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Abstract  Biological synthesis of L-Ascorbyl Palmitate in organic system were studied in this text. The contradiction between
conversion of vitamin C and concentration of L-Ascorbyl Palmitate were resolved. High conversion of vitamin C and concentration
of L-Ascorbyl Palmitate were obtained by Novo435. A series of solvents log P from —0.24 to 3.5 were investigated for the
reaction and acetone was found to be the most suitable from the standpoint of the enzyme activity and solubility of L-ascorbic.
And the equilibrium of the reaction was affected by the addition of the molecular sieves and temperature. Reaction carried out at
60°Cand with 20% 0.4nm molecular sieves is good for the enzyme to keep its activity and for making the equilibrium go to the
product. With 1.094g palmitic acid 0.107g vitamin C and 0.020g Novo435 rotate rate of 200r/min the conversion of ascorbic
reached 80% and the concentration of L-ascorbyl palmitate is 20g/L after 48h. Furthermore reaction batch of Novo435 and
substrates recycle were observed the result indicated that Novo435 may used 4 ~ 5 times continuously with high conversion. And
6-0-unsaturated acyl L-ascorbates were synthesized through Novo435 condensation of ascorbic acid and various unsaturated fatty

acids with high conversion in this text.
Key words L-ascorbyl palmitate lipase Novo 435 acetone interesterification
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Fig. 2 Chromatogram of mixture of L-ascorbyl
palmitate and Vitamin C
1 The save time of Vitamin C is 1. 8min the save time of L-ascrobyl
palmitate is 21.5min.
1.1
C =99.5% 2
C =99%
2.1
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M Novo Sigma
48h 1
1.2 1
Table 1 Influences of different enzymes on
SHZ-3 interesterification
200r/min 10A Lipase Conversion/ %
KQ3200B free lipase from Rhizoups arrhizus 0.00
Procine Pancreas 0.00
1.3 C Lipozyme TL IM 0.35
: free lipase from Candida sp.99-125 1.27
25mL 0.107g Lipozyme RM IM lux 2.93
C 0.625¢g 0.020g Novo 435 10mL LA201056 3.12
50°C 48h immobilized lipase from Candida sp.99-125 50.00
1.4 Novozym 435 62.91
The reaction was carried out at 50°C with 0.107g Vitamin C 0.625g
c palmitate and different enzymes in 10mL acetone.
= C / 1 25000u/g
¢ x 100% Novod3s 62.91%
¢ 50.00%
1.5 C 1 2 1.27%
0.100g  25mL 20pL C
140
120
100
Z 80
g 60 215
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log P /
Fig. 1 Chromatogram of L-ascorbyl palmitate 3
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Table 2 Influences of solvents on conversion i i
Solvent Log P Conversion/% Concentration of L-AP/ g/L. Fig. 3 Effects of acetate/acid molar ratio on conversion
Hexane 3.53 2.54 0.35 The reaction was carried out at 50°C  with 0.02g Novoz435 and 0.107g
Nonane 2.51 2.24 0.33 Vitamin C in 10mL acetone with different acetate/acid molar ratio.
Pretroleum ether 2.62 0.00 0.31
Benzene 2.0 2.12 0.00 100
Butyl butyrate 1.32 46.55 6.43 S 80T
o
Tert-amyl alcohol ~ 1.15  55.61 7.69 E ol
Tetrahydrofuran 0.49 0.00 0.00 g
Acetone ~0.24 6285 8.56 g 40r
<
The reaction was carried out at 50°C with 0.107g Vitamin C 0.625g o 20r
palmitate and 0.020g Novo 435 in different solvents. 0 | ) ) |
2 0 20 40 60 80
Temperature/ C
logP 2~4
4
Fig. 4  Effects of temperature on conversion of Vitamin C
The reaction was carried out with 0.107g Vitamin 0.625g palmitate acid
and 0.02g Novo 435 in 10mL acetone at different temperature .
log P<2 Laane
log P<2 2.5 ¢
C
C C C
C C
5 C
C 10mL
2.3
C C 5 10mL
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Fig. 5 Effects of concentration of Vitamin C on conversion
Novo 435 c The reaction was carried out at 50°C with 0.02g Novo435 in 10mL
4 4 60°C
acetone .
25C
2.6
Novo435 c .
60°C '
C s 1 5% 65% 50°C 48h
6
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Fig. 6 Effects of the immobilized lipase on conversion

The reaction was carried out at 50°C with different amount of Novo 435 in
10mlL. acetone.
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Fig. 7 Time course of interesterification

The reaction was carried out at 50°C  with 0.020g Novo 435 in 10mL

acetone.
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Fig. 8 Influences of the molecular sieves on the interesterification

The reaction was carried out at 50°C with 0.020g Novo435 in 10mL

acetone with molecular sieves.
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The reaction was carried out at 50°C
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Fig. 9 Influences of the reaction batch

with 0.020g Novo435 0.107g

vitamin 0.625g palmitate acid in 10mL acetone with molecular sieves.
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3 C
Table 3 The synthesis of Vitamin C esters

Fatty acid Solvent Conversion after 48h/ % Production
Dodecylic acid Acetone 68.2 L-ascorbyl dodecylate
Myristic acid Acetone 72.6 L-ascorbyl myristicate
Palmitate acid Acetone 75.8 L-ascorbyl palmitate
Stearic acid Acetone 80.0 L-ascorbyl stearic

Oleic acid Acetone 78.6 L-ascorbyl oleate
Linolic acid Acetone 76.1 L-ascorbyl linoleate
Linolenic acid Acetone 69.5 L-ascorbyl linolenate
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