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FRAE, PR TR 55 5 A5 B L K™ B SRR T 5
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1 mR5FE

1.1 R#HEERE. KERKERAFAS

2019 4F 9 H, TEZ I H ST @ &K,
PR A% 52K 9.1 mm. 7% 6.8 mm. 5o
5.4 mm), 2020 4 5—11 A Ay bif & A KB, F
5.7.9. 11 A RENRI, KAtz RLRE, Bk
. BEPLEC 30 AUREHAR S, BEbR RS
K. 5Ev. m, MEleimmdAS HTFHL T ES
BT o B 2 T8 A0 B AL P AR & BB D S o
R 5 JUL PR RE i 43 i) T 0 8 R TR (B (L TR )
B TR S A0 BT o WILPRRE 8 Bk 253 1 B 0 A= 5 AR
A B AL B T80 CUkA IR A7 % . B
YR EEKYER 3 AL SKEE, KRBT (YST,
Professional Plus, USA)F il AL . B K 4 %
a(Chl a) & & .

1.2 BRAWF &

DAECTR 7 o AT A D 1 22 o AR EBUIL IR AR T £ i
WEFEAS 100.0 mg, AIA 8 mL 5% =% LM, ~)%
1 min, 3 000 r/min &.02)2 W 15 min, B 1 mL |
THWT 10 mL 208, A 4 mL 95%Z s, & T
37~40 C /K¥# 3 ho 3 000 t/min &5.0> 15 min, 3 I
T, A 1 mL ZE /K DOTE R aL; Beil 2 A
B SRR, A 5 mL EEIR IR, ]S
JE WK VA RN 15 min(S N R Ak ), B R
BT KR ¥ B LAASE Ik SO o AR SR I Y
(Ae20), AR o T 213000 i 5 i

1.3 #BRAEABR,AT

HERAFR I 1.0 g VMIEILARE ML, JA 10 mL 4K,
s, BABRE 10~15 min, 4 CRHEL
(12000 r/min) 10 min, B FiEREIE (HE S F &
3 kDa) (4 000 r/min, 30 min, 4 C), WrHEIERKEHET
o BUAHRTEIE A, LA 1 mL ££/2(0.02 moL/L)E
W Ja, DA 4 A sh 2 R /AT (LA8080, HZAH
SEAFNTIAE o SR AR B A iR iR AT (4.6 mmx
60.0 mm)FEATHE 238 E AR AR AES  H A H S
NS FIRRER RIS (B A AN-TL &), 2R FE

Ry AL FREAE N 4.6 mm x(42.5 mm+42.5 mm);
LHAEAETR 50 C, B AEAETR 135 °C; ZEof ik
0.4 mL/min; B =F##E 0.35 mL/min. i3 £
570 nm, S [E] 150 min,

1.4 JE B #T

W DUZE LRI RE S 2V VR TR S5, DR BB 05 Jli Ay
Ko WEBHFREL 100.0 mg LA TH#, % 5 A P47, &
RHZHUTE Blight-Dyer ¥ _FRIVERGHERY, $RBURIR IS
BIA 100 pL ¥R 1 pg/ul 9 C19: 0 8RR AR |
2mL 5%~6% &AL H E KB’ (V/IV=4 1),
60 C/KIFEAL 2 he BHIFLL 6 mL S5 IECERA
W(V/V=1 1 4)53 3 RHATAEEL, 3 000 r/min £5.0, B
VEW TR Z TR, A 0.5 mL = S ALH H
L, 60 ‘C/KiA 1 he RE1EH] 6 mL AT 2690 F C 4
43 3 RFEHL, 3 000 r/min B.Ly, BT 10 FIEW T
T 3 g JToKBRRREN, §E 3 h GBI, ek
THeJE, A 1 mL @REaigr i s, ATFAME
i - 1% X FH (gas  chromatography-mass spectrometry,
GC-MS) LA T o

