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Research progress on flavor quality of marine shellfish
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ABSTRACT: As an important economic species in mariculture, shellfish is loved by people because of its delicious flavor
and unique nutritional value. Flavor is an important index to evaluate the quality of shellfish. Flavor substances can be
divided into two categories: Odor substances and flavor substances. This paper reviewed the formation, function and
changes in processing and storage of the flavor substances of economic marine shellfish at home and abroad, secondly,
summarized the study on the flavor quality of live shellfish according to the biochemical metabolism level and life vigor state,
finally, introduced sensory evaluation, chromatography-mass spectrometry, metabolomics, flavor fingerprint and other flavor
quality evaluation techniques, so as to provide reference for the study of flavor quality of marine shellfish.
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Table 1 Odour material of shellfish

S HEYHATR

SURFHIER IR e

2230k

2,4-PE Il
B
CE
T
2SI
2- T Il
L4
4-2 FE- IR
2 [E] 2K —
2-B8 I
T
U
2,4-%8 Il
N FRE
M-9,17-— /\ S5 s
D-T i
S -4-38 T
1- )35 -3 -1
1-13
2- )R- 1 -1
1-CL
1-BEfE
1-2F475-3- %
e 3
2-2-AAFE AL T
2-2.3E-1-C
4-2 3O
3, 3-ZH Jk-4-pips
2-2F -1
3-TJf-1-HE

WAy Bk, Rk, FRES

FHHEM . PRI FER . R . U Crassostrea hongkongensis) .
IR YRhAE . EIOR . R
TR WA EHRE

5L DL (Chlamys nobilis) | [6-8]
IOFFEA R (Crassostrea gigas)

UGG (Crassostrea hongkongensis) |

7,9-10
W 5 U1 (Patinopecten yessoensis) [ ]




%5 51 RPFYE, S MK DU XU b A 503

=18

GBS a2 ARFFAE A K 275 3CHk

1- T
4-TJ
4-BEfE
1,5-2F 085 -3
3- 3
2,3-2F fifi
331
5-F 35 P4 -3 -l I Crassostrea hongkongensis) |
3,5-3F ZJd-2-1H 1L G MIFLIE U1 (Chlamys nobilis) .
3-F:fiil ) B AR K4 WG (Crassostrea gigas)
2 —hiE il
3 —Ji-2- i
1-(3,4-Z B 2R JE)- £ Tl
2-T-fid
FH 3 T 3L H i
i ZE P i
% H B S B R T
R IR
WO BT T TR
WO LN R e
T IR ER-2- — H B LB
TRR-5-FH-2,4- BT g
A T HERIN T R 2R
fig 2 ITR-2-F - 1-(1,1- 1 58)-2 F gk S
-1,3- s
2- = F U HIR H R-6- 2 k-3 [k
S BRI Y e
SR IR R
A8 IR 5 T HR [6]
C R AF IR
AR B R T e
(1-30 T 3%) PR e
- s -3 -
1,3,5-F =i
4.4-— HIE-1-BEG
+ ke
RN LS
2,6,10-= F 3L Fi ki
2,6,10,14-P0 H 3+ Tk [7,11]

Wk ;:2: i g: i:::i: ;ji:i:;g; ZRREY B RA E T T4 Crassostrea hongkongensis) .
ok SIS LSRR UL (Chlamys nobilis)
.
%

2-L K-k
13- 22 WA
— =k
RIVAY S
FP LT PR T
o il 5 HH ot
Rk T VEAM . B0 DB

TR = gk LR AR

fiﬁ; 130 SR S B EYRTLI T (Chlamys nobilis)  [6,14]

R
b

[6-7,11-12]

[11,13]

K4 (Crassostrea gigas) . &
SHIFLER U1 (Chlamys nobilis)

[6,14]

Bil

b

WF 3 B U1 (Yesso scallop) [15]

=
b




4 B dn 2 4 R R I A 4R L

—_—

5%

NG L FRE R B LML R, hTFAMNAR
Bk . R e R R B B PR A AR S AR I A 2
SRR & A A, DT | A DL 28 1 XU & 2B B, 7k
SRR A . 54, MZERm T2 N L, AFH
BRI T3 BE 0 v S AR DL R N I KU . i el F
FEAN[F) DU AE AN TR I B 25 A VR, 45 SR R A [] 1) VR
SetFRZma L R M B R S R A & ARk, TR
DL 2 v ] —Fofv S5 A9 A8 Ak R St A A IV oK At i v
PIFE R oy BER O . 1606 3-FE. 3-FmSE, HARA
AN, 45 % P ot 2 A AR Ak o Bl A VR s ) ) SE
TS A AR X BT /D, e AR S B . xf
TR 5 75 8 A P R TR ST R B, ER2R AL S e
LI L AR R S T R, TR R A R A, SR,
JRURREAE, 24X HIEAT 24 h B FRIE, HARDURR S
Py AR TR AR EEK R A 2 O T KU R
A BEWAKA S, QAN T3 X 0 4 2 ek XU 1 o A
BT, 238 100°CH#AJE, M5 &FHERY K
D, MR AR & B AR, EARARR
A H AR G P N, kR S ) B IS KA
T2 5 A A 5 i AR AR AN K, RRBRIY . 3,52 05 -2
AHXT B i A T, MR 150°CHT, ARk
JEFF AR RIS, A RS TR IR S R, Hean
L6 -3- . 2,4- 0 2- B IR IE RN BEMG, T 285 $Auin T2
il P FE A i 5 A 2 AT BT, [ I A R T A
WA PR ARG, Hean 3-F IR 2 mE . a2 - 1-
W2, A HA H AT 2-2 R S R
1.2 EWRYE

KT 2R B RS S A, WU S AL
BURAEZEY, XEAEWRE SHRA X,

1.2.1 & Rfsdy

NP ERAEY— R EFEITEEER . T2
DRAK . AT mRZS . FISEmd . SebBEnk . Selfb — s, xuk
YR D126 KRR 21 7 F SR O R [ A AR
IR AN TR A M, 3 6 S5 22 ) A B B[R] A b K 7
B LA AR ) XU

(s e S

Ui 5 S Bk IR 0 7 i B R Y B ORI, DUk A
K 20 FhaIERREY, ACH K P Sh IR | fE ik DA K vk 45

Z PP 2RI ER . 45 28 R (glutamic acid, Glu)f§hEh H
A LR K % R (arginine, Arg) "] LIRS EEE . NA MR
(alanine, Ala)fF by it bRk 2 FEBR AT A BE LA 5 0k . SR AR
(methionine, Met)4fi % B2 (valine, Val)J& ¥ JH 4 19 2 k)
AP T R R A TR IR BB AR, AR R Rk . BR
AN s FERR A, D-2 B K 22 A TR . L- 2 B iR i ik
TE 550 1) S5 R B BRE DG, A R 4 T DU 2 R R AR
BN Glu, Asp; sk s /N, SRR A FRIER, Flun
22 54 R (serine, Ser) . 7 %2 (threonine, Thr) . H 2R (glycine,
Gly). N&ERR . FHE&E M (cysteine, Cys). THZEMR; M40
B K ABE SR EERT, EILRA W, W15 Z IR (leucine,
Leu). #4%FR . 75N %2 (phenylalanine, Phe). F4% &R
(isoleucine, Ile). {4 %R (tryptophan, Trp). &% & (tyrosine,
Tyr); T 250014 Sy 1k Fsf S B0 1 6 v gk T 10 A SR, 8
MR (lysine, Lys). 2048 (histidine, His). 4%/ (arginine,
Arg)!" . TETE AR DI, — S GR35 I T8 1B R 1Y
PERIPY, gk -SG5 . 4ai . SR AR g
RAEREE, P LIA-EER (taurine, Tau) . 2R . R .
AN F R LW, SHWEA R AR T R B4 LT,
TR N Y B 1 S BE R (free amino acid, FAA) &tk T I i
WAL, [RIBTAZ IR . R TR LA SOWH It & 3 5 R Rl FR R
AR AR ST o AN [ 2 S 150 A4 S0 7T 5 2 9 ) XU 28
TP a g, FE AR R A RE, JiF 2 MR o it |
Fh, i FHRE IR IR RR M R AR

