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12 HeREHAE

F2006F2H24H, 4 H27H, 5 H30HF1 8
H 9 H, 637 VUSERIEX 3 Aulif 25 3 284
FURIDU (2 %), A vk BME & . FAER
FEH STHL 100 mL /KA 22258 20700, 200 pm §f
HILIEFINAN 4 mL 50% )% AW E, T aR
TR R o B3 DU RP IR AT LT, KBRS
Ay, BEFLEL 12~30 HllE 7o R wed. He
B VUBCF P 8K PG 7% 24 h HES B S R,
I AT 20 23R4T RE T IR A sl e (4 KL UL F,
n=3), HYHLKIEVLE AT 48 h, BEEET
-20 CHEH#T-
1.3 RE W B #T
1.3.1 WFE1E

WA AR, R, IE Ok CREEPY AR
HRRAT, ilkald; LKL iR (Rgsl; K
LR 4% L-PRER O —MRRHMmEE (TAG)
Frife s Jie iR F EaARUE S Cod Liver Oil (Sigma Co.,
USA).

{028 B GC-9A KA IEAL
1.3.2 iR

Jg R 2347 2 1 Parrish ) J7v%
1.3.2.1 B HRHH

FENR B IS B0 T (2570 Teflon WHY oA
0.5 g i IUF#F. 10mL ARFRELR 2:1 1 & H ke 5 H
FETR AN 2.5 mL 4K, SERIRS 30 s, HH

UK HEHL S mine &40 5min (3000 t/min), HUF

EAe BEOE I AR 5 mL, EERN—
W, FEMEE— KR & 98 . FIEAKT (40 C
KA, BRFERAS SN TR A 0.5 mL 5 H 4t
T, B4 CR 20,
1322 HRiEH &

F1 IR EME RIETRIE

Tab.1 Fatty acid biomarkers and their indicated food sources

TN G EEERHR (20 cmx20 em) _E AR
FEahy TAG brdfEdh, DUAFALE R 90:10:1 B1E 2%
ToIK CHRR LRI A A REJE, 43 25 B IR i H i
=hE (TAG). WiBTRARI T HON 4% 1) L-H
B, UG TAG HoBBE SRR E T, I
A 3mL & FEEE TR 20 5 min(2 500 r/min),
IR SN, HESRT (40 CK
e Mg TR AR 10 g/L.
1.3.2.3 JEWIRHHEE (FAME) 4%

WA IR R 1~ 5 mg HOAR WA &b 25 0% i, H
FAWRTVER, I 500 pL FTEARA 50k 2 % IR
B/ W RS, 250 pL IECbE, RASITEETER
i, 80 °C /K 2 ho A 250 puL IECVE, 125 pL i
aiKk, ARG EHRE, W EEHEENRE .
500 uL IE CUBET T 24, RN —IK, LEM5H

R IE A SRR S 5 E HABL AR, B-20 C
RS .
1324 @ilk%&:

DB-FFAP B4 @I (30 m x 0.32 mm); #
AOREA, WK 1.2 mL/min; JERE R 250 °C; i3t
FEAEFRN 1 pLo S %I R Cod Liver Oil (Sigma
Co., USA) Frift i g It o
1.3.3 Riets&

AWFRPE P NG TR B WK 1 fioR, 2R
R 6 FERL
1.4 EFFE N

KA R 5 7 0 A SR i = sl sz, 25
T CRKFERIEBAREVENL (60 W) 214k 2 ming IR
100 puL #B¢ 28 500 uL, JIA 5 uL SYBRGREEN (A
EBAKFRRE 100 55D, BEEHEA 20 min; YU A
T

HE T R b FEmRIE
16:1/16:0 CHEXS B4 B EUAED GRS
20:5n-3 (EPA) [EREES]
18:1n-7/18:1n-9  CHIXS BT 43 £ LU AED i)
T K S SRR (Odd&br FAs) T
22:6n-3(DHA) il S P G NE R eI LY/ IR AL S
T (18:2n-6+18:3n-3) SR
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1.5 ittt SKRESIR] 5 DL 7 I A o 3 2 B R 26 3
FH SPSS 13.0 AL M AR, ZZ SIS 2 ORI 4 005 DL AE o A [ R0 B G 0T B 201 %
FHRR 75 25017k (ANOVA, Tukey Mi36). HiE %2 FRAHEKERWILENSSMINERY

TKFHL 95% . Tab.2 Water temperature, shell height and condition index of
2 9; % éét: ;Iﬂ( C. farreri during sampling times

