XEHRS: 1000-0615(2020)11-1883-10 K7 248, 2020, 44(11): 1883—1892

sle iz 24 1T
@ @F/— J OURN;(L OFJF%HEESﬁHINA ‘
~~

DOI: 10.11964/jfc.20190911947 Sclence Prass

MRBENARAHEERAREENZETEER

kB, ETH, EFHE, ARFK
CRHEHEPE A R FRE 5 TRUEBE, T K36 116023)

WE: I HERTEARINENEENEZEYRZR, 20K @G HA). 2T HA). #10A)
Fa & (1 Fl) = 35 4T % B DL e 1 &% 8 M &) 58 AL ATP fr ATPase 2 7 3E 4T 7 447 L 3% 5
PLURILJR 4F 4 & @ (myofibrillar protein, Mf)Ca* ATPase 7& M 4 4 I #5 45, = 2% & F & AL
EARBEMN ST HEZER, WA L2 B LA BB SO A S LA B AR E
Tt ERET, AENERINELH, £HKR 5L EHLEFX 6.96%, Hib
3IAEFN 1.79%~2.95%. * E 7 A4 E N E AR %%%Aﬁ%@%i%ﬁ
ZRAAR, WREEEAR, &85 TN 75%~80%, B4 BRI, R4 0.63%~1.00%;
HRXENE, £h. E2NZTHRNEREELH N 11.14% fo 13.84%, B F & T
e A2F, MAZTAERMK, U 267%. BUAATP & EEZNEFHE T FHM,
Z# 4 A A 4.3~5.0 umol/g F 1.2~1.6 pmol/g. # LU AL 5 F 78 AL 8y ATP R X Bk 4 & & 0
ZTHEZRATUE. W, BEANS FRNE G MUNHRAE M, £ 304 35°C T Ao
# 30 min 5, Mf-Ca>ATPase JE M 34 % H B £ F b ; T 40°C fn#k T, Mf-Ca*’ATPase /&
M FF AL A%, 45°C BEEEE M T B, 50°C Ak 10 min iy, — # # Mf-Ca>’ ATPase 7&
MHEEBR. RFHEARINWNAZEERRBRER K Z, 4N 5FHE N ME-
Ca”ATPase 5 T A7, HELAM K ERZ B HTFEAN;, K. £AFEFNZREF L. #
RERA, ARMINAMFE2 AR T EEE, N ENZTRNARNE G+ EAF 2
MREEFENNKEE, FH—F M

XA ERI; WEA4EH,;, Afieh,;, ¥ £R

FESHES:S917.4; TS254.1 SCRRFRASED: A

YR 3 B3 D1 (Patinopecten yessoensis) B 1R & FEW KR N 5.0~6.8 °C, MAEK B EYEE,
BN E, BT 32 IR AR LT KRG . R 4 A 3 YT VS DX A U 77 A 2 R DL
Ly 2R b T I B S T T T o MR T DL FE D AP R VBB IR ARE R R TR B DL M R
6w R AT il SRS, N Rk 2 AR Bk s B, Hr11—12 Ao, 1—
A, X R A B A A 2 S 0 MR 5 e DL 2 AR, 3 H i, 4—s F B HEEO
mn BT A S e R OC H o R X B DL T A 6—10 H AR LI, A OCJ0RE o B 225 P 25 7
JoT B W5 S5 A2 B 5% M (A IR AR R (A 5% 438 5 B BN [RIK 7= SR, AN ) 22 A

WR 3T 3 D12V v v Ak Mk sh dp , X AR TS P EF A SR )T B DL (Nodiipecten subnodosus) L
ISR ™ WT, Bl AR A KR 5.0~20.0 °C, % WEKEEY . NIAER . B, 528, pH.

WHSEHA: 2019-09-08  fEEIHHA: 2020-02-27
BEIE . E K E A AR (2018YFD0901001);  [H 5K [ AR R £ 5 4 (31671790)
BIEMEE: X2 %, E-mail: ljunrong@dlou.edu.cn
W E K P2 2 32 /) sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

1884 Ko

% W 4%

FekR . @AERSE . EOMERERRYA
270 A KM (Hypophthalmichthys molitrix) ) Z%
TR R B, LA B B AR R R
R BRI R R —FE 0 EE O W RE
J39s HLEKEE H Y #ERE YA AR W i R
255, JRHEN 6 LA P A7 AE 2 Fh SR LK
EE, MREMAAEEN, AR ARE
RUPLEREE AAAAE, &R AN RERLRER
e, TER . FRZE2 MR E AR, X T
AR 2 LR B A AR B AR B AE S R I AUE SR
A B TUESE, Jf & B 2 B ALEK B 0y A
LBk & 1 & 4% (light meromyosin, LMM) f& 5& 4
ZSRONK, W S-2 KA E M SRR, 1
A, TEXIAN[RIZET HiAh (Ctenopharyngodon idella) JIL
R H AR E M BT h R B, Ca® ATPase i 1
HA B >H>S Y. BHArhik, =94
A X 0 v W 5 i DL ot B 01 2 UL AL 2 AR
P 52 e 3 KA TR AR

