ARINMISRomir il
nlﬁ;klﬁltlﬁgﬁ/ll

— UFREEmBFERAFERE+Z

2024510H18-20H
x5 5




KEVUS &ML ERE KRR WARERMBFAHARFZRE T D wER

H  x

COF FMEHE AL AR IHTAE R RIS SHUEFIE PEFE F o, 1
CRISPR/Cas12a frill RAGFEVD T TR ITIE VAL S N ZFF 3 e 2
DHA Fll EPA J# i 5 2k-ZRi i 5 W Ty 12 PRI R SF 15 S A RIBERS  TRE 2 e, 3
MOF #4488 15t [ B AL Fe RBEE TG AAE R AP 2 4
SIMYC2 7£ MeJA /i3 H W3R J5 3 i R SE B0 o P E R BEHLE] BIAEAR 4 e 5
BT i 22 R B BTN LA S BB T A AR R F e 6
FEIRYT &0 B AR A R KIS AR RO BB S e 7
PP S PRI A R ILINBEI L T 2 ot 8
PRANFIEFUAF TR L P A OB RUR AT FUBIZR B e 9
AW R LR ORI 21 4 2 BB RR PR B R S E R ST e 10
A TR AR FEE IR 77 12 W [ L 2 e o B 3T 7 R0 S5 A AR FH TR T R )L % s 12
A TE) 2 B S S AUK D RE FAEVIE VRS TENE K B e, 13
A G F BRI IRAE PR N B 2 AR TR BB 2 e 14
ANF S AR Y (HAEF) AF 5 2GR I8 FL AR e iR 9 i 5 AP E . St & 15
ANTFIRE T 20 B R BT LD E SBTISEM TKFIE T e 16
N[ A B DR B BT AL BN B R BRRE MR T FE5 08 2E e 17
AT} il 2% 7 20T Ll ZUE R G5 R 5 0 TAFMESE M TE B0 25 s 18
EE RS D ST RERGMRE FKEBE F o 19
IEE I8 AcDELLAs FFHMHERBERER G AL TKF A 25 e 20
IREEEREATAENCE R 2 P 28 AR BRI BRI TMERE 3 s 21
KRESEEA S ERINE G BRI Pickering B AAHFLBM IR 5RIE F2E F o, 22
IR 251 85 B TR SARBEEFIIIEENT TR & o 23
R 718 4 (Sous vide) I XS AT VAL WA KUK S AR AR A SEMINLA]  TKIE S5 s 24
VER > T SRR IEATRL 3D FTENRFERIEMANIHEIIE L A &5 s 25
FERMIE R TOLAGHEI B S VEBEIT T B 25 oo 26
RN B YSI-3 X /N EAE B BRBLSEERITEA BETTE T e 27
X} Wenyingzhuangia fucanilytica WAk H ) GH16 FK B-R ARG A AL 05T BRr 22
B ettt 29
BRI R E B S FLFITT RIRE BB 25 oo 30
Z PG BEEARTE AR BRE RIS UL 2 e 31
AR TR RGN SRR T W R - AR R N B B A I R AR F 32
R RIS Z PSS RIE ST B IETI L BB T i 33

WIRIEAR S5 INRETT . K 2F KGR AL S B FUR DD RERFPERIT T M % 34



KEVUS &ML ERE KRR WARERMBFAHARFZRE T D wER

B A SRR S MIMA DR FEWL R K BB B R VA I B B e, 35
SCE L 25T I 85 B VERIE T BB 25 e 37
o8 2 B0 IR ) 46 S PR S MM EFIE AL R & o, 38
RS SIN T TR GFEETER KU 2 e 39
e R30I 51 RS () SRR AR AR ARV I LRV RRE VRIS BT 45 e 40
f%E 3D FTEN = SCH B DR R KGR R BRI 5 0 2R (VR A DA SR I R A S AT 4T
ENJE S, FEEATEIMERE  BIETL 25 oo 41
B BAM B ) T 84 AR AR V5 ] B2 StERF-BR 1-like FIVAFENLH] FFE S, 42
He B ARTNALER R IR S K BE L E I TTTE B IA D oo 43
W2 O K AR A B0 T R 1 T R A A AR T T R R R R RN R I R AE INEE F.....44
WS O K D@ I T BTG B BRI BRI R IV TE B 5 oo 45
FERR 5] DX ok B R LIRS AR R B BT 2 25 oo 46
W22 BN E TR —— LRI TR FE2CE B e 47
LI IEIT Nrf2/HO-1/NQO-1 JH BRI AL OB N A I R B o, 48
$£T Zn-CuGaO,@CMK-3 15 5 UK 1 18 R HAL AL P & R IR &t A 1) H 8 AT AR 3 TR &
B et A AR s AA AR At sttt 50
BT B-FLERER R AR B B LTI BEHDHI IG5 UHT FERE ETF AL TR e 51
BT 2 REMIBRE R ZIERIEE R TIE FAEE B e 52
BT Z YRR G IR WS BB R RETIIN B FE 2 e 53
FEFHFEIREE IS AE BT T FACEL ZF e 54
ST WM A BsIA BIRERER T AL AL RGN hZEHE & e 55
BTt £ 25 A B TR A A IS BN RRELAE % e 56
BT GRA R C RSB O PE R I ETE I TKE T oo, 57
FEF BRI R RE AR AT AL 97 5 GBS (Arthrospira platensis) TR EFEREFSRENHITIR BT
B ettt 58
BT 2 ARG ACE I IR E FE BB IR FUA I AL MU E B e, 59
BE T R UA RGN 23100 42 (V0 VTS o DL 7 0 S A UK )RR AE RIS IR LT AT % S0 % 61
BT AL B A HMB BIBVE UMRE Sid 7= i T BB D e 62
HA A BEHE AT PR y- DR IE R (D ZUR BRI BB AR s 63
PR TR B FE D T BERCAR IO TR R R A AR 2 e, 64
AV R T 2 PR Gu F VG M S IR SRR T B AR AR & s 65
A SCAR I % RAE A TR BRI B EE T o 66
SR AR & IR IR H1 45 R CURAEMFIHEERFL B EAR B e, 67
PHBOWEFF R FL-228.1 4E4 1718 BE bR D B 2 /N RS I R IPE LI TS P B 68

R AR TN R B LR T BHENESCE TRV RN FPA % 70



KEVUS &ML ERE KRR WARERMBFAHARFZRE T D wER

B AR E R BRI B8 BB FINLEEITIL R Z 2 % st 71
R HEASIE R IR EBEATE R TETRTE 2 et 72
BEFACFLIE W ER A SO EE BB TS EDF 3 e 73
URIRLE A BRI B PR ITVEI AT TKIIE 25 oottt 74
PR G EF D) 44 BAR B IR AR AW I BT 2 e 75
BRFEIN S TIE RN EE R SERS KM EFRE B e 76
BVRTEEOR I PR IR AR BBV R BT 3 e 77
KUK 265 485 % FE / R e 2 VA VR RS R 2 DL B PO IR AR U T 25 e 79
TAPRR P s I 1 22 7 B A 2R LR AR R TR T A TR FRIREI ZE TR 28 e 80
BENURL - RABLIREE IR RIIZ 0 SERERIA RMETITITL AR e 81
FRIAG LT YEZ AR AT 2F BRI R e MR FLIBE LR IR o0 e 82
I KR 2 RIS 2R (1 3 A BRI B AL T N A AR e v, TEBGRAOEIE AN B S . 83
%R IRUR T 2 F AR R @ AT fpiE pE R . I8 R BRSO IR MR SCE BRmE i . T 484
PANERIEIMIETREURE B FMFIEE ZE oo 85
YRS T A TR P AR EIR BRI FBBEER 2 e 86
U 2 P G A R A 22 B o i R B IR AN 15 S B M S A R TR E 3T & e 87
W P BB TR T T BB 25 oo 88
WAL B-N- ok 2 5 2 W B 290 S AEFLRE-N-ZHE G F IR B3 e 90
— PRI HAK 5-HMF Z 8RB THEARMIRIE  HE 2 e 91
— P YI-1,3- ARG LR A RIE T 3T Bttt 92
—PCHT (0 3R R A TR s U PR A PR A R B (K R AR . — AT PRI R 8 — AR A4
e 2 ettt 93
— MR LTS RANGRIG PSRN BIFE 2 s 94
FHT- 77 R A £ 5 1) 3D 4T ENER /2 B0 K: SR RIVDR BRI KT B e 95
TSR N BRI DK BRI E BRI PR R T B B s 97
it £ SPPIR 5 R R A B K R AN e RIE R BE A e BRIEEVIE AT TKERT & s 98
G SRR 1 R AR FLER FLER B IR 0 1 SO AR S S I e SR L2 MR TRE F o, 99
BREFREGMEE: MEEHEICHBIIARIETAE BRE B e, 100
FEL) PN R PEAR 2R F0 1 750 075 8 S AR R FFIHLEIR FE XU ZE oo 101
VAR CXG4 WAL ENEIITIL = F e, 102
FiFLR DLiEr FAESERR 4 Bons /N BR B RS PR A ORI VE - X8 3 e, 104
=2 ACE #lHIk LYPVK [ 7V 3k 5 BV ST R HOBE I BR MUEALE] BE T F s 105

HARKEE KRB SRR B2 BB RIR T FOIRI B o, 106



KEVUS &ML ERE KRR WARERMBFAHARFZRE T D wER




KEYE BRIk R B R R RIE WRE BB RARARE T D RFER

COF EM R AR W FRNIAE ZEFHINFH SRR

IEERD Ewm!, THE!, RIEET
CLARLERS, Rt 5 I8, £49271018)

WE: RUARAR, RARH L. MAEZFHREREAARESTKFHRS, AMNERAAE
TRBMEL R L, UFkR, RRLLAFAMAK, REGFLFEFHRE AT RMES
BHNAR, ARG, BT B FIERANTEGHA . ARER 2 o fe AR,
R RIR ., RBAANEHRGFAEWGRBAMNEARRIETH LB, ALAENA
MAEZRAH (COF) A&, Rt —AFIIRMRMA, HoTRTHRES, M2
BB, FIME BT HREFGRRE, RBAM . 3 5093 7 kgt 22,
TR A E I F AT IR R e BICSR B ofe 5K PR A AR ) 22 R DL 32 2 a9 3T 7y ik R BT Y
He Ao P o A A IR B R B A% R3S G MY IE R g Fo A S E B BB AR AR AR T A Y
B3,

KR Boxs; RAE: CFERE; ANMAIIERMH

The Application and Mechanism Study of COF-based Nanomaterials in Electrochemical
Detection of Antibiotics
Yufeng Sun', Yuru Xu', Shixin Li!, Zhixiang Xu'*
(! Key Laboratory of Food Processing Technology and Quality Control in Shandong Province, College of

Food Science and Engineering, Shandong Agricultural University, Taian 271018, People’ s Republic of China)

Abstract: Food is the essential to people, and safety comes first in food. With the rapid economic development and
the improvement of people's living standards, people pay more and more attention to food quality and safety. In
recent years, food safety problems have occurred frequently, and the residues of chemical hazards such as
agricultural and veterinary drugs will be transmitted into the human body through the food chain, causing irreversible
damage to human organs including liver and kidney. In order to ensure food safety and human health, it is necessary
to establish a rapid detection technology that can quickly and sensitively detect harmful substances. In this paper, a
series of novel nanomaterials based on covalent organic framework materials (COF) were designed and combined
with molecular imprinting technology to construct electrochemical sensors to realize rapid and sensitive detection
of antibiotics in food. The detection performance, stability, repeatability and reproducibility of the new method were
evaluated. The results of recovery experiment and actual sample test show that the new method has good accuracy
and application. The design and synthesis of materials and the construction strategy of sensors provide a new idea
for the rapid detection of other hazards.

Key words : Food Safety; Antibiotic; Electrochemical Sensor; Covalent organic framework.
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CRISPR/Cas12a #MIR A= TE FENEL SN A
EF, RmE, FE
GLARIFE KRS, £ad55r, Féd 250358)

WE: JINEAA T LORREZREA, BAmARFRELE, SGRIITEALATITH
BFRE L mAZ—, BREBWHRBHEEYI1H B E 1L, CRISPR/Casl2a £ —# 37 A A% B
A, T HRBAAMALAT It B 77, HIH 5 T4 B K481k, CRISPR/Casl2a #&
MEA R B PR AR A F RN, A28 F F B AR s P AR AR AT Y3, AR 54
BHER, AA¥EG. ALAN, Y25 THRALAZINAMNEZXT—CEHE, &5
BT RS R AL RN RAREL AT TR R EE MR L @R = BACEZ 8 7 kixH)
AR AR, REALMIAZTERS orRNA 7 &8, MRS T RALR
A9IR L, MR T R AR EY LT BA RS XL, BT AN sk, §HEes
WA R B B A X R o 3 209 Ty ik AR A 5 F= 698 s A o B LA 43 69 R 4K
B A A, R su i AR A TR 6 R AT .

F4##17: CRISPR/Casl2a; RAGEWITH: £&HE%A; % crRNA £

Establishment and application of CRISPR/Cas12a method for detection of Salmonella
typhimurium
LI Dan, ZHANG Hong-Yan", WANG Tian"

(College of Life Sciences, Shandong Normal University, Jinan 250358 China)

Abstract: Salmonella is a common foodborne pathogen with high morbidity and mortality. Salmonella typhimurium
is one of the most common bacteria in the Salmonella genus, whose incidence rate after infection ranks first in the
Salmonella genus. CRISPR/Cas12a is a new nucleic acid detection technology that can quickly detect any known
nucleic acid sequence. Compared with the existing molecular diagnostic technologies, CRISPR/Cas12a detection
has the advantages of sensitivity, specificity, rapidness and low cost. However, CRISPR/Cas12a usually requires the
preamplification of the target, which makes the detection time longer and the cost increase. It is reported that when
the distance between the metal particles and the fluorophores is greater than a certain distance, the metal particles
will increase the fluorescence intensity. In this study, the distance between gold nanoparticles and fluorophores was
controlled by coating silica layer. At the same time, multi-crRNAs were used in the detection process, which greatly
improved the strength of fluorophores, improving the sensitivity of detection method without amplification, and
reducing the detection cost. Moreover, there was no cross reaction with other common foodborne pathogens. The
established method has high sensitivity and accuracy in detecting artificially contaminated food samples, and has
broad application prospects in the field of food safety.

Key words: CRISPR/Cas12a; Salmonella typhimurium; metal enhanced fluorescence; multiple crRNA detection
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DHA #1 EPA BT T Ek-Ze Rk BT 8 M BERR RIZF B SATA FIRERS

BRE!, w®H', F4a&E? TEF!, HF !, EH"”
U KS, £HF BT, Pk 252059
2HBHBEKRE, BFEHFEAMIREFR, F5 266042)

WHE: R AL FENAERACAASGRARXENETRANALL A, & THZATHS
FHH GG A, BATE A XY ETT T ke AR B AT =+ S BR(DHA ) A= — a1
TG BR(EPA) AT 1% 1 i R ) 25 (CSD)AE AL RN Jm B AF 09 TG 4E 1, 5F [ 9F) A R Lkl 22 %
%9, CSD R Morris Kk g X b &I L B & ks A REFF, HAEA P R84 2 T
Fitho BB, &MAMEE CSD /J‘ffui/%Wékﬁiﬂﬂﬂ%’?ééJ(IRPl,Tle,DMTl F2 FPN1)#) %
AR, RIUARIE A, ARG L AR F . =oAL R DT, KARTRE
244 (V) & GMARKFTRE, FXNAF8 XAk g K-F Lif. b, Sirt3-Nrf2
B A HE T AN T (3= GPX4, HO-1. SOD2 #= NQO1)x 2|94, Adm, ERMEME
#M7% DHA 2 EPA Tl & Sirt3-Nrf2 13 58 588 T 4k - &AL 4K B ARSI 147 22 LKL
T, M#mmiz CSD 4 F0ihimErit, 132 EMA, 45T DHA, EPA £ CSD ik4n
A Em R T — 2 AR, X—HKBRFTIFET EPA 5 Sirt3 Z 0] 32692467,
*%2i7: DHA, EPA, reIRF| %, A5 7T, sA8%, KEIK A A, Sirt3

DHA and EPA protect against cognitive impairment induced by chronic sleep deprivation
through regulating iron-mitophagy homeostasis
Lu Chen', Yueqi Yang !, Ning Zhang!, Bin Sun!, Hongxia Che?, Zhengping Wang', Jun Han'!, and Min Wen !-3*
(!Institute of Biopharmaceutical Research, Liaocheng University, Liaocheng 252059, China
2 College of Marine Science and Biological Engineering, Qingdao University of Science and Technology, Qingdao

266042, China)

Abstract: The cognitive impairments resulting from insufficient sleep have emerged as a significant public health
concern in contemporary society, lacking effective treatments due to the absence of elucidation regarding its
molecular mechanism. This study aimed to investigate the efficacy of docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA) against cognitive deficits in a mouse model of chronic sleep deprivation (CSD), and to
elucidate the underlying mechanisms. CSD mice display significant cognitive deficits in the Morris water maze task
with obviously neuronal damage. We observed that dysregulation of iron transport proteins (IRP1, TfR1, DMT]I,
and FPN1) in CSD mice resulted in iron deposition in the cortex. Subsequent assessment revealed upregulation of
mitophagy and neuronal lipid peroxidation and downregulation of proteins in the mitochondrial respiratory chain
complexes (I-V). Further molecular analysis revealed inhibition of the Sirt3-Nrf2 pathway and its downstream
antioxidant molecules (e.g. GPX4, HO-1, SOD2, and NQO1). In contrast, dietary supplementation with DHA or
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EPA alleviated CSD-induced cognitive impairment by inhibiting neuronal ferroptosis through regulating iron-
mitophagy homeostasis. Notably, EPA showed superior efficiency in ameliorating cognitive impairment, potentially
due to its stronger interaction with Sirt3 compared to DHA.

Keywords: DHA, EPA, sleep deprivation, cognitive deficiency, ironhomeostasis, mitophagy, Sirt3

MOF B {F & & & T XTI B E 1L 7 SR AEEe e A IR
R, A, £
(P EBERFRBAGEETAFR, BRI IEEAEHABERRBE, #
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WE: BB LIRS AAERIE LA ARG XERR, AnEABEZLT HFERAE
B 0 R A % FECE ISR A T AT K LR 2 45 BT T R M 255 545
M B MGG AT, RFF AR T A MOF & & FF 3 & B 4% 5 5 B4R BAE F 48 3% B 75 64 B
B & AT SR o VA R AEESE OUC-CsnCA 42 X85, 183347 % MOF (Cu-BTC) % @ FF 7% Cu?*
{285 % B ABBEG A0 AE B, ¥ CsnCA@Cu-BTC #9110 7 P #2 3 2] 55 5 B 49 200% (413.46
U/mg) o R, BEEAAE (ko) 4RFFL 242 (A 361.75 min'! 342 £ 704.41 min'!) |,
A M, AR 2 M FEEF AL LR B383%, i@ 5 TR MR LR B T 4 A4 SN H
F B0 & AT MOF % & FF 3% Cu?* 3t CsnCA FMH3Egey /R H: (1) Cut4 4K Tie R
PRRA, Bk EEEXERENES, BniAEREERE, Q) BSEXEELRE
D102 B B &) Cu' T AL % Lewis BRAZ S R ADABH 42 6907 o % R 3T T i F 5 45T g Bs B
HEEr, BiFiieE (OUC-CgiA-Lf) Fiicis (A33) MR BEEEGRA. K
FRAT R B2k, AR 0 B RACHEF S ARTA MRBERAR T #7 83, A 212 £ MBI F AT 2]
JZ R

XiiE: @ AAMAER (MOF) ; BB & SAEMEMEE; HAAER

The activation effect of metal ions of MOF carriers on immobilized chitosanase
Yang Hu'*, Wanting Li !, Xiangzhao Mao '
( State Key Laboratory of Marine Food Processing and Safety Control, College of Food Science and Engineering,

Ocean University of China, Qingdao, 266404, PR China)

Abstract: Immobilization is a crucial strategy for enhancing the stability and reusability of enzymes. However,
conventional immobilization methods often compromise enzyme activity due to alterations in the microenvironment
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and conformation of enzyme. Recognizing the potential of specific metal ions to enhance the activity of marine
polysaccharide degrading enzymes, this study presents a novel immobilization strategy leveraging the interaction
between enzymes and the open metal sites on MOF’s surface to boost enzymatic activity. Using chitosanase OUC-
CsnCA as a model enzyme, immobilization on a copper-based MOF (Cu-BTC) resulted in a 2-fold increase in
catalytic activity (413.46 U/mg). The immobilized enzyme (CsnCA@Cu-BTC) also exhibited a nearly two-fold
increase in turnover number (keat), from 361.75 min! to 704.41 min’!, along with enhanced stability and other
enzymatic properties. Molecular docking simulations and Cu?*-binding sites prediction revealed a dual mechanism
for Cu**-mediated activation: (1) Cu?*-binding modulates the catalytic pocket, influencing substrate binding and
reaction rates; (2) Cu®* acting as a Lewis acid by binding near the crucial catalytic residue D102, facilitating the
cleavage of glycosidic bonds in the substrate. This strategy demonstrated broad applicability to other marine
polysaccharide-degrading enzymes, with immobilized k-carrageenase (OUC-CgiA-Lf) and agarase (A33) exhibiting
enhanced activities. This study provides a novel avenue for developing efficient and stable immobilized marine
polysaccharide degrading enzymes with potential applications in biocatalysis and related fields.

Key words: Metal-organic frameworks (MOFs); Enzyme immobilization; Marine polysaccharide degrading

enzymes; Catalysis

SIMYC2 £ MelA ™5 BIEIE R B R EHUE P RIER AL

HAEH, X=E1, ke
(MiEF k5, £eH5F%, I 276000
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ST AME A E T, @it 5 SIMYC2 4k, 3 SIMYC2 #) 8 ALERIKA . DNA 245 7 4=
BRENE, 55 MJA N30 REHmRE O EGEHAE, £, AFFRE@T SIMsrB5-
SIMYC2-SIATGs 83, EANMAHTT MelA Iz A5 FN., AFRERERERLEGH
FHE, ARG RFERE I B TRE T R DI,
XA RE&MBRE: RAMTEH: A%; SIMYC2
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The Role and Mechanism of SIMYC2 in MeJA-induced Autophagy Regulates Disease
Resistance in Postharvest Tomato Fruit
Dedong Min',Yunguo Liu', Xinhua Zhang?"*
(!College of Life Sciences, Linyi University, Linyi 276000, China

2College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China)

Abstract: Gray mold caused by Botrytis cinerea is one of the most important fungal diseases in postharvest fruits.
Methyl jasmonate (MeJA), as an endogenous hormone in plants, is widely involved in the regulation of postharvest
fruit disease resistance and can induce autophagic activity in plants. However, the induction effect and mechanism
of MeJA on postharvest fruit autophagic activity are currently unclear, and the role of autophagy in MeJA mediated
postharvest fruit disease resistance is also unclear. This study suggested that MeJA activates autophagic activity and
is involved in postharvest tomato fruit disease resistance. The transcription factor SIMYC2 could target and activate
the expression of autophagy related genes SIATGs, participating in MeJA mediated regulation of autophagic activity.
Moreover, methionine sulfoxide reductase SIMsrB5 can act as an activator to regulate the redox state, DNA binding
ability, and transcriptional activity of SIMYC2 through interaction with SIMYC2, participating in MeJA mediated
regulation of postharvest tomato fruit autophagic activity. In summary, this study deeply analyzed the molecular
mechanism of MeJA regulating autophagic activity and inducing postharvest fruit disease resistance through the
SIMsrB5-SIMYC2-SIATGs regulatory module, providing new research ideas for revealing the mechanism of
postharvest fruit disease resistance.

