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Study on lipids in muscle of three species of Chinese freshwater fish
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Abstract: The lipid and fatty acid compesition of muscle of three species of cultized freshwater fish, silver carp,
blunt snout bream, large-mouth black bass, .was examined in this paper. The relation between total lipid (TIL.)
content in muscle and body weight of silver carp was also studied. The major components of total lipid {TL) in
muscle were triacylglycerol (TG) and polar lipids (PL) . Differences of TL centent were dependent en neutral lipid
(NL) contents. TL in belly flap was 2 — 5 times TL in dorsal muscle. The bigger silver carps were, the higher TL
centents m muscle were. The main fatty acids were 16:0,16:1n-7,18:1n-9,18:2n-6,18:3n-3,20:5n-3 and 22:
6n-3. The polyunsaturated fatty acids (PUFA) eentent was 15.8 - 32.9% . The =n-3/Zn-6 ratio was 2.7 (silver
carp) ,2.7(large-moutb black bass) and 0.3(blunt snout bream).
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1.1 XBRA&

B ALGMADREY 200 F1ARETLEFHEUMNKERED, KD BGNEALSGES
%8517 %&. REBENEE 730 ~ 1300g, B L 65 450 ~ 470z, A O B 65 400 ~ 440g,
1.2 BERAIIRE

Ak WK B IRENNERA  BXERNE P - &H THRY, R 20g ENEAN
ST HE S, Bligh-Dyer SR BUIE B, MEH BHENHNMOTEHERSE, H—MANAGNE R ERH S5
B, BEH I, RAE G B RS B Y 3 45, Bligh- Byer ¥ 4 5 R B 78 4 B 5, 4 € AL A B SR
msrmtgtlel, REE WIS FRRIERERE, RAEM, - 0CHRE.

1.3 BRIIER A EE R &8 R R4k
HESRAFEZSAXH[7], B 20-~30mg BAEFEE(WHZKE )RE,MA 1lmL 5% HCI-F B &
% ,80 ~ I00CHAE{L2 ~ 3h, MR AR R, RULHRE, ECKRBRIIEHEFR. REEBRECKSE,
BifE =W 3L Lol — F P 70598 B6 I B2 B , 318 A Sep-Pak Plus silica catridge, FF TmL — 3 P 5edt it
ERE T B, HEBBMEMEPEEOCKBHAELRZ _RAPK, HECKBHR0.05gy/ml KA
[ BEFP BRI, AT MEE M, RAMNTEEL WK ZER, EKEAEH NOGRHFw,

1.4 BRMIBRAR W51

SWALB GC-14B B, C-RBBA iC 1L,

4 % 4% :OMEGAWA X320 B4 H (30m x 0. 2um ) , RSN E S, H B 210C, #HH DB E 230C,
B 35 (AR B FRW 2 ) 230C, 3 HEE A 80: 1, B H & 1L,
1.5 BAREBTE

B BB T 100mg, F 10g B 60 i@ it 4 47 7 B B ot AR ARt AR, Be A 53 11 2 250mL A A0
250mL B A%, RER B R X 0C/K & & X ¥ei , 7R &,

AEBINPHIEHBREN(TIC) A, BRARECK: 2B . 28 =70:30:1(v/v/v). BE
G, F L BSP,ERESEEMBRNHB 6,
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2.1 MARENSERAL

B KNBHMALGNAEENSBEMEBRKX ALGMEESERENRE, ALGHYTE
KANSIRAX SEMAOREMSTPIREE(ED. AL, EREREETHARAXE. AHRHN
B -AOQRENAELTRLYMEAERIBRESFPNZREEN. B, ZFRKAKHES
BN ERHEK, AHALYERSBE , M EREIRE,

=Fath s Mg BIKTHRMEE, 555 EIEE A 66.67% (%) .71.36% (KO B &) 78.55%
(k). M=FRKAREIRNSEREL, KAE 1/100e MR L. RARRKRKANA BIE
SROAAFESRNETPHBEIENER L DFERLPHBENIEREWRETIANEE SR, X
5 Sasaki %%t FA KIS A A RS R MM SRR —BK.
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Fig.1 TLC ctromatogram of neutral lipids in muscle

700 ~ 1300g, ABAEHH L HABRAKENEE, FREZH MEXTRNLN NANERSE BEHR
(A 2), 700 ~ 800g.800 ~ 1000g F 1000 ~ 1300g FYEE, R AR AL E 580912 1.86%-2.51%
f2.87%, RAASENERART IERENAPRZ AR RN,

F1 IAKROSR
Tab.1 Lipwd Camemts of Musde
BE M X = (g/100g MAA)
& hE(g) #WK(m)
BHsE i RE 4¢3 ]
i3 _ lo70.0 38.2 2.94+0.71 1.96+0.54 0.94+0.12
KOBW 40.0 25.7 4.33+0.62 3.09+0.14 1.1320.22
Zips ) 457.5 2.9 5.78+ 1.60 4.54+1.17 1.05+0.16
%2 MAERNSH
Tab.2 Oistribution of Lipids in Musde (g/100g ANEY)
af# ZHNA HEs BE8 e _ 0! BEH Ji
&g 2.94+0.71 1.62£0.37 3.65+0.95 1.3140.22 3.98+1.09 1.93+0.47 3.31+0.85
PR 4.33+0.62 1.67+0.68 7.97+2.03 1.63+0.53 9.00+2.26 1.70+0.74 6.94+1.94
B 3% & 5.78x1.60 3.01+0.92 8.18%2.35 3.56+0.95 8.544+2.63 2.46+0.83 7.81x2.01
FrifasE Bp A KIE R L MIh A — PG, &,
[ ]
KIE S8 E0MERSRMaR, NAKRREER . - .
=3
ShEEHAEBELDTEEME(P<0.05), i e - . .
o L]
2.4 LA BR R ARV BR A iR = . .
FEMBABMDHERNFT 3. =FRKAEMN ! p _— —
MEEMBAETEN20.1~24.6%,16:0 W MAGHH B R /g