%5 FZ2RAR

SR RE—Fh 4 FHREEE 500~1500 Da Al 1 S50 A
J B A KA A RO R DT, HLA SR T RE RN T,
RT3 S ™ S A R, [RIE ] R SR T & ik &t . B
FIC A R URBR TS AR . BHRAK . SFIRAK . £ A AR
FIRRURRE 525, ZEURARA KU ]2 B T I s S i b
FGHEBIN 22 528, 5 Fh L wRIK L2 2. BRItz oh, A
ST AR H K AT L5 % M 14 ) 2 (kokumi) 20, Btk
JUAZZK 7 R PR G TR AR P B B B A3, 9 A L 2
o Tt £ v () SRR R Z S, 2 S i i ) 5 A R o U
BEFRARE A 2 R PRGSO St U 25 b il 46 T 5
WA PR B S R 2 IR >, e BT S I e v 11
SEORAK, @ RN T B BERAZ ARG A, WSS G
R BRI T AR Ry KSR SR

®2 SRR
Table 2 Five Kkinds of flavorful peptides

EUNINES latey] YEM
EHOR K (R SN I A 4 e FHEE R . BEAR . S AR, SRR A
FRU NN Gly-Leu, Phe-Leu. Leu-Lys. Arg-Leu AR B2 R AT Ot R S, RIS
A NIN Glu-y-Gly. Glu-y-Ala, Glu-y-Glu St bR KRB VIAHIC, BEF MO R K —F 53
R K Orn-Tau-HCI, Lys-Tau-HCI, Orn-Gly-HCI, Lys-Gly-HCI AR AR R, s

Gly-Asp. Ala-Glu, Gly-Asp-Gly. Asp-Leu

G5 KRS AE




555

RPFYE, S MK DU XU b A 503 5

G H R 5

AR b HATT A= e i b o RO ARG, X T4
LA RE R FIAMN (5 S 1 i EEEAE M. D2Eh ATP 19
TRESHEER X, M SRR, S ATP
W f iR R A WiFP @ ATP—ADP—AMP—IMP—HxR—Hx; 2
ATP—ADP—AMP—AdR—HxR—HxP*1, A[H] D12 5 Fh e
BTRaMiERE L AEZES, BRI ED (Pinctada
martensi) A L WIF &R IIAFAE, 3R 5 55 DL A iY R AR g 124
Jy AdR AR, IMP A A DL EER (1) 3 Z ALY,
AT 3 3k -5 i 2 IR 0% T R A TR g 7™ it AR5 Bk o
FEPRAW S IMP SRR, T EGHAMLE S AMP
T, Xt DU LA R R A SR R PO kA,
etk FEBR (Asp 1 Glu). HRZEFEER(Ser. Gly fil Ala)
5% R 2 1) 14 B [ A4 fe K 7 i S B 5 B ) B R
QR RS 24 &2 (B (EUC) K BEM B (I HE 41 Wi (Crassostrea
rivularis) . SCWA (Meretrix meretrix) . % 2 BV AR B (Paphia
undulata) P BRI RN, S5RFRBX 3 FllJHA R
S tep ks

(4T

LB AP (TR TRE o v £ i 5 L7 e L WD B B 5
B s s B R, XK SRR A STkl >,
FSEIAL TR p-IN ARSI . p- TIRECEE . WE . 1T
okl AR, SRR . WK, KRR B
FRBUKT” L RS & b sy, SR . R
% T Ht8 (Crassostrea rivularis) . SCHG (Meretrix meretrix)Fl
WL B ARNA (Paphia undulata), 3 D2 B EH SR80 WK 15
P:A{f (taste activityvalue, TAVYE I K TF 1, X 15d B FHSEm00
DU RAT B AR Y

(5)7e 38

SEEIBELZ TCE HE B AR PN 38 3 —F R 1Y opine LA
it (OpDHs) " A ¥ 51, B —HIRAL Y RFR, 7E
RE I NTIL Y/ L Y RPN R DR n R A E =TT
HERE . AR K NSRS P IO Bl
YAk F RS, id OpDHs AH A% nl &35 B4 251k
TR S B B PN AR ARG SO, DA X BRSSO R B R
R, X5 S A BRI AR B v LR I S SR
IRFLFRAHISA o NERAEIR DR A 30% 1) 81 A4 40 1
A BN B A R Y BR T AR A, ASIR DL
opine fbEWIRIFZEASAAIE], B UL 54 D-strombine, T
WG & D-HE W meso-TI S G2, s fa L b
R P 2 B . AR L AR AR R P, X
B9 B ] R A ] DT 288 UK 22 S5 PR R

(6)F b = H %

4k = H i (trimetlylamine oxide, TMAO)— MR A 7E T
WPEshI R, Sk HSE R, DR R,
MR B]—E R RIE Sy DU R SRR T, £ D12E

FRALEIR, Bl THEAAREN, AV AT g g%ie
B = H B (trimetlylamine, TMA), TMA J&/K 7= i & WA
FEAE G R R I B R PAST TMAO FEP R LT 5 &
A, — R IR RN R ) R R, AR RS
LSl — R ARSI R, 8 Sk = P e D il )
WA, A = B e = A
WO, DRI AT FRSRHE B P i o e A ) (AT R A2,
AU TMA B TMAO JCiA R FIWK ™ hh BB BERE, R LA
TMA/TMAO & 4k (1 LB A B AR AR, 1% HUAE R 125
EFA] BN - TF, K e R S R AR
122 FR&fAEY

(DA LR

A WU A A S i SR T — Y BRI &
AR R SCUA I R BR AR SR 55y, RIEAE 5
RIS HAE AR B, £ DLk S 0N g
PP EA R TR M. BRI . SRR L FLRR 4 G Hl
iR, AR S T R, AR s o 5 5ok WE R SRk
BRI, A3 LR Rt 25 s 1) ) HE RS AR AL R34S A AR TRD, A
BTG A MR 48, T4 A 1~6 mg%IH
TEFE I, FLIRIAZRFRAE 2~3 mg% e (i, SR
WAE 10 h )5 2R M/ kR, 5 AR EIRR & &
RGN, E AR KR 3 A5, pH S P2 A B
I EZIEMAEFR, TR K™ E 7L, ATP [f#,
U pH FRAIRM. G SR s e R s TRV B0, /R T Bl 4 43 i LA
KR or e, H pH &4 BAME, Mk, W& pH Af
DAAE G D 5 i A5 A ) P T B2

