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1.1 #HARE

SIZIG X G2 Ry /0N EE R RSk A B, SEIG AR
BUE 2018 4FEFKZR(10 H) B Wi szl 95 R )R 4,
PEAY X BN 32.38°N~32.99°N, 121.29°E~122.19°E,
J TR PO R R E S, JHAEENL 270 kW,
1t EL R FH B A 32 B ICHI I, gl 4, 25 min,
ik 3.6 kn Z24y, HORESS O AN 1 s . ARIEL
FELL 10 mm R [ R R K 4, B IR AR
A 3~8 B, SR/ NE A SRR 46 B, Bk
WA A 36 BB, WRYINARE G B AET
=20 °C, [l SLu E Je S R AR 3

33°0'0"N -

32°30'0"N [ ]
°
0 20 40km
| IS E—|
® SRI f sampling location
1 1 1

121°30'0"E

Bl T
Nantong
1
121°0'0"E
BT B 2018 AR R RAER
Fig. 1 Sampling locations of Lyusi fishing
ground during autumn 2018
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1.2 HFARLGIE

TESLIR E T R Ie, D /N B R Sk A
EAORK ARE, BUOE—F
HBLEK Ve T S R R T4 30 h, TR &3k
ACRIF I A A, 2 A B0 DAL AR I R R R . AR
SLHS K FH Folch B:PHREUIS AR, FRUL 200 mg ¥
A, A 15 mL =5 H - BV I (AR EE 2 1 1),
it 22 h DL b, B0l iR E BT W, A NaCl
B (0.9%), BT Z2HW TR, KinzE
RIg/H B HAE. WY ISR GB/IT
17376-2008 { ZhA 4 i B B 107 12 HH B ) 4% ) —9m
AEA-H Bk, FEMIE A 4 mL SELE -

BEMST AL, R,

FEEVA (0.5 mol/L), /K¥EEIF I 8 min JEHMA
4 mL =3 ALI- B B W, 25 min S5 A 4 mL 1E
Ok, AR 2 min, BEEFERIFIMA 15 mL
MHIF NaCl W, #ESZE, REKIECKkZS
50 mg/L AT JUEBRHERLL 1:1 LElRA, B2
R HERER AR o i R I SR AU a1
HE I AL (GC-MS), a3 #E 7 %5 Agilent HP-88
(60 mx0.25 nmx0.20 um), 4FFH 10 : 1, FHSH
AR FHRFET: PIMEE 125 C, R
8 C/min JHEZE 145 C, f#+F 26 min J5 LU
2 C/min JHEZE 220 C, #4% 1 min J5HLA
1 ‘C/min FF+ZE 227 C, £4F 1 min,
1.3 B E

LS IR 37 B IR R B R TR AR %) Of B B
[ AT R M BT, IER 1 JLbE R Y e o o 2t
110 o AT, PIARIR TS 0E 05 R T i o B, R
mg/g, HPNIREISCRBTE 74%Lh F, S0k B
+0.01%,

X, = F - Mo 1009
Ay m

A, X ARREES 5> | S (mglg); A
2H A3 1 I T AR oA A BT B mye J2 AR T L
Jot 122 FH TR P o 5 A\ 2 T A ot v PR s 4 ) 0 v
B, Fo2da SN RERF 2, BIAEXS
KeIE A

it Z e Gt o AT s, FE U B IR 5T
ZIUFYM B R, a4 2 A
IR BB 3 AL B DB CE A HH G B Fa bw, AL —
BB e iR 15 B 55 SAs Wi RR 15 B, R
Ward 72 W FH DL 43 A i = (Rl AR ALY, B AR I 4
B, BRI ER Ty 25 44T RN 22 i LG AR AT A 46 i DT TR
TR HEKER, RitaPr¥EiA SPSS 20.0
F1 Origin 2018,

2 ZEREHSW

2.1 EKMEEARY

INEAARK LR 55~190 mm, FHEK
(118.23+£30.21) mm, RKBRILE 2, PR
2.80~62.48 g, VAT (16.86£10.96) g, K5
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Fig. 2 Standard length frequency percentage of Larimichthys polyactis and Collichthys lucidus from
Lyusi fishing ground during autumn 2018

AT Y R RO 2R 2 W=0.0002L% 1 (RP=0.8601,
n=46, P<0.01); Jfisk & 0 &K F 50~170 mm,
S HIR K (103.25+25.05) mm, ARE R LA 2,
IREVLH 2.81~36.46 g, FHIKE(11.35+6.76) g,
TR 5 A B R R BOE R S W=0.0005L% 1%,
(RP=0.8351, n=36, P<0.01),,

