& @i E I HATYER B

W R RRIE NG/ i JUL P R R SR B B TR A
T, ®mER, EOF, HARME HE

Characteristics of fatty acid composition and dietary indication of small yellow
croaker in the offshore waters of southern Zhejiang
WANG Teng, GAO Chunxia, WANG Shaoqin, HAN Dongyan, YE Shen

TELR ]I View online: https:/doi.org/10.12024/js0u.20200603085

T BERGEBR B H A S FE

Articles you may be interested in

WL AR /N ARG | FET AN AP FE R AR
Growth, mortality and yield per recruitment of small yellow croaker in offshore waters of southern Zhejiang

[ K =R, 2019, 26(5): 925 https://doi.org/10.3724/SP.J.1118.2019.19004

3 4 37 )N B RS A B 0 RK R i D R 2 e S B RIS
Research on fatty acid composition and feeding habits of Larimichthys polyactis and Collichthys lucidus from Lyusi fishing ground

during autumn

K PR 2020, 27(8): 943 hittps://doi.org/10.3724/SP.J.1118.2020.20102

(LSRR Rk =Y AW RTIIDO DN R4 o (SN NS N N R DR A
Effects of dietary fish oil replaced with rapeseed oil on the growth,fatty acid composition and skin color of large yellow

croaker(Larimichthys crocea)

IKFE2EAR. 2013, 37(5): 751 htips://doi.org/10.3724/SP.J.1231.2013.38430

BETRGE R 2R B B VLR B A v 22l A= ) E IR
Trophic structure of major fishery organisms in the offshore waters of southern Zhejiang: insights from stable isotope analysis

o E KRR 2020, 27(4): 438 hitps://doi.org/10.3724/SP.J.1118.2020.19257

AR FRAF B AR ALY | JULPA i AR 2L SR ML 375 A= A s 1) 52
Effect of fasting on body composition, muscle fatty acid profiles and serum biochemical parameters of large yellow croaker

(Larimichthys crocea)

IKF=2EAR. 2016, 40(9): 1440 https://doi.org/10.11964/jf¢.20151210216

P JBROFF T R L 30 A b o DA B £ PR UL P IR BT RRZEL I S A 6F ad K 2 1K B 51
THE EFFECTS OF LINSEED OIL AND SOYBEAN OIL ON FATTY ACID COMPOSITION AND A 6FAD GENE EXPRESSION IN
LIVER AND MUSCLE OF LARGE YELLOW CROAKER (LARIMICHTHYS CROCEA)

KA AW, 2018, 42(2): 232 hitps://doi.org/10.7541/2018.029


http://www.aquaticjournal.com/article/doi/10.12024/jsou.20200603085
http://www.aquaticjournal.com/article/doi/10.3724/SP.J.1118.2019.19004
http://www.aquaticjournal.com/article/doi/10.3724/SP.J.1118.2020.20102
http://www.aquaticjournal.com/article/doi/10.3724/SP.J.1231.2013.38430
http://www.aquaticjournal.com/article/doi/10.3724/SP.J.1118.2020.19257
http://www.aquaticjournal.com/article/doi/10.11964/jfc.20151210216
http://www.aquaticjournal.com/article/doi/10.7541/2018.029

N . N ‘\\ AYY AN Y
%30 %5 6 W W HEREER Vol. 30, No.6
2021 4F 11 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Nov., 2021

MEHRS: 1674-5566(2021)06-0992-10 DOI;:10. 12024/jsou. 20200603085

HiIme g/ N NE Rl NEBRARKERIEETSH

T OB, BRES, ILET, #EAES, o B

(1. RHRGEERSE WERAEEBE, LE 201306; 2. RV TREARDIGR.C, L 2013063 3. Kyeif ¥
JROTFRET R BRTIRE SCE , EHE 2013065 4. AL AH BRI VSR HRL SIS K, B 201306
5. WRULAMEE K HABIICHT WL R 325005)

