated fish adipose tissue.

Key words: Adipogenic differentiation; Cellular agriculture; Serum-free induction; Larimichthys crocea; Edible

microcarriers
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Synergistic cryoprotection of L-proline and L-phenylalanine by

gradient control of ice inhibition and osmolyte pressure regulation

Ningning Peng!, Xuan Wang!, Xinyu Shi', Shulai Liu', Yuting Ding!-?, Xuxia Zhou!, Shichen
Zhu'*
! Key Laboratory of Green, Low-carbon and Efficient Development of Marine Fishery Resources, National
R&D Branch Center for Pelagic Aquatic Products Processing (Hangzhou), College of Food Science and
Technology, Zhejiang University of Technology, Hangzhou 310014, Zhejiang, China
2 Food Science Research Institute of Zhangzhou, Zhangzhou 363000, Fujian, China

*Corresponding author

Abstract: The present work explored the synergistic effects and the corresponding mechanisms of L-
proline and L-phenylalanine on frozen fish fillets. The results suggested that the combination of L-
proline and L-phenylalanine (Pro+Phe) exerted synergetic cryoprotective roles on frozen fish fillets,
as evidenced by lower mass loss (19.19%) and higher water holding capacity (71.54%). Besides,
the structural stability of myofibrillar protein against F-T cycles was higher in the Pro+Phe, with
comparable sulfhydryl contents and Ca?*-ATPase activity with the commercial antifreeze. The large
contact area with water molecules and the loose structure of L-phenylalanine accounted for their
outstanding ice recrystallization inhibition (IRI) performance (lowest %MGS, 32.91%) relative to
L-proline. Besides, the osmotic pressure regulation (7.05%) and freezing point depression (140.00%)
of L-proline were largely responsible for preserving tissue integrity. Hence, the synergistic effects
of the IRI activity of L-phenylalanine and osmotic pressure regulation from L-proline contributed

to the improved quality of frozen fish fillets.
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Figure 1 Abstract of the paper
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Mechanisms of Protein Degradation and Non-volatile Taste
Precursor release in the body meat of Eriocheir sinensis Under

Various Thermal Processing Methods

Yuyao Shi'2, Zehui Qiu'?, Yi Wu'!2, Renyue Zhang'2, Mingyu Yin', Long Zhang'?, Xichang

Wang*!2
1, College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

2, Shanghai Engineering Research Center of Aquatic-Product Processing and Preservation, Shanghai, 201306,

China

Abstract: This study investigated the degradation patterns of muscle proteins and the release
characteristics of non-volatile taste precursors in Eriocheir sinensis subjected to various thermal
processing methods. The extraction of total protein, SDS-PAGE, protein solubility, surface
hydrophobicity, intrinsic fluorescence, and DIA-proteomics .were determined. The results
demonstrated that thermal processing significantly promoted the accumulation of non-protein
nitrogen components and induced irreversible protein degradation. Compared with other groups, the
BK group exhibited higher protein solubility (P<0.05) and a remarkable increase in proteins with
molecular weights below 17 kDa. KEGG enrichment analysis revealed significant involvement of
nucleotide metabolism, phenylalanine metabolism, glutathione metabolism, and fatty acid
biosynthesis pathways. Protein degradation induced by thermal processing was mainly associated
with ATP degradation, amino acid metabolism, glycolysis, and lysosomal pathways, with a total of
11 major differential proteins identified. Notably, alanyl aminopeptidase, glutaminase, AMP
dehydrogenase, and succinate dehydrogenase were significantly upregulated following heat
processing, potentially contributing to taste variations. Moreover, nucleoside kinase, AMP
deaminase, L-serine dehydratase, and cytosolic non-specific dipeptidase were found to facilitate the

accumulation of small peptides and enhance umami perception.

Keywords: Eriocheir sinensis; Thermal processing; Protein degradation; DIA-proteomic; Taste

precursors
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The Effects of Tilapia Fillets at Different Center Temperatures on the

In Vitro Digestion Characteristics of the Elderly

Zehui Qiu'?, Yuyao Shi'?, Yi Wu'2, Mingyu Yin'?, Long Zhang'?, Xichang Wang'?*
1. College of Food Science and Technology, Shanghai Ocean University, 201306, Shanghai; 2. Shanghai

Engineering Research Center of Aquatic-Product Processing & Preservation, 201306, Shanghai

Abstract: [Objective] This study investigated the in vitro digestion characteristics of tilapia fillets
steamed to different center temperatures (60, 70, 80, and 90°C) under elderly gastrointestinal
conditions, as well as the influence of both intrinsic (protein physicochemical properties) and
extrinsic (texture characteristics) factors; [Methods] Texture properties and protein physicochemical
characteristics (solubility, turbidity, surface hydrophobicity, aggregation, TCA-soluble peptides, and
SDS-PAGE profiles) of steamed tilapia fillets were determined. The INFOGEST static model was
applied to simulate in vitro digestion under both control and elderly conditions. Protein digestibility
was assessed, while microstructure and infrared spectra were examined before and after digestion;
[Results] Results showed a significant reduction in digestibility with increasing temperature,
reaching the lowest value at 90°C (78.98%). Texture properties peaked at 70°C, while
microstructural and physicochemical analyses indicated protein denaturation, gelation, and re-
aggregation, which collectively impaired digestibility. Correlation analysis revealed that texture
mainly influenced gastric digestion, whereas protein physicochemical properties determined
intestinal digestion; [Conclusion] Overall, center temperature markedly modulates the in vitro
digestive behavior of tilapia fillets in the elderly, highlighting the need to balance texture and protein

properties when developing dietary strategies for this population.

Key words: Tilapia fillet; /n vitro digestion; Elderly model; Texture; Protein physicochemical properties; Center

temperature
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Antioxidant carbon dots: synthesis, activity, mechanism and

application in the food industry

Yan Zihao', Wang Dangfeng', Ren Likun', Jiang Yang?, Zhou Kai*, Li Xuepeng', Cui Fangchao!”,
Li Tingting?, Li Jianrong!
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3. School of Public Health, Dali University, Dali, 671000, Yunnan

4. School of Pharmacy and Life Science, Jiujiang University, Jiujiang, 332000, Jiangxi

Abstract: Antioxidants play an important function in food preservation by inhibiting food spoilage,
preventing nutrient loss and improving food quality. Nanomaterials have recently been widely used
as antioxidants because of their remarkable potential to scavenge free radicals. Of them, owing to
their relatively high biocompatibility and unique physicochemical properties, carbon dots (CDs)
have gamered considerable attention. This paper reviews the recent advances of CDs as a new
antioxidant in food industry. We here first discuss the methods for synthesizing various antioxidant
CDs, followed by the antioxidant activities of different CDs and factors influencing these activities.
Then, the various conjectures on the antioxidant mechanism of CDs are discussed. The review
particularly focuses on applying CDs as antioxidants in the food industry, such as food packaging
materials, food additives etc. Finally, the challenges and prospects for developing more stable and

efficient antioxidant CDs and their large-scale applications are described.

Keywords: Carbon dots; Antioxidants; Free radicals; Antioxidant mechanisms
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Flavor modulation of fish collagen peptides and elucidation of

underlying mechanisms
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Abstract: [Objective]: Fish collagen peptides possess various bioactivities, but their undesirable
flavor limits their broad application in the food industry. To address this critical issue, this study
aims to systematically evaluate the effects of three flavor-modification strategies, namely Maillard
reaction, enzymatic glycosylation, and transpeptidation, on the flavor profile of collagen peptides,
and to elucidate the underlying mechanisms. [Methods]: Tilapia skin collagen was used as the raw
material. Collagen peptides were modified using enzymatic hydrolysis coupled with mild Maillard
reaction, targeted enzymatic glycosylation, and transpeptidation. The physicochemical and
structural characteristics of the modified products were systematically characterized. Subsequently,
the changes in flavor profile, taste attributes, and volatile compounds before and after modification
were analyzed using sensory evaluation, electronic tongue, LC-MS/MS, GC-MS, molecular
docking, and taste receptor cell models.[Results]: Glucosamine-induced mild Maillard reaction
significantly reduced the undesirable odor of collagen peptides and promoted the formation of
aromatic compounds. Sensory evaluation combined with electronic tongue analysis showed that the
bitterness intensity of modified peptides decreased, while the saltiness and umami intensities
significantly increased. Enzymatic glycosylation significantly enhanced the saltiness perception of
collagen glycopeptides. Molecular docking and taste receptor cell models confirmed that collagen
glycopeptides interact with ENaC and TRPV1 receptors. In addition-glutamyl peptides abundant in
aromatic amino acids, formed via transpeptidation, significantly enhanced saltiness and umami
perception by binding to CaSR.[Conclusion]: This study provides a theoretical foundation for the
targeted flavor modulation of collagen peptides and offers novel strategies for salt reduction and

umami enhancement in the food industry.

Key words: Collagen peptides; Maillard reaction; Enzymatic glycosylation; Transpeptidation; Salt reduction
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Preparation of Antioxidant and Antibacterial Carbon Dots with
Hydroxyl-Functionalized for Rainbow Trout Preservation
Yan Zihao!, Wang Dangfeng!, Dong Hao', Ren Likun', Li Xuepeng', Cui Fangchao'", Li
Tingting?, Li Jianrong'

1. College of Food Science and Technology, Bohai University, Jinzhou, 121013, Liaoning

2. College of Life Science, Dalian Minzu University, Dalian, 116600, Liaoning

Abstract: In 2023, Rainbow trout production reached 41,100 tons, which was 4% of the global trout
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production. However, microbial contamination and lipid and protein oxidation cause spoilage in 15%
of the total aquatic products generated. To avoid spoilage, this study developed bifunctional xylitol-
2-hydroxypropyl-pB-cyclodextrin carbon dots (xB-CDs) with super antioxidant and high
antimicrobial abilities. The xp-CDs primarily exert their effects through hydroxyl groups, causing
significant inhibition of DPPH, ABTS, and-OH radicals, with inhibition rates of 96.31%, 96.74%,
and 99.72%, respectively, which in line with the antioxidant capacity of vitamin C. The xB-CDs
demonstrated effective antibacterial activity against various spoilage bacteria by disrupting the
bacterial cell wall and membrane integrity and reducing total protein, AKP, and ATP enzyme levels
by 51.25%, 70.08%, and 57.80%, respectively. Storage experiments unveiled that the xp-CDs
effectively prolonged the shelf life of Rainbow trout fillets by 3days. These results suggested that
the xB-CDs present a novel strategy for preventing bacterial infections, protein oxidation, and lipid

oxidation in food preservation.

Keywords: Carbon dots; Antioxidants; Antibacterial; Protein oxidation; Food preservation
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Glycosylation-Induced Modifications in Cod Skin Peptides: Impacts

on Zinc Chelation and Antimicrobial Activity

Yujie Ban,Lingyu Han*, Tingting Li *

(College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China)

Abstract: This study investigates the effects of glycosylation modifications on the zinc chelation
capacity and Escherichia coli inhibitory activity of cod skin peptides, while elucidating the
structural and property differences between maltose- and maltodextrin-derived glycosylated cod
skin peptide zinc complexes. This study involved the production of products through Maillard
reactions between maltose and maltodextrin with cod skin peptides, which were conducted over a
period of 4 to 7 hours, followed by chelation with zinc ions. The resulting products were
characterized by means of liquid chromatography and Fourier-transform infrared spectroscopy,
while their antimicrobial activity was evaluated through Oxford cup diffusion assays and minimum
inhibitory concentration (MIC) determinations. The results indicate that the maltose system
demonstrated the highest zinc chelation capacity among the glycosylation products formed after 4
hours, achieving a chelation rate of 79.0548 mg/g. This corresponded to an antibacterial zone
diameter of 17.35 + 0.54 mm. The maltodextrin system demonstrated its maximum zinc chelation
capacity at 6 hours for the corresponding glycosylation products, achieving a zinc chelation rate of
78.9467 mg/g. This was accompanied by significantly enhanced antimicrobial activity, as evidenced
by an inhibition zone diameter of 18.87 £ 0.56 mm. In conclusion, both cod skin peptide zinc
chelates exert antimicrobial effects by compromising the cell membranes of Escherichia coli.
Notably, the maltodextrin-based formulation exhibits enhanced antimicrobial activity, thereby
offering a promising foundation for the development of innovative zinc supplements and

antimicrobial agents.

Key words: Zinc ion; Cod skin peptide; Maltose; Maltodextrin; Escherichia coli
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Study on the Characteristics of Maillard Reaction Products from
Cod Skin Peptides Modified with Mannose and Polydextrose and

Their Zinc Chelating Capacity

Jiao Zhiwei, Dong Nuo, Ban Yujie, Ma Kun, Zhao Shuang, Han Lingyu*, Li Tingting*
Key Laboratory of Biotechnology and Resource Utilization of Ministry of Education,College of Life

Sciences, Dalian Minzu University, Dalian 116600,China.

Abstract : The modification of cod skin peptides was investigated through the Maillard reaction using
various sugar sources, followed by chelation with zinc ions, to facilitate the development of novel
zinc supplements. Mannose and polydextrose were individually incubated with cod skin peptides
under controlled conditions of 90 °C and pH 7.4 for varying durations (4-7 h) to generate Maillard
reaction products (MRPs). These MRPs were subsequently subjected to chelation with zinc ions to
yield glycosylated peptide-zinc complexes. The products were characterized using liquid
chromatography, circular dichroism spectroscopy, degree of grafting measurement, chelation rate
analysis, and Fourier transform infrared spectroscopy. Zinc solubility during simulated digestion
was evaluated, along with resistance to dietary inhibitors. It was demonstrated that the grafting
degree of the mannose system was significantly increased from 12.79% at 4 hours to 83.77% at 7
hours, while the polydextrose system exhibited grafting degrees of 58.82% at 4 hours and 82.02%
at 7 hours. Regarding zinc chelation capacity, a zinc content of 397.16 pmol-L™" was achieved by
the mannose system at 4 hours, corresponding to a chelation capacity of 79.43 mg-g™', whereas the
polydextrose system reached 407.47 umol-L™! at 7 hours, corresponding to 80.49 mg-g™'. Both
chelates were demonstrated to possess high solubility in the intestinal environment and exhibit
robust resistance to inhibitory effects from oxalate and phytate. It is indicated that mannose- and
polydextrose-modified cod skin peptide Maillard reaction products possess significant zinc
chelating capacity, providing a theoretical basis for the development of efficient and stable peptide-

zinc chelates as promising novel zinc supplements.
Key words: Cod skin peptide; Maillard reaction; Mannose; Polydextrose; Zinc chelation
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High internal phase Pickering emulsion by Ovalbumin-EGCG:

Application for stabilizing Lutein

Jiaxin Li, Lijuan Zhang", Tingting Li"
College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: This study investigated the effect of different concentrations of epigallocatechin gallate
(EGCG) covalently bound to ovalbumin (OVA) by the alkaline method on the structure and function
of the covalent complex. It also involved the application of OVA-EGCG covalent complex as an
emulsifier of corn oil emulsions and used these emulsions to enhance the protective delivery
capacity of lutein. The results indicate that compared with the other groups, the total phenolic
content and disulfide bond content in the OVA-EGCG 10:1 complex were significantly enhanced,
while the free amino and free sulthydryl content were significantly reduced. Spectral analysis
revealed that EGCG compounded OVA with a changed structure and morphology, resulting in
improved emulsification. Simultaneously, the high internal phase Pickering emulsion (HIPPEs)
stabilized by the OVA-EGCG 10:1 covalent complex exhibited excellent physical stability.
Additionally, the lutein encapsulation efficiency of HIPPEs stabilized by the OVA-EGCG 10:1
covalent complex was up to 94.08%. Simulated gastrointestinal digestion demonstrated that HIPPEs
stabilized by the OVA-EGCG 10:1 covalent complex effectively enhanced the lutein bioavailability
from 22.87% to 46.30%. In summary, the HIPPEs prepared in this study can be used for better

delivery of lutein.
Keywords: High internal phase Pickering emulsion; Ovalbumin; Epigallocatechin gallate; Alkali method; Lutein
Funded Projects: the 14th Five-Year national key research and development plan project.
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Preparation and Performance Study of k-Carrageenan-Modified

Tuna Skin Gelatin Hydrogels

TengFei Li', Zhe Xu'*, Tingting Li"-*
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Tuna skin, a byproduct of tuna processing, is exceptionally rich in gelatin and possesses
inherent gelling properties, making it an excellent raw material for hydrogel preparation. However,
the amino acid composition of fish skin gelatin is low in proline and hydroxyproline, resulting in
limited gel properties for unmodified fish skin gelatin. Furthermore, as a natural polymer hydrogel,
fish skin gelatin hydrogel relies solely on intermolecular forces such as hydrogen bonding,
hydrophobic interactions, or electrostatic forces for cross-linking. Consequently, its cross-linked
structure is weak, exhibiting poor mechanical properties and thermal instability. These limitations
significantly restrict the application of fish skin gelatin hydrogel.In this study,k-carrageenan (KC)
was incorporated into the tuna skin gelatin (TSC) system to enhance the texture, mechanical strength,
microstructure, and rheological properties of tuna skin gelatin gels. Within the tuna skin gelatin
system, hydrophobic interactions and disulfide bonds significantly increased, while hydrogen bonds
and electrostatic interactions decreased. When KC is incorporated into the tuna skin gelatin system,
the gelatin and KC form an interwoven gel network structure through non-covalent intermolecular
interactions, promoting the formation of additional intermolecular hydrogen bonds, increasing the
crosslinking density, and facilitating the electrostatic interaction between the sulfate groups in the
carrageenan and the amino groups in the gelatin. This study provides positive reference value for
advancing the high-value utilization of natural by-products and the development of functional

hydrogels.
Keywords: Tuna skin gelatin;k-carrageenan;Cross-linked structure;Gel properties;Hydrogel
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Effect of Enzymatic Hydrolysates from Sea Cucumber Ovum on Fish

Storage Quality and Antifreeze Activity

Yidi Luo!, Zhe Xu'*, Tingting Li""
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Protein denaturation induced by ice crystal formation is the main contributor to the
deterioration of fish quality during frozen storage. This study aims to extract hydrolysates capable
of inhibiting protein denaturation from sea cucumber ovum using three types of proteases (Pepsin,
trypsin and neutral protease). The enzymatic hydrolysates of sea cucumber ovum protein are capable
of stabilizing protein structures through interactions and preventing protein unfolding and
aggregation caused by various factors. Thus, they are potential protectors against protein
denaturation. This study investigated the effectiveness of various enzymatic hydrolysates of sea
cucumber ovum protein in mitigating the quality deterioration and oxidative reactions of mackerel
under freeze—thaw cycles. Following the freeze—thaw cycles, the SCOPH, SCOTH, SCONPH, and
Con groups displayed reduced Ca?*"-ATPase activity, with values of 1.44, 1.55, 1.71, and 1.20 U/mg
protein, respectively, when compared to the FF group. The results show that an enzymatic
hydrolysates of sea cucumber ovum, identified as SCONPH, efficiently maintained the textural
properties and oxidative and conformational stability of mackerel fillets during frozen storage. In
addition, SCONPH inhibited water migration and microstructural damage to myofibrillar proteins
during the freeze-thaw cycles, thereby maintaining overall fish quality. The results of this study
indicate that SCONPH, a marine-derived bioactive enzymatic hydrolysate of sea cucumber ovum
protein, is a promising candidate for sea cucumber ovum use in marine-based food preservation

technologies.