22 ZEERRERZA K

B F /I i A RS A B 0 5 5 R b 2 A ]

I 34 B 1), &R0 19.39 mg/g Fl
21.77 mg/g, HL4E 14 FPitaFIAE D72 (saturated fatty
acid, SFA) (C10:0, C11:0, C12:0, C13:0. C14:0,
C15:0, C16:0, C17:0, C18:0. C20:0. C21:0.
C22:0, C23:0. C24:0), 4% & H G 08 Wi /R 19
36.09% il 36.17%; 9 Fh . K i A1 g Wi i@
(monounsaturated fatty acid, MUFA) (C14:1n5.
C15:1n5, C16:1n7. C17:1n7. C18:1n9t, C18:1n9c¢
C20:1., C22:1n9., C24:1n9), 435l & FH R R 1
13.64% Fl 15.92%; 11 F £ A o #1 g I @R
(polyunsaturated fatty acid, PUFA) (C18:2n6t .
C18:2n6¢c. C18:3n6, C18:3n3, C20:2. C20:3n6.
C20:3n3, C20:4n6., C22:2n6. C20:5n3. C22:6n3),
A3 5 H IR TR Y 50.26%H1 47.91% . /NE ta il
Pk Mg EE (L SFA . PUFA W27 T MUFA (P<0.01),
PUFA/SFA FC{H3 14 1.43£0.31 F111.37+0.4, n-3 &
IR 2 = T n-6 RABMIFR(P<0.01), n-3/n-6 LL{H

43514 4.09+0.63 1 3.35+0.46,

ST AT AIGR 1), /)N Uk g
C16:1n7, C17:1n7, C18:1n9¢c (FAAIEFIAGIGAR),
C18:2n6¢c. C20:2. C20:3n3. C20:4n6. C20:5n3
(EPA), C22:2n6, C22:6n3 (DHA) (ZANEFING I
M%), C15:0 (i A5 WilR ), MUFA . PUFA . n-3.1n-6.
n-3/n-6 . DHA/EPA f71E i 3 22 5% (P<0.05).

VRHUE 3 & iR T 1% B8 W7 R R A7 32 18040
R, RI/NE M 4 ARSI AR FEAE(E R R
T 1.00 H 5 Z50lR 500 29.11%. 20.17%.
16.66%. 10.51%, Ril 76.45%, X 4 4~ F
AL B Z AR B 0T LUWA 35/ INE £ SR T R i
FE, BEMHEREAEREER 2), M
B = ISR C16:0. C20:3n3. C20:4n6.
C22:2n6, X4 F WM TTECRE E A C14:0,
C18:2n6c. C22:6n3 (DHA), XI5 = 3 W4y vk 2
BER A C16:1n7, C18:2n6t, C20:5n3 (EPA), %}
5500 F A DT RS 0 C18:0; ik Mg 3
A F R PIERAEE R T 1.00 H 5 22 5TER R 451
9 38.98%. 20.04%. 15.35%, Zit 74.37%, Xt
— F W TR R RN R A Cl6:1n7 |
C18:1n9¢c. C20:4n6, C20:3n3, C22:2n6, C22:6n3
(DHA), 5% Z FE i stk R 8= oy C17:0,
C18:2n6t, C18:2n6¢, XI55 = 3 a7 DT R = 1Y
4 C14:0. C16:0,
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Tab. 1 Fatty acid compositions of Larimichthys polyactis and Collichthys lucidus from
Lyusi fishing ground during autumn 2018

