A2 % H 1
2018 4F 1 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 42, No. 1
Jan., 2018

X E S 1000-0615(2018)01-0080-11

DOI: 10.11964/jc.20170610868

ZERFTIAMAEF X BAREIHEE S ERAMTH
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WME: W TRARZTAREARTRALTH IR ENREE, B¥EHBTFEXERH
%, ALBRMATAEZAF, REFBLEBETIFELASHEFERX: KAEEFAR
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Wit BN BRESGE. ZRET, SHANWNENREFEREZR, 5480
EVERTRR IR KR &R R ST AR, 48 A0 g B 8. (SFAs)Fn B fa fu fig
Wi & (MUFAs)& E% &, EH5 AR BN & EEWAHEX; WL T M REPUFAs). n-
3R % a0 fiE i 8 (n-3 PUFAs)Fin-6 & % 7 1 fu flg fi B2 (n-6 PUFAs) & &8 (X, H 5 AR
Je Wi &R ALK, KEEFREZNA AL F #yn-3 PUFAs. = + 8 B B (EPA)fn =
TZHAHBROHAS EURn 36 m TREW T ke fui s, FHAREHSE
EEMA; AFEERPNA. REWTF F & RIAA UK B A 8 b F04R 88 89 AT AT F
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I TR ) AT 5 — B £ 2 0 R AR B 2 A 0l DG I
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saturated fatty acids, PUFAs). K& AfAH = 67
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134 v 5, . AHAWFENLREAH LRI & & KX Ao 81

AN KT AR O, BRI, K
Wt FEE. FENR LB R TZ—,
AR R K AR A K, Hirh a2k
TN F R TR B e all D NG 50 A 587
FE20134F B HiK =i i e rp, KA
86.88%"" . KM, MMFREZ, EHRMES
S, Bl — St REE AL, HERRSE
WA PR, FHmZEN ., AKFESEREDY
A R R RN 1 DR (A N
i, ANEZEYRFEAIEAFHALE G ERRES
WES S, E45MAILRE.

ARG LA 27 1T b SRR A 1
DL ) A 3% IR () a2 A i b 4, X HL 3
ATEHALCGERRILA . EIRULRFREIRALA),
DL R 2=l £ FH A 20 OFF I R g I 4 20) 1 g
05 PR A0 R AT TS, DA R R TR £ 2K R )
LU AN R B 07 R 0 B i 2 e RO S
P, WA M ETZEAKLR, WELGHT
fifk €01 2% 19 i I 1 T AU A DA R ol AT B A K
b FH 2K SRR 2 4R S

1 M5 TR

1.1 HmEXE&E

A 5T BEBE SR LK 7 T S E LR B
XK. BTHBERSEMEEEMIEYKEM
(Larimichthys crocea)FIiR 88 (Pampus argenteus);
3 E FIROK R . 228 F R a2 1
H A 88 i (Anguilla japonica). X7 F AEf
(Oreochromis mossambicus)FI 5Lt (Ctenopharyn-
godon idella), #AfhorHR A BHERTX . &
B DCFI BT X 3K ™ Tidg, Horpksmfa . H
A BB | BESE L vw B A £ RN R £ 3O N TR R
mn A, ELER Sy B AR B A SR W I TR 43 1 S
014FAF1—2HMEFTH, HFailh
1~9 °CHI129~39 °C, LI~ 12HA . 2
FEAS SR W) Ji5 8 S BIVER AE A2 2R Y R 2 K A 3 )
B SIEdRREL E L I, AR5 5
FKEBENDFEARWEFWILA . TEHILAN . B
DAL (e 0 DA R U ) MO Jo i 77 5 R £
ERBEREASIE N AT B S R B AR I ZH2Y), A
WIS, —80 CCIRAFF MM BRLH AEA A1 5T
RN EEAR —F, HhREmA R EEE N
0.38~0.40 kg, &K #429.4~30.2 cm, B ZF{RE

0.32~0.36 kg, 1£K29.1~30.5 cm; 4RHEA Z i E
0.12~0.16 kg, 4K 20.4~214cm, EZEHHO0.11kg,
K1:16.7~18.7 cm;  H A g i & 7= #.0.56~0.58 kg,
£4:66.4~69.6 cm, HZ{EH0.53~0.59 kg, KK
62.2~65.0 cm; HFEHEP ML FRE
0.45~0.47 kg, K{26.8~27.8 cm, H i H
0.44~0.48 kg, 4K 27.5~28.3 cm; Hifli & Z
1.35~1.48 kg, #4$46.2~48.0 cm, HF &
1.39~1.55 kg, 1£1:49.5~50.7 cm,

1.2 AR BRI AE AR ER 53 A

HHA PRy S DR BT 22, YY)
FEHC A AR i R T IR 28 10% S A AL AT
) P VA VAR S R R AL hJE B R AR, BRI
G 5 T2 P TR D 26 % 5 Bk 5% A P S i e R ) /<
AH €435 1 (Hewlett-Packard HP-5890)i#E 47 43 #1 f& 1k.
(L=25 m, ID=0.32 min, DF=0.25 pumol/L, HP-UlI-
tra2, IR NEHS). PASO /LAY IUkeR J iy
b, FHE AR M 10%. HEKIEE Tk
G 2 AT ARG DN, W A R A U g 1) 3R 43 S Sk
28071300 °C, H i FE 15 190 °C | 75260 °C
(2 °C /min), 4EFES min, K7 8K R AR S A
FHOF . BN GO PRI I R A &, A0t
58— R I 4 6 22 1 75 (mg/100 gf i 5 )b 47
Bis ot 58w

