@.‘%sﬂ@{‘&l

TE R

Vol.37,No.09,2016

K Mt i 4 AL IR P10 10T IDE b i
e 3Ll Wi 182 2H 1 23 A

HZWL, 5k 2, HRRE 53068, KA, TR
(T RFHEFEFR, Tk 315211)

v

i E AR TKEEERBRAARTFRENEEIS L, F KT RO E AR R RIRE AR 8 Ao e B8
xt i fIg 32 BE 0G v, I RN Al &3 - F i & (GC-MS) < BT 42 i fig 69 g By Bt 48 R AT AT, i R R X fe B UIE
A0 B 47 B K Bl R AR B Ak KT S 00 & T R o g 69 AR SR PR G R KB AR 1:0(g/mL) (R R E
55 °C 4R EXAT 1] 6 h AwEi2 1800 U/g; £ HALEAE T, i g3 IR A A 79.21% , b K - 3 8k & JiF Nk oy s P s B2 .24
C16:0(16.27% ) .C18: 1n-9(11.68% ) .C20: 1n—-11(12.94% ) .EPA(9.81% ) #= DHA(23.61% ) , 2 ¥ n-3 & % Rib A= fg
W B2 %35 35.97% , . Y, n-3 PUFA/ ¥ n—-6 PUFA % 7.99, & 8 db K -F 3 6k & A ik i fis LA 4R 3 69 8 S (B Fe iRk 3 46,
TTAE 4 EPA fo DHA S h b it 225 KR,

KL KT HF SRS A, KRB, RS, B8R

Aqueous enzymatic extraction of Liver oil
from Ommastrephes bartramiand its fatty acid composition analysis
XU Tong-yan,ZHANG Ru, YANG Xin-xing, YANG Wen-ge ,ZHANG Jin-jie, LOU Qiao—ming "

(School of Marine Science,Ningbo University, Ningbo 315211, China)

Abstract; Aqueous enzymatic extraction( AEE) of liver oil from Ommastrephes bartrami was performed,the enzyme
type,ratio of material to solvent, reaction temperature, extraction time and enzyme amount were investigated,
meanwhile the fatty acid compositions of squid liver oil were analyzed by GC-MS in this paper.The single factor
test and orthogonal experiment showed the optimal conditions for the aqueous enzymatic extraction of squid liver
oil were as follows; neutral protease was the optimal hydrolytic enzyme, ratio of material to solvent was
1:0(g/mL) ,reaction temperature was 55 °C, extraction time was 6 h, enzyme amount was 1800 U/g and the
maximum oil extraction yield(79.21% ) was obtained under the optimal conditions.The main fatty acids of squid liver
oil were C16:0(16.27% ) ,C18: 1n-9(11.68% ), C20: 1n-11(12.94% ) ,EPA(9.81% ) and DHA (23.61% ) ,and the
total amount of n-3 polyunsaturated fatty acids was up 10 35.97% ,and the ratio of Y ,n-3 PUFA to > n-6 PUFA was
7.99, indicating that the liver oil from Ommastrephes bartrami had high nutritional values and development
prospects,which could be used as the important dietary source of n-3 polyunsaturated fatty acids, such as EPA
and DHA especially.
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Table 1  Orthogonal factor level table
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Fig.1 The effects of proteinases

on the extraction yields of squid liver oil
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Fig.2 The effects of material—to—solvent ratio
on the extraction yields of squid liver oil
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Fig4 The effects of extraction time
on the extraction yields of squid liver oil
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Fig.5 The effects of enzyme amount

on the extraction yields of squid liver oil
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Table 2 Design and results of orthogonal experiment

\ HL X
s AR Bgrg Cﬁjﬁ‘ DA SR
(i) BEWE w0
1 1 1 1 1 63.41
2 1 2 2 2 78.63
3 1 3 3 3 76.75
4 2 1 2 3 67.23
5 2 2 3 1 59.59
6 2 3 1 2 67.90
7 3 1 3 2 67.35
8 3 2 1 3 61.73
9 3 3 2 1 54.82
k, 72.93 66.00 64.35 59.27
k, 64.91 66.65 66.89 71.29
k, 61.30 66.49 67.90 68.57
R 11.63 0.65 3.55 12.02

*3 RS TT 200

Table 3 Variance analysis of orthogonal experiment

KWz WEVFHFM BRE 7 FEH  BFEE
B 212.64 2 10632 305.52 %
KRR 070 2 0.35 1.00
PEHUER] 20.10 2 10.05 28.87 s
fnEfE 238.33 2 119.17 34242 * x
W 0.70 2 0.35

TE:Fy 05 (2,2) =19.000,F, , (2,2) =99.000; * %75 p <0.05,
ZEFPERE s« FIR p <0.01, ZRMER B E .
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LG, SR A0 TR B TR EBCEIS ] 79.21% .
2.4 & BTREh RS BY AE A ER ZH R 20 1T

it f0 fT B IE 2o R FH e Ak T A Ab 38, >R GC -
MS 35 H g iy 2 2H AT 43 BT, HE 0B8] I
] 6 5 38 A v o % BRI ECE 2R Ao 2 T HL AR W R R AT
M, I ARV — A ik R T e 5, S TS R
4,

0 25

1=0 1=5 2
i 1] (min)
& 6 ol ton JH v i s 10 e 4E A i
GC-MS BB F i (i Al
Fig.6  Total ion chromatogram of fatty acid compositions of
squid liver oil by GC-MS
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Table 4  Fatty acid compositions of total lipids of squid liver

5 NI IV R 44 R B (%)
1 SR C14:0 3.30 £0.12
2 + FRkeRz C15:0 0.61 £0.02
3 kAR C16:0 16.27 £0.26
4 9— kR C16: 1n—7 2.24 +0.10
5 TR C17:0 1.07 £0.03
6 fififigmz C18:0 4.98 +0.12
7 iR C18: 1n-9 11.68 +0.21
8 11—~ /\RMHR C18: In-7 0.49 +0.08
9 WPz C18:2n-6 0.56 £0.03
10 ~— KR C18:3n-6 0.51 +0.03
11 6,9,12,15- 4 /\fxIU4EE C18:4n-3  0.56 +0.02
12 9- B R C20: 1n-11 12.94 £0.13
13 11,14- — - —Ffz C20: 2n-6 0.64 +0.03
14 164 U TR €20: 4n—6 2.03 +0.07
15 8,11,14,17- [ BRIU#%ERE C20:4n-3  0.67 £0.03

5,8,11,14 17— — B AR
16 (20 50-3(EPA) 9.81 +0.23
17 9- R ER €22 1n—11 5.71 +0.14
4,7,10,13 16— — “ B HIGR
18 2 Sn_t 0.76 +0.02
7,10,13,16,19- =+ —fk T kiR
19 2503 1.32 £0.05
4,7,10,13,16,19- - Bk KR
20 (22: 6n3( DHA) 23.61 +0.24
21 15— - PUBRSE R C24: 1n-9 0.25 +0.03
3 SFA 26.23
S MUFA 33.31
S PUFA 40.46
S EPA + DHA 33.42
Y n-3 PUFA 35.97
> n-6 PUFA 450
n-3/n-6 7.99
3 it
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