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F, FREZE g g KA I 25 A A 0 3 o R DR
AR M o R ML, AR A X FE = G AT
(Ruditapes philippinarum))WF 58 h & B T 5 B
DUAEARL A i 0T o 145 09, SR Ao R B 8 /K A 3 Yy
UM a 2 3 B AT R 2R R, A T
75 T B (3 NPl LR fh AR A S RV it JoT 22 R
S MR AR S0 A DA 22 AF 2 06 25 4 S M R i R
PR D MCRAR T 46 R e T, fEAE
— e, TR B AR AR LR Z H
PAER 228, By i 1T 5 i 32 2R e &,
DO RN RE L AN e T NS o= K= T = W S s N TR
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1.1 FELESHEHERE

JR S B FH AR B R DL 3R 6% g T
S DX, Ry TR R A RRS I R A JRURE R
T H I A20184F 12 17H, A EdiEin 4y
16 h, 558 i 995 14 B DB T20 cmx40 cmx60 cm
1) B 389 &6 v I FE SR IR . 230 G RS20 kge
., BILE RS (142.82412.90)g, £ H(11.08+0.42)
cm, & N (10.62+0.32) cm, 9 K (2.33+0.14) cm,
FoAl JFORLIEAE B A B & 1,

% WWBIEREG, HeTLT
B K7 R FE A 5 A BR TR AR oL
KGR RGP AT SR % vp 15 h(El 1), B it &

®1 EFRTEBRENNERESR

Tab.1 Approximate information of raw live P. yessoensis

B pREL JRE T 23 /%
soft tissues mass percent

HSMENR  mantle 24.24
PHR*  gonad 9.19
FEGUUL  striated muscle 36.74
“FIIWL smooth muscle 2.53
6 gill 9.65
AWEHR]  visceral mass 8.67
HAl other 8.98
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T K IR RN 7.4 mg/LZE A, IRE N8 °ChL A .
T KT B A B DUSF Al (52 1) B ) F I EE (42 emx
63 cmx10 cm)fii & T 1 K WP {8 6E , R A 40 ) L
2,

1 FEFANRBEIENEREAREE
Fig. 1 Illustration of relaying treatment for

live P. yessoensis
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[vi) B i ¥4 20 B PR VR R it . ELARHRAE . KR
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i N T A S UK AS B I A S 80 AR
BN 20 7%, WRE M 2.8 °CTF 2 16.5 °C, i 4k
FrE93%E 45 .

oK K2 L R AL B TE DURRIR
B TR D KGR R K, B G L 2R
o FLARS A KR AR W2,

o RERAE  REEFENE2, Bk
U RIS SRS R DU TFAT, ST R, A
IR LY, BRI B 0 P e LAY R S L AT 2
JE AR R R, T 40 °C R IV A7 S5 22 T
1.2 EEMNHES5RAT

T AL B 800 s HK HL, 3% E WAR-
ING/A 7l 5 Agilent 12607 %0 AH (4% 4%, €
Agilenty ] ; OSD-BP C,¢ (%1% 4 (4.6 mm»250 mm,
5um), RIERFIFEL A HG-20084 Fidl, HA
HSIANGTAIA w] 5 o # &0 8L, 7% [ HERMLE
Labortechnik GmbHZ\ H] 5 UV-1800PC%E 4h 43t
b, bRk kAR AT IR ] AE I
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Tab.2 Information of treatments and sampling specification of live P. yessoensis

BERR AbIRZH i PRESES
progress treatments code sampling specification
KAl capture JREE raw Raw 37 HEITE, HOALL0 = 5 BRI ZRAE

YIUE A Initial

I JERLTHE KGR R G0 P 015 b5 Rk

S quality determination period (QDP) TFH&12h 12 hemersed E12  FE&12hjaRE
F#24h 24 h emersed E24  T#24 h/5Rht
T#48h 48 h emersed E48  T-#:48 h/E Kbt

Ja S #iHH  post quality determination period (P-QDP) E12E7K E12 re-immersed E12"  F&FI2hEEK, TEKE6. 12, 24 R
E2457K  EI12 re-immersed E24 TH24hEEK, THEAKJE6. 12, 24 KA

XtHE  control

B4 control

C S TAEIRI2. 184 24, 30. 36. 48 hRk:

¥ T#548 hETE484L i N AXFET:, BRI S A F T K

Notes: the scallops of 48 h emersed (E48) all died and not re-immersed anymore
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2 ZHEARNFEFRENEELEEILR
Fig. 2 Record of atmosphere temperature and
humidity in chilled storage emersed during

quality determination period

5% 33K 7 7 S A ) B AL i (SODYAG: I 1K
FE-WST, AR AL2=FH (B A RA R Tris,
FACBA Y Ry o Hral), I EE TR AL 2 R A
FRZ ] .
1.3 B