‘ . I /] Kl B FE i AT E1=R 43
2.1 AAEMFHAFFD R UHD O D (em)

AR B VLR A IS, 2 3 HEUS 02-24 3.4 12 51.4+4.0 8.671.20
BRI O = CRABTRR 407 17 30 sa7sse 11025050
TR E) x100)HE-KduE (K 2). 05-30 14.2 15 56.145.0 12.21£2.41

Y - 7A > =l
2.2 MERTBRAA R E T B AL 08-09 221 30 56.243.5 9.330.92

3 FREIERARMETEL

Tab.3 Seasonal change of fatty acid composition of C. farreri

Wi HE W RRARNS B 3 (%)
2H24H 4)]27H 5H30H 8 HI9H
VAT R

14:0 6.57+0.16 4.85+0.28 5.55+0.27 5.26+0.47

1500 0.34+0.02 0.33+0.00 0.41+0.01 0.50-+0.03

1610 11.09+0.98 12.09+0.22 16.42+1.05 23.51+1.19

17:0 0.33+0.02 0.44+0.00 0.59+0.05 0.72+0.08

18:0 1.83£0.17 2.4740.13 3.20+0.35 3.93+0.29
2000 0.88+0.09 0.77+0.04 0.98+0.10 0.49+0.11

BN
14 I 1n-5 0.11+0.01 0.11+0.00 0.16+0.01 0.21+0.03
16 : In-7 10.03+0.43 8.22+0.09 8.42+0.21 10.65+0.52
16 : 1n-5 0.25+0.01 0.23+0.01 0.26+0.01 0.2240.01
17 I 1n-9 0.19+0.00 0.24+0.00 0.24+0.00 0.29+0.02
17 : In-8 0.34+0.04 0.36+0.01 0.42+0.02 0.35+0.04
18  1n-9 8.40+0.32 7.57£0.25 7.15+0.32 7.17+£0.34
18 I 1n-7 2.59+0.11 3.7740.13 4.87+0.55 6.45+0.25
20 In-9 1.27+£0.16 1.10£0.01 1.13£0.02 0.86+0.36
20 : In-7 0.86+0.14 0.86+0.06 0.88+0.06 1.02+0.11
2 AR

16 : 2n-4 1.62+0.02 1.30+0.03 1.13+0.14 0.80+0.02
16 : 3n-3 2.73£0.00 1.87+0.04 1.49+0.07 0.98+0.11
16 : 4n-3 2.06+0.24 1.63+0.02 0.93+0.17 0.38+0.06
18  2n-6 1.23+0.18 1.60+0.05 2.06+0.14 2.36+0.03
18 : 2n-4 0.64+0.02 0.83+0.01 0.75+0.08 0.47+0.02
18 I 3n-6 0.28+0.01 0.28+0.00 0.32+0.02 0.32+0.01
18:3 0.53+0.01 0.41+0.06 0.45+0.09 0.21+0.04
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38D
g T RRA A TR 535 (%)
2 H24H 4 H27H 5H30H 8 HoH
18 : 3n-3 1.54+0.35 2.39+0.06 2.92+0.21 3.41£0.16
18  4n-3 6.34+0.47 6.99+0.04 6.71+£0.46 4.63+0.55
18 © 4* 0.37+0.02 0.30+0.00 0.23+0.00 -
20 : 2n-9 0.46+0.07 0.48+0.07 0.60+0.05 0.37+0.09
20 : 2n-6 0.23+0.00 0.24+0.01 0.30+0.01 0.32+0.03
20 : 3n-6 0.26+0.07 0.30+0.00 0.32+0.03 0.26+0.01
20 @ 4n-6 0.58+0.16 0.50+0.03 0.62+0.01 0.68+0.03
20 : 3n-3 0.21+0.01 0.28+0.02 0.31+0.02 0.28+0.01
20 @ 4n-3 0.87+0.13 0.88+0.01 0.99+0.03 0.81+0.01
20 : 5n-3 19.22+0.83 21.25+0.25 17.05+2.21 9.75+1.38
22 1 3n-9 1.06+0.05 1.09+0.01 0.87+0.07 0.59+0.05
22 4n-6 0.18+0.01 0.19+0.00 0.18+0.00 0.27+0.02
22 1 5n-3 0.31+0.01 0.41+0.01 0.38+0.02 0.40+0.00
22 1 6n-3 12.424+0.54 11.64+0.38 8.77+0.52 9.08+0.38
SRR
14-isobr - 0.11+0.00 0.14+0.01
15-isobr - 0.12+0.00 0.15+0.01
16-isobr 0.33+0.02 0.37+0.01 0.47+0.04 0.46+0.02
16-anteiso 0.3540.00 0.40+0.00 0.4440.03 0.43£0.01
17-isobr 0.26+0.02 0.36+0.02 0.33+0.01 0.24+0.04
MR S (%) 99.19+0.03 99.28+0.19 99.30+0.04 99.31+0.36
Y SFA(%) 21.04*£0.94 20.94°+0.58 27.14°%1.77 34.41%42.15
> MUFA(%) 23.71%+0.06 22.10%+0.16 23.11%+0.89 26.87°+0.84
> PUFA(%) 53.16°+0.83 54.87+0.69 47.36%42.72 36.3942.25
e *FRORIA S TR ANIR] FAR T RER TRA X T 2 s S i3 (P < 0.05)
TR TES, M S A 8 H A HIAI IR SFA 3% 60 - s
T, 2 AN (PUFA) L ) & 2 A% (P< &S o-n-3 7 g
0.05), 16:0 %y SFA RSy, HAa iy BT b | B
BN 2 HOrE) 11.09% 7+ 3 8 H4M i) 23.51% . 16:1n-7 @40 - )l @
A1 18:1n-9 AN (MUFA) i I =2 L 4R
W, SRRSO RS, EPARIDHARE & | I
2 AU W R P 2 KOs B AL 2, e, = 25
EPA WAL 4 A, ZENEA FiE: DHA  © -
TR HON 2 AE] 5 A IES: F R, 8 ity "o - —o ©