E: /INE A (Larimichihys polyactis ) JE3% E TG B M ZBF AL AR, T B S5/ & g T e
AR . AR AR i B IR R ASCN A T Wi VL R AR VN o ) UL P B TR A kI A LA A T A,
FRHMERR iR 1 s R DI Be /N s e i B PR i o B5 SRR B /N e fa LY v A o 30 AP g R , 2
e R f1E C16:0.C17:0 .C18: 1n9¢,C18:3n3 ,C16: 1n7 ,C20: 1,C20: 4n6 ,C20: 5n3 (EPA) il C22: 6n3 (DHA)
s Ht C16:0 SR (23.12% ), Hk ol C18: 1n9¢(16.67% ) (C16: In7 (11.45% ) Fl C22: 6n3 (11.40% )
WL R AR B IR (UFA) 44 & ik 3] 60. 20% , .3 B TR IS B2 (SFA) #)2 1m (39. 80% ) , DHA FiI
EPA 7ERLIAR P &8 5 bk 15.54%  AARB /N 0 UL PR ELAT 358 1m0 78 30 1 8 5 DU PR 38 0 25 40 BT S /s TR R g s 7
TEERK AN D EES & A A R3S RIS, SRR B R (MUFA) & i (7 75 32 1) =
22 5 4 K ZBURHE IR IR TE 45 22797 PR 4L IR TG I8 3 25 57, T 120 ~ 139 mm AR 2T > 180 mm K 41
KIC16: 17 .C20: 1 Al C18: 1nOc 764 TRAY A it i 3 /T JUM 7 3 i £ 5 7 T B , /> o £ %
Ui A SRk SR A B M M2 R iR IR A A5 PRI AL S BOSRR AE 5 o AT SR T RRAE AR
iR AR s 16 7 B R TR IR AR o5, i — 20 b SRR I IE SCRR BT /N fa 1 1 S i 4 R, /N A R A
BEYMRARLEESS,

KRR N JRITIR ; BIRAEN ; WHLRFEITE

hE SRS $963.1 XERARERD: A

I FT TR A O 1A P G B 1 3 R LI 4, ML
R ETRE RIS — 7RI R
FEMMER o WG AR IR A Y
I FE 2o e R[S F 14C ~ 24C Jig
TR, 3R] L 5 35 v ) — 6% o I T R i
8300 3o 5 3 A S M A 396 ) 6 5 0 R G W)
oo, DTG 5 15 5 1R T AR 2 b i 0, 46 7 2
W AE — 5 I P AR A Y, €200 1 A
€22: 1 J:457R 88 fL 2 ( Copepods ) 45 £ 1 49 1
IR AR A M R K B R A I 7 TR A
PR TEIRRELEWIR AT R AE R R
Bz B RS HAR e U8, HOWELL 4517 5%
JH 30053 B 45 45 M 07 R AR 30 AR S F 58 K 76

s BHER: 2020-06-18 f&E HEA: 2020-09-13

TR PfE R, Tl B A Y T A RIS T
A €22: 206 1 C16: In7 SERFAL i 7 FR B € &
Pk PR3 1 MR 1 s PETHYBRIDGE 45 4 i
WitshR AR & e i b e ik B A
MEAR TR 1Y 22 72 5 73 B % R R S 15 37 5 Je I
By KBS 16 FhdfcE o gy AT 9T ; 42 3%
B LT IR I I s s v AR RURR S [0 % LU A
TERSASHE KB 3 LR ) B A T 20 Hr, A BRA []
IRBEFEAN TR 245 (8 B AP RAF A ORI 575 R A
DX M M B B B IR ( Exopalaemon
carinicauda ) JRITTRAL MU s B BERT T H80T,
YO ERBH IR R & Bk, s g

HIZE BRI,

EEWB: [ A ARG (31902372, 41906074) 5 _EIRHEHE T 4 TR 234 (210021) 538 65 il B3R & 1 2951 H

(158053)