BUBREH NI
L it e AT

73 I 5E A5 ARAR A

FHLREH D (%) =
S Q QD =
AR R = « 100% (1)

FTA AR 4 B

KEFE 435000 HF R UL T Y
PRI

REER (%) =
ke R DU L — /R DU B 100% @

e s LA o
AEAZ B IRANER, A
26 e P 7e SO, A E B DUAF I, A JC RO
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WA ESET

MBERBOR 2.0 gE8UILAIH, InAS
1% PR FH ) 0.1 mol/L NaCl#1 20 mmol/L Tris-HCIZE
A W (pH=7.5). 110 000 r/min | ¥ i 37k, %F
W30 s, [H] B30 sf& & L 10 min(10 000xg,
4°C), HU L5 W BD o LG HR O, BT A BRAE Y
TEARUR T AT o RHLBE AR 2 12 O IRkt ik A 7
M7 o

ATPZE 3 X Bh4h o4 ) & %% HuZ5 "y
Jrids, W g7 A, A 5% PCA 10 mL,
FHBES FE 45 6%, VK% 15 min/5 2 mol/L KOHH
pHZE2.0~3.5, E&ZE20mL, j30.45 umJEM, H
4 mLIEW , HA 0.1 mol/L# iR £k 2% vh Wi (pH 7.5)
1 mL,

& 3% 5 Hr K RO AR s, sk
A1 AN 0.05 mol/L K,HPO,-KH,PO,Z% i & (pH 6.5);
TLSIAHB AT SIAHA © HIEEAES « 2); FER: 35°C;
R 25« A PR B G I R (DAD) s A i 4
254 nm; WEAIFE . 0.7 mL/min; FEFEHE . 20
ulo BB EE BRI . 0~14 min, W ZhAHA 100%:;
14~20 min, i ZMAHB 0~15%; 20~30 min, JishtH
B 15%~25%; 31~34 min, i 314HB 100%; 35~40
min, i 3 A B 25%; 40~45 min, i 37 A A
100%.

AECHE #9 #t S AEC{H HIVRZ H 2 BE fif
(adenylic energetic charge),
2ATP +ADP
AEC (%)= ki x100% (3)

2 (ATP +ADP +AMP)
B2 gk A4 mL 30% KOH,
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WK 78 I 20 minfF ¥ H B E P, 020 mLIG K
LW, B3 000xg, 15 min), & FIEWE A
10 mLZE 87K . 1 MU ATKCL. 15 mLJG K &4 B,
PP DLTE IR, FRKES 0 (3 000xg, 15 min),
B DU E A ZE 100 mL, HL0.5 mLiN A 4.5 mL7& 1
IKFRRE o HR60 pL AR BRI A 240 pL i 23, 100 °C
SRS B 10 min, HGHE A H 5 #H 10 min, 200
uL S T 96fL PR, 7E620 nm T I & WO
B, R

R ERNRE FREO.1 g B 5 T 50 mL
80% 20 mmol/Lfll & TR 8N, MBI 7t s f +1 5
P25 min, % pH,

pH ki as MY ik, B2 gfE i m
A 10 mL 20 mmol/Lill Z, R #h , 3% 3 #2 78 /o 1
P )5 #4825 min, I EpH,
SODJE

KR A= B (i) B2 B ) SODK
W) & -WSTHEAT I AE -

1.4 ¥ESH

SCEG A5 IR DS B E AR E 22 KR, SEER R
P R FH SPSSEAF e AT AL B, FH BA IR & 3 By 1k 3
1T Z0Hr, BEHKFEM0.05,

=3

2 4R

21 FEREAYRLIEERE N

K W 1 35 A JREAE 528 e R P Dy 2 e,
R REAUR A B K AT, B AL TR ECR AS B3 A
DUHEAT B oK S Ab B, 25 sh R I3, 4%
WG N A A HEW)E, BEHM g,
ATP Bk & 2 ORI 193565, I 97 IR A1
1.481] 7} 51 5.13 pmol/g, [FIHF, AECIH i 42.64%
KA 22 94.15%; 1415 LA SODIE 7 /1 623.31°F %
%308.26 U/mg, MHHJE & 5t MpHRE , 22 vh oy
JEZESAUE ., SRR Y, g2 apad B2 b g DL
WA, RIECRe e, RS b
PRARE U A 0K 5 DTG ARG Ty, A 4 0
SR BB K R RS