Key words: Sea cucumber ovum; Freeze-thaw cycles; Myofibrillar protein; Antifreeze; Aquatic product

preservation; Protein denaturation
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Study on Salmon Skin Collagen Peptides-Calcium Interactions and

Effects on Digestive Enzyme Inhibitors

XuGuang Mo!, Zhe Xu'-*, Tingting Li'-*
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Type II diabetes is the most common form of diabetes. However, existing therapeutic drugs
such as metformin and acarbose, while effectively lowering blood glucose, can also cause adverse
reactions, including nausea, diarrhea, abdominal pain, and bloating. Peptide inhibitors, because of
their wide availability, clear mechanisms of action, minimal toxicity and side effects, and the use of
bioactive peptides derived from salmon by-products such as fish skin, are safer and more
environmentally friendly compared to chemically synthesized drugs. Existing studies have shown
that digestive enzymes are calcium-dependent enzymes. Therefore, the present study investigated
the role of salmon fish skin collagen digests based on peptide-calcium interactions interacting with
the calcium binding site of digestive enzymes to inhibit digestive enzyme activity. The research first
extracted salmon skin collagen hydrolysates using simulated digestion and characterized the
chelation products through UV spectroscopy, infrared spectroscopy, and scanning electron
microscopy. Subsequent enzyme kinetics analysis indicated that the sample digested with pepsin for
2 hours followed by trypsin for 3 hours (SCP 2h+T 3h) exhibited the most effective inhibitory effect
on digestive enzymes, producing a reversible mixed-type inhibition on both pepsin and trypsin. This
study utilized enzymatic degradation of fish skin proteins to prepare bioactive peptides with
digestive enzyme inhibitory activity, serving as novel digestive enzyme inhibitors for glycemic

control, and provides a theoretical basis for the high-value utilization of salmon skin.
Key words: Salmon Skin; Calcium-binding; Collagen; Peptide
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Egg white-derived peptide IRW (Ile-Arg-Trp) reduces blood pressure
in spontaneously hypertensive rats via inhibiting lipase and

stabilizing fat metabolism

Jianbo Sun', Zhe Xu'”*, Tingting Li!"
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: The ovotransferrin-derived peptide IRW has been confirmed to lower blood pressure in
spontaneously hypertensive rats by activating angiotensin-converting enzyme 2. Given the well-
established association between non-alcoholic fatty liver disease and hypertension, as well as IRW's
previously documented lipid-modulating effects, this study aims to elucidate the regulatory role of
the protein peptide IRW in the pathogenesis of non-alcoholic fatty liver disease in hypertensive rats.
In vitro experiments utilised a synthetically produced and characterised IRW, revealing that IRW
exerts a concentration-dependent inhibitory effect on pancreatic lipase. This inhibition induces
changes in its secondary structure, thereby suppressing its activity and reducing fat absorption
through non-competitive inhibition. IRW exerts its effects by modulating the expression of Fabp
and Apoa families in the mesenteric artery, which are associated with lipid metabolism, alongside
the adhesion molecules Veam! and lcaml linked to atherosclerosis. This regulation suppresses the
expression of SREBP1 and PPARa, thereby reducing hepatic lipid metabolism. Consequently, IRW
inhibits fat absorption, lowers hepatic lipid levels, and exerts antihypertensive effects. This research
provides a theoretical basis for the application of the peptide IRW in the prevention and adjunctive

treatment of non-alcoholic fatty liver disease.
Keywords: Peptide IRW; Pancreatic lipase; Lipid metabolism; Transcriptomics
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Cryoprotective activity of different characterized fractions isolated

from sea cucumber intestinal protein hydrolysates against salmon

Haoran Wu!, Zhe Xu'", Tingting Li"*
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Freezing is the primary preservation method for salmon, and frozen product transportation
requires cryoprotectant protection. However, current cryoprotectants, particularly traditional sugar-
based ones, have significant drawbacks including high calorie content, high sugar levels, and
associated health risks. Consequently, developing novel cryoprotectants that are natural, highly
effective, and with clearly understood mechanisms has become a research priority. This study
utilized sea cucumber intestinal protein as raw material, hydrolyzed with neutral protease, and
evaluated the effects of different fractions on salmon freeze-thaw stability. Using ultrafiltration
membrane separation, we obtained two fractions (<3 kDa, UMSF-1; >3 kDa, UMSF-2), and via
solid-phase extraction separation, we acquired hydrophilic (SPESF-1) and hydrophobic (SPESF-2)
fractions. These were analyzed for their effects on meat texture, water retention capacity, lipid
oxidation, and myofibrillar protein stability. Results indicated that SPESF-2-treated frozen fish
fillets demonstrated optimal cryoprotective activity, significantly maintaining uniform meat texture,
excellent water retention, and effectively inhibiting myofibrillar protein denaturation and
aggregation. These findings suggest that SPESF-2 from sea cucumber intestinal protein

hydrolysates shows great promise as a novel protein-based cryoprotectant.

Key words: Sea cucumber intestinal protein; Neutral protease hydrolysates; Membrane separation; Solid phase

extraction; Myofibrillar proteins
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Construction and Performance Study of Salmon Skin Gelatin Dual-
Crosslinked Hydrogels Synergistically Enhanced by Peptide-Zinc

Chelate Complexes

Zihao Zhang!, Zhe Xu'-*, Tingting Li'-*
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Fish skin gelatin serves as an excellent raw material for preparing biocompatible hydrogels.
However, its mechanical properties—such as insufficient hardness, elastic tensile extensibility, and
thermal instability—limit its further application in wound dressings, tissue engineering, and
implantable scaffolds. To effectively enhance gel properties while maintaining biocompatibility,
this study developed a synergistic enhancement strategy based on peptide-zinc chelates. This study
developed a salmon skin gelatin hydrogel by inducing a protein-coupling reaction with 1-ethyl-3-
(3-dimethylaminopropyl)  carbodiimide hydrochloride/N-hydroxysuccinimide (EDC/NHS),
forming amide bonds to promote cross-linking of the network structure. Subsequently, the gels were
systematically compared by placing them in solutions of zinc sulfate and peptide-zinc chelators,
respectively, to evaluate their respective effects on enhancing gel properties. The results indicate
that compared to zinc ion treatment alone, the hydrogel treated with the peptide-zinc chelator
exhibits significant advantages in mechanical properties and structural stability. The peptide-zinc
chelator not only serves as an efficient zinc ion carrier but also forms additional interactions (e.g.,
hydrogen bonds) with gelatin molecules within the hydrogel network through its peptide chains.
This facilitates the construction of a denser and more stable dual-crosslinked network within the
hydrogel. Specifically, the gel exhibits markedly enhanced hardness, elastic modulus, and
compressive resistance, alongside improved thermal stability and network density. This study
confirms that the peptide-zinc chelate is a highly efficient and multifunctional gel-enhancing agent
superior to zinc ions alone. This strategy not only provides a novel approach for developing high-
performance fish skin gelatin hydrogels but also expands the application of peptide-mineral chelates
in biomaterials. The enhanced hydrogels prepared hold broad application prospects in food,

pharmaceutical, and tissue engineering fields.

Keywords: Salmon Skin Gelatin; Hydrogel; Peptide-Zinc Chelator; Mechanical Properties
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Cryoprotective Effects of Salmon Skin Antifreeze Peptides on the

Quality of Salmon Fillets During Low-Temperature Fluctuations

Ziyu Zhang', Zhe Xu"*, Tingting Li""
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Repetitive temperature fluctuations during transportation and storage promote ice crystal
formation in salmon fillets, leading to protein denaturation, lipid oxidation, and quality loss. Salmon
skin, a major by-product of salmon processing, is a potential source of antifreeze peptides (AFPs)
but remains underutilized. This study examined the cryoprotective effects of salmon skin-derived
AFPs on salmon fillets subjected to repeated freeze—thaw cycles. Fillets treated with AFPs were
evaluated for texture, color, water-holding capacity, volatile odor profiles, protein conformation,
biochemical indices, and microstructure. AFP treatment improved textural properties, maintained
color stability, and reduced thawing, cooking, and centrifugal losses. It also limited aldehyde and
sulfide accumulation, preserved o-helix structure, enhanced Ca**-ATPase activity, and inhibited
protein and lipid oxidation. Microstructural analysis showed compact fibers and intact sarcolemma
in treated samples, contrasting with severe disruption in controls. This study showed that salmon
skin AFPs mitigate freeze-thaw damage in salmon fillets by stabilizing proteins and reducing
oxidative deterioration, highlighting their potential as natural cryoprotectants for seafood

preservation.
Keywords: Salmon skin; Freeze-thaw cycles; Myofibrillar protein; Antifreeze peptide; Protein oxidation
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Preparation of Sea Cucumber Collagen Hydrolysate and its

Inhibitory Effect on a-Glucosidases

Shuyu Zhou!, Zhe Xu'-*, Tingting Li'-*
1. College of Life Sciences, Key Laboratory of Biotechnology and Bioresources Utilization, Dalian Minzu

University, Ministry of Education, Dalian 116600, China

Abstract: Non-alcoholic fatty liver disease (NAFLD) is a chronic disorder with abnormal liver lipid
buildup. Emerging evidence shows digestive enzymes like a-glucosidase regulate lipid/glucose
homeostasis via postprandial metabolism, potential for treating NAFLD. This study explored sea
cucumber collagen peptides' a-glucosidase inhibitory effect via biological interactions. Five sea
cucumber collagen hydrolysates were prepared differently. The results showed that the hydrolysate
obtained after digestion with pepsin for 2-hour, followed by digestion with trypsin for 3-hour (SDP
2h + T 3h), demonstrated the most potent inhibitory impact on the activity of a-glucosidase. Peptide
RDDPEPSYK (RDD) isolated from it was identified as a specific inhibitor. RDD, comparable to
commercial acarbose, reduced lipid accumulation and suppressed lipid synthesis-related proteins
(SREBP-1C, FAS). These findings suggest sea cucumber collagen peptides have high potential in

anti-obesity and anti-hepatic steatosis therapies.
Key words: Sea cucumber; Collagen; a-Glucosidase; Separation; Non-alcoholic fatty liver disease
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Leiocassis longirostris viscera prepared by insulation fermentation

ZHANG Sirong', DENG Jianchao 2, LI CHunsheng 2, QI Bo 2, HU Xiao 2, ZHAO Yongqiang?,
CHEN SHengjun 2, LIU SHucheng !
1. College of Food Science and Technology, Guangdong Ocean University, Guangdong Provincial Key
Laboratory of Aquatic Product Processing and Safety, Guangdong Province Engineering Laboratory for
Marine Biological Products, Guangdong Provincial Engineering Technology Research Center of Seafood,
Guangdong Provincial Engineering Technology Research Center of Prefabricated Seafood Processing and
Quality Control, Zhanjiang 524088, China;
2.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of

Aquatic Product Processing, Guangzhou 510300, China

Abstract: To achieve the high-value utilization of freshwater fish processing waste, this study used
the viscera of Leiocassis longirostris as raw material and extracted crude fish oil using a salt-
preserved warm fermentation method. It primarily investigated the differences in the quality of the
obtained crude fish oil with varying salt amounts, fermentation times, and extraction methods, and
conducted an analysis. The results showed that at 35°C, when fermentation for 3 days and salt
addition was 10%, the extraction rate (94.68+2.49%), iodine value (141+0.43 g-100g™"), and the
relative content of unsaturated fatty acids (53.894+2.36%) were high at 35°C, among which Eicosa-
pentaenoic acid (EPA) and Docosahexenoic acid (Docosahexenoic acid, DHA) was 8.33+1.68%,
while the acid value (3.50+0.08 mg-g™'), peroxide value (12.44+0.06 meq-kg™'), water and volatile
content (0.24+0.02%) were low, and all physical and chemical indicators meet the requirements of
SC/T 3502-2016. The study found that the crude fish oil obtained by fermentation had better quality
and a brighter orange-yellow color compared to that obtained by cooking, had the characteristic
fishy smell of fish oil, and could to some extent delay oxidation and rancidity, while increasing the

content of unsaturated fatty acids in the crude fish oil.

Key words: Leiocassis longirostris viscera, crude fish oil,insulation fermentation, fatty acid

composition
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Study on the Effects of representative spice polyphenols on the in
vitro digestive properties of tilapia myofibrillar protein and its
mechanism of action: based on physical and chemical properties and

enzyme activity
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Abstract: Food flavorings are essential components in processing due to their safety, efficacy, and
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additional flavor and nutritional benefits. To investigate the effects of polyphenolic compounds in
flavorings on protein digestibility, this study selected five high-concentration phenolic compounds
(quercetin, 8-gingerol, naringin, apigenin, and ferulic acid) from flavorings to prepare protein-
polyphenol complexes. Simulated gastrointestinal digestion results showed that protein digestibility
was significantly reduced after polyphenol binding; SEM and AFM revealed that protein structure
was disrupted by polyphenol addition; FT-IR confirmed changes in secondary structure, particularly
a reduction in a-helix content. Fluorescence spectroscopy, molecular docking, and molecular
dynamics results indicated that polyphenols bind to proteins via non-covalent bonds, exhibiting
quenching effects on fluorescent amino acid residues in proteins; two-dimensional and three-
dimensional spectroscopy and molecular docking confirmed that the five phenolic compounds bind
to digestive enzymes via hydrogen bonds and hydrophobic interactions, causing static fluorescence
quenching of digestive enzymes and reducing their digestive activity. This study provides insights
into the interaction mechanisms between plant-derived polyphenols, tilapia protein, and proteases
at the physicochemical and enzymatic activity levels, which may help expand the application of
tilapia protein-polyphenol complexes in the food industry and provide a basis for the development

and optimization of tilapia processed foods.

Key words: Tilapia protein; Spice polyphenols; Enzyme activity; Vitro simulated digestion; Fluorescence quenching;

Molecular docking; Protein interaction
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Carrageenan/Sodium Alginate Composite Hydrogels

LUO Shan!, YANG Shaoling?, LONG Xiaoshan, CHEN Shengjun?, HU Xiao?, ZHAO
Yongqiang?, DENG Jianchao?, LI Chunsheng?, QI Bo?
1. College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China
2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of Aquatic

Product Processing, Guangzhou 510300, China

Abstract: To prepare high-performance Kappa-Carrageenan (KC)-based hydrogels, this study
employed ultrasonic treatment to modify KC, resulting in ultrasonic modified Kappa-Carrageenan
(UM-KC). The UM-KC was then blended with sodium alginate (SA) at varying mass ratios.
Composite UM-KC/SA hydrogels were fabricated using a two-step crosslinking method involving
CaCO; and CaCl,. Determine the effects of different UM-KC/SA ratio and crosslinking degrees on
the water content, swelling ratio, mechanical properties (tensile strength, elongation at break),
infrared spectra and microstructure of hydrogel. The results demonstrated that ultrasonic treatment
significantly enhanced the solubility of KC (p < 0.05). When the ratio of UM-KC to SA is 1:2, the
comprehensive performance of the hydrogel after secondary crosslinking is the best. The composite
hydrogel achieving a water content of 93.26%, a swelling ratio of 0.45%, an elongation at break of
182.00%, and a tensile strength of 0.2037 MPa. Infrared spectroscopy indicated enhanced rigidity
in the composite hydrogels, while scanning electron microscopy (SEM) revealed a honeycomb-like
porous structure. In conclusion, the combination of UM-KC and SA, along with the two-step
crosslinking technique, enables the preparation of high-performance composite hydrogel. This study
provides novel insights and a technical foundation for developing advanced medical hydrogel

dressings based on algal polysaccharides.