1.3 BUESH

{4 FISPSS 19(SPSS Inc., Chicago, IL)i/E47 84 A
%7 223 Hr (One-Way ANOVA), FFA ke 5534
BHE 1m=3), 4R imeantSEF /R, P A L)
K £ H A0 1) 22 % HXBH Z #H 5- Hi(Duncan’s
multiple test)HATIPAL, 4 B =M AHE S E 2 7
AR, 3 k25 R B P<0.05,

FAMATLAB R2014a%k {4 X} 354 WL A 41 21 () g
05 2 5 B EAT e W R B, R S B R
JEE AR R b T U TR e IR R 1 R T R R AT
Hefi, AR FE BB R, iR
BRI RE S AH B B, AR SR AR AR T L W
Hiu DX 43 g [ 18 AR B R B

2 R

21 XPCAEIRIS R

X 5Ff £ A LAY 20 2R F R I TR T o A 4
KR, AR AIEPTA A F IR IR, HI6E
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Fig. 1 Principal component analysis of fatty acids in muscles of five fish species in winter and summer

Red represents A. japonica, yellow represents L. crocea, blue represents P. argenteus, black represents O. mossambicus, green represents C. idella; filled

circles represent winter, empty circles represent summer

KA . SR Z 2SR EWE, R
TS P v B A f0 R A I I IR 3 45 M A 8L
Z A, HA 3R (H A 68 g | K AR
YRR RIS IR R ER, PBEERK,
Hov H A 08 fi 5 At 4R £ 25 22 Bl K (B 1) TR
1 O N L R R R N F NI RA SR A 7 AN N
e RS UG R IX 4y, & T 2liifg i
R R fRARBR S — A R IR(E L) &
T4l iR K £0. 25 Y 5 5 L v B A A RN R £ A A =
ST M F AT . BUEBITEIR
KA I T H A B8 G 1 i 7 R G 0 B T A DY
ZWAETT). NENZESFRE, 2MIGHEEGL
KRR R 4 B2 2.7 JIL A v s s R A A A 22
Sk, U AR K 0 R R T AR A I
Z5, HEBR P A R R H A 68 i i
BRIGER G I R LI B 25,
2.2 SFAsZ E

XFF A — A fa, . AR AL X
3FP T A U Y SFAs & e RARAH A, WA &
B 2= PR D X F R -2 A
) e e o 1, H A 6 f ) R 8 3 WL IR 4 22 rp
SFAsHY & i i % i T H AR 3R 025 (P<0.05), M
KB 2B N, BT E KB il
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WAL ZUSFAsI & 1 8 3 = T4 2 (P<0.05)4h, H
AR BR T ERNLAY . 55 L v B AR 0 I AR AL A A
FEFBILIA 4 1 AR T4 Z2(P<0.05), HPh gt
T AR LN SFAs & i B F R T & F K
- (P<0.01),

FE13 2 20 (FF R0 I s B ) SFAs 2 82 755
Frl AL CEENLA . E &AL PR &AL
W), FEAETEE F (5 H A BB ), SR 414
SFAs i i 2 5 T Al & H4H 21(P<0.05), X} T [A]
— WU F M 200, R B 0 R B E b
SFAsH i T HA R0 2, R g K 8 o i
FISFAsT B &M T H AR, bk
IR (P<0.05), WA B2 L0, &
FHALZ 0 B T 2 2 H A 08 i 12 0 A5 i 25
T ZEZHNP<0.05), H LR EES,

23 MUFAsZ =

[] — Fift #11 K [R] AL PR 4 20 B MUF As G 2%
5, 5SFAs—3((£2), ¥ T H—NLAHL AR
HmEME, BRREARMILAIN, H A 68 b
KA L 4H 2L P MUFAs i 3 15 T HAY 3 Fl 1 26
(P<0.05). MAE2ZM LI, UHATRF
o ve B AR LA MUFAs & & %5 T H %
(P<0.05), SSFAsta#h—3, HRtREMER,
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*1 ZEAESMEFEAZELATINMERERSFA)E =
Tab.1  SFAs content of five fish species in winter and summer (mg/100 i H)
HHALA JEELA JEIRIVLA JFE JIgfes g 1
dorsal muscle abdominal muscle tail muscle liver abdominal fat

KF

winter

HE

summer

I 7 {58

A. japonica
PN

L. crocea

LA

P. argenteus
TR S IR
O. mossambicus
Hifh

C. idella

H A fig fiff

A. japonica
PN

L. crocea

LR

P. argenteus
RN WP EM
O. mossambicus
i

C. idella

2705.22+293.10%¢

1770.63+173.78"*®

783.14+65.52*

553.52+52.13%*

433.64+59.59"*

2546.43+519.30""