X£SD
- /N Larimichthys polyactis (n=46) WS Hg T £4 Collichthys lucidus (n=36)
fatty acid Tt 540/ (mg/g) AR RI% it 540/ (mg/ ) AR O RI% i
mass concentration percentage mass concentration percentage
C10:0 0.01+0.01 0.08+0.03 0.02+0.01 0.07+0.02 0.84
C11:0 0.03+0.01 0.17+0.06 0.04+0.03 0.17+0.06 0.80
C12:0 0.04+0.02 0.24+0.08 0.06=0.04 0.25+0.08 0.57
C13:0 0.05+0.02 0.27+0.09 0.06+0.04 0.26+0.09 0.85
C14:0 0.20+0.08 1.01£0.18 0.24+0.13 1.05+0.24 0.81
Cl4:1n5 0.04+0.02 0.24+0.12 0.06=0.05 0.27+0.10 0.50
C15:0 0.13+0.04 0.69+0.13 0.14+0.07 0.63+0.12 0.04
Cl15:1n5 0.06+0.03 0.35+0.14 0.07+0.06 0.30+0.18 0.25
C16:0 4.04+£1.76 20.61+3.47 4.46+2.04 20.43+5.19 0.94
Cl6:1n7 0.38+0.22 1.95+0.73 0.59+0.56 2.49+1.42 0.02
C17:0 0.21+0.06 1.12+0.17 0.23+0.09 1.06+0.17 0.19
C17:1n7 0.10+0.04 0.51£0.13 0.13+0.07 0.59+0.17 0.02
C18:0 1.87+£0.90 9.42+2.22 2.17+1.07 9.81+2.30 0.55
C18:1n9t 0.09+0.03 0.50+0.15 0.12+0.07 0.53+0.16 0.58
C18:1n9¢ 1.45+0.63 7.43£1.39 2.03+1.37 8.97+2.97 0.00
C18:2n6t 0.29+0.14 1.53+0.55 0.35+0.26 1.52+0.56 0.98
C18:2n6c 0.21£0.10 1.07+0.22 0.28+0.12 1.27+0.18 0.00
C18:3n3 0.10+0.04 0.54+0.15 0.13+0.07 0.56+0.13 0.25
C18:3n6 0.08+0.03 0.43+0.14 0.10+0.06 0.43+0.13 0.92
C20:0 0.13+£0.04 0.69+0.14 0.15+0.07 0.67+0.13 0.45
C20:1 0.11+0.04 0.61+0.12 0.14+0.07 0.62+0.11 0.28
C20:2 0.10+0.03 0.53+0.14 0.13+0.07 0.58+0.14 0.04
C20:3n3 0.71+0.31 3.66+0.45 0.85+0.21 4.04+0.63 0.00
C20:3n6 0.10+0.03 0.52+0.15 0.12+0.07 0.52+0.14 1.00
C20:4n6 0.77+0.33 3.97+0.50 0.92+0.22 4.38+0.70 0.01
C20:5n3 (EPA) 1.26+0.64 6.35+1.20 1.69+0.53 7.89+1.38 0.00
C21:0 0.05+0.02 0.29+0.09 0.06+0.04 0.28+0.09 0.70
C22:0 0.10+0.04 0.53+0.15 0.12+0.08 0.53+0.15 0.88
C22:1n9 0.28+0.15 1.41£0.45 0.33+0.15 1.50+0.32 0.41
C22:2n6 0.46+0.20 2.38+0.35 0.61+0.20 2.82+0.34 0.00
C22:6n3 (DHA) 5.61£1.93 29.30+3.73 5.04+1.33 23.90+3.90 0.00
C23:0 0.07+0.03 0.41£0.14 0.09+0.06 0.40+0.13 0.92
C24:0 0.11£0.04 0.58+0.14 0.12+0.07 0.56+0.13 0.49
C24:1n9 0.12+0.04 0.65+0.17 0.14+0.08 0.64+0.15 0.83
DHA/EPA 4.74+0.88 4.74+0.88 3.07+0.48 3.07+0.48 0.00
SFA 7.06+2.82 36.09+3.92 7.96+3.34 36.17+4.38 0.85
MUFA 2.64+1.03 13.64+1.95 3.61£2.20 15.92+4.22 0.01
PUFA 9.69+3.49 50.26+4.38 10.20+2.82 47.91+5.64 0.02
PUFA/SFA 1.43£0.31 1.43+£0.31 1.37+0.40 1.37+0.40 0.06
n-3 7.69+2.78 39.84+4.12 7.71£2.03 36.3945.13 0.00
n-6 1.914+0.76 9.89+1.31 2.37+0.85 10.94+1.19 0.00

n-3/n-6 4.09+0.63 4.09+0.63 3.35+0.46 3.35+0.46 0.00
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Tab.2 Component score coefficient matrix of Larimichthys polyactis and Collichthys
lucidus from Lyusi fishing ground during autumn 2018
1% /N4 Larimichthys polyactis WS HFE L Collichthys lucidus
fatty acid 1 ) 3 4 1 2 3
C14:0 0.023 0.329 0.076 —0.064 —-0.101 0.116 0.333
C16:0 -0.192 —-0.003 -0.077 0.150 -0.110 —0.045 -0.309
C16:1n7 -0.122 0.149 0.264 -0.120 —-0.142 -0.074 0.243
C17:0 0.126 0.190 -0.178 -0.218 0.069 0.206 0.018
C18:0 —-0.029 0.001 —-0.036 0.584 0.107 0.191 0.065
C18:1n9c¢ -0.108 0.153 0.167 -0.202 -0.142 —-0.073 0.207
C18:2n6t 0.123 0.146 -0.261 -0.114 0.010 0.306 -0.111
C18:2n6¢ 0.139 0.189 —0.005 0.161 0.062 0.211 0.174
C20:3n3 0.183 -0.144 0.090 —-0.026 0.146 —-0.160 —-0.047
C20:4n6 0.177 -0.150 0.097 -0.021 0.145 -0.164 —0.045
C20:5n3 (EPA) 0.114 0.000 0.346 0.164 0.115 —0.148 0.238
C22:1n9 0.124 0.012 -0.198 0.121 0.093 0.161 —-0.056
C22:2n6 0.188 0.102 0.202 0.094 0.137 —-0.007 0.204
C22:6n3 (DHA) 0.039 -0.231 0.035 —0.345 0.132 -0.113 0.068