Key words: Kappa-Carrageenan; Ultrasound modification; Sodium alginate; hydrogel
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Effects of Ultrasonic-Assisted Enzymatic Treatment on the Solubility

and Thermal Stability of Myofibrillar Protein from Tilapia
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(Oreochromis mossambicus)

Juanjuan Zhao**<, Huan Xiang>*, Hui Huang®®, Ya Wei®°, Shengjun Chen®¢, Yongqiang
Zhao®*, Shuxian Hao®c*
2College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China
"Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs, National R&D
Center for Aquatic Product Processing, South China Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Guangzhou 510300, China
°Key Laboratory of Efficient Utilization and Processing of Marine Fishery Resources of Hainan Province,

Sanya Tropical Fisheries Research Institute, Sanya 572018, China

Abstract: In solutions with salt concentrations below 0.3 M, the aggregation of myofibrillar proteins
(MPs) reduces their solubility. To change this phenomenon, we examined the effects of ultrasonic
treatment combined with glutaminase (UGT) on MPs in low-salt solutions containing 0.1 M NacCl,
while also evaluating their thermal stability. Results showed that UGT increased MP solubility
(61%), total thiol content, turbidity, and hydrophobicity, but decreased particle size, & -potential,
and fluorescence intensity. FTIR analysis revealed blue-shifting of the amide A peak and reduced
intensity of the amide I peak, confirming MP depolymerization. However, thermal treatment
(60°C,30min) following ultrasonic treatment (480 W, 20min) enhanced fluorescence intensity in
ultrasonic-glutaminase-treated MPs (UEMP) and induced red-shifting of the amide A peak, with
minimal effects on particle size, € -potential, or molecular weight, indicating enhanced local order.
Rheological studies demonstrated that thermal treatment increased the viscosity of UEMP. In
conclusion, moderate heating disrupts interactions between UEMP and modulates their structure,

thereby improving both solubility and thermal stability.

Keywords: Ultrasound; Enzymatic treatment; Myofibrillar protein; Low-salt insolubility
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Fusion of near-infrared and Raman spectroscopy with machine
learning strategies: non-destructive rapid assessment of freshness
and TVB-N value prediction in Pacific white shrimp ( Litopenaeus

vannamei)

Zhenxing Tiana,c, Yanyan Wua,b,c*, Ya Weia, Yongqiang Zhaoa, Chuang Pana, Yueqi
Wanga,b,c*

South China Sea Fisheries Research Institute, Guang zhou, 510000, Guangdong;

Abstract: Total volatile base nitrogen (TVB-N) is a key indicator of shrimp freshness. Nevertheless,
traditional detection methods are cumbersome, time-intensive, and destructive. Here, a rapid and
non-destructive method based on near-infrared (NIR) and Raman spectroscopy for the assessment
of TVB-N content in Litopenaeus vannamei was proposed. A prediction model was constructed
based on three machine learning methods, namely convolutional neural networks, extreme learning
machines, and backpropagation, which were combined with low-level data fusion and mid-level
fusion strategy to predict TVB-N content. The calibration coefficient of prediction (R2p) values of
the feature-lever prediction models constructed using Savitzky-Golay (SG) smoothing for NIR and
Raman spectroscopy were 0.846 and 0.784, respectively. Notably, Medium-level data fusion
combined with the extreme learning machines model showed the best prediction results with R2p
and root mean square error of prediction values of 0.986 and 0.677 mg/100 g, respectively, and the
R2 values of the feature-level fusion models optimized with feature selection algorithms, such as
competitive adaptive re-weighted sampling, successive projection algorithm, and genetic algorithm
all exceeded 0.96. These findings verified the complementary advantages of NIR and Raman
spectroscopic data in monitoring the quality and effectiveness in freshness assessment. In particular,
with the assistance of portable spectroscopic instruments, these two spectroscopic techniques
provide an efficient, non-destructive, and real-time technical method for monitoring the freshness

of L. vannamei.

Key words: Litopenaeus vannamei; Total volatile basic nitrogen; Spectral analysis machine learning; Data fusion;

Non-destructive detection
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Preservation of Litopenaeus vannamei under critical temperature

and minimal water conditions: survival and stress responses

Haolin Men!, Shuxian Hao!, Shengjun Chen!, Yongqiang Zhao', Zhe Wang?, Chuang Pan', Hui
Huang!, Ya Wei!, Qingging Zeng?, Xin Zhou?, Jianwei Cen'-"
1. Key Laboratory of Aquatic Product Processing, Ministry of Agriculture and Rural Affairs, National R&D
Center for Aquatic Product Processing, South China Sea Fisheries Research Institute, Chinese Academy of Fishery

Sciences, Guangzhou, 510300, Guangdong;

2. Preservation Technology, Advanced Research Center, Hefei Hualing Co., Ltd, Midea Group, Hefei, 230000,

Anhui

Abstract :[Objective]Maintaining the survival and quality of Litopenaeus vannamei (L. vannamei)
in household settings proves particularly challenging; [Methods]This study aimed to explore a
critical temperature and minimal-water preservation technology with supporting equipment, and
investigate its effects on the survival, physicochemical properties, and intestinal microbial responses
of L. vannamei during preservation;[Results]Using single-factor experiments and machine learning
design, optimal parameters were identified: 7.5° C, 27%o salinity, and 2° C/h cooling rate, which
achieved a 90.4% survival rate over 12 hours. Texture profile analysis showed stable muscle
hardness, elasticity, and cohesiveness, with progressive changes in springiness and adhesiveness.
Antioxidant assays revealed that peroxidase activity in shrimp muscle increased by 33.5%, total
antioxidant capacity enhanced by 52.1%, and malondialdehyde content reached 6.61 nmol/mg
protein at 12 hours. HPLC analysis indicated that essential amino acids decreased by 42.3% - 49.5%
at 6 hours but recovered to initial levels by 12 hours; adenosine triphosphate degraded by 23.8%,
while hypoxanthine riboside accumulated by 55.0%. GC-MS showed aldehydes decreased from
72.87% to 48.40%, while ketones rose from 6.05% to 18.65%. 16S rRNA sequencing revealed a
shift in the intestinal microbiota from Clostridia-dominated to Bacteroidota-enriched.;
[Conclusion]Supported by the device, this technology ensures high survival and quality, offering a
practical solution for household shrimp preservation.

Key words: Litopenaeus vannamei;, preservation technology; model prediction; quality evaluation; intestinal

microbiota
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Screening and Function Mechanisms of Antioxidative and
Hypoglycemic Peptides Derived from Collagen of the Apostichopus
Japonicus
Zhang Xinyue' Ren Likun! Zhang Benyou! Wang Dangfeng! Cui Fangchao!® Li
Jianrong'"  Li Tingting?

(1College of Food Science and Technology, Bohai University, Jinzhou 121013, Liaoning

2College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning )
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Abstract: Diabetes mellitus is a common chronic non-communicable disease characterized by
elevated blood glucose due to insulin resistance or insufficient insulin secretion. Persistently high
blood glucose levels will lead to oxidative stress damage, further exacerbating the progression of
diabetes and its complications, thereby creating a vicious cycle. This study identified 151 non-toxic
and non-allergenic peptide segments with potential biological activity from sea cucumber collagen
through bioinformatics analysis. Molecular docking-based virtual screening identified 7 peptides
capable of simultaneously target glucagon like peptide-1 receptor (GLP-1R), glucose dependent
insulinotropic peptide receptor (GIPR), and Kelch like ECH related protein 1 (Keap1). Among these,
DCDPRL formed hydrogen bonds, salt bridges, hydrophobic interactions, and van der Waals forces
with multiple targets, exhibiting optimal binding potential (GLP-1R: —104.025 kcal/mol, GIPR:
—90.005 kcal/mol, Keapl: —112.037 kcal/mol), along with significant scavenging capacities for
DPPH radicals, ABTS radicals, hydroxyl radicals (*OH), and superoxide anion radicals (*O*).
Furthermore, the antioxidant and hypoglycemic activities of peptide DCDPRL were validated in
both the oleic acid-glucose-induced IR-HepG2 cell model and the alloxan-glucose-induced
hyperglycemic zebrafish larva model. DCDPRL exerts its hypoglycemic and antioxidant effects
through multi-target regulation, demonstrating its potential therapeutic value in diabetes

management.

Keywords: Apostichopus japonicus collagen; bioactive peptides; antioxidant; hypoglycemic; zebrafish
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Preparation and Properties of Marine Functional Lipid
Microcapsules based on Glycosylated Products of Fish Skin Collagen

Peptide

Fan Hanyu! Wang Qiangian' Ren Likun' Wang Dangfeng! Cui Fangchao'” Li Tingting?
Li Jianrong"”
(! College of Food Science and Technology, Bohai University, Jinzhou 121013, Liaoning
’College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning)

Abstract: Proteolytic products/peptides are typically sensitive to environmental stress, limiting their
application in food products. Therefore, this study prepared collagen peptide-polyglucose
glycosylation products from cod skin collagen using both traditional wet-heat and microwave
methods. These products were then employed as wall materials to construct Antarctic krill oil (AKO)
microcapsules via spray drying and freeze-drying techniques. Results indicate that the microwave

method (20 min) significantly enhances glycosylation efficiency, achieving a grafting degree of
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46.22%, outperforming the wet-heat method (10 h). The resulting emulsion exhibits stable particle
size with no phase separation observed over 30 days. Spray-dried microcapsules exhibited dense
structures and smaller particle sizes, achieving 81.1% encapsulation efficiency at 6% AKO
concentration—significantly higher than freeze-dried capsules (67.86%). In vitro digestion tests
showed that spray-dried microcapsules released 87.6% of free fatty acids within 2 hours and
extended AKO storage stability by 168 days at 25°C. Collectively, microwave-assisted
saccharification combined with spray drying effectively enhances the encapsulation performance

and oxidative stability of AKO microcapsules.

Keywords: Maillard conjugate; Fish skin collagen peptide; Microwave method; Spray drying;

Microcapsule
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A novel antifreeze, residue-free photocatalytic hydrogel for

refrigerated food package

Li Jingjing',Wang Dangfeng' Ning Yuanyuan',Ren Likun',Li Xuepeng',Cui Fangchao'*,Li
Tingting?*,Li Jianrong'*
1. College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning
2. College of Life Science, Dalian Minzu University, Dalian116600,Liaoning

Abstract: Globally, billions of tons of food are lost or wasted annually due to microbial
contamination. Food packaging can effectively prevent contamination and waste, but traditional
packaging often lacks adequate preservation properties. Hydrogels, with their excellent
encapsulation properties, facilitate the release and prolonged action of active substances, making
them promising alternatives to traditional packaging for maintaining food quality over extended
periods. In this study, a hydrogel (GP-1) loaded with visible light-responsive catalytic antibacterial
carbon dots (CPCDs) was prepared via physical crosslinking. The hydrogel exhibited rapid gelation,
excellent biocompatibility, and mechanical propertiesGelation properties and other characteristics.

GP-1 demonstrated low swelling and re lease rates, enabling sustained visible light-catalyzed
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antibacterial effects by efficiently loading CPCDs. Moreover, its appropriate viscosity allowed easy
residue-free peeling from the surface of Oncorhynchus mykiss with a force of less than 0.5N, the
shelf life of Oncorhynchus mykiss by over 3 days according to various freshness indicators. GP-1

fabrication is simple and cost-effective, offering promising applications in food storage.

Keywords: hydrogel; antibacterial food packaging; no residual peeling; Oncorhynchus mykiss

preservation
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SC2-3, a Marine Glycopeptide from Nereis succinea: Alleviating
Cyclophosphamide-Induced Immunocompromise in Mice via

Macrophage Polarization

Yanan Huang, Yulin Liu, Peipei Wang”
1 College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China
2 National Experimental Teaching Demonstration Centre for Food Science and Engineering, Shanghai Ocean
University, Shanghai, 201306 China
3 Marine Biomedical Science and Technology Innovation Platform of Lin-Gang Special Area, Shanghai, 201306,
China

Abstract: Cancer chemotherapy not only causes leukopenia and organ toxicity but also suppresses
immune function, posing a serious threat to human health. Marine glycopeptides show great potential
in immune regulation, adjuvant therapy, and intestinal health protection, owing to the unique
metabolic characteristics of marine organisms. A marine glycopeptide, SC2-3 with a molecular
weight of 5061 Da, was isolated and purified from Nereis succinea. Monosaccharide composition,
NMR data, Amino acid composition analysis and SDS-PAGE analyses identified SC2-3 as a
glycoprotein. The N-glycome results of SC2-3 performed by MALDI-TOF-MS, revealed that SC2-3
contain fucosylated N-glucans with shorter glycan chains compared to human-derived N-glycans.
SC2-3 exerted a significant immune-enhancing effect on macrophages in vitro. In vivo studies
showed that SC2-3 at various concentrations increases organ indices (spleen and thymus), blood cell
counts (eosinophils, basophils, platelets, white blood cells, lymphocytes), and serum levels of IL-1,
TNF-0, and IL-6 in cyclophosphamide-induced immunocompromised mice. It also repaired
cyclophosphamide-damaged/atrophied tissues (spleen, thymus, intestine). Mechanistically, SC2-3
could induce differentiation of RAW264.7 cells into the M1 phenotype, markedly promote NO and
ROS release, upregulate secretion of pro-inflammatory cytokines IL-1f, TNF-a, and IL-6, and
activate the TLR4/NF-«kB signaling pathway. Additionally, SC2-3 upregulated intestinal epithelial
tight junction proteins and normalized the overexpression of MUC-2, thereby maintaining intestinal
barrier integrity. These findings highlight the potential of SC2-3 as a novel marine-derived immune

enhancer and promote the high-value utilization of Nereis succinea.

Key words: Nereis succinea, glycopeptide, structural characterization, immunoactivity, macrophage

polarization

This work was supported by Open Project Fund of Guangdong Provincial Key Laboratory of Green

339



2025 7K SN TR 25-E R SR 2

Processing of Natural Products and Product Safety (202502), and Open Project Fund of Marine
Biomedical Science and Technology Innovation Platform of Lin-Gang Special Area (RWS-2024-

002).

Correspondent author: Peipei Wang, female, Associate Professor, Ph.D., research direction is the

high-value utilization of marine biological resources. Tel:13681705312  E-mail:

ppwang@shou.edu.cn
[ Graphical abstract]
A . . B . C

CTLPS 50100 200 400 §00

00 400 800 1000 S
SC23 (ng/ml) SC2-3 (pg/mL) SC23 (ng/mL)
800, F 20
ECC - .
= = -~
S E n
4 10|
g =
lf 200 -
. Py = CULPS 50100 206 400 CT LPS 50 |I.|0 200 400
SC2-3 (ng/mL) $C23 (rg/mL) §C25-3 (ng/ml)
LPS SOpg/mL  100pg/mL  200pg/mL  400pg/mL
(ug/mL)

Fig.2°SC2-3 restored CTX-induced thymus ‘and spleen-damagein ‘mice. (A) H&E staining-of*

CT LPS 100 200 400

spleen (Risred-pulp; W-is white-pulp, n=-3) ;(B)H&E staining-of thymus (n=-3) ;(C)-

Protective effect-of SC2-3 -on-intestinal barrier-damage in CTX-treated mice.<'

A CT CTX LH SCL SCM SCH

IL-6

TNF-a

w

Z0-1

MUC-2 Occludin

!
Q

F4/80/INOS ratio

e

IL-6 pastive area’
%
1 ﬂ
-

CT CTX LH SCLSCM SCH

MUC-2 postive area("%)

101 pouivenreae) LT3
¥ 5 8 8
Occludia posive area()
¥ 5 8

Fig.1 Tmmune-activation-effect of'SC2-3in~vitro.(A) Cell viability of RAW264.7 atdifferent: "
CE PSS Lo oo LR - S TS

concentrations- of- SC2-3;- (B)- Effects- of SC2-3-on- phagocytic-activity- of RAW264.7- cells;- (C)
Effects of SC2-3-on-NO secretion-in-RAW264.7 cells; (D-F) The-effect-of SC2-3-onthe secretion Fig. 3. Immunohistochemical-analysis- of-SC2-3-on"spleen’ and-intestinal-related-indexes-in-

of TNF-a, TL-6-and IL-1B in RAW?264.7 cells; (G) Effect of SC2-3-on ROS release from RAW264.7- CTX-induced immunocompromised-mice.-(A)Immunochistochemical-analysis-of IL-6-and- TNF-
. . . ainthespleen;{B)Immunohistochemicalanalysis of ZO-1. Occludinand MUC-2 inthe intestines;
cells;(H) Expression-of TLR4, MyD88, TRAM1, TAKF6 -and NF-«B p-p65 in RAW264.7 cells-in-
cachgroup. (T) Effects of SC2-3 onTLR4 protein on RAW264.7 cells; (7) Inmunofluorescence was (C)Statistical chart-of IL-6; (D) Statistical chart of TNF-o:(E) Statistical chart of ZO-1:(F) Statistical-
chart-of Occludin,E-(G) Statistical chart-of MUC-2.¢'
used to-co-stain F4+/-80-and-iINOS inthe spleen-of mice-in-each-group(n=3).(K) The effect-of SC2-

3-on-MI-marker- CD86-in-RAW264.7-cells. (L) The-proportion-of INOS-positive-cells-in-F4-/-80-

positive-macrophages-in the-spleen-of mice in-each-group(n=3).- <

340



2025 K= f i TREE &R %R ES

RmRRERRER S EHDE IRRIEH
& HlE. (ERIGIRREFEINNA

Fff L2, F4F2, AFIE 2, N2, EiEsR V¥, FiEeE S, Y
(1 R REE R Li§ 201306
2R E MBS T - B CTHM 121013
3KERBERFAEGRER LT KE 116029)

B 5 RER IME (HUAD A2 48 L35 PR BR /K R ik 1E 5 ¥ Rl CRI 55 % 7.0 mg/dL, 2ot 6.0 mg/dL)
M —RARWER, 5V RYEBOR IR R BT IR, £ 5 R ) 35 s 4 10 Iy
(XOD) FMFIkH 2 AP B FRAME AN S S S Re M 2 B2 50 . Bl PR 7 AT
Wil fEGTE, BINEEKAR. G BAE YRR, DLRGHER, s B4
e B A JE2 A RN 28 e o £ SR VR Y XOD il Ik T a4k XOD ¥4 (2 kR IR (UAD
HEME . 2 RE 3 RS Rk 2 RE R T UA AR, habh, IRPE 5% ST A5 mT LS oty b 00 ik
-XOD FHEAEF, Mg H 5 XOD il ki R BAIR AL . I, XOD #iifil Ik 9 —Fho
B, ORIR 222 REA IR VR 1Y m PRIER ILE AR #b 78 70 BT BRI 7

KW XOD flfk; HUA; MR, Ml Hrxsgk

Preparation, functional mechanism, and deep-learning application of
food-derived xanthine oxidase-inhibitory peptides: A comprehensive

review

Wang Tian'?, Wang Dangfeng?, Ren Likun?, Li Xuepeng?, Li Jianrong'?*, Li Tingting?, Cui
Fangchao®”

1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai, 201306; 2. College of

Food Science and Technology, Bohai University, Jinzhou, 121013, Liaoning; 3. Key Laboratory of Biotechnology

and Bioresources Utilization (Dalian Minzu University), Ministry of Education, Dalian, 116029, Liaoning

Abstract : Hyperuricemia (HUA) is a metabolic disorder characterized by elevated serum uric acid
(SUA) levels (>7.0 mg/dL in men and >6.0 mg/dL in women). HUA has become a global health
concern and is strongly associated with various chronic diseases. In recent years, food-derived
xanthine oxidase (XOD)-inhibitory peptides have gained significant attention due to their safety,

nutritional value, and potent biological activity. Food-derived (including plants and animals) XOD-
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inhibitory peptides are mainly prepared by two methods: conventional methods, such as enzymatic
hydrolysis, chemical synthesis, and microbial fermentation; and emerging technologies, such as
bioinformatics, phage display, and artificial intelligence. In the optimization of peptides based on
the structure-activity relationship, the XOD inhibitory activity was significantly enhanced. Food-
derived XOD-inhibitory peptides may regulate UA metabolism by inhibiting XOD activity,
promoting UA excretion, maintaining intestinal homeostasis, and reducing inflammation.
Furthermore, deep learning models can more accurately predict peptide-XOD interactions, thereby
accelerating the discovery and optimization of novel XOD-inhibitory peptides. Considering their
safety and therapeutic potential, XOD-inhibitory peptides hold significant potential as supplements
for HUA management.

