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Abstract ; In order to obtain higher purity grass carp head phospholipids and analyze the antioxidant properties of the prepared
grass carp head phospholipids, phospholipids were prepared from freeze—dried grass head powder by ethanol extraction. After
determined its optimal process by the orthogonal test,the composition and content of phospholipids from grass carp head were
analyzed by thin layer chromatography ( TLC) . The fatty acid composition of the phospholipids was analyzed by gas
chromatography—mass spectrometry (GC-MS) ,and the antioxidant activity in viiro was determined.The results showed that, the
optimal process for preparing phospholipids was: Ethanol concentration 80% , material — liquid ratio 1: 6 g/mL, extraction
temperature 65 °C ,and extraction time 3 h.Under these conditions, the purity of grass carp head phospholipids were 84.20% =
0.65% ,and the extraction rate were 3.03% +0.06% .The grass carp head phospholipids mainly contained phosphatidylcholine
(PC) , phosphatidylethanolamine ( PE ) , sphingomyelin ( SM) , and lysophosphatidylcholine ( LPC) , among which PC had the
highest contents(60.00% +0.26% ) ,followed by PE(20.00% +0.17% ).The fatty acids of grass carp head phospholipids were
mainly composed of polyunsaturated fatty acid( PUFA ,52.09% +0.59% ).The PUFAs in phospholipids were mainly C20: 5n-3
(eicosapentaenoic acid, EPA ) and C22: 6n-3 ( docosahexaenoicacid, DHA).The results of antioxidant assay in vitro showed that
the hydroxyl radical ( -+ OH) scavenging ability and reducing power of grass carp head phospholipids were significantly ( P <
0.05) better than the commercial soybean phospholipids as comparation.

Key words: grass carp head; phospholipids; ethanol extraction; antioxidant activity; phospholipid components; fatty acid
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Table 1  Factors and levels of orthogonal test
SES
KV A ZESRE BRRRN  CHRBURE D
(%) (g/mL) (C) (h)
60 1:6 45 1.5
70 1:8 55 3.0
80 1:10 65 4.5
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Fig.1 Effects of ethanol concentration

on yield and purity of phospholipids
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Table 2 Program and results of orthogonal test

S A B C D WERG Al

(%)

1 1 1 1 1 47.90

2 1 2 2 2 64.45

3 1 3 3 3 44.76

4 2 1 2 3 69.56

5 2 2 3 1 68.11

6 2 3 1 2 66.68

7 3 1 3 2 84.20

8 3 2 2 3 83.24

9 3 3 1 1 68.96

K, 157.11 201.65 183.53 184.97

K, 204.35 215.80 217.24 21532

K, 236.40 180.40 197.08 197.56

k, 5237 6722 61.18 61.66

k, 68.12 7193 7241 71.77

ky 78.80 60.13 65.69 65.85

R 2643 11.80 1124 10.12
EXV 4SS LR IE > B L > SREURE > SR HU[E]
AB,C,D, ( Z P B 80% ,BIAi . 1:8 g/mL,
i 3B, (éﬁ;dw“ Y *Mgkl: g/
PEBURE 55 °C, JHUE] 3 h)
=3 EAASLBHRIR IO Z 00

Table 3  Analysis of variance of extraction of

grass carp head phospholipids

EL S5i7 Y %AE iR 2B
Z SRR gy i AmiE ¥y FE WENE
A 212131 2 1060.655 1449.529
B 47.658 2 23829  32.566
C 13.688 2 6.844 9353
D 257.687 2 128.843 176082 x

T TROREN L P <0.05;% s RO B, P <
0.01,

27 ERFHHEEERIESHN

e S ENEVEZ T A R UL S sk 4, GER D
A B, 5o Sk Bk 8 S A 8 IE Bt E
( Phosphatidylcholine, PC ). #§ g W <& WBE %
( Phosphatidylethanilamine , PE) | 5 # i ( Sphingomyelin ,
SM) 1 % 1ML % 8 Bk A5 BF ( Lysophosphatidylcholine ,
LPC) Push@ifi , PC 1Efa Sk wi i vh & B e , 15 60% ,
PE HK,i520%
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Table 4  Transfer values and composition of phospholipids component
LPC SM pC PE
TR 0.16 £0.02° 0.25 £0.01" 0.35 £0.07° 0.62 +0.04*
Wile & (% ) 9.56 £0.15 13.23 £0.12 60.00 +£0.26 20.00 +0.17