GC &M Ao A o A A 4 I 2
140 C{#£+% 5 min, DA 4 C/min, FHEZE 240 CIR-HF
30 min, FEREITIRIE 250 C., FAARARR, Wk
4 2.25 mL/min, MS 24 R EI &FW5T, H
Theit N 70 eV, BT URIREE N 230 °C, ST22K 4T
TioH 200 pA. R EEEY 40~600 m/z. FHAR
2K A Scan 2L,

ST Aoy Bk, Wb e T, 4iEE
TR B RE A, @it NIST FEAI WILEY FEZEI T4
R EBEMMERT 80% M4 5y, B7% SCkitfT
YSE o [RIEE R 37 Fi i 7 1R HE 5 o o ) R B B )
PEATRE B % o FH T RUE — 35 4 5 AR IR
TR E 4 & i, S5 RO B BT/ LT IR C19: 0
JIE T PR 400 e R B L e v RRURI 25 R U 2 43 1) W T AR,
TR AR W BR 415y i Xt i, A pg/mg, TR Y
7 1355
1.5 #ELA oW

B AR R AE EXCEL 2019, 4558 SEI{E+
PR 25 (X+SD) Eix. RH IBM-SPSS26 # {17
LR 7 223 HT (One-way ANOVA), it i M
wE P<0.05, K% Simca-P BAFHEAT B340
(PCA).
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Fig. 1 Growth of Tegillarca granosa (a) and variations of
temperature, salinity and Chl a in seawater (b)

22 BREZTHEL
Ye i AL IR RILIA AR D R TR, BAE ARG
FErp A AR 2) PREAE TS H)E©O—11 A),

JULPAI Ao 7 o B 3 K TIH AR R (P<0.05). 5 H, LA
JE S R [(11.14£0.24) mg/g], MivkA 7 AR, Hf &
i RAN(P<0.05), H 7 H RN & 80K
Zfefik[(5.56+0.29) mg/g]. 9 H, ¥HREEBET &, =
11 AR EAE, 5—7 HiE), MRS & ER
FEARR (1 5.98+0.27 PR 2 5.13£0.26 mg/g), {H 7—11 A
(1] D0 g . 2 75 £k(P>0.05)
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Fig. 2 Variation of glycogen content in digestive gland and
muscle of Tegillarca granosa

23 H#BRABERELSELTA

TERTAREA R, JEAGI T 19 AR &R (E 1),
X T AN K= s, SRR T T %5
AR . RIREEEIR 7 KT

Hrp 7 Fub T 25, R . SR
WA . WAR. HAR. HodR. HEAR, H
4 223.91~322.06 pg/g, i 12.30%~15.27%. B
T, 5—I11 A& 8k 52.73~83.30 pg/g, 11 A
o EEAMGERRM, 5s—11 AHLEEN 1534~
26.15 pglg. 7—9 H, UHRARMR G EYET -GS,
EAGERER & A S22 B E M P<0.05); 11 H, &
DT E IR IR 7 (P<0.05) (] 3a; 3 1), 12 Flit
R R (R 1), RAEM & AR, TR
[(199.82+16.56) pg/gl. FEIRTE 11 AREM AR,
LA FRTE 9 H KA.

MR EEIR S EON 609.64~864.868 nglg,
36.88%~41.60% . H: & 7 7E 7—9 H B 3 7+ (P<0.05),
{EAR N TG AR A (P>0.05), 9—11 H, MRk
AR IS BT E S, BIg 2% BE M @P>0.05)
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Fig. 3 Variations of different group of free amino acids in muscle of Tegillarca granosa (a) and PCA analysis of the composi-

tion of the free amino acids (b) during the growth period

5 FhELRE LR &R AT 382.18~642.67 nglg,
mi 24.84%~30.05%. FEHREAFR T EE 7—9 Hi#E
T+ (P>0.05), 11 H 5255 (P<0.05) F e A AH (& 3a;
£ D) HAMXTFEELE 7—9 A LR EAEP>0.05), {H
A 11 A, I8 ETHE(P<0.05),

