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Screening of Lipase for Synthesis of 1,3-sn-Diacylglycerols
and Its Esterification Characteristics in Solvent-Free System

MENG Xiang-he, ZOU Dong-ya, DUAN Zuo-ying, MAO Zhong-gui
(School of Biotechnology, Key Lab of Industrial Biotechnology, Ministry of Education, Southern Yangtze
University, Wuxi 214036 ,China )

Abstract: Lipases from different commercial sources were screened in terms of their
regioselectivities (RE) and activity of esterification. Obvious differences were found in the RE
value so that it can be selected as a measure to classify these biocatalysts as those of specific,
selective, and nonspecific. On the base of systematic screening experiments, Lipozyme RM™
indicating high regioselectivites and high esterification activity was used as the catalyst for
efficient synthesis of 1, 3-sn-Diglyceride with glycerol and fatty acid as the raw materials in
solvent-free system . The results suggested that the species of fatty acids and alcohols, reaction
temperature, and water activity effected esterification activity of Lipozyme RM™ significantly.
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1
Tab. 1  Esterification activities of Lipases from different
commercial suppliers
(EU/g)
Novo 435 Candida antarctica 705. 47
Lipozyme RM™ Rhizomucor miehei 945.12

™M

Lipozyme TL Thermomyces lanuginous 165. 8

Lipase AK Pseudomones Species  805. 85

Lipase LAP Pseudomones Species 772,64

LipaseL.MZ — 450. 61

Lipase AP15 Aspergillus niger 445.05

Lipase LZ — 161.19
Lipase G50 Geotrichum Candidum 454,23
Lipase AY30 C. rugosa 301.76
, Lipozyme RM™ ,
Lipase AK, Lipase LAP, Novo 435.
Novo 435 , No-
vo 435

2

(70~80 C),
Novo 435
2.2

RE ( 2),

[11]

1,3

1,3-Specific (RE>90); 1, 3-Selective (90 > RE >

70) ;s Nonspecific (RE<I70).

MAG,
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CHOH+R-COOH

CH,0H
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TAG
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Tab.2 Esterification of linolenic acid in the presence of various lipase and RE values of different lipases

/% i i ] RE
12 b MAG/DAG 1,3-MAG/2-MAG (USFA)
1 Novo 435 62.8.8 82/18 90/10 80 1,3-selective
2 Lipozyme R M™ 68. 4 91/9 98/2 96 1,3-specific
3 Lipozyme TL™ 32.6 90/10 96/4 92 1, 3-specific
4 Lipase AK 56.1 93/7 97/3 94 1, 3-specific
5 Lipase LAP 52.9 84/16 82/18 64 Nonspecific
6 LipaseLMZ 46.7 88/12 89/11 78 1,3-selective
7 Lipase AP15 47.3 91/9 90/10 80 1,3-selective
8 Lipase 1L.Z 24.8 65/35 84/16 68 Nonspecific
9 Lipase G50 31.6 98/2 90/10 80 1, 3-selective
10 Lipase AY30 28.6 91/9 83/17 66 Nonspecific
1.3-DG s
’ . Lipase AK , ,
2 ,Lipozyme RM™ ,Novo 435, Li- . » Novo 435
pase AK RE . 1 s , ,
) 3 Novo 435 )

1,3 ,
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Fig. 1 Relative esterification initial velocity of fatty acid
with different length chain ( Linoleic acid as the

base)
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Tab.3 Specific activity for alchol substrate

OH

H,C

700
600
500
400
300
200 4
100

VX (umol/g-min)

Fig. 2 Effects of temperature on initial velocity
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Fig.3 Effect of water activity on esterification activity



2.6 Lipozyme RM™ )

Lipozyme RM™

(A,=0.42,
8.6%) 100. 3 , Lipozyme RM™ 1,3-DAG
LA, <<0.42 , A, 0. 54 , .
,  0.96 60%. , 70 C, 0.42.
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