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Abstract: This study aimed to obtain a diacylgcerol (DAG) product with high purity. Molecular distillation was used
in deacidification and purification of DAG prepared by enzymatic synthesis. The effects of dripping speed, distillation
temperature and rotation speed on the molecular distillation were investigated. Based on single factor experiments,
the molecular distillation conditions were optimized by orthogonal array design as follows: dripping speed, 2 mL/min;
distillation temperature, 170 “C; and rotation speed, 300 r/min. Under these optimal conditions, the purity of DAG was
72.51%. After a two-step molecular distillation under the same conditions, the purity of DAG was 92.31% with an acid value

of 0.97 mg KOH/g. Compared with soybean salad oil, the purified DAG had some advantages including higher stearic acid

Optimization of Purification of Diacylglycerol by Molecular Distillation and Characterization of Purified Product

content, higher stability, and lower iodine value, saponification value and peroxide value.
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Table1l Factors and levels used in orthogonal array design
KF E
ABERBEZR/ (mL/min)  BAKMEIE/C  CRIBRFHE/ (t/min)
1 2 165 250
2 3 170 300
3 4 175 350

1.3.6  AHH i A i B R 2 1k

KRG T2 2 BGB/T 17376—2008 ()
TP g AR 0T R R R &) AT R ER AL A S, HU
1.5 mLAF i T3 P AT S 0 BT

KM & DB-WAXM £ 4% M
(30 mX0.25 mm, 0.25um) ; FMEEN KA T



XTEHAR =T

2014, Vol.35, No.20 45

2% BAEOEEE230 Cs KMEsEE250 C; FHERE
55200 CAE471 min, A3 C/miniZFFE230 C, {iHF
5 min; 2R A0.8 mL/min, #FREE0.8 pL; L
50:1.

2 HZR55H

2.1 HRREZRRE
2.1.1 BB R G DAGER R A2l (1) 50

TEHEAT 4 T 78 VBT, JERE 2 (1) PRAS N v 8 WrRLE
ZERTHT LI 45 B e ) RS2 IR B, 3R T 2 5 T 1) 75 1
SR, DRI A3 PR R X DAG ) B R & &
BRI, EIREE5R0.1 Pay AR IIEE165 'C. FIH
F 14250 r/minf 561 N, B EEA RN 0 — W51

LRI, 2R ILIEL .

5~ - 80
%‘) 4+ —=— RE 475
3 —
% 3r 470 3y
on
Eat 365 g
=L 460
%

0 ! ! L 55

1 2 3 4 5
dEEh# %/ (mL/min)

1 R FEIIDAGRREfS BRI
Fig.1  Effect of dripping speed on acid value and DAG purity
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Fig.2  Effect of distillation temperature on acid value and DAG purity
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Fig.3  Effect of rotation speed on acid value and DAG purity
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Table2 Orthogonal experiment arrangement and results for
molecular distillation
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3 1 3 3 3 0.48 69.66 0.8
4 2 1 2 3 1.23 65.37  —0.13
5 2 2 3 1 0.92 69.72 0.28
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7 3 1 3 2 2.14 64.74 =040
8 3 2 1 3 1.56 70.25 0.7
9 3 3 1 3 1.39 68.73  0.09
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Table3  Analysis of variance for the experiment results of
orthogonal array design
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Table 6 Fatty acid composition of purified DAG and soybean oil
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