2500.32+55.67*"

465.64+84.64"""

422.30+47.67"*

448.29+188.35"*

3109.31£1264.67*"

3170.28+505.05""

1424.50+467.64"*

1289.03+114.55"*

908.08+171.39**

2564.22+606.34"¢

3657.03+254.30"°

1535.46+325.56""

515.87+66.15"4%"

390.22+108.78"*

3113.86+333.15%¢

1434.27+179.87%

741.14+53.13**

710.74+86.08**

485.04+30.00"*

2699.44+670.53"°

1812.69+256.47*"

660.04+100.36"*

348.87+84.43""

485.50+107.06"*

2465.54+384.50"*
7377.30+860.10"®
4879.44+2026.46"*"
2575.62+663.46"A
1422.42+1032.60**
2776.66+427.76"*
8817.43+£1254.68""
5454.50+2329.18"*°
4050.02+891.75"*

3713.33+1041.32°4

12 031.12+1378.30°*

/

26 073.38+2044.18"¢

18 105.33+687.90°"

17 249.88+1007.67°*

/

/

25 224.85+1720.28°"°

18 315.55+1802.68*

e ARVNG TR R R — Fp R R4 0 22 57 82 (P<0.05); ANFK'S FRER IR [l — ZE AR 2 7] 72 57 2.3 (P<0.05); “*” KR R Fp £ [F]
AR RIZET Z (0] 22 57 B35 (P<0.05), “** FoR RN [ — A RIZE Z M2 R 8% (P<0.01); </ RnEIEIEm AL, Tr.
AR BT R (SFAs) B 45: C6:0, C8:0, 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
Notes: In the same row, the values with different lowercase letters within the same fish species are significantly different (P<0.05); in the same column,
the values with different uppercase letters within the same season are significantly different (P<0.05); The values with“*”mean the significant difference
compared to the corresponding fish tissue in winter (P<0.05),**”mean the highly significant difference (P<0.01);*/’means no abdominal fat, the same

below.

SFAs include: C6:0, C8:0, 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

®2 ZERESMEFELLAR/DBRIAFIEHEEMUFA)S E

Tab.2  MUFAs content of five fish species in winter and summer (mg/100 g7 )
BRIV JIEERIVLEA FEEBIVLA iigili3 g fes Mg 105
dorsal muscle abdominal muscle tail muscle liver abdominal fat

A7 H A fig fiff 5779.84£569.79"C  6554.98+2776.50°  6637.92+700.34"®  5256.57+1025.83** 27 748.34+1739.31°
winter A. japonica

Kt 1806.70+£199.08*%  3301.02+517.13*®  1450.94+£208.93** 11 721.49+1683.92°®  /

L. crocea

R 601.41£152.68** 1029.90+78.35%4 601.09+140.97** 3882.94+857.47" /

P. argenteus

L e 655.17+£75.41%4 1613.80+195.91"*  864.59+136.54"4 3342.24+1071.90"* 33 410.24+2620.95"

O. mossambicus

Hiff 752.14+£134.51%4 1788.28+388.22"*  850.31+65.60"* 2807.62+2231.44" 32 016.33+1499.58"

C. idella
HZE H A a3 i 4512.50+£1143.09"C  4996.99+1345.76"  4607.42+1538.08"%  4350.05+628.09°* 31 459.15+2393.07"
summer A. japonica

K 2255.89+66.01"® 3379.08+426.22""  1681.95+243.13"*  9276.15£1121.90"® /

L. crocea

HRAE 252.11£67.64% 874.39+258.55" 371.25+48.64% 2825.98+516.46"* /

P. argenteus

BRI IEfA 455.49+57.90"* 640.61+£96.55"" 394.05£105.10"* 4135.03+818.21"* 35389.43+1778.88°

O. mossambicus

Eith 663.03£378.55""  578.19+221.83"* 740.84+191.04A 5044.31+1163.98" 32 126.06+4190.96°

C. idella

VE: BRMIRIE I ER(MUFAs) 8 45: Cl14:1, Cl15:1, Cl6:1, C17:1, C18:1n9t, C18:1n9c, C20:1n9, C22:1n9, C24:1n9
Notes: MUFAs include: C14:1, C15:1, C16:1, C17:1, C18:1n9t, C18:1n9¢, C20:1n9, C22:1n9, C24:1n9

Kb JEF I 00 s i o 2 AR 40 25k i
5 SFAsZEL, BR H A 88 fig 48 4 & FH 4L 2L rh M U-
FAsT m ¥ m TR, e 2 0 s ig iy 41 21

HMUFAs & & i 3% & T 350 LA 4141 (P<0.05),
XFF AR U8, K P P MUFAs & 3%
o T HA 12,25 (P<0.05), 111 1 5 A 0 20 41 2 [8] OC

http://www.scxuebao.cn



84 KooPE

B

Nz,

{1 Lk e

£, £BZZ M ITEEG],
2.4 PUFAs. n-3 PUFAs, n-6 PUFAsZ £

X F ] — Ff £ g 38 mT 2 M UL PR 4 2>
i, KREAE LA P APUFAs, n-3 PUFAs®
I E T HEANLA(P<0.05), TMin-6 PUFASTE
3P LA FR G S 22 ) (e 3~F5). MRl — AL 41