Key words: XOD-inhibitory peptide, HUA, Structure-activity relationship, Mechanism, Emerging

technologies
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Preparation of radish cellulose-based antimicrobial and antioxidant

carbon dots and their antimicrobial and antioxidant properties

Sun Kailing! Wang Dangfeng! Wang Xin' Zhou Shanshan! Ren Likun' Cui Fangchao!*
Li Tingting> Li Jianrong'*
('College of Food Science and Technology, Bohai University, Jinzhou 121013, Liaoning
2College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning)

Abstract: The microbial contamination of aquatic products is as high as 25% every year in the world.
Traditional antibacterial materials have potential toxicity, while carbon dots prepared from biomass
carbon sources have low toxicity, high biocompatibility and cost advantages. In this study, carbon
dots (R-CDs) synthesized from radish cellulose showed good antibacterial and antioxidant
properties. The results showed that the minimum inhibitory concentration of R-CDs against
Aeromonas sobria was 2 mg/mL. The antibacterial mechanism of R-CDs was mainly through
destroying the bacterial cell wall/membrane structure, leading to the leakage of intracellular proteins,

DNA and key enzymes, and inducing the increase of reactive oxygen species (ROS) level in bacteria,
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further aggravating oxidative damage and leading to bacterial death. At the same time, R-CDs had
good antioxidant capacity in vitro, and the scavenging rates of DPPH and ABTS free radicals were
93.8% and 99.36%, respectively. When the concentration was 600 pg/mL, it could significantly
increase the levels of SOD and GSH in HEK-293 cells, reduce the content of MDA, and the
hemolysis rate was only 1.74%, showing good biosafety. Therefore, R-CDs are a kind of material

with high antibacterial, antioxidant and biocompatibility.

Key words: Radish cellulose; Carbon dots; Antimicrobial; Antioxidant; Highly biocompatible
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Effect of protein hydrolysates on advanced glycationend-products in

frozen-thawed and reheated minced squid
Fuyu Chu', Keqiang Lai'*

College of Food Science and Technology, Shanghai Ocean University, LinGang New City, Shanghai 201306,
China

Abstract: The effects of the formation of advanced glycation end-products (AGEs), including Ne-
carboxymethyllysine (CML) and Ne-carboxyethyllysine (CEL), in preheated minced squid treated
with protein hydrolysates were investigated during frozen-thawed cycles and reheating. Lipid
oxidation indexes, protein oxidation indexes and precursors of AGEs were also analyzed to explore
the pathways of protein hydrolysates on AGEs and to reveal the mechanism of AGEs generation.
During frozen-thawed cycles, the contents of AGEs, thiobarbituric acid reactive substances, glyoxal,
and methylglyoxal in minced squid showed a continuous increasing trend, and the level of
sulfhydryl groups decreased continuously. Reheating resulted in a significant increase in CML (53.4
—160.4%) and CEL (2.7 — 76.9%), while glyoxal (4.6 — 11.9%) and methylglyoxal (2.0 — 11.8%)
decreased. Protein hydrolysates inhibited both lipid oxidation and protein oxidation during frozen-
thawed cycles and reheat compared to the blank group. The average level of AGEs in the
experimental group after reheating was lower than that of the blank group by 37.0% (CML) and
32.9% (CEL). The results indicated that the addition of protein hydrolysates had a better inhibitory

effect on the generation of AGEs during reheating.

Key words: Ne-carboxymethyllysine; Ne-carboxyethyllysine; Protein hydrolysates; Cryoprotectants;

Minced squid
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Preparation of Hydrogel-Based Smart Packaging and Its Application

in Rainbow Trout Freshness Preservation

Li Xin' Zheng Shiwei'! Wang Dangfeng'! Ren Likun! Cui Fangchao'™ Li Tingting®>® Li
Jianrong!
(! College of Food Science and Technology, Bohai University, Jinzhou 121013, Liaoning
2College of Life Science, Dalian Minzu University, Dalian 116600, Liaoning )

Abstract : Fish spoilage causes economic losses exceeding 25 billion euros annually. Intelligent
monitoring of fish freshness can effectively reduce economic losses and food waste. This study
prepared and characterized a dual-functional hydrogel smart packaging based on a sodium alginate-
co-pigment complex. To enhance the responsiveness of the smart packaging, multiple anthocyanins
were selected for comparative research. The color development effect and stability of anthocyanins
were strengthened through co-pigmentation and ionic complexation between sodium alginate and
anthocyanin co-pigments, ensuring the subsequent anthocyanin-based smart packaging can adapt to
diverse application environments.Scanning electron microscopy (SEM) results indicate that among
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the three hydrogels prepared with different gelatin (GE)/polyvinyl alcohol (PVA) ratios, SA-
BAs/BlIs-PCT-2 exhibits smaller pore sizes and more uniform distribution. Fourier transform
infrared spectroscopy (FT-IR) and X-ray diffraction (XRD) confirmed the occurrence of
esterification and aldol condensation reactions within the hydrogels. Antimicrobial tests against
Staphylococcus aureus and Escherichia coli successfully demonstrated the hydrogel's broad-
spectrum volatile antimicrobial properties. Freeze-thaw stability testing confirmed the hydrogel's
structural integrity and color stability. In rainbow trout storage experiments, the hydrogel smart
packaging successfully extended the fish's shelf life by 2 days.

Keywords Food spoilage; Anthocyanins; Co-pigmentation; Hydrogel smart packaging; Shelf life
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Synergistic Antioxidant and Anti-Inflammatory Effects of TG-STEH
(TGase-Glycosylated Skipjack Tuna Enzyme Hydrolysate) and Its

Potential in Inflammatory and Oxidative Stress-Related Diseases

Jiaxing Wang!, Yifeng Zhang'?,Shanshan Xu'?,Jipeng Sun? Pingan Zheng',Ru Song?,Bin
Zhang?
1. Research Office of Marine Biological Resources Utilization and Development, Zhejiang Marine
Development Research Institute, Zhoushan 316021, China
2. School of Food Science and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China

Abstract:Oxidative stress and inflammation are tightly interconnected, as excessive reactive oxygen
species (ROS) induce biomolecular damage and trigger inflammatory responses. Antioxidants
alleviate oxidative damage by scavenging free radicals or inhibiting their production, and functional
peptides with antioxidant activity have shown potential in mitigating inflammation through
oxidative stress modulation. This study investigated the antioxidant and anti-inflammatory
properties of TG-STEH (TGase-Glycosylated Skipjack Tuna Enzyme Hydrolysate), a novel
compound, to explore its applications in functional foods or pharmaceuticals. Antioxidant activity
was evaluated using four key assays: DPPH and hydroxyl radical scavenging, total antioxidant
capacity, and iron-reducing capability. Results demonstrated that TG-STEH significantly enhanced
total radical scavenging activity and overall antioxidant capacity. For anti-inflammatory assessment,
a LPS-induced RAW 264.7 mouse macrophage in vitro model was employed, with ELISA, western
blot, and immunofluorescence analyses revealing that TG-STEH markedly reduced the expression
of inflammatory cytokines (IL-1B, IL-6, and TNF-a) and modulated protein expressions in
inflammatory signaling pathways. Collectively, these findings indicate a synergistic interaction
between the antioxidant and anti-inflammatory effects of TG-STEH, highlighting its potential for

developing functional foods or pharmaceuticals targeting inflammatory and oxidative stress-related diseases.

Key words: TG-STEH; Antioxidant activity; Anti-inflammatory effect; Synergistic mechanism
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M Z R SRR AR A 52 S B AR I 1), R M A I 5835 T /KA S TR A B e g T I . 114 f
BRI Y 3Ll

REEE: DHA-BEIRBELZEMR; MREMI%, WA, BOdalis RN

G EREARRFEEES (32225039,32172165) ILEE HARRIFEHES (ZR2020JQ15,
ZR2023QC041) FlLZARAZ ILF 1R (tsqn201812020)

IR B, 5, W, 2%, 0707 O B AE P BOR K™ SR I T, 15020066331,

xzhmao@ouc.edu.cn

solveni-free a solvent b solvent c solvent d
=
water
ST ST
A e & & i
water e ionic liguid
solvent-free single phase biphase green solvent-water
€ & f R g h
water | © S water b water water
aqueous-solid micelles microemulsion Pickering emulsion
substrate == target product & enzyme |7 solid surface || surfactant  *%" immobilized enzyme
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lnxl

REDBEEENWAHIIERERFEES
BRI EIER: ERRWSETMA
AELEFIRITZ R

AR R, HEAnus, BRI, 2RI
HENEFEREE RIS TR, WAREEBTESX =% 1299 5, 266000

lnxl

FE: AT K BREOR, KBTS @ (APM) 5 KE08ER (SPD RBE
Bk, RIT T APM-SPI B & H AT ML eSS T IR BE AL . MO S 1 < ity
R ZFYERT . RGRE . BTEPE. A AR S T T AT 1 5t AT AR S Rk %
AL, WKW, BESE SPL RGN, BFHiIE0 E R SR P 4E L . JE A SPL A
2 BEARBE L ANE g, RIS SRR R . S5 TR, N o-RE 3 B-Sr B R IR B
FeAs . RO Ko ) T B PR R S AT R T A RS KT AR IR B ST
T ANERNELE, FF N EK 3 B He R A i B DS A P S T HORTE T, A T REHES FT
FRERREEEIN TR0, LA 2 98 X D0 B 7R AU 75K

REEE: FUKDBHE BFIRATINES A, RG0S EA; S5 B AR

HRIWH: (WA E SRR (2024Z0YS02). HESRMNF R R (2022NZ21).

WWAEE: 20, 5, WA, BIEE, KK, jxm@ouc.edu.cn.
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AR I R S AT

INGESC, =R, W H, IR, Bk
RIEMHER AR S TR, KIE, T, 116023

BB AW LA O ARARIT D AR R SRR, PR P ik i B e AR AT % B AR
T2 Sk BRYNACEE B HEA TR 5 A0 FE, R IRAEME 5 T2 600 W i 5 I ] 10 min )
AT, BRTRALBR A0 B BT I TG VE RS 3 fe iy, 15 88.71%, X DPPH « ABTS+ « Fllf%
FH M IC50 14514 5.15£0.19. 2.56+0.15 F12.45+0.12 mg/mL. 3Bk 45 ) R AL
R, ABRACERAEAE BT T IR AR (R IR A, BN o« B E S R, BRK B TR R
N A RAS, T 558 5 2 EEUIOL L, SRAEGARACER . Ba, @I IR A RAH- s e
RS AR = AT 2 2, SRAR BT M SRR IR ZE 43, HOX =P Y B2 1C50 {8 43531
40.93+0.07. 2.6740.15 1 1.01£0.33 mg/mL.

Regir]: DARmp; HE AL, ALK

FEEEE: R, & W, BIEER, BRI OREE D RE R 20 B S5 TT T .
15566931619, E-mail: zhouhui@dlou.edu.cn;
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- MR B/ REY/ NZHAHER /1S5
SERIRERAE FSRREFFRIN

WH L B, JIRPHEE Y NGO, R 12
(1. KEEERY SRASEE TESR, L7 KiE 116023; 2. EFRIEENTHEAT KoH0, LT
KIE 1160235 3. LTI L ERGAFIAE SRS, L7 KiE 116023)

PO 7R /INEE T AR AR R Y (HGXO B & REEAE I, W INASIF & & ¢ -PL il % JHGX
AN, W R T 41, R T B A 8 IRV TR ARG, 430X V4 ek £ PR it T 1152
Wi o BIFFER I, 24 e -PL FIVRINEN 0.75 % BF, THGX 5 X K AT b A0 4 5 €] 2 Bk A
(R4 R P B4R 20 ik B (11.0840.22) mm AT (11.8040.32) mm, EA & RINEEE. K
JHGX S &R T Mt fy (R s O it b, B e -PL TR I Rm ) 7 e e,
WELE Tt R A, AR T A, D T RO B A . BL TVB-N i
riebr, 5 PE GASIAHLL, JTHGX &6 0K B i RIHEK T 2 d.

Re@w]: ¢ -RHER; @l ARG REES K

MEEEE . AR, L, W, BIEER, EEOK R OREE . IR DIRE R o B AR DT TH AT .
HLiE: 15566931619, E-mail: zhouhui@dlou.edu.cn
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BEERBEUIEZRMA( UIO-66 It E
LB RMAAR

KIFFET, ZFEZE, NG R H, HE
RIEHFE R RN S TR, RIE, HIE, 116023

WE:. AARHAEBENEZEME MIL - 53 (Cr). ZIF - 8 f1 UIO - 66 &M E LD JEf
AR BFFURIN, UL0-66 & H2rvs PRI A S BT A v DL S o 1 R B 25 52

BEJ5, 1%#8-COOH. -NH2. -OH =H'F A 1%} UIO-66 47 F Ae Ikt , 43515 NH2-UIO-
66. COOH-UIO-66. OH-UIO-66 —Fi#f B3R H] Tl ik w4 - Bl NH2-UIO-66. COOH-
UIO0-66OH-UIO-66 % 14 [k ) 55 KW B 5 7373 2 153.43 mg/mL+ 123.2 mg/mL+ 168.29 mg/mL,
W B AT A v — R Bt 3 77 2 AR A Langmuir 81 . Hort NH2-UIO-66 & & IKIHT AL
REJJHR9®, X DPPH - ABTS+ -« MIFfEEE ik (« OHD JHERAEJIH IC50 73708 1.02+
0.09. 2.87£0.16 F12.2240.15 mg/mL. & felAsPEdgm 1 UIO-66 HIFRHR/AKME, ik R
FIEBELE: A 538 /KR AR Y B8 SEBUN SR K PP IR R R e 4R

KR PLEMLK; MOFs; UIO-66;

SEEEE . AR, L, W, B, EEOK R OREE . IR DIRE R o B AR DT TH I AT
HLiE: 15566931619, E-mail: zhouhui@dlou.edu.cn
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FABP4 153 M BRI RRYTFISE S ZRAE

XL, FLE, BHREG*
(RN S A TR, AR 1T 361021)

mE [HN] AR R T2 M 1gNAR [ VNAR SO0, FFM AR RES &
1 4 (Fatty Acid-Binding Protein 4, FABP4) ¥ 5Pk mioii ) i Y SRl A, i 9 B3
LX) FABP4 HHMHIE L. [OEY ¥t 7 —Fh3 4 VNAR HE2E, JR7E CDR3 X5 A
AN FERAN 5848, A VNAR N THuiRE . FIFAMERAERBA, MiZs L
JE H i AT 6T FABP4 FR4F 5 VNARs, JF K H HEK293F 20l AT HiiA i) 05 5 4lifk .
JETE/N RS B 4 A 50X 2 VNARs X FABP4 [ R0 R . (4R Y Mg 7 %
BN 1.17X1010 CFU. BA 100% % FEVE R B8 Pl fiis & o E . FT Bl E, DUEYA
FABP4 NHEFRZ =HE%, 3K153 14-4D.14-1D+ 15-1C.15-4C.15-10C- 16-3A %5 6 %5 VNAR.
X% VNAR-Fe fil & 8 5 FABP4 454 1) KD {4 9.75~3360 nM, HH1 15-1C-Fc () KD f&
99.75 nM. %t 15-4C-Fc #4T CDR3 fAU1S 2Rk TST, KD fHH 3.36 uM [£% 55.5 nM

(=60.5 %), fE/NEBEE B 40 FABP4 i/t rh, 16-3A. 15-1C Al 14-11D I H 2 %
TEBEBE S R WA BE J1; TST. 16-3A A1 15-1C g3 XK L AN AIE £ B 4K, H
16-3A % FABP4 (30125 )15 BH 445 B8 BMS309403 A1 24 . [ 4518 AT 72 il %% % 4. VNAR
A AT SCPE WA AN R SR 11 &, i TZ S0 £ 15 2 T FABP4 =551 ) VNAR,
IR HEE G R AT VENRAL, fRJEAERRE B AR R AL 1 HURXS FABP4 [3MHHITE
P, FABP4 REARHUAR T R IR AL 1377 1A

REEH: B PIPUAEROUE; RINRGEEA 4 RoRMAIRIL: FFAe; fiHE
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IBEER Bl FRIENANIFNIGIESER
1iE

PR, BRI, BREE
RN S A TR, fad 0T 361021

\
/

g LH Y VDAL T — i TR HUR B i %5 K B1 (AflatoxinB1, AFB1) SE5+k
ELISA #5773, FFobl 7 HAEAR ™ i A i B 2R B B A E A b R It e . L0792 AHfF 5
KA AR REAR, UL AFB1-BSA BRIV N EAH QB HUR, X EEES Bfi i SCE AT 4R
Yk, RI5IE VNAR J751, G FAZRIAH%, /53] VNAR-Fc & EH, FIRHAEES
/354 ELISA. AEVIETIWHOR R AFE LA, PR RIsEM . REBE. Frmdt
Kb RaE . (455 ) hifk 2kt AFBL R4k ik (14-1-2B 5 14-6HD, il

R P AR B H B KD 55378 528 nM A1 137 nM. 364+ ELISA 455 7R, 14-1-2B Al 14-
6H -l £ (Half Maximal Inhibitory Concentration, 1C50) 43 7l°A 0.417 ng/mL F10.216
ng/mL, FE5pik R, HXE 5 R KRR IO NN I HRBUARRELE 70°Crmyift B ORFF
W, CERER pH (pH2 A1 12) sF{REH S0%MMI3E1E, FELE 70% 07 HLIA I T 4ERF 60%FK)

gitred. AR JORMIKFEARRINFR FISCRAE 70.0% %2 124.0%2 8. (45181 A0F5T
WP IRE T @RGP H TR b st B8 % B AR rl Rete, tnl e R
RAUKTUAR T KIR R AR S .