EE®T: £ B(1988—) 3 LA A, BFFE 07 o A AR 524 . E-mail :425997644@ qq. com

BIEEE . BHE,E-mail; cxgao@ shou. edu. cn

http: //www. shhydxxb. com



6 11

WA WL AT TN B AR UL R TR AL AR B IR AR AR A M

993

/N A ( Larimichthys polyactis) , 3% J& 4 B .
Bl (Sciaenidae ) % £ J& ( Larimichthys ) , B% 5 P4 30
JEJZ M, )z oA T b E AR B0 A
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Fig.1 Survey stations in the offshore waters of southern Zhejiang
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Tab.1 Sampling season, number and body length range of samples
e i Number/ 2 PR B
Body length ‘L"l

Season <100 mm 100 ~119 mm 120 ~139 mm 140 ~159 mm 160 ~ 180 mm > 180 mm range/mm Total/ &
#:Z% Spring 0 0 7 4 1 0 125 ~ 165 12
B Z Summer 1 3 3 4 2 2 97 ~211 15
FkZE Autumn 1 6 2 1 6 2 89 ~ 190 18
2.7 Winter 0 2 2 4 3 2 116 ~ 183 13
1t Total 2 11 14 13 12 6 89 ~211 58
1.2 #HFARLERE 1.3 HiEIE

BUNE RN 4188, A gtk spisk, &
TRV THRHL( Christ 14a) YRR T4 24 h, T4
FE i TR G B BRI AL ( Retsch-MM440 ) By iR T
1t 100 B, A& HAg I MR 2%
FORLCH 2" J7 kb A7, i 0. 2 ¢ Wy K B T B0
BLMA LS mLARFREE A 201 1) =50 B e - R
W, 24 h B EBCEEE T, PR 10 mL
=AM G- WS WOE UE, B0 R RIS, &I
QW LZER TELE T, A 4 mL
0.9% WA AN W, # 8 2 b, JUR 2 T 13
TP R T KB 28 AR B SR 5T 2 I E K 3
TG | A s R Y I ) 4 ) b ofE 7 % (GB T/
17376—2008 ) #1712 H Fg Ak - 76 B IS B i
JA 4 mL 0.5 mol/L ()& S AL A-H BV TR A
Ja K PR E KA N 8 min, fiITA 4 mL
AT - H P W R 25 min, S5 A 4 mL
IECKERREZEH 2 ming B A0 J5 A 10 mL {f F1
FACE I BRI S G AR R E 2 1 he
SR W — 2 2 IEC R Z R, L
37 Pl I R HH I TR A 19 % B B[] A Sk T BEEA T
FEME, VAT JUBE R B TR bR o 5 VR S N AR 21T 2
ito BRNTER & R LR AR LA U5 R
TR, HA D mg/g

X, =F,x(A/Ay) x(my/m) x100 (1)
A X, NP R 5y i B, % 5 A, A
g3 0 TR AR s m Al (Y B L, mgs mye N MR
Yt JURE IR BRI B i, mg s A A TFINARE &b
AWFRPIIETEIA ; F, e s o 5 NAR AR
B 2Z L, B AR A T R o

DR s Ry AR €215 5T 335 356 A X ( GC-MS
7890B, 3£ [H Agilent) , 75 b ¥ V33 K 2% KV il
BRI AT RF ST K 0 R S I 5 A A
& 5 IR IR & s E .
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PR o 45 2R LLP- 2 (. + AR 2 Y IE
XFTR o HIH Pearson F1E AT AT 52 i W R 5 1
R BIAR S 5 72T B i i R 14 MR A2 1 A2
o Biring %5 J& 25X 2 Fp AL i Al RE 7R I U R &
A ZEL 1] 22 57 0 A AP A — € RSS2 IR, DR R
FHBEALIX ZH B3 T7 2 70 B 4 Ui T R 3% i) 2 75 A
TER AR, 4 JG s BAR T, W o M IR R 45 A
14 AN, B 22 2R JFH R DR 2R 1 T S0 2500 A6 B8 5 R
FHARS B 36 R A0k I i R 5 2 £ AN [ 2= A
R AL Y 22 5 1, e o0 BT Y B35 P K
P <0.05, JFREJ7 2K 2 /i, AU T K-S K5
AR B IE S A1, IF AT Levene #5507 22
Frtke L EGETT 0 Hr7E SPSS 23.0 It .