Key words: Postharvest tomato fruit; Methyl jasmonate; autophagy; SIMYC2

WA 5 BRI E AL R XS F A SRS

R¥, X4, WEE, BHH, £%, TR, W, URE, N4
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TEE: AT AMBRAF R &, RLFTRE QRO REBMRLL. 06, #o)T0ERA
By BHARE H TR YT EAMKE K, 2T &A0E QAR A AL
BB A. BRE . —REMFHNE, HRRASTERDOMTRE OKRLALKELF, TR
WHFTIRE ARG ARREREE, BRAWEERERA _REMNESALEER, IREF
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KR A/FSIK, FHEik i PGPAP A &M R 5% 53, &8 ALY HepG2 Mgt &, &
LI B 4 AR ST HepG2 BALARAS tm e B A .35 tR 4P 18 B, FF ELAR %% W9 8 4w e 3t 0 HL O, 75
F 09 B E B o LIS, BT J) F AL 7K I PGPAP 5 Keapl & & At B 422 454,
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Research on antioxidative mechanism and iron binding mode of colla corii asini polypeptide
Rong Liang, Wenxuan Han, Yujie Fan, Yanyan Lv, Xiao Li, Yuhang Li, Siyu Li, Lele Cao, Xingfeng Guo*

(School of Pharmaceutical Sciences and Food Engineering, Liaocheng University, Liaocheng 252000, China)

Abstract: The optimal enzymatic hydrolysis process of colla corii asini (CCA) peptide was optimized. Then, five groups of CCA
peptides with different molecular weight were prepared by controlled enzymatic hydrolysis and membrane separation technology.

The antioxidant activity, amino acid composition, functional group and secondary structure of each component were analyzed. It
was found that the smaller molecular weight of CCA peptides had a good antioxidant effect, and the amino acid composition, peak
strength of functional groups and secondary structure contents of different components of CCA peptides were different, which

might lead to different antioxidant activities of different components. The structures of the most active components were identified,

26 penta/hexapeptids were obtained, and PGPAP was selected as the most active sequence. Based on the model of oxidative
damage HepG2 cells, it was found that antioxidative peptides of CCA can significantly protect HepG2 cells from oxidative damage,
and can assist cells to resist the oxidative stress induced by H2O-. In addition, the molecular dynamics simulation study found that
PGPAP and Keap] protein can bind stably and play corresponding biological functions. On the other hand, foodborme peptid-iron
chelate has a good ability to promote iron absorption, and can avoid gastrointestinal discomfort and other side effects that are easily
caused by commonly used iron supplements. In this study, the iron chelate of ejiao peptide was obtained by chelating small
molecules of ejiao peptide with iron ion. By analyzing the amino acid composition, functional group and secondary structure of

iron chelate of ejiao peptide, the binding mode of antioxidative peptide and ferrous ion was analyzed.

Key words: Colla corii asini; Peptide; Antioxidant mechanism; Peptide iron chelate; Associative model
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XHEIR: O FE; MERAL; ARBRK, £REHHRAME,; fbss

Establishment and Application of Nano-carrier System for Targeted Therapy of
Staphylococcus aureus Enteritis
Wang jindi' Yang Qingli!* Ju Jian!*

(!College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266003, China)

Abstract : Inspired by the damage caused by bacterial pore-forming toxins to cell membranes, this study utilized the film-
ultrasound dispersion method and polyethylene glycol (PEG) modification to prepare resveratrol and nisin-loaded nanoliposomes
(RN-NPs) using soy lecithin as the main encapsulating material. These RN-NPs were designed for targeted therapy against
Methicillin-resistant Staphylococcus aureus (MRSA) enteritis. The synergistic inhibitory effects of resveratrol and nisin (RN) on
MRSA were confirmed through SEM, FCM, and gel electrophoresis. In addition to being highly stable and resistant to erosion by
stomach acid, RN-NPs can also be specifically released to treat MRSA enteritis. In animal experiments, RN-NPs exhibited superior
therapeutic effects against S. aureus enteritis compared to free RN and positive drugs. Consequently, RN-NPs have been proven
to be a very promising targeted drug delivery system for the management of S. aureus enteritis. This study has important guiding
significance for the future development of targeted drug delivery systems for enteritis.

Key words: Resveratrol; Nisin; Nanoliposomes; S. aureus enteritis; Targeted therapy
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Construction of Baijiu Jiuzao glutelin extraction method and its functional study
Yunsong Jiang!*, Jinyuan Sun?
(!College of Life Sciences, Dingdao University, Qingdao 266071, China ?> School of Food and Health, Beijing

Technology and Business University, Beijing 100000)

Abstract: XXX Jiuzao is the remaining solid residue after baijiu distillation. This thesis extracts the protein
components from Jiuzao and explores its potential application. The pulsed electric field assisted extraction method
is employed to enhance protein extraction efficiency from Jiuzao. Jiuzao glutelin (JG) is extracted and purified. This
thesis explores the species classification, secondary structure, and functional properties of JG for the first time. The
thesis delves into the creation of a food delivery system using JG-polysaccharides Maillard reaction conjugates, such
as Pullulan, Dextran, carboxymethyl chitosan, pectin, and Gum Arabic, to delivery hydrophobic active compounds,
such as quercetin, resveratrol, rhein, and riboflavin for the first time as well. The thesis further investigates different
protease hydrolysis conditions to produce bioactive peptides with antioxidant activity. Additionally, an AAPH-
induced oxidative damage Spragure Dawley (SD) rat model is established to evaluate the in vivo antioxidant
activities of these peptides. The utilization of JG increases the added value of Jiuzao, and at the same time minimizes
the burden of their environmental impact.

Key words: Jiuzao glutelin; Maillard reaction; Nanoemulsion; Nanoparticles; Antioxidant peptides
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Illumination of the key compounds featuring cheesy aroma produced by Lactobacillus
delbrueckii subsp. bulgaricus in fermented milk
LIU Tongjie*, ZHANG Lanwei*, LIU Yujia, ZHANG Yushuang

(College of Food Science and Engineering, Ocean University of China, Qingdao 266000, China)

Abstract: The choice of starter culture has a decisive impact on the flavor of yogurt. To explore distinctive flavor strains and
develop unique yogurt starters, we used gas chromatography-mass spectrometry (GC-MS) analysis, multivariate statistical analysis,
external standard quantitative analysis, odor activity value (OAV) analysis and triangle test to investigate the key aroma compounds
in Lactobacillus delbrueckii subsp. bulgaricus (L. bulgaricus) fermented milk with different cheesy aroma intensities. It was found
that butanoic acid and hexanoic acid are the two key aroma compounds crucial for the cheesy aroma in L. bulgaricus-fermented
milk. Finally, through the integration of aroma addition experiments and sensory evaluation, it was observed that the addition of
butanoic acid and hexanoic acid to fermented milk with a weak cheesy aroma significantly enhanced the intensity of the cheesy
aroma, resulting in a more pronounced richness. However, when the concentrations of these compounds exceeded a certain
threshold, they adversely affected the overall aroma profile and sensory acceptability of the fermented milk. This study found that
when butanoic acid concentrations are within the range of 9458.98 to 13353.87 pg/kg and hexanoic acid concentrations are
between 2334.83 to 2936.84 ng/kg, the cheesy aroma of the fermented milk closely approximates that of authentic cheese, yielding
the highest scores in sensory evaluation. This study suggests that the concentration ranges of butanoic acid and hexanoic acid may
serve as standards for future targeted screening of fermentation strains, aiming to obtain starters and fermented milk products with
desirable cheesy aroma characteristics.

Key words: Fermented milk; Lactobacillus delbrueckii subsp. bulgaricus; Cheesy aroma; Organic acids;

Multivariate statistical analysis
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Effect of denatured soy protein on gel properties of shrimp myofibrillar protein and its mechanism

Yuhan Guo, Jiao Li", Xiangzhao mao”

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

Abstract: The application of soy protein in surimi products can improve its texture, flavor and nutritional properties. However, it
is difficult to achieve co-gelation of natural soy protein and animal protein during processing, which may lead to uneven product
texture. This study investigated the effects of denatured soy protein on the structure and gel properties of shrimp myofibrillar protein
(MP), and clarified the mechanism of action on protein gel propetties. The results showed that both natural soy protein (SPI) and
denatured soy protein (dSPI) could significantly improve the gel strength, springiness, chewiness, water holding capacity, and
storage modulus (G') of the composite protein gels. However, different addition amounts of SPI had no significant effect on the
structure of MP, and hydrogen bonds were the main chemical bonds formed in SPI-MP gel, revealing the gel enhancement
mechanism of SPI-MP based on physical filling. The dSPI formed a stable tertiary structure by increasing the total sulthydryl group
content and surface hydrophobicity. The hydrophobic bonds and disulfide bonds were the main chemical bonds in dSPI-MP gel
formation, revealing the covalent and non-covalent cross-linking mechanism of dSPI-MP. The addition of dSPI is conducive to
the formation of a denser gel network structure, which provides a theoretical basis for developing high-quality of shrimp products.
Key words: Natural/denatured soy protein, shrimp myofibrillar protein, gel enhancement mechanism, physical filling, covalent

and non-covalent cross-linking
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The interaction characteristics of different unsaturated fatty acids with bile salt micelles
before and after loading astaxanthin : A Comparative Study
Qianer Zhu, Yuanhong Xv, Chengzhen Liu"

(College of Life Science, Qingdao University, Qingdao 266071, China)

Abstract : Astaxanthin (Asta), known for its antioxidant characteristics, has its bioavailability greatly influenced by the lipid type.

Research indicates that byproducts of lipid digestion can create micelles containing bile salts, subsequently enveloping astaxanthin
to enhance intestinal absorption. This study explores various unsaturated fatty acids (Oleic acid, CH3(CH2);CH=CH-(CH);COOH;
Linoleic acid, CHs (CH2)4CH=CHCH>CH=CH(CH2)7COOH; theimpact of Linolenic acid, CH3-(CH2CH=CH);~(CH2)COOH)

on astaxanthin accumulation and its molecular interplay in bile salt micelles. Findings indicated a more uniform distribution of
astaxanthin in bile salt micelles, aided by unsaturated fatty acids, with linoleic acid exhibiting the most robust hydrogen bonds with

astaxanthin, succeeded by oleic acid and linoleic acid. This pattern is evident in the outcomes of the infrared, Raman, hydrogen

spectra, and liquid chromatography analyses. Furthermore, the findings from QCM-D and ITC further confirmed the variances in

electrostatic interactions and complexation abilities among fatty acids and bile salts. The research offers insights at the molecular

scale into how different types of fatty acids impact the bioavailability of astaxanthin.

Key words : micelle; fatty acids; astaxanthin; bile salt; interaction mechanism
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Characteristics and bioactivity stability of hydrolysates from sea cucumber tentacles
obtained by different proteases
Xinxin Wang!, Qiuting Wang!, Yongjun Sun?, Wenming Ju?, Mingbo Li', Ligin Sun"", Leilei Sun""
(! School of Life Sciences, Yantai University, Yantai 264005, China
2 Homey Group Co. Ltd., Rongcheng 264300, China )

Abstract: This study aimed to assess the impact of alcalase, trypsin, flavourzyme, and neutrase on the structural
properties and stability of bioactive components in hydrolysates derived from sea cucumber tentacles (SCTHs). The
results demonstrated that favourzyme hydrolysates exhibited the highest degree of hydrolysis (DH) and lower
molecular weight (MW), leading to different ultraviolet absorption, Fourier transform infrared spectroscopy (FTIR),
and fluorescence intensity. Amino acid composition analysis revealed that SCTHs did not contain Cys and Trp, while
the hydrolysates of flavourzyme and alcalase contained His. Zeta potential and particle size measurements showed
that hydrolyzed peptides treated with favourzyme appeared aggregated and presented larger particle sizes compared
to other hydrolases. The antioxidant properties of SCTHs exhibited good thermal stability, pH stability, and better
simulated gastrointestinal digestive stability. These findings provide strong support for the utilization of SCTHs in
food products as natural antioxidant alternatives.

Keywords: Sea cucumber tentacles hydrolysate; protease; physicochemical property; structural characteristic;

stability of antioxidant activity; simulated gastrointestinal digestion
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Targeted Gut Beneficial Properties of Garlic Oligosaccharides with Different Molecular Weights
Yanna Hu'-*, Xinyan Bai'2, Renjie Zhao?, Laibing Sun', Xuguang Qiao', Xiaoming Lu'
('College of Food Science and Engineering, Shandong Agricultural University, Taian 271000, China
2University of Liege

3Chinese Academy of Agricultural Sciences)

Abstract: Garlic is a food and medicine ingredient, rich in polysaccharides, organosulfur compounds and other
nutrients, with various biological activities (eg. antibacterial, lowering blood pressure, and promoting heart health).
garlic polysaccharides (GPs) were extracted using hydroalcoholic precipitation, and then the Garlic Oligosaccharides
were obtained by acid hydrolysis and ultrafiltration. The structure of garlic oligosaccharides (GOs) was determined
using liquid chromatography, ion chromatography, and infrared spectroscopy. Then the beneficial effects of garlic
oligosaccharides were evaluated using in vitro digestive assays, probiotic assays, and mouse models. Three garlic
oligosaccharide fractions were obtained, and acid hydrolysis did not destroy the main functional groups of the
oligosaccharides, which had a similar monosaccharide composition. They showed a highly stable in saliva and
intestinal fluids and relatively stable in gastric fluids. Meanwhile, they showed well-beneficial effects on
Bifidobacterium and Lactobacillus, and had good immunological effects on healthy mice and regulated gut
microbiota. In addition, they improved mice constipation symptoms by modulating gut microbe-mediated bile acid
metabolism. This study can provide a theoretical basis for the efficient extraction of GOs, the development of a
series of functional products of garlic oligosaccharides, and the precise guidance of processing, to better utilize the
value of garlic for food and medicine.

Key words: Garlic Oligosaccharides; Structural Analysis; Digestive Properties; Intestinal Beneficial Properties.
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Effects of different modes of high-voltage alternating electric field action on the freshness
and metabolites of Litopenaeus vannamei during partial freezing storage
Fan Zekai', Ren Xiaoging', Li Chen', Dong Shiyuan'-?*
(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China
“XXX)

Abstract: High voltage alternating electric field (HAEF) is a kind of non-thermal physical processing technology,
which has its unique advantages in extending the shelf life and improving the storage quality of aquatic products.
The present study investigated the variations of freshness and metabolite of shrimp (Litopenaeus vannamei) in partial
freezing (PF) storage assisted by different modes of high-voltage alternating electric field (HAEF) action, including
single-used HAEF (SHAEF), interval-used HAEF (IHAEF), and continuous-used HAEF (CHAEF). The results
showed that compared with the control group, HVEF treatment had significant effects on slowing down microbial
reproduction, preventing blackening by inhibiting PPO activation, and reducing lipid oxidation and spoilage,
especially CHAEEF treatment had the best preservation effect. In addition, non-targeted metabolomics results showed
that 174, 283, and 56 different metabolites were identified with the SHAEF, IHAEF and CHAEF groups, respectively,
during the PF storage. Phosphatidylcholine, oxidized ceramide and DHA were identified as potential biomarkers of
the SHAEF, IHAEF and CHAEF treatment groups, respectively. This suggested that different HAEF action modes
might effectively inhibit lipid oxidation in shrimp through different metabolic pathways. This study confirmed that
continuous HAEF treatment could effectively inhibit lipid oxidation and improve the quality of shrimp, which might
be related to the reduction of endogenous enzyme activity and the inhibition of microbial growth.

Keywords: High-voltage alternating electric field; Litopenaeus vannamei; Partial freezing storage; Metabolomics;

Lipid oxidation
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Effect of different vinification processes on chemistry and sensory properties of Aronia
melanocarpa wines
Zhongzheng zhang'*, Xu zhao'

(!College of life Science, Yantai University, Yantai 264000, China)

Abstract: Aronia melanocarpa is an emerging economic tree species that embodies edible, medicinal, and ornamental values.
Its fruits are rich in various bioactive compounds. With the increasing cultivation area in China, there is an urgent need for
fundamental research on its deep processing and the development of related products. The objective of this study was to
optimize the sensory properties of Aronia melanocarpa wines by adjusting the vinification process. The following
four treatments were applied: non-maceration (NM), short maceration for three days (SM), long maceration until the
end of alcoholic fermentation (LM), and SM followed by malolactic fermentation (MLF). The effects of these
treatments on the sensory properties of the wine were evaluated by measuring basic physicochemical parameters,
total anthocyanin content, total tannin content, CIELab color parameters, aroma components, and conducting
sensory assessments. Results indicated that the NM exhibited the most intense berry aroma and a smoother mouthfeel.
Key aromatic components identified included f-damascenone, isoamyl acetate, isovaleric acid, butyric acid, octanoic
acid, and ethyl acetate. Conversely, the LM displayed a pronounced herbal aroma, highest astringency intensity, and
darkest color. The SM presented characteristics that were intermediate between the former two. Notably, the MLF's
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aroma was slightly diminished, while its mouthfeel became notably smoother. This research offers new insights for
flavor optimization of Aronia melanocarpa wines and provides data support for the selection of vinification
treatments.

Key words: Aronia melanocarpa; vinification processes; color; aroma; taste
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Influence of different cowhide raw materials and pretreatment on the quality of yellow
gelatin
Xingfeng GUO*, Chang LIU, Xinru LU, Rong LIANG, Wancong HE, Huaiyu LI

(School of Pharmaceutical Sciences and Food Engineering, Liaocheng University, Liaocheng 252000, China)

Abstract: Using cowhide raw materials with difeerent colour including (black, white, yellow) and yak skin as raw
materials, 5 types of yellow gelatin products were produced by optimizing the yellow gelatin gelatinization process
through single factor experiments using different dehairing processes. By measuring indicators such as moisture, fat
content, protein content, trace elements, and absorbance, and using ICP-MS and GC-IMS to analyze the quality
differences of different processed yellow gelatin in terms of trace elements, volatile organic compounds, and other
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aspects. The results indicate that there are significant differences in the composition of yellow gelatin produced from
different cowhide materials and depilation treatments. Among them, the sample made from white cowhide has the
highest fat content and protein content, which are 1.1 g/100 g and 78 g/100 g, respectively. The lead content of the
sample made from black cowhide is the highest, at 0.143 mg/kg. The highest transmittance of the yellow cowhide
sample was measured at 400 nm, which was 45.08%. The differences in the content of trace elements and heavy
metals (K, Ca, Na, Mg, Al, Fe, Cu, Zn, As, Pb, Hg) in different processes of yellow gelatin were detected by ICP-
MS. GC-IMS detection revealed that the yellow gelatin samples contained esters, ketones, aldehydes, and alcohols,
as well as a small amount of pyrazines, acids, and sulfur-containing compounds. Moreover, yak skin and depilated
yak skin samples contained high levels of aromatic compounds. This study provides a theoretical basis for the quality
improvement of raw material selection and safety of gelatin products.

Key words: Cowhide; Yak skin; Yellow gelatin; GC-IMS; Quality analysis
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Study on the influence of different preparation methods on the structure and processing
characteristics of yam starch
MIAO WenHui!, ZHANG GuiXiang', KOU AnQi', LIU LaiCai!, ZHANG BingWen'*, ZHANG QiuAi?, WANG
HuaDong?
(!College of Biological Sciences and Technology, University of Jinan, Jinan 250022, China

2Shandong Tianjiu Biotechnology Co. Ltd., Heze 274000, China)

Abstract : Separation and preparation of starch is the prerequisite for understanding the characteristics of starch and
suitable processing and production. In this study, ultrasonic, microwave, and enzymatic hydrolysis techniques were
used to assist the traditional neutral and alkali methods to prepare yam starch. The effects of different preparation
methods on the structure and processing characteristics of yam starch were systematically compared and analyzed,
in order to provide theoretical reference for the efficient extraction and utilization of yam starch. The study found:
The yam starch prepared in alkaline environment was better than that prepared in neutral environment in maintaining
and improving the original characteristics of starch; The effects of different auxiliary technologies on yam starch
showed the basic rule of ultrasound > microwave > enzymatic hydrolysis. The extraction rate (94.77%) and purity
(96.62%) of yam starch were significantly higher than those of other samples. The integrity of starch particles was
the best, with high amylose content (267.20 mg/g), freeze-thaw stability (6.24%), anti-coagulability (49.76% of the
supernatant), swelling degree (23.45 g/g), gelatinization viscosity (3767.33 cP) and recovery value (1624.00cP). It
had excellent anti-regeneration properties, hydration ability, and the ability to form resistant starch, and had certain
development potential in the fields of frozen food, thickener and gel products.

Key words: Yam starch; Different preparation methods, Starch structure characteristics; Starch processing

characteristics
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Ultra-high throughput evolution AIDS the improvement of enzymes and microbial
expression systems
Zhang Guoqgiang'?*, Li Qinghua!?, Chen Shuaili 12
(!Science Center For Future Foods, Jiangnan University, Wuxi, 214122

’National Engineering Research Center for Cereal Fermentation and Food Biomanufacturing, Wuxi, 214122)

Abstract: Industrial enzymes are the core of biological catalysis and are widely used in fields such as food and pharmaceuticals.
In recent years, the application of synthetic biology and automation has further promoted the development of enzyme engineering.
The report will introduce the development of microbial in vivo continuous evolution, ultra-high-throughput screening, and multi-
site genome editing technologies in fungi, and explore their initial applications in high-throughput directed evolution of food
enzyme molecules, the construction and regulation of high-efficiency protein expression systems in fungi such as Aspergillus, and
provide reference for the development of high-performance food industrial enzyme preparations and microbial cell factories.

Key words: Industrial enzymes; Ultra-high throughput screening; In vivo directed evolution; Microbial expression

system
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Gibberellin inhibits postharvest kiwifruit softening may through AcDELLAs gene family

Xueli Zhang?, Yuren Jiao?, Lu Yang?, Jianzhao Li®, Aidi Zhang®*

(a School of Food Engineering, Yantai Engineering Research Center of Food Green Processing and Quality
Control, Ludong University, Yantai, 264011, China.

b The Engineering Research Institute of Agriculture and Forestry, Ludong University, Yantai, 264011, China.)