ReEH: BN R Bl REAORTUA; Wik, RIE; fTRis
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PR MMP-3 #1-16 XTRIRPERERIRH

o

a_t’

KESE, KRB BRE&E
(RN S A TR e, AT, 361021

wE: [HW) R 4B E AR (Matrix Metalloproteinase, MMPs) 1E 4 SUEL#{ UL #k 4L
HRERALE, A3EHZAK T SR S AG R B AR AR . (D75 ] PR S MMP BUE 5
7R Ry e LD 4 °CYA ISR, 455 BRI A ST RIS v 7 i (SEMD %R sef Jf 5%
RIXAELAT I MMP-3 5 MMP-16 FIHEAL 45 R4k, 224003115 B 20 2 5 tMMP3c 5 rMMP16¢,
SITEEA T . I SDS-PAG E. [ — (43555 4t — 35 B K P IR FEA 1 I E T I 2K
R, SERMER A E TR, HCAE B E & A6 R a5 (45
R IMMP 5 P04 SUR St LA B S S H 2O S5 K 35 520 . tMMP3c¢ 5 tMMP16¢ i
PER 37°C. i pH N 8, tMMP3c # e e AR, Ca*\ Ba* FMILIKEE Zn> H HuE/EH,
R Zo> J EDTA S0 55 el #0 i gvs, HEE R NaCl i 521 . & W FIREmE 1AL R
AN, 8h BURIIA M TE 4, X =IRIRIESs MBOR SRk, hEEHIR%E T 1.6, R
B E RN rMMP3c £ ZAE TR IEAF4E KT, tMMP16c NI FARIR ZRa e 454 [45
W) RS T LA MMP-3 FIl MMP-16 (R 57 5 3 W [0 B2 A JUL PR A 25 14 1 491
B, D9 R 2 0 5 S 1) JUTL PAY 6 A i A3 B S TR A 0 T S %

KRB Poutsl; RREREAMNR: RIEEA; WEFEE AL
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B RET IR ENIRRIF
NSRRI E A S AT SR S R
Epaledrs

IIETER 1,2%, MIEk1, BT4EL, k12
1. VLW RSP R S T AR, ERHE, 222005; 2. VLWAHVERE R SeHE Ssh s, Ex
e, 222005

B [HE] 2SR 70 SR A AR & ot g s SEIHE A B KRR
B (MAAs) BRI, RACKEFRFMIEAN MAAs BT BTk IAREEDIRE,
Mo AR 75 5w I T AR AR RS . [U7] RA IR S 585wtk 45 &
W 2 ph 2 -IBAR R, ARG IR EFRER . JGREBR B KON A AR IR Ak A IR )R
Pk, SLAMGIE . SRR IS SRR, PR MAAs 4 BT, iEPEVP K SLAE 7
WAl . (453 B TR TR AEE & MAAs BRI RE R4 1F; MAAs % DPPH
Al ABTS H HZEIEBRF ZIREMIGNE; 50 AT 100 uM MAAs 53 1T 5 3 H 1 Bt 5 £ o 22
e HE K BRI, 1.0% KE MAAs REFAREEA RUEEE )R], [458] 5L
DR -7 ] 2 TR AR T SR AR AR K SOE TR R R, R TR R RE AR T MAAs 75
MAAs H&MRFIPUEIM . PiR B AREETEYE, SRR w5 SRR PR B IR X A Ak 1 55 3 B
B SR B 5E it

KRR B WA BEES, WE RERRERR

FEIH: VLA RN FAGHIHE (CX(24)3063)

F—EE: WS, . W, . ARG 55 L. 13951498329, syy-
999@163.com
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25 A
2T R ERRARRRREERIW S
& (Dosidicus gigas) IIENEREENEYEN
NELBTENH
ERA L RLERD, REGR . ROUAT R, TEE Y, XK

LWL DAV RS i B 5 TR, WA BTN, 3100145 2. BN HARR A FRIER AR S T
FE2ERe, LT, 201418; 3. MR AR AT TR, AREEEIMN T, 363000

WE. MEBLH (Dosidicus gigas) M7 IME 52 2o 2 MU R & [RA], HA D[
IR R ™ BRI 1 S R . AWTFCRA T 2R T575, @ia i B (EEG). H
TRE BORAE G E AL, DURAEAN R B 2 R0 T IR R 1k A e oGk, B AR
PHHTEAENLS . E IR, BB R R IR R SR L R TR
134 BEG {55 BERM, & AN o ARB R 22 AW L o AN 7] 55 B A IR R 51
SR AN [ R T o 7, RN 22 R AE RO 4R IR Y 0-200 ZZAD AT 950-1500 2270 P IZ BT B 3L -

AR E R 25 AR, B S AA S R I S R I 3 i 7 [X 4k [k, EEG HIE
W& i RS 2o W PG TR, BERs B0 LS VAN TS 2 A bk i 424k, N
TR b SRS SR O TR ) R

REE: WEGE; Rk MR, KRR, Wi
BEBHI B AE RAEE

HEIWH: EEESHAITR (2024YFD2401905). [E R AR %34 (32572728). Wil
B EAREEER S (LZ22C200005). FitEEE RIIES (EA) TiH (2024N0061),

WIEE: x5k, B, M, #9%, WL KR RS TR R, BT
KA N TS 24 . HEi%: 0571-88813071; HLFHEF: slliu@zjut.edu.cn.

Effects of different sour off-flavor in jumbo squid (Dosidicus gigas)
on brain perceptions via scalp electroencephalogram and the

underlying mechanisms
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Jiangxiang Wang!, Zhigang Ke'!, Weiwei Cheng!, Xingran Kou?, Xuxia Zhou', Yuting Ding!3,
Shulai Liu*:!
1. College of Food Science and Technology, Zhejiang University of Technology, Hangzhou,310014, Zhejiang;
2. School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, Shanghai;
3. Food Science Research Institute of Zhangzhou, Zhangzhou 363000, Fujian

Abstract: The commercial utilization of jumbo squid (Dosidicus gigas) faces significant constraints
due to its pronounced sour off-flavor. This investigation employed a multimodal approach
combining electroencephalography (EEG), electronic sensing technology, and conventional sensory
evaluation to characterize the perceptual attributes and neural correlates of varying off-flavor
intensities, aiming to explore the underlying mechanisms. Sensory profiling indicated that sour oft-
flavor of jumbo squid was mainly attributed to the combined effects of sourness, bitterness, and
persistent aftertaste. Further analysis using the electronic tongue and electronic nose clarified the
distinct characteristics of the squid sour off-flavor at varying intensities. The spectrum analysis of
averaged EEG signals revealed robust neural activation patterns, with particularly prominent
responses in the d and o frequency bands. Distinct levels of sour off-flavor elicited clearly
different temporal dynamics, with perceptual distinctions emerging within the 0-200 and 950-1500
ms following stimulus onset. Notably, the topographical distribution and source localization results
suggested that increasing off-flavor intensity elicited progressively stronger neural activation, with
the prefrontal cortex and right temporal lobe showing the most pronounced responses. By
employing EEG for comparative analysis of sour off-flavor intensities in jumbo squid, this study
provides novel insights into the neurophysiological mechanisms underlying off-flavor perception.
Therefore, EEG is proved as a promising objective assessment tool for quantifying subtle flavor

variations often missed by conventional sensory panels in seafood quality evaluation.

Key words: Squid; Sour off-flavor; Brain perception; Scalp electroencephalogram; Taste
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REDBEEENWAHIIERERFEES
BRI EIER: ERRWSETMA
AELEFIRITZ R

AR R, B, Bk, ZmEg”
HENEFEREE RIS TR, WAREEBTESX =% 1299 5, 266000

lnxl

lnxl

W= AW R B EOR, KBTI neE A (APMD 5 KE 0 8EH (SPD RE
Pk, RIT T APM-SPI B & H A5 LT eSS T IR BE AL . MO 5 < ity
WL ZFYERE . RGRE . BT A AR SR T T AT 1 5t I AT A 2 R ke %
Ak, WEFLERW], BE%E SPL &R IEIN, £ PEe ERAE R LT 4EE . 3R SPTAIA
o BEARBE P ANE g, RIS SRR R . S5 TR, N o-BRE 3 B-Sr B R IR B
FeAs . RSO Ko ) T B PR R S AT R T A RS KT AR IR L ST
T AR, FEOymK o B P i i A P 3t T BORTR T, A AT ReHESh AT
FRERIE N T A B0Hr, LA AT S B R IR B A I/ oK

FekiE]: EKAMIEE: BTRITINGS PN, KOS B, SR MR R
HRIWH: (WA E SRR (2024Z0YS02). HESRMNF R R (2022NZ21).

WWAEE: ZHeH], 5, WA, BIEE, KK, jxm@ouc.edu.cn.
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R RENEsRERI ST E ZnE ik
FEH KA A R
LKHER R SR 5 TR, LT KHE 116023; 2. KESAELIRE, LT KE 116034)

B AL AR RO JEORE, SR PR TRAL B A B g B R i & B IR, B e
B L 23R TR A5 238 5 05 ) W Aupt Tt Ak B0 3 AR (O LR S AT IR PR 254 S5 i Ak
TR A O 2R o i R 3 S TE RS B e 25 T 440 W i
FE61°C. I8 20 min. EGAEMFE] 6.2 hy INEGE 2.20%. BHELL 1:40, ZFM4 FIKMARS
DPPH [ F1 505 BRI MR AR AL B AH 43 Sl 51 T 8.23% 1 54.89% . i IE 43 B9 3RAF VU N2 7, I
Wiy FE<1kDa 1] MP4 A fréa b st s . db—2b4litk MP4 153 F1-F4 IUAN W45y, H
W F1.F2 A1 F4 [¥) DPPH - IC50 {643 %4(1.831 £0.08).(2.862 £ 0.16)#1(1.838 +0.08) mg/mL,
EVEREN T F3o 45 R R IR AL B e RS 0 B PR R, 3 AL A2 L RO
PEFIRE A, AU SR AT YRS /AR AT Bihn , AT L BEREAR IS A2 . [FIRHIESE N> T Ik & & R
M2\ RNEIR. TR Dt 2R (¥ IR B A Tt S 5 1 | e i Bk e

ReEn: DARME P preEiik, Rtk

REHH: KESAERBK ST H (Dljswgj202404); 12748 H R R %3 &0 H
(JYTQN2023136); I TEHABTH EIH (JYTMS20230460),

EEVER O (1976—), 55, i, %, W95 v e AR W TR YR S FEIG : 15504261311,

E-mail: wulong@dlou.edu.cn.
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Exploring the Novel Pancreatic Lipase-Inhibitory Peptides in
Chlorella pyrenoidosa: Preparation, Puriffcation, Identiffcation, and

Molecular Docking

Dengmi Wang'2, Luan Lin'-*", Peng Liang'-, Wenjun Liu', Wenrui Ma', Ying Wang' and
Jicheng Chen?
1. Fujian Province Key Laboratory for the Development of Bioactive Material from Marine Algae, College of
Oceanology and Food Science, Quanzhou Normal University, Quanzhou, 362000, Fujian; 2. College of Food
Science, Fujian Agriculture and Forestry University, Fuzhou, 350001, Fujian; 3.Key Laboratory of Inshore

Resources Biotechnology, Fujian Province University, Quanzhou, 362000, Fujian.

Abstract: Obesity is a worldwide problem, and lowering pancreatic lipase (PL) activity is an effective
strategy to counteract it. In this study, pancreatic lipase-inhibitory (PL-I) peptides were isolated and
puriffed from Chlorella pyrenoidosa protein hydrolysates (CPPHs) using ultraffltration and
Sephadex gel chromatography (Sephadex G-25). A total of 858 peptides were identiffed by liquid
chromatography—-tandem mass spectrometry (LC-MS/MS). Four novel PL-I peptides (FLSQPF,
VWTPI, IVGPF, and IPYPL) were virtually screened using molecular docking and subsequently
synthesized, with VWTPI exhibiting the inhibition. Moreover, the inhibition of the enzyme by
VWTPI was a mixture of competitive and non-competitive inhibition, with an inhibition constant
(Ki) of 7.27 mg/mL. Molecular docking showed that VWTPI interacts with the PL active center by
hydrogen bonding, hydrophobic contacts, van der Waals forces, and - stacking. This study
suggests that peptides from Chlorella pyrenoidosa could be used as lipid-lowering agents to prevent

and cure obesity.
Key words: Chlorella pyrenoidosa; pancreatic lipase-inhibitory peptides; puriffcation; identiffcation;

molecular docking

Funding: This research was funded by Quanzhou “Jie Bang Gua Shuai” Key R&D Program
(grant number: 2025QZNZ02) and the Natural Science Foundation of Fujian Province (grant
number: 2020J01787).
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Figure 1

Exploring the Novel Pancreatic Lipase-Inhibitory Peptides in Chlorella pyrenoidosa:

Preparation, Purification, ldentification, and Molecular Docking

LC-MS/MS

Separation and purification

»® % 1

H
H H Tr ¢
. Sephadex G-25 Gel Chromatography H .
chiorella ' ' [ .
' I [ allls »
: i R
— —— fe T
| i v
£
;

pH7.5,60:C *

H
inhibition kinetics H l
'

'

' H

; U i ;

Y w1 G H

imiimet) " - '

! H

' ' '

. Measurement of activity indicators H A @ = 3!

: . i o = )

; b i @ v &S

: ' : Mixed competitive : H - .

: ' ' suppression ' H 3D Structrue:

H H Pt H
H '

Systems y ¥ Peptide i i i Identify the inhibition pattern

369


mailto:luan9008@qztc.edu.cn

2025 K= SN LGSR &R AR E S

s E AR T Z U= I A5
SRUKHL S0, AR 0, AKICEE Y, O CUUBUESE Y, RN, XEF Y, gk
Y, IS, AR Y R Y i T

1ROEEE RS BnESE TR, T KE 116023; 2. BKEEN TEARTFR S HO, TF KE
116023; 3. L THK=MIN T REEER A E S, L7 KiE 116023

. AW T LA fr B BEATIG Y . AR SERBON R BRI RE e f m BE ) T ZRCTT
R HY S B 2L BE IR it o BT FEAN [T 2O o Hy St #0055 12 e #0420 JBE b e
(2N E0 2 SN AT 3o G RARMT, ST s il fa i S i #4057 508 — Bkt
A iy i it AL PN 2Oy — B I 2], R A7y 2380 08 28 A0 T oAt LA #4
B T e R P R I B85 3] 25 A48 SR S AL AL BRI B0 P A 2 S M K, F
UNAE T

X AN [ I 5T FRE T ol iR i 1 8 AL ) o o AR A R EAT AT 7, S S L ) B S Tl
AR o 3o o N R A KA AN [ LR 2% T T 18] % T A B AR AR KA AL, 454 Pearson A
KU HT, B KRB RS, A AL L TVB-N EoNZ O T, Ml # AU 0 BL TBA 18
NRESE . Fe T AL B ) AR e A RPN P b7 i (R B R, R4S AR A B 28
SO T R

KB BH L B AUTR. SR

WiH: FXE SR IRITE (2023YFD2100600), [ 5% #E27 \h B AR A & 5 A RHE: K 1 H
(CARS-50)

WIEE: i, %, FIRGHHELE I, BRI LT R FIRH A, 13840847973,
hyh@dlou.edu.cn

Optimization of gelatinization process and development for brown

algae fish ball product

Binggi Guo!?3, Jiani Pang!>?, Huiyang Zhang'!3, Fangjie Cao >3, Tingmei Yan'->3, Qiming
Cai'?3, Shu Liu">3, Han Zhang '%3, Yichao Ma!*?, Dandan Ren'??, Qiukuan Wang'->3, Yunhai
Hel,2,3*

1. College of Food Science and Engineering, ;2. National R & D Branch Center For Seaweed Processing;3. Key
Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian Ocean University , Dalian

116023, China
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Abstract : This study used silver carp surimi and the liquid extracts of kelp and wakame as the main
raw materials to optimize the formulation for brown algae silver carp surimi products. Both
wakame-surimi and kelp-surimi products were prepared, and the effects of different heating
methods on the gel properties of these products were investigated to determine the optimal heating
conditions. The results indicated that two-stage water bath heating was the optimal method for
wakame-surimi balls, while two-stage high-pressure cooking was optimal for kelp-surimi balls.
Both methods were significantly superior to other thermal gelation methods evaluated. The brown
algae-surimi balls prepared using these optimal heating methods exhibited uniform and smooth

pores, a compact gel network structure, and effective water-holding capacity.

