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Abstract: Lipase-catalyzed synthesis of monoacylglycerol proz\ between Linseed oil and glycerol in a solvent system by Lipozyme

435 was studied by response surface methodology. The result showe
oil to glycerol 1:3, the t-butyl alcohol ratio 39.66% (oil to t-butyl alcohol, m/V), enzyme d

e optimal parame

were as follows: substrate molar ratio of Linseed

6.01wt%, reaction temperature 56.11°C and

reaction time 10.48h. Under the optimal conditions, monoacylglycerol content could reach 71.1% in the reaction product, and the content of

a-linolenic acid reached 51.36% in the monoacylglycerol.
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Fig.1 Effect of substrate molar ratio on monoglyceride content
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Fig.2 Effect of reaction time on monoglyceride content
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Fig.5 Effe enzyme load on monoglyceride content

HRE] SBIAN, 2558 26 B B R BRI
=GRy =R A N =Y N Ay S T
CREHIE TS B SRR N R, K s
HITE 3 wi%~9 wt%J [ 4 .

22 WEPNIHTE

ERRZELIRYILL . JHBELL. RBIE Nl
RSN I A b, R I N R R H TR S
SRR I RSSO E S YR B ARl = DY
MAZF 2 H Design Expert 7.1 FHATHRN I BETH, DA
HleE B R RIE AR N 25 o HARE 2 R R R 20
5 B &5 B A1 Lipozyme 435 1 I B H#E 3% iR &
(40~60 C), WitiAI RS LK WK 1.

1 MEETERSKEER

Table 1 variables and levels in Box-Behnken experiment design

n K

-1 0 1

A (R B 18] /h) 5 8 11

B (R ELi%E/C) 50 55 60

C (B3 E/%) 20 40 60

D (HeBEZ/wi%) 3 6 9

2.3 S e AT A T BRI B H T i % 2
231 AR SRR A R

IR R N 2.
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Table 2 Box-Behnken experiment design and corresponding

experimental values of monoglyceride content

X5 A B C D  RHEEASEY%
1 -1 0 0 -1 59.96
2 1 0 1 0 64.34
3 1 0 0 1 65.27
4 0 -1 -1 0 53.00
5 1 0 0 1 64.72
6 0 0 0 0 71.95
7 0 0 1 -1 59.08
8 0 0 0 0 72.12
9 0 -1 0 1 61.78
10 1 0 1 0 63.14
11 0 0 0 0 69.76
12 1 1 0 0 63.55
13 1 1 0 0 64.33
14 0 1 0 1 64.81
15 1 0 -1 0 52.85
16 0 0 -1 -1 50.52
17 0 0 1 1 60.57
18 0 0 0 0 69.35
19 0 1 1 0 65.80
20 1 1 0 0 67.57
21 0 0 0 0 '
22 1 0 -1 0
23 0 0 -1 1
24 0 1 0 -1 58.65
25 1 0 -1 66.70
26 1 1 66:25
27 0 1 63.41

-1 60.19
1 60.97
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Fig.6 Response surface and contour plots for the interactive
effect of reaction temperature, reaction time, oil -t-butyl alcohol
ratio and enzyme load on monoglyceride content
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Table3 Analysis of variance table for monoglyceride contents

T H awmE  FHA #HF  FA P&

bl 14 84244  60.17 10.09  <0.0001
R 14 83.45 5.96
% 30 10 7480 748 346 0.1217
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ANFIRIEER, Fod s B ARIRR I 98% LA b, il 4%
PAFII B H ERA AR & f 0 89.38%, LR EJfk
RErE AL 51.36%.

%4 TRRFPHRRBEAERAR %

Table 4 Fatty acid compositions of Linseed oil and s

monoglyceride
fIE T BR KA\ o I FRAT i HHEE
Cl16:0 4.59+0.54 5.71£0,12
C18:0 2.36+0.74 3.86+0.01
Cl18:1 16.48+1.48 21.20+0.07
C18:2 15.78+0.43 16.35+0.03
C18:3n-6 0.68+0.07 0.47+0.01
C18:3n-3 60.01£1.53 51.36+0.27
& G RER G B F 99.90+0.08 98.95+0.06
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