Abstract: Gibberellin (GA) plays an important regulatory role in the growth and development of higher plants. We
found that exogenous GAs; significantly delay the reduction of post-harvest ‘Cuixiang’ kiwifruit fruit firmness, the
increase of total soluble solids (TSS) and starch, the degradation of the cell wall, and the rate of ethylene production.
A total of eight AcDELLAs genes were identified from the kiwifruit genome and named as AcDELLA1 to AcDELLAS8
by the order of chromosomal localization. Gene structure analysis showed that all eight AcDELLAs DNA sequences
had only one exon with no intron. Sequence analysis showed that all eight AcDELLAs proteins contained highly
conserved DELLA and TVHYNP motifs at the N-terminus. Evolutionary tree analysis showed that AcDELLAI,
AcDELLA3, AcDELLAS and AcDELLAG clustered together. The expression of most of these AcDELLA genes were
significantly induced by GAs treatment. The correlation analysis between physiological indicators and the AcDELLA
genes showed that GA3 treatment could comprehensively and effectively inhibit kiwifruit postharvest ripening. The
above study enriches our understanding of how GA prolong the post-harvest kiwifruit storage time, and lays the

foundation for subsequent functional study of AcDFELLA genes.

Keywords: Kiwifruit; gibberellins; DELLA famlily; fruit ripening
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Study on the preparation of feeding probiotics from low value materials derived from erythritol
Sun Haocheng, Zhang Hongyan"

(Shandong Normal University, College of Life Sciences, Jinan 250358, China

Abstract: The production process of erythritol produces a large amount of waste liquid and residue containing
abundant biomass. Traditional methods such as membrane filtration will not only pollute the environment but also
greatly increase the cost of enterprises. Therefore, the research on the full utilization of waste liquid is of great
significance for enterprises. In this study, the waste liquid of erythritol was used as the fermentation substrate of
probiotics to prepare feeding probiotics with pro-digestion and antibacterial functions, which provided methods and
theoretical basis for the effective utilization of erythritol waste solution. Strains were isolated from the waste liquid
of natural fermentation, and then screened out with the ability to produce digestive enzymes. A Bacillus subtilis
strain with high cellulase production was isolated from natural fermentation waste. Staphylococcus aureus is a
pathogenic strain easily infected by livestock and poultry, and it was found that the obtained Bacillus subtilis
exhibited good inhibition to Staphylococcus aureus by in vitro bacteriostatic test. Furthermore, the strain had good
colonization ability in intestinal tract through the tolerance test of simulated gastric and intestinal fluid and the cell
adhesion test. The results of storage stability test of probiotics showed that the number of bacteria and cellulase
activity were stable. In this study, the potential strains that can be used in the preparation of feeding probiotics were
isolated, which not only solved the problem of waste liquid treatment in enterprises, but also provided probiotics for
livestock breeding industry. The research results have important application value and economic benefits for
enterprises.

Key words: Erythritol waste liquor; Bacillus subtilis; Feeding probiotics
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The preparation and characterization of Pickering high internal phase emulsions stabilized
by composite particles of soy protein isolate and sodium alginate
Yunying Li

(College of Life Sciences, Yantai University, Yantai 264005, China)

Abstract: This project aims to develop a high internal phase Pickering emulsion (HIPPE) utilizing soy protein isolate
(SPI) and sodium alginate (SA) as the primary stabilizing agents. The study focuses on examining the emulsifying
and stabilizing properties of SPI/SA composite colloidal particles, with particular emphasis on their capacity to
improve emulsion stability under freeze-thaw cycles, thermal treatment, and prolonged storage. By optimizing the
SPI/SA ratio, this project aims to tackle the challenge of achieving long-term emulsion stability, a critical concern
in the food industry. Additionally, the project will investigate the production processes of HIPPE, with the goal of
overcoming technical barriers in the industrialization of natural emulsifiers, thereby laying the groundwork for the
application of sustainable, high-stability emulsifiers in food products. Through this research, the objective is to
introduce new strategies for formulating natural, high-efficiency food emulsifiers, facilitating their large-scale
application in the food industry.

Key words: High internal phase Pickering emulsion; Soy protein isolate; Sodium alginate; Emulsion stability
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Effect of calcium ions on the structure of sea cucumber body wall under low temperature

tenderization conditions
Zhang Chen', Li Hongyan', Dong Xiufang?*
('College of Biological Engineering, Qingdao University of Science and Technology, Qingdao266042, China
2 College of Public Health, Dali University, Dali671000, China)

Abstract: The main edible part of sea cucumber is the body wall, and collagen fibers (CFs) play an important role
in the integrity of the tissue structure of the body wall. Low-temperature tenderization technology can improve the
tenderness of products by reducing the stability of the body wall tissue structure. The addition of Ca?" to meat
products has been shown to improve product tenderness and regulate the level of chemical interactions. In order to
further study the molecular mechanism of sea cucumber tenderization, the body wall of sea cucumber was treated
with different concentrations of CaClz solution under tenderization conditions (37 °C) to study its structural changes.
Firstly, the body wall of fresh sea cucumber was incubated in 0, 2.5, 5, 10, 20 and 40 mM CaClz solution and
incubated at 37°C for 12 h, and the morphological changes of tissue blocks were observed. The body wall of fresh
sea cucumber was experimented under the same conditions. TPA, VG staining and Cryo-SEM were used to
characterize the physicochemical properties of sea cucumber body wall. BCA, phenol sulfuric acid and Lowry were
used to determine the contents of protein, polysaccharide and TCA soluble oligopeptide in sea cucumber body wall
dissolution. The results showed that with the extension of tenderization time and the increase of Ca%* concentration,
the body wall of sea cucumber gradually stretched and softened, the pigmentation dissolution was obvious, and the
white spots and elasticity of the body wall decreased. The addition of Ca?* increased the hardness of the body wall
of sea cucumber to a certain extent, and with the increase of Ca?*" concentration, the hardness first increased and then
decreased. The results of VG and Cryo-SEM showed that high Ca?* concentration led to blurring of the body wall
of sea cucumber, a large number of nuclei clustering at the edges, and obvious pores in the collagen fibers,
accompanied by collagen fiber filaments. The above results lay a theoretical foundation for clarifying the mechanism
of Ca?" on the structure of collagen fibers and improving the control technology of low-temperature tenderized sea
cucumbers.

Key words: calcium ions; sea cucumber body wall; low temperature tenderization
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Effect of Sous-Vide Processing Duration on Flavor and Taste Variations of Oyster (Crassostrea gigas)
Hao Zhang1, Zhenxiao Hou 1, Zhe Jial, Kunya Chengl, Zekai Fanl, Shi yuan Dong1,2*
('College of Food Science and Engineering, Ocean University of China, Sansha Road, Qingdao, Shandong
Province, 266404, China)

(®Sanya Oceanographic Institution, Ocean University of China, Sanya, Hainan Province, 572025, China)
Abstract: Sous-vide (SV), as a mild processing technique, exhibits some potential for keeping the original flavor of
oyster. The dynamic changes mechanism of flavor and taste in oyster during SV processing (0-30 min/75 °C) were
investigated. The results showed that SV processing for 10-15 min improved the umami of oysters, likely due to the
increase in adenosine monophosphate and glutamate, while processing for 20-30 min resulted in a significant loss
of “grassy” flavor and increase in “cooked” and “fatty” flavor. GC-MS and GC-IMS analysis showed that the loss
of short-chain aldehydes, such as (E)-2-pentenal, (E)-2-hexenal and (E, E)-2,4-hexadienal may be related to the
weakening of the “grassy” flavor, and the formation of 2,3-diethylpyrazine and octanal produced a “cooked” and
“fatty” flavor. The analysis of lipidomics indicated that phosphatidylethanolamine, lysophosphatidylcholine and
sphingomyelin, synthesized mainly through glycerophospholipid and sphingolipid metabolism, were key precursors
for aldehyde formation. This study provides a theoretical basis for controlling the
flavor quality of oyster during mild processing.

Key words: Oyster; Sous-vide; Flavor; Taste; Lipidomics
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Study on the Mechanism of the Effect of Starch Molecular Structure on the 3D Printing
Properties of Starch-Based Materials
Yue Cheng %, Bo Cui !
(School of Food Science and Engineering, Qilu University of Technology, Jinan 250000, China
School of Food Science and Engineering, Shandong Agricultural University, Tai'an 271000, China)

Abstract: This study focuses on starch, a key component in grain-based foods, and investigates the relationship between its
rheological properties and printing characteristics during the 3D printing process by simulating different stages of extrusion. Using
Computational Fluid Dynamics (CFD) technology, the extrusion behavior of starch in 3D printing was scientifically and intuitively
simulated. The study further explores the key factors affecting extrusion properties and support capacity from the perspective of
starch's chain structure and crystalline structure. The results reveal that amylose is the main support structure in starch-based printed
products; however, a higher amylose content leads to extrusion difficulties, resulting in intermittent extrusion during printing.
Although gels formed by high amylose exhibit strong shear-thinning behavior, their low water retention causes rough print surfaces,
which negatively impacts the integrity of the printed structure. The formation of V-type crystalline structures inhibits starch
retrogradation and increases bound water, causing the support structure to shift from a framework to a lamellar form. These changes
in the gel structure further reduce the flow stress and storage modulus of starch-based gels, minimizing "extrusion swelling" and
improving the precision of print line width and overall printing performance. Additionally, an increase in short starch chains (DP
6-12) weakens the short-range molecular order and hydrogen bonding, which adversely affects storage modulus and yield stress.
This research provides important theoretical support for optimizing the rheological properties of starch and improving its 3D
printing performance.

Key words: Starch; 3D printing; Gel; Molecular structure
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Study on industrial manufacture and properties of starch film
Wei Gao'”, Bo Cui!, Xuemin Kang'
(!School of Food Science and Engineering, Qilu University of Technology, Shandong Academy of Sciences, Jinan,

Shandong 250353, China)

Abstract: In recent years, with increasing attentions of environmental protection in the world, more and more
countries and regions have announced a plastic ban. Starch-based films have been considered as one of the most
promising biomaterials to replace petrochemical-based plastic materials, due to their excellent degradation
performance and low cost. In this paper, the emulsification mechanism of octenyl succinic anhydride starch (OS
starch) in the heterogeneous system of starch based materials was studied, innovating the theoretical system of
directed modification of OS starch. We have investigated the synergistic plasticizing effect of water (W) and glycerol
(G) on the physico-chemical and structural properties of starch-based films prepared by extrusion blowing. In
addition, the effects of nano-ZnO and nano-SiO2 nanoparticles on the properties of starch-based films prepared by
extrusion blowing were also investigated in this study.

Key words: Plastic pollution; Starch film; Extrusion blowing; Property
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Study on the ameliorative effect of Levilactobacillus brevis YSJ-3 on biological clock
disorders in mice
Liying Xue, Lu Jiang, Rongxin Sun, Huaxi Yi*

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

Abstract: The biological clock is an intrinsic rhythmicity developed by the organism to adapt to the change of day
and night. With increased social competition, more and more people are suffering from biological clock disorder.
Along with deeper research into the gut-brain axis theory, probiotics have been shown to possibly regulate biological
clock disorders by secreting neurotransmitters. In this study, we screened and obtained a high MT-producing strain
of Levilactobacillus brevis YSJ-3 (YSI-3), evaluated its probiotic properties, and explored its ameliorative effects
on a mouse model of biological clock disorders. The results showed that YSJ-3 has good probiotic properties, which
can regulate food intake and body weight in mice with biological clock disorders, increase the residence time in the
central area in the open field experiment, improve the learning ability of the mice in the new object recognition
experiment, increase the residence time and the distance of moving in the bright box in the light and dark box
experiments, and improve the anxiety phenomenon significantly, and prevent the occurrence of colonic inflammation
caused by the biological clock disorder. And preventing the occurrence of colon inflammation; The mechanism of
action was associated with increase in serum and colonic levels of 5-HT and MT, prevention of local lymphocyte
infiltration in the colon, up-regulation of the 5-H714R gene and the bioburden gene Bmall, and down-regulation of
the 5-HT24R gene and the bioburden genes Per2 and Rev-erbo. This study provides a theoretical basis for further

development of probiotic preparations to improve biological clock disorders.

Key words: Biological clock; Biological clock disorder; Levilactobacillus brevis; Melatonin
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Structural insights into the substrate recognition and catalytic mechanism of a GH16 Px-
Carrageenase from Wenyingzhuangia fucanilytica
Fangyi Chen', Changhu Xue!, Guangning Chen', Xuanwei Mei', Long Zheng!, Yaoguang Chang'*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Carrageenan, a type of linear sulfated galactan derived from marine red algae, is extensively utilized in
the food, pharmaceutical, cosmetic, and materials industries. Carrageenases can degrade carrageenan in a gentle,
efficient, and specific manner, making them essential tools for the production of functional oligosaccharides as well
as the structural analysis of polysaccharides. Understanding the substrate specificity of carrageenases has long been
of interest for biotechnology applications. So far, the structural basis of the Pk-carrageenase that hydrolyzes
furcellaran, a major hybrid carrageenan, remains unclear. Here, the crystal structure of Cgbkl6A Wf, as a
representative of the Px-carrageenase from GH16_13, was determined, and the structural characteristics of this
subfamily were elucidated for the first time. The substrate binding mode was clarified through structure analysis of
the hexasaccharide-bound complex and molecular docking. The binding pocket involves a conserved catalytic motif
and several specific residues associated with substrate recognition. Functions of residues R88, E290, and E184 were
validated through site-directed mutagenesis. Comparing the k-carrageenase with k-carrageenase, we proposed that

their different substrate specificities are partly due to the distinct conformations of subsite -1. This research offers a
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comprehensive understanding of the recognition mechanism of carrageenases and provides valuable theoretical
support for enzyme modification and carrageenan oligosaccharide preparation.

Key words: carrageenan; carrageenase; crystal structure; subsite; substrate specificity
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The development of peptide-based medical food emulsions for diabetes
Xinyan Peng

(College of Life Sciences, Yantai University, Yantai 264005, China)

Abstract: This project aims to develop a comprehensive nutritional formula specifically tailored for diabetic patients,
based on the regulatory effects of key nutrients on blood glucose levels and oxidative stress. The study will focus on
the primary components of the formula, including antioxidant peptides, bioactive compounds from medicinal and
edible plants, alpha-linolenic acid, linoleic acid, and selected dietary fibers, evaluating their roles in regulating blood
glucose and oxidative stress. The aim is to optimize the formulation to address the challenges posed by
hyperglycemia and oxidative stress. Additionally, the project will explore the production methods for emulsions in
diabetes-specific formula foods, with the goal of overcoming technical challenges in emulsion formulation amidst
the transformation and advancement of China’s medical food industry. Through research on key technologies, this
project aims to achieve breakthroughs in the production of stable emulsions. Ultimately, the goal is to personalize
the regulation of blood glucose and oxidative stress in diabetic patients through targeted nutritional interventions,
offering new insights into the development of medical foods.

Key words: Antioxidant peptides; Blood glucose regulation; Emulsion production; Diabetes; Complete nutritional
formula food
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Application of multi-source spectral data fusion technology in the detection of quality and
safety of aquatic products
Kaigiang Wang'?*, Minqiang Guo', Junlin Chen!, Wengian Yan'
(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China

2 State Key Laboratory of Marine Food Processing & Safety Control, Qlngdao 266003)

Abstract: Aquatic products, rich in proteins, fats, various vitamins, and minerals, constitute a vital part of human
diets. However, due to the complexity of internal and external environmental factors, the quality and safety of aquatic
products have always been of great concern. In recent years, rapid and non-destructive detection methods based on
spectroscopy have garnered significant attention in the food industry. Nevertheless, the use of a single spectroscopic
technique can only provide limited chemical information about the samples under investigation. To overcome this
limitation, data fusion strategies based on multi-source spectroscopic techniques have emerged as an important
means to enhance the accuracy of rapid food quality and safety evaluation. This report delves into the characteristics
of low-level, mid-level, and high-level spectral data fusion strategies. It analyzes the applicability of spectral data
fusion technologies, encompassing the fusion between different spectroscopic methods, the integration of
spectroscopy with machine vision, electronic noses, and nuclear magnetic resonance in food quality and safety
detection. Furthermore, it introduces the application of multi-source spectroscopic sensing technologies, such as
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Raman spectroscopy, near-infrared spectroscopy, and laser-induced breakdown spectroscopy, in aquatic product
quality and safety detection. The report anticipates the challenges faced and explores the value and future directions
of machine learning methods in spectral feature extraction and food quality and safety detection.

Key words: aquatic products; spectrum; quality and safety; non-destructive testing; machine learning
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Eicosapentaenoic acid acylated astaxanthin ameliorates chronic ulcerative colitis by
modulating the gut microbiota-bile acid metabolism pathway
Shusen He!, Xiaoran Li!, Xiyu Wang!, Yuming Wang?, Hongxia Che"*
!College of Biological Engineering, Qingdao University of Science and Technology, Qingdao 266042, China

2College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China

Abstract: Numerous studies have shown that eicosapentaenoic acid (EPA) can significantly improve ulcerative colitis (UC), but
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the specific mechanism is unclear. Eicosapentaenoic acid acylated astaxanthin (EPA-AST) is a structurally unique fish oil that has
not been studied for its improvement effect on UC. This study constructed a chronic UC model using 2% sodium dextran sulfate
and gavaged EPA-AST continuously for 3 weeks. The potential improvement mechanism of EPA-AST on UC was explored using
microbiome and bile acid metabolomics techniques. The results indicated that EPA-AST could effectively alleviate intestinal
mucosal mechanical barrier damage and inhibit intestinal inflammation. The 16S rRNA results showed that EPA-AST significantly
increased the oo and f diversity of gut microbiota. Moreover, EPA-AST regulated bacteria with BSH activity, such as reducing the
levels of Firmicutes and Actinobacteria and increasing the levels of Bactervidetes, Proteobacteria, and Enterobacteriaceae. Bile
acid metabolism data indicated that EPA-AST regulated the fecal bile acid spectrum by increasing the levels of secondary bile
acids and decreasing the levels of primary bile acids. In addition, EPA-AST significantly increased the expression of bile acid
receptors TGRS and FXR. In summary, EPA-AST effectively alleviated UC by regulating gut microbiota and bile acid metabolism.
This study not only provides new ideas for improving UC using EPA lipids and other active substances but also provides the
theoretical basis for the high-quality development of the food industry.

Keywords: Eicosapentaenoic acid acylated astaxanthin; Ulcerative colitis; Gut microbiota; Bile acid metabolism;
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Structural characterization and anti-colorectal cancer activity of Ruditapes philippinarum
polysaccharides
Liu Mengyue Zhao Shuang Zhang Ting Zhao Shuo Li Fei*

(College of Life Sciences, Qingdao University, Qingdao 266071,)

Abstract: Bioactive polysaccharides have garnered considerable attention due to their potent antitumor activity and
lack of toxic side effects. This study focuses on polysaccharides derived from Ruditapes philippinarum (PRPF),
investigating the primary fine structure of its main active component, PRPF 1-1, and assessing its anticancer effects
and mechanisms in an azoxymethane/dextran sulfate sodium (AOM/DSS)-induced colorectal cancer (CRC) animal
model. The results demonstrate that PRPF 1-1 has a molecular weight of 443.661 kDa, primarily composed of
glucose, with a backbone of 1,4-a-D-Glcp and branching at the 6-position. The side chains consist mainly of 1,6-a-
D-Glep, exhibiting a highly branched and short branching structure. In vitro and in vivo experiments indicate that
PRPF exerts its anticancer activity through immune modulation. Notably, PRPF significantly improves the clinical
condition of mice, alleviates colon atrophy, reduces the expression of pro-inflammatory cytokines (IL-1, IL-6, IFN-
¥, TNF-a), and increases anti-inflammatory cytokines (IL-2, IL-10). It also enhances the expression of tight junction
protein Occudin and adhesion molecule E-cadherin, thereby repairing the damaged intestinal mucosal barrier.
Furthermore, PRPF promotes the polarization of M2 macrophages to M1 macrophages in the tumor
microenvironment, enhancing macrophage antitumor activity. Additionally, the study reveals that PRPF increases
the diversity and abundance of beneficial gut microbiota. Collectively, these findings suggest that PRPF holds great
potential as an antitumor agent for the development of functional foods and pharmaceuticals, while also establishing

a theoretical foundation for the high-value utilization of marine bivalves.

Key words: Ruditapes philippinarum; Polysaccharides; Colorectal cancer; Structural characterization
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Flavor metamorphosis and functional upgrading: flavor profile and protein functional
properties of sprouted soybeans
Ye Yang, Kuan Lu, Yang Li, Xingyue Wang, Min Wang, Wancui Xie*
(! College of Biological Engineering, Qingdao University of Science and Technology, Shandong, Qingdao 266042,
China.)

Abstract : The aim of this study was to deeply analyze the significant changes in flavor and protein functional
properties of sprouted soybeans and to provide a scientific basis for the application of sprouted soybeans in the food
industry. Advanced flavor metabolomics techniques, such as GC-O-MS, were used to explore the molecular
mechanisms of the formation of key flavor compounds in soybean milk from germinated soybeans (0 h, 24 h, 48 h,
and 72 h). In particular, the sweet flavor of soybean milk prepared after 24 h of germination was significantly
enhanced. The increase of 22 aroma substances, including hexanal and 2-heptanone, was particularly significant in
this process, and these changes were attributed to metabolic pathways such as fatty acid B -oxidation, lipoxygenase
catalysis and glycolysis. Meanwhile, in terms of protein functional properties, germination treatment significantly
altered the water absorption, oil absorption, and foaming and emulsifying properties of soybean isolate protein (SPI).
After 24 h of germination, the solubility of SPI increased in the neutral to slightly acidic pH range, and the water-
absorbing capacity peaked and then gradually decreased; while the oil-absorbing capacity reached its strongest
(5.169 g/g) after 48 h of germination. In addition, the foaming ability and stability of germinated SPIs were
significantly enhanced, with the SPIs germinated for 24 h showing the best emulsification ability, stabilizing the
emulsion droplets up to 2.80 1 m. Notably, germination also enhanced the self-supporting gel hardness of the SPIs,
attributed to the mild hydrolysis of proteins and spatial structural changes resulting from the increased activity of
endogenous proteases, which favored the formation of a stronger network structure. These findings suggest that
germination can be utilized as a clean label process to improve flavor and functional properties of soybeans.

Key words : Soybean; Germination; Flavoromics; Metabolic mechanisms; Functional properties
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Coriander-derived exosome-like nanovesicles laden hydrogel accelerates skin wound healing
Wang Ting', Li Yilong!, Hao Linlin!, Liu Yinxue', Zhang Jianming?", Yi Huaxi'*
(!College of Food Science and Engineering, Ocean University of China, Qingdao 266404, China

2 Institute of Food Science, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: Plant-derived exosome-like nanovesicles (PDENs) have the potential to effectively relieve oxidative stress
and inflammation in skin wounds due to their antioxidant or anti-inflammatory properties, and are expected to
become a new strategy to accelerate the wound healing process. In this study, coriander-derived exosome-like
nanovesicles (CDENs) were extracted, and it was found that they can significantly improve the migration of human
immortalized keratinocytes (HaCaT), and effectively clear intracellular reactive oxygen species (ROS) by up-
regulating the expression of intracellular antioxidant enzymes, so as to reduce the adverse effects of oxidative stress
on wound healing. Based on this, this study designed and prepared a sodium alginate hydrogel loaded with CDENSs,
which can release CDENs stably. Animal experiments were performed to further verify the effect of CDENs on
wound healing. The results showed that CDENs-hydrogel could activate the Nrf2 signaling pathway to regulate the
oxidation balance of wound microenvironment, up-regulate macrophage M2 polarization during inflammation stage,
increase vascular endothelial growth factor expression during proliferation stage, and accelerate collagen deposition
during remodeling stage. In summary, CDENs-hydrogel, as an effective dressing to promote wound healing,

provides a new idea for wound management.

