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( 80 cm, 500 pm) 4 m
(Goulden et al, 1990) ,
( , 2008; Whatman GF/C (
Volkman et al., 1998), 1.2 pm, 47 mm,; 450°C 4
18:4m3 16:107 h ), 6
() :
(Claustre et (Ocyropsis crystallina)
al, 1988/1989; Kattner et al, 1983; , 2009) (Bero cucumis)
(Fraser et (Liriope tetraphylla)
al, 1989) (Calanus sinicus) (F),
20 22 (Dalsgaard (C)( CIV. CV)
et al, 2003) ,20:1  22:1 (Euphausia spp.)
, (Sagitta spp.)
(Falk-Petersen et al, 1987) 1.2
, 15 217 -50°C 48 h,
(Budge et al, 1998, 2001) ( , 15 mg; , 30 mg;
( : , 50 mg)
2009; , 2007), , Kattner (1986) 19:0
) (Sigma ) , 0.01%BHT
, (butylhydroxytoluene, BHT)
(2:1) :
1 ml 3% H,SO,
1 80°C 4 h
1.1 , 0.5 ml
2010 6 8—22 Merck
“e ( ) 77 Agilent 7890A
R 1 37 (Sigma )
41019"E 1200 1217 122" 123" 124" 125" 126° ’ ’
N
IR © 1 : DB-FFAP(30 mx0.25 mmx0.25
e :
7 T - ol > ¥ ® 1 hm); .
eo . ® :220°C;
arel a | :280°C;
J,: . 150°C (1 min)—2S""" 5 220°C
? . v Sugitta spp. - AEupi:ausiaspp. | (33 min)
+ B. cucumis B o C. sinicus C
28° . . . . . ,
1 2010 6 émg/g)

