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(LAOS) , FHEAHYIN CIF & 5 id ik 1Y o ) 205 22 B 2 1 i 2 it vy 1 ST & BB A O 380
SRS BE S H N RE . (RIILR (LF-NMR) $dlEdt—DiEsz, &8 CIFI [
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FfmifE 0.87. th4th, T LLE A 3D $TEN RS H ) CIFL & ERAEMHIE T 5 &
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Effects of ultra-high pressure (UHP) treatment on delay of
quality deterioration and regulation of flavor profile in
whitespotted conger (Conger myriaster) during cold storage

IRBR B

Whitespotted conger (Conger myriaster), an economically important marine fish, is
prone to rapid deterioration in quality during refrigerated storage due to microbial
proliferation, protein denaturation, and lipid oxidation, thereby limiting its shelf life and
market applications. This study evaluated the preservation effects and mechanisms of
ultra-high pressure (UHP, 200-500 MPa, 10 min) on refrigerated whitespotted conger
muscle, with untreated samples as control. The results showed that UHP effectively
retarded fish quality degradation. All UHP treatments significantly reduced total viable
counts, total volatile basic nitrogen and thiobarbituric acid reactive substances, inhibiting
microbial growth, protein decomposition and lipid oxidation, and maintained stable pH
and texture properties. FTIR and endogenous fluorescence spectroscopy confirmed that
UHP stabilized the secondary and tertiary structures of myofibrillar protein. Sensory
evaluation, electronic sensory analysis and GC-MS results demonstrated that UHP delayed
sensory deterioration, suppressed off-flavor generation, and preserved characteristic flavor
compounds via reducing spoilage-related volatiles. Multivariate analysis revealed close
correlations among protein structure, water state, microbial activity and flavor properties.
Notably, 400500 MPa UHP exhibited the optimal preservation performance. This work
clarifies the mechanisms of UHP in improving the storage quality and flavor stability of
refrigerated whitespotted conger, providing theoretical guidance for the industrial

utilization of UHP in aquatic product preservation.
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Zr doped CoOOH nano-enzymes with enhanced
oxidase-like activity for the colorimetric determination

malathion in Foods
BN S

Herein, a colorimetric platform is presented based on zirconium-doped cobalt
oxyhydroxide (Zr-CoOOH) nano-enzymes for the rapid detection of malathion (MAL).
The CoOOH nano-enzymes showed excellent oxidase-like activity. With the use of
3,3',5,5'-tetramethylbenzidine (TMB) as the chromogenic substrate, the Zr-CoOOH
nano-enzymes can oxidize the colorless TMB to the blue product (oxTMB), and the
UV-visible spectral absorption band of oxTMB is 652 nm. The oxidase-like activity of
Zr-CoOOH nano-enzymes was significantly enhanced, which was attributed to the high
affinity between Zr-CoOOH nano-enzymes and TMB. The metal in the Zr-CoOOH
nano-enzymes can be combined with the phosphate thiolate groups in the MAL molecule,
thus inducing an enhanced catalytic activity of MAL for the reaction. The
Zr-CoOOH+TMB+MAL system can achieve the quantitative detection of MAL. Under
the optimized conditions, the constructed sensor exhibited a linear relation with MAL over
the range of concentration from 0.1-10 uM, with a detection limit of 0.023 uM. The
sensing platform showed excellent anti-interference and batch stability. This strategy

expands the application of nano-enzymes to the area of rapid detection.
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B, DR T AR IREE HDC. ARRZ M Ik A B 5 A 28 A8 4k &
BERR L Fo G Stp ZH I 2 B —HVE KR R, KRB BRSNS, DL L-ZHZ R AN B-
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ERl s, AR T A =B 7R, X HESI B A g s KRR
HEE X
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WOk, AR TSREAET: . iTRAQ/TMT M i 444578 PLA B3 N IR R 5 =2
FRAGIA oty , AN B EABERR LA R B, M 1 R — b e —Re AR
U PEL SR T I8 2% o PLA 7E 4~37°C S8R A ORFFRR e TG 1, SRk v B e PG I
AR Z RS AT R R 2 k. EAERRE, ARENRENSGEEE
Mk, BR PLA Ah, WAL . MR M2 0E LA R A A WIS E 1 7y
IRV RES S FNEE . J5 0 FOR AR T IR A 1) 40 B 48 S TR IE, RS
P LB A AR HE 10 2 S B G A B, A T2 LR TR VR A ) R e 7 g At
SRR S S
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SO AR U8 B BRI