ABEFE R, XL U R R AT 4 R T RN
PG AL o 0 REZH (9 5 e 1 I R 4P s, Mg
A, R ARG R R 100%, KR A -2.8%~
2.1%. B3 DLAOHEIR & & . pH. ATP# & MIAECTH
B P S H SR TRE, 2l 4EREAE 17.32
mg/g. 7.20. 5.14 pmol/gfl94.10%7% 47 . SODif
PEARAL R RE R B, B & 1% K VR S 4, B L
BE BB TRE, SODIEMEMERF623.31 Umg,

TEFERRE RS FEPYR

Tab.3 Recovery effects of relaying on live P. yessoensis

SLPE] AR /g ATP& &/(umol/g) AECTH/% BE R B/ (mg/g) SOD-Mst/(U/mg)
treatments body weight ATP content AEC value pH glycogen content SOD activity of Mst
R raw 139.31£12.91 1.48+0.13 42.64+1.14 7.04£0.01 18.42+1.95 623.31+26.61
2% initial 148.35+21.55 5.13+0.23 94.15£0.31 7.16+0.01 18.95+2.31 308.26+14.58
F 4 REXEELRE R NIRRT
Tab. 4 Storage stability of the immersed control of live P. yessoensis
P XtHE4L  control
indices 12h 18h 24h 30h 36h 48h
TEIEZ/%  survival rate 100 100 100 100 100 100
REZ/% mass loss rate 0.91+1.55* 0.98+2.13°  —1.64+2.04° 2.12+1.54°  —1.18+3.53*  —2.82+3.79°
HEJR & #/(mg/g)  glycogen content 18.68+0.86" 15.29£0.62° 17.68£1.22°  17.3240.37"  17.29£0.41°  17.66+0.89"
pH 7.20£0.01° 7.16£0.005°  7.18+0.02 7.23+0.02° 7.24£0.01° 7.20+£0.03"
ATP H/(umol/g)  ATP content 5.08+0.26" 5.18+0.16" 4.93+0.18" 5.0+0.11° 5.58+0.08" 5.06+0.12°
AEC{H/% AEC value 94.11+0.54"  93.82+0.15° 92.63+0.44°  94.53+0.46"  94.84+0.43"  94.77+0.32°

SOD-Mstifif£/(U/mg) SOD activity of Mst ~ 361.62+82.29°

336.47+41.31°

176.52+41.94"  316.86+81.53" 258.35+21.82"  189.32+49.63"

W A AT R R R A 35 1 2 7:(P<0.05)

Notes: the means with different letters in the same line are significantly different at the 0.05 probability level
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R 2 2% w5 iY308.26 U/mg, DA M 148 h)5 1Y
189.32 U/mg, &SR A RIA 53k g, (H S AARAT,
WhFREIRA . SARRPI R, IR,
UG A W s, E24hE B TR, W
U AR JEORE B DL 28 b B ) SE K E 40 hAE A
22 ST ELNEXFBEIUE R

REERGEE W5 2% b e B 15 S LA
B K S R G R A5, 2l S B A T X B
DUEATASTR) B i 300 Ak 8, 5% B DL 3% 9 A7
o KRB FAENG RLE R E3PT/R o X R4 b
DU 23 H A SR A A A R Bk o HL TS i DL
FET- . S AKGTEERMLIL, BKERNT &S
BCRE VUK EE, (R R F R, T ER 12 hil
K56%, B JE Kk BRI ZE18%. 24 hil
DLAE 16 R AFAE99% LA |, Z48 hi I 1% R
FO0o L5 L, FERLRFZMT, BREA6 °OFf
1 T 5 Ak B N 2 o S W DLBE TS, Mt
WeWr e RE 2T, ABRE ISR/ RMES
I 7 35 A Bt DLy SR AN S

== KHEHR  masslossrate = {7i5%  survival rate

25 ¢ 1 100
20 f 1 80
L ©
SE 15} 160 =F
] @2 AR
52 10 fa0 i3
®E Sy 120 &5
17]
0 0
=51t 4 =20
I E12 E24 E48 (48
JOBLIES)
treatments

3 SHHANRBINAERMEER
B A R B R R R % 5 (P<0.05), T
Fig. 3 Mass loss and survival rate of P. yessoensis in
chilled storage emersed during quality
determination period

The means with different letters are significantly different at the 0.05

probability level, the same below
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Jid DUATP# it i 35 N B %2.0.85 pmol/gZe 47, [ B
AEC(H . % TR 2 34% 447, BLit i B BT .
Xif BE A fad D15 Ak e e AT W 3 25 5