2 4k

2.1 BERRERLAR
MHTL RS ERT i 58 J& /)N v #  JJL A 241 21

A H 30 Fi G TR (4 2) , Horb A FIAR 7 1R
(saturated fatty acid, SFA) A 10 Fh, & B A8 I R
E iy 39. 80% ; AU NG A B8 ( unsaturated fatty
acids, UFA) 40 & 9 Fh 5K 4 F1 g 17 B2
( monounsaturated fatty acids, MUFA) 111 FZ& A~
YIRS W R ( polyunsaturated fatty acids, PUFA),
5300 o R D R 1 33. 80% F126.40% , AN
FNRITR & S AR AR IR & B/ 1.5 £, 1
FARDIIR C16:0 M35 & e, di SRR &
WY 23, 12% , & 5B Y BORR IR D IR L A
Cl16:1n7(11.45% ) .,C18:0(8.07% ) .C18: In9c
(16.67% ) i1 C22: 603 (11.40% ) , n-3 Fl n-6 &
G Z A FIRR DT R ¥ & 43 5] 2 (10. 80 £3.56)
mg/g F(3.89 = 1.60) mg/g, i &g R & & 1Y
18.47% F1 6. 66% , H. i HAT &% & F i {EL ) DHA
1 EPA 4355 11.40% F1 4. 14% |
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2.2 SFA MUFA PUFA #1 DHA/EPA Bk
MEFTHER

SFA \MUFA PUFA Fil DHA/EPA Jg&/N 8 i1 L
PR R AL SR AIE 1) B 2R b . 2 BEAL > 2 X
7 2 5y, /N ¥ £ [ SFA | MUFA | PUFA Rl
DHA/EPA ¥ BN 3 52 AR A 8.3 (P >
0.05) , Pt HUits % FE MK R 245 19 R0 AR
35 E O I AR (K 3) R, SFA S RETEA IR
KA A7 25 25 5% (P <0.05) , 7EfA K < 100

mm i, SFA )& fc i i (39.35 £2.8) mg/g, Fili
HUWRK MR SFA & B 2 B ERIRBE, &
Pearson G/ HT /R , SFA & it S5 A% 1B 2
LR PE AR DG (P = 0. 002 < 0. 01 ) ; J A 4
MUFA #1 PUFA &5 75 {4 20 (8] 1 06 @ % 2 5+
(P>0.05) ,{H:8 i Fe X5 & 30, PUFA 7E =160
mm (R KA &R B AT <160 mm R4,
LM ST REAAE S R R W A K 4 17] PUFA 55 1)
WtEAE 25 (P =0.036 <0.05) .

x2 HIEREiE/NE &AL A KRS ER E AR

Tab.2 The fatty acid composition in the muscle of small yellow croaker

( Larimichthys polyactis) from the offshore waters of southern Zhejiang

JE iR e R o> & B S 3CHk
Fatty acid Average content/ (mg/g) Percentage/ % Food sources References

C14:0 1.53+1.12 2.62 Tk [4]
C15:0 0.47 £0.17 0.80 PR [18]
C16:0 13.52 +6.39 23.12 ik AN [4]
C17:0 0.69 £0.27 1.18 e [18]
C18:0 4.72 +£2.23 8.07

C20:0 0.09 +£0.16 0.15

C21:0 0.34 +0.17 0.58

C22:0 0.48 £0.22 0.83

C23:0 0.67 +0.35 1.15

C24:0 0.76 £0.37 1.30

SFA 23.27 £8.99 39.80

Cl4: 1n5 0.32+0.14 0.54

C15:1n5 0.37 £0.19 0.63

C16: 1n7 6.70 +5.50 11.45 EBEN [19]
C17: 1n7 0.13 +£0.35 0.22

C18: 1n9t 0.58 +0.29 0.99 W/ TR sh ) [20]
C18: 1n9¢ 9.75+7.83 16.67 1o/ TR sh ) [20]
C20:1 0.96 +0.38 1.64 T BT 2 [21]
C22:1n9 0.55+0.39 0.94