Key words: coriander; exosome-like nanovesicles; hydrogel; oxidative stress; wound healing
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Preparation and characterization of modified yam starch
MIAO WenHui!, ZHANG GuiXiang', KOU AnQi', LIU LaiCai!, ZHANG BingWen'*, ZHANG QiuAi?, WANG
HuaDong?
(!College of Biological Sciences and Technology, University of Jinan, Jinan 250022, China

2Shandong Tianjiu Biotechnology Co. Ltd., Heze 274000, China)

Abstract: The precise processing technology of yam starch directly restricts the development of yam industry. In
this study, damp-heat yam starch (RS3), citric acid yam starch ester (RS4), and yam starch-lipid complex (RSs) were
prepared from "Xishi seed" yam as raw materials to improve the content of resistant starch. The effects of three
modification methods on the structure, physicochemical properties, function, and processing characteristics of yam
starch were investigated. The study found that the three modification methods affected the characteristics of yam
starch significantly. Wet-heat treatment could maintain good gelatinization and gel properties while improving the
resistant starch. Citric acid yam starch ester had the strongest anti-digestion ability, and the resistant starch content
was up to 98%. The adsorption and emulsification properties of yam starch-lipid complexes were most significantly.
This will provide some objective and data reference for the selection of raw materials, the improvement of product
quality characteristics and the research and development of new varieties, so as to achieve the ultimate goal of reverse
selection of how to treat starch according to the target nature of the final product.

Key words: Yam starch; Resistant starch; Starch modification; Study on characteristics
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Preparation of a-glucosidase inhibitory peptides from sweet potato and study on the effect of
reducing postprandial blood glucose
Zhu Mengjia, Gao Xiang

(College of Life Sciences, Qingdao University, 266071 Qingdao)

Abstract: Wastewater, a protein enriched byproduct of sweet potato starch production, is often discarded that leads
to resource waste and environmental pollution. This study aimed to recycle sweet potato protein from wastewater
and prepare sweet potato peptides (SPP) using thermal high-pressure-assisted enzymatic hydrolysis. The process
was optimized through single-factor experiments and response surface methodology. After ultrafiltration, the
fraction with the highest a-glucosidase inhibitory activity was selected for peptides sequence identification, stability
evaluation and blood glucose regulative effect investigation. The results showed that alkaline protease was identified
as the optimal enzyme for hydrolysis. The optimal hydrolysis conditions were as follows: 1:20 (w/v) for solid-liquid
ratio, 4% for enzyme to substrate ratio, 3 hours for hydrolysis time, 200 MPa for pressure of HPP and 6 minutes for
HPP time. The peptide yield was 76.89%, and the a-glucosidase inhibition rate was 70.93% under these conditions.
The fraction SPP-1, with a molecular weight of less than 3 kDa, was obtained through ultrafiltration and exhibited
significantly higher a-glucosidase inhibitory activity (IC50 = 6.14 mg/mL) compared to other fractions (P<<0.05).
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SPP-1 also displayed good thermal stability, pH tolerance, and gastrointestinal digestion stability. A total of 1,204
peptides sequences were identified by LC-MS/MS from SPP-1, and three highly active novel peptides were screened
out through molecular docking. Animal experiments further showed that SPP-1 could effectively delay postprandial
blood glucose elevation in a dose-dependent manner. This study provides a theoretical basis for the comprehensive

utilization of sweet potato wastewater and development of novel hypoglycemic functional foods.

Key words : Peptide; sweet potato; a-glucosidase inhibitory activity; stability; postprandial blood glucose
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Research on processing technology and product development of high-quality marinated egg
products
Liu Man, Song Yanan, Chen Xinyi, Li Zichao*, Tang Shuwei*

(College of Life Science, Qingdao University, Qingdao 266071, China)

Abstract: In this study, the effects of ultra-high pressure treatment on the sensory properties and physicochemical
properties of marinated eggs were investigated. The results showed that ultra-high pressure could significantly
improve the texture of marinated eggs and significantly enhance the chewiness (P < 0.05). There are some
improvements in gloss, taste and aroma. The microstructure of protein and egg yolk changed significantly. It can
also significantly prolong the shelf life. The optimum ultra-high pressure conditions were as follows: ultra-high
pressure 400 MPa for 300 s after vacuum packaging, and then high temperature sterilization. The sensory evaluation

analysis showed that the marinated eggs prepared under this condition had the characteristics of uniform color
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distribution, bright color, elasticity, moderate saltiness, and mature marinated egg aroma, and the overall evaluation
of sensory quality was high. The innovation and production process of marinated egg products under the optimum
ultra-high pressure treatment conditions were introduced in detail, which provided research ideas, basis and basis
for the application of ultra-high pressure technology in the production and development of marinated eggs.

Key words: ultra-high pressure; marinated eggs; sensory properties; physicochemical properties
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Effect of changes in pectin properties induced by high pressure homogenisation on the
stability of turbid hawthorn juice
Yuxin Liu

(!College of Food Science and Engineering, Shandong Agricultural University, Taian 271000, China)

Abstract: The effects of high pressure homogenisation (HPH) on the stability, nutrient composition, organoleptic
properties, and structure and physicochemical properties of water-soluble pectin in turbid hawthorn juice were
investigated, and the effects of endogenous pectin property changes induced by HPH on the stability of turbid
hawthorn juice were investigated. The results showed that HPH could reduce the average particle size and
sedimentation index (IS) of the turbid hawthorn juice samples, improve the suspension stability, and reduce the
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particle settling of turbid hawthorn juice during the shelf-life; however, excessive HPH treatment could lead to a
decrease in the nutrient richness and organoleptic quality of the juice. Pectin, as a key factor affecting the stability
of turbid hawthorn juice, HPH reduced the degree of esterification (DE), molecular weight (Mw) of hawthorn pectin
and caused degradation of the pectin side chains, resulting in increased viscosity and emulsification of the pectin,
compared with unhomogenised pectin; it reduced the average particle size of the pectin and showed the same trend
of enhanced degradation with increasing pressure as that of the juice particle size. These findings on the structure
and physicochemical properties of pectin in solution not only provide a theoretical basis for the production of high-
quality hawthorn turbid juice, but also provide a theoretical basis and technical support for the application of high-
pressure homogenisation technology in turbid juice.

Keyword: High pressure homogenisation; Turbid hawthorn juice; Hawthorn pectin
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Construction of 3D printed salmon fillet simulants and enhancement of its post-printing
texturization via transglutaminase
Yanchi Wu 1, Zhaojie Li 1, Lu Yang 1, Hongwei Zheng 1 *, Changhu Xue 1 *

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

Abstract: Plant-based fish analogues have been proposed as a sustainable solution to address the inefficiencies and
environmental challenges of traditional aquaculture. In this study, structurally stable salmon fillet simulants were
constructed using three-dimensional (3D) printing technology coupled with transglutaminase (TGase) post-treatment.

The myomere bioinks containing corn starch, flaxseed oil, and pea protein were optimised for the construction of
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structurally stable simulants. The flaxseed oil and pea protein myosepta bioinks were then injected into the 3D
printed myomere analogues according to the macronutrients of real salmon fillets. The rheological properties of the
myomere and myosepta bioinks, as well as the microstructure and chemical composition of the myomere and
myosepta analogues, were systematically characterized. TGase was added to both myomere and myosepta simulants
for paste-solid transformation. Moreover, the textural properties of the raw and cooked salmon fillet simulants were
investigated. The prepared salmon fillet simulants exhibited fish muscle-like fibre structures in myomere analogues
and good similarity to real salmon meat, demonstrating the great potential in simulating better fish meat texture.

Keywords: 3D food printing; Transglutaminase texturization; Salmon fillet simulants
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Transcriptomic analysis reveals that glutamic acid-regulated key factors inhibit browning in
fresh-cut potatoes
Zunyang Song'*, Qiunghua Guan', Wenhui Li?
('College of Food Science and Engineering, Shandong Agricultural University, Taian,)

Abstract: Enzymatic browning is a major issue affecting the quality and commercial value of fresh-cut potatoes,
and the screening of safe browning inhibitors and exploration of their inhibition mechanisms is currently a research
hotspot. This study found that treating potato strips with a 15 g/L glutamic acid solution for 4 minutes can extend
the shelf life of fresh-cut potato strips stored at 4°C to 5 days. Results showed that glutamic acid treatment
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significantly reduced the total phenol, H202, and Oz.- content in fresh-cut potato strips while enhancing the activities
of CAT, APX, SOD, and GPX. Additionally, the content of Histidine, serine, and other amino acids increased
significantly. Molecular docking confirmed that glutamic acid can bind to the active site of PPO, inhibiting
polyphenol oxidase (PPO) activity by lowering pH and chelating Cu?*. Further transcriptomic analysis revealed a
large number of differentially expressed genes between the Glu treatment and control groups, mainly enriched in
glutathione metabolism, flavonoid biosynthesis, phenylalanine metabolism, phenolic compound biosynthesis, starch
and sucrose metabolism, and plant hormone signal transduction pathways, with Glu treatment significantly affecting
their transcription levels. RT-qPCR analysis indicated that the transcription levels of StPPO2, StPPO3, StPPO7, and
StERF-BR1-like were significantly inhibited. StERF-BR1-like, as a nuclear protein, can activate StPPO2
transcription by directly binding to its promoter. These results suggest that Glu can inhibit browning in fresh-cut
potatoes by regulating the aforementioned pathways, with StERF-BR1-like participating in the browning inhibition
process by activating StPPO2 expression.

Key words: Fresh-cut potatoes; browning; glutamic acid; transcriptomic analysis; StERF-BR1-like
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Research on the fermentation technology and quality of lactic acid bacteria in Chaenomeles
sinensis (Thouin) Koehne
Xianying Cao, Li Zhang

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract : The objective of this study was to investigate the fermentation conditions and quality of Chaenomeles
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sinensis (Thouin) Koehne as a raw material for prodution of fermented juice by lactic acid bacteria. Three lactic
acid bacteria strains (Lacticaseibacillus rhamnosus, Lacticaseibacillus paracasei and Lactiplantibacillus plantarum)
were studied. The acid production capacity of Lactobacillus paracei was the best, while the mixture of
Lacticaseibacillus paracasei and Lacticaseibacillus rhamnosus or Lactiplantibacillus plantarum showed higher acid
production capacity and more viable counts. In addition, the flavor compounds of the mixture of Lacticaseibacillus
paracasei and Lacticaseibacillus rhamnosus was more abundant,because of the production of 3-hydroxy-2-butanone ,
2-heptanone and other fermentation flavor compounds. Three effects on the quality of fermented juice were
investigated. When the impregnation time was 8.5 h, pH was 5.5 and the fermentation temperature was 31°C, the
sensory quality of fermented juice was the best, and the viable cell counts reached above 8.3 IgCFU/mL. During the
fermentation process, the sweet and sour fermentation flavor was increased comppared with the original juice
fragrance, and the organic acids were mainly lactic acid and tartaric acid. The fermentation process is accompanied
by the utilization of polyphenols, and the phenolic compounds in the juice after fermentation are mainly epicatechin,
chlorogenic acid, catechin and Protocatechuic acid.

Key words : Chaenomeles sinensis (Thouin) Koehne; Lactic acid bacteria; Fermented juice; Flavor volatiles
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Sea cucumber intestines and ovum hydrolysates intervention ameliorates the symptoms of
dextran sulfate sodium-induced colitis by modulating gut microbiota and its metabolites
Sun Leilei', Gong Shunmin', Sun Yongjun?, Ju Wenming?, Huang Shijia', Li Mingbo!, Sun Ligin"*
(!School of Life Sciences, Yantai University, Yantai 264005, China

’Homey Group Co. Ltd., Rongcheng 264300, China)

Abstract: Colitis, a troublesome inflammatory disease that significantly impacts daily life, has garnered considerable
attention in recent times. However, the effects of sea cucumber intestines and ovum hydrolysates (CFHs) on colitis
have not been fully explored. This study utilized a dextran sulfate sodium-induced experimental colitis model to
assess the therapeutic potential of CFHs. The findings indicated that preventive administration of CFHs dramatically
attenuated the pathological manifestations associated with colitis in mice, including weight loss, colon shortening,
and tissue damage. Furthermore, CFHs suppressed the secretion of pro-inflammatory cytokines IL-6, TNF-a, and
IL-1B, as well as MPO in colon tissue. Metagenomic sequencing demonstrated that CFHs could restore balance to
the dysregulated gut microbiota by reinforcing Bacteroidota and suppressing Verrucomicrobia populations,
impacting various microbial functions. Metabolomic analyses further revealed that CFHs exhibited a more
efficacious modulatory effect on DSS-induced metabolic abnormalities, including amino acid biosynthesis, linoleic
acid metabolism, and dopaminergic synapses. In conclusion, CFHs showed promise in alleviating colitis, laying the

groundwork for the development and application of CFHs as functional food for colitis relief.

Key words: Colitis; Sea cucumber intestines and ovum hydrolysates; Gut microbiota and its metabolites
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Sea cucumber ovum hydrolysates ameliorate colitis in mice by regulating intestinal flora
Huang Shijia', Gong Shunmin!, Sun Yongjun?, Ju Wenming?, Li Mingbo', Sun Ligin'*, Sun Leilei""
(!School of Life Sciences, Yantai University, Yantai 264005, China

2Homey Group Co. Ltd., Rongcheng 264300, China)

Abstract: Inflammatory bowel disease continues to pose a significant challenge in clinical settings. This study aimed
to elucidate the effects of sea cucumber ovum hydrolysates (SCH) on the colonic inflammatory response, as well as
on alterations in the intestinal microbiota and metabolites in a mouse model of dextran sulfate sodium (DSS)-induced
colitis. The findings suggested that oral administration of SCH might mitigate the severity of DSS-induced colitis.
Notable improvements in the splenic index, a reduction in the severity of colonic tissue damage, and decreased levels
of serum pro-inflammatory factors indicated that oral administration of SCH effectively alleviated symptoms and
inflammation in colitis-affected mice. Furthermore, macrogenomic analysis of intestinal contents revealed an
increase in beneficial microorganisms and a decrease in pro-inflammatory bacteria following SCH intervention.
Metabolomic analysis of colonic tissues identified elevated levels of anti-inflammatory metabolites, such as
Phenyllactate, 2-Hydroxyglutarate, and L-Aspartic acid, in colitis mice after oral administration of SCH. In
conclusion, SCH represents a promising candidate for the treatment of colitis.

Key words: Sea cucumber ovum hydrolysates; Colitis; Microbial metabolism
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Depletion attraction driven formation of microalgae protein-based emulsion gels and their
applications
Guangxin Feng”, Haohao Wu, Mingyong Zeng

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

Abstract: With the global population burgeoning and concomitant escalation in protein demands, the imperative to
explore novel protein resources has become increasingly pronounced. Microalgae, in comparison to conventional
agricultural and livestock practices, stand out as an enticing and sustainable reservoir of proteins, distinguished by
attributes such as mass scalability, low CO2 emissions, and significantly reduced land and freshwater use per unit
protein. Numerous microalgae species boast protein contents exceeding 40wt%, coupled with EAA compositions
harmonizing with human dietary requirements. Despite these promising attributes, the development and exploitation
of microalgal proteins remain nascent, underscoring the imperative to delve into their functional characteristics. This
study elucidates a mechanism wherein, within a high-viscosity algal slurry milieu, the liberation of high-molecular-
weight polysaccharides from microalgae, driven by depletion attraction, induces the adsorption and stabilization of
water-soluble pigment-protein composite particles at the oil-water interface. Concurrently, this process instigates the
aggregation of oil droplets, giving rise to a gel-like network structure. Manipulation of the oil-to-water volume ratio
yields a structurally controllable emulsion gel, demonstrating commendable 3D printing attributes and favorable
spreading characteristics. These revelations not only furnish theoretical and technical underpinnings for the
conceptualization and construction of future foods utilizing nascent protein resources but also bear pragmatic
significance for the sustainable processing and application of microalgal proteins. Additionally, they contribute

novel insights and methodologies to the domain of emulsification within high-viscosity food systems.

Key words: Depletion attraction; Microalgae protein; Emulsion gel; Oil-water interface; High-solids viscous food
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Nucleic Acids Are Important Nutrients Decomposition and Absorption of Nucleic Acids
Xingguo Liang", Xinmei Du', Jingyun Zhuang, Ran An
(State Key Laboratory of Marine Food Processing & Safety Control, College of Food Science and Engineering,

Ocean University of China, Qingdao 266404, China

Abstract: The role of nucleic acids in biology is receiving increasing attention, especially with the recent discovery
that RNA has multiple new functions such as gene regulation and information transmission. On the other hand,
nucleic acid substances, including single nucleotides, have been increasingly used in the food industry, such as infant
formula, specialty foods, functional foods, flavorings, and so on. However, the role of nucleic acid substances has
long been overlooked in nutrition, resulting in a serious disconnect between the application of nucleic acid substances
in food and basic research. The use of nucleic acid substances in food urgently requires scientific research to provide
theoretical support. Through research from the perspective of nucleic acid nutrition, we have recently made some
amazing discoveries, such as gastric protease can break down nucleic acids, some DNA enzymes can break down
RNA, and many microorganisms can directly absorb large molecular nucleic acids. These results indicate that nucleic
acids in food not only have important gene regulatory functions after ingestion, but also serve as important
macronutrients. We firmly believe that studying nucleic acid substances from a nutritional perspective will provide
theoretical support for their application in the food industry and provide sufficient theoretical basis for the
development of new functional foods.

Key words: Nucleic acid; Nucleases; Nucleic acid metabolism; Functional food; Special Medical Food
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Kombucha tea alleviates ulcerative colitis by ameliorating oxidative stress through the
Nrf2/HO-1/NQO-1 pathway
Zhou Qi', Liu Tongjie!, Zhang Lanwei'
(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Ulcerative Colitis (UC) is a chronic inflammatory bowel disease characterized by persistent or continuous
diarrhea, abdominal pain, fullness, blood in the stool, and weight loss. The exact pathogenesis of UC is currently
unknown, but oxidative stress and immune dysregulation are considered risk factors for UC. Kombucha, a traditional
microbial fermented beverage, also known as black tea bacteria because it was often fermented with black tea in its
early days, has some antioxidant properties. However, whether it has a role in relieving intestinal inflammation has
not been reported. In this study, we compared the ameliorative effects of different sources of Kombucha on mice
with colitis and their anti-inflammatory and antioxidant effects and explored the mechanisms involved. The study
was based on the dextran sodium sulfate (DSS)-induced ulcerative colitis model in mice, with the intervention of
different sources and dosages of Kombucha. Experimental results indicated that Kombucha significantly decreased
Disease Activity Index (DAI) scores, relieving weight loss and colon shortening in mice, while also enhancing
splenic indices and reducing pathological damage to the colon. The effect varies depending on the source and the
dosage of the intervention. Further research showed that Kombucha was able to reduce levels of the lipid oxidation
products malondialdehyde (MDA) and myeloperoxidase (MPO) while increasing levels of superoxide dismutase
(SOD) and glutathione (GSH). Using qPCR assay and Western blot, the results indicate that Kombucha can alleviate
oxidative stress via the Nrf2/HO-1/NQO-1 pathway, which in turn alleviates ulcerative colitis caused by DSS.

Key words: Kombucha; Ulcerative colitis; Oxidative stress; Mechanism of action
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A highly sensitive electrochemical sensing platform based on Zn-CuGaO;@CMK-3 signal
amplification for simultaneous detection of the sunset yellow and tartrazine in foods

Yongfeng Chen!, Rui Gao'#, Yufeng Sun', Ruigiang Wang?, Geofirey LN. Waterhouse®, Xuguang Qiao!, Zhixiang Xu'*
(!College of Food Science and Engineering, Shandong Agricultural University, Tai’an 271018, China
2Shandong Cayon Testing Co., LTD., Jining 272000, China
3School of Chemical Sciences, The University of Auckland, Auckland 1142, New Zealand)

Abstract : In this work, a highly sensitive electrochemical sensor based on Zn-doped copper gallium oxide@ordered
mesoporous carbon (Zn-CuGaO@CMK-3) for signal amplification was successfully developed for the
simultaneous detection of sunset yellow (SY) and tartrazine (TZ) in foods. Compared with CuGaO>@CMK-3, Zn-
CuGaO2@CMK-3 offered enhanced conductivity and catalytic properties owing to the improved carrier density,
which was beneficial to the electrooxidation of SY and TZ. Under the optimal testing conditions, the constructed
Zn-CuGaO2@CMK-3/GCE sensor offered a wide linear concentration range (0.25 to 100.00 pM) for the detection
of both SY and TZ. The limits of detection for SY and TZ were 0.044 uM and 0.059 pM, respectively. Recovery
experiments were performed in milk, white vinegar and biscuit samples, yielding satisfactory recoveries (82.70%-
114.80%). Furthermore, the sensor was successfully applied to the determination of the SY and TZ residues in two
kinds of carbonated drinks, and the results were nearly consistent with those detected by the high performance liquid
chromatography (HPLC) method (P> 0.05).

Key words : Zn-doped copper gallium oxide; Ordered mesoporous carbon; Electrochemical sensor; Sunset yellow;

Tartrazine
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Study on the Development of Novel Plasmin Inhibitors Based on p-Lactoglobulin to Enhance
the Storage Stability of UHT Milk
Tai Zhang, Yisuo Liu, Yinxue Liu, Linlin Hao, Huaxi Yi*
(College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Plasmin-induced protein hydrolysis significantly compromises the stability of ultra-high-temperature
(UHT) milk. It has been reported that -lactoglobulin (B-Lg) can inhibit plasmin activity, suggesting the presence of
active sites for plasmin inhibition within B-Lg. In this study, plasmin inhibitory peptides derived from B-Lg were
explored using experimental and computational simulation techniques. The results showed that as the degree of f3-
Lg denaturation increased, its affinity for plasmin was enhanced, leading to stronger inhibition of plasmin activity.
Molecular dynamics simulations indicated that electrostatic and van der Waals forces were the primary binding
forces in the B-Lg/plasmin complex. Denatured B-Lg increased hydrogen bonding and reduced its binding energy
with plasmin. The study identified the active binding sites between -Lg and plasmin as His624, Asp667, and Ser762.
Based on these binding sites, four plasmin inhibitory peptides were identified from B-Lg: QTMKGLDI, EKTKIPAYV,
TDYKKYLL, and CLVRTPEV. These peptides effectively inhibited plasmin activity and enhanced the stability of
UHT milk. This study provides new insights for the development of novel plasmin inhibitors to improve the stability
of UHT milk.