BORaA TR o s ULHR T R A 1S AR B 7 — A
Jen-3 RIVRIIR = 0 BN S b 47% 48 H
318 29% 5 n-6 AT i B AE 6 i i B b LE o s 44 Ak
FHARACY 5 AR I e 3 B e 4EAN SRR 9 ) £ T
A, (ETHEEN (2.8%~4.2%) (B 1),

02-24  04-27  05-30
EAR-8)

08-09

P 1 B DL n-3 0 n-6 R ST IR AR e > Bl 2= T AR 1

Fig.1 Seasonal changes of n-3 and n-6 fatty acid contents

in C. farreri
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23 BEEAREE T B4

i VU IR AT v 7' 8 g 177 198 o o 21 738 A 47 1o an
B 2. 2 A0 8 8 HUrEEEE IR bR & 16:1/16:0 LUAH
M 0.91 S R4 0.45, EPA B/ Btids: i,
T T FE TR A A B DUVEDISE A R 1 B AR BRATG o 40 1
FKNEWT R bR & Odd&br FAs A B/ 2 A4
215%ZE AT 8 A4 3.28%, 18:1n-7/18:1n-9 1B
M 031 FFE 0.90, X5 s DUDREZE s 4l g AR
(9 Ll A E SR T v o SR I R R, SR EEIR T R AR A
T (18:2n-6+18:3n-3) TERFFIAN & EFHiEas, K
A IR By DUPEDRHER b m REAT SRS AL, B
LR LY 5] 12 48K o

25 - —O-EPA 110
——16:1/16:0
R20r /1890 | o.sg
&
RI15 ¢ H0.6 mﬁ
O =
10 | 104 &2
= 1
E <
5| H0.2
0 0.0
40 r _g_Odd&br FAs 715
o ->-18:n-7/18:1n-9 |
Lao0f 12 1
& &
R 40.9 (‘Q
0# 2.0 - i)
it Jog &
% 0.6 %
1.0 + lo3
0.0 1 1 1 1 0.0
15 - - 2(18:2n-6+18:3n-3)
-+ DHA
£ 7T Q\D\D/_n
=
9L
R
Il
B 6
1'5?
2 o4l

04-27  05-30
EAR-8)

02-24 08-09

B2 i DUBR IS I b il BB A 2T AR 1
Fig.2 Seasonal changes of fatty acid biomarker contents

in C. farreri

24 KREFRFAHRED T

SKAEHITRNR IR X KR B IR 40 B o i 2 AR )
HOULE 3. 2 A8l S A4y, KRB RIRAN R =1
BeNE RN (2.13%10°~3.27x10° A~/mL), 1fi 8
B KA TR R U 45 17.94%10° AN/mL

24 -
18

12

DFFEE/(10° T /mL)

