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Isolation of Alliin in Garlic and Its Quantitative Determination
by High Performance Liquid Chromatography and
Studies on the Antimicrobial Effects of Alliin and Ethanol Extracts
from Korean Garlic(Alliium sativum L.)
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Abstract

First, the purification and analysis of alliin in garlic from different origins by alliin-HPLC determination method
were studied.

Allinase in garlic was inactivated by heating in boiling water followed by extraction of alliin in garlic with
80% methanol. To remove free amino acids and alliin homologs in garlic, garlic extractwas separated by cation
exchange column which was packed with amberlite CG-120 resin using 40L d-water as eluent. Alliin in garlic
extract was crystallized in a mixture of acetone (50°C):H,O:acetic acid=70:29:1 and then recrystallized in a
mixture of acetone (50°C):H:O:acetic acid=75:24:1. Obtained alliin was identified by melting point. TLC,
microscope observation and mass spectrometry.

High performance liquid chromatography (HPLC) following pre-column derivatization of cystein derivatives
with o-phthaldialdehyde/2-mercaptoethanol has succeessfully been applied to the analysis of various garlics. Each
alliic of standard solution and garlic extract was derivatized to isoindole derivative by o-phthaldialdehyde
/2-mercaptoethano! and then analyzed by HPLC. Six point calibration was done by using alliin peak area.
Lineality was observed at 0~ 1.0mg/ml of alliin concentration. Weighted regression line function was Y=6254X -
256077. By this function, alliin contents in various garlics were 0.34~0.73% fresh weight.

Second study was designed to evaluate the effects of garlic extracts of various concentrations on the growth
of various pathogenes (Eubacterium limonsum, Bacteroides fragilis, Salmonella typhimurium, Salmonella typhi,
Shigella sonnei, Klebsiella pneumoniae, Enterobacter cloacae, Pserdomonas aeruginosa, Escherichia coli). For
antimicrobial effects against microorganism, totally minimal inhibition concentrations (MIC) of alliin were from
5,000 to 20,000ppm. MIC of ethanol extract were 1,250 to 10,000ppm.
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Fig. 1. Mass spectrum of crystal isolated from
garlic extracts.

Fig. 2. HPLC chromatogram of garlic extract

sopution.
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Table 1. Yield of garlic extract prepared (%)

Freezing- .
Component Fresh . Drying
drying
Alliin 74 82 69
Ethanol extract 23.10 19.20 18.70
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E. cloacae, P. aeruginosa °l| 0] 4 & 50~80%2] =)
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Table 2. Effect of the solvent extracts from garlic on the growth of test strains

Strain
Extracts

1" 2 3 4 5 6 7 8 9 10 11
Ethanol -2 - - - - - - + - - -
n-Hexane + + + + + + + + + + +
Chloroform + + + + + + + + + + +
Ethyl acetate + + + + + + + + + + _
Butanol + + + + + + + + + + +
Water - - + + + + + + + + -

Y 1. B. subtilis, 2. S. aureus, 3. E. limonsum, 4. B. Sfragilis, 5. S. typhimurium, 6. S. typhi, 7. S. sonnei, 8. K. pneumoniae,

9. E. cloacae, 10. P. aeruginosa, 11. E. coli.
D+ growth - :
The extract concentration in the broth was 5,0004g/ml.

no growth.

Table 3. Growth inhibition concentration of alliin

Contration Strain
(ug/ml) 1" 2 3 4 5 6 7 8 9 10 11
20,000 -3 - - - - - - - - - -
10,000 - - - - - - - + - - -
5,000 + - - - - + - + + + -
2,500 + + + + + + + + + + +
1,250 + + + + + + + + + + +
625 + + + + + + + + + + +
313 + + + + + + + + + + +
156 + + + + + + + + + + +

V1. B. subtilis, 2. S. aureus, 3. E. limonsum, 4. B. fragilis, 5. S. typhimurium, 6. S. typhi, 7. S. sonnei, 8. K. preumoniae,

9. E. cloacae, 10. P. aeruginosa, 11. E. coli.

P+ growth, - : no growth.
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Table 5. Antibiotic susceptibility of test organi-

sms
MIC"(ug/ml) of antibiotics
Strain , . Ethanol
oM Alliin
extract
S. typhi 32 10,000 5,000
Shig. sonnei 64 5,000 5,000

b MIC, minimal inhibition concentration.

? Chloramphenicol.
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Table 4. Growth inhibition concentration of ethanol extract
Contration Strain
(ug/ml) 1V 2 3 4 6 7 8 9 10 11
20,000 - - - - - - - - -
10,000 - - - - - - - - - -
5,000 - - - - - - + - - -
2,500 + - - - + + + + - +
1,250 + + - + + + + + + +
625 + + + + + + + + + +
313 + + + + + + + + + +
156 + + + + + + + + + +

"1. B subtilis, 2. S. aureus, 3. E. limonsum, 4. B. fragilis, 5. S. typhimurium, 6. S. typhi, 7. S. sonnei, 8. K. pneumonice,

9. E. cloacae, 10. P. aeruginosa, 11. E. coli.

K growth, - : no growth,
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