Keywords: B-lactoglobulin; plasmin; bioactive peptides; molecular dynamics simulation; UHT milk
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Enhancement of the activity of a porphyranase by fusing a polymerization-inducing domain
Wenwen Tao!, Xuanwei Mei!, Yuying Zhang', Fangyi Chen', Menghui Sun!, Guangning Chen', Changhu Xue!,
Yaoguang Chang'*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Prophyra is one of the most economically valuable species of red algae, with porphyran being its primary
bioactive polysaccharide. Highly active enzymes play a significant role in the research and development of
porphyran. In this study, a dimeric domain (PKD) with potential to induce protein aggregation, was identified within
polysaccharide-binding proteins. By fusing it with porphyranase Porl6B_Wf{, a chimeric enzyme PKD-Por16B was
constructed. HPSEC analysis revealed that the apparent molecular weight (65.13 kDa) of PKD-Por16B was 1.42
times its theoretical value (46.02 kDa), whereas the apparent molecular weight (25.90 kDa) of the monomeric
Por16B_Wf was substantially smaller than its theoretical weight (34.60 kDa). It was indicated the successful
construction of the aggregated fusion enzyme PKD-Por16B, likely existing as a dimer. The activity of PKD-Por16B
was remarkedly enhanced from 65.31 U/mg to 325.69 U/mg, accompanied by an improvement in enzymatic stability.
Meanwhile, the hydrolysis pattern of PKD-Porl6B remained unaltered in comparison to that of Porl6B_Wf,
indicating no significant deviation in its substrate specificity or reaction mechanism. These results suggest the
feasibility of a strategy based on domain-induced aggregation to enhance enzyme activity, which is both easy and
economical.

Key words: Porphyranase; Activity; Protein engineering
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Intelligent prediction of agricultural product quality and maturity based on
multidimensional data fusion
Sheng Gao'>3, Wancui Xie? *
(! Qingdao university of technological, School of Information and Control Engineering, Qingdao 266520, China

2 Qingdao University of Science and Technology, college of Biological Engineering, Qingdao 266042, China
3 Shandong Rongxin Aquatic Food Group Co., Ltd, Rizhao 276800, China )

Abstract: In response to the current situation where the quality inspection steps for agricultural products are
cumbersome and can only be sampled, machine vision and spectral technology were used to collect data on
agricultural products, extracting spectral and image information from the samples. Combining chemometric methods,
raw spectral information is extracted using one-time dimensionality reduction algorithms (GA, CARS, SPA, UVE)
and combined dimensionality reduction algorithms (CARS-SPA, UVE-SPA), and the gray level co-occurrence
matrix of the extracted image is fused as the texture feature information of the image, which is then combined with
the color information of the image (R, G. B, H. S. V. L. a. B) , Establishing an intelligent prediction
model for agricultural product quality and maturity through graph fusion and multi-dimensional data fusion, and
optimizing the prediction model through deep learning methods, the optimal prediction model for agricultural
product quality and maturity was constructed, achieving accurate, non-destructive, and rapid prediction of multiple
qualities and maturity of agricultural products. It can provide reliable technical support for automated online
detection of agricultural product quality and maturity.

Key words: Spectral technology; Multidimensional data fusion; Quality and maturity of agricultural products;

Intelligent prediction
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Research on the probiotic carriers based on calcium alginate
Yongkai Yuan'?*
(!College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China

2Qingdao Special Food Research Institute, Qingdao 266109, China)

Abstract: Carrier technology is an effective strategy for protecting probiotics during processing, storage, and
gastrointestinal tract. As the main product form of probiotics, freeze-drying carrier-based probiotic powder has
achieved excellent freeze-drying survival and storage stability. However, the gastrointestinal tolerance is limited,
and the multi-layer encapsulation technology commonly used in commercial probiotic powder increases the
preparation complexity. Based on the pH responsiveness of acid-insoluble and alkali-soluble, calcium alginate has
been proven to be an ideal wall material for protecting probiotics during the gastrointestinal tract. However, there is
a challenge of survival loss during the drying process, which has been unnoticed. This study aims to propose targeted
strategies based on clarifying the mechanism of freeze-drying survival loss of probiotics loaded by calcium alginate.
Among these, in situ re-culture to form biofilm-state probiotics is an effective strategy, achieving the goal of
maintaining the full process stabilization of probiotics from drying to the gastrointestinal tract, surpassing the
performance of current commercial probiotic powders. Besides, this strategy can increase the antioxidant activity of
postbiotics, elucidating its positive effect on the functionality of probiotics. Meanwhile, calcium alginate-based
probiotics in biofilm state can achieve non-drying applications.

Key words: Calcium alginate; Probiotics; Carrier; Freeze-drying; Biofilm
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Self-emulsifying biocatalysis based on an amphipathic protein BslA-modified esterase
functioning as a fine-tuned system for oil hydrolysis
Xiaoxuan Yao', Kunpeng Gao'#, Hao Dong!*, Xiangzhao Mao!”
(! Ocean University of China, College of Food Science and Engineering, State Key Laboratory of Marine Food

Processing and Safety Control, Qingdao 266003, China)

Abstract: To mitigate the environmental impact and application limitations associated with the use of emulsifiers in
heterogeneous enzymatic reactions, a self-emulsifying system based on biofilm surface layer protein A (BslA) was
designed and established in this study. In this paper, the self-emulsification system of the BslA-Est3-14 fusion
protein, comprising the binding amphiphilic protein BslA and esterase Est3-14, was investigated with astaxanthin
as a case study. The BslA-Est3-14 fusion protein was tested for the enzymatic hydrolysis of astaxanthin esters. The
fusion protein and demonstrated competitive efficacy in reducing the size of the emulsion droplets and maintaining
enzyme activity, increasing product yield of free astaxanthin by 52.3%, 78.0%, and 76.9% compared to the Tween-
80, Span-20, and ethanol groups, respectively. With assistance of ultrasonic, the yield of astaxanthin in emulsion
reaction system was determined to be 184 png-mL—1. This method not only addresses the challenge of low enzymatic
reaction efficiency of heterogeneous reactions but also reduces the need for surfactants, minimizing potential
environmental impacts.

Key words: Self-emulsifying; Biofilm surface layer protein A; Esterase; Emulsion; Astaxanthin; Enzymatic hydrolysis
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Improvement and application of maturity formulae based on quality changes at various
maturity stages of perch
Kunya Cheng',Yixin Du!, Hao Zhang!,Jingting Ma',Shiyuan Dong'-**
(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China

2 Sanya Institute of Oceanography, Ocean University of China, Sanya 572025, China)

Abstract : Using sensory evaluation and instrumental analysis, the flavor and taste characteristics of sea bass were
firstly investigated in three maturation states: Medium, Medium Well and Well Done. Sensory analysis and
instrumental techniques were used to investigate the effect of thermal processing on the flavor of sea bass meat. A
vocabulary library containing a set of 26 descriptors was established for sensory evaluation of raw and steamed sea
bass. Ten odor attributes generated by the Check-all-that-apply and Free Choice Profiling methods were selected as
the characteristic descriptors, which were “cooked fish flavor, freshness, sticky teeth, ivory, sweetness, grease,
seawater, elasticity, meaty flavor, and brown color” . Fifty-four volatiles were identified by gas phase ion mobility
spectrometry (GC-IMS). Thirty-one free fatty acids were identified by triple quadrupole gas chromatography-mass
spectrometry (GC-MS/MS). And through the detection of free amino acids, nucleotides and other flavor substances,
protein and changes in textural properties. The relationship between each index and the sensory evaluation results
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was combined, and the indexes with strong correlation (free amino acids, textural characteristics, etc.) were screened
out. The screened indicators were introduced into the maturity formula, and the formula was improved and innovated,
so that it was no longer only based on a single sensory result, and its scientificity and applicability were improved.
This study provides a theoretical basis for regulating the quality change and regulation of thermally processed aquatic
products.

Key words: Perch; Thermal processing; Sensory vocabulary; Maturity formula; Flavor profile; Taste

characteristics
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Rapid diethylstilbestrol detection methods based on the photothermal effect of
nanomaterials
Zhen Zhang, Hongyan Zhang”

(College of Life Sciences, Shandong Normal University, Jinan 250358, China)

Abstract: Diethylstilbestrol has the function of promoting animal growth, enhancing the synthesis and metabolism
of animal proteins, increasing animal weight and improving feed conversion ratio. It has been used as an animal
growth promoter in breeding industry. However, diethylstilbestrol is an estrogen disruptor, which can disturb the
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hormonal balance in the body, and can lead to cancer in severe cases. Traditional diethylstilbestrol detection methods
that rely on instruments can achieve trace detection, but there are also many drawbacks, such as long detection cycles,
high costs, and complex methods. Therefore, the development of fast, simple and sensitive diethylstilbestrol
detection methods is of great significance for food safety supervision and large-scale event protection. In recent
years, photothermal detection methods have been widely used in micromolecules (such as pesticides, veterinary
drugs, etc.) and macromolecules (including pathogenic bacterium, cancer cells, etc.) sensing detection due to their
advantages of simple operation, high sensitivity, and multimodal detection, and are expected to be applied to the
rapid and sensitive detection of diethylstilbestrol. Photothermal nanomaterials are the core of the above detection
methods, and the development of photothermal nanomaterials with better photothermal properties can significantly
improve the detection performance of such methods. Three new photothermal nanomaterials with excellent
photothermal conversion efficiency (31.1%~51.2%) were successfully developed, which were black phosphorus
hybrid gold nano, violet phosphorus nanosheets and covalent organic framework. The results showed that the
detection limit of the proposed photothermal methods can reach 0.24 pug-L-!, and were successfully applied in water,

milk and pork samples.

Key words: Diethylstilbestrol; photothermal nanomaterials; rapid detection
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Improvement of color appearance and aroma quality of Spirulina (Arthrospira platensis)
biomass through preharvest co-cultivation with yeast Saccharomyces cerevisiae
Yue Zhao, Mingyong Zeng", Haohao Wu*

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

Abstract: Spirulina is hindered from broad food applications by its undesirable color and odor, and postharvest
technologies are usually employed to improve its sensory quality. In this study, Saccharomyces cerevisiae
inoculation of a pre-harvest Arthrospira platensis culture with 5 g/L glucose supplementation enhanced microalgal
growth and lipid accumulation at a yeast/microalgae biomass ratio of 10 : 1000 within 36 h of mixotrophic incubation.
Yeast co-cultivation induced a microalgal color change from dark blue-green to light green and imparted the pleasant
aromas of “floral” and “fruity” to Spirulina. The co-cultured microalgae had significantly increased levels of the
photosynthetic pigments of chlorophylls, carotenoids, and phycobiliproteins, and specifically, the contents of
chlorophyll a and carotenoids were more than 2-fold increased. Co-cultivation with yeast remarkably increased the
microalgal levels of aromatic norisoprenoids and C5-C9 aldehydes and eliminated malodorous volatile organic
sulfur compounds in Spirulina. Abundant organic acids especially acetic acid and lactic acid were produced by S.
cerevisiae in the co-culture system, and in medium supplementation experiments, acetic acid, rather than lactic acid,
significantly improved microalgal biomass yield, pigment biosynthesis, and volatile flavor profile. Overall, pre-
harvest co-cultivation with yeast improved the color appearance and aroma quality of Spirulina, with acetate

potentially acting as a central effector and mediator.

Key words: Co-cultivation; Spirulina; Yeast; Pigments; Volatile flavor profile.
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Research on the construction of ACE inhibitory peptide intestinal targeted delivery
liposomes based on ligand recognition
Liu Meijun' ,Wang Shaolei! ,Qiao Fengzhi !,Zhang Lanwei',LinKai"
('College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China )

Abstract: Functional peptides derived from food sources have been widely studied due to their excellent biological
functions. However, the potential application of bioactive peptides is limited by their digestion by gastrointestinal
enzymes and their non directional distribution in the intestine. This study focuses on the research of ACE inhibitory
peptides from food sources, and enhances their biological functions by constructing peptide delivery carriers based
on ligand binding. Firstly, in this study, DSPE-PEG modified with B-glucan was used as the carrier skeleton to
prepare targeted liposome nanoparticles with controllable size (150 nm) and shape (spherical) using microfluidic
technology. The nanoparticles were loaded with ACE inhibitory peptides and encapsulation efficiency reached 80%.
Secondly, the protective effect of the delivery system on peptide anti gastrointestinal digestive enzymes was
investigated through simulated gastrointestinal digestion experiments. The study found that compared to naked
peptides, carrier embedded peptides have good anti digestive ability and complete peptide structure. By measuring
the inhibitory activity of ACE inhibitory peptides, it was found that the encapsulated peptide showed a 1.78-fold
increase in ACE inhibitory activity compared to the naked peptide. At the same time, the targeted binding ability of
the vector was studied using the Dectin-1 expressed mouse M ¢ (RAW264.7) cell line. Through laser confocal
microscopy staining, it was found that liposomes modified with f-glucan had stronger binding ability to RAW264.7
cells, which was about 1.44 times higher than unmodified liposomes. In summary, this study constructed a liposome
nanocarrier modified with B-glucan that can target intestinal Dectin-1, providing a data foundation for the
development and industrial application of food derived functional peptides in the future.

Keywords: intestinal targeting;nanoliposomes; ACE inhibitory peptides; microfluidic technology;microfold cells
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i$ B A0 R R 443 B T AP SEvRIK, £ %% HELPRY. WDGRDGAVD #= AHELPRYG, 1%
T & BT T AR FF B 5 F 2 3 AR & o809 LI 48 R B A4 Ao K AR L AE A
R Etek Ik 5 étek 4R TIRI/TIR3 Z A6 2 B84 7, FH44425% ASN-150. SERI158,
LYS-155. ASP-219. PRO-57 A= ARG-255. A5 Iaxt By WK = SFoR K69 4] & Ao 2 R RAK T 32
CAE, BB g N & ey 42 oA R T BK LiE.
X8I SEBRN; SRIk: T Zokak

Taste properties and mechanism of umami peptides from bay scallop (Argopecten irradians)
based on virtual screening and molecular docking

Liyang Chang

(College of Food Engineering, Ludong University, Yantai, 264025, PR China)

Abstract : This study aims to isolate, purify, identify, and characterize new umami peptides from byproducts of bay scallops, and
further explore the mechanisms of umami presentation. Two-step enzymatic hydrolysis of bay scallop byproducts was performed
using AP200-A alkaline protease and FF106 flavor protease, followed by ultrafiltration to separate and purify umami peptides from
the hydrolysate into <3 kDa and >3 kDa fractions. Sensory evaluation revealed that the <3 kDa fraction exhibited the highest
umami intensity. The <3 kDa fraction was further purified through gel chromatography, leading to the selection of the optimal
umami components. LC-MS/MS technology was employed to identify the selected umami peptide components, resulting in 65
potential umami peptides. Through virtual screening, three umami peptides were ultimately obtained: HELPRY, WDGRDGAVD,
and AHELPRYG. An electronic tongue was used for detection, and molecular docking techniques were applied to explore the
mechanisms of umami presentation. Results indicated that hydrogen bonding and hydrophobic interactions are the primary binding
forces between umami peptides and the umami receptors TIR1/T1R3, with key binding sites identified as ASN-150, SER158,
LYS-155,ASP-219, PRO-57, and ARG-255. This experiment provides a theoretical reference for the preparation and identification
of umami peptides from scallops, while also offering technical support for the comprehensive utilization of scallop byproducts.

Key words: Bay scallop; Umami peptides; Molecular docking; Sensory characteristics
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ET@mEEM HMB BRI RN/ D ES B~ Ml &
FHL BWE! WPERL, AEE, MMk, ZEFT
OCPBEHFERF, 2ot 5 I RS, §5 266404)

TE: WY ER I RESFAGHRAREER, Frale Rk, BATRA A it g R
TIY I 6. AR E S 2 D-F AR A F MY EARIMER, Bid Tk 12 2858 £ HAe
HMB B FRASGIIE BiZ, K3 HhELHA HMB ¥ TR ENARRESIELLA
R 3 2 AE B, H% L. plantarum NDF100S-2. L. plantarum HZZC-3 #= HMB &9 8 Bt 3 F &
Wo URAMAEEAFZIGR, HATRPFHATT HRh, SLFZE. AL Fo i B
B2 BCAR 69 B AR 4P 7 *T 12 L. plantarum NDF100S-2 4 & %1k (90.34+2.14) %:; B, BLA§
FUoby Fo & F P 40 AR 69 AR FIMEAF L. plantarum HZZC-3 %% %35 (93.12£1.07) %; &
B ETEMSE HMB LB TR soh) &0 1% 7 022 RIDIE T s & B ALY JE o R A ILE &
Yo RATRAMEIRT A LG EIY SRR SH 09 5F L AeTE LR T BRI
KHEiR): MLV, ZAW; HMB; % TRy, TZHAL

Study on preparation of high active products for prevention and treatment of sarcopenia
based on probiotics and HMB
Jiang Lu', Xue Liying', Sun Rongxin', Liu Yinxue', Hao Linlin', Yi Huaxi'*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Sarcopenia can cause physical function decline in the elderly and affect healthy aging. Currently, no
effective drugs have been approved for the prevention and treatment of sarcopenia. This study first established an in
vitro model of D-galactose-induced sarcopenia. By comparing the muscle tube diameter of 12 groups of different
intervention combinations of probiotics and HMB, it was found that 3 strains of probiotics and HMB can improve
muscle attenuation syndrome and have a synergistic effect. The combination effect of L. plantarum NDF100S-2, L.
plantarum HZZC-3, and HMB was the best. The survival rate of strain was taken as the evaluation index, and the
lyophilized protective agent was screened and optimized. The survival rate of L. plantarum NDF100S-2 was
(90.34+2.14)% with the combination of whey protein, skim milk powder, and sorbitol. The survival rate of L.
plantarum HZZ.C-3 was (93.12+1.07)% with the compound protective agent composed of gelatin, skim milk powder,
and maltodextrin. Finally, the freeze-dried bacteria powder was combined with HMB to complete the product
preparation. The product has been functionally proven to improve muscular tube atrophy caused by sarcopenia. This
study provides a theoretical basis for the research and development of new products for the prevention and treatment
of sarcopenia from the perspective of nutritional intervention.

Key words: Sarcopenia; probiotic; HMB; cryoprotectant; process optimization
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BEEESUIESELIEMER v -IIEIE R ()RR Y& B
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HE: RRMMRAEMRZFERARTRERBOEIZRE, BRREHOREA LB L ELIT,
AF R AT Fe-y-CD 1 A —# Bl T 24 Aot it 49 £ S L HA 7 . Fe-y-CD & 6/11 Fe(II)
F2 5/11 Fe (III) Ak, €T AL AN AT L FMR L £ R-OH, Hit, Fey-CD £HA
Frok i AL B E AT A AR . Fe-y-CD M4 #3F ESBL-E. coli #%mpkE 454,
LRFHEO M RAZAEN RO, REFRAAT, LI, Fewy-CD #74] MRSA A 4%
BT, FERAAT., 2R, Fery-CD T EFH Hilahdhmfit i Ftt, X&KL,
Fe-y-CD B A RIFOGSLA M AL, A —FRA AT 7 698 s H 7o

XBEIE: AREE, RFMENCR R, RIRMHMAES, KA

Synthesis of y-Cyclodextrin-Reduced Fe(III) Nanoparticles with Peroxidase-like Catalytic
Activity for Bacteriostasis of Food
Chengzhen Liu'", Yuanhong Xu?*, Xiaohui Liu!, Yuhan Zhao?

('College of Life Sciences, Qingdao University, Qingdao 266071, China)

Abstract: Foodborne pathogens are a primary cause of human foodborne illness, making it imperative to explore
novel antibacterial strategies for their control. In this study, Fe-y-CD was successfully synthesized as a food
antibacterial agent for use in milk and orange juice. The Fe-y-CD consists of 6/11 Fe(Il) and 5/11 Fe(III), which
catalyze a Fenton-like catalytic reaction with H2O2 to generate *OH. Consequently, Fe-y-CD exhibits exceptional
peroxidase-like activity and broad-spectrum antibacterial efficacy. Fe-y-CD not only disrupts the wall structure of
ESBL-E. coli but also induces protein leakage and genetic destruction, ultimately leading to its death. Furthermore,
Fe-y-CD inhibits biofilm formation by MRSA and eradicates mature biofilms, resulting in MRSA’s demise.
Importantly, Fe-y-CD demonstrates negligible cytotoxicity toward normal mammalian cells. These findings
highlight that Fe-y-CD has good antimicrobial properties as a promising food antimicrobial agent.

Key words: Fe-y-CD nanoparticles, Fenton-like catalytic reaction, foodborne pathogens, antibacterial mechanism
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MERTIHR AT EEE A8 HER X FH
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WE: R EMFHREEETE AT ATREALRGH R, K THERKS Lo
ARZ A0 AF S AT RFRAR TR ERAK, FIRAKEEEGRARR R EK
(SELEX) WARAHZ W IV A f ik ¥etr, £ iR A2f 3N iAo K REA it
JAR ARG IRIE . R FAT T A3 B A5 BV TTH 6 & Rk E ik (BB-34. BB-37.
ROU-8. ROU-9. ROU-14, ROU-24. DAN-3. NAI-12 #= NAI-21) . AR4EiX 24k it i€ ik
09 R, FAAR R RIEE R, BEFRK AL P 6 ROU-24 fo2E 54 ik P 69
BB-34 # & LARILR REBRARE RS, B TR ZEAANIASZTTTH, FBIELRER
FHaG AL, KA F ROU-24 89 Beihth R 54 T BB-34 tyE Buthg R B 4k, BA L%
89 ZPETE B An PAFOIHF . BB, A F ROU-24 698 BeikiE R B 17 A5 FREE S Al
HEDEEGEE A 942% ~ 110.7%) 2% & T A F BB-34 ¢ ERARE R B, LR R,
#£ SELEX §fit 342 I N S KR AE N R 75 L ¥e A b 7f 3R 55 7T LA 5% 1€ ALAk 5 e dndd
45 TP VARSI R TG MR . ABT R 6 1 69 H0 A R T ML BUAR BT K 69 LARIT R A
MR ERAME BB AR R & T HIIE, A RAR TR & BAR G 4 M A 7 A 2 B
RAET it FaSE B A mh,

Xi#18): SELEX; S ARV ITH; Eik; LARITE AERAERS; AR TiL

Selection and application of highly specific Salmonella typhimurium aptamers against matrix
interference
Shuyuan Du, Yuanyuan Ge, Zhang Lu, Jiaqi Sun, Yan Li, Hongyan Zhang"

(College of Life Science, Shandong Normal University, Jinan, 250358)

Abstract: In practical applications, the structure and performance of aptamers can be influenced by the presence of
sample matrices, which interferes with the specific binding between the aptamer and its target. In this work, to obtain
aptamer chains resistant to matrix interference, four typical food matrices were introduced as negative selection
targets and selection environments in the process of selecting aptamers for Salmonella typhimurium using the
systematic evolution of ligands by exponential enrichment (SELEX) technology. As a result, some highly specific
candidate aptamers for Salmonella typhimurium (BB-34, BB-37, ROU-8, ROU-9, ROU-14, ROU-24, DAN-3, NAI-
12, and NAI-21) were successfully obtained. Based on the characterization results of secondary structure, affinity,
and specificity of these candidate aptamers, ROU-24 selected in the pork matrix and BB-34 selected in the binding
buffer were chosen to develop label-free fluorescence aptasensors for the sensitive and rapid detection of the
Salmonella typhimurium and verify the performance against matrix interference. The ROU-24-based aptasensor
demonstrated a larger linear range and better specificity compared to the BB-34-based aptasensor. Meanwhile, the

recovery rate of the ROU-24-based aptasensor in real sample detection (ranging from 94.2% to 110.7%) was
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significantly higher than that of the BB-34-based aptasensor. These results illustrated that the negative selection of
food matrices induced in SELEX could enhance specific binding between the aptamer and its target and the
performance against matrix interference. Overall, the label-free fluorescence aptasensors were developed and
successfully validated in different foodstuffs, demonstrating a theoretical and practical basis for the study of

aptamers against matrix interference.