OAMP OADP BATP ®mAEC

AEC value

ATP J H KA/ (umol/g)
contents of ATP and 1ts related

conpounds
S = N Wk W O O
i
(el
AECHH/%

I El2 E24 E48 (48
AbFRAL

treatments

4 ZHHARNHWATPR H X B FMAECHE
Fig. 4 ATP and its related contents and AEC value of
P. yessoensis in chilled storage emersed during

quality determination period

R AeZApH ST DA SE LR
i SpHI A AL I B ST, G 3 108 ] 1) T 2 Ak
B DL pHAE B B T R, R
7.16, £ T #48 hJ56.83, 5 X%F IR 4H pH 7.204
(R B 2 R AR R N R T A =0 SIER N
Ao THERY DUl >k i i S0 05 B0T0 A i
PR RLER A Al LR pHFE AR B DLAE 5

25 = WER & & glycogen -pHA' 73
BE 20| gl 72
%" = 41 7.1
=315 170
pull> e
<r]:[ %1) 10 + b 6.9
@éé{‘ 5 1 6.8
e 167

0 6.6

1 E12 E24 [E48 (48
AbPRZH
treatments

5 SHTHARR R AL AHER & EFpH
ANEKE FRRRANAE B3 27T P<0.05), REMNSFE
FKordliE g 5 EMNZERP<0.05), FH

Fig. 5 Glycogen content and pH of

P. yessoensis in chilled storage emersed during

quality determination period

The means with different capital letters are significantly different in the
groups at the 0.05 probability level, the means with different letters are
significantly different in the groups at the 0.05 probability level, the

same below
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A T gR ak ft b, R Oy SR AR Sy T A I,
W T it A L ) TR R PR B SR AL R, S EUILIA
pHF [, MLk, Tfah. FLMe . BEFIMR S5 R
21 SpHFRAIR Y, ply b i — 25 4 W7 B 34 30 4
il 76 24 hz N B ML o b AN, XFHE R 4R A
(18.95 mg/g) M % B2 (17.66 mg/g) ikl JFi & &, +
22 S ()W )5 e s E R BRI A B

SOD# # B DL TCEHESI Y, AR
EUA I A T 3R o8 B AR R e R g,
SODJE Hpt A b i 55— B £ . Fsl DL P52 LA
15 R SCURD - 1 LW A LR 28 Y, Hrp DR &L
WLk 32 o AR A iy AR 5% & B, MR 3R DL B
7¢ WLSOD{ M T FAR B AERE SN, b, M D
SODIE P 1748 Ak, 5 I iy 32 Jilp 3 72 B A G, 2l Ji
HAMFER . B T B SODIEPEH &7, & il
B 72 201 88 25 14 Bt DU PAL 52 ILSODE 4 A% £k 4n
K6t o Ly #4018 Ab & f s DALY B9 SOD
WEWRERE EHES, RiERN308267 224 h
(580 U/mgZc 47, B Bt DL JF 6 b F B SE AR
48 hitt A FEIR 1 D SODAS I 45 5 4y255.24 U/mg;;
%of B £ 189.32 U/mg/) SODIH P 2% B Hish T e fa &
) AR, R A v e S 38 4 R DL 1
SODH L & . LR ZE IR E M, X712 hit) 5 ifh
B, AHTROENENE NRE, RS
W 2224 h, AHIFIAL B S50 A0 95 4 00 S22 30 B
TR, HSODWE M B AR E m , [HAR SR T LU
Rt myiGi g1 & b, TEEbRE R, M
DURA J5 A 2R B4 218 19 T 2 O X B 1% 42
TG K s i i 7 =Nis i, BT 12 hi iz i & bl
Hu, o bR DU AT AR R S G T
700 -
600 | a

500
400

-, b
300 | be ¢
200 |
100 | m
O L L L L 5

I EI2 E24 E48 C48
yhgz il

treatments

SODE M:/(U/mg)
SOD activity

6 SHHATARRE A ALAISODIE 1
Fig. 6 P. yessoensis SOD activity in adductor muscle of
different treatments in chilled storage emersed during

quality determination period
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RN R B E R M E 7R, BT T8
48 Wi it D AR50 T, PRI AS FAE KA, ik
HAHEI12E245 K5 57 7 W E12' ) E24', 5 EK
SRR ER AR L, PR A B4 A K B R AE 24 h
SOKIAR I BKE , FEEKI2hEL, WK
BAER AR K A S K T K P HL S 0 R 4R
M, F24h, ER2WRERHBEING617%IKE 2
—2.70%, E24'MIWKIE & —1.43%, IHLoh, P N
ARG R 100%. H L AT WL, 24 h 1 5 # 8%
E51 N S L N (= A W S S SR EIR /=R
H 52 7K 24 hiN 3 A4 5t B AT K 52 28 B UK e B 1Y
Ko