SURIRMOZEA T, H A SRR AR 85 £4 )JLA H PUF A,
n-3 PUFAs & i T LA 3R A0 25, i H A £ fig )1
A -6 PUFAs T & il 2 s T AR 85(P<0.05), A4
HEWESKEE, £FRFH P IEaETI
W PUFAs, n-3 PUFAs#In-6 PUFAs & 14 i %
T H R (P<0.05), 7N, HEFH Y AEAE
WLA HPUFAs ., o FRALA Hn-3 PUFAs T &

R3 LEAESMEFEXZTHRADZRNIAMELEEPUFA)S 2

Tab. 3 PUFAs content of five fish species in winter and summer (mg/100 gl )
HHEBLA e R LA JFRE MR g Wi
dorsal muscle abdominal muscle tail muscle liver abdominal fat

=S H A il i 1392.16+528.75"¢ 1588.87+1115.13*®  1617.21+436.56"° 863.02+77.90° 9204.33+557.61°
winter A. japonica

K 1177.64496.36""C  1807.71£195.93"®  781.95+97.38** 1440.87+368.48™ /

L. crocea

AR 297.13+24.06"* 476.33+73.16"" 324.28+44 41% 740.50+150.27° /

P. argenteus

TR IR 331.28+45.57%* 747.56+£108.43*4 474.26+47.71" 1039.85+156.11° 12 855.76+973.35°

O. mossambicus

il 466.69+64.53"*® 886.30+171.49" 490.72+20.95** 1388.74+1023.14" 12 314.00+2006.61°

C. idella
HZE H A fi fiff 1272.93£172.73"®  922.93+141.24"® 1348.48+322.52%¢ 265.57+42.68"*" 6727.21+903.76"*
summer  A. japonica

K 1174.29+262.03°®  1773.55+154.53°C  843.54+67.76"" 294.08+84.00""" /

L. crocea

A 196.60+38.76* 534.79+158.26"" 213.38+7.21 367.97+118.95* /

P. argenteus

RS IR 244.86+32.36"* 330.58+34.81%" 226.85+57.15%* 978.39+52.12"° 18 201.29+2891.67"®

O. mossambicus

il 444 24+137.78"A 402.54+89.50* 501.97+69.54"" 1561.60+260.74*C 16 175.17+2091.86"®

C. idella

E: ZAMANE TR (PUFAs)E.35: C18:2n6t, C18:2n6¢c, C18:3n6, C18:3n3, C20:2, C20:3n6, C20:3n3, C20:4n6, C20:5n3, C22:2,
C22:6n3, DPA
Notes: PUFAs include: C18:2n6t, C18:2n6¢, C18:3n6, C18:3n3, C20:2, C20:3n6, C20:3n3, C20:4n6, C20:5n3, C22:2, C22:6n3, DPA

F4 ZERFSMHEFELZHAT 3RS N IAMBEMHIR (-3 PUFAS)R &

Tab. 4 Total n-3 PUFASs content of five fish species in winter and summer (mg/100 gl )
HHBILA ML LA AR N6 Jes g s
dorsal muscle abdominal muscle tail muscle liver abdominal fat

B H A fig fiff 762.29+309.80"" 960.67+553.90""
winter A. japonica
Kt 1024.15+79.79"" 1563.14+174.55"¢
L. crocea
HRAE 260.48+19.06"* 421.13+46.00™*
P. argenteus
RN IEfM 72.77£15.374 213.67+64.85"
O. mossambicus
A 144.40+9.28"* 173.72+16.84"*
C. idella
HZE H A fi fiff 548.82+253.07°*  637.57+116.50™"
summer  A. japonica
KH i 1003.90£209.58"®  1528.44+152.56"¢
L. crocea
ERAE 178.97+31.78™4 431.03+154.7348
P. argenteus
LA e e ] 62.41£16.76"* 68.01£7.76"
O. mossambicus
Tl 127.98+9.41%4 114.59+6.01%A"
C. idella

905.61+142.79""

679.96+79.77*"

281.70+54.49**

108.42+5.13**

140.61£3.17**

757.29+136.25"°

710.39+16.87"°

167.77£14.21°*

61.19£13.00"*

132.93+6.07**

693.21+53.08"A"

1064.70+383.00°"

557.31+88.00"""

247.42+21.33**

268.73£120.97**

147.31£70.57*"

76.96+23.43*

124.80+33.15%*"

256.86+44.63"

517.38+145.80"®

5608.44+1055.19"®

/

631.56+364.63"*

956.33+225.75"*

4246.65+127.497"°

/

2100.10+586.81"*

1888.67+369.92°*

E: n-3RZ ARG TER (n-3 PUFAs)®4&: C18:3n3, C20:3n3, C20:5n3, C22:6n3, DPA

Notes: n-3 PUFAs include:

http://www.scxuebao.cn

C18:3n3, C20:3n3, C20:5n3, C22:6n3, DPA
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05, A K EWENANETT A LN NITR & & X AU BT 85