2.3 ANEMEK AR ES H K

HRK AR RRF I —B, 4E 14 M Ffg
R . 9 P AN AR TR A 11 Fh Z A0 A0 i iy
2, SFA. PUFA it sr%(3 83 &+ MUFA
(P<0.05), n-3 5 & 5 T n-6 (P<0.05), B2E4Hr
ZERANE 3 PR, TEREES 4 Ab/INEE RSk A
R[5 3 A, B4R K<60 mm, 5 4AK
60~69 mm, i =HEK =70 mm, HIL, 7EAEK
60 mm F1 70 mm B}, FFP €A R & & & A= B
AR o ARYERK AR IR & /1Y Pearson AH3¢
PERCERZE R AR 3, AT AR Z, AERNUE

N
(Larimichthys polyactis)

<60
60~69

I
70~79
120~129
100~109
80~89

90~99
130~139
=150
140~149
110~119

4K #/mm body length group

0 2 4 6 8 10
B distance

N B EAM SR, /N C18:0. Cl18:2n6¢,
C20:5n3 (EPA). C22:2n6, n-6 SR & i 2 A
J(P<0.05), DHA/EPA \n-3/n-6 5144 5 i 3 1EH
*(P<0.05), PiskH##E M C18:0, C18:2n6¢c,

PUFA/SFA 5k 2 3 756 (P<0.05),
C24:1n9, SFA SR &2 83 IE A (P<0.05), H
H SFA 5K S i 3 IEAH G (r=0.984, P<0.01),
MR 20 B M2 5 e 1 /L, /e fa
C18:2n6¢c. C20:5n3. C22:2n6. DHA/EPA &K 4H
6] 2 5 3 2% 5(P<0.05), C18:2n6¢ 7E4 K <120 mm
AAK =120 mm B H B2 % (P<0.05),

Sk Ay A
(Collichthys lucidus)
e I =
S 60~69
g 70~79
§ 120~129
g =130
£ 80~89
g 110~119
= 9099
X 100~109
ﬁ 1 1 1 1
0 2 4 6 8
FEE distance

B3 LS 2018 AR N | Sk MR K LI R A R AT
Fig. 3 Cluster analysis diagram of fatty acid content in different length groups of Larimichthys polyactis and
Collichthys lucidus from Lyusi fishing ground during autumn 2018
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Tab. 3 Correlation analysis between length and fatty acid content of Larimichthys polyactis and
Collichthys lucidus from Lyusi fishing ground during autumn 2018
/N ff1 Larimichthys polyactis Sk AFEE 1 Collichthys lucidus
JIg 105 PR M Pearson 5 1 i3] 3 B Pearson #H 31

fatty acid significant Pearson correlation fatty acid significant Pearson correlation
C18:0 0.043 -0.310° C18:0 0.013 -0.423"
C18:2n6¢ 0.000 -0.775™ C18:2n6¢ 0.000 -0.611"
C22:2n6 0.001 -0.496™ C24:1n9 0.032 0.369"
C20:5n3 0.006 -0.415™ SFA 0.000 0.984™

n-6 0.036 -0.321" PUFA/SFA 0.000 -0.785™
n-3/n-6 0.038 0.317"

DHA/EPA 0.005 0.424™

HE: #RIRTE 0.05 7K ORI b ARG, **3RR7E 0.01 K- ORI b 35 A0 G,

Note: * indicates significant correlation on 0.05 level, ** indicates significant correlation on 0.01 level.