o B12-RHEE CE24-REE

mass loss rate of E12’ mass loss rate of E24°
_a B12-A7E . E24-1RIER
suvival rate of E12’ suvival rate of E24°
14 g--------- Fommommo) K- mmmmmmmmmm oo « 100
12 +
o 10 ¢ 4 80
SE 8¢ S5
g@o 04 v
K é 0 & %
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-4 |
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ALK A)/h
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E7 SEXEIFRBEBNHAEEMEIRENTL

Fig. 7 Recovery of mass loss and
survival rate of P. yessoensis re-immersed in

post quality determination period

ATPA R % B4 5 AECIE R A EK
J& B3 UL B ATP S R B W) FIAECTE A8 1L WL 18, E12'
7 53 UL A ATP R i MIAECIH 2 S ka2 IR A, 43
I 4 $5 75 4.9 pmol/gH1 90% 745 47, E24'4H Fi UL fY
ATPE HAEE K12 WA TE B #2840, 4ERiTE4.5
umol/g/Zi 4y, %24 hiih Pl £2.5 umol/g, AEC
EARfb Fa 4 5 ATP & b AL, B85 7K 55053 DL ATP
& 4513 pmol/g, AEC(H H94%, i 7
ATPE H4E457E5.14 pmol/g, AECTH4EF57E94.1%
it o EI2YWH M ATPE &t X AECIHE R K i # rh
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5B K ST A KA, HI¥ e TE24'4 .
A A W R e DL AEARIE R K0, 12F124 hi
52K I 5% % B0 ATP&5 it il A2 /K (] 9 928 4 52 Pk
S RAB Sy AL T B DU T AR ) HE 3R KON AN
Al ARWFFE R, B S Ak B 4 E127E
KHIKJG, ATPXAECH 2 IR ERAE, XX EH
T T EL AT B R S5 T E2441 7E 2 UK 5 ATP
WFE N, PEMEEADP. AMPHY TF, AHAY,
ABCHLE FREMES, XA LM i i i oy A

- E12°-ATP -&- E24’-ATP —o- E12’-ADP
-¢- E24’-ADP -e- E12’-AMP -0 E24’-AMP

B -+ E12-AEC -a- E24’-AEC
25 6 1 100
EE S s—
2, | 80
58
\<'U% 4 I * o\a g
SE5 “q4 60 'S
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> Tl
SEE, | fo 25
iﬂi\ IS
gz 0 L
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/KA /h
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&8 E/XKEINERENFFINATPE H XEXHF1
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Fig. 8 Recovery of ATP and its related contents and
AEC value of P. yessoensis re-immersed in

post quality determination period
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Delayed influence of quality-determination-period emersion on the recovery of
live scallop (Patinopecten yessoensis) re-immersed

ZHOU Yanlin, LIU Junrong®, TIAN Yuanyong, YAN Lixin, WANG Xuanfei, XU Tanye
(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract: To explore the delayed influence of post-harvest treatment on the quality change of live scallops, the
experiment was performed in two post-harvest stages, including a quality determination period (QDP) correspond-
ing to on-board handling and post quality determination period (P-QDP) corresponding to land-based treatment.
There were three chilled-emersing treatments of different duration during the QDP: 12 h(E12), 24 h(E24) and 48 h
(E48). In the P-QDP scallops are re-immersed into sea water for 24 h (E12'nd E24"). The quality of live scallops
was measured by mass loss rate, survival rate, pH, glycogen content, ATP and ATP-related compounds, AEC
value and SOD activity. The results show that the quality of QDP scallops declined in different degrees: E48
presented a 100% mortality and the survival rate in 24 h was 100%. Glycogen content declined sharply from 18.95
(Initial) to 14.66 mg/g (12 h). The QDP had a delayed influence on live scallop in the P-QDP: all indicators show
E12' and E24' can recover temporarily but the shelf-life of E12' is superior to E24'. The study shows that there is a
quality determination period post-harvest during which the handling has delayed influence on the recovery of live
scallop after re-immersing. The post-harvest scallops can be recovered and 12 h treatment in the QDP is helpful for
recovery. If treatment conditions are effectively chosen during the QDP, live scallops would have better recovery
after re-immersing, otherwise, if overstressed during the early post-harvest stage i.e. QDP, even if indicators are
good by the end of the period, depletion would continue in the P-QDP, affecting vitality and shelf-life of live
products.
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