BT R R T S O ST A R AR 3R P 22 A e, AR 5 DA BSOS it L
R P BRIR BN R IR AR BT, R TT XS B ST SRR R & F40 ¥ DRk 2 S Ak
B, B ETFRIB T 224 1) LRSI 2R A% s, SEBAR 7 ot Bl P P e AELAG R

ATV BAN R R B BRI A FEAH, i A R Sh B A I S B VRN
WA 4RI, 16S rRNA &Rl &I T & JE#E A LC-MS A4 25
A, WBUREARE S IR BEE S . AU 598 = 5 T @M A S H L

SRR, S0%BILIR IRIBAL PR & RO e, AT AT AR R BRI (B FRAIK 71.61%,
REEARKIREH EF 2 047 mg/kg; ABRHSFELNy . S & & & DPPH. FRAP
PUEERE N B = TR WltaZ P B R, HphTEE . R R R
G AR A H B R K ARG ZE R B, MR, EE AR R
R AL EZIIT,  BIUEACAH AR 5 MR #h & B 5 2 3 U R

gi b, BRI AT 2 A W R A ROE RS AR £, R A
S ZUFE I RIR TS RENE , ORG24 A 5 BOI R 7 P e (B A R 2 it
PR SCHE .
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FiIFl SPME-GC - MS. SPME-GC GC-MS Al
HS-GC-IMS &5 PLAR 7 A SEEE Rl e kY T
AL I AAE

X FHAk

PR TR IR S R W R R UK B s, AR A AR B ARORE 3 - 5T Bk A
(GC-MS) . SHEE-2 T EBFIEEAH (GC-IMS) PAK A A PSS I BAR ML
B HESAR S-S (GCXGC-MS) Jrik, JHRBk A B35 KM 34T T %
fF. BT HAEEE (EBD AbFIA#EE C+EBI BE S PR R . PEmg AP S AN T R PR )
RS RIEFACFRNGESRTE C+ EBI +F FEfh b 3-FEE Ry . D5 Ml J 2-32 5E-4- L T
M CBE &5 . 42 2 kGy FRATALB S, A 5 K S IA B R AR, Horp 2-
2- =M AN 2- —EAVE A RBRHEA S, IR T ISR AR . R
PSR NEBUEHER AT, w3 F5 5 #r (PLS-DAD 434l
M GC-MS. GC-IMS 2 GCxGC-MS Hflafe il i 17, 22 1 36 D RERFE, Ikt
X LCHRAE R T LA 2 SR, ot NBM B B L B 1 40 25 5 TR R
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USRI AL S R AR ERER B D REE IR VP S
W WE 5
IR - IR AR

AT FE B E B ZE VAR A R A B SR v, ARSI L T R FR R 1Y
Tt DAIZARBMEAR EEH AN R, LUalh & &R miats, @it B
58 2 ey 7 118 A 1 R 9 R BV S By B AR R T2 o AR B R T 2 2 A R S R
VA REAT S R, DAFLIR B B BON VRN 4R B, I8 I e 8 T 56410 A L IR T R T 2%
Py FEO AT R B AR bR AP BE AT . SE R, IR R 2 W B U B A
T 2ONTRMEIE TN 0.6MPay Z& VR IRMEAR RIS F] 305y S/KZE 30%, MR SERE 2 M
RIFE AR S, 153 5.24mg/g, FULPRBRATE RIS 2 A5 48 &1 25.6%. KB LR
WERIR s R, BAERME T 28 37C, BfhaE 10%, KEE A 60h, TEMLZIET
SEBRIE TR HCRN 2.0x108CFU/g, 5 MG W 2 1.16% . SE+FAP S, &b & & &
pH {E >34 16.25mg/g. 0.74 mg/g. 3.68, 5 FAP Mk, #HEE R (P<0.05) ;
SE+FAP &R . & 5. DPPH j5 M3 ABTS H B335 B R Kb 5 1 E 9 5 A
48.19mg/g. 0.46mg/g. 88.9%. 97.6%, 0.778 5 FAP #itt, ¥WEZEFE (P<0.05).
AT G AT 3 SR R T St i R T A B A R P T i B FLAE Ty R B i v ) s R A 8 T

