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Fig. 1 Illustration of relaying(a) and tied-up(b) for

live P. yessoensis
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Tab.1 Details of treatment and sampling coding

B E 7% simulated relaying

AU TIE  emersed storage

AbFEZH i
treatments code 1d 2d 3d 4d 5d 6d
JERL raw 1
&L control C C, C, G, C, Cs Ce
PIIREI R4S tied-up pre-relaying T T, T, T T, T Tb
B FEJG R4 tied-up post-relaying T T T, T T T T

(AMI, adductor muscle indices). 44 iF 2% 1445 %X
(gonad indices) FIFMERESFHE%L (MI, mantle indi-
ces), =% Wong!"” Ik AT %L, THE A0
A 2)~(4) s

HNE(%) =

(R e R 4 B/ DL )  100% (D)
AMI (%) =

(AR /R R T x 100% )
Gl (%) =

(LTI /R AR ) x 100% O
MI (%) =

(UM /B AR IR ) x 100% (D

& o B 2.0 g B3 DUBESCIL, JinA 20
mmol/L YL Z R4 10 mL, VK F BB FEHG#E
i E 25 min, SRJ5 KRG % pH 11U & A1 7¢I pH.
B 3 A FAT .

AR 2 CH . B 1.0 g B3 DUREZCL,
A 10 mL 5% PCA %W, VKR &5 T #5510 min,
FH 2 mol/L KOH i pH % 2~3.5, E % £ 20 mL,
F 3 000xg 5 1F FE L 5 min, B RS, I
0.45 pum JE B €, B4 mL IEW M A 1 mL 0.1
mol/L W2 2% M5 5 3BT o R FH R OB AR £ 1%
B T T, @S A KRES 1R F] (Sino-
Chrom ODS-BP, 5pum, 4.6 mmx250 mm); il#s:
T B H RGN #S (DAD); K% K . 254 nm;
AL : 35°C; WishAHpiH : 0.7 mL/min; #FFEfE .
0.02 mL, #ishAl A: 0.05 mol/L K,HPO,-KH,PO,
ZPW (pH 6.5), WishtH B: Wt A : HE%
W= (8 : 2, R,

WA 2R . R SRR (g ik i T 40 AT
SR HARREE,; RBEs . A SR &
(DAD); KK : 205 nm; W 35°C; Wsh
AHYEH : 1.0 mL/min; #FFE5: 0.02 mL, Jizhtl:
NaH,PO,-NaHPO, ZZ 11 (pH 3.0).

AEC {H /2 Ik S B3l 52 2R 5% 30 A BE 1 48

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

b, AT RO D s AR, THRAR
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FE VRN IR R G I R
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height), SiE5E = 4k 14 S0 155 1 2k 22 [ B9 B A
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retraction ratio) [T 75k WL (5).
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(4EAFEFEMR /F¥58E) x 100% )
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Tab.2 Sensory descriptive terms of live P. yessoensis
Z ) — ZH) - Z ) - ZH) . ZL)
il = ;
SR o reference Uk reference ok reference ity reference [k reference
exterior odor taste texture aftertaste
substance substance substance substance substance
Bt HEH O-fif ik RIS R T-fif ik 7R Tx-£T4EI% B AR IR
colour cooked protein | | O-umami  steamed crab T-umami steamed crab Tx-fiber sense  crab leg meat At-umami  steamed crab
Bk ZEUF G ZRUF G Tx-Z 1% FRUR ZR UG
boiled taro steamed shrimp steamed shrimp || Tx-juiciness  boiled prawns steamed shrimp
AR O-fiff ik HEK T-Al0R B A HA S At-FfR B A
raw chestnut O-sweet boiled corn T-sweet  crab leg meat Japanese tofu At-sweet  crab leg meat
e Hk s i Tx-TEEE LRI A FRIT G
gloss boiled taro seaweed steamed shrimp || Tx-hardness razor clam meat steamed shrimp
93 O-flnk 7RI T-BRW% XK HHEA At-FRIR XK
soy milk O-fishy  steamed crab T-sour  marinated tofu conch meat At-sour  marinated tofu
2kA ZEUF Rk T-i 0k iy Tx-#It AT At-3 IR 3
pearl white steamed shrimp | | T-bitter crab ovary Tx-toughness  octopus flakes At-bitter crab ovary
O-JJE Rk IR :9)19:°2 SR ] 9192
O-fishy conch meat cucumber peel cattle ligament cucumber peel
/MR T-Jak EXV Tx-5 Pk SR A At-JF R )y
whitebait T-salty  octopus flakes Tx-elastic crab leg meat At-salty  octopus flakes
MR LU /N
whitebait clams whitebait
it 4 NS ¢
sea hare At-metallic ~ crab ovary

B2 #458ENR (a) REDZENE (b)