(OALLES

FEET AR PR Rl . SR 2 rE2s, A
WS R b SR A AR, bR
T, SE, 2SI R R R, XS E AR
N IR b 2 0 TR e 1) SO AT 6, B SRR 7 S
R DU RIOBE IR N S SRR R AR, T £ 2K 0 i B
PImBR TR LA AMA R BRI, R DR A R S i
FAu 200 g P SR B O S P RER S R, SR EM
4.02%, TN 20.11%Y, HhasHh (L5 b — ok #4
BEDSL SCWA (Meretrix meretrix) T 05 S 75 25 W5 F0 H 682
N S 2 BIF S 22 B DL 2 22 A e D 1 22 W A A
ZREKR, BIUNEEL RS (Gomphina aequilatera). BKZLIE
(Rapana venos)WI T MRS & it i, AR EIR{T (Ruditapes
phliippinarum) . JEFE G DL (Mytilus coruscus Gould)Ld 7Kl
YR (Buccinum pemphigum) T HIBEIR 20 & 1 LB e o,

(3MEE

AR S A QT A b, IR A A
ife, ATUA4ERRANMESE A | B A BRI RE; ILAh, IERTEE
FA P R E EE RN KR s RS T
WK DURBT A 5 £ & 2 AR iR, frde —



6 B dn 2 4 R R I A 4R

FH15E

+ 7SR (docosahexaenoic acid, DHA)FI — ik HMH IR
(eicosapentaenoic acid, EPA), Z4tsaigIimeny 1/4058,
Wt FR b, DR A RR2R 2 5 B A bR I, 77 A R
W . ROV IR A BRI FAAIG DL 2K g 00,

(HTCHLER

TEHERAR AN EFRICR, WY ariG
B E R, TR AR B ERY Rz —, %K™
i P XU 11t 4 T AR, DU Rk e sh ),
PR R T AT U S AR T i O B AR RPN, Xk
W IR R IOHLER ST DL Az S 0 1 ] o]t S e 2
DU LA A XK o 45 50 i el 5 S A8 97 B3 B Hot
RIS g S DU I JEHLER B FAan CT L KL Na',
Ca®™ . PO B BEXTK ™ il A R AT 6 BTk, XS IohL
YIRS A DY R SRR 7 R . XEETTRBR
T HORAE T SRR AN, i HA A EAR RO Ak
i JCALER 5 A2 B 7 R R A R RO

2 NEFEmMBENAR

L0 DU LIVE Sl o B, DU S A H e o 1 1 A v
SETRE . BE . AR TR OGRS ST R A
A, SEOVEAEER R G2 B BT R,
DL R ARA R AT LR A i i T RS B S e DL 2R 1)
TR BT P DUSSRBE ™ b B - LA KT B R Y 42
=, ARGRAISTT W 1 ) 2 TC TR AT F i B
Al RRIE SR, LV AR N TS B IR A, X X —
WRE X, A5 % A BASG 5 58 T < 1% 5 i 5 i 1
B fif 2 T OO AR R g DU SRR S T 1 BRI SRR 2 L,
A A b R DL 2 e
2.1 DNEEARHSER®RER

T i DU 3 1o A P T 32 3 0 S8 4 T BRI
HEAGREKOT B A0, S Re i A G 8 4 T S B I
FEHNE JTARAS UG B A BT o SRR FIAZ 1 R S5 ) TN LA
g DU 8 R OR A0 I 5 AR XU, [T 2 5T DL2E
eI B BTN ThEE . bk, A ATP RH G
R 0 S i L B, nT RO iR B, A K (1, IR
W2 RE i (adenylate energy charge, AEC)114 | 47 3 Ay 2420
WF5T K 45 0% (Sinonovacula constricta)TEVKBAIR] K {EFH =,
AT R 4454k MAGUIRE 45 7V 5% % B K i D1 (Pecten
maximus) 715 fi e AEC {HA5K B KGR 127 T
TCAHESHPINLP rh, % e kit 960 % 326 1 7y T A
DU s RoRG 2 R 1 % et S R AR W IR R B2 B 32 3 PR35 )
WAFE R R AR, AR &G T FE bR, WK 3
JIT 52 N0 AR R R AR O, RS A ER I AR, E b AR
228 AR IR T AN & A A S 0T, LA™
YN ERER N LR BE A ILIA pH FAAR, L mT s e DU 288 ) fif 5

Fto WKSE-HE4 G (Crassostrea gigas)TEA G EGL FEH pH
It 255 0 s ] ) S8 4 R BT AR 1), JE A 2 M5 1T (Rudiitapes
philippinarum)KEER AL pH £ &5 W38 414 Tt B
B TR0 A0 AN, B A = R
AT S i DU, A A7E T8 96 h Je¥a B3
TR DU LRI 2 b IS B 5 5 A DL SR 3
1 VDM 56, A 58 A U g 2 R 3R s DL
(Patinopecten yessoensis)H i E At E i (catalase, CAT)IE 11
R, 74 B W (lysozyme, LSZ)ARA HIWE J1, T MR M i R i
(acid phosphatase, ACP) & #8 % 1k ¥ I 1k [ (superoxide
dismutase, SOD)i& J15 5 D1 T 32 36 53 B 3498 AH S, J#]
BRI 57 25 B R MR 35 B D (Patinopecten yessoensis)
FIFEHLH SOD W& M7 T8R4 T 23 L. 1ok, #
3 A D20 A R AE AR At W LA S B 5 S B,
TIAN %5 PV 3o 45 53 4ili 5 ML ARl o7 X 335 & 0 32 B3 DL
(Mizuhopecten yessoensis) AT R M & WA of 1538 X8 b
J UL A FERR AT A B T, XU 2R A sk
TR T - DU AR AT AT TS R R = AR R T
i DUTE T f5 B4R 38 K 2 K RS AR i AR AL AL, IF
e T 13 M B ES AR EY .
22 NEEHFENSERMR

T DL A A i e nl D AN DT 28 5 B E 2
R, BT S UL S UK S B E # . WOLL 26175 1
BRI K B3 D1 (Pecten maximus) 3 i 5L 0 B8 T 09 0 3 i385
FET-3%, S5RWoRGESREFRE IR DS 1 d JET3akF|
T 46%. 251 JE 25 OUR FH B DL AN I 45 0 5 R DL 52 P
i g S (] S 4 73S DL 29 il BT, BFE 45 SR R Wl s
ik I B, A2 B 0 0 R, DA T ST (1] A R
A, WA, DUNCANUHE5Y & B0 BRI K B D (Pecten
maximus)fE 4~18.7°CIMEE T L5 2 IEAE, BN
KEREIR T LR, NRAESKTHRE 8 h FHASIHFE
B 7KH 50%, FE 60 hJ5 WP R 2 25%~30%, H.
MR pH . 50 (PO LA AR IR PO, 40 T B3,
IR IERH B . DL ST s DU 2 7E Ny W30 PR
T IR, SEAE A AR 2%