C20:5n3 (EPA) . C22:2n6 7EAR K <70 mm A& K =
70 mm B} H g 3 2 57 (P<0.05), HAtb g iR L
AN WSk HFE AR C15:1n5, C18:0, C18:2n6¢.
C20:1. C22:1n9. PUFA/SFA . SFA &K 4[] H i
F#5(P<0.05), C15:1n5 fEAAK 70~90 mm 51k
£<60 mm A+ =110 mm B B i 2 22 7 (P<0.05),
C18:2n6¢ fEARK <70 mm 5K =100 mm B H 2

%5 (P<0.05), C20:1 7E{AK 90~100 mm S5k
<60 mm. A =110 mm BfE 5 2% 7(P<0.05),
C22:1n9 7EHR K <60 mm 5 & =70 mm i} H i 3%
#£53(P<0.05), HALRE MR AR
2.4 4$F(ERERAER

X B M ELA T8 7V 9 g 105 PR A Ry R AE 1R

R, R RRIE R R b A s W3 4.

x4 HEEREBREEETR

Tab. 4 Signature fatty acids and their sources

RN Z/EN

indicator species source

AL 7 TR

signature fatty acid

TR Pl

indicator species source

AL 7 TR

signature fatty acid

Tk diatom!'”) C16:1n-7, C20:5n-3
C20:5n-3/C22:6n-3>1
3 dinoflagellate!'! C18:4n-3, C22:6n-3
C20:5n-3/C22:6n-3<1
Y7 bacterial'

5 5hY) zooplankton!'”

53 brown algael's)

X15+X17, C18:1n-7
C20:1+C22:1
C18:1n-9

FEVEMIY) terrestrial plant!'!!
T /A i )
seagrass/macroalgae

JEMI A% zoobenthos!'!
W& carnivorous!®

F & herbivorous!'
IR trophic level™

C18:2n-6+C18:3n-3, X22+X24
C18:2n-6+C18:3n-3

BE C18:1n-7, C20:4n-6
C18:1n-7/C18:1n-9 H.{E<0.5
C18:1n-7/C18:1n-9 H.{E>0.5
DHA/EPA

/)N AR Sk A 2 £ L 325 S5 O R R
R4 C16:1n7, C18:1n9c ., C20:4n6, C20:5n3 (EPA),
C22:6n3 (DHA). FEWSHFHEARNITRA Cl6:1n7,
C18:2n6¢c ., Cl18:2n6t. C20:4n6. C20:5n3 (EPA).
C22:2n6 ., C22:6n3 (DHA)#1 Cl16:1n7 ., C17:0 .
C18:1n9c. C18:2n6¢ ., C18:2n6t, C20:4n6, C22:2n6,
C22:6n3 (DHA), X SEARAE S 7R T8 75 1 B 00
HEEE Tk m . /N AFERE IR C18:2n6¢ .

C20:5n3 (EPA) 514K 5 g 3 FiM1 %, DHA/EPA Sk
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<120 mm AAK =120 mm i BB # 2% 5%, C20:5n3
(EPA)TEMR K <70 mm ALK =70 mm B H 5352
5, MEKHEEE A C18:2n6¢ FEMAR K <70 mm S{AK =
100 mm A HL g & 22 573, €20:1 7KK 90~ 100 mm 5
A K<60 mm., AK=110mm B HEEES,
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3.1 BERAERAA MK

/N B A R e IR W b IR W R T & Ay 2K
(19.39 mg/g) ik F Wik My 7 £4.(21.77 mg/g), SFA %
HHIL(36.00%), /N fii MUFA 55 & (13.64%) i
P T Sk A 7 £11.(15.92%), PUFA 5 #2(50.26%)
3 TSk A £0.(47.91%) . BFFE B, i 24
A SFA 23 B8 i %) AR e, 1 2 & R AR A
RE R 2R AE, Mok &P BT &,
H % B £ PUFA/SFA > 0.40 N 'H, WM
PUFA/SFA — > 0.1002% /N o £8 F Sk A 2 f
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ENE TR, Bk, NSRS Mg 2 0 5 F T
e ANNIKER 5N
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3.2.1 FEMEERMNSN BRI UIE IR
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C22:6n3 (DHA). C20:5n3/C22:6n3<1 NJZF3H 3 H
Bk, C18:2n6+C18:3n3 ., X22+324 F I T /Nt
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St A ALY R AN R O BEIR A L AT
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RIBEORG FR L, BT C18:1n7 FEMAL, i
INFIHOREEE, B C18:1n7/C18:1n9 HAE<0.5,
T A ERE, N B AR IE R[]
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FLE<0.5, VLBHBk s 5 N &k, T2
TEPVFEAE R D RR HR B A —E f B vumk, Kt
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TN, RN . BB . REEEA
JEG AV A= 4 o) Sk A 2 £ 1 5% B mu ik v /N
Mi/NEE i C22:6n3 (DHA) W& 5, (REL T H i
X /INEE A0 A T TR

