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Abstract

This study was designed to evaluate the effects of garlic extracts of various concentrations on the growth of
various pathogens and human colon cancer cell lines in vitro. For antibacterial effects against microorganisms,
minimal inhibition concentrations (MIC) of alliin were from 5,000 to 20,000 ppm. MIC of ethanol extract
were from 1,250 to 10,000 ppm. For cytotoxic effect of alliin and ethanol extract against human colon cancer
cell lines (HCT-15), the growth rates of the cancer cells in medium containing alliin and ethanol extract were
inhibited gradually to a significant degree in proportion to the increase of these concentration. Morphology of
HCT-15 cells in medium containing alliin and ethanol extract were seen to be shrinked and fragmented. The
results show that the causes of the antibacterial and cytotoxic effect against a wide range are thermostable sub-

stances isolated by the ethanol.
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fluoride), pyridoxal 5'-phosphate, 2-mercaptoethanol, iso-

propanol, Sephadex G-200 % Sigma Chemical Co.

Table 1. List of strains and media used for antimicro-
bial experiment

No. Strain Media

Escherichia coli ATCC 25922 Modified EG media
Staphylococcus aureus KFCC 11764
Eubacterium limonsum ATCC 10825
Bacteroides fragilis KCTC 5013
Salmonella typhimurium ATCC 14028
Salmonella typhi

Shigella sonnei ATCC 25931
Kiebsiella pneumoniae ATCC 13883
Enterobacter cloacae ATCC 23355
Pseudomonas aeruginosa ATCC 27853
Bacillus subtilis ATCC 6633

Nutrient broth
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(St. Louis, USA)®} &3 AJe}2-, 2,4-dinitrophenylhy-
drazine, TCA (tnchloroaoetlc acid) 52 =) 3} 5hA| &
(FEYE AFR3on, & "i' AAE $3} ethanol,
methanol, ether & aceton
AHE-stodct =3 vl AE A gl "J °6P HHXIJ&JL
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porator (E740]3}7]1A), «dE), DU-64 UV. spec-
trophotometer (Beckman Co., Germany)&- ARg-319ic}.
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Table 59} 7o) alliin?} ethanol extract®] activity S
v|Z% o ethanol extract’} HS-% o 5 k. =3t

Table 2. Yield data of garlic extract prepared in this
study

Component Fresh Freeze-Drying Drying (%)
Alliin 0.74Y 0.82 0.69
Ethanol extract 23.10 19.20 18.70

YAll values are expressed as mean containing standard error
(£0.01)

Table 5. Summary of results of MICs (ug/mL)
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Table 3. Growth inhibition concentration of alliin

Concentration Strain

(g/ml) v 2 3 4 5 6 7 8 9 10 11
20,000 DL o oo o oo
10,000 e
5,000 T S S S
2,500 + + + + + + + 4+ o+ + 4
1,250 + 0+ + + + o+ o+ o+ o+ o+t
625 + + + + + + + + + o+ o+
313 + 0+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
156 + + + 4+ o+ o+ o+ o+ o+

M. E. coli, 2. S. aureus, 3. E. limonsum, 4. B. fragilis, 5. S.
typhimurium, 6. S. typhi, 7. S. sonnei, 8. K. pneumoniac, 9.
E. cloacae, 10. P. aeruginosa, 11. B. subtilis.

?+: growth, -: not growth.

Table 4. Growth inhibition concentration of ethanol ex-
tract

Concentration Strain
(wg/ml)  yv 2 3 4 5 6 7 8 9 10 11
20,000 2L L Lo L
10,000 - .- ..o oo
5,000 ..oy oo o
2,500 e
1,250 + + -+ o+ + o+ o+ o+ + o+
625 + 4+ 4+ + + + + o+ o+ o+ 4+
313 + + 4+ + o+ + o+ o+ 4+ o+ 4
156 + + + + + + + + + + 4+

"M. E. coli, 2. S. aureus, 3. E. limonsum, 4. B. fragilis, 5. 5.
typhimurium, 6. S. typhi, 7. S. sonnei, 8. K. pneumoniae, 9.
E. cloacae, 10. P. aeruginosa, 11. B. subtilis.

2 growth , -: not growth.

Strains-tested

Component

2 3 4 5

6 7 8 9 10 11

Alliin 5,000 5,000 5,000 5,000 5,000
Ethanol 5,000 2,500 1,250 2,500 2,500

10,000 5,000 20,000 10,000 10,000 10,000
5,000 5,000 10,000 5,000 2,500 5,000
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Table 6. Antibiotic susceptibility of test organisms
MIC" (ug/mL) of antibiotics

Strain -
CcM? Alliin Ethanol extract
S. typhi 32 10,000 5,000
Shig. sonnei 64 5,000 5,000

"MIC; minimal inhibition concentration.
Chloramphenicol.

ol ANS-AFo] =T sfo} 3l nf o] 98] &
9 AHAE GHshe Pt faAFe A% oA
A7) HAE A2 gt 1 Aoz}t Ak gl
£ Aol
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Table 73} %Fo) otAl ol glojx| 2 Al EE:= al-
liine] ethanol extract®t} v k3, 50,000 ppmA 7}
Al 97%0)14F2] A 8|5 X g c}(Table 8).

Table 83} 7to} 50,000 ppm o] 4+¢] T o4 = 7 2]
AbE sl 7AsEe Hed o 1 ICeS ethanol extract7}
2,500 ppmo.E ¥} o] A3HEYS Hedrc}. Nakata™
o] Fopisol oA ks EEolel o HelAls ol
line] E3p7h AZ ] A2l Qi Ao hepgont,
3 0ol P388 otA|E, lA|AIAE HCT48 %
HRT-180] chah ZAlof Al Rzl 41 4 1200 pg A
7hzelAl FA A A A Ptk o]t APE A3t ve}
A 7o g »wydt o,

ol it Zro]| IS Mol et FFES A
T A vk A Eo ArshibA]hgol] 3 ol
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Table 7. Growth inhibition concentration of garlic ex-
tract against HCT-15

Concentration

(ug/mL) Alliin Ethanol extract
10,000 Y -
5,000 - -
500 -
50 - +
"4: growth , -: inhibition (or not growth).

Table 8. IC;, and lethal concentration of garlic extract
against HCT-15

Concentration ([Lg/mL)

Component
ICso Lethal concentration
Alliin 13,500 50,000<
Ethanol extract 2,500 50,000<
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