04-27  05-30 08-09
A/ -8)
Bl 3 IRIRDOK AR SRR AN R P AR

Fig.3 Seasonal change of total heterotrophic bacterial

02-24

amount in the polyculture area

3t

JEPIBRIIE 2 X058 VUSRI o F) 2 B0 A i Y 5 7l LAY
AN ) g s PR 2L P PO PR 7 A Sk 2 g 0, P L AR
FUIEFE DL T LA Do 5 107 B AR 35 B T A ke [
I, AR GTHITERRSS (2RSS BAM
XA E F T R AL 1, & A7 AE REHE o Er 0 ox B AL
SUIRIIT AL S0, 1047 M A I T LCKE IR 56
B E MR T R DU A7 i A B
TAG, PISEAHIE SO AL B DURE I A 75 1 23 A7 2 A
JBHER AT IR TAG |

Wit bR G TSR], 2 A4 8 Ak
SRUERHE B DU i b T o IR o AR 3 L)
MR SR, 2 A2 5 6, hTEArK
WEts FRIANT T IR ER AP RIAE T » i i B R 0%
R, 5 IRA 6 A A IR oK
W, (H i T KARTUE TR DLDIAR SN i, i i
BRIHEAT IR o 1% 45 - B 5 0 P s 5 e A
WyEr o EPA RN SiAh— Ml gl pr s, & RA
4 A ITUG N, B A ZILR A3 I P T KAk
TEBEBCR AT, (HBAAAE ISR RE, B 4, 5/
4 Jst DURFIBEIE P A 47 1F) PUFA [ P IR 8% LU 1k
BRI, 2 6 A KISt # . A4l UL TAG
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o on-3 RYVEIIRRTE 4 LG &L T Es,
IXWAR VT BE 5 B DUME IR R A I R b 22 AN T 7 1R
W VERRI RS A G BIG, fEADETIT, EPA JiRHiR
B 5 2R IR 48 7= A H T REA A 16:1/16:0 38
I HERf o

Ji VU 3 e 240 6 I I T s 25 % A R 400 ) 2
L b ES, Uk A0 R S TEDREZH s b 4532 i
XK BRI AL 2 AR
5 A4, KRR, T8 S0 BN &
17.9%10°A~/mL 53 VU3 A AR 0.3~1.0 um Rift
0 Bl P2 30 0 T 5 (EL BT OB B 4 v U e B
BRI — A4 bt DU PY, AT DA stk s Ay B DL
PR ) —E 7

JIE 107 b 25 7, SRAE SO 8] Jt DLV e b vl fig
AR ERAA NPT vk, HLH: LA B ACHR 1 v T 1
e SRV 5 AM 2 o KIRZE BTy, FRIEALE EA
LSRR R WS G ANt > GEWwsE

(Enteromorpha linza) LA ZE (Ulva pertusa) 5%,

EAT T RE T I A e R T D FRBE A LR DL T —
SE S TRIRYR . [, A4 b () B i SR 2 e K
TR T It 2 R B H, e AT I AT R AT AL DL S
AVRADEL L o

Z VS HIALE DL DHA AR LA iy, R ey
SV R DR T & & DHA & ik, mrpgs
BEER A, ARSI S AR 7 A
VI 2 MR AR AN DU (W SAE 21T, PRI IEAEAT:
it AR R IUAT VF 2 DA A S . 5 0 43 et DU
TOER SR MR, KRR D, S
BeRELpIgn, R ABA ST . D B4l A
Wegh 5%, EAVR W REZ 5 L DHA [ 2R

BUSH: AL A AF S AT R R = F ey A BhFe i R 2
H, FORBED AR EZBIRAEE X oM R, ALt
RATE TR E | EA R O E R 20T, &
P A R R BT T A
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Abstract: Food sources of scallop Chlamys farreri cultured in Sanggou Bay from February to August (2006)
were determined using fatty acid biomarkers. Scallop’s diet consisted of diatoms, bacteria, flagellate and seaweed
(Chlorophyta) originated organic matters. Diatom biomarker 16:1/16:0 declined from 0.91 to 0.45, which indicated that
diatom food source declined during the sampling period; bacterial biomarkers 18:1n-7/18:1n-9 and odd & branched
fatty acids increased from 0.31 and 2.15% to 0.90 and 3.28% respectively, which indicated the increase of bacterial
food source in scallop’s diet. Chlorophyta biomarker X(18:2n-6+18:3n-3) increased from 2.78% to 5.77%, and it was
suggested that the scallop may ingested some amount of organic matters derived of Chlorophyta in warm season.
High level of 22:6n-3 (DHA) biomarker indicated that the scallop probably ingested food sources rich in DHA, such as
flagellates, micro-zooplankton, larvae and eggs. Seasonal changes of scallop’s diet probably was caused by the

variation of potential food sources in the water.

(R gpi: XIHH)
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