C24:1n9 0.42 +0.21 0.72

MUFA 19.77 £13.00 33.80

C18:2n6t 0.29 +0.35 0.50 TR/ i LA 4 [22]
C18:2n6¢ 0.90 +£0.33 1.53

C18:3n6 0.57 £0.30 0.98

C18:3n3 0.68 +0.29 1.16 g5/ [ Mo A B [22]
C20:2 0.75 +£0.36 1.28

C20:3n6 0.67 £0.35 1.15

C20:3n3 1.03 £0.42 1.76

C20:4n6( ARA) 1.17 £0.43 2.00 JEEAT A ) [21]
C22:2n6 0.29 +0.40 0.50

€20:5n3 (EPA) 2.42+1.12 4.14 ik HE [4]
(C22:6n3(DHA) 6.67 £2.38 11.40 HH 3844 [4]
PUFA 15.44 +4.69 26.40

DHA/EPA* 2.96 £0.87 - YR (5]
PUFA/SFA* 0.73 +0.30 -

n-3 10.80 +£3.56 18.47

n-6 3.89 £1.60 .66

n-3/n6* 2.96 +0.85 -

TE: = FORAKIME] ; 430K Jo R AL,
Notes: - indicates undetected; # indicates non-dimensionalize.
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*x3 IINE&EALALALE SFA MUFA PUFA 1 DHA/EPA R){EK AT
Tab.3 The body length classes variations of fatty acid composition of SFA, MUFA,
PUFA, DHA/EPA in the muscle tissue of Larimichthys polyactis

5 A4 Body length classes/mm P

Types <100 100 ~119 120 ~139 140 ~ 159 160 ~ 180 >180
SFA/(mg/g) 39.35+£3.95 27.46+10.96 22.58 +6.46 22.30+7.26 21.10+8.46 17.48 £8.42 0.023 "
MUFA/ (mg/g) 17.87 +0.07 21.86+15.44 18.13 +£9.48 22.68 +15.69 18.13 +13.42 17.46 +£13.34 0.859
PUFA/(mg/g) 18.49 £3.35 16.16 +3.45 15.38 +4.05 17.32 +7.09 13.41 £3.65 13.41 £3.13 0.210
DHA/EPA* 1.86 £0.06 2.45 +£0.66 3.15+0.97 3.42+£1.04 2.98 £0.53 2.93+£0 .69 0.241

e FORARBITAAE B VRS # FOR TG4 AL

Notes: * means significant difference; # indicates non-dimensionalized.

ARG 21 1 BV R B 45 R (R 4) BoR.
MUFA 5 & 5 2= 95 [0 /7 75 2 3% 1k 22 57 (P <
0.05), %% HEHKEMNGEY LS TLZS;
SFA PUFA REHH B FMFW L7 (P >
0.05) ,{H 2 75 F A X HAth 2= 77 2 i /1% ; DHA/
EPA 1E5 15 Al AR 4 (8] 35 0 8 4 4k 22 5% (P >

0.05) {H EK K <119 mm (A K415 > 120 mm
TR A1) DHA/EPA B 332 (B 2E 9 241 () 47 ik
F2Z%(P=0.002 <0.05), Pearson #H 714 K
BoRARKAS S REEEEFEMER(P =
0.003 <0.05) , FHH/NMM &R F ) DHA/EPA #H%
B,

x4 NE&EIAZEL SFA MUFA PUFA 71 DHA/EPA &3 a5{)
Tab.4 The seasonal variations of fatty acid composition of SFA, MUFA,
PUFA, DHA/EPA in the muscle tissue of Larimichthys polyactis