HAb B B IR D, 25 B R L T AT U S A TR
e R, & 41.71%~45.52%, i5(665.55+53.86)~
(1 030.67+43.17) pg/g. HARLFFE o, 5—7 H [,
THEDERK, 7R EEEERS, 211H, B
ET e B R & R (P<0.05) (HARX F B RIS & i
A R AR AR A S SR i A AR, R
(12.86+1.27)~(23.13+0.17) ng/g, i 0.88%~1.28%.
7—9 JIE], B-PN R W21 N (P<0.05), F&Z R
MR TC W A2 1k(P>0.05).

X B B LR A PCA A3 4h 3R R (B 3b),
B — o B S41%0TE0R, 5 T F i sUER
M 17%.55 7 A8 95 11 AM, s aEdtmda
WEEMI A RHENT; 7 A5 9 H 89l E & LR 4l W
E
2.4 JEBRARKFAE. A BAMR T

BEA

TERTAREA R, JEAG Y 18 RIS R (55 2), ik
5 PP AAG R (SFA), 6 FfER AN FIAE i iR (MUFA)
iR 7 FhZ A AR R (PUFA). PUFA /5 i

(42.78%~50.12%), SFA YK (32.96%~35.74%), MUFA
i A5 (16.91%~22.14%)

SFA %8N 3.72~4.46 mg/g, H C14:0, C16: 0,
C18: 0 Fl C20: 0 AL, kKA EZRE Cl6: 0
(15.37%~17.21%) . C18: 0 (12.23%~15.06%). SFA &
WTE 7—9 HH % TR (P<0.05), 11 AWRE = 5—7
A 7K (& 4a). SFA PUFHXT FEEFE 5—11 A [E370
1 EAZA(P>0.05).

MUFA %8 2.19~2.8 mg/g, 5 16.91%~22.14%.
C20: 1(n-13)MAXT R fRm, 5 7.04%~11.53%. MUFA
FrERAE 7—9 H BB EFEAN(P<0.05)(& 4a), (HAHXTFE
To i 35 25 5:(P>0.05).

PUFA E£%H n-3 Al n-6 A, &R 5.27~
6.51 mg/g, 5 42.78%~50.12%. PUFA &E7E 5—9 H
[0 22 5, (0 11 H 2w THALS H (A 4a).
FOARXTE BEAE 7 H B i 3 e (R (P<0.05), 11 H &3 fix
1 (P<0.05). C22: 2(n-6)72& % e ) PUFA(F-Y
2.34+0.33 mg/g), 5—11 AR EELEIL. ARA.
EPA. DHA W& s AN FEEH7E 11 A B3R
(P<0.05).

Xt Big B R 40 ) PCA 43 B 8.7 (] 4b), 7—9 H
BRI —dl, 5 A 11 A4 5l E 2, BoR
7 HAT9 F B limR i 4 s B AR AR, 55 1
M AR, 5 AS 11 AIRIRRA &5+ 2
K.
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Tab.2 Composition and content of fatty acids in the muscle of Tegillarca granosa during growth period

. EIiTR & &/ (mg-g ™) SITRRARXS F2 /%
H
5H 7 H 9 H 11 H 5H 7 H 9 H 11 H
Cl4: 0 0.04+0.06°  0.17+0.12®°  0.07£0.07°  0.28+0.12°  0.32+0.44°  1.34+£0.99® 0.61+0.61°  2.18+0.97°
C16: 0 2.1940.26°  2.16£0.22°  1.71%0.14°  2.08+0.3°  17.21+1.42° 17.02+1.01° 15.37+125% 16.04+2.12
Cl6: 1(n=7)  0.16£0.03°  0.3+0.05*  0.08£0.08° 0.28+0.05*  1.29+02°  233+0.3*  0.65+0.64°  2.14+0.38"
Cl17:0 0.36+0.04®  0.42+0.1° 0.41+0.09°  0.3+0.08° 2.86+0.41%  3.3+0.67° 3.65+0.71°  2.29+0.61°
C18: 0 1.91+0.13*  1.68+0.1° 1.52+0.11°  1.58+0.03% 15.06+1.04° 13.27+0.42*° 13.67+1.08° 12.23+0.61°
C18:1(n=9)  0.07+0.02*  0.010.02° — — 0.55+0.16*  0.07+0.17° — —