Fig.2 Mantle retracted P. yessoensis (a) and

measurement of mantle retraction ratio (b)

Y5 K FH Prism 1 SPSS #1740 FE, FHHPA R E D
Mt AT 5 220007, W& MEAKSEEh 0.05,

2 R

SEAR RN ER A ERE

S 56 T 3 (AR MR 3 B8 DL AME RS Ge K xaE
B x5 JEE=103 mm=109 mmx23 mm), & H KR &
h 105 g5 A ERA T E 4 LK YR R DL 5% 55.8%,
AR L 38.2%, HIFENL 10.1%, & ATEHBA7 R i
PSRN 27.6%; MERIRALIH, 23.5% MHFENL,
A A RRFNINE R 53501 R 14.8% Fil 28.6% .

2.2 REITERRF DUEIE SRR

ATP £ Bib & % AEC B FHRMN (1~
2 d) A HRAE S EATP & B mE P R R, ok
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2.1

Wiz W], 4541 ATP 5 &= il AEC (H 2 BT
B, BB 45 R ET ATP &840 0 3.67. 5.04
F14.23 pmol/g (& 3). (HARERERYIE, AN
P T IR AN, HL A R T 4
B ATP & i, T 41 ATP & & F M R 2 18,
HWwRE TH, & NXEH C. 341 ADP FI
AMP &R MR B g, R oK
BRI N, AR S AR v O TE SRR ATP & f i AH
XfFasE, ADP Al AMP I Bl—E R R, 3AEN
iz 1dJ5 ADP Fll AMP & ¥4 B & &, [AFE
AL ) o 4 R 9 ) SE SR R, B T 41 A9 ATP
Wi, I C AR Rt . AEC {H RS R i
S U128 i 0 A FIRES, RIARR A S e T SR A
TR, JOKIIsZsdmt, SRl ¢, T f1 T 41
) AEC {H 05 I 47.66% . 56.07% F1 51.15%,
XFREZL C AL F I A A R nT R A, PiAb PR
YA F A K B8 ] BHR A

R B A BB AP ArP B AR AL R AR A
T AR 45 1 HE 3R A5 0 R A o 1] 4 g 22 501
W] (1~2 d) P AL 3L 5 0] IR 2 Arp & 04
FETCZE0 . TeKIE BT (3~6 d)3 AP Arp
TEHRETREE, KXt C H 7.00 umol/g
e FREF] 5.15 pmol/g, T° 201 9.37 umol/g T F#
#] 6.27 umol/g, T*H7EN 1255 1| K FRERIZL,
9.34 umol/g T &%) 4.68 umol/g, J&WIAE LA BH &
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Fig.3 Effects of tied-up relaying on stress-reduction indicated by ATP-related compounds of

adductor muscle and AEC of live P. yessoensis
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LGN

gi b, XS m AR iR bR T R . O
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Fig. 4 Effects of tied-up relaying on stress-reducing

indicated by ArP of adductor muscle of live P. yessoensis
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b2 3 4506 SEINIE, 4% 4ROk T2 B A, TR
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Fig. 5 Effects of tied-up relaying on stress-reducing
indicated by pH and glycogen of adductor muscle of

live P. yessoensis
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() a TWk-BF, bAVR-BE, cEUR-EL, dBIH-Z I e SFVR-BE, FAEUR-FL KA, h BTH-E, DSEVR-RG JAR-RL kOBUB-ST4E, LB,

mIEEE, niER-BR, o JEWR-IR, pUERR-TT, qJEWR-, rmiHb-fil,

Fig. 6 Sensory evaluation

sAAR-IER, CAK-IE. (b) B ERSE I ER T N

of live dry-storaged P. yessoensis

(a) a. odor-fresh, b. taste-fresh, c. taste-sweet, d. texture-juicy, e. aftertaste-fresh, f. aftertaste-sweet, g. odor-sweet, h. texture-bounce, i. aftertaste-salty, j.

taste-salty, k. texture-fiber, 1. colour, m. luster, n. taste-sour, o. aftertaste-bitterness, p. taste-bitterness, q. aftertaste-bitterness, r. texture-hard, s. odor-

fishy, t. odor-fishy smell. (b) the meanings of the codes are consistent with Tab.1
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Fig. 7 Effects of tied-up relaying on stress-reduction indicated by mantle retraction of live dry-storaged P. yessoensis
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Fig. 8 Effects of tied-up relaying on stress-reduction
indicated by mantle retraction ratio of
live dry-storaged P. yessoensis
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%m 203 ity w5 IR S 18] Bt DL 249 400 T 588 355 3 BRIR
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SR N R, T o A 2 e DL A0S S B
ToKIis 255 2 Kk, XfIRZE C. TV M T* 4%
A AR AR 500 510 9.9 F1 6.2 s. 45 3~4 KA
% 3 558 1) B DL RS R 2, TR AR AR i DL
ASPRIRIRZS B[R] AR 45 500 15 3 52 0 AN ]
T HIGK Iz S & T T 45 XHARZH C Wi iz
W) BN ] 12,5 55 FOUOR T 41, R 3 e 1)
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SERIHEINE] 15.2 55 T 4L B B ) e e, P24
Tz 18.6 s,