NEEER. EABNLSEMER K(32.2~
58.6%), ABRBRBMNPRMERE 18:1n9(16.2 ~
42.7%) , R 16:1n-7 M 18:1n-7. ZHRBHNEE

B2 SUIANERS|SHENXR

Fig.2 Relation between TL content m muscle

and bedy weight of silver carp
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£ 15.8~329%206, FEMN LK EEH 22:6n-3(DHA),20:5n-3(EPA ), 18 :2n-6( A &8 ) , 18:3n-3 (AR
BE YA 20: 4n-6( £ 4 I 465BR ), 16:0.16:1n7.18:1n9.18:2n-6.18:3n-3.20:5n-3 M 22:6n3 X JLFEE
FEEEH RSB ST 285 EEA 64.6% (85) .66.1% (K LI B #) 7 77.3% (K k).

£33 WARKROSHREAR

Tab.3 Fatty Acid Composition of Total Lipids from Mascle (%}

13 KOBg Zip N}

14:0 3.220.4 2.0£0.0 0.9+0.2
15:0 ' 0.7£0.1 0.5:0.0 0.2+0.0
16:0 16.521.2 15.3£1.2 15.5+0.4
17:0 1.420.2 1.2+0.1 0.4x0.0
18:0 2.8+0.2 2.8+0.3 3.1£0.7
J<3 24.6+2.1 21.9+1.5 20.1+0.9
16:1n-7 9.61.0 9.2:0.5 7.3=21.1
18:1n9 16.2+2.1 21.4£1.0 42.7:0.4
18:10-7 4.0£0.5 3.4+0.3 4.720.4
20:1n-9 1.6+0.6 0.8£0.1 2.4:03
22:1n-11 1.1+1.1 0.3:0.4 1.6£0.4
& 32.3+3.2 35.121.3 58.6+0.7
18:20.-6 4.8£1.9 3.3:0 4 8.6+0.8
18-3n-3 5.5£0 1 3.7+0.3 1.5:0 2
18:4n-3 1.7+£0.3 0.8+0.1 0.2+0.1
20:3n-6 0.8+0.1 0.5+0.1 0.8+0 1
20:4u-6 1.8+0.2 3.0£0.1 1.5:0.3
20:3n-3 0.5¢00 0.6£0.3 0.1:0.0
20:4n-3 2.1x0.1 1.3£0.1 0.2£0.0
20:5n-3 58x1.2 3.4%0.2 0.3:0.1
22:4u-6 0.7+0.7 0.7+0.1 0.3:0.2
22:506 1.3£0.2 1.4£0.2 0.8+0.2
22:5n-3 1.6+0.2 4.0+0.4 0.2+0.1
22:6n-3 6.2£1.1 9.9+0.0 1.420.4
& 32.9=+1.1 32.5:0.0 15.8+0.6
He 10.21.0 10.5+£2.7 5.5+0.0
Sn-3/3n-6 2.5+0.8 2.7+0.3 0.3+0.0
Sn-3 23.542.9 23.6+0.7 3.8:0.4

Ackmanl® 0 Levern!'0°45 it , 577K #54 L, 30Kk £ 400 00K Wi BRAG LL B 38 4, Ca B M RS BB, O
CERBESREK. AXTHRALE RS E M-8 RMEE% T EEEKEMF05 R & 6 20 Figk
1 R A R B, WK A EPA & B 53K 40 2, DHA & B Lok 18, {H 8 K f i 1 fo Beiias
MMM SEER, TERIS:0NT BRI TR KA, HFEAMEH# - L AR,

TERLNE ALYNEHBRAR SHMARMHAEZHBA, L 18: n9NSBRAK42.7%, 21
MR F ARG SEHARREBE T RIAT 58.6%, THEE 15.8% . L+ n6 EEZTHEEBENTERE
B 12%,5n-3 5 3n-6 BILL{H (A 0.3,EPA I DHAKM S B HE 0.3% .1.4%. E P9 P4 L FES X B 18:
In9 tBRE 45% , BB FIHR 18:2n6 S B (11.9%),EPA(0.5% ) M DHA(1.9% )W F B RK,
5 7 3k 85 608 I BR LA, + 2 AR

BEFK O BaSHORE BB IR LL B if, 5 HE R K& Rt EPA 71 DHA M S B KA, n3 %
ERBEREDPI23.5% 4. MEMN Sn-3 5 Sn-6 MM TN 2.5 2.7, 5Kk TR,
QL BEMARO IR, ABAY , RAANER ENEHBRARNHEERR, EM AN Bes &, E#
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