23 2 Vol. 23 No. 2
2004 3 Journal of Wuxi University of Light Industry Mar. 2004

:1009-038X(2004)02-0076-06

( , 214036)

’ I (alhm)
(alliinase, JEC4.4.1.4)

Extraction of Thiosulfinates in Garlic

LI Yu, XU Shi-ying
(School of Food Science and Technology, Southern Yangtze University. Wuxi 214036, China)

Abstract: Thiosulfinates are the best known biological active compound in garlic. It is produced
by the interaction of nonprotein amino acid alliin with enzyme alliinase (alliin lyase, EC 4. 4. 1.
4). In this paper, thiosulfinates were extracted by solvent under mild condition. The effect of
different factors of enzyme hydrolysis and ethanol extract processing on extract ratio of
thiosulfinates was studied. Response surface analysis software was used to determine the optimal
extration conditions using ethanol as the extractant.
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Fig. 1 The reaction of alliinase changed alliin to alicin
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Tab. 3  The effect of hydrolysis t t th
Tab.1 The main components of garlic a ¢ etlect ol enzyme hiydrolysis femperature on the

extract ratio of thiosulfinates

%
/C /%
62. 64 1. 26 20 4775
1.15 0.96 25 53. 60
0.23 5. 69 30 55.41
/ 35 4. 14
15.67 2.6
(mmol)
40 42.79
2.2
2.3
2.2.1 Lo ’
2 , 25 C ’
10 min . 10 min (
, 5),
42.34% 59.91%, . 30 °C
b b b
’ 4
s Tab.4 The effect of enzyme hydrolysis time and temperature
on the extract ratio of thiosulfinates
2 i
L. /min /C /%
Tab. 2 The effect of enzyme hydrolysis time on the extract
ratio of thiosulfinates 1 10 30 70.27
/min /% 2 10 30 69. 82
0 42. 34 3 10 30 69. 37
10 59.91 4 20 35 44,14
20 53. 60 5 10 35 68. 24
30 51.35 6 10 25 59. 91
40 50. 00 7 0 35 42. 34
/ |4
o0 18. 65 8 10 30 70. 27
2.2.2 9 0 25 42. 34
3 . 30C ’ 10 20 25 53. 60
, 30C
11 10 30 69. 37
b
. 12 0 0 42. 34
30C : ¥ 3

34~40 CLo—22, 13 20 30 55. 41
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Fig.2 The response surface of the effect of enzyme hy-

drolysis temperature and time on extract ratio

5

Tab.5 The square deviation of each factors

3

1684.71 5 336.94 30.97  0.0001 =
A 113. 80 1 113.80 10.46  0.0144 *
B 0.21 1 0.21 0.020 0.8927
A? 1077. 33 1 1077.33 99.04 <C0.0001 *
B? 57.18 1 57.18 5.26 0.0556 *
AB 22.37 1 22.37 2.06 0.1947

0.81 4 0.20
1760. 85 12

=69.48+4.35A—0.19B—19. 75A* —

2.36B*—2.36AB

A ; B
11 min, 30 C.
. 42.34%( 2).
30 C
11 min,
69.37%, 27.03%.

Tab. 6 The effect of ethanol extract time on garlic thiosulfi-

nates extract ratio

/h /%
0.5 62.16
1.0 74. 32
1.5 74.32
2.0 70.27
2.5 68.47
3.0 67.22
2.4.2
15 C 25 C
P
25 C
, 25 C
’
35 C
. [19] , 7.
7
Tab.7 The effect of ethanol extract temperature on garlic
thiosulfinates extract ratio
/C /%
15 67.48
20 71.62
25 74. 32
30 67.12
35 60. 81
40 48. 64
2.4.3
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Tab.8 The effect of solvent/material on garlic thiosulfinates

extract ratio

V( )+ m( )/(mL/g) /%
1.0: 1 59. 01
2.5+ 1 70.71
5.0+ 1 74.32
7.5+ 1 67.57
10.0: 1 63.06

2.5 ( / )
( / )
9, 10.

9

Tab.9 The results of response surface analysis

/ / VI« ) = m( )/

h C (mL/g) /%
1 1.0 25 51 74. 32
2 1.5 25 51 74.32
3 1.5 25 7.5+ 1 67.57
4 2.0 30 2.5+1 57.44
> 1.5 30 51 67.12
6 1.0 20 2.5+ 1 71.17
7 1.0 30 7.5+ 1 61.49
8 1.5 20 5:1 71.62
9 1.5 25 5:1 73.42
10 1.5 25 5:1 74.77
11 1.5 25 5:1 73.87
12 1.5 25 51 74.32
13 1.5 25 2.5+1 70.71
14 2.0 20 7.5+ 1 62.25
15 2.0 25 5+ 1 70.27

10

Tab. 10 The square deviation of each factors

F
411. 34 9 45.70 149.14 <<0.0001 =
A 8.2 1 8.2 34.84  0.0020 =
B 10. 13 1 10.13 43.01  0.0012 =
C 4.93 1 4.93 20.94  0.0060 *
A? 7.09 1 7.09 30.12  0.0027 *
B* 54. 66 1 54.66 232.17 <C0.0001 =
C 60. 30 1 60.30 256.12 <C0.0001 =
AB 0.17 1 0.17  0.70 0.4398
AC 2.51 1 2.51 10.67 0.0223 =
BC 1. 98 1 1.98  8.40 0. 0339 =
1. 05 4 0.26
412.52 14
F 149. 14,

.A, B, C, A*, B*, C*, AC, BC

=74.05—2.02A—2.25B—1.57C—
1.65A*—4.57B* —4. 80C*—0. 35AB+ 1. 37TAC+
1.22BC

:A 9B ,C
30 C, 11 min, 1.0 h,
24 C, V( ) m( ) =4 mL
1g.
3
30 C, 11 min.
:30 C 11 min, 1.0 h,

24 C,V( )+ m( y=4mL: 1g,
75.03%.
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