[F) Fsf 245 5 4 10 %5 S35 o7 B[] 47 4
KM ZAHZBIRIEMG, HXRECH 0.662, ik
T 13, £4), TRTHEIEME, FihF
K, WG RS 2%, s b i ) A, H
W E MM 0.003<0.01 .

3 Wi

3.1 REFTENSR FE DUE K IE IS

ATP K ffI B R 2 R i, R IR D
BEMRE R . FETCASME T ATP H =R IR
W, MR RAL TR IR T, e DL i
FERERCR AL AR Ak AR R Y, K
HILIE ATP 19 & S R 2 PP 0 280 D1 285 i
B FE ) — AR R AR, T U A S
AAPRE M EEIEPR . BEE ATP IHFE, ADP
FAMP HHI—ERER, #5774 IMP—HxR—HXx,
DURTTHE2 i ADR™, AEC 32 i FH 114 i
DL T S A BRPEAY, Hiltz Z50F 58 20,
J3 DUILIA i ABC 8 7] A3 R0 e 24 B 7 32 Jilp 61 58
JEAE BPIRZSDY, ¥ AEC (543 3 DI BB R A
[ B 30 D02 3% A5 B0, 0.8~0.9 AR IR K
LT, 0.5~0.7 AFRAL T8 A KA AT R &2 B 5
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R 3 TRARERTINERE M 2 A E) B9 F2 0
Tab. 3 Effects of tied-up relaying on mantle response

time of live P. yessoensis

gérﬂofgs 1d 2d 3d 4d 5d 6d
C — 0 1.9 1.5 5.1 7.9 12.5
T — 0.6 1.3 1.3 9.9 13.1 15.2
T — 0 1.9 1.7 6.2 18.2 18.6
e R R RO
Notes: “—” means healthy live scallop

®4 FERELEESEANABX S
Tab. 4 Correlation analysis of the mantle retraction and

mantle response of live P. yessoensis

il AN TR (]

mantle mantle
retraction response
ratio time
U Pearson H <M 1 0.662"
mantle retraction ratio Pearson correlation
B o) 0.003
significance
(bilateral)
N 18 18
M I )3 I (6] Pearson H <M 0.662" 1
mantle response time  Pearson correlation
B o) 0.003
significance
(bilateral)
N 18 18

e o fURAL0.01 ACH G ERH AT, N.FEA%
Notes: "**" means significantly correlated at 0.01 level (two-sided), N.
total sample number

KA, 0.5 UF AR EG . AR Tighh
AU 3 DL Ah T8 75 B B SR O K IV E B B, T
AR ZH Y ATP 7 fE il AEC {E 1955 T-XF B4l , 7]
UL SR A v A RO e iz )y, s T A RE
AR, WIS A, BRI TR A
WA, Jhan PR R A TR A
MRS Z R ArP fEl ATP RGIARYI 5, fE
i TR S A S T O A D T 1 A R
FET I, 11k ArP &AL S ATP i
A3, Takeda 25 {RiH ArP 7EH5 & IR I
BERVERTT , mT LUK i REmE IR £R 5% B2 45 ADP T
A ATP, DUES ArP 2 5] T ATP<Z% mith " 1E
B AN AE T RE 1], ArP REAS LN FE ATP 1
FEo [AIREM Arg 3805, AALERVE AT A &5 i 1A
FENZ 5, REMEI/ TG IRRE = IHAE, JOKIIZ AT
HALP A T5 ZEHFE ArP ORAN 7T ATP, it 8 3 [a] Jiy
PR, R R TR AR
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BHESh Y, pH E T B2 B TR WA A=
FLIR . JTEMESH Y, LA pH{E FFER REE
T OpDHs A W1 opines fFrg ™", [F A HE 5%
FATR Bz HoAth JC A ™ Wy 2[Rl 4 Y, 50 [A)
MR B oV S HERR , BT LA EUILA pHE 2
TR DML fop 3 B A A
PR RS LI WS P, PR T A ][RR
TR
3.2 REXERREIVERRE mRNEN