) Z=75 Season P
Types #7 Spring H Z= Summer FkZE Autumn £ Z5 Winter
SFA/(mg/g) 25.90 +6.17 24.28 +9.38 24.51 +10.81 17.97 £6.29 0.102
MUFA/(mg/g) 23.79 £9.32 21.46 +11.55 23.59 +16.28 8.80 £4.50 0.006 *
PUFA/(mg/g) 15.35 +£3.31 15.53 £3.65 16.19 £5.90 14.37 £5.23 0.558
DHA/EPA* 3.38+0.38 3.07 +1.26 2.52+0.74 3.05 +0.56 0.389
TE o FORALRFAAE BV 5 #3508 ot J 8 f
Notes: * means significant difference; # indicates non-dimensionalized.
2.3 YFERERAERBYE R T ‘ps
3 g

WL REE AR /N A LN R B 13 Fioky
fERg Wi B, H b JL Fh 3 22 4 4E IR 5 @R
C18:1n9¢, C16 : 1n7, €22 : 6n3, C20 : 5n3 A
C20: 4n6 [P35 S A 7 Fed R (> 2% ) 36T
FRIE AR I BR $6 7 /N B () 00 4 68 5 A 35 V7 U ik
B R R A 4

R FHEES B0k 56 32 22 FRAE R 7 12 78 257 Al
A R B AE AL 25 57 (3R 5) - MR A 25 57k
B BRAZEN C17:0 M &= 42 C18: 3n3 4h,
At R AE B 77 B2 T 45 2% 759 A AR 4 R) 5 e ik
FEZF(P>0.05) s NFEWERRKE, 7/ F25
TENE MR & A B 22 5,40 120 ~ 139
mm &K H R > 180 mm R 4 ) Cl4: 0,
C16: 1n7 .C20: 1 il C18: 1n9¢ FZ7E i & 1y Z 15 22
S (P<0.05) &2 & 2 o /N A 227
A AE B 195 2 C20: 4n6 . C20: 503 HI C22: 603
TRASET R AEK AR TR EZST (P>
0.05),
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3.1 NEAaWERRARREERNE

/IR R R I U 9 R A A8, N TR O
BB o WL L I /N a1 L 41
ZUP AR AR TR L AN AR U U3 1 A 22 AN A L i
R B L 451 4353 R 39. 80% \33. 80% i1 26. 40%
AN R & 2 T AR R, X 5K
PR NG 5 R T Ay S R U R 1 2
— 2o MR IR O (E R AR P B AR AR
ARG 5 1 R0 75 I R I 5 o B
HhINBE R AN VR A U R 5 ik 1) 60. 20% (L
AR MUFA 33.80% + Z2 AL I 17 R
PUFA 26.40% ) , & F AR LN E 62 (9 AR 10 R
WimR & i (41.13% ) , Hivp 26. 4% 1) PUFA & &
00 ORI S LA BN B £ 1) PUFA 55
AL, PUFA S 52810 KUK AT A o, AACBR /)
B LA BB SE 220t A IR 1T R 2 4 HLIA TG
5B S, RREMERI & SRS h R AR
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S0 -3 06 RYVZAMAMBRITEE T . ASC A EAE PURA S8l b HAR, S s
n-3\n—6 RYNZ AR DR & fE ik 5] 25. 13% , RN Y 4 A M T AR /N B AR S A B
Hrp 5 AFMshy A4 K & B HHC Y C20: 5n3 (EPA, n-3 .n-6 R Z AN AN NG 1T IR 7 it Sk — 25
2.42 mg/g) Ml C22: 6n3 (DHA,6.67 mg/g) ™ iy T/ MAMEFRMEEE.