Fig.1 Sampling stations in waters adjacent to the Changjiang
River estuary
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SPSS16.0 81.40 mg/g; TFA
, 51.45 mg/g  49.32 mg/g; TFA
2 , 38.76 mg/g; TFA ,
2.1 4.52 mg/g, 5.29 mg/g,
(D 4.06 mg/g
s (TFA) R 6 (PUFA)
x1 FHEHNMERMEBEES (UL TEMNZRANIENSHEERELN D 8RR (ng/g)
(SFA: ; MUFA: ; PUFA: ; TFA: )
Tab.l Fatty acid content (mg/g) of the common zooplankton species(SFA: Straight-chain saturated fatty acid; MUFA:Monounsaturated
fatty acid; PUFA: Polyunsaturated fatty acid; TFA: Total fatty acid)
FA
O.rystallina  B.cucumis  L.tetraphylla  C. sinicus Female C. sinicus Copepodid Euphausia spp. Sagitta spp.
(n=3) (=2 (n=3) (n=2) (n=3) (n=3) (n=3)
14:0 0.20 0.14 0.23 4.51 9.49 4.03 1.56
15:0 0.03 0.03 0.04 0.43 0.72 0.46 0.27
16:0 1.15 1.07 0.91 7.82 10.06 5.98 7.59
16:1w7 0.06 0.15 0.12 3.80 6.08 2.27 1.97
16:2m4 0.01 0.04 0.07 0.40 0.60 0.17 0.06
17:0 0.08 0.08 0.07 0.43 0.39 0.64 0.35
17:1 0.00 0.00 0.00 0.00 0.09 0.05 0.00
16:403 0.00 0.00 0.02 0.20 0.44 0.13 0.00
18:0 0.34 0.32 0.51 1.57 1.23 1.23 1.84
18:1m9 0.13 0.28 0.16 2.55 4.21 6.00 2.38
18:1w7 0.03 0.04 0.03 0.30 0.36 2.39 0.31
18:2m6 0.09 0.09 0.08 0.85 1.68 1.98 0.72
18:2m4 0.00 0.01 0.00 0.07 0.16 0.06 0.03
18:3w3 0.04 0.05 0.03 0.71 2.30 1.99 0.54
18:403 0.09 0.11 0.02 1.25 7.12 3.27 0.49
20:0 0.01 0.05 0.03 0.25 0.19 0.24 0.29
20:1o011 0.00 0.00 0.01 0.18 0.11 0.10 0.07
20:109 0.12 0.16 0.05 2.43 4.50 0.63 1.88
20:1w7 0.04 0.05 0.03 0.32 0.89 0.08 0.07
20:206 0.03 0.03 0.02 0.03 0.09 0.15 0.08
20:3m6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20:406 0.03 0.07 0.14 0.11 0.19 0.63 0.33
20:4w3 0.05 0.06 0.02 0.69 1.22 0.31 0.30
20:503EPA 0.53 0.47 0.26 5.61 7.78 8.16 3.00
22:1o011 0.12 0.21 0.07 4.11 8.40 0.18 2.00
22:109 0.06 0.19 0.07 0.30 0.55 0.06 0.16
24:0 0.01 0.01 0.00 0.00 0.56 0.27 0.07
22:6w3DHA 1.31 1.55 1.12 10.29 10.97 9.24 12.10
SFA 1.80 1.75 1.78 15.00 22.78 13.23 11.98
MUFA 0.57 1.07 0.52 14.14 25.62 11.94 9.02
PUFA 2.16 2.47 1.76 20.18 33.00 26.28 18.88
203 2.02 2.25 1.46 18.74 30.30 23.31 17.66
216 1.23 1.26 1.11 12.37 17.61 8.73 9.82
>18 0.71 0.89 0.83 7.28 17.04 16.90 6.29
Bacteria FA 0.10 0.11 0.11 0.86 1.10 1.10 0.62
20: 1+22:1 0.34 0.61 0.22 7.33 14.44 1.05 4.17
TFA 4.52 5.29 4.06 49.32 81.40 51.45 38.76
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16:1n7 E18:4n3 B 20:5n3EPA 40%
22:6n3DHA @ Bacteria FA 20:1+22:1 ’ 0 ’
XL B B e PUFA TFA
22 : : :
X 20¢ ' : ' ®3 , 30.30
0 181
a0 16} mg/g; , 23.31 mg/g;
4 14 -
E 12 , 18.74 mg/g 17.66
10
% 8t mg/g; ,
0 j: 2.02 mg/g, 2.25 mg/g  1.46 mg/g
2r | Bl . 16:107 , (6.08 mg/g)
ina_ is 8 F . <G . eob- 0 .
0. oryo1%, oot etroP Y gnieVE ainioU® [ ausie Fygita ° (3.80 mg/g) 16
ERHMIOZ , 2.27 mg/g 1.97 mg/g; 3
5 ( 16:107 , 0.06 mg/g
) 18:43 : 7.12 mg/g;
Fig.2 Fatty acid compositions of the common zooplankton 18:403 3.27 mg/g;
species in waters adjacent to the Changjiang River estuary(%) 18:403 0.02 mg/g
1o T T S ] 20:1+22:1 R
L 218 ]
: PUFA® o o (14.44 mg/g) (7.33 mg/g) 2
i ° 20:1+22:1 , 4.17 mg/g
! 18:403 6 16107  18:403
§ BaﬁteriaFA i -l 40
g 20:503EPA  22:603DHA  15:0+17:0( FA)
3 00 MUFAe ] 20:1+22:1 ( 2
8 16:1w7e 22:6m3 20:503
a i SEA 00 IO
-0.51 . R 22:6m3 20:503
z16 20:1+22:1 20:1+22:1
[ ] Y )
10k 1 ,20:1+22:1
e E— 16:107 18:403
L LA DL L AL L L AL B FA 3
2.0F @ ]
r Euphausia spp. 1
I 2.2
R 10F . (
E :0. crystallina ] 3) 1 2
2 oof g }S“g“f‘ i R— 47.44%  34.08%,
g - . . . sinicus Copepodi ] (3 ), | 16:107
®_iob Ltetraphylla ; 18:403 MUFA  20:1+22:1,
I C. sinicus Female ] (Claustre et al, 1988/1989; Kattner et
Lol b al,1983; Falk-Petersen et al, 1987); SFA
:n TN T T T T N T T T T S S B 1 TN T T T N T T T T T B M- )
-1.5 -10 -05 0.0 0.5 1.0 1.5 1
PC1(47.436%) ( »20107) 2 Z3,
218 PUFA,
3 2010 6
Fig.3 PCA plot of the common zooplankton species in waters ¢ 3 ),
adjacent to the Changjiang River estuary in June, 2010 1 S