Keywords: SELEX, Salmonella typhimurium, Aptamer, Label-free fluorescence aptasensor, Matrix interference
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(I KT, HEEeHIALEE, Bk 252000)

BE: “RUARAR, RRENE. ” BHEARZ. MK 2o A FRB0EY, mEH
BRLEHR I RGEDLZARIETEFEE Z™%. B, S2RRGHFA O EHHHA
LA, BB RKEMITIAZM 28] F4, T K2 545 (SSPS) Ao eidZ Mg, T
BE LR, B BIFO BRI AT AT K S e TAT AL b 86 4F %5 &) = 4 F) Al AL
BAR. AT RBAR . BT A SSPS A & KA AR A8 5 [ A4 A LR 5 A,
AR KA R T e Z R38R 1, %5418 b B A RARBUARME B8 5 FALG MR8 49 SSPS “ %
WRR” LM, ATRAKFREGOIE, TAXIPHBLAKFEAK; VURFALT PRI
AR AR A RARIEARS, F & F AR BRI S RANFRGTROER, ATHG
¥, TAZERZSBRRL. “LWRLR” FHOERGGLE, TMUARK Lk “a &
TE”, M EH L FHHEANAR, LS “GETHERRE” BE, B “Wx
WL | R BRI — R E M
KR THEMKE S, LWR R, FHTRME,; MRS, KRN

Study on construction and properties of soluble soybean polysaccharide based “free-tear and
edible” active packaging film
Cao Lele, Liu Jiayi, Song Haiging, Liang Rong, Zhang Rui, Guo Xingfeng”

(School of Pharmaceutical Sciences and Food Engineering, Liaocheng University, Liaocheng 252000, China)

Abstract: “Food is the priority of the people, and safety is the priority of food.” Plastic is widely used in food packaging because
of its light weight and low price, and the problem of food safety and environmental pollution caused by improper control of plastic
is becoming increasingly serious. Therefore, safe and environmentally friendly new packaging materials are imperative. Soybean
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residue is the main by-product of soybean processing. Soluble soybean polysaccharide (SSPS) is made from soybean residue by
degreasing and drying, and has good film forming properties. This study is aimed at the low utilization of soybean residue fiber
and other byproducts, resource waste, environmental pollution, and insufficient mechanical and barrier properties of SSPS-based
materials in soybean processing industry. Carboxylated nanocellulose was used as reinforcement unit to design and prepare SSPS-
based “free-tear and edible” packaging film with superior mechanical properties and barrier properties. It was used in the packaging
of dehydrated vegetables to effectively inhibit the water absorption of dehydrated vegetables. Naringin extracted from waste
pomelo peel was used as a natural antioxidant component to prepare film with excellent mechanical properties and antioxidant
activity to effectively extend the shelf life of lard. The creation of “free-tear and edible” active packaging materials not only cuts
off “white pollution” from the source, helps soybean products high value utilization of by-products, and is in line with the concept
of “green sustainable development”, helps the “double carbon strategy”. It is expected to become a new generation of green “free-
tear and edible” packaging materials.

Key words: Soluble soybean polysaccharide; Free-tear and edible; Active edible film; Pomelo peel extract; Shelf life

AIEAXENFIEREMRIEABRATHINARR
BEE!, AT, BERKH
P EEFRF, RoftF5ITEFR, 75 266404)

WE: BFERAALKRRR RO Ak, 1225 KFAREFRET . KR EK, hdhiaf
FRERA, meEE EARA AT F@le R RmERTRRARARG—AHRARKK, £
AT R AR A LRI, THTRFES . RMIA mEIEHR N AT @ISR
BB BN FMB T ERMES . 2405 3D @IaE R IR, Axe2BRTERAE 75 @R
HEEFER AR AR ERZ QRN HF AT o EARBARK, AT &af S4B IE
B, #14F Pickering $Li%, 3tk A & T K H L T BE Pickering FLik £EIL, M Al id
T Z7)3LE¥H—6 K3 3D miedE i LR, % X R 5 ILIR4FAE T LGB LA JUR A
BATAE, M Z IR AT REEMATF@ieey3DEAER, 2REANZIRELLEHE
AL T fAE | IE T Ae LR R, AAT A MRS & R B Ak X R eG A Al 4R T 52
X ERER I H.
KR DA SALE L. Fa, WELREK., @iaEien LM, Priuk
M HEE GRS
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Preparation of edible scaffolds and their application in cell cultured fish meat
Yuxing Gao !, Hongwei Zheng '*, Changhu Xue !*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Marine food is the foundation of human future food, but marine aquaculture faces significant issues such
as environmental pollution, resource scarcity, and animal welfare. Cell cultured fish meat is a novel technology that
utilizes seed stem cells to obtain edible meat through in vitro cultivation. It has the advantages of accurately
simulating the characteristics of natural meat and conserving resources. However, existing cell cultured meat heavily
relies on medical and biological 3D cell culture scaffolds for large-scale stem cell cultivation, food organization, and
other fields, making it difficult to meet the requirements in terms of safety and edibility. In this study, the pea globulin
amyloid fiber and chitin nanocrystals were used as raw materials to prepare Pickering lotion based on the interaction
of protein and polysaccharide, and then the double-layer Pickering lotion gel was prepared using the ion crosslinking
technology, so as to build a series of macroporous 3D cell culture scaffolds with uniform pore size. The structure
and pore characteristics of the scaffold can be adjusted by adjusting the characteristics of the lotion. Furthermore,
the scaffold was applied to 3D culture experiments of muscle stem cells from large yellow croaker, and the results
showed that the scaffold has excellent properties in promoting stem cell adhesion, proliferation, and differentiation.
This study provides theoretical and technical support for the creation of high-performance scaffolds for cell culture
of fish meat.

Key words: 3D-printable porous scaffolds, stem cells, bilayer emulgel, cell-cultured fish meat analogues, chitin

nanocrystals, pea protein amyloid fibrils

SREAICEIR S 2R BRI & & O ARE I B E R
FEEME ", RiEE
(1 FEEBFEAF, 2afF5IE¥R, HH 266404

2 : % ¥ R ¥ (Chlamydomonas re1nhardt11)4’?7’7 I R EE, Hmpn i pkad BE AR
AR 694ER & (HRGPs) k. A XA HRMFEARER M A= AT 55
(G-lysin)¥E 7 T L85 & %] & 'S %M A8 Ak (CHRP) ,iZ3 423 G-lysin #99 & 3R & 13t
A, EREM, FHHEAEAME 24h, £ 25°CT B 30min * 449 G-lysin &t
" AR MEMEES S CHRP, KaZhHisfmE L EMX, BAE 30°C, #MF 2h,
AR R %8 CHRP F 4., Al AMERR®E, Bikd 2-6 kb EKREEH 922%, 1+
#IH AR (Hyp)2E% 92mg/g; i@id QExtractive &0 # R ikt 454 PepOSX # M #7,
%R 274 Hyp iwﬂﬁﬁhﬁﬁ;(Pro)éﬁéi 83.1%, H¥ 2.3 kb 98.1%. KL E ENKER
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A FRIE AR A A E KA R R AT R AR,
XHE: R ARE; AMA,; BLF%Es; HRGPs; CHRP

Preparation and Oral Bioavailability Study of Hydroxyproline-Rich Peptides Derived from
Chlamydomonas reinhardtii
Jikang Sui 1* Haohao Wul
(1College of Food Science and Engineering, Ocean University of China, Qingdao 266404, China)
Abstract: Chlamydomonas reinhardtii, as an edible microalga, possesses a unique cell wall composed of
hydroxyproline-rich glycoproteins (HRGPs). In this study, gamete lysin (G-lysin), produced during the sexual
reproduction of Chlamydomonas reinhardtii, was isolated and used as a tool enzyme to prepare hydroxyproline-rich
peptides (CHRP). The conditions for the isolation and extraction of G-lysin were optimized, revealing that G-lysin
exhibited the highest activity when unisexual algal strains were subjected to nitrogen stress for 24 h and subsequently
mated at 25°C for 30 min. For the preparation of CHRP from the same mass of wet algae, the peptide content was
positively correlated with the amount of enzyme added, and a greater yield of CHRP was achieved after 2 h of lysis
at 30°C. After purification by nanofiltration, di- to hexapeptides accounted for 92.2% of the total peptide content in
the solution, with a hydroxyproline (Hyp) content of 92 mg/g. High-resolution mass spectrometry (Q Extractive)
combined with PepOSX software analysis showed that peptides
containing both Hyp and proline (Pro) made up 83.1%, of which di- and tripeptides comprised 98.1%. This study
aimed to establish a foundation for the preparation and research of microalgae-derived bioactive peptides rich in

hydroxyproline.

Key words: Chlamydomonas reinhardtii; Sexual reproduction; Gamete lysin; HRGPs; CHRP

PRI S AT B FL-228.1 4E4P R 1E R PR ThRELR R/ N BR 5 RA 2K VR AL

B

s, TE#E, RA
(PEREFRF, 2ofFE5 i85, F5 266404)

WE: 5t M K (Ulcerative colitis, UC) & —#Y 5 8 i #F X A NARS K% e
X AR AR I SR R, A RILE M NS LR B . FREAH, RAEARA
LM UC AT TRI AP HA R FE A S A0, A RIE, HEIRME G52 i RLIEME
Bo RXART HEIEATHE (Bifidobacterium bifididum) FL-228.1 % it 515 7 4% 69 5 &
Y R AAE RIALH] . S8t A3 DSS W 30 FAR R, MR E B AT HA DSS #F AR E,

68



KEYE BRIk R B R R RIE WRE BB RARARE T D RFER

LKA, RRENEH. KERT. Bl LR F5biR BT RIF LG R0, FFt—FF R
Ph W s RAF 70 FL-228.1 894F R iE 42 43 R K 9 A B BUAT B FL-228.1 T KAR 304 i DSS
FFEENEHRER, REMFEHRE, EHBEN D FSIK, R, FL-228.1 L
TEEEBEZOHF T FRL Muc2 &Aa9&%K, FILET Muc2 697 iz B A= 2 348 KL%
Mo B LE LG F &40 K T K I FL-228.1 40 R M9 s EAnTa § M AR 4E ik
EHRG ¥, R, #RHLE D KAEA KN FL-228.1 @i A il B 2 KR H35
THBRAM Ligilactobacillus murinus #= Alistipes finegoldii #9483 F &, F i, BB IUZATH
FL-228.1 A%l id iA4= Wi B #F ok A & il FHISAE R, VA% A% DSS 4 5895t e 451 X o
KRR M IEATH; SHBEmE, ME R, A&; HiERHF

Study on the mechanism of Bifidobacterium bifidum FL-228.1 to maintain intestinal barrier
function and relieve DSS-induced ulcerative colitis
Ye Jiajia Wang Guoyan Liu Tongjie”

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

Abstract Ulcerative colitis is a chronic non-specific inflammatory bowel disease closely related to intestinal flora
imbalance and intestinal homeostasis imbalance. The pathogenesis of ulcerative colitis is still unclear and there is
no effective cure. Studies have shown that probiotics play a role in alleviating UC by regulating the abundance and
diversity of intestinal flora, regulating immunity, and enhancing intestinal barrier function. In this paper, we studied
the effect and mechanism of Bifidobacterium bifididum FL-228.1 on intestinal barrier function. By establishing a
mouse model of DSS enteritis, the effects of experimental strain intervention on body weight, colon length, disease
activity index, inflammatory factors, intestinal epithelium and mucous layer damage of DSS induced mice were
observed, and the pathway of action of FL-228.1 was further studied using pseudo-sterile mice. The results showed
that FL-228.1 could effectively relieve the symptoms of colitis induced by DSS, improve intestinal barrier function,
and significantly reduce intestinal permeability. In addition, FL-228.1 upregulated the tight-junction protein and
significantly stimulated the expression of Muc2 protein, and promoted the sialylation and fucosylation of Muc2. It
was also found that the colonic villi and crypt structure and mucous layer were intact in the FL-228.1 group.
Meanwhile, FL-228.1 was found to regulate intestinal flora in a pseudo-sterile mouse model and increase the relative
abundance of beneficial strains Ligilactobacillus murinus and Alistipes finegoldii. Therefore, Bifidobacterium
bifididum FL-228.1 can improve the intestinal barrier effect by regulating the intestinal flora to alleviate DSS induced
ulcerative colitis.

Key words  Bifidobacterium bifidum; Ulcerative colitis; Intestinal barrier; Mucin; Gut microbiota
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WE: ARG ST A REIEFB £, TG SRR FEG SRR RR, 124
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AN, KREE 6N REHLLETALENERIERAAIN, 2R L4455, ALek)
REWE et R o, ¥ %F0E, FBFBEERS AHALES 6dRF 6dB. BT
B LT ENERARBRIERAER, AR T FFRFRRFREHEWERERT,
MR FESTHETHE, MR, RAAEZFOIERZY, R RHE, LRAEF E A
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Changes in enzyme activity and nutrition composition during solid-state fermentation of
wheat pericarp by Ganoderma lucidum
Yue Sun, Hanxue Hou

(College of Food Science and Engineering, Shandong Agricultural Univisity, Taian 271018, China)

Abstract : Wheat pericarp is rich in arabinoxylan and phenolic substances, which can help to prevent various chronic
diseases associated with a high-fat diet. However, due to the poor taste, it is primarily used for animal feed. Solid-
state fermentation of wheat pericarp was conducted using Ganoderma lucidum to enhance the utilization value. This
study assessed changes in enzyme activity and content of lignocellulosic matrix, pentosan, total phenol, and total
flavonoids during fermentation. The study revealed that at 6 d of fermentation, the Ganoderma lucidum hyphae had
completely penetrated the inner part of the wheat pericarp medium, however, the hyphae were weak and spare. The
highest enzyme activities of cellulase, hemicellulase, laccase, and other enzymes secreted by Ganoderma lucidum
appeared on the 6™ day or later. Due to the penetration of Ganoderma lucidum hyphae and the degradation effect of
enzymes, the hemicellulose and lignin in wheat pericarp initially increased slightly before continuously decreasing,
while the cellulose content consistently decreased. Correspondingly, the degradation products of lignocellulose, such
as pentosan and reducing sugar, exhibited a trend of increasing and then decreasing, with the highest content at 6 d.
Besides, on the 6™ d of fermentation, the soluble solid content of the substrate was the highest, but the water retention
capacity decreased significantly. In addition, the antioxidant capacity and total phenol and flavonoid content of the
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fermentation matrix extract, decreased initially and then increased during fermentation. In summary, solid-state
fermentation with Ganoderma lucidum can change the nutritional composition of the wheat pericarp with optimal

fermentation time of 6 days.
Key words: wheat pericarp, Ganoderma lucidum; solid-state fermentation; enzymatic activity; nutritional

composition
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WE: AFTRRE T LR K (TSP) 8% & T LR BAT IR A5 5690 LR HE
AR5 69 BR AP AE B o A e GA-BP AP 42 25 F ok FUMAR AL, 42 ) 69 44 At 4T 7 RiEAK(MSE
% 0.005287, R=0.98317) ; 4& /i 18 4LAf A#ATIRIEL AT R=0.98787, BLAAHGAEAR T R 4T
MAR) TELHRTEEMLER PR KT #1869 TSP #ATHREIIE . ARSI 2 E BT,
5mg/ml 49 TSP # DPPH. ABTS. #4& 8 &1 2 /A8 &, 24h 4= 48h B 2k R IR m e ) 9
HEE]T 66.26% 69.42% 40.24%. 32.8%F= 37.07%. KA FILER XM, TSP A &R
ek gl A ey N R R ARG IER, SR AR EF A RARBR. LB, RERS>ZTH
(21.06%. 32.70%. 66.23%) , ABAALMHEIE (SOD) 48 Lif (30.11%) ; WAk K&
BF IL-1B . IL-6 #= TNF-a 2 & F 8 (17.89%. 16.90%. 16.87%) ; ifif 484255325 H47
A I TSP T A EAR A RUR AR R 4m a8 £ fe bt e, 22 LRTA 4] 469 TSP LA R &1%
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Preparation of renoprotective peptide from tilapia and its mechanism of action
ZHU Lan-lan ", ZHANG Qing-xiang'
(! College of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo,

Shandong 255000)

Abstract: The present study aimed to optimise the preparation process of tilapia skin renoprotective
peptide(TSP)and to investigate its protective effect against adenine-induced chronic kidney injury in mice. GA-BP
neural network algorithm was initially constructed to predict the model with seven iterations using 69 groups of

samples (MSE of 0.005287, R=0.98317). The validation analysis, which used 18 groups of samples with R=0.98787,
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indicated that the model could effectively predict the results of the enzymatic hydrolysis under different process
parameters. The functional validation of TSP, prepared under optimal conditions, is presented herewith. The in vitro
efficacy validation demonstrated that TSP exhibited DPPH, ABTS, hydroxyl radical scavenging, and 24 and 48 hour
glomerular thylakoid cell inhibition at a concentration of 5 mg/ml, reaching 66.26%, 69.42%, 40.24%, 32.8%, and
37.07%, respectively. The results of the in vivo experiments demonstrated that TSP was effective in alleviating the
symptoms of adenine-induced chronic kidney injury in mice. This was evidenced by a reduction in uric acid,
creatinine, and urea nitrogen levels in the high-dose group compared to the normal group (21.06%, 32.70%, and
66.23%, respectively). Additionally, there was an increase in superoxide dismutase (SOD) content (30.11%); and
down-regulation of the contents of the inflammatory factors IL-1p, IL-6, and TNF-a in the kidneys (17.89%, 16.90%,
16.87%); by histopathological analysis, it was found that TSP could ameliorate the proliferation and fibrosis of renal

tissue cells in model mice. In conclusion, the prepared TSP has the effect of improving chronic kidney injury.

Key words: Renoprotective peptide ; GA-BP neural network; Oxidative stress; Inflammation; Fibrosis
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Modification of potato protein and its development as functional carriers
WANG Chenjie!*, XU Xin!, WANG Yilin!, YUAN Ruoyun', MA Chengye!, LI Hongjun!

(! School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China)

Abstract: Potato protein is a kind of natural, high nutrient, non-allergenic protein. Its unique molecular structure
and rich functional properties make it an ideal carrier for active substances and nutrients. Modification by physical,
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chemical, biological and multiple composite methods can effectively improve the functional properties of potato
proteins, and is conducive to the construction of potato protein-based polysaccharide/polyphenol complexes,
microcapsules, composite membranes, hydrogels, antibacterial and nutrient delivery nanoemulsions and other
functional carriers. The stability, bioactivity and bioavailability of the delivered functional components can be
effectively improved by assembling biopolymers at various scales from nano to macro to design functional carriers,
providing an important reference for the high-value processing of potato protein and the efficient utilization of food

functional factors.

Key words: Potato protein; Modification; Functional carrier; High-value utilization
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From composition to structure: Reconstruction of the humanized milk fat globule and its
mechanism of action on cognitive function
Shaolei Wang!, Fengzhi Qiao!, Lanwei Zhang'", Kai Lin!*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: As premium infant formulas continue to develop, replicating the functional components and structural
characteristics of breast milk has become a central focus of innovation and advancement in the industry. The structure
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and functional components of milk fat globules (MFGs) in breast milk are crucial for infant cognitive development.
However, the differences in phospholipid composition and structural characteristics between MFGs in infant formula
and those in breast milk have impeded the progress of optimizing formula milk. This study aims to simulate breast
milk by preparing three-layer MFGs, focusing on both compositional and structural aspects, and to investigate the
mechanisms by which these humanized MFGs influence neural development and cognitive function in formula-fed
rat pups. The results demonstrated that, compared to the formula-fed group, humanized MFGs significantly
improved cognitive behavior tests and increased the proportion of neurons and astrocytes in the hippocampus.
Furthermore, humanized MFGs notably elevated serum sphingomyelin levels, modulated hippocampal lipid
composition, and altered protein expression. Correlation analysis revealed significant associations between
hippocampal histone deacetylase, heparan sulfate 6-O-sulfotransferase, and hippocampal SM 42:2;02. In conclusion,
this study clarifies the potential mechanisms by which humanized MFGs enhance cognitive function in rat pups,
providing scientific evidence to support the functional development and industrial production of high-end infant
formula.

Key words: milk fat globules; three-layer membrane structure; cognition; sphingomyelin
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Study on the detection, toxicology and elimination methods of nanoplastics
Hongyan Zhang", Tian Wang, Zhenzhen Jia, Zhen Zhang, Xiuxiu Wang, Zhongtang Wang, Mingyang Gao, Yilun
Zhang, Wenting Si

(College of Life Sciences, Shandong Normal University, Jinan 250358, China)

Abstract: Under the combined action of various natural conditions, waste plastics disperse in the breeding
environment and water with micro- or nano- plastic particles, and then enter human body through the food chain.
Microplastic residues have been reported from all kinds of animals and plants, and have been confirmed to cause
harm to health. At present, the following problems still remain: most of the nanoplastics used for research are
commercial plastics, and their physical and chemical properties are different from the naturally formed ones, leading
to the inaccuracy of results. Their characterization and detection involves many parameters including chemical
composition, physical size, particle number. Most of the detection methods are established for individual parameters,
which is difficult to meet the needs of simultaneous detection. Many studies are about nanoplastic toxicology, but
their molecular mechanism is not deep enough. There is still a lack of effective methods to eliminate nanoplastics in
breeding environments and water. To solve the above problems, our team carried out the following researches:
preparation of nanoplastic standards in simulated natural conditions and parameters characterization; The
establishment of multi-parameter simultaneous detection method for nanoplastics; Study on the mechanism of
vascular endothelial injury, coagulation dysfunction, intestinal inflammation and microbial imbalance caused by
nanoplastics; Transportation and inhibition of nanoplastics in edible plants; Elimination of nanoplastics in drinking

water by interfacial water evaporation.

Key words: Nanoplastics; Microplastics; Detection; Toxicology; Elimination
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Inhibition Technology and Mechanism of Seabuckthorn
Extract on Browning of Fresh-cut potatoes
Yong Peng'*, Wenbo Meng!, Lingqi Su!, Chen Wang', Mingjun Xiao', Mingxue Yin!