HF DHA/EPA 2xBifi 5 B 3= M 38 I imi 34,
K1t DHA/EPA W] LAA4ZHE /R AE W E 2K, XL
/N F(2.6~5.9) FR Sk M 2 £71(2.6~3.3) DHA/EPA,
KB/ A0 E SR m Tk g 2 By A
LN £ U Sk A 2 10 32 B8 0 i T R 2L AR AL P
ik 82%, IR MR L I T EE A2 AL HE A |
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i 107 TR X T B R A9 4 8 BAT TR 1 i AN i

BAe R, R e XTI TR R, g2
AR BT I 2 P A B P U0 S0 ) TR AR BCRR AN A
M, HALGEE & W o ik xd i i s S N A
Py e o WME, DR AE AR R I BESE ]
WHELEEEY DNA BRI E A Y55 7
TR SE /N AR MK A 2 0 R A AR I

&3k

[1] Xue Y, Jin X S, Zhang B, et al. Diet composition and sea-
sonal variation in feeding habits of small yellow croaker
Pseudosciaena polyactis Bleeker in the central Yellow
Sea[J]. Journal of Fishery Sciences of China, 2004, 11(3):
237-243. [B¥=E, WAL, K, % HIEPE/NE AR
WA AR S PR TR T TP EKERE, 2004,
11(3): 237-243.]

[2] Wang S D H, Zhan B Y. Marine fishery resource manage-
ment in PR China[J]. Marine Policy, 1992, 16(3): 197-209.

[3] XuJ, Wang C, Xu Z L, et al. On the seasonal quantitative
changes of the fish resources in the south area of northern
Jiangsu shoal[J]. Journal of Shanghai Ocean University,
2014, 23(1): 108-116. [#xEE, TR, #HIktl, & ekt
T TR EE I A 2 BT R B TR AR (D). E R
244, 2014, 23(1): 108-116.]

[4] XulJ, SunY, Xu Z L. Fish assembles in the coastal water of
Liisi fishing ground during spring and summer[J]. Chinese
Journal of Applied Ecology, 2014, 25(1): 243-250. [#k$E,
IME, TRIRAL. BT R S e L AR AR ().
N AR 2R, 2014, 25(1): 243-250.]

[5]1 Zhong X M, Zhang H, Tang J H, et al. Temporal and spatial
distribution of Larimichthys polyactis Bleeker resources in
offshore areas of Jiangsu Province[J]. Journal of Fisheries of
China, 2011, 35(2): 238-246. [fhi&s%, Kig, e, &
VLT R 1 Bl N o 0 B 25 A3 AR D). K= 2% 3], 2011,
35(2): 238-246.]

[6] Xiong Y, Liu H B, Liu P T, et al. Reconstructing habitat
history of Larimichthys polyactis in Liisi coastal waters of
Jiangsu Province, China based on otolith microchemistry[J].
Chinese Journal of Applied Ecology, 2014, 25(3): 836-842.
[REBE, XIULNe, XIEEEE, 55, AT HATCEMAENILS
BV /N B A B g (], AR ASAEAR, 2014,



5 8 1]

WiAte 25 5 03t 7 /0N B i RIR Sk A 2 #0 Bk 23 I I P 2 i B B PR AT 5

951

(7]

(8]

(9]

[10]

(1]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

25(3): 836-842.]

Iverson S J, Field C, Don Bowen W, et al. Quantitative fatty
acid signature analysis: A new method of estimating predator
diets[J]. Ecological Monographs, 2004, 74(2): 211-235.
Folch J, Lees M, Sloane Stanley G H. A simple method for
the isolation and purification of total lipides from animal tis-
sues[J]. The Journal of Biological Chemistry, 1957, 226:
497-5009.

Standardization Administration. Animal and vegetable fats

and oils-preparation of methyl esters of fatty acids: GB/T

17376-2008[S]. Beijing: Standards Press of China, 2009: 7-8.

(b FE AR B D 2. SRl i e Foi R HY T o)
% GB/T 17376-2008[S]. dbxt: AR Rk, 2009:
7-8.]

Jin X. Plankton food web analysis of the East China Sea and
the Yellow Sea using analyses of fatty acids and stable iso-
topes[D]. Beijing: Graduate School of Chinese Academy of
Sciences, 2011. [4#5. BRI W 0I5
TP 7 R b0 B Ak AR E W) 02 K U R (D). db st
T EREEBEITFE A BE, 2011.]