TS5 ZERMISHAFHELZELAPN-6R LA IEFAEHER (-6 PUFAs) S £

Tab.5  Total n-6 PUFAs content of five fish species in winter and summer (mg/100 gPZ )
HHBVLA JIEERIVLA JEHBIVLA JHF i Jg2fs Mg 7
dorsal muscle abdominal muscle tail muscle liver abdominal fat
A7 H A fi i 629.87+275.70"® 628.19+£563.02® 711.60+£300.91*® 169.81+29.92%* 3595.89+1426.96°*
winter A. japonica
K i 153.49+16.65"* 244.57+22.03™*"  101.99+18.86"* 376.17£78.36"*" /
L. crocea
FRE 36.65+5.13% 55.20+£30.034 42.58+10.11"* 183.19+62.59"* /
P. argenteus
BEEW TP e 258.51+£30.22% 533.90£163.60""  365.84+42.59"" 792.42+177.12%%¢ 1105.03£637.99"®
O. mossambicus
Tl 322.29+55.49"AP 712.58+155.02"® 350.11+18.49"" 1120.01+902.23%¢ 11 357.67+1788.40"®
C. idella
CES H Ak i i 724.1£354.97"® 285.36+42.68"" 591.19+247.47"" 118.26+27.92"* 2480.56+776.72"*
summer  A. japonica
Kt 170.40+65.39"® 245.11+35.50"° 133.15+50.96" 217.12479.33* /
L. crocea
R 17.63+7.28"* 103.76+8.42°""* 45.61+18.23** 243.17+98.11%* /
P. argenteus
BB AEA 182.45+15.90"4° 262.57427.55*® 165.66+44.36"* 721.53+96.18*° 16 101.19+2546.82"°
O. mossambicus
Hiff 316.27£143.12""®  287.95+87.64"" 369.03+64.30"4° 1044.22+127.54%¢ 14 286.50+1906.85"®
C. idella

VE: n-6 R % AR iR (n-6 PUFAs)f$%: C18:2n6t, C18:2n6¢c, C18:3n6, C20:2, C20:3n6, C20:4n6, C22:2
Notes: n-6 PUFAs include: C18:2n6t, C18:2n6¢, C18:3n6, C20:2, C20:3n6, C20:4n6, C22:2

.34 5 2 = T 2 22 (P<0.05),

X AR B 42U IR RN e s ok Uk, I8
Jbs G 15 41 21 PUFAs . n-3 PUFAsHIn-6 PUFAsH;
1 0 T 3R ILIA 41 41(P<0.05), TE[R]—414
ARt Z [ s, EE2RRUE, A
T 58 5%t v W AE £ RN A8 I IE R PUF AsFlin-6
PUFAs T it b 3 5 T H AR 3R 1. 25(P<0.05), H 2=
A0 IE n-3 PUFAs & ot 5k 35 s T LAt £ 2
(P<0.05). M5 22550 Hr, H 7 68 b fiF 1k o 19

PUFAs#In-3 PUFAs, K i JiFJE H PUFAs T &=
DL K B BR AT Hn-3 PUFAsHY & HEH JR & Z L 25
T H ZE(P<0.05), Mo & 2 1A 65 g T b
PUFAs &) i % i T H 2 (P<0.01),

2.5 n3/n6{&

X [] —Fofr f g 3 nT PR SR UL, BR T
A0 I B LA TP n-3/m-61H B K T8 5 AR B
N . ARER TS EUL A n-3/n-61H 0 25 5 T E S A R AR

Fz 6 ZXEMESHAFEALZHELAHn-3/n-6/E

Tab. 6 n-3/n-6 ratio of five fish species in winter and summer

BBV JIEERILIA JEHBIVLA JFF Iz e g P
dorsal muscle abdominal muscle tail muscle liver abdominal fat

A7 ] A £ fif 1.40+0.34"® 1.95+0.62"4 1.87+0.74%* 4.28+0.56"" 2.43+1.24"
winter A. japonica

KF 6.71£0.21"¢ 6.37£0.20"" 6.85+0.63""¢ 3.12+1.25"" /

L. crocea

G 7.25+0.51°¢ 12.33+5.06" 8.66+4.31¢ 3.64+0.90" /

P. argenteus

BT AR 0.27+0.03"* 0.67+0.45" 0.30+0.02"* 0.37+0.14* 0.13£0.02

O. mossambicus

il 0.47+0.06°* 0.26+0.04"* 0.40+£0.02°4 0.26+0.04"* 0.08+0.01°

C. idella
eSS I A fig i 1.42+0.75"™ 2.29+0.37® 1.62+0.53/8 1.87+1.32 2.02+0.51"®
summer A. japonica

K 7.23+1.76"° 6.50£1.04"¢ 7.02+2.36"¢ 0.44+0.14" /

L. crocea

HRAE 12.59+3.53"® 4.10£1.37*5¢ 5.38+2.25"%¢ 0.65+0.29" /

P. argenteus

LN E S 0.33+0.06"* 0.26+0.01"* 0.38+0.03"* 0.39+£0.11° 0.13£0.03%*

O. mossambicus

Hiff 0.61+0.26™ 0.53+0.22" 0.38+0.05" 0.48+0.10 0.13£0.02"*

C. idella
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AL Z 4h(P<0.05), A ¥ 0 W 2 5 (%6).
MIF —Fp AR LN H LR E, KO A R 68
() 3 LA 40 40 n-3/n-6H K 4 1 8 3 T
AP (P<0.05), ATV, IR
42 Hn-3/m-6fH A 2 K A B i A