1) , 2010. ,
, 86
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, ( ) (MUFA) , 28%,
; 20:1 22:1 14%( 2)
, 1 , 20:1 22:1
3 (Parrish, 1999) ,
1 s SFA 16:107 18:403
; s , 16:107 , 18:4m3
2 , 218 Zw3 ( , 1999; , 2008)
3 , ( C C ) 18403
, 16:107 , ; ( C
: C )
2.3 22:603/20:503(DHA/EPA) ( , 2008)
DHA/EPA ( 4 ,
DHA/EPA , ( , 2010") 16:107  18:403
1.13, 1.41, 1.83, (1.83) 3, ,
(1.41); 6 ,
R DHA/EPA , 2.48,2.94, R
3.35,4.28
a5 . 22:603 ,
40k 20:503(P<0.05) 22:6m3
m 35 o , (Dalsgaard et al, 2003)
§ 30f ° 20:503 s
W 25) . 20:1  22:1 )
% 20r ° ,
O 15¢ o
1ol . , (Tonnesson
0. . C. sinlicusC _O. crystallina  B. cucumis . et al, 2005; , 1995; , 2006) ,
Euphausia spp. C. sm;;u;g;ﬂﬁ;;;ga spp. L. tetraphylla 16:107 18:403,
(1995)
4 DHA/EPA

Fig.4 DHA/EPA of the common zooplankton species in waters
adjacent to the Changjiang River estuary

3
6 >
( )
: TI18 3
, (
,2010")
1) , 2010.

, 86

(Dalley et al, 1989)
(Atkinson et al, 1997; Pakhomov et al, 1997)

>

(Dalley et al, 1989),

18:403 16:107 , 18:403
16:107,
( , 2008)
18:4w3 16:107 s
( , 2010Y) ,
15:0+17:0

>
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, Dalley (1989)
, PUFA 3 ,
45% o3
(Kainz et al,
2004) ( , 2003;
, 2010)

(Purcell, 1981,1988,1997;

Mills, 1995; Arai, 1997, ,2003)
(Purcell et al, 2001) ,
; 22:6m3
20:5w3(P<0.05), ,
20:1  22:1 ( 2),

, DHA/EPA
(Dalsgaard et al, 2003; Napolitano, 1999),
DHA/EPA
DHA/EPA,

]

4 Z5iE

(Dalsgaard et al,
2003; John et al, 1996; Kirsch et al, 1998)

(Lau et al, 2009;
Leduc et al, 2009; Petursdottir et al, 2008; Van den
Meersche et al, 2009),

s s ,2008. 2006 6
,39(6): 619—627
, , , 2009.
, 51 2391—
2399
s s , 2006.
,30(6): 767—772
, , , 2009.
, 33(5): 784—
789
, , 2008.
, 4:63—65
R s , 2010.
. , 125:33—37
, , 1999.
, 30(1): 34—40
, , 1995,
,6:38—42
, , , 2003.
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), 42(2): 228—232
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THE DIET OF THE COMMON ZOOPLANKTON SPECIES IN CHANGJIANG ESTUARY
ADJACENT SEA REVEALED BY FATTY ACID ANALYSIS

JIN Xin'?, LI Chao-Lun"®, SUN Song"* LIU Meng-Tan'?

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao, 266071; 2. Graduate University, Chinese Academy of Sciences, Beijing, 100049; 3. Jiaozhou Bay Marine
Ecosystem Research Station, Chinese Ecosystem Research Network, Qingdao, 266071)

Abstract Fatty acids can be used as markers of food composition. Fatty acid compositions were used to identify the
diet of 6 common zooplankton species in Changjiang River Estuary adjacent sea, which included one copepod (Calanus
sinicus), one krill (Euphausia spp.), one chaetognath (Sagitta spp.) and three medusae (Ocyropsis crystalline, Bero cucumis,
Liriope tetraphylla). The copepod, C. sinicus manifested a typical herbivorous feeding. Females had a higher content of
16:107 than 18:4w3, indicating feeding more on diatoms. Copepodites fed more on dinoflagellates in view of the fatty acid
18:4m3. Sagitta had high contents of 20:1+22:1, reflecting a feeding on herbivorous copepod. The higher 22:603/20:5®3
contents also indicated that Sagitta located at relatively high trophic level among studying animals. Euphausia had high
contents of PUFA and Zu3 which reflecting their higher lipid nutritional values. In addition, it had low 22:603/20:5w3,
indicating lower trophic level in the food web. The total fatty acids of 3 medusae were low, but the higher contents of
20:1422:1 reflected herbivorous copepods are parts of their food components. High 22:6®3/20:5®3 contents also indicated
their higher trophic levels.

Key words Diet, Zooplankton, Fatty Acid, Waters adjacent to the Changjiang River Estuary



