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Synthesis and Antioxidant Activity of Ascorbic Acid Stearate
by Immobilized Enzyme

WANG Bin, SUN Shangde”, CHEN Xiaozhong
(College of Food Science and Technology , Henan University of Technology , Zhengzhou 450052, China )

Abstract. The immobilization of liquid lipase CALB was investigated, which was used to catalyze
the esterification of L-ascorbic acid with stearic acid to prepare L-ascorbic acid stearate (AS). The
macroporous adsorbent resin was used as the immobilized carrier for liquid lipase CALB, and the
immobilization loading rate was up to 72% . The effect of different reaction variables (reaction
solvent, temperature, enzyme loading amount, molar ratio of substrate, substrate concentration and
molecular sieve addition amount) on the esterification was investigated and the reaction conditions
were optimized. The optimal conditions were 72 “C, 1:12 molar ratio of L-ascorbic acid and stearic
acid, 22.49% enzyme loading amount (mass fraction), and 24 h of reaction. Under the optimal
reaction conditions, the maximum yield of AS was (41.33+1.81) %. The product was separated and
purified, and the product was identified as AS by mass spectra. The results of Rancimat showed that
AS had good antioxidant activity, and the oxidation induction period of corn oil with 100 mg/kg AS
was similar to that with 50 mg/kg of TBHQ.
Keywords: CALB immobilization, enzymatic synthesis, ascorbic acid stearate, response surface
method (RSM), Rancimat method
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Table 1 Properties and catalytic effects of enzymes under different treatments

T 2/ (mg/g)

% [ XB-1 70.1x0.7
% [ XB-2 72.7+2.8
W% Bt XB-3 83.6+1.2
AL 1000-1 48.4+1.1
3£ 1000-2 47.3+0.9
23 1000-3 56.1+1.6
WAk CALB —

CALB ¥ —

Novozym 435
T 1.2.3 70 5 2R B 5 2 bR RR L 101,201 3¢,

74.24
72.17
74.35
54.39
55.50
45.96

292.61 31.30«1.90
383.44 39.20+0.49
379.39 38.33+1.14
177.71 23.83+1.00
155.34 23.78+0.78
193.96 28.65+0.82

— 8.92+0.45
416.90 47.86+1.88
643.51 67.18+2.15
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Table 2 Effect of different factors on AS yield

1 5 1:16 7.02+1.48
2 75 20 1:2 21.47+1.25
3 75 5 1:9 33.79+1.83
4 75 20 1:16 45.23+2.41
5 55 20 1:9 35.9+1.84
6 35 20 1:2 7.92+1.39
7 35 35 1:9 16.83+1.77
8 55 35 1:2 10.45+0.93
9 75 35 1:9 42.88+2.25
10 55 20 1:9 35.48+1.52
11 55 5 1:16 7.88+1.21
12 55 35 1:2 41.78+1.95
13 55 20 1:9 38.8+1.73
14 55 20 1:16 37.9+2.03
15 35 20 1:9 17.83+1.49
16 55 20 1:2 39.8+1.65
17 35 5 1:9 5.43+1.28

* 3 BEERX AS = E 5000 R E AR 5 A
Table 3 RSM model analysis of AS yield by different factors

kil 3 425.68 380.63 36.44 <0.000 1
A 1 136.69 1 1 136.69 108.81 <0.000 1
B 417.89 1 417.89 40.00 0.000 4
(6} 514.24 1 514.24 49.23 0.000 2
AB 1.33 1 1.33 0.13 0.731 4
AC 47.96 1 47.96 4.59 0.069 4
BC 259.05 1 259.05 24.80 0.001 6
A? 44.66 1 44.66 4.27 0.077 5
B* 386.97 1 386.97 37.04 0.000 5
c” 528.81 1 528.81 50.62 0.000 2
bk 2% 73.13 7 10.45
AV T 59.37 3 19.79 5.76 0.062
24t %5 i 22 13.75 4 3.44
=¥l 3 498.8 16
R*=0.979 1

1:16 B AR B %, B 7 (c) R WY B 7S & AS [T = 2R N 45.68% , SIAE K (41.33+1.81)%,

23%-~35%, I o 1:10~1:16 BHA & GRS, KL R E T Lerin 454 A Novozym 435

PR BB AT L A PR VA I 8 RS 4 9 I A L FE P BN B A AR A BT IR I R A AR R e 1 R

(14958 AR FH G S5 0 5% T 5 88 25 (27%)"™ , 3% W] fi 2 R T I S o ) 35, S I A
R Hf i 1 T O A 225 5 7R SOV R 72 °CL IR IRFNL R

FRAE G 1212, BEA N 22.49% 1 fc e R 46 1F
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Fig. 7 3D Response surface diagram of enzymatic synthesis of AS
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Fig. 8 Secondary mass spectrum of ascorbic acid stearate
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Fig. 9 Effects of antioxidant dosage and induction tempe-—

rature on induction time of corn oil oxidation
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A6 175 T 0of 8] F A 4230, R G AS BT DUV i — Fho 28 Yy B b 112, B I 22.49% , )V 24 b, 7
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S S
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