x5 MNEBFEHTEERBEENSETNERKASTL

Tab.5 Variations of signature fatty acid content with respect to different sampling

seasons and body length classes for Larimichthys polyactis mg/g
,T,jfs éﬁf}s <100 mm 100 ~119 mm 120 ~139 mm 140 ~159 mm 160 ~ 180 mm >180 mm P
a3 - - 2.07 £0.92 1.49 £0.77 1.52 £0.00 - 0.304
)=l 2.29 £0.00 1.80 £0.15 0.85 +£0.50 1.31 +1.18 2.70 £0.12 2.40 +0. 66 0.448
Cl4:0 F74 1.28 £0.00 1.90 £1.46 1.01 £0.00 5.82 +£0.00 1.31 £1.06 0.99 £0.36 0.298
& - 0.60 £0.23 1.07 £1.00 1.09 £0.91 0.59 £0.22 0.32 £0.01 0.348
P - 0.051 0.049 " 0.243 0.056 0.017 " -
a3 - - 8.33 £3.99 9.65 £5.07 8.45 +0.00 - 0.692
" 5.87 £0.00 5.43£0.92 3.57 £2.65 7.83 £7.48 15.42 £0.45 13.68 £1.62 0.142
C16: 1n7 Tk 4.31 £0.00 8.53 £6.57 4.71 £0.00  20.64 £0.00 6.56 £5.95 4.06£2.71 0.631
3 - 1.10 £0.26 2.80+2.83 2.29£1.25 1.44 £0.65 1.01 £0.22 0.574
P - 0.241 0.018" 0.030" 0.024 " 0.017 " -
P - - 0.68 £0.22 0.49 £0.13 0.51 +£0.00 - 0.069
-1 0.96 +£0.00 0.93 £0.21 0.59 £0.17 0.64 £0.25 0.62 £0.05 0.73 £0.16 0.142
C17:0 Tk 1.28 £0.00 0.71 £0.22 0.66 +0.00 1.43 +0.00 0.58 £0.26 0.73 £0.39 0.262
£ - 0.67 £0.01 0.85+0.53 0.79 +£0.38 0.56 +£0.14 0.35+0.00 0.029 "
P - 0.138 0.946 0.096 0.602 0.112 -
i - 11.73 £5.39 13.25 £5.59 9.94 £0.00 - 0.812
g 8.32 +0.00 8.87 +2.60 5.11+£3.22 11.51 £9.44  11.71 £10.24 16.40 +1.44 0.244
C18: 1n9¢ F7e 6.86 +0.00 16.00 £4.38 8.13+0.00 27.99+£0.00 10.07 £9.54 6.54 £2.95 0.423
£ 2.02+£0.83 4.50 £4.58 3.58+2.11 2.76 £1.24 1.40 £0.29 0.416
P - 0.310 0.018 " 0.030" 0.082 0.017* -
* - - 0.68 £0.24 0.49 £0.11 0.54 £0.00 - 0.133
=2 1.07 £0.00 0.98 £0.22 0.58 £0.17 0.59 £0.17 0.56 +0.08 0.48 £0.07 0.030 "
C18:3n3 F7e 1.34 £0.00 0.64 £0.23 0.69 £0.00 0.89 £0.00 0.45 +£0.09 0.78 £0.57 0.109
£ - 0.79 £0.00 1.04 £0.62 0.91 £0.44 0.65+0.16 0.39 £0.02 0.021*
P - 0.241 0.541 0.096 0.602 0.427 -
P - 1.34 £0.45 0.84 £0.28 0.97 £0.00 - 0.097
-1 0.99 £0.00 1.04 £0.28 0.70 £0.17 0.89 £0.29 1.17 £0.05 1.12 £0.35 0.511
C20:1 Tk 1.57 £0.00 0.81 £0.30 0.83 +£0.00 1.41 £0.00 0.65 +0.22 0.96 £0.57 0.336
& - 0.91 £0.02 1.30 £0.67 1.05 +£0.50 0.86 £0.07 0.47 £0.03 0.091
P - 0.482 0.309 0.317 0.602 0.047* -
a3 - - 0.89 £0.27 0.81+0.13 0.87 £0.00 - 0.937
=A 1.18 +0.00 1.17 £0.22 0.99 £0.13 1.16 £0.41 0.90 £0.26 1.34 £0.11 0.723
C20:4n6 Tk 2.03 £0.00 1.26 £0.36 1.08 £0.00 2.59 £0.00 1.10 £0.37 1.33£0.52 0.423
& - 1.23 £0.10 1.40 £0.68 1.65 £0.78 1.07 £0.34 1.04 £0.27 0.574
P - 0.686 0.067 0.093 0.602 0.233 -
H - - 2.35+0.68 2.13 £0.54 2.51+0.00 - 0.937
=2 3.11 £0.00 2.62+0.35 1.86 £0.55 2.34 £1.29 2.86 £1.63 2.41 £0.55 0.511
C20:5n3 F 3.36 £0.00 3.28 £1.31 2.17 £0.00 7.43 £0.00 2.20£1.08 2.18+0.13 0.093
£ - 1.81 £0.36 2.11£0.85 2.11 £0.68 1.48 +0.39 1.20 £0. 17 0.070
P - 0.482 0.635 0.868 0.614 0.112 -
P - 7.76 £1.94 7.48 £1.87 7.79 £0.00 - 0.937
= 5.92 £0.00 5.97+£0.75 5.29 £1.37 8.96 £3.59 7.46 £3.50 6.89 £1.62 0.288
(C22:6n3 Tk 6.10 £0.00 6.93 £1.57 4.61 £0.00 15.85+0.00 6.08 £1.74 5.19£2.37 0.423
£ - 5.73£2.15 5.90 £2.19 5.88 £2.29 4.39 £0.64 4.29 £0.75 0.288
P - 0.696 0.090 0.617 0.082 0.233 -