LIRS %
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SRR BLIOR 2 M O RPN R e
FELL ALk IR

AARY

B

AHEFE ARG T =RSRIOTE GRS BAHIIRESE . A= 3. RIS )
PSR B 2 WEI 25K 5 IhRe 25, IF 0 R HLA N 25 B BURZL AP Al Hxd FLUCRHA
ARG . S5 RRN, R G BT ) SR AT 238 0 ol o B 7 A RS i g i H 114
L5 {540 2.5 45, HETS S HROW A SEgiAn 2 4L, FLARase TER v, RUH AR
IFEVE . Z2RBHIEOITIESES, 770 TE. EARARERS B2 5
VIR R AR SR AESEhRN IR BL, 7 i B B S AR - 22 T i
ERITE HARA BRSBTS PR . 25 b, AR B ] R SR T 2 RS
FIFE PRI, NHAERYSUOR P R AR B 1 BRI AKE .
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AT AR FLAT A BRI LD A 2 BB TR e
Gyt

x

B

NIRFUAEPDFLAT T LPOO i P X 414 22 B AL M o S A= v PR R S T, AR 5 A
BRI ACNERL, GBI G LPO0 T 37°C AR 36 h, 4 BRI HUKIZEL. BRI
HRIER P A Bh AR LR 2% R R R IS AR 2 0, RGBS R ZHRHIE
ROMEDE T . SRR KRR B E IR T KR Z R G &
TTRTE 31.9%M1 26.5%, T X B F A EE 75 512 22 B8 A3 R B ELN .

SRR ST, R TR S 5 B B o BT R ARTRE L0 3t v, T R AR AR 2%
BRPEARBRREERDE TR, 2 TEIERR, KB =M e 2 5 m
G FRBEAC, HAKIEAIE 2 B REIEIC AR, By —. RESTRY,
TWRES T, WiRZ R EERM, TRBEKSE 2R R R E . 4
ML R I, R I AE 20 W 2 T S0 R AR S P £ 2 I 28 45 ) o ISR 2L 5258

TESE T2 FEAAFAE IR G TEAEIE T T, iR K % 2 %) DPPH H i

JIERRAE AR AL JERe Sy fe, AR T A R S SRR W 2 B N R B
e ) o AT R R VE . 2R b, R IR R A SR 2R 2 R oy
TR SREE AR, 3 17 14 e AR S B S AT B B v, G o R I BEG
A BRI BGER FE SR AT VE N D e M 2R 2 HE T R 1 ROR R -
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GHITHE I LR R R 12 SR YRS

xR

AR E N 5 058 B 2 A e ), B SR R, 20 RN L
FENV IR & o A BB R DO AR BN TENLER, M m A aR e myiin T L, AR5
TFREATREIT UTE YT B . B 2 K fh e fa e M 4R A R e . B e ille
AFEAERSFH TR G, BB, ROFSELSTieiabs, 8IS T
AR HT AL FE B oM, I IE B L 5 T B B JFURE S SR FH
JREE BT -, 456 FTIR. ICP-MS DL J HPLC i€ Fed At 0 1675 B P e i 1]
P 3 2 PR A AR A P D B TG e R Y, e R O 2 B T R T R B R
HAFUEEEWMPFER RS G R, B P R & &5 T 44.3%: UT
P K. Na. Ca. Mg %50 BUTHR{IOVRE, XU RTTIIRAC. T Bkt
TETRHLEE, AHT T — PO & BT T 2R E N T 5 is e tt, R4
TR AR TR R ARG R, AARET DA A 2K TR AR A e P4 4t
HkiE S TZ25%,
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A FLRRIGE & A AL A PR R kI
W ORI it
ER R