CI8: 1(n-7)  0.5+022°  0.53+0.16°  0.39+0.09°  0.58+0.09°  3.85t1.5°  4.17+131° 3.56+0.94°  4.45+0.65
C18:2(n-6)  026+0.11°  0.4+0.02°  0.3+0.03*  0.34£0.03®  2.03£0.97°  3.18+0.32°  2.68+0.17° 2.61+0.18®
C20: 0 0.04£0.01°  0.02+0.02°  0.02£0.02°  0.03+0.02*  0.29+0.06°  0.15£0.14*  0.17+0.16"  0.23+0.13"
C20: 1(n—-13)  1.06£0.26™  1.46+0.07*  123£0.18™ 0.91£029°  83+1.92°  11.53£0.73" 11+0.45" 7.0442.17°
C20: 1(n-7)  0.54+0.16°  0.49+0.02°  0.45+0.08°  0.42+0.13°  4.24+1.15° 3.85+037°  3.97+0.25"  3.19+1°
C20: 4(n-6)ARA  0.75+0.12°  0.88+0.06°  0.87+0.13°  1.04£0.07°  5.91+0.66° 6.97+0.44° 7.8+0.34"  8+0.39"
C20: 5(n—3)EPA  0.83+0.07°  0.56£0.05°  0.56+0.08°  1.05+0.17°  6.53+0.42° 4.43+0.54° 5.01+0.19°  8.06+0.94"
C22:1(n-9)  0.01£0.02°  0.02+0.02®  0.04+0.03°  0.01£0.03®  0.06+0.13°  0.19+0.19®° 036+0.19"  0.09+0.21°
C22:2(n-6)  2.56£0.33"  22+034°  231+045° 228+02°  2021+2.51° 17.29+223° 20.48+1.45" 17.57+12°
C22:4(n-6)  0.09£0.01°  0.17+0.03"  0.15£0.03*  0.15£0.01*  0.68+0.09°  1.34+0.24°  136+0.13*  1.16+0.1°
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Fig. 4 Variations of different sort of fatty acids in the muscle of Tegillarca granosa (a) and PCA analysis of the composition
of fatty acids (b) during the growth period
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Tab.3 Nutritional quality and indices of muscle of Tegillarca granosa in different growth period
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Abstract: In the present study, blood clam Tegillarca granosa grown in the intertidal of Xiangshan Bay were sampled
during a rapid growth period (May-November, 2020), and the variations of the content and composition of the me-
tabolites, such as glycogen, free amino acids and fatty acids, and consequently the nutritional qualities, were studied.
The results showed that, the rapid growth period was from July to September, before or after that, the growth rate was
low. Glycogen in muscle was 5.6-11.1 mg/g. Taurine, alanine, glutamic acid, aspartic acid were the most abundant
amino acids. Unsaturated fatty acids were abundant and PUFA was the dominant. The biochemical metabolites varia-
tion significantly during the growth period. In July, the content of glycogen decreased significantly compared to that in
May. Free amino acids and fatty acids significantly changed as well during this period. From July to September, the
contents of glycogen, amino acids that correlated to glycogen and seafood taste increased significantly, while SFA and
MUFA decreased significantly. However, the composition of fatty acids was not significantly different between the
two months. In November, the contents of amino acids and PUFA increased significantly. The content of total sterol
did not change significantly. Relatively the highest nutritional benefits were achieved in November. This study applied

the references in aquaculture management and food nutrition researches of blood clam.
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