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Abstract

Allithiamine was synthesized when thiamine was mixed with fresh garlic extract made with ethanol at a alkali
medium. Allithiamine was isolated and purified using solvents such as ethyl acetate, diethyl ether and ben-
zene. Purified allithiamine was identified by determination of melting point, elemental analyzer and LC/
Thermospray/Mass-spectrometer. On the other hand, synthetic conditions of allithiamine from fresh garlic, pH,
temperature and ratio of garlic to ethanol were investigated. Synthetic rates of allithiamine under alkali con-
ditions were rapidly increased while those under acidic conditions very slowly increased. The synthetic rates
of allithiamine increased as temperature increased, but decreased above 70°C as reaction time increased. There
was no significant difference in synthetic rate of allithiamine when garlic was mixed above 4 times of ethanol.
Therefore, optimum condition of pH, temperature and ratio of garlic to ethanol for synthesis of allithiamine

were 8, 60°C and 1 : 4, respectively.
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Fig. 1. Molecular structure of allithiamine.
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Table 1. HPLC conditions for analysis of allithiamine
in the garlic extract

Instrumert Waters
Coluran Nova-Pak Cis (3.9 150 mm, particle
size 5 um, part No 86344)
Eluent MeOH : Acetonitrile : Water (49:30:21)
Detector UV detector (232 nm)
Flow rate 1 mmL/min
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Fig. 2. DSC thermogram of purified allithiamine.
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Table 2. Elemental anaylsis of purified allithiamine
(unit: wt%)

Items Carbon Hydrogen Nitrogen Oxygen Sulfur

Theoretical 50.82 6.26 15.81 9.03 18.09
values
Experimental  50.97 6.40 15.56 9.02 17.90
values

140. 00 160. 00 180. 00 200, 00 220. 00 240.00
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Fig. 3. LC/Thermospary/Mass spectrum of purified allithiamine.
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Fig. 4. HPLC chromatograms oif garlic extracts and
allithiamine. A: Before reaction, B: After reaction, C: Al-
lithiamine
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Fig. 5. Content of allithiamine in garlic extracts as a
funtion of reaction time at various pH.

mine§td o] vHg 100 g+ zhzb 0.25 g3} 0.38 go]
Q3 kS A 7hol] weh Hei 0.42 g3 0.61 002 A
= wbdol pH 87} 9ol A= wh-g-A|7} SRR whs
100 g= allithiamine §}Ad8Fo] ztz}b 0.90 g7} 1.02 go
2 FASE7 i wiEz o2 Jepgu} i pH
2] el q-3AIZbe] A Fgtel whel AAE al-
lithiamine®] 33 ¥ %= 7 e& vpelyc}. wepy
v 2 5 allithiamine-& §H4d 3= 723 oll4] pH 8¢]
24 pHl A2 viepgdr) &9 w2 = allith-
iamine S Falsl7] 8 i) ojgk oeke
Hrleks 1:2, pHE 82 31412 4 30°CH-E] 80°C7}



s 2 Y] Allithiamine2] 344 % A A 297

|
1.2 4
— >
o 101 /”/’A
[=3
=4
[*]
£ 8
©
o
8
s 6
E
8
k]
s 4 —8—30°C
—— 40°C
—A— 50°C
2 —¥— 60°C
—— 70°C
—— 80°C
0.0 T T T T T T
] 10 20 30 40 50 60 70

Reaction time (min)

Fig. 6. Content of allithiamine in garlic extracts as a
funtion of retention time at various temperatures.
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Fig. 7. Content of allithiamine in garlic extracts as a

funtion of reaction time at various ratio of garlic:e-
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