LK E A 3 M 45 e UL PR ) o B . L
BRE AL EBEA ATPase IG 1, 7F Ca"IIfF1E T
RERE e F ATP FE M JF Bealie =, Tl 3
SIENLA WA, P, e E BB
HLL Ca™-ATPase Iif P41 O Wil 25 11 A% 7€ P A9 45
FRi o A ST LA 5 R 55 DL PRS2 LEE 1 X 42
L Ca™-ATPase B 721k A2 € PEPEIN 4845, R
HAEFEE @ H), EF T H). #F (0A) L
Z= (1 H) URF R DUNLA R B g G e PR s 4k, Ol
PRI ity A 28 Bl DLt o2 28 A ML) 2 50 1k 25 5

X R 425 i A9 S0t H A BLE 28 SRR R

U bR i

1.1 #HARAE

S FH MR 5 B DL ¥ Sk R R I A A R Ay
AR AR FRFEAF R B DL, K 10.09~10.69 cm,
$51021~11.10cm, $52.33~2.71cm, A5 118.57~
14321 g (& 1-a), R 5 7 FLAS A0 f B 15 14
Al 1R L, 2 b 3 g b 5 18 s i 2
SLEYE . SRFEETEI 2 2018 4E 4 H L 7 AL 10
AF2019 41 7, BHEHFE3 R, B0 5,
PR DU . 9. A L R R AT E, B
20 BT AR IR

R WFEA JT EATHA B %, AR R
UL SRR B LK . Sef s RS 57 B JF 52
AR IE, T 150 B 5 RIS R A2 (IR
. BSEL. ANER . AR . R A
AR L) IR E (B 1-b), BF4550 B B A L 41
A3 A0 0 TGHUE T 40 °C YRR, W3R B I
ML A 2 MR LA, RIS LS -
WL 1-c), 430 T ATP )8 i i,
W 2 Fh LA 4 2300 8 5 S BV R A7 26 1 0 B A
JIT A A E T AR VKT T 5.

1.2 BB S5RT

FKIALE Agilent 1260 /& BORAH (L35
(3 [ Agilent 23 7]); TMK-1K {6 &K & 84 (H A&

(b)

1 SRR NERBAR ST
(a) HF SR8 UL (49K S8 RO, (o) WP 3 DURK PR BB AR 00 I, (o) PAIFEML2 MOTLPIETS; WL %, HL G, Lo, ACPISEAL. MUAMEE, G

EFERR, MG. g, ST. BEZUL, SM. Pl

Fig.1 Morphological characteristics of P. yessoensis

(a) width, height and length of P. yessoensis, (b) anatomy of soft part of P. yessoensis, (c) two types of adductor muscle; W. width, H. height, L. length

A. adductor muscle, M. mantle, G. gonad, MG. mid-gut gland, ST. striated muscle, SM. smooth muscle
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Fig. 2 Seasonal changes of tissue characteristics of P. yessoensis

(a) April 2018, spring; (b) July 2018, summer; (c) October 2018, autumn; (d) January 2019, winter

®1 NRENEEATERSHENSITMER

Tab.1  Seasonal changes of anatomical weight composition of P. yessoensis %
S 7l H5ENL ShER PRI A B AR
season shell adductor muscle mantle mantle cavity fluid gonad
2018-01 (winter) 51.34+0.14° 7.99+0.38° 7.66+0.35° 12.61+2.48" 2.9540.28°
2018-04 (spring) 48.59+3.94° 9.78+0.93° 7.19+0.59° 11.95+2.89° 6.94+0.87"
2018-07 (summer) 54.18+1.20° 12.95+1.16" 7.43+0.71° 9.50+1.90° 2.11+0.22°
2018-10 (autumn) 54.96+0.22° 10.68+1.50" 6.58+0.28" 14.95+1.73* 1.770.28"

W RSAE SRR EREY [ 2R RE0m=3, P<0.05); FHE

Notes: column values with the different superscripts mean significant difference (n=3, P<0.05); the same below
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#2 NERBEUAZN—RUFERETHEESR
Tab. 2 Seasonal changes of proximate compositions of adductor muscle of P. yessoensis g/100 g
= T A K5y S| §syiid il K5y
season wet/dry basis moisture protein total sugars fat ash
#(4H) spring (Apr.) \ 75.24+1.22° 16.53+0.44 2.7740.42 0.16£0.03 2.46£0.14
D 67.03+5,23 11.14£1.31° 0.63+0.11* 9.93+0.33
H(7/) summer (July) w 76.1240.44° 15.20+0.58 3.310.59 0.17+0.01 2.2240.05
D 63.64+1.38° 13.84+2.20° 0.70+0.03" 9.29+0.22°
#(10H) autumn (Oct.) w 77.64+1.13° 14.35+1.14 1.45+0.38 0.2340.08 2.44%0.09
D 64.12+2.04° 6.45+1.21° 1.00£0.29° 10.96+0.97®
4(1H) winter (Jan.) W 79.90+0.88" 14.95+0.19 0.54+0.02 0.1420.02 2.5340.17
D 74.49+2.87* 2.67+0.17° 0.70+0.05" 12.62+1.13*