3 DEmBUEN AR

3.1 RREWFMNEAR

XoF TR DU st JBT A ARSI, e L ) 5 1 e SRR
M, — e 2l Tl BRI R A /N R A T
oy e e S V7S5 o P O R PR SR, ST TR .
1 NN S 1 NN 117 NN 5 NS 1 P & e A T N S 1 Y o)
Ul (Mizuhopecten yessoensis), ¥ Hilid B340 1 i U
7] = SR B SRR R, TS R IR, TEA
AN LA b, WA TR R L ARG T B,



555

RPFYE, S MK DU XU b A 503

AU BB PPN SE Iy R, [FIE T T A S AR B
Gi—bniE, QAR SEORTT DATEVR S 2 d IR
H WG (Crassostrea gigas)T R TMA 4, wSZBLDIZE R
T 0 GRS, e R S OUR PR S A A
W3 Fp DI 2EOR[R R IR LSO [R] DU (] ) SR R A 43, 550
W 3 A0 DL KSR P EEOR R B AR T B AR Y, KA
fef R 5 B S AE S M FL R D (Mimachlamys nobilisy>4% Bl SCik
(Meretrix Iyrata)>75 #4t1 (Crassostrea hongkongens), H.
SeEIR AR B LA SR AR TR IR ) 75 S TEAR G . WANG 2581
R FH L S AT, 5 BRI S48 5 2 B DL (Argopectens
irradias) BB FETE R 2, 45 5L R TR AT LUAS B0 BT 1Y
DA™ i, 8 T A R B A Bt DL 1 S XUk, %
KAWL E ) R 8 TR S A E R i RS A B
ERN R E 2 SR EE,
3.2 BIE-RIEREA

03 - TR AR AE B S KA I S 8 A 5 T3z 1 1
ARG SR G- B 5O - Btk . it
M4 B RETD, BRSO AR AL G B AR S5 RE T, H
R R, PRI - Bk 2 43 s SR BRI A D 2 2 A
YIn i S T H2Z —. 40 FRATINIS2R F 15025 [ A A B
SARETE- BB 2 806 I (Mytilus galloprovincialis) B
(Venerupis pullastra) . $t4i(Ostrea edulis) . 71U (Ensis ensis) .
& (Cerastoderma edule)FI¥EEA (Pollicipes cornucopia) 6 Fi
KVGEE D38 oy, SRR TR Iglimg, &
T 20:206.20:306 FIFE 5 AP IR 14 HH BS54 < e Y
FEAEA 56 o MROPE 52 45 U3 F SR 6 3% - 53 3% 2 (gas
chromatograph-mass spectrometry, GC-MS )% 5| 1% 14 A7
WG (Crassostrea gigas) /IR i 38 By Br SR FHAE R 1L, 4525
RGO PR 2 2 b M Y 51 R A MR 5,
FEMEEE, WS, R, B, B SASmAI S
G DA AR A S RIS G S sk T
N[ 57 B b X7 #E AW (Crassostrea hongkongensis) B K&
I, BIE Z)-2,6-T I v] BRI IE . M RIE
TR R, 1-0-3- ] B 2 Sl Sk <R i
Ab, WOAH G- B A /K ™ it v B ASI Jy T G AR E 2 A4
FH, XU FH po AR 3 - i X JE e 4 0L E 44 DL
R IE Z T TR AN AT, 255 R IRk AR D2k
W AEAE, TR B SRAE BT () 6 ke DL 2 ) 22 0 AR
A SR o XG5 S R OB € - H RS 5 4
B BT AASI DL 28 h ALY R T, SRR
AT DAMERRRL22 1 0™ i B S R R e 4
33 KEEAFEAR

AR 27 B ARG 18 53 1 A= Ok 9 /NGy AR P 1 A2
RGO, R AR A5 R, A5 A AR A R A
H AR A 2 AR T T K™ AR i B 5, R AR )2

TRT4E 7R 7K 7 i ity SR AL 8 43 F- B, [T B 400 7
FERIK P f B AR AL A AR R . G FANG 48B3 1385
t(Trichiurus haumela) eV URIC BB LA (04 A5 SIS AR 1L,
SERE) 1223 FPARE, AUHE 261 AP =ER . 251 Fh@ElR
MEAEG . 153 FhAASIE £ BERL A 66 FfH-ih 1R, A A e
iR A 153 D2 RIRSE LA B, A 67T M IRRKET
I AW RS 225 % SN BB UR S R AW L ER R IDE B
DAPEA FLAE T i R ARG B o 1 TIAN 25 R oo
o3 - T 1% vk i A 4 2 A 5R T LRI o5 XTI O R
(Patinopecten yessoensis) AT, 3 W4 )5 530 19
il o IR A8 2 X 3% it Bt DL 18 2 R 1R AR N B A T
XU S UAF] AR 40 2 7 W 0F 58 1% & ) DL (Patinopecten
vessoensis)filiJ5 T 25l T FCEHRAE, A 34 MR
YAk, ¥ R BEIR MR . SRR AN IRIRACH . A
s iR A G A, EKEEFEA 13 25Uy
KA IR, RIS 0 T M N S BT B DA AT
Wi, CHEN SE07VR IS 24 AR A5 1 36 1A i DL
(Chlamys farreri){i-sil B i AR PG DL AE AL, KRB T I6 14
Jad D152 B AU 8 RIS A FLRR AR S 27 1 iy it U
R BRIAR, R AR P bR 0K A8 Al S e 132 37
ARG AL A . HE PR R FAR S 4 B A 5T
KA WG (Crassostrea gigas)TEEHAL T ICKAR IS ERE P Y
R AR AL, RS 58 Fh 2z AR Y, FENEER .
APRFARNIR, & FEAEHMIEHERA 8 &, &5E
7 T RO e v AL RN TR RS 3 7 A JRUBR b JB AR
Ry A A CINE S . LA LR S R A 4 2 mT
VB Ry 4887515 ity DU i 57228 1 1 7 SRt
3.4 BRI EIER AR

ISP R ST A 538 AL R,
FER BT TB, B0 bR HAb SRR AR Y % R B0k
T o AT SEAE R XUBRFE S P 1% 114 4 Je b B ity XU ) o )
FEARME TR A o UBRAE SCRIS AT DL B R AE B
ARIESS SRR, [P, T
AP L ZEFERRARE, &R MGl asn
A, P HE I SE I S e 22 5 (2 5 i
FHE 7 S5 AR K B3 DL (Patinopecten yessoensis)f 1% i i i A2
ohHL S SR SRS, A5 3 1A [F) SR A SCE S AT LK
T Al A B DU A BT RS A TIEAN . 0 R AF PO K%
T AR S URINEE 3 e p et E T T R o
FHEEHE SR R LT, BRI 13 AN R
WOREH 25, ULEH 3 Fhififa o A A A s A [R]
PECEE S RS BIR A AR BIANSE ST T IR B DL
(Argopecten irradians) . ¥ifLrg Ul (Chlamys farreri). ¥F3R 5
W (Patinopecten yessoensis) 15 [ 5 2 14 R 49 [T 15 4
BIE, 4R 3 Fh DLETER SRR T e Mt 27 FhiE &



8 B dn 2 4 R R I A 4R

FH15E

PR, IO T st 52 R, shEHTREC
P13 AT AE BT RS AN RS T A 23X 43 3 Flkst WA SE L
YL W il TR P R VAR € - DU AR AT A TSR] S
AT T 16 SR TG (Crassostrea gigas) it . ¥kl
TeAKARIE 3 BB IR R AR Ak, 55 E S 3. 10,
8 FBAEZ AR R, o iE O DS 1 R b ) R
FRAL TR

4 ZERIE

DU i R e o v ) XU A A R R, DR
DU AR bl BT A DR SRR 2 07 TR o B 1 B0 KUy Jit
SRANEERY FOIZ I, TRIE LIS A A RS 55 10 by i o
Z IRV SR AL R Y DL 2K it A AL o [T, AR~ |
IR S P 1 SR 4 AR B 32 L R R 5 DL IRUBR i 4T
TR o BEA R B AL DL R B L B iA
Py, DU b SO B S A7 35 T WY A R i, ol
R FE D27 TR SRR P S 4

SE

[1] FAO. The state of world fisheries and aquaculture 2022. Towards blue
transformation [R]. Rome, FAO, 2022.