Budge S M, Parrish C C, McKenzie C H. Fatty acid compo-

sition of phytoplankton, settling particulate matter and sedi-

ments at a sheltered bivalve aquaculture site[J]. Marine
Chemistry, 2001, 76(4): 285-303.

Every S L, Pethybridge H R, Crook D A, et al. Comparison
of fin and muscle tissues for analysis of signature fatty acids
in tropical euryhaline sharks[J]. Journal of Experimental Ma-
rine Biology and Ecology, 2016, 479: 46-53.

Dalsgaard J, St John M, Kattner G, et al. Fatty acid trophic
markers in the pelagic marine environment[J]. Advances in
Marine Biology, 2003, 46: 225-340.

Stowasser G, Pond D W, Collins M A. Using fatty acid
analysis to elucidate the feeding habits of Southern Ocean
mesopelagic fish[J]. Marine Biology, 2009, 156: 2289-2302.
Rajendran N, Suwa Y, Urushigawa Y. Distribution of phos-
pholipid ester-linked fatty acid biomarkers for bacteria in the
sediment of Ise Bay, Japan[J]. Marine Chemistry, 1993,
42(1): 39-56.

Richoux N B, Deibel D, Thompson R J, et al. Seasonal and
developmental variation in the fatty acid composition of
Mysis mixta (Mysidacea) and Acanthostepheia malmgreni
(Amphipoda) from the hyperbenthos of a cold-ocean envi-
ronment (Conception Bay, Newfoundland)[J]. Journal of
Plankton Research, 2005, 27(8): 719-733.

Kattner G, Hagen W, Graeve M, et al. Exceptional lipids and
fatty acids in the pteropod Clione limacina (Gastropoda)
from both polar oceans[J]. Marine Chemistry, 1998, 61(3-4):
219-228.

Johns R B, Nichols P D, Perry G J. Fatty acid composition of
ten marine algae from Australian waters[J]. Phytochemistry,
1979, 18(5): 799-802.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

Rossi S, Youngbluth M J, Jacoby C A, et al. Fatty acid tro-
phic markers and trophic links among seston, crustacean
zooplankton and the siphonophore Nanomia cara in Georges
Basin and Oceanographer Canyon (NW Atlantic)[J]. Scientia
Marina, 2008, 72(2): 403-416.

Ospina E J C, Sierra C A, Ochoa O, et al. Substitution of
saturated fat in processed meat products: A review[J]. Criti-
cal Reviews in Food Science and Nutrition, 2012, 52(2):
113-122.

Simopoulos A P. Omega-3 fatty acids in inflammation and
autoimmune diseases[J]. Journal of the American College of
Nutrition, 2002, 21(6): 495-505.

Huynh M D, Kitts D D. Evaluating nutritional quality of
Pacific fish species from fatty acid signatures[J]. Food
Chemistry, 2009, 114(3): 912-918.

Fan Y W, Deng Z Y, Zhang A F, et al. Comparison of fatty
acids in wild freshwater fish of the Poyang Lake[J]. Food
Science, 2006, 27(12): 597-600. [JEIF2E, XFEIC, KEFT,
A5 PRI A= 2R PR RR B e (W LRSS )], ek,
2006, 27(12): 597-600.]

Middelburg J J, Herman P M J. Organic matter processing in
tidal estuaries[J]. Marine Chemistry, 2007, 106(1-2): 127-147.
Wang K, Zhang S Y, Wang Z H, et al. Feeding habits of
small yellow croaker Larimichthys polyactis off Ma’an ar-
chipelago[J]. Acta Hydrobiologica Sinica, 2012, 36(6):
1188-1192. [FPl, Z5FF, WIRE, % D5 B/
B ETED]. KAEAYZAR, 2012, 36(6): 1188-1192.]
Liu M T, Li C L, Sun S, et al. Fatty acid composition of
Calanus sinicus in autumn in Yellow Sea and its implica-
tions[J]. Oceanologia et Limnologia Sinica, 2013, 44(3):
702-708. [XIELR, ZEMife, P, 5. KRR K
F (Calanus sinicus)ig 5 R 20 i X HAe = ERI[)). 1S
517H, 2013, 44(3): 702-708.]

Lukoschek V, McCormick M 1. Ontogeny of diet changes in
a tropical benthic carnivorous fish, Parupeneus barberinus
(Mullidae): Relationship between foraging behaviour, habitat
use, jaw size, and prey selection[J]. Marine Biology, 2001,
138(6): 1099-1113.