Furthermore, the quality changes of wakame-surimi and kelp-surimi balls stored at different
temperatures were studied, and corresponding shelf-life prediction models were established. By
monitoring the changes in various quality indicators during storage under different temperature
conditions and combining with Pearson correlation analysis, the key quality indicators were
identified. TVB-N value was determined as the core factor for wakame-surimi balls, while TBA
value was the key parameter for kelp-surimi balls. Based on this, kinetic models were developed
which effectively predicted the shelf life of both products, and the corresponding shelf-life

prediction equations were derived.

Key words: Brown algae; Frozen surimi; Gel properties; Heating methods; Shelf life
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Volatile Flavor Characterization and Microbial Deodorization of

Kelp Using GC-IMS and ROAV

Fangjie Cao'>3, Xinyi Che">3, Xingyu Liu">3, Bingqi Guo'-*?, Zhijun Wang!?3, Tingmei Yan'??,
Yan Ma'?3, Shu Liu'?3, Han Zhang >3, Yichao Ma!?3, Dandan Ren"->3, Qiukuan Wang'->3,
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Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian Ocean University , Dalian
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116023, China

Abstract: In this study, the volatile flavor profiles of kelp, wakame, and caged kelp were compared
using gas chromatography—ion mobility spectrometry (GC-IMS) coupled with relative odor activity
value (ROAV). Aldehydes and ketones were identified as the dominant fishy components, with 1-
octen-3-one recognized as the strongest fishy flavor marker, contributing significantly more than

(E)-2-nonenal.

Considering the nutrient loss and texture changes associated with traditional deodorization methods
for salted kelp, this study focused on microbial fermentation for targeted deodorization. Raw salted
kelp fermented with anomalous Wickham’ s yeast exhibited a substantial reduction in 1-octen-3-
one and produced isovaleraldehyde and propyl acetate to mask the fishy odor, while lactobacillus—
yeast co-fermentation showed a similar mechanism but with lower stability. Fermentation of cooked
salted kelp with brewer’ s yeast decreased 1-octen-3-one levels, accompanied by the accumulation
of isovaleraldehyde and other flavor compounds, improving sensory quality. Compared with
commercially available products, fermented samples were dominated by isovaleraldehyde, with off-
flavor compounds such as 1-penten-3-one markedly reduced. These results demonstrate that
microbial fermentation effectively mitigates fishy taste while promoting the formation of aroma-
enhancing compounds, providing a theoretical basis for flavor modulation, standardized processing,

and high-value product development of kelp.

Keywords: Salted kelp; Microorganisms; Fermentation deodorization; Flavor enhancement
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Mutagenesis of Fucoidanase producing strains and and Sequence

Analysis of Fucoidanase

JIA Yitian',Li Wengian',Wei Xuan',HE Yunhai'2, REN Dandan'-2,LIU Shu'->*
(1. College of Food Science and Engineering, National R&D Branch Center For Seaweed Processing, Key
Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian Ocean University, Dalian

116023, China; 2. Collaborative Innovation Center of Seafood Deep Processing, Dalian 116034, China.)

Abstract:[Objective] In order to enhance the enzymatic efficiency of fucoidanase and meet the
demands of fucoidan degradation, oligosaccharide preparation and related applications in the
food field;[Methods] In this study, fucoidanase was extracted from Cobetia amphilecti HN-25
strain. Ultraviolet (UV) mutagenesis was used on the strain to improve the enzyme activity of the
microbial strain and obtain a stable enzyme producing strain. Meanwhile the enzyme proteins
were purified and sequenced by LC-MS;[Results] Through the UV mutagenesis experiments, one
positive mutant strain was screened out with passage stability. And the enzyme activity was 51%
higher than that of the original strain. Through the SDS-PAGE method and native-PAGE

experiments, three bands with molecular weights of 75kDa, 48kDa, and 11kDa were obtained,
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and the protein sequence information was analyzed and integrated [Conclusion] A stable enzyme-
producing strain and the protein sequences of purified enzymes were obtained through
experiments, laying an information foundation for the subsequent heterologous expression of
fucoidanase.

Keywards: Cobetia amphilecti;Fucoidanase; Ultraviolet mutagenesis; Protein purification
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Preparation of Core-Shell Phage-Loaded Microspheres and Study of

Their Stability and Release Behavior

Xie Yun, Han Mingzhe, Zhao Qiancheng, Gao Yue, Zhang Dan, Su Qian, Mu Yue, Ma
Yongsheng*

College of Food Science and Engineering, DalianOcean University, Liaoning Dalian, 116023

Abstract: This study aimed to develop a core-shell phage-loaded microsphere as an antibiotic

alternative for the prevention and control of bacterial diseases in farmed fish. Using

Citrobacter freundii phage LV-1 as a model, core-shell alginate/alginate-whey protein (Alg/Alg-
Whey) composite gel microspheres loaded with phage were prepared via the extrusion-dripping
method coupled with secondary in-situ gelation. The stability and release behavior of the

microencapsulated phage in simulated gastrointestinal environments were analyzed, and its storage
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stability was investigated. The results showed that the phage remained stable during the
encapsulation process, with an average encapsulation efficiency of approximately 94%. The acid
resistance of the microencapsulated phage was significantly improved, with the titer decreasing by
only 0.53 Ig PFU/mL after 2 hours of incubation in simulated gastric fluid (pH 2.4). Nearly complete
release was observed after 8 hours of incubation in simulated intestinal fluid. The phage retained
significant activity without obvious loss after 7 weeks of storage in hydrated microspheres at 4° C,
demonstrating good storage stability. This study indicates that the core-shell phage-loaded
microspheres can protect phage viability and enable stable release in the intestine, showing promise
for application in controlling bacterial diseases in farmed fish and offering a feasible strategy to
mitigate drug residues in aquatic products at the source.

Key words: Phage; Microencapsulation;Sodium alginate/Whey protein composite gel; Core-shell

microspher
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ComparativeAnalysis of Enzymatic Hydrolysate Peptide Profiles
from Different Sea Cucumbers Using Nano-LC Coupled with

Orbitrap Fusion Lumos Tribrid High-Resolution Mass Spectrometry

Zhang Dan', Qu Tingfei', Zhao Qiancheng', Wu Yanqiang?, Zhang Jun?, Wang Zheng', Xie
Yun!, Ma Yongsheng*!

1. College of Food Science and Engineering, Dalian Ocean University, Dalian, Liaoning 116023, China; 2.
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Dalian

Bangchuidao Seafood Co.,Ltd., Dalian, Liaoning 116100, China

Abstract: This study aimed to compare the peptide profiles of enzymatic hydrolysates from the
Japanese sea cucumber (Apostichopus japonicus) and two lower-value species —the red sea
cucumber (Cucumaria frondosa) and the sea potato (Acaudina molpadioides). Hydrolysis was
performed using alkaline protease and papain, and the resulting peptide profiles were analyzed
using nano-liquid chromatography coupled with an Orbitrap Fusion Lumos Tribrid high-resolution
mass spectrometer (NanoLC-Orbitrap Fusion Lumos). The results indicated that for the same sea
cucumber species, papain hydrolysis released a greater number of peptides than alkaline protease.
Among the three species hydrolyzed with alkaline protease, the number of peptides released
followed the order: C. frondosa > A. japonicus > A. molpadioides, with 717 common peptides

identified. When hydrolyzed with papain, the order of peptide release was: A. japonicus > C.

frondosa > A. molpadioides, with 1,510 common peptides identified. Across all six hydrolysates, a
total of 183 common peptides were detected, 177 of which had quantifiable abundance data.
Analysis of high-abundance peptides revealed that the predominant parent proteins included non-
muscle actin, myosin heavy chain, vitellogenin, collagen, and filamin. The study demonstrated that
the abundance and types of peptides in the body wall hydrolysates of the three sea cucumber species
were both species-specific and significantly influenced by the protease used. These findings
provided a scientific basis for the selection of appropriate raw materials and proteases in the

production of sea cucumber-derived bioactive peptides.

Keywords: Apostichopus japonicus, Cucumaria frondosa, Acaudina molpadioides, high-resolution

mass spectrometry, peptidomics
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Study on the Effects of Salting Processing on Nutritional
Components and Lead Content of Laminaria japonica and Undaria

pinnatifida at Harvest Period

Jiaqi Chang'?>3, Shu Liu'??, Han Zhang'>3, Yichao Ma'->3, Dandan Ren'?3, Qiukuan Wang'?3,
Yunhai He!->3*

1. College of Food Science and Engineering, ;2. National R & D Branch Center For Seaweed Processing;3. Key
Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian Ocean University , Dalian

116023, China

Abstract: Salting is the most important primary processing method for brown seaweeds (such as
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Laminaria japonica and Undaria pinnatifida). Its processing process has a significant impact on the
quality of salted products, which in turn affects the quality of brown seaweeds products throughout
the entire supply chain.In this study, the harvest periods of Laminaria japonica and Undaria
pinnatifida in the Dalian sea area were divided into 10 and 9 stages respectively, with seven-day
intervals. Samples of fresh, blanched, and salted materials were collected at each stage, and the
contents of nutritional components, important bioactive substances, and heavy metals (lead and
cadmium) were detected respectively. The periodic variation was analyzed, the dynamic changes in
nutritional components and other substances during the salting process were clarified, and the
correlation between the changes of heavy metals (lead and cadmium) and other components was
revealed. The research results provide a scientific basis and data support for the safety and quality
improvement of brown seaweeds salted products.

Keywords: Harvest period; Heavy metals; Salting processing of brown algae; Nutritional

components
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Changes in nutritional and eating quality of ready-to-eat sea

cucumber during processing

Wang Zheng', Zhao Qiancheng', Wu Yangiang?,Zhang Dan',GaoYue', ZhangJun?Chen
Jiacheng!, Ma Yongsheng*!
1. College of Food Science and Engineering, Dalian Ocean University, Dalian, Liaoning 116023, China;2. Dalian
Bangchuidao Seafood Co.,Ltd., Dalian, Liaoning 116100, China

Abstract: This study aimed to investigate the changes in nutritional and eating quality of ready-to-
eat sea cucumber during processing. The loss patterns of nutrients, including proteins,

polysaccharides, and trace elements, during boiling and rehydration were systematically examined.
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Texture profile analysis (TPA) and microstructural observation of the body wall were employed to
elucidate the textural changes during processing. Headspace solid-phase microextraction coupled
with gas chromatography—mass spectrometry (HS-SPME-GC-MS) was used to analyze the
evolution of volatile compounds, while non-targeted metabolomics was applied to compare the
relative abundances of small-molecule metabolites between fresh and processed sea cucumbers. The
results showed that boiling duration significantly influenced the rehydration yield and the contents
of proteins, polysaccharides, and certain trace elements in the final product. Prolonged boiling led
to the breakdown and degradation of collagen fibers in the body wall, resulting in texture softening.
Characteristic off-flavor compounds, such as phenols, aldehydes, and ethers, decreased during
boiling, while typical aroma-active esters increased. Additionally, significant reductions were
observed in small-molecule metabolites, including amino acids, fatty acids, and nucleotides, after
boiling and rehydration. This study demonstrated that boiling time served as a critical processing
parameter, significantly affecting the processing characteristics, nutritional quality, and eating
quality of ready-to-eat sea cucumber, whereas the rehydration process primarily determined the
textural properties of the final product.

Keywords: Ready-to-eat sea cucumber; Nutritional Quality; Texture profile analysis (TPA); Volatile

compounds; Non-targeted metabolomics
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Comparative analysis of flavors and flavor compounds in different

tissues of oysters based on GC-MS/GC-IMS and HPLC-PDA

Ji Shi, Wenzheng Shi*

College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract : This study aimed to investigate the differences in flavor substances and taste components
among different parts of oysters. Headspace gas chromatography-ion mobility spectrometry (HS-

GC-IMS) and solid-phase microextraction gas chromatography-mass spectrometry (SPME-GC-MS)
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were used to analyze volatile compounds, while high-performance liquid chromatography (HPLC)
was employed to determine the compositions of free amino acids, flavor nucleotides, and organic
acids. The results showed that significant differences in odor were observed among the mantle, gill,
adductor muscle, and visceral mass of oysters. The overall flavor was mainly characterized by fishy,
fatty, green, cucumber-like, mushroom-like, almond-like, and pine-like aromas. Ten key aroma
compounds were identified, including hexanal, heptanal, nonanal, (E)-2-nonenal, and 1-octen-3-ol.
The visceral mass exhibited the strongest aroma, whereas the adductor muscle had a mild odor.
HPLC analysis revealed that 16 free amino acids, 6 flavor nucleotides, and 3 organic acids were
detected in different oyster parts. Among these, the visceral mass had the highest contents of
glutamic acid (Glu), adenosine triphosphate (ATP), and inosine monophosphate (IMP), making it
the primary umami-contributing part. The adenosine monophosphate (AMP) in the adductor muscle
(with a taste activity value, TAV > 1) made a significant contribution to umami. In conclusion, there
were significant differences in flavor substances and taste components among different oyster parts.
This study provides a theoretical basis for the high-quality processing and utilization of different

oyster tissues.

Key words: Pacific Oysters; Different Tissues; Taste; Flavor
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Table 1. Free amino acid composition in different oyster tissues.

Concentration (mg/100g) Threshold (mg/100g) TAV
FAA
Mantle Gill Adductor Viscera A B C D
27.178 27.70 23.27% 16. 34+
Asp 100 0.28 0.28 0.23 0.16
+0.61la +0.53a 1. 12b 0.31c
27.03 13. 86 10. 05+ 43.48%
Thr 260 0.10 0.05 0.04 0.17
+4. 28¢ +1.89% 1.4b 3.23a
12.70 4.62% 2.63% 18.60%
Ser 150 0.08 0.03 0.02 0.12
+1.3lc 0. 68b 0. 16b 1. 74a
94.93 62. 47 54. 46 £ 123. 57
Glu 30 3.16 2.08 1.82 4.12
+38. 24¢ +5.2b 1. 12b +2. 84a
60. 51 60. 82 260. 75+ 145. 09
Gly 130 0.47 0. 47 2.01 1.12
+6.95¢ +5.48¢ 11. 86a +6.96b
56. 23 48. 34 63.97+ 62.57%
Ala 60 0.94 0.81 1.07 1. 04
+1.95b +3.83b 2.45a 2.43a
3.97% 1.50% 1.64% 4.16%
Cys - - - - -
0.47a 0.11b 0. 09b 0. 24a
3. 16k 1.88% 1.59+ 8.01%
Val 40 0.08 0.05 0.04 0.20
0. 29b 0.21b 0. 09b 0.41a
5.31% 1.59+ 1.84% 7.06%
Met 190 0.03 0.01 0.01 0.04
0. 29¢ 0. 24b 0. 29b 0. 65a
2.17x 1.29+ 0.98+ 6. 12+
lle 90 0.02 0.01 0.01 0.07
0. 18¢ 0. 16b 0. 14b 0. 19a
5.00% 2.86% 1.74% 11.05%
Leu 380 0.01 0.01 0.00 0.03
0. 48¢ 0.32b 0. 18b 0. 38a
25.40 19.07 91.74% 39.63+
Tyr 91 0.28 0.21 1.01 0. 44
+0. 68¢ +0.88¢ 4.87a 1. 36b
3.82% 2.17x 1.69+ 7.72+%
Phe 90 0.04 0.02 0.02 0.09
0.37c 0. 26b 0. 15b 0.39a
27.178 27.70 23.27% 16. 34+
Lys 50 0.38 0.17 0.16 0.61
+0.61a +0.53a 1.12b 0.31c
27.03 13. 86 10. 05+ 43.48%
His 20 0.74 0.25 0.23 0.72
+4. 28¢ +1.8% 1. 4b 3.23a
12.70 4.62% 2.63+ 18.60%
Arg 50 0.90 0.48 1.25 1.81

+1.31c 0.68b 0. 16b 1.74a
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The effect of various charged polysaccharides on the quality of low-

salt surimi in silver carp during freeze-thaw cycles

Hansong Zhang, Jian Shi, Tong Xu, Hanting Ma, Ji Shi, Lisha Yang, Wenzheng Shi*
College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: This study investigated the effects of carboxymethyl chitosan (CMCS) and quaternary
chitosan (QAC) on the quality of low-salt silver carp surimi during freeze-thaw cycle (FTC). The
results indicate that polysaccharides significantly improve the gel properties of surimi and enhance
its freeze-thaw stability. The incorporation of polysaccharides was found to enhance water-holding
capacity (WHC), mitigate the decline in textural properties, and gel strength was enhanced. In
addition, the secondary and tertiary structures of myofibrillar protein (MP) were preserved, thereby
reducing structural disruption and ice crystal-induced damage. The structural stability of surimi is
maintained through electrostatic and hydrogen-bonding interactions between polysaccharides and

the myosin complex via molecular simulations, supporting their application as antifreeze agents.
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This study provides a theoretical basis for natural antifreeze agents and a pathway for high-value
processing of low-value aquatic products.