[2] Aol A R BOE IR, A EK RN S, PEK RS
H]. FPELSEIHESE-2022M]. dbat: sELY A, 2022.
Ministry of Agriculture and Rural Fisheries Administration, National
Fisheries Technology extension Station, Chinese Fisheries society compiled.
China fishery statistical yearbook-2022 [M]. Beijing: China Agriculture
Press, 2022.

[3] ARG, SeEHE. DURAMREEEORDI IR il A B A
274, 2022, 13(19): 6361-6368.

HAO ENR, CHAI CX. Research progress of biological preservation
technology of shellfish [J]. J Food Saf Qual, 2022, 13(19): 6361-6368.

[4] SR, BT, BERKW. A" M RURAFRZEIR[T]. KAEBFERE,
2005, 25(1): 82-84.

MO YP, LOU YJ, XUE CH. Review on the research of aquatic product
flavor [J]. J Contam Hydrol, 2005, 25(1): 82-84.

[5] XAk, B, MR, PURMEETE DUELA s XRP BT ST S (],
FRBE SRR 2L A, 2008, (7): 633-634.

LIU J, LU BT, XIAO SY. Analysis and evaluation of flavor substances in
muscle of four Marine shellfish [J]. J Environ Health, 2008, (7): 633—634.

[6] WUWHE, WSCLL, XULEE, 55 PN 1Al B SERIFL b DUREARE KUk
FERIREI[T]. BahAleE, 2017, 38(20): 131-138.

ZHU YH, CAO WH, LIU ZJ, et al. Effect of hot processing on
characteristic flavor formation of Chlamys farreri columns [J]. Food Sci,
2017, 38(20): 131-138.

[7] EBEHE, Z/NW1, KSR, 4%, 3L HS-SPME-GC-MS 2 (il i FEAb F1
PR R R R PR BT A ATT]. B S R EE T, 2015, 41(5): 160-166.
WANG XQ, QIN XM, ZHENG HN, et al. Analysis of volatile components
in Opyster meat treated by ultra-high pressure method based on
HS-SPME-GC-MS [J]. Food Ferment Ind, 2015, 41(5): 160-166.

[8] JOSEPHSON BD, LINDSAY CR, STUIBER AD. Volatile compounds

characterizing the aroma of fresh atlantic and pacific oysters [J]. J Food

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[19]

[20]

Sci, 1985, 50(1): 5-9.

MORITA K, KUBOTA K, AISHIMA T. Investigating sensory
characteristics and volatile components in boiled scallop aroma using
chemometric techniques [J]. Food Chem, 2002, 78(1): 39-45.

AR, AR, B, S5 FREREAR YR R SE R R N T 2 A
JAE R KRB [T]. B dhRleE, 2015, 36(24): 1-9.

YUAN L, ZHA FC, YAO Y, et al. Optimization of Maillard reaction
process and analysis of volatile flavor substances in Oyster [J]. Food Sci,
2015, 36(24): 1-9.

MtESR, BIR, /N0, G5 BT GC-MS SINE R AR R
P B URFHIEAE L[], BB, 2023, 44(2): 279-287.

LIN HZ, LIANG ZY, QIN XM, et al. Identification of odor characteristics
of living Pacific oysters at different circulation stages based on GC-MS [J].
Food Sci, 2023, 44(2): 279-287.

HOUCKE VJ, MEDINA 1, LINSSEN J, et al. Biochemical and volatile
organic compound profile of European flat oyster (Ostrea edulis) and
pacific cupped oyster (Crassostrea gigas) cultivated in the Eastern Scheldt
and Lake Grevelingen, the Netherlands [J]. Food Control, 2016, 68:
200-207.

XUSC, TRBUA, TKIBZE, & FRRABIXIRYIBT GC-MS T[], #
4241, 2013, (1): 81-87.

LIU W, ZHANG YR, ZHANG TJ, et al. Analysis of body fluid flavor
substances in oyster by GC-MS [J]. J Nucl Agric Sci, 2013, (1): 81-87.
FEWIN, AF, ATIERE, 45 = DUE R KR B s SO 38T ]
W 5MVE, 2022, 53(3): 743-758.

CUI MX, LT1Y, FU QQ, et al. Analysis on the fingerprint of volatile flavor
substances of three scallops [J]. Oceanol Limnol Sin, 2022, 53(3):
743-758.

TEREPE, Ve, EBE . JRHRUR S5 DU & T S R i
LA HE[T]. BrdhRleE, 2015, 36(2): 110-113.

FU RZ, SHEN J, WANG XC. Comparative analysis of volatile
components in live products of bottom sown Scallops before and after
circulation [J]. J Food Sci, 2015, 36(2): 110-113.

JNeEE. ) PGAL R B DU T B RS AR R BIFSE (D). BT
JUPERAE, 2011,

SU J. Study on the edible quality and frozen storage changes of main
shellfish in Beibu gulf of Guangxi [D]. Nanning: Guangxi University,
2011.

LR, SKRARAE, VRAER. AR AR AR s 1) 6T o s 2 o XUk 4 5 1)
M), PIERIFSE, 2012, 26(3): 5-8.

SHEN L, ZHANG LJ, XU BQ. Effects of different thawing time on
volatile flavor compounds of frozen oysters [J]. Meat Res, 2012, 26(3):
5-8.

Wik, EE, BRAF S HGELE X E XUR B2 B R ]
e 2E4, 2012, 26(2): 311-317.

HUANG J, WANG X, HOU YD, et al. Effect of heating temperature on
volatile flavor components of Oyster [J]. J Nucl Agric Sci, 2012, 26(2):
311-317.

TUEE, R, XUEF, G BTN TR R M KR BT AR AT ]
55T, 2017, 31(1): 25-31.

GONG H, YANG Z, LIU M, et al. Analysis on changes of volatile flavor
components of autumn knifefish after hot processing [J]. Meat Res, 2017,
31(1): 25-31.

WSCRS, tRoRAe, RIS, S5, G VKGRI SR SR A A2 L[]
AR, 2009, 9(3): 181-186.



555

KFHE, % MK IR

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

YANG WG, XU DL, SUN CL, et al. Changes of taste substances during
storage of sinonovacula constricta [J]. J Chin Inst Food Sci Technol, 2009,
9(3): 181-186.

FHITE. I 6 Fh UM EIERR e IR
8-10.

1. Witk 1995, (1):

LI MD. Amino acid and heavy metal contents of 6 species of shellfish in
Bohai Sea [J]. Hebei Fish, 1995, (1): 8-10.

