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Study on the synthesis of allicin by using ozone and
the application of the method on garlic oil
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Abstract: In order to attain the higher yield of allin and higher content of that in garlic oil,the key effect factors were
investigated : as the reaction time was prolonged, the yield of allicin was increased, but the byproduct of reaction
was presented after more than four hours.As the reaction temperature and reactant concentration and the ozone
flow increased,the yield of allicin was first increasing and then decreasing.The respond surface methodology was
used to optimize the synthesis condition of the reaction: the reaction time was 4h,and the reaction temperature was
about 8.06°C, and the ozone flow was 0.28L/min, and reactant concentration was 0.18mmol/mL. In the above
optimized synthesized condition,the ozone was used to oxidize the garlic oil, the yield of allicin was 59.53% .The
garlic oil with high content of allicin could be obtained and the quality of garlic oil could be improved in the above
—mentioned optimized condition.
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Table 1  Factors and levels of response surface design
K-
H= +1 0 -1
ARECC) 20 0 20
B ¥¢ )& ( mmol/mL) 04 0.3 0.2
C iFE] (h) 4 35 3
D A & (L/min) 0.25 0.2 0.15
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Fig.1 The effect of reaction temperature on the yield of allicin
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1 2 3 4 5 N =) 2
W A B C D Sl 17
=R S E 7EH(% )
1 0 -1 0 -1 57.68
B2 o B[] S s 7= SR A R 2 -1 +1 0 0 38.71
Fig2 The effect of reaction time on the yield of allicin 3 +1 0 0 _1 37.89
2.1.3 BEREXKFREFE SR m MK 3 1T L 4 0 +1 0 -1 48.69
Hil, BEE &AM 0.10L/min B K F] 0.30L/min 5 +1 0 +1 0 38.23
AR iR REFR A = R 2 85 LS T R a3, 6 0 -1 -1 0 56.46
M BLA I o 0.200/min B, KRR 29 7 R 5 i > 7 -1 0 +1 0 43.27
38.63% , Z JG ks RAALE IR, KRN ™R 8 +1 -1 0 0 40.15
M FME. X TRAZWN K - EBEE, 9 -1 0 -1 0 39.25
RAAEAL T P9 2 U m ke A RS XU, = AR R 10 0 0 +1 -1 52.68
FEY) . e ER B AR AL 0.15 ,0.20 \0.25L/ min A7 i 11 0 0 0 0 51.65
TAT 5L &I A =K 12 0 0 0 0 51.65
457 13 +1 0 0 +1 38.69
< 40 7 14 0 +1 -1 0 47.89
& 357 15 +1 0 -1 0 38.21
& 30 16 0 +1 0 +1 48.52
j 25 1 17 -1 -1 0 0 49.79
20 A 18 -1 0 0 -1 38.65
15 1 19 0 0 +1 +1 52.07
0.10 0.15 0.20 0.25 0.30 20 0 0 0 0 51.65
B4 3t i (L/min) 21 +1 +1 0 0 31.76
CERES VAT s 2 20 0 0 0 2165
Fig.3 The effect of ozone flow on the yield of allicin 23 0 -1 +1 0 59.01
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Table 3 Analysis results of regression and variance
KR Rl H & 5 FH p{H wEE
R 1467.56 14 104.83 49.83 <0.0001 *
A 59.50 1 59.50 28.28 0.0001 ok
B 270.28 1 270.28 128.48 <0.0001 o
C 13.98 1 13.98 6.64 0.0219 %
D 1.78 1 1.78 0.85 0.3734
AB 1.81 1 1.81 0.86 0.3695
AC 4.00 1 4.00 1.90 0.1896
AD 1.60 1 1.60 0.76 0.3978
BC 0.60 1 0.60 0.29 0.6015
BD 0.16 1 0.16 0.078 0.7842
CDh 0.38 1 0.38 0.18 0.6755
A’ 988.27 1 988.27 469.78 <0.0001 s o
B 11.27 1 11.27 5.36 0.0364 *
c 5.51 E-005 1 5.51 E-005 2.62 E-005 0.9960
D’ 0.060 1 0.060 0.028 0.8688
% 29.45 14 2.10
CREeY] 29.45 10 2.95
aliiR % 0.00 4 0.000
B 1497.01 26 R* =0.9803

HEexp <0.05, F/REE,; * = :p <0.01 T AT
ZIuElAL G, RAG T Ran R 77 B i 3 48 & 2
R R R B TE] | BLAR T L RURR R BE 1 IR £ T
FEH AR Y (% ) =30.38750 +2.99725 x A—98.03333
x B +8.88167 x C +91.23333 x D +0.67250 x A x B—
0.20000A x C—1.26500 x A x D—7.75000 x B x C—
40.50000 x B x D—12.40000 x C x D—0.12343 x A’ +
131.79167 x B> +0.011667 x C*—38.33333 x D*, i%ZJT
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