Xof T JE R M i 0 3k 2 AR £ FH 41 20>
Ui, SR LA H LU A, n-3/n-6fHA1E
6 M i T A 2 S S B v 1, X5 T LR IR
7 R A5 i A BT R[] o T 4% 2 1 i 41 40
KUk, HAHBE K 0 FIAR B n-3/m-6fH B
7 T 5 5 b e B R i R 47 (P<0.05), L ZP H
7 18 855 ) i Jes RS i n-3/n-618 ik 38 e TR & [ e B
i1 1 5 .(P<0.05)

2.6 EPAFIDHAS =

X Rl — M AR 3 MRS T S, B
f) K 8 105 FR LN P EPAFIDHA & i 2 & 5 T
TR AR LA (P<0.05)(%7, #%8). X T [ —JL
EETEN RN EEEES ST E RN 1T DNy kY
WL AL EPARIDHA S & 5 T H A 3R M35,
FENJRAE A 20 5t 1 35 25 R (P<0.05) . A H TS
Z SN, A ZREETFERNLA AL HE B
P DHA % it i 2% = T 2 2 (P<0.05), TMEPA®Y
HICH 225,

XF T IV JUE IS i B I 3 2 AE £ 4 405
Ui, SRl NN S R, H A 58 b
52 1 g 105 2H 20 W EPAFIDHA & & i 35 i T Hofh 4

ZIERAL(P<0.05), HlitadsF ot iash ., ME—
HEURF LR F, LT KRB MITIEHR

EPAFIDHA % & 8 35 5 T Hifth 1 35(P<0.05), %
7= H A 6B B DHA 7 it i 3 5 T HoAth #4285 (P<0.05)
N ZRRF, &2 H A 0 i F 5 68 5 JF
HEPAMIDHA & & 1) 8 3% & T 2 22(P<0.01),
K#EmiFlE " DHAG B L E EF® THES
(P<0.05), £ Z= i i JHF JUE ARG s i i 4 27

DHA & i % Ik T 5 Z=(P<0.05),

3 iR

3.1 AE&AHIBEHERIEE o4

AL PR 2H 20 i 7 1 =6 B 43 0 A7 L3 T LA
Fi, AR R S R PR G O IR K PE Y
H 7S 8 i) 1L P+ R o TR 2L A 5 2 £ 1 0 28 (Vg 9
PERY ER B8 AR KM B e W R ) B B X
B, B A S AP X WL A IR D TR AR A K
M) o [F) Shy PR B %) R (T ) R T A 6 B (U
IKHEY 3 B T 28 RS R IR, [Foh 22 &t
B B, COf P ) 5 5% b e B R £ R K M) 40 il A
T RIS IR B, U W KA £ B R AR TS R AR
a2 X6 11 28 JUL PR I A R 2 7 A 5 K

R RER R | AT IR DL R PR AR
238 VLA HP 45 2 1R 7 R EL A9 RN 5 2 i AR AR 1Y
H A 68 fig 15 oAt 4 £ 28 22 B K, #EM AT RS
HAG A, H A8 o8 T e vk a2, Fk
7 O 8 R U K R B A R U0 S BISE TS, B A

RT ZLEFASSHAFELZELAGTEPASE

Tab.7  EPA content of five fish species in winter and summer (mg/100 iy H)
HHILA JIEER LA JEHBILA JHF i G e i
dorsal muscle abdominal muscle tail muscle liver abdominal fat

= H A i fiff 180.86+75.64*® 215.18+122.13*® 208.58+41.23"® 95.61+11.88"* 1129.09+197.15"®
winter A. japonica

KH i 269.56+24.41*" 423.16+40.92"¢ 175.55+22.84"" 246.76+80.91"® /

L. crocea

FRAE 41.37+6.42% 66.09+5.60* 44.83+12.02* 56.20+7.69* /

P. argenteus

B R 2.16+1.09* 20.9+16.96" 3.14+0.17* 0.00:£0.00" 36.52+21.08"

O. mossambicus

i 5.76£0.40"* 7.13+0.34"A 5.33+0.39"4 10.98+3.46" 60.67+15.50"*

C. idella
eSS H A fig i 128.10+75.287A8 153.72+54.58"" 116.10+66.98"¢ 14.61£7.39*" 862.12+92.33""®
summer  A. japonica

Kt 246.72+51.99"® 374.63+33.61°C 168.20+1.47"¢ 20.98+15.18° /

L. crocea

AR 26.87£6.30™" 76.21£29.22°4° 28.43:£1,94A8 5.89+2.94" /

P. argenteus

RN IEfA 2.7742.18* 0.79+0.79* 0.79+0.79" 0.00+0.00 0.00+0.00*

O. mossambicus

Hiffy 4.83+2.49* 6.70£0.25" 6.52+0.28" 14.40+7.53 22.64+22.64"