I W BB, D BT
Notes: W. wet basis, D. dry basis
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SR BT MBSO, AT TR, NEFEE R
BB AMANFAETRIIE PRI TR R Z R BT
(n=9, P<0.05); 1.HZ, 2. 2%, 3. K%, 44F
Fig.3 Distributions and seasonal changes of
ATP-related compounds in striated muscle and
smooth muscle of P. yessoensis

The left column is striated muscle and the right column is smooth muscle
in each group; different letters within striated muscle or smooth muscle
indicate significant differences(n=9, P<0.05); 1. spring, 2. summer,

3. autumn, 4. winter
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AR 2 I W AR e, BRI AT  AL
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e N NN AR S E oY Shrel P R gy
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PR PR 2 3 S A0 1 R R 2

3 v
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AN TR 515 R 3 B DL A i 38 S 0 = AR A iR
BEFAK, I EHAIBEOR 5B 09 A a4
(HZ MAZ T BRI A 7= W) o i R, BRSUNLAS 7
T WLAY ATP [ fif e P A7 A2 B 2 22 5 0 B 0L

https://www.china-fishery.cn


https://www.china-fishery.cn

Eild 44 &

E

1888 Ko

hnFA []/min
heating time

TnFAE 18] /min
heating time

TnFAE 1] /min
heating time

A 18] /min
heating time

= % o =
£ £ g £
.g £ g R
£ 010203040 £ 0 1020 30 40 £ 010203040 E 0 10 20 30 40
& g -0 Py =3 & 2 E 20178
3£ -0 3 & 38 'BQ?_O':;

5] ) = .
%% -0 Eg +30°C ég %g —0.5 g +30°C
a4 0 & = *35°C o - &= 07 *35°C
g O H +40°C Y po 09 p 140°C
-1l *45°C & -1.1 e45°C
o -1.3 x50°C @, —}g x50 °C
g 7 < < < :

@ (b)

HnFA (] /min
heating time

I FAH 1) /min
heating time

I []/min
heating time

I []/min
heating time

= = = =
£ : g g
= £ £ g
£ 010203040 £ 0 10203040 g 010203040 E 0 1020 30 40
= o £ 2 * £ 9 £ 2
e if E

=
ES e *30°C ig e *30°C
% 'S -ﬂ.—-‘q ="35°C Eb—] ﬁ‘_,_‘l’_] =35°C
i ut £40°C Yz Ho £40°C
&% & +45°C @ 45 °C
~ s x50°C o e %50 °C
< < g <

(© (d)

4 MERBNELASFEI M ERERE THHRZEN
@FFE, O)EE, (KT, (d)XF: ST ML, SM.TFiEl
Fig. 4 Thermal stability at different temperatures of Mf in striated and smooth muscles of P. yessoensis

(a) spring, (b) summer, (c) autumn, (d) winter; ST. striated muscle, SM. smooth muscle
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Fig. 5 Seasonal changes of thermal stability at 45 °C of Mf in striated and smooth muscles of P. yessoensis
(a) striated muscle, (b) smooth muscle
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Seasonal variation of myofibrillar protein thermal stability of
scallop (Patinopecten yessoensis)

ZHANG Qing, TIAN Yuanyong, JIANG Minghui, LIU Junrong "
(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

Abstract: To explore the seasonal variation of commercial farmed scallop Patinopecten yessoensis, primary char-
acteristics, ATP-related compounds and ATPase of scallop in spring (April), summer (July), autumn (October) and
winter (January) were analyzed. The thermal stability changes of striated muscle and smooth muscle were ana-
lyzed by Mf-Ca’*ATPase to explore the seasonal changes of thermal stability of adductor muscle. The results
showed that P. yessoensis was the fullest in spring. The condition index of gonad was as high as 6.96%, and only
1.79%-2.95% in other seasons. There was no significant seasonal difference in protein, fat and ATP contents in
adductor muscle. The adductor muscle was rich in protein which accounted for 75%-80% of the dry basis. The fat
content was very low, only 0.63%-1.00%. It was worth noting that the total sugar content of the adductor muscle in
spring and summer was significantly higher than that in autumn and winter, 11.14% and 13.84%, respectively, and
the lowest in winter is only 2.67%. ATP content in striated muscle was higher than that in smooth muscle in all
seasons, 4.3-5.0 umol/g, and 1.2-1.6 pmol/g, respectively. There was no significant difference in ATP and related
compounds between striated muscle and smooth muscle in different seasons. In addition, striated muscle has sim-
ilar thermal stability to smooth muscle. The Mf-Ca**ATPase of striated muscle and smooth muscle did not change
significantly after 30 min heating at 30 °C and 35 °C. It decreased at 40 °C, and changed obviously at 45 °C. The
protein was almost completely inactivated within 10 min heating at 50 °C. Mf in adductor muscle had the fastest
inactivation in spring, while the inactivation rate of striated muscle was slightly higher than that of smooth muscle,
yet with little difference in winter, autumn and summer. Because of difference of thermal degeneration rates in Mf,
it was presumed that there were two types of myosins with different stability in adductor muscle of P. yessoensis,

which needs further analysis and elucidation.
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