(!College of Food Science and Engineering, Shandong Agricultural University, Tai’an 271018, China)

Abstract: Seabuckthorn is a traditional medicinal and edible plant, which is rich in bioactive ingredients and
beneficial to human health. The study investigated the effect of seabuckthorn leaf and fruit extracts on browning of
fresh-cut potatoes. The results showed that seabuckthorn leaf extracts 1:20 (w/v water) had better browning
inhibition effect compared to fruit extracts. Seabuckthorn leaf extracts were mainly composed of catechin, hypericin,
gallic acid, isorhamnetin and chlorogenic acid by UPLC-MS analysis, which possessed strong DPPH and ABTS
radical scavenging abilities. Further enzyme kinetics revealed that seabuckthorn leaf extracts competitively inhibited
the activity of polyphenol oxidase (PPO) enzyme, and the ICso was 0.7 mg/mL. Meanwhile, the browning of fresh-
cut potatoes was inhibited by reducing the activities of peroxidase (POD) and phenylalanine ammonia-lyase (PAL),
decreasing the total phenolic content as well. The molecular docking revealed that gallic acid had a stronger binding
capacity for PPO compared to isorhamnetin. And complexation experiments of active ingredients in seabuckthorn
leaf extracts demonstrated synergistic anti-browning effects among them. In addition, active ingredients such as
raspberry water extract and oxyresveratrol had significant inhibitory effects on browning of fresh-cut fruit and
vegetables. Thus, plant extracts and active ingredients could be used as a potential and safety anti-browning agent

of fresh-cut fruit and vegetables.

Key words: Seabuckthorn leaf extracts; Fresh-cut potatoes; Browning; Molecular docking; PPO
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Efficient Enrichment and SERS Detection of Organic Small Molecule Contaminants in Food
Qinzhi Wang

(College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266003, China)

Abstract: Organic small molecule contaminants in food, including pesticide residues, veterinary drug residues,
prohibited psychotropic substances, industrial additives, etc., are a major factor leading to food safety issues.
Enhanced substrate is the key to surface enhanced Raman scattering analysis. Metal organic frameworks (MOFs)
are a new type of porous crystal material with large specific surface area, adjustable pore structure, and easy
functionalization, which have excellent enrichment and separation performance for organic small molecules. The
composite material of MOFs and plasma metals (gold, silver, copper, etc.) not only can serve as a SERS enhanced
substrate for rapid recognition of target molecules, but also can efficiently enrich target molecules as well as
significantly improving detection signals. This report introduces a series of related works of the research group in
this field, summarizes the advantages and limitations of using MOF-plasma metal composites (MOF-PMPs) as
SERS substrates for chemical sensing of organic small molecule contaminants in food, as well as the challenges and

opportunities faced in future applications.

Key words: Organic small molecule; Foods; Surface enhanced Raman scattering; Metal organic framework;

Detection
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Construction and application of on-site and rapid detection platform for foodborne
pathogens
Xiudan Wang'*, Limin Cao

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Nucleic acid-based method is low-cost, rapid, and highly sensitive, making it the mainstream method for
detecting foodborne pathogens. However, existing nucleic acid detection techniques fail to meet the demand for on-
site testing. This report addresses the critical issues of accurate targeting and rapid detection of foodborne bacterial
pathogens, focusing on following key aspects. (1) Nucleic Acid Enrichment Technology: Paper materials or porous
elastic hydrogel with siloxyl and hydroxyl groups were modified with hyperbranched ligands like polyethyleneimine
and chitosan to create abundant active sites for rapid nucleic acid enrichment. (2) Isothermal Amplification and
Visual Detection Technology: By leveraging the changes in the solution system during amplification, visual nucleic
acid rapid detection methods to achieve on-site rapid identification of bacterial pathogens was achieved. (3) Paper-
Based Microfluidic Technology: Paper-based microfluidic chips that exhibits a microfluidic aggregation effect was
achieved. (4) Development of Pathogenic Recognition and Rapid Detection Systems: Cytosine deaminase was
employed to efficiently catalyze deamination reactions, enabling the detection of methylation sites, thereby
establishing a rapid detection system for pathogenicity. In the future, we anticipate the effective integration of nucleic
acid extraction, amplification, and visual readout into a comprehensive rapid detection platform for pathogens.

Key words: Foodborne pathogens; Nucleic acid detection; Nucleic acid enrichment; Visual detection; Paper-Based

Microfluidic
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Construction of double network gellan gum/pectin composite cryogel and high efficiency
adsorption of Pb?*
Yiyan Liu', Hongru Chen', Yang Jiang!*, Dapeng Li'*

(!College of Food Science and Engineering, Shandong Agricultural University, Tai’an 271018, China)

Abstract: This study utilized gellan gum (GG) and pectin (AP1, AP2) as materials, employing ion cross-linking and
freeze-drying method to prepare a hybrid GG/AP cryogel, aiming for Pb?" adsorption. Through texture, rheology,
extrusion and swelling experiments, it was demonstrated that the double crosslinked network structure formed by
GG and AP greatly enhanced the strength of the cryogel and reached the maximum at a GG/AP ratio of 1:4. The
formation of cryogel crosslinked networks and the generation of porous structures were demonstrated by SEM, BET,
and EDS. Meanwhile, the GG/AP2 cryogel had a good Pb*" adsorption capacity under different conditions, and the
maximum adsorption amount was up to 93.56 mg/g. XPS analysis before and after adsorption confirmed that the
adsorption is mainly through chelation of Pb>* with oxygen-containing functional groups. The results showed that
hybrid cryogels with high specific surface area and structural enhancement are an economical and sustainable
adsorbent. This work provides a promising alternative for the efficient and environmentally friendly removal of Pb**
from water resources.

Key words : Cryogel; Gellan gum; Pectin; Adsorption capacity
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Effect of dietary resveratrol supplementation on muscle fiber types and
meat quality in beef cattle
Jigiang Li!, Yimin Zhang'*, Lixian Zhu'*

(!College of Food Science and Engineering, Shandong Agricultural University, Tai'an, Shandong 271018, China

Abstract: In order to investigate the effect of dietary resveratrol supplementation on muscle fiber types and meat
quality in beef cattle, a feeding experiment was undertaken. Longissimus Iumborum, Psoas major and
Semitendinosus muscles were collected 24 h post-mortem from two groups of cattle, which were fed with a total
mixed ration (Control - CON) or supplemented with resveratrol (5 g/animal/day, RES) for 120 d before slaughter.
The results showed that dietary resveratrol increased the gene expression of MyHC I and enhanced the proportion of
type I fibers in three muscles. The cooking loss and Warner-Bratzler shear force of all muscles during aging for 21
days were decreased. However, the increased proportion of type I fibers resulted in a darker initial color, but did
improve color stability, as the a* value of RES samples was lower initially but higher in the later stage of aging.
This study indicates the supplementation potential of resveratrol for beef cattle for tenderness and color stability.

Key words: resveratrol; beef; muscle fiber; tenderness; color stability
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Gene mining, expression and characterization of a random endo-acting 1-carrageenase
Long Zheng!, Yaoguang Chang!*

('College of Food Science and Engineering, Ocean University of China, Qingdao 266404, China)

Abstract: Carrageenan oligosaccharides have considerable potential for application in the fields of functional food,
medicine, cosmetics, and agriculture. Random endo-acting carrageenases are promising tools for the preparation of
different molecular weight carrageenan and a series of carrageenan oligosaccharides. Although the processive t-
carrageenases have been widely investigated, the random t-carrageenase has not been reported. In this study, a GH82
family protein Cg82MT{, which was identified by AlphaFold2 as lacking a lid structure on the catalytic groove, was
cloned and expressed. The analysis of hydrolysis pattern proved that Cg82Mf was the first random endo-acting
enzyme against 1-carrageenan, and was capable of preparing 1-carrageenan oligosaccharides with various degrees of
polymerization. Cg82Mf exhibited higher substrate affinity among all characterized 1-carrageenases (Km=0.18 uM).
Remarkably, Cg82Mf could also hydrolyze k-carrageenan, that is, the subsites of the enzyme could tolerate k-
carrageenan disaccharide. The novel hydrolysis pattern and cleavage specificity shed light on the presence of
diversity of action mode within the GH82 family. The acquiring of the novel enzyme would facilitate the future
application of 1-carrageenan and its oligosaccharides.

Keywords: carrageenan; 1-carrageenase; GH82; 1-carrageenan oligosaccharide
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Pectin-based film activated with carboxylated cellulose nanocrystals-stabilized oregano
essential oil Pickering emulsion
Wenjing Yang', Shikai Zhang!, Quanbin Fu!,, Peng Wu!, Houshen Li?, Shiyun Ai?
(!College of Food Science and Engineering, Shandong Agricultural University, Taian 271018 China
2College of Chemistry and Material Science, Shandong Agricultural University, Taian, 271018, China)

Abstract: The high brittleness, susceptibility to moisture absorption and low biological activity of pectin films limit
their development. To address these limitations, carboxylated cellulose nanocrystals-stabilized oregano essential oil
Pickering emulsion (COPE) was prepared to activate pectin films. COPE has good compatibility, and it can be
uniformly dispersed in pectin matrix, which promotes the stable formation of composite films characterized by tight
entanglement and hydrogen bonding between COPE and pectin molecules. Compared with pure pectin film, pectin-
COPE composite film shows higher tensile strength (16.03 MPa), elongation at break (25.27%), water contact angle
(88.02°) and lower water vapor permeability (1.40 x 10-'° g/m-s-Pa). Importantly, COPE endows pectin film with
unique anti-ultraviolet (composite film almost completely blocks light in the UVC (275-200 nm) and UVB (320-
275 nm) regions, as well as most light in the UVA (400-320 nm) region), antioxidation (DPPH radical scavenging
capacity and T-AOC were maximized by 4.53% and 2.72%, respectively) and antibacterial properties (a clear ring
of inhibition appears around the composite film), allowing it to significantly extend the shelf life and maintain the
quality of cherries when used for packaging. In conclusion, COPE offers novel strategies to enhance the bioactive,
mechanical, and hydrophobic properties of pectin-based films, and the pectin-based composite films activated by
COPE can provide more opportunities for food preservation/packaging as potential petrochemical plastic substitutes.

Keywords: Polysaccharide-based films; Modified cellulose; Antibacterial; Active packaging
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Enhancing Emulsification Behavior and Encapsulation Stability through Co-Thermal Cross-
Linking of Garlic Polysaccharide and Casein for Potent Delivery Emulsion
Xinyan Bai '»2",Li lingyu ">, Yanna Hu !, Laibing Sun', Xuguang Qiao', Xiaoming Lu'
('College of Food Science and Engineering, Shandong Agricultural University, Taian 271000, China
2 Laboratory of Chemistry of Natural Molecules, Gembloux Agro-Bio Tech, University of Liége, Passage des

déportés 2, B-5030, Gembloux, Belgium.)

Abstract: In the current research, we use garlic polysaccharides for glycosylation modification of casein and obtain
sugar base compounds with different degrees of grafting to prepare a high-performance emulsion. In this study,
fluorescence spectroscopy, Fourier infrared spectroscopy (FT-IR), ultraviolet spectroscopy (CD), X-ray diffraction
(XRD), and other methods were used to analyze the secondary structure of the graft, and the changes in
emulsification characteristics caused by structural changes were effectively analyzed. In addition, the subsequent
encapsulation of curcumin activity was carried out based on the optimized emulsion characteristics of the graft,
which is a good emulsion with superior rheological properties and stability. The preparation of the loading system
was based on the complete resolution of the emulsion produced by the dominant graft, thus providing a positive
reference for the subsequent encapsulation of other labile active substances similar to curcumin.

Keywords: Garlic polysaccharide, casein, glycosylation; structural characterization; emulsion.
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Hyaluronic acid-astaxanthin self-assembly nanoparticle ameliorates colitis by modulation of
dysregulated intestinal barrier, microbiome and inflammatory response in ulcer colitis
Wei Wang, Xinwei Gong, Dezhao Yang, Wanshuang Cai, Li huiru, Ren Xiaoyan, Hongyan Li*
(College of Biological Engineering, Shandong Provincial Key Laboratory of Biochemical Engineering,

Qingdao University of Science and Technology, Qingdao, 266042, China)

Abstract: Astaxanthin (AST) exhibits excellent antioxidant and anti-inflammatory abilities. However, the poor
stability and solubility restrict its bioavailability. Herein, AST was conjugated with hyaluronic acid (HA) to form
covalent complexes, which was self-assembled in aqueous phase to form HA-AST nano micelle. HA-AST was
spherical with the particle size of around 172.6+2.1 nm. The nano micelle enhanced the stability and dispersity of
AST, and its zeta potential was -16.6+0.8 mV. Encapsulation rate and Loading capacity of AST in HA-AST nano
micelle were 72.7% and 44.8%, respectively. HA-AST ameliorated the colitis symptoms of UC mice in the aspects
of inhibiting ROS production, promoting ZO-1 and occludin expression, decreasing pro-inflammatory cytokine
TNF-a and IL-1B level. At the same time, HA-AST reshaped intestinal microbiota by enhancing the ratio of

Firmicutes to Bacteroidota, increasing the abundance of Paraclostridium, Paeniclostridium, and
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[Eubacterium]_fissicatena_group, and reducing the population of /Eubacterium] brachy group that caused by
DSS colitis. Therefore, the hyaluronic acid-astaxanthin delivery system inhibited oxidative stress, prevented the
expression of inflammatory cytokines, restored colon barrier, and modulated intestinal microbiota, and it had the

potential to apply in treatment of DSS-induced ulcerative colitis.

Keywords: hyaluronic acid; astaxanthin; intestinal microbiota; intestinal barrier; colitis
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Extraction and refining of Nannochloropsis sp oil
Liqin Sun *, Ruilong Meng

(School of Life Sciences, Yantai University, Yantai 264005, China)

Abstract: Nannochloropsis sp. is rich in polyunsaturated fatty acids and is considered one of the most promising
algae for the production of eicosapentaenoic acid (EPA). However, conventional algal oil extraction methods often
result in significant EPA loss, low yields, and high levels of impurities and pigments in the extracted oil, which
negatively impacts both the quality and appearance of the algal oil. Therefore, it is of great significance to study the
extraction, refining and enrichment process of algal oil. This study mainly discusses the extraction, refining process
and the process of EPA enrichment purification in algal oil to obtain high-quality and EPA-rich algal oil. The main
research components and findings are as follows: (1) Subcritical extraction technology was employed to extract

Nannochloropsis sp. using various organic solvent systems. The optimal solvent system was determined based on
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oil extraction yield and EPA purity, followed by the optimization of the solvent ratio. Subsequently, extraction times,
solid-liquid ratios, extraction durations, and extraction temperatures were systematically investigated and
orthogonally optimized. (2) Ethyl esterification was performed on the extracted micropseudococcus oil, and EPA
was enriched through molecular distillation. The parameters of evaporation temperature, cooling temperature,
scraping speed, and vacuum degree were examined in relation to the purity of EPA in the algal oil, leading to the
optimization of the molecular distillation conditions.

Key words : Nannochloropsis sp; EPA; Subcritical extraction; Molecular distillation
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The preparation and application of high-quality seed cells for the cultivation of fish meat in
vitro
Hongwei Zheng'-?*, Changhu Xue'- "

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China
2Qingdao Institute of Marine Bioresources for Nutrition & Health Innovation, Qingdao, 266100, China)

Abstract Cell-cultured fish meat is regarded as a novel approach to address the traditional challenges of aquaculture
within the context of our country's large population, to meet the future demand for aquatic products, and to explore

new marine resources. The industrialisation of cell-cultured fish meat is contingent upon the establishment of a
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robust foundation in the low-cost, efficient, and large-scale cultivation and differentiation of marine fish seed stem
cells. Our team has conducted scientific research and development on key aspects of the industrialization of cell
cultured fish meat, including seed cells, serum substitutes, cell culture scaffolds, and cell culture amplification
technologies. In the field of marine fish stem cells, we have developed techniques for the isolation, culture, and
domestication of marine fish seed muscle/fat stem cells, and established muscle/ adipose-derived stem cell lines for
various species, including Larimichthys crocea, Epinephelus fuscoguttatus, and Salmo salar. We also achieved the
immortalization, suspension culture, and co-culture of some marine fish stem cells, and creating a marine fish stem
cell bank. Besides, a serum substitutes suitable for the low-cost, efficient amplification of marine fish stem cells was
developed, which enable marine fish stem cells to be passaged for over 30 generations while retaining myogenic
differentiation capabilities. In order to establish the 3D seed cell culture system, the regulatory mechanisms of
scaffold structure and interfacial characteristics on cell behavior were investigated, and a series of edible cell cultured
scaffolds were fabricated. Meanwhile, the issue of efficient cell adhesion and "bridging" on edible scaffold surfaces
was addressed, and a noval system for the directed and non-destructive collection of cells was established. In
conjugation with the bioreactor, we devised stem cell amplification and enhancement technologies, resulting in a
499-fold expansion of marine fish muscle stem cells and 461-fold expansion of adipose-derived stem cells within
16 days, with the highest cell density reaching 6.35X 10° cells/mL and 5.77 X 103 cells/mL, respectively. This
research provides a foundation and technical support for the efficient and stable production of marine cell-cultured

fish meat systems.

Key words Cell cultured fish meat; Stem cell; Domestication; Scalable cultivation of cell
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Construction of astaxanthin-loaded microalgae motor and its effect on dextran sulfate
sodium-induced chronic colitis
Hongyan Li*, Xinwei Gong, Wei Wang, Dezhao Yang, Wanshuang Cai, Xiaoyan Ren, Huiru Li

(! College of Biological Engineering, Qingdao University of Science and Technology, Qingdao, 266042, China)

Abstract: Astaxanthin (AST) has significant antioxidant and anti-inflammatory activities, but it is prone to oxidation
and unstable. In this study, chitosan (CS) was used to stabilize AST, and CS-AST complex was synthesized by
covalent crosslinking. In an aqueous system, CS-AST nanoparticles were formed, and the hydrated particle size was
142.6 nm with a zeta potential of +38.5 mV. As the physical adsorption between positive and negative charges,
CS@AST nanoparticles were effectively coated on the microalgae (Chlamydomonas reinhardtii) to obtain
astaxanthin microalgae motor (CS-AST@CR). Dextran sulfate sodium (DSS)-induce chronic colitis mouse model
indicated that CS-AST@CR significantly ameliorated the symptoms of mice chronic colitis as indicated by mice
body weight, colon length and spleen index. CS-AST@CR suppressed the overproduction of inflammatory related
proteins TNF-a, IL-1B, and NLRP3, and promoted the secretion of anti-inflammatory cytokine IL-10.
Immunohistochemical analysis revealed that CS-AST@CR could protect intestinal barrier by enhancing the
expression of ZO-1 and occludin. CS-AST@CR also inhibited colon oxidative response via activating Nrf2/HO-1
pathway. In addition, CS-AST@CR restored the structure of intestinal microbiota such as increasing the ratio of
Bacteroidetes/Firmicutes and enhancing the beneficial bacteria Lachnospiraceae and Oscillospiraceae abundance.
In sum, CS-AST@CR exhibited significant relieving effects on chronic colitis, and it had the potential to be
developed as functional foods and drugs for colitis treatment.

Key words: CS-AST@CR; chronic colitis; Nrf2/HO-1; inflammatory response; intestinal barrier; gut microbiota
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Enzyme-based biosensing analysis of freshness of shrimps and crabs
Jiaqi Pang! 34 Wenhui Dong'- %4, Sai Wang!>#*, Xiangzhao Mao’ >34
(!State Key Laboratory of Marine Food Processing and Safety Control, College of Food Science and Engineering,
Ocean University of China, Qingdao, 266404, PR China
2Laboratory for Marine Drugs and Bioproducts, Qingdao Marine Science and Technology Center, Qingdao,
266237, PR China
3Qingdao Key Laboratory of Food Biotechnology, Qingdao, 266404, PR China
‘Key Laboratory of Biological Processing of Aquatic Products, China National Light Industry, Qingdao, 266404,
PR China)

Abstract: Aquatic products are widely favored by consumers because of their rich nutrients. However, the high
protein and water content of muscle tissue also provides good conditions for the growth and reproduction of
microorganisms, thus making aquatic products highly susceptible to spoilage. Freshness is an important indicator to
evaluate the quality of aquatic products, ensuring the freshness of aquatic resources is critical for their high-quality
exploitation. Hypoxanthine (Hx) is one of the indicators of freshness, which increases gradually after the death of
the organism due to the cessation of ATP synthesis, and can therefore be considered as an indicator of freshness of
aquatic products at an early stage. In this work, a colorimetric enzyme-based biosensor combining xanthine oxidase
(XOD) and nanozymes (AuNPs) was developed for the detection of Hx, using shrimps and crabs as a representative
of aquatic products. Among them, XOD can catalyze the oxidation of Hx to form H202. AuNPs can further catalyze
the oxidation of 3,3',5,5'-tetramethylbenzidine (TMB) by H202, producing the blue oxidation product of TMB
(0xTMB) for colorimetric quantification. Under the optimal conditions, the linear detection range of Hx is 18.8-300
uM, and the limit of detection is 4.47 uM, showing high sensitivity and high selectivity for Hx. The biosensor can
be used for the actual sample detection of Trachy-penaeus longipes and Portunus trituberculatus with the recovery
rates of 80.34%-116.3%. It can provide good reference for the detection of Hx and freshness monitoring of shrimps
and crabs, and also provide good reference for freshness monitoring of other aquatic products.

Key words: Aquatic products freshness; Hypoxanthine; Enzyme-based biosensor; Nanozyme
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Mining of a novel #-N-acetylglucosaminidase and its application in the preparation of
lactose-N-triosaccharide
Jing Gao', Hao Dongl*, Xiangzhao Mao'*
(!State Key Laboratory of Marine Food Processing and Safety Control, College of Food Science and Engineering,
Ocean University of China, Qingdao, PR China)

Abstract: In this study, a f-D-acetylglucosaminidase Fshex was screened through bioinformatic analysis, which could efficiently
synthesize LNT II. After the heterologous expression in Escherichia coli, the enzymatic properties were characterized and used for
the preparation of LNT II. Its molecular weight was 78 kDa, with the optimal reaction temperature and pH of 45 °C and 6.0,
respectively. Fshex showed good stability, maintaining more than 95% activity after being incubated at 40 °C for 24 h and 4 °C for
several months. In the preparation of LNT II, GIcNAc was transferred to the non-reducing end of lactose with high concentration
of N-acetylchitobiose as the donor, and the conversion rate reached 22.17%. In order to further improve the conversion rate, we
anaylyzeed the interaction force analysis, amino acid properties comparison between Fshex and several ligands (V-acetylchitobiose,
lactose and oxazoline) in molecular docking, performing six site-specific mutations on Fshex. The conversion rate was successfully
increased to 34.9%, which was the highest level up date.