B VTR VT K i b B B BB TR 2
— 2B 5 ) R R AR i R T 4 ) T
T i AU it B S AN K, Teok Vs 55 1 RAESERR
SR, T AR B RRILE, s
S0 T IR I 2 DL 2R VLA BRI i S i IH AR
AU RE Y BT, BRI 7 AR R B EAIR 2 DU &
BLEBRY R Z —, IR A KT AT Rz i D1 2R FE B aa
SAE T Y Fp LA A A7 0 X RS2 il ae R R 1 g
J1, 856 HEARAE AR AT S bt R Al g s R Y SRR
W, T HERESM T2, FEE
B () S, o 8 ) 4 ) 522 B A B 190 B R 5
(YA, 3 AR S8« 40 00 238 TR0 e 1o s ] —
7 TR O 00 Py 3 8 4 ) it R B B D13 g s )
FETT RIS Sl b g — 20 A Ak T I R T R DL TR
TIVEN T

Zr b, 3T SRR R DUBE TS BT R
B s (DA S5 WK 4l 37 ot R 5 Bt LY 0 24k h
TAEY . ok (0s). RIR (<3 s). iRk (3~9 s).
— & (9~15 5). &5 (15~20's). FR55 (20~30s).
55 GELEHEH 30 s WG ); QAR sREE5 14
X% 12 B, T A R R ORI s ]
BT T 4; QLG IREMALiglr, 20404
YR R AR A A A T4 b DG 07, HREE
LR A, 1 Sy 2 i A ST b AR I e Y T
Aoy S LAY T R B B DT 7 AR B PN ik
H B S I FH T 08 o R S B WU SRS, s
DAl e KA b ik

4 g5

AR T RO R LR AT, T T 0%
IR R B AU 5 b DL 32 B SR AfT A e ik, I HA
B R A B AS B 0 T 2K R S 1 B DL A il
SRR N T A 3, B T AR
P A B AT de bn e B, il LA TR 2]

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

414 AIE, 5. BT AT 0 VAR TR K SR R SR DL S B R PR AR R 613

AR A AL TARREFE “PRHR IR, R dh iz
A B AREE BTG T PR EFRCR 2 KRR & J5 e
R BOPEH, 05T b ol o 5T SR B A RN A
A, HUARAT LB A T AR R SR
Higp o WESE Ry R TR R AT DRI R A 2
Tk v i 1 ity S S BRERAE XA 275 1 3L

(EARE A, X TR IR, T
SRA I R 2 2 RN I RD AN RS
T ETE AT EE , S 2R DR D,
XE T R R AN AT 1A, o] 5145 SR IO S fip
SEWRS AR, 345 PP 0 A ] 4 A SEE A T
PO, (EAFR AR

(fE# F A AL L IR g A i fl o )
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Effects of tied-up relaying stress reduction on storage stability of
live dived Patinopecten yessoensis

LI Yaxuan, LIU Junrong’, ZHOU Jin, ZHAO Qian, TIAN Yuanyong, XU Tanye
(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract: In order to minimize physiological stress, thus improving live P. yessoensis condition and survival rate,
commercial hand-dived P. yessoensis, were tied-up during land base relaying, and the effects of stress reduction on
storage stability were investigated. One-week supply chain from harvest to market for live scallops was designed
including 2-day on-land revitalization (i.e., relaying)and subsequent 4-day chilled dry-storage. Live P. yessoensis
were tied-up individually to enforced shell-valve closure pre-relaying as treatment T° and post-relaying as treat-
ment T°, changes of live P. yessoensis fitness were investigated compared to the treatment-free control group
named C. ATP related substances, nucleotide energy charge AEC, arginine phosphate ArP, pH and glycogen were
selected as fitness indicators. Sensory assessment and visual vitality indicated by mantle retraction and mantle
response were conducted as well.Results showed that both T® and T* had a significant effect on sustaining P. yes-
soensis fitness in subsequent steps in the supply chain. (D The levels of ATP, ArP, glycogen and other biochem-
ical indicators were in this order: T>>T*>C. On the 6™ day, both T® and T* presented better fitness than the control
C. @ Tying-up held a delayed advanced effect on sustaining fitness in the subsequent dry storage. Results showed
that, the order of positive effects was T°>T*>C, and a positive correlation between mantle retraction and response
time was observed. (3 Sensory analysis results also revealed the advantages of delayed effect induced by tying-up
in advance. At the relaying stage, tying-up made no difference in flavor profiles between the groups. Sensory qual-
ity of all P. yessoensis tended to decline based on the sensory evaluation. However, it was observed that T® had
always shown obvious advantages in umami and sweetness than others. In summary, the tied-up closure treatment
can effectively suppress the physiological stress accompanied by reduced energy consumption. Thereby, high qual-
ity live P. yessoensis can be supplied to the market. Based on the experimental results of this study, several poten-

tial improvements to current post-harvest handling and transportation of P. yessoensis are suggested.

Key words: Patinopecten yessoensi; live product; relaying; stress reduction; storage stability; delayed effects
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