XEER, EHE, XU, AR RRBFE D). &5 TR
31(6): 375-378, 383.

DENG JC, WANG XC, LIU Y. Research progress of fish flavor [J]. Sci
Technol Food Ind, 2010, 31(6): 375-378, 383.

JI CL, WU HF, WEI L, et al. Proteomic and metabolomic analysis reveal

, 2010,

gender-specific responses of mussel Mytilus
2,2’ 4,4 -tetrabromodiphenyl ether (BDE 47) [J]. Aquat Toxicol, 2013,
140-141: 449-457.

TKIFE, TSR, R AR 4 SRR AT AEIE 4 FhOTZIA
A H AR AR S (D). AR, 2017, 38(4): 170-176.
ZANG SP, QIU WQ, LU Q, et al. Determination of glutathione and free
amino acid content in muscle of 4 kinds of shellfish by automatic amino
acid analyzer [J]. Food Sci, 2017, 38(4): 170-176.

CONG XH, WANG Q, SUN C, et al. Temperature effects on the
nutritional quality in Pacific oysters (Crassostrea gigas) during ultraviolet
depuration [J]. J Sci Food Agric, 2021, 102(4): 1651-1659.

XISE, W5 A [ 8 1 S ] 983 A 5 R 80 XU S A 5 PP A6 ).
i 5 REE T, 2013, 39(3): 83-88.

LIU Y, LAN YX. Analysis and evaluation of flavor of boiled liquid of

galloprovincialis  to

Jinjiang Oyster with different cooking time [J]. Food Ferment Ind, 2013,
39(3): 83-88.

FADDA S, LOPEZ C, VIGNOLO G. Role of lactic acid bacteria during
meat conditioning and fermentation: Peptides generated as sensorial and
hygienic biomarkers [J]. Meat Sci, 2010, 86(1): 66-79.

TR RRABTTCEORVERE]. B, 2020, (4): 61-63.

ZHANG B. Progress of research technology of Chengwei peptide [J]. Mod
Food, 2020, (4): 61-63.

DUNKEL A, KOESTER J, HOFMANN T. Molecular and sensory
characterization of gamma-glutamyl peptides as key contributors to the
Kokumi taste of edible beans (Phaseolus vulgaris L.) [J]. J Agric Food
Chem, 2007, 55(16): 6712—6719.

YOICHI UEDA, MAKOTO SAKAGUCHI, KAZUO HIRAYAMA, et al.
Characteristic flavor constituents in water extract of garlic [J]. Agric Biol
Chem, 1990, 54(1): 163-169.

KT . FRBEI A R S R RROBER D). i R
MEERE, 2019.

ZHANG NL. Study on characteristic flavor components and flavor
peptides of cultured river fish [D]. Shanghai: Shanghai Ocean University,
2019.

TR, RAERR, AR,

i S AL, 2008, 24(4): 65-68.
WANG LS, ZHU BW, ZHOU DY, et al. Study on antioxidant activity of
polysaccharides from abalone organs [J]. Food Mach, 2008, 24(4): 65-68.

Frit, PRI, JEREE, . el o o e 45 S R IR S R A SR )]

K Tolk K248, 2011, 30(3): 5.

QIAO L, TONG WG, ZHOU DY, et al. Enzymatic preparation of

. B fn SR 2R ALIEHERT L], &

flavorable peptides and flavorable amino acids from abalone organs [J]. J

Dalian Polytech Univ, 2011, 30(3): 5.

[34]

[35]

[36]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

SR, SOl S AR SELR R SRR B S RS2 MR TIRI/TIR3 #
Sy FAERIBIFED]. S #hRaE, 2019.

XIE XX. Study on taste characteristics of umami peptides of Claviculata
and Claviculata and their molecular interaction with umami receptor
TIR1/TIR3 [D]. Jinzhou: Bohai University, 2019.

FFHE, GRS, BRERRE, 5. VRACIF T 4008 | SO ATP CEG™ I
Al R B AR IHRSE ], B S5 R EE L, 2016, 42(9): 228-233.
WANG DN, QIU WQ, CHEN SS, e al. Study on the changes and
degradation pathways of ATP-associated products of Sinonovacula
constricta and Sinonovacula constricta under cold storage [J]. Food
Ferment Ind, 2016, 42(9): 228-233.
AR, R, RFERE. ARFRER G
ShERE, 2008, 29(11): 548-551.

LI TW, LIN Y, SU XR. Analysis of nutrient diversity in different
Food Sci, 2008, 29(11):

BRI Z et BT ). &

populations of Sinonovacula constricta [J].

548-551.

XNz, ERLL, RPN, S AT 3 Fh U o S A R AN S SR

B E K FLELAMBTT]. KR4, 2014, 21(2): 351-360.

LIU Y, GONG XH, XU Y], ef al. Determination and comparative analysis

of flavorable nucleotides and amino acids in three shellfish from Yantai [J].

J Fish Sci China, 2014, 21(2): 351-360.

WRIEIE, Rk, XINFY, 45 VGRS 3 D1 S 3 2 SR ST

RE L ERAERTPEN ], BhBLE, 2012, 33(10): 165-168.

CHEN DW, SU J, LIU XL, et al. Determination of main flavoring

substances and evaluation of flavoring effects in three shellfish from Beibu

Gulf of Guangxi [J]. Food Sci, 2012, 33(10): 165-168.

VOOYS CGND, GEENEVASEN JAJ. Biosynthesis and role in

osmoregulation of glycine-betaine in the Mediterranean mussel Mytilus

galloprovincialis LMK. [J]. Comp Biochem Physiol Part B, 2002, 132(2):

409-414.

FORME, B, SRR B 2 RS AR 3

REM]. dest: R E gl A, 2018.

ZHANG CH, XUE CH. National higher agriculture and forestry colleges

textbook classic series aquatic food science 3rd edition [M]. Beijing:

China Agriculture Press, 2018.

FIELDS JHA, ENG AK, RAMSDEN WD, et al. Alanopine and strombine

are novel imino acids produced by a dehydrogenase found in the adductor

muscle of the oyster, Crassostrea gigas [J]. Arch Biochem Biophys, 1980,

201(1): 110-114.

FIORE GB, NICCHITTA CV, ELLINGTON WR. High-performance

liquid chromatographic separation and quantification of alanopine and

strombine in crude tissue extracts [J]. Anal Biochem, 1984, 139(2):

413-417.

VENTER L, RENSBURG P, DU TL, et al. From untargeted LC-QTOF

analysis to characterisation of opines in abalone adductor muscle: Theory

meets practice [J]. J] Chromatogr B, 2017, 1071: 44-48.

LT, T, RN, S H B A K AL = S Y

WME[T]. Brdh e BRI, 2014, 5(1): 41-46.

JANG CZ, CUI J, ZHOU MM, et al. Determination of trimethylamine

oxide in some aquatic products in Qingdao [J]. J Food Saf Qual, 2014,

5(1): 41-46.

SRR, SRR, FE. SN R A B A B AR B T ).
W5 RTERM, 2016, 52(2): 101-105, 110.