SRR (Prunus avium L) 1ENHEE R E FRMME S LTME AR, HR
J5 55 T R M 5 P B AR i) R o) 2 B P R Fe o AR AL B EAR AT 3- R AL LR
(PLA) A SRS XFY ouyi” FI“Tieton™ 5 4™ it EH AR I 588 0 57 B 75 < (K054
AT, SR RS> 5124 3.6 12 F1 24 mmol/L ) PLA 45 & oehE < 8 4.2 (“Youyi”
PEBERFH 3% 024 10% CO, Al 87% Na; “Tieton 2Bk A 7% 02+ 15% CO, H1 78% N»),
T 1°C. HXRIE 80%-85% T 60 d, & 15 d M BEIE4EE. A3 P AR K
OF. MR, RER, n[EEEEY (TSS) « Wi ER (TA) KIERMEMSY. 4
REW, 12 mmol/L PLA 5 20K&% O HFERT CO B R, YERFiem LHEM G, g
TS FBE AL, HAREFE SR TSS M TA. FS TSR, 12 mmol/L PLA AbHE ]
WP SRR . (B)-2-CBm M RS &, RN HIr R o, 2
W LR CTESEA BRI AR B

27 b, 12 mmol/L PLA 45 & AR A RUEZMVENCR 5 2, PREFERAL i
FRIFES, &—FaE I REEEAR.

M

o>
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WH- 20— M2 2haoR S AP HIe . DhREVEIFHr B 3
fEgkan At i I 52

FrFHI+

ML BRI R s BIFE B . (HOKIETEZE, 7™ B LA /N A 85 v [
e o T 4 T T AR R s A R A AR AR A R AR B i S R
AT . R, AT DU ZL 3 SO A% 0 J5URE, HRFT R 20 48 1A 9 5% 25+ o L
BEAT L, I — M PORE S, TR EN A TAAMA I T E, BERH K
HARE TR R A JRom i e R il dh . 2 2 4EEWIRIRIE: 29K R &
Wl R AL SRR AK IR S B IR A e 1, RIESETH g R 5 2B A I
FIRF, 2R EE MR, eI S E R R R FR. AIH R
WAL GE A il BT IR AR, AN DI REPE R dh T S . B Rk
S E-
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P ] 2 L A A ER TR R T A EARCHARITI i 08 B g HIWE 52
A

S O A ERTE A B A T W BUR E, AMUBE TS TRl R SRR,
B SN LB R R I SCE P, (L AR, BN dh L MR #Hx %
GRS IEFEN K DI RE DA AL, DA S AR wf LA 283 1) &6 Il L, AR
¢ Pl 5% 4 0 0] %) BRI R B 58 /1 EE l——H H A (Staphylococcus aureus protein A,
SPA) , JFJ Vi MO IR . BROGAS I A 25 4t JE 40 1) AT 7

B, M 7T PEG /KB I BCIR PR TR IE T 6, JF45 G0 T3 1,
RGPSk R A T AR e R ) SPA R e MG AR (Xo Al Xao) o FET g ST
TR ARSI T i, S T < R (O 4 BR A (Y DU R AR, 25 At IE
SEHUE RS, KBRIAE] 168 CFU/mL. #E—0WFF R I, SERAA Xa AMUEETS
2] 40% I AE VIR TE B, I8 RTRES 2 56% 1 A E VIR, FLAE FATL ) 2 FHL T
SPA RIEZEMT TR, I AT R 5 E 70 b A BE 4 e R, AT B A1 A 1 P e
VIR Y fiE

AHEFESEIL T G BC AR MR e . B e I B AE YRR T T RN,
Bt P < B ] ] B T ) PR I AT 5 e ) SR TR O BOR B, BN IE RS AR AE
B i 22 AU N SR AL 1 BB SR AN SR S
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HEFHUAIBIRERSE AP-1 G2 PN O 45
AN S AL