Wei X J, Zhang B, Shan X J, et al. Feeding habits of small
yellow croaker Larimichthys polyactis in the Bohai Sea[J].
Journal of Fishery Sciences of China, 2018, 25(6): 1289-
1298. [BAFEHR, SKi, BAF5IR, 4. Whig/ N amsE It
[7]. PEZKRRE, 2018, 25(6): 1289-1298.]

He Z T, Zhang Y Z, Xue L J, et al. Seasonal and ontogenetic
diet composition variation of Collichthys lucidus in inshore
waters in the north of East China Sea[J]. Marine Fisheries,
2012, 34(3): 270-276. [BUFHE, KN, BERIE, 5. Kl
P e S A B £ B A ) ZR S A K B B R
AK[I]. PR, 2012, 34(3): 270-276.]

Wang J F, Zhao F, Song C, et al. Diet composition and sea-
sonal variation in feeding habits of Collichthy lucidus in



952 Hh K R #5127 %

Yangtze Estuary, China[J]. Chinese Journal of Applied variation in feeding habits of juvenile small yellow croaker

Ecology, 2016, 27(1): 291-298. [F &4k, #Xilg, M, 4. Pseudosciaena polyactis Bleeker in the Yellow Sea[J]. Jour-

VT 1 Sk A 22 0 B ) A ORI 1 T P i 2R AR R [T]. nal of Fishery Sciences of China, 2010, 17(2): 289-297. [55

B A 2R, 2016, 27(1): 291-298.] W, SR, AL BN ISR A Y B R R
[31] Guo B, Zhang B, Jin X S. Diet composition and ontogenetic PR AR AR, FEKERE, 2010, 17(2): 289-297.]

Research on fatty acid composition and feeding habits of Larimichthys
polyactis and Collichthys lucidus from Lyusi fishing ground during
autumn
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Abstract: Larimichthys polyactis and Collichthys lucidus, belonging to the family Sciaenidae, are important eco-
nomic fish species in the Lyusi fishing ground. With the rapid improvement of fishing power and production effi-
ciency, coastal fisheries generally suffer from different degrees of overfishing, and the resources of L. polyactis
and C. lucidus also suffer from a continuous decline. The purpose of this paper is to provide a reference for the
rational development and utilization of L. polyactis and C. lucidus resources by analyzing their fatty acid compo-
sition, nutritional value, feeding habits, and dietary changes. The fatty acid composition of 46 L. polyactis and 36
C. lucidus individuals, collected from the Lyusi fishing ground during autumn 2018, was measured, and a dietary
analysis was performed, based on the fatty acid labeling method. The results showed that fatty acid content of L.
polyactis (19.39 mg/g) was lower than that of C. lucidus (21.77 mg/g); their SFA contents were similar (36.00%);
the MUFA content of L. polyactis (13.64%) was significantly lower than that of C. lucidus (15.92%), and the
PUFA content of L. polyactis (50.26%) was significantly higher than that of C. lucidus (47.91%). PUFA/SFA and
n-3/n-6 of L. polyactis and C. lucidus were higher than those found in common aquatic fish. The n-3/n-6 of L.
polyactis had a significantly positive correlation with body length (P<0.05), whereas the PUFA/SFA of C. lucidus
had a significantly negative correlation with body length (P<0.01). The characteristic fatty acids C18:2n6c and
C20:5n3 (EPA) of L. polyactis had a significantly negative correlation with body length (P<0.05) and DHA/EPA
had a significantly positive correlation with body length (P<0.05). The C18:2n6¢ of C. lucidus had a significantly
negative correlation with body length (P<0.05). L. polyactis had a higher herbivorous diet when the body length
was less than 70 mm (P<0.05), and a significant decrease in herbivorous diet when the body length was greater
than or equal to 120 mm (P<0.05). C. lucidus had a higher herbivorous diet when the body length was less than 70
mm (P<0.05), and a significant decrease in herbivorous diet when the body length was greater than or equal to 100
mm (P<0.05). The DHA/EPA of L. polyactis (2.6-5.9) partially overlapped with C. lucidus (2.6-3.3). The research
indicated that the nutritional values of L. polyactis and C. lucidus were very high; the larger individuals’ fish oil of
L. polyactis had a higher nutritional value, and the smaller individuals of C. lucidus were more beneficial to car-
diovascular health. Their trophic levels were partially overlapping, and their feeding habits were similar. As the
body length increased, the herbivorous diet decreased and carnivorous diet increased, and the body length was
similar when the diet changed. Therefore, they may have a certain niche overlap and food competition.
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