ZHANG CX, HAN YY, WANG X. Quality change and shelf-life

prediction of Spanish mackerel during storage [J]. Food Ferment Sci



10 Rl e %15 4%
Technol, 2016, 52(2): 101105, 110. [58] #&#1, Fhmnte, £5, & A IR EFVTHAIRT]. TR,
[46] F2Aff. FhEBLM 2 RS it R L2 UGHEIE[D]. 5. EE 2020, 29(6): 38-43.
R, 2011, JIAO L, SUN LH, WANG Y, et al. Research progress of aquatic lipid
XIN XQ. Research on formaldehyde content control and process nutrition [J]. Guangdong Feed, 2020, 29(6): 38-43.
improvement of Peruvian squid fillet [D]. Qingdao: Ocean University of [59]1 F5IREE, BEETE. HhapHh IR e ST B b ke R[], 3%, 2000,
China, 2011. 18(4): 340-342.
[47] AFFH, FAEER, HakOF, 5. S0 =BG R[]. J ARk, LAO BS, SHENG GY. Stability of fatty acids in oyster during storage [J].
2007, 28(1): 350-353. Chin J Chromatogr, 2000, 18(4): 340-342.
SONG DY, ZHOU DQ, DU YF, et al. Research progress of [60] 475, s, I, %, =Pei FENL AL P EsEmm . s &0
trimethylaminase oxide [J]. J Food Sci, 2007, 28(1): 350-353. HLERARARAIIE[I]. EH2F 245K, 2014, 31(4): 24-28.
[48] ATEElE, XVFlF, LT, . SAORAR €S- TS A I K ™ & JIN L, XU SL, QIU CG, et al. Changes of betaine, glycogen and inorganic
FACZHRED). B e FUe kI 2Ed], 2016, 7(1): 269-275. salts in muscle tissue of Portulus trisulatus [J]. China J Biol, 2014, 31(4):
FU XY, LIU FH, JIANG CZ, et al. Determination of trimethylamine oxide 24-28.
in aquatic products by high performance liquid chromatography-mass [61] k3Ek, BRS, 20, 5. SCERE D & ¥ O H A S IR AR
spectrometry [J]. J Food Saf Qual, 2016, 7(1): 269-275. AR RS R Y oC E 5T S5 PR (0], I EEE Rz, 2020, 39(3):
[49] Wi4:dE, A, FEIWNAE, 55 @ =W/l = R K LU A 357-362.
B3 AXFHERA B AR EE[T]. IR R AR, 2013, 10(29): 2492-2497. ZHANG SF, HE CZ, LI JH, et al. Analysis and evaluation of mineral
HU JX, L1JS, YAN LJ, et al. Evaluation of freshness of white shrimp by elements in different tissues of Golden Shell color breeding population
molar ratio of trimethylamine to trimethylamine oxide [J]. Mod Food Sci and breeding population [J]. Mar Sci Bull (Chin Ed), 2020, 39(3):
Technol, 2013, 10(29): 2492-2497. 357-362.
[50] AT, Mol BERYTT R HARAK ™ R S e A [T, o A [62] WEWEAR, HE, WEIF, . WA ME b 8 R Y& &i(I].
2005, (4): 3-8, 37. AFSE, 2020, 49(6): 998-1001, 1013.
HE X, YANG RH. Umami substances and their application in aquatic PAN XD, TANG J, HUANG BEF, et al. Content of 8 kinds of mineral in
condiments [J]. Chin Cond, 2005, (4): 3-8, 37. some seafood from Zhejiang Province [J]. J Hyg Res, 2020, 49(6):
[51] ##, W7, EBE. SCIRIE IR B0 Kk my s m ] 1 998-1001, 1013.
W 5EFE, 2007, (5): 45-47. [63] AT, FIBE, XURE, . K™ hh s i BOE I R R TS HE R[], Kt
YANG J, TAO NP, WANG XC. The nutrient composition and its effect on MR 2R, 2021, 36(4): 706-716.
flavor of Clam [J]. Food Nutr China, 2007, (5): 45-47. ZHAO Q, ZHOU J, LIU JR, et al. Research progress of fresh quality
[52] ZFikide, ZEaRds, WeR, 5. MRURJ7 SO VTR0 AR A AN B AL 4 evaluation system of aquatic products [J]. J Dalian Ocean Univ, 2021,
PRSI Bdh TR, 2020, 41(16): 271-278. 36(4): 706-716.
NIU GG, QIN CF, YOU G, et al. Effects of thawing method Ostrea [64] JEIE, MART, XUMRAE, . UL SSEEE TR LRSS K
rivularis Gould on sensory characteristics and physicochemical indexes [J]. Rl2#, 2022, 41(2): 316-324.
Sci Technol Food Ind, 2020, 9(16): 271-278. ZHOU J, ZHAO Q, LIU JR, et al. Research progress on regulation
[53] MRS, JURIEK 375 Ao U 2SRRI F80AE TRtk 28 A S LA B PP mechanism of fresh quality of fish and shellfish [J]. Fish Sci, 2022, 41(2):
[D]. & PRI, 2007, 316-324.
YANG WG. Changes of biochemical characteristics and freshness [65] BRPEZE, SKIMEAL, WAN, 55, K7™ & TP IR T b R (1] PIEIFSR,
evaluation of several mariculture fish and shellfish in low temperature 2022, 36(6): 53-59.
storage [D]. Qingdao: Ocean University of China, 2007. CHEN SJ, ZHANG XF, PAN C, et al. Research progress of aquatic
[54] ik, AHuETHL B R R A PSRN (D). S T EEE R, product quality evaluation [J]. Meat Res, 2022, 36(6): 53-59.
2009. [66] ATKINSON DE. The energy charge of the adenylate pool as a regulatory
ZHANG J. Development and bioactivity evaluation of oyster products [D]. parameter. Interaction with feedback modifiers [J]. Biochemistry, 1968,
Qingdao: Ocean University of China, 2009. 7(11): 4030-4034.
[55] XUaGJ¥, BXAIAR, XG4, 2. DIRSMT bR, &S ke, [67] MAGUIRE JA, CASHMORE D, BURNELL GM. The effect of
2021, 47(9): 299-306. transportation on the juvenile scallop Pecten maximus (L.) [J]. Aquacult
LIU ZF, ZAO QC, LIU ZD, et al. Research progress of shellfish Res, 1999, 30(5): 325-333.
polysaccharides [J]. Food Ferment Ind, 2021, 47(9): 299-306. [68] ¥4, LS. MV TCEHESh PR N R S ) T —— A ORS 2RR (5%
[56] WILE. 20 FiGHEIE TS A HTD]. KiE: K Tk, HEIRELT). HETEMITHIL, 2006, (2): 96-103.
2015. XIAO T, WANG WN. Research progress of arginine phosphate, an energy
CAO JL. Analysis of polysaccharides in 20 Marine shellfish [D]. Dalian: substance in Marine invertebrates [J]. Transc Oceanol Limnol, 2006, (2):
Dalian Polytechnic University, 2015. 96-103.
[57] ZWLE, IMTA, KA, 5. JLRIEKFENRK MRS E SR L [69] TRIERE, WIEIK, BWIE, 5. 5 T -5 /K Ab PR AP A5 T

BT[], R RS2, 2012, 21(2): 297-303.
LI YB, SUN LC, LIU CC, et al. Comparative study on bulk nutrients of
several marine and freshwater shellfish [J]. J Shanghai Ocean Univ, 2012,

21(2): 297-303.