Keywords: Myofibrillar protein; Molecular simulation; Electrostatic interaction; Antifreeze
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Extraction, Purification, and Structural Analysis of Phenolic-

Polysaccharide Complexes from Different Parts of Hizikia fusiforme
Yunjin Li'?3,Di Li'?3,Shu Liu'->3, Han Zhang %3, Yichao Ma'?3, Dandan Ren'?3, Qiukuan Wang'->3,
Yunhai He!->3¥*

1. College of Food Science and Engineering, ;2. National R & D Branch Center For Seaweed Processing;3. Key
Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian Ocean University , Dalian 116023,
China

Abstract: As an important economic brown algal resource, Hizikia fusiformis thalli are divided into three
parts: air bladders, stipes, and holdfasts. The structural and functional differences among these parts lead
to variations in their phenolic-polysaccharide conjugate content. This study employed a stepwise
optimized protocol—"defatting with petroleum ether, alkali-assisted cell wall disruption, and ethanol
precipitation for enrichment"—to extract phenolic-polysaccharide conjugates from different sections
of Hizikia fusiformis. The extraction process was systematically optimized using single-factor and
orthogonal experimental designs. The resulting conjugates were subsequently isolated and purified via
NKA-9 column chromatography. Their structural characteristics, including monosaccharide composition,
phenolic constituent profile, and molecular weight distribution, were characterized using techniques such
as high-performance liquid chromatography (HPLC), Fourier transform infrared spectroscopy (FT-IR),
ultraviolet (UV) spectroscopy, and nuclear magnetic resonance (NMR). Furthermore, the in vitro

antioxidant activities of the phenolic-polysaccharide conjugates from each algal part were evaluated.
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These findings provide a theoretical foundation for the targeted development of functional seaweed-based

products.

Key words:Hizikia fusiformis;Phenolic polysaccharide complexes;Extract;Purification;Oxidation resist

ance

391



2025 7K N LR A R AR 2

K=& B DPERREXT PN EERE BT IEAISZ I AL Hl i
?'_Il\..
Wi 1, BeM8 2, gKig2

(IABHEAMIE T DR R, REE WM 350000, 2. RMIHIEFEBHEES &M, HWEYE R
JHTH 362000)

BE. KEAAIPEEAE (large vellow croaker roe phospholipids, LYPLs) f&—FhFE kA
BAERY n-3 ZLAMAAEHE (n-3 polyunsaturated fatty acids, n—3 PUFA) HIThEeM:AE R,

AIYEJ n=3 PUFA b 785545 R SCE 4 A PR JBE ) it (Pl R e 1, (FL AR T e AN B B . A 56 DA
RN 3RS0 LYPLs XS AIBENURET4EEE A (myofibrillar protein, MP) FRIBELRF
PE o3 [AEF JT RN O G5 A 52, BT LYPLs X PRIBEBERR M (s LA Je 55 MP R 4544
BUHIR R HE— B S 2GS H AR 12 /12288 (molecular dynamics simulation, MDS)

BoR, A LYPLs whEZALr — ZHONIEIR M BEAEBUIEGL (Phosphatidylcholine-DHA, PC-
DHA) S5WEEHARE A G 5 EAENS, REHME “EAMR-AERZAIE- o -C JHTi83)
AL B ARHTIR R, TR N TR AR A I R T DAY AR o B 20 LR S A T RS S

KRG KM@ INBER; HAARBERES: n-3 2 AMAAENTR; 7730 /1A

Effects of Large Yellow Croaker (Larimichthys Crocea) Roe

Phospholipids on the Quality of Minced Gel and its Mechanism
Boruo YANG !, Peng LIANG?, Min ZHANG 2
(1. College of Food Science, Fujian Agriculture and Forestry University, 350000, Fuzhou;
2. College of Oceanography and Food Science, Quanzhou Normal University, 362000, Quanzhou)

Abstract: Large yellow croaker roe phospholipids (LYPLs) are functional lipids mainly composed of
phospholipid type n-3 polyunsaturated fatty acids (n-3 PUFA). LYPLs can effectively improve the gel
properties of pork minced meat products as an n-3 PUFA supplement, but the mechanism of its action
remains unclear. This study aims to use the longissimus dorsi muscle of pigs as raw material. First, starting
from the minced pork system, this study investigated the effects of LYPLs on the gel properties,
intermolecular forces, and microscopic gel structure of minced pork and its primary component,
myofibrillar protein (MP), from the perspectives of macroscopic gel properties and microscopic protein

molecular changes. The aim was to determine the influence of LYPLs on the gel properties of minced pork
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and their relationship with changes in MP gel structure. Subsequently, multi-spectral technology and
molecular dynamics simulation (MDS) techniques were used to explore the binding and interaction
mechanisms between phosphatidylcholine (PC-DHA), the primary component of LYPLs, and myosin in
pork mince. A systematic stepwise analytical framework was established, progressing from “protein
conformation changes to amino acid residue changes and to a-C atom movement changes.” The research
results provided theoretical support for a deeper understanding of the molecular mechanism by which

marine phospholipids regulate the quality of meat products.

Key words: Large yellow croaker roe phospholipids; Minced pork gel; n-3 polyunsaturated fatty acids;

Molecular dynamics simulations
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Fluorescence Properties of Carbon Dots Derived from Large Yellow

Croaker Processing By-products
Bo Feng!, Shen Yang', Rong Lin'*"
1. College of Ocean Food and Biological Engineering, Jimei University, Xiamen, 361021, Fujian; 2. Fujian Provincial
Key Laboratory of Food Microbiology and Enzyme Engineering, Jimei University, Xiamen, 361021, Fujian

Abstract: This study synthesized carbon dots (CDs) from large yellow croaker processing by-products
using a one-step green hydrothermal method and systematically evaluated their photoluminescence
stability under various environmental conditions. The optical and surface properties of the CDs were
characterized by UV-Vis absorption spectroscopy, photoluminescence spectroscopy, and FT-IR
spectroscopy. The fluorescence behavior of CDs was evaluated under varying conditions, including pH
levels, salinity concrntrations, and exposure to representative metal ions. The water-dispersible CDs
emitted blue fluorescence under appropriate excitation and displayed excitation-dependent emission. It
exhibits stable fluorescence at neutral pH, but the fluorescence intensity gradually decreased under acidic
or alkaline environments. Additionally, increased salinity leads to fluorescence quenching. Common
physiological cations exerted minimal effects on CDs fluorescence, while transition metal ions, such as
Fe3+ and Cu2+, induced pronounced quenching. These findings present a novel approach for the high-
value utilization of aquatic by-products. The obtained CDs exhibit excellent fluorescence performance
with environmental stability, and selectivity responses to specific metal ions, suggesting promising

applications in bioimaging and ion sensing.

Key words: large yellow croaker; carbon dots; fluorescence stability; waste utilization
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Enhancement of Seaweed Functionality by Sequential Fermentation with

Bacillus subtilis and Lactiplantibacillus plantarum
Wenyu Wei, Jing Wu, Ritian Jin, Duo Liang, Rong Lin, Shen Yang*
(College of Ocean Food and Biological Engineering, Jimei University, Xiamen, 361021, Fujian)

Abstract: This study aimed to develop an efficient processing strategy for seaweed using sequential
fermentation with Bacillus subtilis and Lactiplantibacillus plantarum. A two-stage fermentation process
was employed, an initial aerobic fermentation by B. subtilis to degrade the algal cell wall and
polysaccharides, followed by anaerobic lactic acid fermentation with L. plantarum. Key physicochemical
parameters (pH, total acidity, reducing sugars, etc.) were monitored, and the bioactivities of the products,
including antioxidant, anti-hyperglycemic, anti-hypertensive, and lipid-lowering activities, were evaluated.
Results demonstrated that the sequential fermentation process was significantly superior to single-strain
or mixed-culture fermentation, exhibiting a notable synergistic effect. The yield of bioactive peptides and
alginate oligosaccharides were pronounced increased, and antioxidant activity reached 1.7 times than that
of unfermented samples. This study confirms that the temporal fermentation strategy effectively leverages
the metabolic synergism between the two bacterial strains, significantly improving the bioactivity and
functional components of seaweed, thereby providing a novel approach for developing high-value seaweed

products.

Key words: Seaweed; Sequential Fermentation; Bioactivity; High value-added
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Preparation and Characterization of Antibacterial Kelp-Derived Carbon

Dots
Qihang Zheng, Ritian Jin, Duo Liang, Rong Lin, Shen Yang*

College of Ocean Food and Biological Engineering, Jimei University, Xiamen, 361021, Fujian

Abstract: This study utilizes kelp as a renewable precursor to synthesize antibacterial carbon dots (CDs),
and characterizing their physicochemical properties. Kelp CDs and kelp-citric acid CDs were synthesized
via a one-step hydrothermal method. Antibacterial activity against Escherichia coli and Staphylococcus
aureus was evaluated using minimum inhibitory concentration (MIC) assays. The kelp-citric acid CDs
were characterized by transmission electron microscopy (TEM), X-ray photoelectron spectroscopy (XPS),
X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), UV—-Vis absorption, and
photoluminescence spectroscopy. The results indicate that the kelp-citric acid CDs consist of C, N, and O,
with enriched oxygen containing surfaces groups (e.g., O-H, C-0), display visible-range emission with
excitation-dependent photoluminescence, and exhibit enhanced antibacterial activity compared to
unmodified kelp CDs, effectively inhibiting the growth of representative Gram-negative and Gram-

positive bacteria strains. These results provide a viable approach for the high-value utilization of algal
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resources.

Key words: kelp; carbon dots; surface modification; antibacterial activity; waste valorization
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The Formation Pathway and Regulatory Mechanism of Bitter
Substances in Sturgeon Caviar
Yangin LIU !, Guixin HAN!, Jinlin WANG?, Xinxing XU"", Yuanhui ZHAQ"

(1. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China; 2.Quzhou
Sturgeon Aquatic Food Science and Technology Development Co., Ltd., Quzhou 324002, China)

Abstract : China has ranked first in the world in terms of the production and sales of sturgeon caviar for
ten consecutive years. However, the deterioration of the sensory quality of sturgeon caviar during
processing and storage has caused serious economic losses. The simple descriptive analysis identified

‘creamy’ , ‘nutty’ , ‘fresh’ , “bitter”, ‘fishy’ and ‘metallic’ are representative descriptors
of caviar taste. Significantly differential metabolites were compared with the bitter databases BitterX and
BitterSweet, and a total of 19 potentially bitter compounds such as ethyl hexadecanoate, ricinoleic acid,
cucurbitacin D were screened out. Cucurbitacin D, ricinoleic acid and ethyl hexadecanoate were the most
tightly bound to the bitter taste receptor T2R46 with RMSDs of 0.3625, 0.3697 and 0.3473 nm,
respectively, and hydrogen bonding interactions and hydrophobic interactions were the main forces for
their binding. The quantitative analysis of the three compounds showed that the contents of ethyl
hexadecanoate, ricinoleic acid, and cucurbitacin D in bitter caviar were 73.35 1 g/mL, 312.83 1 g/mL,
and 3.97 1 g/mL, respectively, which were significantly higher than those in the normal caviar. The
present study also initially explored the bitter masking effects of three bitter masking agents, namely,
adenosine monophosphate (AMP), B -lactoglobulin, and 7Y -aminobutyric acid on the bitter simulation
solution of caviar, and the electronic tongue results showed that AMP could completely mask the bitterness
of the standard bitter mixing solution. These results provided a theoretical basis for a comprehensive

analysis of caviar taste perception, and a preliminary investigation into the practical application of masking
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bitter caviar.

Key words: Sturgeon caviar; Bitterness; Bitter perception; Bitterness masking
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T, 2023 45 “VLHREXEINA" 2023 48 “HIMTTERILAF IS B 207, 3K 2024 4F b [E & b RHAROR 7
SRPAHRBED R TR (5 MN) FE R IEE 10 RII.
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Effects of Partial Freezing Storage on the Freshness and Muscle

Microstructure of Macrobrachium rosenbergii
LIU Junsong!, ZHENG Wen!, Gao Yue!, XIAO Bohanyu!, LU Hang', ZHAO Hui', TIAN
Yuanyong'*

(1. College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China )

Abstract: To explore the application of fluidized ice in the preservation of Macrobrachium rosenbergii,
this study divided the prawns into four groups: live prawn group (Group L), freshly dead group (Group
D), -1 ° C fluidized ice cooling group (Group -1), and -6 ° C fluidized ice storage group (Group -6).
Sensory quality, microstructure of prawn meat, and chemical indicators including pH value and ATP were
determined on days 0, 1, 3, 5, 7, and 9 of storage. Results showed that Group L had a higher ATP content
than Group D, with a cooking loss rate 5.5% lower than that of Group D, while no significant differences
were observed in other indicators. Group -6 outperformed Group -1 in appearance and sensory evaluation,
with a faster cooling rate, more stable m pH change, lower cooking loss rate, and slower ATP degradation.
On day 0, the ATP content of Group -6 reached 85% of that in Group L, which was significantly higher
than that in Group D. On day 7 of storage, the myofibrils in Group -6 remained tightly arranged and
coherent, showing a significantly better microstructure than Group -1. Freshness evaluation based on K-
value indicated that the scores of Group -6 were higher than those of Group D throughout the storage
period and close to those of Group L, reaching 98% of Group L's score on day 0. In conclusion, -6 ° C
fluidized ice can effectively delay the quality deterioration of Macrobrachium rosenbergii and maintain its

freshness and sensory quality, providing support for optimizing its supply chain.

Keywords: Slurry Ice; Macrobrachium rosenbergii; Preservation; Partial freezing
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W R AR HE G 7RI T 2T T ARG BRI L2 I SR (1 R A f f1a H 5 J HR
WRAFPESEAT I 7T . PAVRER A HED) B R AINEN 1%, BMBNINEN 2.5%, HEABRRINEN 1%,
RHEZRINEN 3%; TR 800 W, i) 50 s, JHAEURE 180°C JMIERHA 2 min. W0
L-2P e R v 2 s e HE O B Ak g, DPPH A HILIERR R B 56.08% 73] 72.18%, ABTS*
H 3G R H 59.24% FFEE] 74.34%; IO LB e BRAE SRR L U1 #5 R M JRUARZEL R T
HAEBMAER, RS IMP FIl AMP 45 R HIR & &. A7l — Bt amxin TY
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KB Bt LA w KR

Study on the Quality and Flavor of Seasoned Mackerel Fillets
Li Yuxin, Yang Tianyi, Xue Yuxin, Yu Kuoyue, Li Yingchang

College of Food Science and Engineering, Bohai university, Jinzhou 121013, Liaoning

Abstract:. The formulation and processing technology of seasoned mackerel fish steak were optimized, and
the quality and flavor characteristics of seasoned mackerel fish steak with the addition of L-cysteine were
investigated. The optimal formulation for the seasoned mackerel fish steak consisted of 1% salt, 2.5% soy
sauce, 1% white pepper, and 3% cooking wine. The optimal processing parameters were microwave power
of 800 W, microwave time of 50 s, frying temperature of 180° C, and frying time of 2 min. The addition
of L-cysteine significantly enhanced the antioxidant properties of the fish steak. The DPPH radical
scavenging rate increased from 56.08% to 72.18%, and the ABTS" radical scavenging rate increased from
59.24% to 74.34%. The addition of L-cysteine played a positive role in enhancing the umami taste and
regulating the composition of volatile flavors, significantly increasing the content of taste-presenting
nucleotides such as IMP and AMP. This study provides references for further improving the deep

processing and quality control of mackerel.

Key words: Seasoned mackerel fish steak; L-Cysteine; quality; flavor analysis
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Correlation between flavor quality evolution and lipid oxidation of sea

urchin during refrigeration based on GC-IMS
Fangbing Wu!, Dongping An!, Na Wang!, Jingyi Liu', Qingyu Wang!, Bincheng Zhang!, Yuanyong
Tian', Hui Zhao', Xuefeng Lu', Tianyu Wang', Hang Lu'*

(1. College of Food Science and Engineering, Dalian Ocean University, Dalian, 116023, Liaoning)

Abstract: This study focused on the flavor changes of sea urchin during refrigeration, aiming to analyze
the dynamic changes of flavor substances during their storage period through multivariate correlation
analysis, and explore the role of lipid and protein oxidation in it. By measuring the changes in lipids and
proteins of sea urchin during the storage period of 0 to 72 hours, and combining gas chromatography-ion
mobility spectrometry (GC-IMS) technology for untargeted analysis of volatile flavor compounds.
Principal Component Analysis (PCA) and Relative Odor Activity Value (ROAV) were used to screen and
evaluate key flavor compounds. As a result, it was found that with the extension of refrigeration time, the
oxidation degree of sea urchin significantly deepened, manifested as the continuous accumulation of
primary and secondary lipid oxidation products and the oxidation of protein thiol groups. The GC-IMS
clearly showed the dynamic changes in volatile flavor compounds: the content of aldehydes (such as
pentanal) representing fresh flavors decreased, while flavor compounds related to quality deterioration
(such as trimethylamine and isoamyl alcohol) significantly increased. Through ROAV analysis, it was
further confirmed that 3-methylbutanal and trimethylamine were key contributors to the overall flavor
during the later stages of storage. The study identified 24 hours as a critical point for significant changes
in flavor quality. According to correlation analysis, it was found that the formation of various flavor
compounds related to quality deterioration was significantly positively correlated with lipid oxidation

indicators.

Keywords: sea urchin; GC-IMS; flavor changes; principal component analysis

Funding: The General Project of the Department of Education of Liaoning (JYTMS20230478)

Corresponding author: Hang Lu, Female, Ph.D., Associate Professor, Engaged in the comprehensive

utilization of technology of aquatic processing waste products. Telephone number:13842863331
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Structure-Function Mechanism of High-Pressure Homogenized
Salmon Myofibrillar Protein in Emulsification and Swallowing Properties

Liu Shenghai'?> Tu Juncai’> Zhu Beiwei**
(! Institute for Advanced Study, Shenzhen University, Shenzhen 518060, China
2 College of Chemistry and Environmental Engineering, Shenzhen University, Shenzhen 518060, China )

Abstract The growing aging population worldwide is driving demand for dysphagia foods that combine
suitable texture with high nutritional value. Salmon, rich in high-quality protein and ®-3 fatty acids, is an
ideal base for such foods, though precise modulation of its emulsification and swallowing properties via
processing remains challenging. This study employed high-pressure homogenization (HPH) to modify
salmon myofibrillar protein and systematically examined its structural changes. The modified protein was
utilized as an emulsifier to stabilize ®-3-rich salmon oil (¢ = 0.3-0.6), and the emulsion was characterized
for its stability, rheological behavior, and swallowing characteristics. Results demonstrated that two-step
HPH treatment (50 MPa) significantly enhanced emulsification, reducing average droplet size by 90% and
forming a gel network with high viscoelasticity. Emulsions with 50% and 60% oil attained IDDSI Level
4, confirming suitability for dysphagia diets. Mechanistic analysis indicates that HPH induced moderate

protein denaturation, hydrophobic exposure, and structural unfolding, which enhances interfacial
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adsorption and film strength. The resulting fine and stable micellar structure contributed to improved
rheological properties and lubricity, thereby facilitating swallowing. This work elucidates the molecular
mechanism underlying HPH-induced functional enhancements in salmon protein, providing a theoretical
and technical foundation for developing high-performance marine-based dietary products for dysphagia

populations.