£ Ak

SRS AEASRE I & S NI, RS R MU R, BEER L PR A EAR
SACER R, FIZREPL R R . DU T F0IIE SN KT P R A7 7 I 22 5,
(L4 2 B I LHRAR B 93 PR e LA 0 T IR A L i AN TS BT, AP-1 s R FE 10 2
TV B Z RGUEGIE . AH 78 LAAR F J5L A UYL L 5 175 AR 4 = D L RE AR
BB AN KRR FALHE, 255 AP-1 K rEA0HI 7). siRNA BRI T, &M
qPCR. Western blot. RNA-seq A& RIBH FATMIF A, EHITMAPK/AP-1 18 B % &
HLPUAALES (SOD. CAT. HO-1 %5) RiA W/ TR, AR HHMIE 11 R AP-1
W EMKE SRR pH. W, fRKYE. BID) SR RR I B . S B e
ISR SIOEOE AP-1. ERFRITIARE , KA HIAP-1. IR PR 5 N
FEHLE, WM HIF-a. NRF2 857 1) BARAUEE RN . ABEFUIHAMNAP-1 /13
AT ML T2 [, e B AR RO — A SRR R e, N iR
B 2EHURCE TR . R AR PR A RIS S R SR
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AN 215 A b P i JFORT BR8I350
5429

RICA T EN 20 i A AR SRR, R = SR AR v K1 58 57
A A AR BRI H T B BT, A A WA
K. ARt BRI AESRIG: C1 IR (04 °C) Al L SN e
W, 550 kEE, WA K, C2 WA W& Hksh (0-8°C) , il
MR BRARIIE: C3 MBS (11-13 CHe 4-7 C) UKL BUERE, #H 5%
AT WEEA. b, tbih, AR REL SERE AR, &
Heve ) T 2AFEZE 5+
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AR AR A AR 1 RS BT 5
eSS

FECREPITR ST, P28 2 SRR HEBN £ it 7 b v o B O J 1 % 0 3
JTo AL, ARG T AN F] JEORE AR AL B B AR IR 3 A B B R A R B e g 2
PCRFIE B R 5 URRFAE - 45 SRR, 324 B B IR 4 1 5 (68.45%—71.51%)
3 TR R (66.81%67.56%) , HILE LR & E A (86.75+1.650 mg/kg) .
DUFf 2 Bz B IR RE it R ddar tH 17 Fha e IR, b BB 8 28 R BA IR O B R S B PR & B
NEE. EAERNR, KB RRRHE RERA 5Ty Bl % 45 U 4-F 5k
-3-JR-2-I, TR AR A B N LB-Yik M 1- LB, D-ZPR. (B)-2-IJfmE M
PHETRIE AR E . 25 b, SR IR 7 5 R DT T R B BB 5, Rk
R LR o B AR T
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SRR T SR R Rk 2 s L
Yo SR P

x| 1 %a

W H B AW B ARG R (TP) S5HE#bH GBE&IE, HPP) 7%
YR A T P PR IR RS 5 1 B A 2 00 T 3 PR A 751 7 XU 25 4 1) O B S R AR 540 o

WHFTTE: I VRN 45 & T SR 8 R Ve KR 25 1 1R S BRI )1 A5
274 K H HS-SPME-GC-MS. HS-GC-IMS F1 GC-O-MS 73 #riE R4 7. 4560k
W (OAV) SR/ R FH 431 (PLS-DA) ik ki . hah, R A 3ok
M (HPLO) Ml KRR SRR S-H AR (MMTS) & &R

W FC 2 e SR R 2 W858 40 h 5 HPP A1 TP 405 A2 B3 54k, AT #2532 1% 70 3
% 52.17%H0 63.04%. it 51 M (GC-MS) . 53 7 (GC-IMS) #%
KA e 20 T SEVERCS) . PLS-DA BEBUFRILEH 10 FhOCEESRURE Sy o Horfr, THIJE
=) (DMTS) 7E#AEE 5 UHE 5 1) OAV ik 2943.50, iy R iR UK M 5 2
BiFEk. PERESPER, HPP HA MRS TR R T i &, Kai R R B Rk
91%.