T iR e PE R[], VR RA=241, 2019, 34(6): 828-833.
XU ML, LENG HB, LI YX, et al. Effects of dry storage and rewater
treatment on storage stability of Pacific oyster [J]. J Dalian Ocean Univ,

2019, 34(6): 828-833.



555

RPFYE, S MK DU XU b A 503 11

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

X, TRk, SR, S5 JEEERISARS T AL B A KRR
SEVERISEMALT]. IR R4k, 2018, 33(2): 244-250.

LIU HH, ZHOU YL, ZHANG Q, et al. Effect of dry dew treatment on
rehydration and wet storage stability of Philippine clam [J]. J Dalian
Ocean Univ, 2018, 33(2): 244-250.

e, KRS, FZH, S5, IS AR DL PR SEIL S [R5 306 i it 5
TR, RIEBE R, 2017, 32(2): 217-223.

ZHENG Y, LIU JR, ZHOU YL, et al. Preliminary study on the immune
factors of closed shell muscle and the quality evaluation of living products
of Scallops japonica after capture [J]. J Dalian Ocean Univ, 2017, 32(2):
217-223.

JREHE, e, X, A TEXNE MR WASENL SOD Mg
BILPERAGEMAT]. KHEMEPE A 4H, 2018, 33(5): 651-657.

ZHOU YL, ZHENG Y, LIU HH, et al. Effects of dry dew on the activity
and properties of SOD in the closed shell muscle of live shrimp scallops [J]. J
Dalian Ocean Univ, 2018, 33(5): 651-657.

TIAN YY, XU TCY, LI YX, et al. An untargeted LC-MS metabolomics
approach to the metabolic profiles of bottom cultured scallops (Mizuhopecten
yessoensis) subjected to mechanical shock in early post-harvest handling [J].
Aquaculture, 2021, 533: 736061.

XU TY, LI YX, TIAN YY, et al. Effects of post-harvest hypoxic stress on
post-landing recovery of live scallops (Mizuhopecten yessoensis) revealed
by untargeted metabolomics based on UPLC-Q-TOF-MS [J]. Food
Control, 2021, 123: 107671.

WOLL KA, BAKKE S. Stress and mortality in the supply chain of live
scallops Pecten maximus L., from scuba diver to market [J]. Aquacult Res,
2017, 48(2): 594-607.

BRI, XA, XV, 45 SN0 5 B TR g e DL O T A
BUSEMRI[T]. R4, 2020, 35(5): 733-740.

LI YX, LIU JR, LIU Y, et al. Effects of stress intensity during perishable
period on resilience of Scallop vigor [J]. J Dalian Ocean Univ, 2020, 35(5):
733-740.

DUNCAN PF. Post-harvest physiology of the scallop Pecten maximus (L.) [Z].
1993.

Wl XIMRoE, EE, 45, T SRR IR B UL (Patinopecten yessoensis)
RETHARIR R [T B EHE, 2014, 35(19): 16-22.

YANG TT, LIU JR, SHEN J, et al. Establishment of sensory evaluation
descriptors for Patinopecten yessoensis [J]. J Food Sci, 2014, 35(19):
16-22.

LEE KM, SON M, KANG JH, et al. A triangle study of human, instrument
and bioelectronic nose for non-destructive sensing of seafood freshness [J].
Sci Rep, 2018, 8(1): 547.

F . SR USSR ORI A LU SE D). WL AR R,
2022.

GAO H. Comparative study on flavor characteristics of extracts of three
shellfish [D]. Zhanjiang: Guangdong Ocean University, 2022.

WANG YY, TIAN GF, MAO KM, et al. Effects of four cooking methods
on flavor and sensory characteristics of scallop muscle [J]. Front Nutr,
2022, 9: 1-14.

FRATINI G, LOIS S, PAZOS M, et al. Volatile profile of Atlantic shellfish
species by HS-SPME GC/MS [J]. Food Res Int, 2012, 48(2): 856-865.
OOk, Mk, ZR/N), A ASRIFRAE DR HE AL 0 f 2 LR B R AE
BRI, BERE, 2019, 40(14): 236-242.

HUANG YQ, YANG FM, QIN XM, et al. Analysis of chemical

composition and characteristic odor components of Hong Kong oysters in

[85]

[87]

[88]

[89]

[90]

[91]

different culture areas [J]. J Food Sci, 2019, 40(14): 236-242.

XK. HPLC-MS HAR X DIZEFRIE M IN 5 70 T [D]. K%: JGET
Ak, 2017.

LIU B. Detection and analysis of acidic polysaccharides in shellfish by
HPLC-MS [D]. Dalian: Dalian Polytechnic University, 2017.

BHSF, BT, MK, %5, HPLC-ICP-MS BHH AR A 0l &
SPIEHLEES T B, CN201811365007.8[P]. 2023-12-01.
ZHAO YF, ZHAI YX, SHANG DR, et al. Determination of inorganic lead
ions in marine shellfish by HPLC-ICP-MS: China, CN201811365007.8 [P].
2023-12-01.

FANG CD, CHEN HS, YAN HB, et al. Investigation of the changes in the
lipid profiles in hairtail (7richiurus haumela) muscle during frozen storage
using chemical and LC/MS-based lipidomics analysis [J]. Food Chem,
2022, 390: 133-140.

CHEN SQ, ZHANG CH, XIONG YF,

metabolomics

et al. A GC-MS-based

investigation on scallop (Chlamys farreri) during
semi-anhydrous living-preservation [J]. Innovative Food Sci. Emerging
Technol, 2015, 31: 185-195.

BEREAN. KPP R EE DR 1 i o i ST 1 B ML A B 5 [ D).
PR Iegell K2, 2022.

BI SJ. Study on quality change and mechanism of pacific Oyster during
fresh-keeping process [D]. Baoding: Agricultural University of Hebei,
2022.

M, EBE, Wi, S SEEURIE DRI R R
FREUEE TN [C/ 2015 P EK 2 2 AR SE 2B R B4 2015.
FU RZ, WANG XC, SHEN J, et al. Establishment of electronic nose odor
fingerprint of Live shrimp scallops in the process of alive circulation [C]//
2015 Chinese Fisheries Society Academic Annual Meeting Abstract
collection. 2015.

NI, BESEsE, BB, 4 R R HPLC $580EIEET]. b
AR (FARFEERR), 2010, 30(6): 676681,

SUN M, JIA LL, MA Y, et al. HPLC fingerprinting of abalone from
different origin [J]. J Hebei Univ (Nat Sci Ed), 2010, 30(6): 676-681.
WRAsh, sRBEA, BIRME, A RV PR I A P -
BRI HT[T]. s0dr ik, 2019, 47(12): 1893-1900.

CHEN LP, ZHANG XM, HU LP, et al. Mass spectrometry-peptitomic
analysis of pacific oyster during live circulation [J]. Chin J Anal Chem,
2019, 47(12): 1893-1900.

(FTAE% 5 $huesr KRR E)

fEZ T

KR, MLHARE, TERRAE
RIKFE SN T 5 %5
E-mail: zhudanni0210@163.com

HEL, Et, N, TEMRAFEA
K= G AR TE R B K BUEAE
E-mail: xutanyel199@126.com