Keywords Salmon protein; High-pressure homogenization; Emulsion gel; Protein micelle; Interfacial

property; Dysphagia diet
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Be, LT, 201418; 3. M EMFFEII AL, #WEZFEMT, 363000

WE: WEHE (Dosidicus gigas) WITT N ESZ B H5RZURI R R 5 2 IR, HOAS B [ 1RO
WR B RENE OV SR RS . ARHTRR A T 2 BESTIE, a5 ekl (EEG). LT BEEORM
RSB VPAY,  DALRAEAS [F) R RS T BN B P R A OG M, B AEAR I B AEN L. R
BT, B R R B IR R AR RIL FIAE TS, P8 BEG 155 IAE &
B, & WA o BRI S A R A [ R R R 5 R T B AN R PR R R R, R
Z AL RIBOT IR J5 ) 0-200 ZEFP AT 950-1500 2240 BT B3 . SR A A E AL 45 R L0, FIA
2 JE A S 2 R Rk (0 2 R S X 4k (R, EEG #3EWA 2 — R -G Bl R VEAE TH, fehs
TG R B VT AL TR 8 2B (R D R S AR Ak, DA el i B PPA SR TR e R

KBV BB TR RVE SRR, wiiE

B BHIH B AEWRAEE

W H: B E A AR (2024YFD2401905). EH 5 [HARFHEE 4 (32572728). WHIAEH
IANERIE S (LZ22C200005) Ftgia RisS (FEA) TH (2024N0061),

IR )Pk, 5, B4, #dE, W DR RRE S TR EIB K, BRI
K= LS %4, Hif: 0571-88813071; HLFHEH: slliu@zjut.edu.cn.

Effects of different sour off-flavor in jumbo squid (Dosidicus gigas) on
brain perceptions via scalp electroencephalogram and the underlying
mechanisms
Jiangxiang Wang', Zhigang Ke'!, Weiwei Cheng!, Xingran Kou?, Xuxia Zhou', Yuting Ding'*, Shulai
Liu*!

1. College of Food Science and Technology, Zhejiang University of Technology, Hangzhou,310014, Zhejiang;

2. School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, Shanghai;
3. Food Science Research Institute of Zhangzhou, Zhangzhou 363000, Fujian

Abstract: The commercial utilization of jumbo squid (Dosidicus gigas) faces significant constraints due to

its pronounced sour off-flavor. This investigation employed a multimodal approach combining
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electroencephalography (EEG), electronic sensing technology, and conventional sensory evaluation to
characterize the perceptual attributes and neural correlates of varying off-flavor intensities, aiming to
explore the underlying mechanisms. Sensory profiling indicated that sour off-flavor of jumbo squid was
mainly attributed to the combined effects of sourness, bitterness, and persistent aftertaste. Further analysis
using the electronic tongue and electronic nose clarified the distinct characteristics of the squid sour off-
flavor at varying intensities. The spectrum analysis of averaged EEG signals revealed robust neural
activation patterns, with particularly prominent responses in the d and a frequency bands. Distinct levels
of sour off-flavor elicited clearly different temporal dynamics, with perceptual distinctions emerging
within the 0—200 and 950-1500 ms following stimulus onset. Notably, the topographical distribution and
source localization results suggested that increasing off-flavor intensity elicited progressively stronger
neural activation, with the prefrontal cortex and right temporal lobe showing the most pronounced
responses. By employing EEG for comparative analysis of sour off-flavor intensities in jumbo squid, this
study provides novel insights into the neurophysiological mechanisms underlying off-flavor perception.
Therefore, EEG is proved as a promising objective assessment tool for quantifying subtle flavor variations

often missed by conventional sensory panels in seafood quality evaluation.

Key words: Squid; Sour off-flavor; Brain perception; Scalp electroencephalogram; Taste
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Comparison of Biogenic Amine-Producing Capabilities Among Dominant
Spoilage Bacteria in Marine Fish and Its Biological Reduction Technology

Su Qian', Song Guanliang',Zhao Qiancheng' , Gao Yue!, Wang Zheng!, Ma YongSheng*!

College of Food Science and Engineering, Dalian Ocean University, Dalian,Liaoning, 116023, China

Abstract: This study aimed to compare and analyze the biogenic amine-producing capabilities of
different spoilage microorganisms in marine fish and to explore the feasibility of using edible probiotics
for biogenic amine degradation. The experiment used Scomber japonicus, a typical representative of
scombroid fish, as the raw material to isolate and identify the dominant spoilage bacteria during
refrigerated storage, and to conduct a comparative analysis of the biogenic amine-producing capabilities
of different microbial strains. On this basis, specific strains with the ability to degrade biogenic amines
were screened from edible microorganisms, and the feasibility of their application in reducing biogenic
amine levels was explored. On this basis, specific strains with the ability to degrade biogenic amines

were screened from edible microorganisms, and their potential for reducing biogenic amine levels was
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investigated. The results showed that a total of 17 spoilage bacterial strains were isolated from S.
Jjaponicus, among which five exhibited amine-producing ability. These included Psychrobacter
maritimus, Pseudomonas fragi, Shewanella algae, P crudilactis, and Bacillus flexus. The main biogenic
amines produced were histamine, putrescine, cadaverine, and phenylethylamine. Among them, strain S.
algae YY1 exhibited the strongest amine-producing capability, with histamine production reaching up to
55.15 mg/kg. A B. subtilis strain, designated NK 1, was selectively screened for its dual capacity to
efficiently degrade biogenic amines (with a spermine degradation rate of 95.3%) and nitrite (with a
degradation rate of 98.2%), and it demonstrated a salt tolerance of up to 8%. Application of B. subtilis
NK1 in the processing of dried and salted S. japonicus resulted in a maximum histamine degradation rate
of nearly 100%.The findings indicate that different spoilage microorganisms exhibit distinct patterns of
biogenic amine production. The B. subtilis strain NK1, with its high efficiency in degrading both

biogenic amines and nitrite, shows promise for application in the processing of cured aquatic products.

Key words: Biogenic amines; Biological reduction; Bacillus subtilis; Scomber japonicus
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Application of bacteriophages to control Citrobacter freundii infection in
farmed turbot (Scophthalmus maximus)

Mu Yue, Lii Ke, Zhao Qiancheng, Zhang Dan, Gao Yue, Xie Yun, Ma Yongsheng*
College of Food Science and Engineering, Dalian Ocean University, Dalian, Liaoning, 116023

Abstract : This study aimed to evaluate the therapeutic potential of bacteriophages against C.

freundii infection in cultured S. maximus. Using C. freundii strain HZ-F as the host bacterium, a lytic
phage, designated LV-1, was isolated and systematically characterized in terms of its morphological
features, one-step growth curve, genomic structure, and lytic activity both in vitro and in vivo. Scanning
electron microscopy (SEM) observations revealed that the phage belongs to the Myoviridae family. One-
step growth analysis indicated a latent period of 20 minutes and a burst size of 34. Genomic analysis
showed that LV-1 is a double-stranded linear DNA virus with a genome approximately 168 kb in length
and a G+C content of 38.6%. A total of 280 open reading frames were predicted, including 45 genes with
known functions and 4 tRNA-coding genes. No integrase, virulence factors, or antibiotic resistance
genes were detected. In vitro lytic assays demonstrated optimal bacteriolytic activity of LV-1 against C.

freundii in seawater at 15°C. In in vivo challenge-protection experiments, intraperitoneal injection of
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phage at an MOI of 1 reduced the cumulative mortality of infected turbot from 66.7% to 0%, indicating
significant protective efficacy. These results suggest that phages have promising potential as alternatives
to antibiotics for controlling bacterial diseases in turbot, providing a feasible strategy for reducing drug
residues in aquaculture products from the source.

Keywords: Scophthalmus maximus, Citrobacter freundii; Bacteriophage
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Unraveling the osteogenic activity of Caulerpa lentillifera acidic

polysaccharides: from structural features to molecular targets
Zijing Lu, Dongxue Wang, Yaqin Hu"
College of Food Science and Engineering, Hainan Tropical Ocean University, Sanya 572022, China

Abstract: This study focused on the structural characteristics of Caulerpa lentillifera acidic polysaccharides
(CLAP) and investigated their osteogenic effects and potential mechanisms. The structural features of
CLAP were analyzed by Fourier transform infrared spectroscopy (FTIR), monosaccharide composition
analysis, and molecular weight determination. In vitro assays were employed to assess osteogenic

indicators, including alkaline phosphatase (ALP) activity, mineralized nodule formation, and expression
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of bone-related genes. In vivo osteogenesis was examined in zebrafish embryos using staining,
fluorescence quantification, and ELISA-based analysis. The involvement of the PI3K-AKT signaling
pathway in CLAP-driven osteoblast differentiation was investigated, and potential molecular targets were
identified. In vitro results demonstrated that CLAP significantly promoted osteoblast proliferation,
differentiation, and mineralization. In vivo findings revealed that CLAP enhanced zebrafish skeletal
mineralization, cartilage formation, and osteocalcin synthesis. Collectively, these results indicate that
CLAP, as a natural polysaccharide, exhibits significant osteogenic-promoting properties and holds promise

as a bioactive material for bone tissue engineering applications.

Key words: Caulerpa lentillifera acidic polysaccharides; Structural characterization; Osteogenic activity;

PI3K-AKT signaling pathway
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Modification of myofibrillar protein using combined chicken breast and
soybean protein isolate for improving gel properties: protein structure
and intermolecular interactions

Lishi Wang'?, Pei Gao'?", Qixing Jiang!**, Han Chen'?, Fang Yang'?, Peipei Yu'?, Dawei Yu'2,

Wenshui Xiab

I'State Key Laboratory of Food Science and Resources, School of Food Science and Technology, Jiangnan University, Wuxi,

214122, China

2 Synergetic Innovation Center of Food Safety and Quality Control, Jiangsu Province, Wuxi, 214122, China

Abstract:

Objective: The silver carp surimi gel suffered from the disadvantages of loose structure, low strength, and
easy to deteriorate. Chicken breast and soybean protein isolate (SPI) have been employed to ameliorate on
the surimi gel properties. This study was designed to investigate the effect and potential mechanism of the
combined modification of chicken myofibrillar protein (CMP) and SPI on the improvement of fish

myofibrillar protein (FMP) gel quality properties.

Methods: The analysis of physicochemical properties, protein structure, and conformation revealed that
the composite addition of CMP and SPI increased the solubility of proteins, induced the change of proteins
conformation and the exposure of hydrophobic groups, and facilitated the aggregation and interaction of

proteins.

Results: The apparent viscosity, storage modulus, and thermal stability of MP sols with the combined
addition of CMP and SPI were improved, and the intermolecular interactions in the gel system were
enhanced. The stronger interactions contributed to the formation of a denser network structure, ultimately
leading to improved gel quality properties. The identification of the binding sites between CMP and SPI
with FMP by molecular docking and dynamics revealed that the main interaction forces between the
molecules were hydrophobic interactions, hydrogen bonds, and ionic bonds, and several residues (CMP
with FMP: Lys-451, Lys-205, Lys-204, and SPI with FMP: Tyr-309, Asn-307, Ser-676) identified as the

binding sites.

Conclusion: This work revealed the relationship between MP conformation and gel properties mediated
by the complex addition of CMP and SPI and provided a reference and theoretical guidance for the

development of new silver carp protein gel products.
Keywords: myofibrillar protein, silver carp, soy protein isolate, chicken breast, gelation, protein-protein interaction
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Preparation and Performance Study of Jellyfish Collagen Antibacterial
Dressings
Yue Gao', Jijuan Cao?, Fang Ying?, Huiyuan Zou?, Qiancheng Zhao', Yun Xie', Zheng Wang',
Yongsheng Ma*!

1. College of Food Science and Engineering, Dalian Ocean University, Dalian, Liaoning, 116023, China; 2. Dalian
Minzu

University, Dalian, Liaoning, 116600, China; 3. Yuanhai Biotechnology (Dalian) Co., Ltd., Dalian, Liaoning, 116000,

China

Abstract:This study aimed to develop a novel antibacterial dressing based on jellyfish collagen.
Collagen was extracted from jellyfish using pepsin-assisted low-temperature enzymatic hydrolysis,
and a trehalose/jellyfish collagen composite antibacterial dressing with a porous structure was
prepared via freeze-drying. The physicochemical and structural characteristics of both the collagen
and the dressing were systematically characterized. The mechanical properties of the dressing,
including tensile strength and elongation at break, were determined using a texture analyzer. The
biorepair activity ofthe jellyfish collagen was evaluated using a zebrafish embryo model, while the
antibacterial efficacy ofthe dressing against Staphylococcus aureus was assessed through an in vitro

simulated skin tissue model. Results indicated that the extracted collagen was type I-like and
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exhibited favorable tissue repair activity. The prepared collagen-based antibacterial dressing
demonstrated excellent mechanical properties and significantly inhibited Staphylococcus aureus
on simulated skin tissue. After 48 hours of treatment, the viable count of S. aureus was reduced
below the detection limit (representing a reduction of >4 logio CFU). This study demonstrates that
the jellyfish collagen-based antibacterial dressing possesses effective antibacterial and tissue-repair

functions, showing promising potential for application in infected wound repair.

Key words:jellyfish; collagen; antibacterial dressing; wound repair
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Abstract; Crayfish is one of the most important freshwater aquaculture species in China, yet its
processed products often suffer from limited product forms, flavor loss, and short shelf life. Meat
floss, as a convenient snack food with distinctive flavor, rich nutrition, and suitability for ambient
storage and transportation, holds great potential for the high-value utilization of crayfish. In this
study, crayfish meat was used as the raw material, and a dual frying process combining “stir-frying
to loose” and “stir-frying to crisp” was designed to prepare crayfish meat floss. On this basis, the
effects of flavor additives (perilla juice, ginger juice, and yeast extract) on improving the flavor
quality of the product were investigated, with emphasis on their masking effects against off-flavor
compounds. Furthermore, three common commercial packaging methods (aluminum foil pouches,
plastic jars, and modified atmosphere packaging) were applied to explore their influence on flavor
retention and storage characteristics. This study provides fundamental theoretical insights and

technical support for the development of high value-added crayfish-based snack foods.
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Abstract: This study investigated the effects of epigallocatechin gallate (EGCG) and
transglutaminase (TGase) on the physicochemical properties and in vitro dynamic digestion
characteristics of water-saving rinsed surimi gels. The results showed that the combined application
of EGCG and TGase reduced the surface hydrophobicity, total sulthydryl group, reactive sulthydryl
group, disulfide bond contents, and a-helix content (from 23.93% to 5.63%) of myosin while
increasing its particle size, turbidity, and P-sheet content (from 14.03% to 68.37%). The
EGCG/TGase significantly improved the gel strength of water-saving rinsed surimi, with value
reaching 864.17 g-cm for once-rinsed surimi gels. Meanwhile, essential amino acids/total amino
acids ratio remained above 60% (exceeding the 40% standard) at the end of the in vitro dynamic
digestion. The digestion curves for both gastric and gastrointestinal phases followed the logistic
model. Overall, EGCG and TGase synergistically enhanced the gel properties of water-saving rinsed

surimi without affecting its nutritional quality.
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Abstract: Based on the self-assembly behavior of collagen, this study first investigated the structural
characteristics and stability effects of proanthocyanidins with different phenolic hydroxyl contents
and proanthocyanidins with different phenolic hydroxyl groups treated by lassinase on the original
hydrogel of silver carp skin glue by means of spectroscopy, energy spectroscopy and microscopic
techniques. Then, the effect of laccase/proanthocyanidin on the self-assembly behavior of collagen
was further analyzed from the solution state using rheological methods, and its molecular
mechanism and the optimal concentration of crosslinking agent were explored. Finally, the cell
model was used to evaluate the cytocompatibility and biological activity of the collagen hydrogel
extract. This study provides a greener and safer biomedical material, and also offers a theoretical
basis for the expanded application prospects of fish-derived collagen with low mechanical

properties.
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Abstract: To address the low utilization of crayfish oil in crayfish by-products, this study aimed to
extract oil from crayfish by-products and apply it to surimi gels to produce novel products. The
investigation focused on the impact of various volume ratios of gelatin (GeL) to xanthan gum (XG)
on Pickering emulsion stability and the quality of surimi 3D-printed products. The findings
indicated that when the ratio of GeL to XG was 2:1, the Pickering emulsion obtained had a smaller
particle size of 23.97 um and a maximum absolute zeta-potential of 28.30 mV, which could make
the crayfish oil emulsion system more stable. Subsequently, the micro-rheological analysis indicated
that GeL/XG (2:1) stabilized emulsion had the highest MVI value (0.59 nm -2-s at 85000 s),
suggesting it may be more dominant during long-term stability. In addition, the addition of stabilized
crayfish oil emulsion to surimi for 3D printing improved the quality of the surimi final product. It
was found that when the emulsion was added at an amount of 5%, the obtained surimi mixture had
higher printing accuracy (86.00%) and printing stability (98.64%), with a hardness of 660.35 g, a
springiness of 0.8750, a chewiness of 384.82 g, and a water holding capacity of 93.10%. This work
could provide valuable theoretical and methodological insights into the extraction and utilization of
crayfish by-product oils as well as 3D printing of crayfish meat, especially in terms of quality,

texture and color
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