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Enzymatic synthesis of medium and long - chain structured lipids
rich in docosahexaenoic acid at sn —2 position
JIANG Xuan, YANG Yao, XU Xiuli, CHAO Zhonghao,

ZHANG Shiqun, CHENG Yang, ZOU Xiaoqiang
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China)
Abstract : Medium and long — chain structured lipids ( MLSL) rich in docosahexaenoic acid ( DHA) at
sn —2 position were prepared by a two — step enzymatic method. In the first step, Lipozyme 435 was used
to catalyze the alcoholysis of DHA oil, and monoglyceride (MAG) rich in DHA was obtained by solvent
extraction. Then the lipase — catalyzed esterification of MAG and capric acid (CA) was employed to obtain
MLSL rich in DHA at sn — 2 position.
conditions were obtained as follows: vacuum 0.05 MPa, Lipozyme TL IM dosage 8% (based on the mass of

The results showed that the optimal enzymatic esterification
substrates) , ratio of MAG to CA 1:3, reaction time 9 h, and reaction temperature 25 °C. Under the optimal
conditions, the triglycerides (TAG) content in the product was 96.55% , among which the DHA accounted
for 40.04% of the total fatty acids and 72.15% of the sn —2 fatty acids. In the purfied product of TAG,
the content of total MLSL was 99. 14% and the MLSL with DHA accounted for 67.69% .

Key words : docosahexaenoic acid; medium and long — chain structured lipid; monoglyceride; lipase;

alcoholysis; esterification
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Lipozyme TL IM 5l i AR, 4 28 A il 9 &5 5 AN
JE LA AR IR 3 il 75 3K 5 B Lipozyme TL IM 5
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sn =2 i) DHA &5 &I,
F1 ERE TAG HIASATERA M %
DHA 3l TAG
Wi Sy -2 fuflglime BRI -2 (ifR iR
o] sn MLAR o] sn MLAR
C10:0 - - 40.27 £2.59 3.17£0.12
Cl16:0 25.72 +1.68 7.86 £0.51 5.63+£0.91 3.68 £0.17
C18:0 1.33x0.11 0.73+0.06 2.38 +0.67 0.91£0.02
C18:1 2.84+0.09 0.78 £0.57 1.91+0.22 4.03£0.11
(€225 10.96+1.12  18.47 +1.89 8.42+0.20 14.73 £0.85
(226 54.12+£1.60 69.39+1.77 40.04+2.65 72.15+1.84

2.4 =3ty TAG HA
K UPLC - Q - TOF — MS J3 5§ %58 7 i P Y
TAG #4525 R L 2,

x2 FaKTAGHERSE

TAG Ffi2% ECN m/z ST/ % NS T BR 2L
TAG(30:0) 30 572.493 0 0.87 +0.25 C10:0 - C10:0 — C10:0
C14:1 - C10:0 - C10:0,
TAG(34:1) 32 626.536 9 0.51 £0.05 C16:0 - C14:1 - C4:0,
C18:1 - C12:0 - C4:0
TAG(36:0) 36 656.587 4 4.23 +0.18 C16:0 - C10:0 - C10:0
TAG(38:1) 36 682.602 6 4.51 £0.29 C18:1 - C10:0 - C10:0
TAG(40:4) 32 704.587 8 0.88 +0.29 C20:4 - C10:0 - C10:0
TAG(40:6) 28 700.556 4 1.59 +£0.09 C22:6 - C10:0 - C8:0
TAG(42:5) 32 730.604 9 20.49 +0.01 C22:5 - C10:0 - C10:0
TAG(42:6) 30 728.585 6 54.78 £0. 16 C22:6 - C10:0 - C10:0
TAG(46:6) 34 784.651 2 0.56 +0.27 C22:6 - C14:0 - C10:0
TAG(48:5) 38 814.696 8 0.83 +0.16 C22:5 - C16:0 - C10:0
TAG(48:6) 36 812.685 5 3.90 +0.05 C22:6 - C16:0 - C10:0
TAG(50:7) 36 838.699 8 1.08 £0.15 C22:6 - C18:1 - C10:0
TAG(54:11) 32 886.700 1 1.23 £0.25 (C22:5 - C22:6 - C10:0
TAG(54:12) 30 884.684 9 4.55+0.29 C22:6 — C22:6 - C10:0
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HIZE 2 AT = R 30T 14 A4S TAG £ 5
TN S E 16 B H il g, o MLSL & £ 0
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DHA - CA —CA JDPA - CA -CA Brefhdh i 5
B2 Fh TAG, & =435k 54.78% % 20.49%

G NRITIRA S Hrh =R , FTRACh™ i
H 2T 2 MIM B TAG, &7 CA -DHA - CA,
3 & ®

ASBIESE LA T A AL B A DHA 883 (R U8 T 3458
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#rosn =2 iH % DHA i) MLSL, S5efiGEg b 52 25 1
N :MAG 5 CA BEJREE 103, ROVLIRLEE 25 °C, i 107 ity
Liporyme TL IM ¥ ity JiE 40 Rt 0 8% , 075 e
0.05 MPa, S Wi If 18] 9 ho FEm LT, BRfl™ 9
H TAG 54 96. 55% , TAG (1 I 17 BR 20 Wi
DHA [ SRR Y 40. 04% , 5 sn — 2 {3 Jig R 1)
72.15% s ZEAR R il R TR EEES R R 15 5 O 99. 14%
2 DHA Hysp K2R 2 i 67. 09% . i &
CA —DHA - CA, a] 73 JZ T #2 T+ DHA ) AE ) F1)
IR LB B SN RETE B o
S Lk
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