T - FRARK

Notes: — indicates untested.
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Characteristics of fatty acid composition and dietary indication of small
yellow croaker in the offshore waters of southern Zhejiang

WANG Teng', GAO Chunxia'***, WANG Shaogin'***, HAN Dongyan'”, YE Shen’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. National Engineering Research
Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China; 3. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Shanghat Ocean University, Shanghai 201306, China; 4. Scientific Observing and
Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China;
5. Zhejiang Mariculture Research Institute, Wenzhou 325005, Zhejiang,China)

Abstract: Small yellow croaker ( Larimichthys polyactis) is an important economic species and the dominant
species in China’ s coastal waters, playing a key role in the structure of food web. The contents of muscle fatty
acids from 58 small yellow croakers were determined by gas chromatography-mass spectrometer and the
characteristics of their changes in composition were analyzed. The feeding habits of yellow croaker were
investigated based on the role of fatty acids as dietary tracers. The results showed that 30 kinds of fatty acids
were detected in the muscle of small yellow croaker, with prevalent fatty acids C16: 0, C17:0, C18: 1n9c¢,
C18:3n3,C16: In7,C20: 1, C20:4n6, C20:5n3 (EPA), C22:6n3 (DHA), among which the C16:0
accounted for 23. 12% , C18: 1n9¢ for 16. 67% , C16: 1n7 for 11.45% and C22:6n3 for 11.40% . The
average content of unsaturated fatty acid (UFA) in muscle reached 60.20% , which was significantly higher
than that of saturated fatty acid (SFA, 39.80% ), and the proportion of DHA and EPA in muscle accounted
for 15.54% , indicating that the fish had higher nutritional value. Two-way ANOVA showed that there was a
significant difference in saturated fatty acid SFA among body length groups, and the content decreased with
the increase of body length (P < 0. 05), while the content of monounsaturated fatty acid MUFA had
significant seasonal differences (P <0.05). Most of the characteristic fatty acids had no significant difference
among body length groups in each season( P >0.05) , while the contents of C16: 1n7, C20: 1 and C18: In9c¢
in 120 =139 mm body length group and > 180 mm body length group in winter were significantly lower than
those in other seasons. The fatty acid signatures, known as trophic markers, revealed that small yellow croaker
was a kind of fish that feeds on plankton, benthic and swimming animals, particularly on diatoms,
dinoflagellates, zooplankton and benthic organisms. This highlights the fatty acid markers to indicate the food
source of small yellow croaker, supporting and verifying the results of contents of stomach analysis in the
literature, and also provides an important reference for the study of feeding ecology of small yellow croaker.

Key words: small yellow croaker; fatty acid; dietary indicator; offshore waters of southern Zhejiang
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