Key words: N-acetylglucosaminidase; Lactose-N-triose; Site-specific mutation; Chitobiose; chitin
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Characterization of a short-term processing technology of black garlic with low 5S-HMF
content
Jun Liu!, Jing Li', Shihao Ge', Xiaoyu Fu!, Jiamin Zhu!, Mengnan Wang!, Yanrong Wang!, Xiaoxiao Huang!,
Xinzheng Qin?, Yixian Tu!, Jun Xing', Chao Ma?*,Yun-Guo Liu*
(!.College of Life Science and Technology, Xinjiang University, Urumgqi, 830046, China
2.College of Life Sciences, Linyi University, Linyi 276005, China

3 Institute of Applied Microbiology, Xinjiang Academy of Agricultural Sciences, Urumgi, 830000, China)

Abstract : Black garlic, a deep-processed product of garlic, is widely favored in various Asian countries. Traditional black garlic
production typically takes 60 to 90 days, resulting in low production efficiency and the formation of potentially harmful levels of
5-hydroxymethylfurfural (5-HMF). In this study, we implemented a novel production process capable of producing short-term
black garlic (SBG) with significantly reduced levels of 5-HMF within just 8.6 hours. A comparative analysis was conducted to
investigate the quality disparities between SBG and commercially black garlic (CBG), encompassing assessments on color,
physicochemical propetties, characteristic components, in vitro antioxidant capacity, and volatile compounds. The results indicated
that there were no significant differences in color between SBG and CBG. SBG exhibited higher levels of protein, reducing sugar,
and polyphenols. 5-HMEF, allicin, and S-allyl-L-cysteine (SAC) were selected as characteristic ingredients of black garlic. The
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concentration of 5-HMF in SBG was only 5.6% compared to CBG. SAC content in SBG was 2.3 times higher than in CBG and
11.3 times higher than in fresh garlic, while allicin was not detected in SBG samples. When comparing black garlic extracts at the
same concentration, the antioxidant capacity of SBG was found to be stronger than that of CBG. The key flavor compounds
between CBG and SBG are differences. In comparison, the aroma profile of SBG exhibits a more pleasant scent with reduced
pungency.

Key words : Antioxidant capacity; Allicin; Browning degree; Key flavor compounds; S-allyl-L-cysteine
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Expression and properties of an endo-1,3- fucoidanase in Lactobacillus
LI Xinyu , CHEN Guangning , SHEN Jingjing , CHEN Huanhuan ,XUE Changhu , CHANG Yaoguang *

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract : Fucoidan is a marine polysaccharide with diverse physiological activities. Endo-1,3-fucoidanase is a
favorable tool for the preparation of fucooligosaccharides. Nevertheless, the lack of food-grade fucoidanase with
clear cleavage sites has hindered its application. This study aimed to obtain a food-grade endo-1,3-fucoidanase from
GH174 family (Funl174Sb) and to investigate its cleavage site. The study demonstrated that the food-grade
expression of Fun174Sb could be achieved through the Lactobacillus NICE system. Fun174Sb exhibits significant
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endo-acting hydrolysis activity towards fucoidan from Holothuria tubulosa (Ht-FUC), with an enzymatic activity of
1.90 U/mg. Fun174Sb showed significant activity within a temperature range of 35-50 °C and a pH range of 7.5-
8.5, and it possessed good temperature and pH stability. Furthermore, the structure of the dominant oligosaccharide
in the enzymatic product was analyzed using ultra performance size exclusion chromatography-mass spectrum
(UPSEC-MS) and nuclear magnetic resonance (NMR). It could be inferred that Fun174Sb cleaves the a-1,3-
glycosidic bond between Fucp2(OSOs3~) and Fucp2,4(0SOs37) in Ht-FUC. The study showed that Funl74Sb
expressed in Lactobacillus exhibited favorable biochemical properties and a clear mode of action. It laid the
foundation for the application of food-grade fucoidanase.

Key words : fucoidanase; Lactobacillus; sea cucumber; cloning and expression; biochemical properties; action
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Discovery and characterization of a novel poly-mannuronate preferred alginate lyase: The
first member of a new polysaccharide lyase family
Jinhang Zhou!, Jiajing Li', Guangning Chen!, Long Zheng', Xuanwei Mei'!, Changhu Xue', Yaoguang Chang'*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Alginate is one of the most important marine colloidal polysaccharides, and its oligosaccharides have been proven to

possess diverse biological functions. Alginate lyases could specifically degrade alginate and therefore serve as desirable tools for
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the research and development of alginate. In this report, a novel catalytic domain, which demonstrated no significant sequence
similarity with all previously defined functional domains, was verified to exhibit a random endo-acting lyase activity to alginate.
The action pattern analysis revealed that the heterologously expressed protein, named Aly44A, preferred to degrade polyM. Its
minimum substrates and the minimum products were identified as unsaturated alginate trisaccharides and disaccharides,
respectively. Based on the sequence novelty of Aly44A and its homologs, a new polysaccharide lyase family (PLA44) was proposed.
The discovery of the novel enzyme and polysaccharide lyase family provided a new entrance for the gene-mining and acquiring
of alginate lyases, and would facilitate to the utilization of alginate and its oligosaccharides.

Key words : Alginate lyase; Polysaccharide lyase; PolyM-preferred; Action pattern; PL44
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Discovery, characterization, and application of a porphyran-binding protein
Xuanwei Mei, Yaoguang Chang”, Changhu Xue

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

Abstract: Porphyran are the main constituents and nutritional components of Porphyra, playing a key role in the
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formation of the structure and quality of Porphyra. Various bioactivities of porphyran were confirmed, including
antiaging, antioxidant, and immunomodulatory. Polysaccharide-binding proteins are key tools for polysaccharide
investigations, and could serve in the visualization, specific detection, and high-throughput analysis of
polysaccharides. Nevertheless, porphyran-binding protein is currently scarce. In this report, taking the carbohydrate-
binding module as the entry point, based on a structural prediction strategy, a potential porphyran-binding protein
gene was explored. The expressed protein (named FvCBM99) was efficiently obtained by heterologous
overexpression techniques, and further characterized by microarray, microtiter plate, and bio-layer interferometry
assays. The results demonstrated that FvCBM99 could specifically bind to the characteristic structural units of
porphyran. The sequence novelty and well-defined function of FvCBM99 reveal a new CBM family, CBM99. The
structure of FvCBM99 was resolved at a 1.75 A resolution by the X-ray crystallography. Site-directed mutagenesis
assays confirmed that aromatic and positively charged polar residues are crucial for the ligand binding of FvCBM99.
The protein was fused with a green fluorescent protein, and the in situ visualization of porphyran in Porphyra was
realized employing the fluorescent fusion proteins as the probe. This study provides a promising tool for future
studies and development of porphyran.

Key words: Porphyran; polysaccharide-binding protein; carbohydrate-binding module; crystal structure; in situ

visualization
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3D printed protein / polysaccharide food simulant for dysphagia diet: impact of cellulose
nanocrystals
Chi Zhang'?*, Daniel Therriault’, Marie-Claude Heuzey?
(!College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266003, China
2Department of Chemical Engineering, Polytechnique Montréal, Montréal H3T 1J4, Canada

“Laboratory for Multiscale Mechanics (LM?), Polytechnique Montréal, Montréal H3T 1J4, Canada)

Abstract: The aging population is driving an increasing demand for dysphagia diets. Three-dimensional (3D) food
printing offers a promising solution by employing innovative techniques to shape, flavor, enrich nutrition, and
enhance texture, thereby greatly improving the dining experience for dysphagic individuals. In this study, we utilized
two widely used proteins, gelatin B (GB) and whey protein isolate (WPI), along with xanthan gum (XG), a common
polysaccharide found in dysphagic diets, to develop water-based food inks incorporating cellulose nanocrystals
(CNCs). The inclusion of 1.0 wt% CNCs in GB/XG and 1.5 wt% in WPI/XG formulations led to notable
enhancements in ink viscosity, yield stress, and self-supporting properties. Furthermore, the incorporation of CNCs
substantially improved the thermal stability of GB/XG composite gels, preserving approximately 90% of the original
cross-sectional area even at 50°C. Following the guidelines of the International Dysphagia Diet Standardisation
Initiative (IDDSI), maintaining the temperature of GB/XG/1.5CNC samples at 4°C facilitated their transition from
an unapproved classification to Level 5 minced and moist dysphagic diet formulations. This study not only offers
insights into the rheological properties and processing techniques required for 3D printing of dysphagia-friendly
foods but also opens avenues for creating visually appealing and nutritious meals tailored to the specific needs of
dysphagic patients.

Key words: 3D food printing; Protein/polysaccharide food inks; Cellulose nanocrystals; Rheological properties;

Dysphagia diet
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Inhibition of accumulation and toxicity of nanoplastics in edible plants by brassinosteroids
Tian Wang", Hongyan Zhang", Mingyang Gao, Mengjun Yuan

(College of Life Sciences, Shandong Normal University, Jinan 250358, China)

Abstract: The application of compost, plastic mulch and soil amendments during the cultivation of food-derived
plants leads to the release of nanoplastics into the soil. The nanoplastics might be taken up by roots and transferred
to edible parts, posing a threat to human health. Although the phytotoxicity caused by nanoplastics has attracted
much attention, how to inhibit the absorption of nanoplastics by plants and reduce the subsequent adverse effects
remains unclear. In this study, the accumulation of nanoplastics in edible parts of plants (tomato fruit, chilli fruit,
lettuce leaves, celery stem, coriander stem, tarragon stem, endive stem, scallion stem, spinach stem, cabbage stem)
was investigated. The results showed that the absorption of nanoplastics by different plants had similar laws-they
could be absorbed by plant roots and transported to edible parts through vascular bundles. The effects of exogenous
brassinosteroids on inhibiting the accumulation of nanoplastics and alleviating phytotoxicity induced by nanoplastics
were investigated in tomato. The results showed that the application of 50 nM brassinosteroids significantly inhibited
the accumulation of nanoplastics in tomato fruits and alleviated the phytotoxicity, promoted plant growth, increased

fresh weight and plant height, and alleviated oxidative damage.

Key words: Nanoplastics; Tomato; Brassinosteroids; Toxicity
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Synthesis, characterization, and preliminary analysis of squid pen trypsin hydrolysates and
chitosan microcapsules
Zhang Senyu', Li Ruimin', Li Mingbo', Sun Yongjun?, Ju Wenming?, Sun Ligin"*, Sun Leilei*
(!School of Life Science, Yantai University, Yantai 264005, China

’Homey Group Co. Ltd., Rongcheng 264300, China)

Abstract: To understand the composition of squid pen (SP), the basic composition and amino acid composition were
analyzed. SP was found to contain 64.41% protein and 26.03% chitin. Met was the most abundant amino acid in SP,
with a concentration of 13.67 g/100 g. Protease hydrolysates of SP consist of low molecular weight peptides that
exhibit excellent biological activity. To enhance the stability and bioavailability, microcapsules were developed
using ultrasonic emulsification techniques with SP trypsin hydrolysates (SPTH) and SP B-chitosan (SPC). The
optimal preparation conditions involved using a 2% concentration of SPC, a 4 mg/mL concentration of SPTH, a
core-to-wall ratio (v/v) of 1:3 for SPTH/SPC, and subjecting the mixture to ultrasonic treatment for 20 min. These
microcapsules had a loading capacity of 58.95% for SPTH under these conditions. The successful encapsulation of

SPTH in the SPC complex to form SPC-SPTH microcapsules was confirmed through FTIR, XRD, DSC, and SEM,
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exhibiting good thermal stability, small particle size, and high encapsulation efficiency. In vitro digestion studies
demonstrated release rates of 15.61% in simulated gastric fluid and 69.32% in intestinal fluids, achieving targeted
release in the intestines. The digested products displayed superior antioxidant activity compared to free SPTH digests,
indicating that microencapsulation effectively preserves the bioactivity of SPTH. This study enhances the
bioavailability of SPTH and offers a promising delivery system for natural compounds with low bioavailability and
stability.

Key words: Microcapsules; squid pen trypsin hydrolysates; p-chitosan; structural characterization; antioxidant

activity
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Screening of Lactococcus lactis for enhancing yogurt nutty flavor, identification of key
aroma compounds and optimization of fermentation process
ZHANG Lanwei*, LIU Tongjie", ZHANG YuShuang, LIU Yujia

(College of Food Science and Engineering, Ocean University of China, Qingdao 266004)

Abstract :At present, the problem of homogenization of yogurt flavor is prominent. The fundamental reason is the
lack of characteristic fermentation strains. Lactococcus lactis can give yogurt a unique flavor as an auxiliary strain.

In this study, 28 different strains of Lactococcus lactis were compounded with Streptococcus thermophilus and
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Lactobacillus bulgaricus to prepare yogurt. Based on the aroma typing results, the nut-flavored Lactococcus lactis
YN18-6.2 was screened out, and a total of 47 volatile compounds were identified by solid phase microextraction-
gas chromatography-mass spectrometry. Orthogonal partial least squares screening obtained 7 differential
compounds, among which 3-methylbutanal, isopentanol, and 2-phenylethanol contributed the most to the nutty
flavor, and their aroma activity values were all greater than 1; the fingerprint spectrum intuitively reflected that the
content of 3-methylbutanal in the nutty flavor yogurt was significantly higher than that in the control group, and the
aroma addition experiment confirmed that the main key aroma compound was 3-methylbutanal; the whole genome
results showed that the genes related to the synthesis of 3-methylbutanal were kdcA, pta, ack, and pdhD; the single
factor experiment determined that the sensory acceptance of nutty flavor yogurt was the highest under the conditions
of temperature 32°C, sugar addition 6%, inoculation amount 2.5%, and strain ratio (Lactococcus lactis:
Streptococcus thermophilus: Lactobacillus bulgaricus) 100:10:1, and the concentration range of 3-methylbutanal
under this condition was 0.275-0.620 mg/kg. This study will provide a basis for the efficient targeted screening of
nut-flavored Lactococcus lactis.

Key words : Lactococcus lactis; Nutty flavor; 3-methylbutyraldehyde; Key genes; fermentation process
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Hazelnut nutrition and health: from traditional Chinese medicine records to modern
scientific evidence
KOU Angi', LIU Laicai', LIU Guanghao', DU Yuanxin', ZHANG Bingwen'"

(!School of Biological Science and Technology, Jinan University, Jinan 250000, China )

Abstract: Hazelnuts have been traditionally regarded as a superior food ingredient in Traditional Chinese Medicine,
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with documented benefits such as nourishing the spleen and stomach, improving vision and mobility, moistening
the lungs and relieving cough, nourishing yin and replenishing blood, and enhancing energy and strength. Modern
nutritional science has also confirmed that specific components in hazelnuts contribute to immune system
enhancement, regulation of blood lipids and blood pressure, and prevention of tumors. This article systematically
summarizes the Traditional Chinese Medicine records on the dietary therapeutic effects of hazelnuts, compares and
integrates traditional Chinese medicine with modern scientific research, explores the dietary and nourishing value
of hazelnuts, and combines practical applications of hazelnuts to provide new perspectives on their dietary
nourishment.

Keywords: hazelnut; food nutrition; traditional Chinese medicine; modern nutritional science
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Screening of Endogenous Browning Inhibitors in Plants and the Mechanism of Browning
Inhibition
Pei Liu'", Shuwen Wang!, Kexin Yuan', Yixin Tian'

(!College of Food Science and Engineering, Shandong Agriculture University, Tai’an 271018, China)

Abstract : Ursolic acid (UA), a pentacyclic triterpenoid with antioxidant properties, common in prunella vulgaris,
loquat, and sea-buckthorn. Early studies found that UA could inhibit the browning of apple slurry and fresh-cut
apple. The study of mechanism showed that UA can inhibit the activity of PPO, improve the antioxidant ability,
reactive oxygen scavenging ability, antimicrobial ability and has broad spectrum browning inhibition effect. Further
by untargeted metabolomics technology to explore the influence of UA on fresh-cut apple metabolites and find a
new plant endogenous browning inhibitor - aconitic acid. Aconitic acid (C¢HsOs) is an unsaturated tricarboxylic acid,
the intermediate product of citric acid cycle in tricarboxylic acid cycle (TCA). It is widely found in organisms and
safe. By treating fresh-cut apples and potatoes, the results showed that treatment with 6 % aconitic acid for 5 min
could inhibit the browning of fresh-cut apples, extending storage time to 12 d at 4 °C. Treatment with 6 % aconitic
acid for 1 min could inhibit the browning of fresh-cut potatoes, extending storage time to 7 d at 4 °C. In addition, it
can inhibit the microorganism on the surface of fresh-cut fruits and vegetables. This study showed a new direction

and established a theoretical foundation for the development and application of endogenous browning inhibitors.

Key words : endogenous substance in plants; browning inhibitor; ursolic acid; aconitic acid; fresh-cut fruits and

vegetables
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Biotransformation mechanisms of selenite by Lactiplantibacillus plantarum CXG4
Yilong Li', Ting Wang!, Jianming Zhang? *, Huaxi Yi" *
(!College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China
’Key Laboratory of Postharvest Preservation and Processing of Vegetables (Co-construction by Ministry

and Province), Institute of Food Science, Zhejiang Academy of Agricultural Sciences, Hangzhou, Zhejiang,

310016, China)

Abstract : Selenium enrichment by microorganism is one of the most promising technologies in the emerging selenium industry.
This biological enrichment method uses inorganic selenium (Se(IV)) as raw material to produce organic selenium and nano-
selenium with high nutrition and low toxicity. Lactiplantibacillus plantarum (L. plantarum) CXG-4 was selected from lactic acid
bacteria. It can effectively transform Se(IV) to organic selenium and selenium nanoparticles (SeNPs). After optimal culture
conditions, selenium enrichment rate and selenium content of L. plantarum CXG-4 reached 64.11 +0.90 % and 1873.54 + 13.59
ng/g, respectively. XPS, XDR and FTIR analysis showed that organic selenium in L. plantarum CXG-4 was mainly in the form
of protein binding, and SeNPs was the main reduction product of selenite (95.02%). Meanwhile, the results of TEM and SEM
showed that the diameters of SeNPs were ranged from 35 - 240 nm, and distributed outside the cell. Furthermore, whole-genome
analysis showed L. plantarum CXG-4 had a variety of genes related to Se(IV) reduction, such as thioredoxin family protein genes
and some short-chain dehydrogenase reductase family oxidoreductases genes. Notably, the transcriptome and RT-qPCR was
further validated that L. plantarum CXG-4 can reduced Se(IV) through upregulating the related genes expression of the thioredoxin
and oxidoreductases containing #:xA4, adhE, mtlA and msrA. This study provides new insights into the transformation of Se(IV) by
lactic acid bacteria, which is important for the development of a new generation of selenium nutritional supplements.

Key words : Microbial selenium-rich, Lactiplantibacillus plantarum, Biotransformation, Selenite reduction,

Transcriptome analysis
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Preparation of the high Fischer ratio oligopeptide from Chlamys farreri scallop and its
protection function to acute alcoholic liver injury of mice
LIU Haimei'*, CHEN Na'!, CAI Fangyuan', ZHAO Qin!, ZHANG Zhiqin?
(!College of Food Engineering, Ludong University, Yantai 264000, China

2College of Life Sciences, Yantai University, Yantai 264000, China)

Abstract : In the present study, high F-value oligopeptides were prepared from the by-products of Pecten scallop,
and their effects on detoxification and hepatoprotection were evaluated by constructing a mouse model of alcoholic
liver injury. The results showed that the high F-value oligopeptide group could significantly shorten the waking-up
time and reduce the enzyme activities of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) in
serum, significantly increase the activities of alcohol metabolism enzymes, such as ethanol dehydrogenase (ADH)
and acetaldehyde dehydrogenase (ALDH), and increase the activities of glutathione peroxidase (GSH-Px),
superoxide dismutase (SOD), peroxidase, and oxidant enzyme (PX) in the livers of mice. (GSH-Px), superoxide
dismutase (SOD) and catalase (CAT) in the liver of mice, and improve the liver injury of mice. The effect of the
high F-value oligopeptide group was comparable to that of the positive control group and better than that of the
amino acid group in terms of its ability to detoxify and prevent alcohol intoxication as well as to ameliorate acute
alcoholic liver tissue injury in mice. The oligopeptide is expected to be used as a raw material for the development
of natural alcohol- and liver-protecting health food.

Key words: Chlamys farreri scallop processing by-products; high F value oligopeptides; compound amino acid;

alcoholic liver injury
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Heterologous expression, rational design of a recombinant ACE inhibitory peptide LYPVK,
and its potential antihypertensive action mechanism
Qingping Liang!, Haijin Mou'*

(!College of Food Science and Engineering, Ocean University of China, Qingdao 266404, China)

Abstract: Enzymatic hydrolysis approach is commonly employed for the preparation of active peptides, while the
limited purity and yield of prepared peptides hinder further development of their action mechanisms. This study
presents the biotechnological approach for the efficient production of the recombinant angiotensin converting
enzyme (ACE) inhibitory peptide LYPVK. The DNA encoding sequence was designed to form a twenty-copy in
tandem, which was expressed in Escherichia coli BL21 (DE3). The expressed peptide with molecular weight of
618.4 Da was verified by high performance liquid chromatography (HPLC), amino acid composition, and liquid
chromatography-mass spectrometry (LC-MS) analysis. Subsequently, the ACE inhibitory peptide LYPVK was
generated following trypsin-mediated cleavage of the purified tandem repeat protein. LYPVK exhibited an ICso
value of 10.6 £ 0.86 pg/mL, demonstrating a non-competitive mode of action and resistance to gastrointestinal
enzyme hydrolysis and heat conditions. Total six novel peptides were obtained by rational design of the sequences
of LYPVK, among which YWLKP exhibited the strongest activity against ACE. Molecular docking results showed
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that LYPVK interacted with ACE through conventional hydrogen bonds and the hydrophobic interactions. Except
for ACE, ALB, SRC, PPARG, and MMP?9 are also identified as potential key targets for its antihypertensive activity
by network pharmacological analysis. This study provides a promising biotechnological approach for the preparation
of active peptides with high purity and yield.

Key words: Recombinant ACE inhibitory peptide, Tandem expression, Inhibitory properties, Antihypertensive

mechanism
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Analysis of flavor compounds in natural-fermented, starter-culture-fermented and
unfermented multi-grain pancakes
Shanshan Guo *, Xiaoyue Ma!, Xijie Zhang!, Jiaqi Wang!

(! Culture and Tourism College, University of Jinan, Jinan 250002, China)

Abstract: The volatile flavor compounds in four different types of pancakes (unfermented pancakes, naturally
fermented pancakes, LAB-7 fermentation pancakes and LAB-16 fermentation fermented pancakes) were compared
and analyzed by electronic nose, electronic tongue and GC-IMS, aiming to reveal their key flavor compounds.The
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results showed that the fingerprints of electronic nose and electronic tongue could clearly distinguish the 4 kinds of
scallion pancakes well, with obvious differences in their volatile compounds. On this basis, a total of 57 volatile
aroma compounds were identified by GC-IMS, mainly including aldehydes, alcohols, ketones, esters, hydrocarbons,
and aromatic compounds. The key flavor compounds in the unfermented scallion pancakes were 2-pentanone and
1-hexanal, while those in the naturally fermented scallion pancakes were acetic acid and ethyl acetate. The key flavor
compounds in the LAB-7 and LAB-16 scallion pancakes were 3-hydroxy-2-butanone and 2-pentanone, but with
slightly different contents. Overall, the volatile substances in the unfermented scallion pancakes were significantly
less than those in the 3 fermented scallion pancakes. The volatile substances in the 2 fermented scallion pancakes
and the naturally fermented scallion pancakes were similar in type and content, with the similarity between the LAB-

16 and the naturally fermented scallion pancakes being higher.

Key words: pancakes; volatile compounds; electronic nose; electronic tongue; GC-I
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