AR TR BA BE RS, P <0.05,

5 BERRMHEGTER
Fig.5 Thin layer chromatography of phospholipid

PC B AMARK AT IR N EZBIE, 2 AEIR
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2.8 HEMMEHHAE R RS AAER4E AL

A S BERR AR T BR 4H B L3R 5. B SL i
FOAE W5 BiR 2H i L PUFA b 2, & ik 3 52.09% =+
0.59% , i fn 3k W g EPA & & 5 1034% =
0.03% ,DHA &4 5 17.83% +0.48% , fEH n-3 %
%1l PUFA ,DHA 1 EPA H. A5 4y iy A= By P, DHA
B AMRTE 1 Z2 AN FHE 5 BR , b A A A X s 1) %
BALECEMH . EPA X R R BRI R A0 45 F4 B AL
B, 0T 07 0 LA G 1 2 A2

2547 DHA 1 EPA (BEIE7EPI-A B8 A1 PUFA
£ AR, B4 S g A2 37 91 15 AL TRk
SR AL T S AT S sk IR U5 1R o Y i A
FE R, HAS A B AA 2 , AN 5 B A ARzl >
2.9 {KiMaEHLEENNE
2.9.1 -OH EEERESIE - OH B AR 5% & 1
FI 32—, GBS S A 41 B B b 0 AS A R g I iR,
EEW R 7N Ei=30 RS R S = WD YA/ b b a i il B VAN A B o
MG L IR 6 TT N, B A Sk B g AN R O
HEXT - OH #/A5 #5 5B Ju, H. - OH 75 5% 3R [ & e & 1Y)
B G S AEASIN 74 Wi A e R T R PN, R Sk i AR
-OH JE R R E i TR EUIBIE (P <0.05) ,
H Y - OH ¥ BRBIEUR BE 25 mg/mL B 3K B KAH, 53
A1 94.4% 84.2% . Saito 25 %3 PC Il PE [##%
S FR M HLAA Ve R S S AR TS PR FL . Cortie
AEPIRIE G A B WA Y SFA R MUFA (1) &7 s, He
WG W AR e by . A SLEEIE T PC A1 PE &
EHRKEHE S, kiR K Suisss &
T EE LY SFA il MUFA , K1t , %2 Sk wi i b R o ik

FS EHCSLBERNE MR ZE K
Table 5 Fatty acid composition of
phospholipids from grass carp head

it SR NERHER &t (%)

C14:0 0.17 £0.07

C16:0 1530 £1.12

C16: 1n-7 1.34 +0.24

C18:0 4.81 +0.68

C18: 1n-9 15.45 +0.08

C18:2n-6 479 +1.44

C18:3n-3 944 +1.12

C20:2n-6 1.99 £0.07

C20:3n-6 3.37 £0.95

C20:4n-6 6.12 £0.74

C20:5n-3 10.34 +0.03

C22:5n-6 2.21 £0.37

C22:6n-3 17.83 £0.48

HoAth 6.80 £0.97

> SFA 20.28 +0.07

> MUFA 16.79 +0.08

> PUFA 52.09 +0.59

NEIBR B H A IS P
100
8ot
S
3 60
= 40f
Q

—o— A S

20 o
—— KL ORENe
05 10 15 20 25
AR (mg/mL)
K6 WX -OH iEERAE
Fig.6 -OH scavenging ability of phospholipids

292 WJFJIRGIGE b U A Y A A R
e bRz —" o LT ORI, WG R B 2 IS e
BE RIS S, RV St g W i i A S5 445 Jorn 17y 19 52 o
TE 10~50 mg/mL 3 | PN, B i Sk @i Al 9k Jst ) W 2%
= TR I (P <0.05) , K &85 Al e A S B i
#LEA PC M PE, 35 (8 ik )5 ) 2 (6] 09 22 53 nl BEJ&
A SR TP PC ORI PE 58 UK BRI & 5 s T 9
b AT Eta sk SFA [ E R A LT
3 #Hig

T ik B PR R T SR A 2 B O R AR
1S BENR B B U T 507 5850 « LR 80% , Bk
L 1:6 2R E 65 °C, 2 BN [E] 3 h, 7EL & F T,
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Fig.7 Reducing capacity of phospholipids
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