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Studies on Lipase-Catalyzed Synthesis of Propanediol Lactate
in Non-aqueous Phase and its Application
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Abstract: T he study synthesized a propanediol lactate with lactic acid and propylene glycol as
substrate and catalyst by an immobilized Candida rugosa lipase. as catalyst and compared the
moisture absorption and water absorption of lactic acid propylene glycol and propanediol lactate.
T he optimum reaction conditions were determined and listed as follows: The reaction was stirred
at 50 C with hexane as solvent, 0 g/ L initial lactic acid concentration and then feed at 0. 0lmol/
L for 20 h , 0. 4 mol/ L propylene glycol concentration, Q 2 g/ L immobilized lipase, 2. 0 g/ L
molecular sieve, and the reaction time is 60 h. With this optimum conditions, the conversion
percent of lactic acid to propanediol lactate was achieved at 97. 3%. The purified product after
reaction was proved as propanediol lactate by MS and infrared spectrum analysis which content
was above 99%. Then the moisture absorption and water absorption of lactic acid, propylene

glycol and propanediol lactate were compared and the results shown that the effect of moisture

:2009-09-27
(1110200701004)
(1977-), , ,
Email: jiang_xt@ ff- boton. com



% 4 # EX A% JUBR A ZBEES 69 R K AR B LA R R R AT AT 573

absorption of propanediol lactate was better than that of lactic acid and propylene glycol,
respectively. The effect of water absorption was the same as that of propylene glycol in the same
temperature and humidity condition. Propanediol lactate was used as cigarette additive. The
smoke was comfortable and the dry sensation was reduced.

Key words: propanediol lactate, noraqueous phase, lipase, humectant, cigatette

) : Agilent ; Nicolet 380
: Nicolet ; CLIMA-
, , CELL404 : MMM .
) 13
, t 131 $LEK
2 HZSM-5 . , ,
, 88 7%"" , ,
, « » [5]
, 1 3. 2 JLERA —B7 549 dF K 40 Ba 18 fL R
) 50 mL
100 mL , 0~
3¢ , , ,
[4]
, BQ56-1) ,
’ , ( )
. 133 LA BB s iLR & ,
300 Pa ,70~ 75 C
sl E > “7%\_
1 7H’7H’I:J iR 14 ( )
11 ) )
: >85%, A. R .
; : > ,
99. 9%, , ; :A. R,
; :A. R,
2 A' R? 2
; :HPLC
: () .
12

A gilent 6890 : Agilent6890-5973N



574 £ % 5 £ 4% #H K F R %29 %
A¢ilent 6890 , GC 35~ 65 C , ,
HE-5(50 m x Q 32 mm X Q 25 Fm); 24 h
250C; :58 kPa; : 1 BL; ,24~ 48 h
; : 150 C, 60 min 100% LK /%
: 80%
( )= ”’M’m‘t‘\ 60%
- N ) % 100% 'ﬂ’l“‘mk
15
151 /\zzﬂ’l 1. 4 o =
152 FB#ES 4 Agilent6899-5973N B ° e & It [E]/h
, GC 14 MS :EI : 1 ( )
70 eV; : 1800 V; : 33~
350; : 180 C; :230 C Fig.1 FEffect of temperature and time on the conversion
153 9 Nicolet of lactic add
380 2.2
16 , Q 2 mol/
161 4Fpaz’ 10 00 g L , 0. 05
30% 60 010204g, 50C 48 h, 8h
mm X 30 mm , ) ) 2
22 C 40% , ) ) )
R , Q2g |, Q4g
162 FoAkb#ym 500 g oo - iO'OSg —H—0.10¢
60 mm x 30 mm 020g —K—040g
, 22 C 80%
| | =
17 =
05% 1. 0% 2 0%, 50g¢g,
0g : i ’ I} /b
(40E5) C 4 h, (90%2) C 5 ( )
12 5% 105 % ’ ’ (22 iz) Fig.2 Effect of the enzyme amount on the conversion of
C (60 iS) % 48 h, lactic acid
23
2 ég%—% 1#1/8 Q 2 mol/L ,
21 02g, 50T 48h, 8h s
: Q 2 mol/ ; 3
L , 0.2¢g )
, 30~70°C (5°C ) 48 h, 24
8h , , a2
, 1 , g, 50C ,
50 C, 40h 83% , 48 h,



%44

ELA% JLBR A —B3AS A9 4F KARERIE 1A R AR R A 575

100 r ——IEFK —M—ECK —Aa— KOk

=
<

Rtk /%
ES

[
[=

0 8 16 24 32 40 48
I [Al/h

3 ( )

Fig.3 Effect of the types of solvent on the conversion of

lactic acid
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Fig.4 Effect of the substrate concentration and ratio on
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Fig.5 Effect of the molecular sieve amount on the con-

wersion of lactic acid
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Fig.7 Mass spectrogram of propylene glycol lactate
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Fig.8 Infrared spectrogram of propylene glycol lactate
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