C. idella
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Tab.8  DHA content of five fish species in winter and summer (mg/100 giZ )
BBV JIEERILIA JEHBIVLA JFF Iz e g P
dorsal muscle abdominal muscle tail muscle liver abdominal fat

458.14+43.33%¢

380.46+43.95"¢

453.59+30.31*®

560.60+223.15""

3151.15+882.12°¢

/

170.69+26.43" 287.81+£58.20"" /
33.23+3.32% 102.78+26.04" 232.39+134.17*
32.31+1.18* 46.76+12.32* 27.67+14.88*

398.74+66.27""

95.544:47.82¢4"

2347.96+131.06""

A7 ) A £ fif 393.57+160.02"" 498.80+256.00"¢
winter A. japonica
KL 572.56+38.72"" 850.08+106.42""
L. crocea
AR 160.33+9.89* 247.02+38.63°
P. argenteus
BT dEfA 19.88+5.90" 87.91+54.14*
O. mossambicus
ity 35.97+0.72" 30.54+1.94*
C. idella
CES I A fig i 287.56+139.74"* 349.48+54.40"®
summer  A. japonica
Kt 590.02+120.27""® 896.07+106.57°¢
L. crocea
AR 99.85:17.37"* 233.78+85.31"AF
P. argenteus
e e 20.27+7.37% 18.83+2.12%
O. mossambicus
Hiff 35.26+8.43"" 32.74+2.53"
C. idella

413.54+8.90°" 40,4521 43445 ;

93.45+11.68™* 17.31£12.01%*" /

18.47+2.59" 88.61+30.28"% 216.59+143.61*

34.331.26" 139.72+32.28"" 99.13+7.87"%

7K H B AR A A B8 23 VLRI R AR R
HE, S5 BBk A e AT B, T H A 68 figg
P o A A T T AL KR 3 BN WA Ak,
RE X A PN R i R 2 08 B R e, = B
O s R i B AT TROK EL RO ARAE , R B TR A
FRIFHIE

3.2 & XEMHIRAMNEARERME

MFEI~8F H, X FA 1 I g i 41400 H A<
BB B SE LE w B ARt et R UL, B A7 IR
(49 J5 s i 7 2H 28 /&= SFAs . MUFAs., PUFAs. n-
3 PUFAsAHIn-6 PUFAs T it fi e I HBAL 5 TXF T 7E
AR YRR T s i 7 2 A BE A R £ R AR
BEOR UL, ARPEIRATZ AT BRI, R AR 7 A
T T LA A RE Dy A i, T
SFAsHIMUFAs & A S o BUILAT L, a2
21 SFAsTIMUFAsI 7 i 5 20 UIR i & = % )
PG, MMM S EW . MPUFAs,
n-3 PUFAs#iIn-6 PUFAsA J2 EPAFIDHA % & ) 5
BEWi & o 2 O R . X AT ESE K SFAsFIMU-
FASTE g 105 R 45 21 43 v BT o He g, DRt s g
HE/RSEN & &% VML, MPUFAs, n-3
PUFAs. n-6 PUFAsLL X EPAFIDHA & A Xf 48
A LV AZ BRI A mOR K, T Az B
IR FR 5 LA K Uk A5 5 e 5 R

33 &M SREHRAEARKNXR
MABF ISR UE S, WEHa A 68

i . R £ RN AR R A LN 21 2 n-3 PUFAs, £
FSEPAMIDHA, H& &S TREENEIZL Y
3 e B R A LR 5 R R R
T H A 6 figi F1 K 5, LA n-3 PUFAs.
EPAFIDHA® &t b 2 = T 58 5% [ s & A fo f
o FHZEMRIHL, FEXT 1040 w3 L A 4 35 4 15 Ff
10109 UL IR R 5 PR A L o e i st R B, R
PERIZ B P 025 hn-3 PUFA, EPAFIDHA 7 &5
FREWMIEN, ILFEHE, TRl T e
YrBE ) E SRR, I VR U RO TR R B IR
M Hn-3 PUFAs, AEREMHOIIENEEKX
irn-3 PUFAs., EPAFIDHA,

1 PR P S CRy 2 F S 8 g R
HOHNLA A KL 5t AZEA 35 Wn-3 PUFAS,
EUEEPAFIDHA, WX AN BERUL, ZEB8HRA
gHEA, ATHAKZ M3 PUFAs, M
A Bh O AE B AR 9 1) TS

34 KEIMESEREHEREAMNXR

£ 41 20 1R 7 R 4 AN A S AR S A Tk
BUIMIK, 2 HAEREE M m "7, IR
KA, MRS S A L] n-3 PUFAS",
XAV R RAMM, ReLETE, BN
R 0 AR 5 338 43 LA 41 21 rfrn-3/n-6 {8 34 i 3%
KFRAKMER S P A M fa(£6); H
A 5 i v 53 S 2 1 S TR AR LA Hn-3/m-6{H 5
HRERAH LGB B 22 0 A, AL A
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F/NT 2R KA I VEPE RS Y
n-3 PUFAs, ] AEJ2 ¥ 7 0 A ) 2 W 5 (0 3 7
VF 0 2 RV W B ) b (9 n-3 PUF AR AR 1E T
PEfaErh, AT EUO R I & L Bin-3/n-611 i
7 PR 20 AR