WAL R Ve KUK 9540 E B HHORRR AR A LU & MMTS J3 il A B R AL
B R SR S (R NI BTEC ASHIFFE A R a5 ] it R XU R 428 2t o s o $2 it 1
WIHE
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R PRI S 2 T UL BRI TR ICAER T
gt A TS AL I TR PR

R EF

BT E . LLRGH S (US)FIVA %5 B TR (CP) S B (FT) . 538 it 7K (OD) %5 il kb 2
XoF TOAE SR AT B B S PRI R, A A TR PR -IR B2

W Tk Dl R NER, 23347 US200W, 35°C, 20min). CP(30s).
FT(-18°C, 12h). OD(40% e/ %%, 60min)fiALEE, T 60. 70, 80°CHXTJE.
WrE TRl 4. ARG B RLOF G HCEEAL MOEH(SEM), KRE
(LF-NMR), g, L, Sl Kiia & E(DPPH/ABTS).

WL : US Fl CP B 4i R TR 18], 42 Deff 1, W5 3IBE fLRHE,
256K 1) B 7K EE AL s FT A1 OD R 2H 235 B 5K T 35031 AE 2% 145 . CP+80°C
BT R, (AR AR M E ;. US+HI0C ke te, THE MK 75.37%, Ji%
1bRe )1 R, Logarithmic B84 G A R(R>=0.99962).

WHFZE1R: US FALBERS 70 CHATHNRMA S, AT RBRITREcR 5
S, A ROR R AR AR, CCE T E IR B R RLSY,  EREER n
THRHE TR RAT IR AR T &
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B —FLERE A SRR T AU AL s ek ah &
TOMEgE: ET20X0E. - FHER s Tl

ERL

Rz AN G2 ERF AR ik, IX BRI T HAE & U T2 R o
AW FRH Z R H AR TR, B TR-AIKER (B-LG) 5 MR AN
WA B EAT A .

WK, WEMHEAERNRERIKTELG NFRMESE (FiRA
54.6%61.2%) , FEIK T 4%} Zeta HAAL (C-HILL) FIFRMBLAKME, FHEHE T & AR
RAEE, FERARZ RN Seik o HriEse TR AFUKAE TR ER, 18R
BN R 45 R B3R AL 2 BT KL

VLSRN FRABNESE T E &M SR — A RIS (AG<0) o XFl
25 G AEFH EZ PRI IRE) . 0T R R AN AR T R, R A
FVEAEAE D IRA ;T T HE K. RaR R A S-F AL AR e, U EE
B 7K AR ELAE 3R] .

EAESNZ, R RN RGBSR M ) (£ 318K I, Ka=7.9 x 107
L/moD) o X&KL T B-LG 5 KR BAH BAEH 5> T34, A REET B-LG
fr SR LT £ A & b S A DG 1 At TR R R
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R DER T PUEPRES S REALZL YDA A 3 TS5 m
E35K

NARTHEZ LA, TR R s . A SKVERRK O
Fe5 PR AE ) R, DB A 22 9 JEORE, OB TRAR BN IRZE (Control, CKD FIA
FAEE (5% 10%- 15%- 20%) FALENBETEEEZ] (Osmotic dehydration, OD)
J R [E BB AL 4L (Ultrasound-assisted osmotic dehydration, UOD) , ##71T)
FE 240 W, IFIA] 30 min, 5% TALBN F1EAFIE . AMOLR BT . BRALTRFR . TOUL S
s ThRE R B A% 1 R AR RS2 . 45 3R WA, UOD AbBE AT i B 3R i T R,
10% UOD £ T A1 CK 44658 40 min, THRRCREA . %40 A R3] 2 A48
A S5, KRS 11.37%, I8 30.36%, MMM EMBIES . A
WANIKE T, R SRR, MM LT ER, 10% UOD 4aM & &k
s B CK AR 43.70%. F 5 43045 15 22 f foc /I 3 id- ) 43 A 2 B0AIE 4 3%,
AT I X 0 AN R FRAL BRAL (7525 57 10% UOD 2136558 Y 14 Fhoegt Uik &4,
Fp R o-FATHEE T HALEARE, &S TR RS, 2-FiE. 2-T
WS FE T EREARSIRIR, ORI A R, AR RS . 5 1, 10% UOD 4
LR ERTAEZTIRM, PEAE RN T R T B HET R o
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