EAERERY, R RAFE G, BEE
HRFEER B RGN, fa R An-3 PUFAstL 23 & A4
b i ans in £k B 25 i Capoeta damascinalJl IR Fl
JiF W #n-3 PUFAs. EPA. DHALL K&n3/n6fH i
FFE AT, A SR B X A P i T R 4
WA B M , BEA FEAR AR 2H 21 (Food and Agricul-
ture Organization of the United Nations, FAO)F1 1t 7
T34 2 21 (World Health Organization, WHO) % 5 #i
1 n-3/n-618, 78 H % 5 & i e A il ol
5:1~10 = 1" ZMRIARIE, 8 AR 85 LA
Hin-3/n-6{H 5 A Ky 5~10(36), AR 2 1 AR 6
WP 1 B n-3/n-618 R e A LU, B I R 3 5= A0
B 15 o
35 FHCRE)SEBBRARNXE

BR T B PERUK R IR BT, A SR A2 R
0 1R T R 2 B — S QBRI R B2, SR, AN
[i] 25 15 il 55 % £21 A) FPn-3 PUF A& H2 A 52 1 X 4
P B AN F AR . Hig il , YT fa(Sardina
pilchardus)F1 % 9 i £ ] H i n-3 PUFAs L] 57K
R, &R P AR M Rk R P 3R
0K Fn-3/n-6f8 5 , 1A B 9T oK B RTAR B8
ErPn-3/m-6{H4 & B & & T A%, FFEURPIKIR
BRI -3 PUFAs & i 0 B2,

Kz 4b, n-3 PUFAs& 76 B 10 18 1 L
AL B L v B AR A R LA DL S H A 68 il
ERIFIE P R B A FERE TR SR, X
W TGRS T, kP 218 MEEee a5
AR R, I HA ZMRTHEE Z A
LR A 7 R Ok AE 5 40 MY it s 2
I, MZJTH T, AFMBLERMRMNE
FEME T 5

xR, MIANIERAREEZSY
Fir . B AAEBEAEAFNA D EZS, [
B A1 J U A 23 % f0 4K P i D R 4H R AR Y
Wil o MR DT T2 35 5 0 F BE R, I ¥ Ml IX S 28
BN T fZrh H A BE i | K £ R 4R B
WLA Hrn-3/n-6{H % &, Jf Hn-3 PUFAs, f14&
EPAFIDHA S ¥R . M, BRI AR

http://www.scxuebao.cn

HAERAKMIE, BIRH A /rn-3 PUFAs T &
AN FE a2, BHARN &R, 2% gl
RE R ICRE &b SRR D R, A7 5RA Bh xR
BRI TR . W S, A FARWNIE
7 R 48 M 1, n-3PUFAsS & i,
FMEm TREMI,
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Comparative analysis of fatty acid profiles in different tissues of five economic
fish species in winter and summer

QIAO Fang, LIHuan, LIDongliang, ZHANG Meiling, DU Zhenyu"

(Nutrition and Environmental Health, School of Life Sciences, East China Normal University,
Shanghai 200241, China)

Abstract: In order to better guide consumers in choosing fish, the fatty acids profiles in the muscles, liver and ab-
dominal adipose of five economic fish species on the markets of Shanghai in winter and summer were examined.
The five fish species studied included carnivorous marine fish (Larimichthys crocea), omnivorous marine fish
(Pampus argenteus), carnivorous freshwater fish (4Anguilla japonica), omnivorous freshwater fish (Oreochromis
mossambicus), and herbivorous freshwater fish (Ctenopharyngodon idella). The results indicated that fatty acid
profile was different among these five fish species, and it was related with the living environment and feeding
habit. Saturated fatty acids (SFAs) and monounsaturated fatty acids (MUFAs) tended to accumulated in abdominal
adipose and liver, where fat content was high. However, polyunsaturated fatty acids (PUFAs), n-3 PUFAs and n-6
PUFAs were not correlated with tissue fat content. The SFAs, MUFAs, PUFAs, EPA and DHA content, as well as
n-3/n-6 ratio were higher in carnivorous fish (4. japonica, L. crocea, P. argenteus) than those in omnivorous fish
(0. mossambicus) and herbivorous fish (C. idella). The n-3 PUFAs, EPA and DHA content in the muscle of mar-
ine fish (L. crocea and P. argenteus) were higher than that of freshwater fish (O. mossambicus and C. idella). In
winter, the n-3 PUFAs content in abdominal muscle of C. idella and tail muscle of O. mossambicus were higher
than that in summer, as well as that in the liver of A. japonica and P. argenteus. In summary, fatty acids profiles
were correlated with the species, feeding habit, living environment, type of tissues and the season. The fillets of L.
crocea, P. argenteus and A. japonica have high nutritional value because of its high n-3 PUFAs content. In gener-
al, fish in winter contained higher n-3 PUFAs than summer fish, thus the nutritional value of winter fish is higher

than that of summer fish.
Key words: economic fish species; seasons; edible tissues; fatty acids profiles; n-3 PUFAs; nutritional value
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