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Abstract

This study was conducted to investigate the effect of garlic extracts on electron donating ability, nitrite—
scavenging activity and N-nitrosodimethylamine (NDMA) formation. Content of total phenolic compounds was
the highest in ethyl acetate extract. Electron donating ability was significantly increased with increasing
sample concentration, as 88.0+1.53% from ethyl acetate extract and 77.5+0.8% from butanol extract in
concentration of 10 mg/mL. Butanol extract from garlic with highest nitrite scavenging activity and inhibition
effect of NDMA formation exhibited 96.910.75% and 68.6+£1.15% in concentration of 10 mg/mL, respectively.
The butanol extract was fractionated into 5 fractions using prep-LC. Nitrite-scavenging activity and inhibition
effect of NDMA formation were excellent in fraction I, which further fractioned into 3 subfractions (Il -a,
M-b and M-c) using prep-LC. Of the 3 subfractions, its activity was the highest in the subfraction I -c.
Therefore butanol extract of garlic was suggested to be effective inhibitor of NDMA formation.
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Table 1. Extract yield and total phenolic compound contents
of garlic (Allium sativum L.) extracts

. oy Total phenolic compound
Extracts Extract yield (%) (mg/100 g)
Hexane 0.38 2176.0+1.68"%?
Chloroform 0.62 1161.5+1.02°
Ethyl acetate 0.03 2601.1+1.35°
Butanol 096 1645.4+1.32°
Water 32.95 161.8+1.39%

)Each value represents mean=SD of triplicate.
?Fach value with different superscripts within the different sol-
vent extract significantly different at p<0.05.
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Table 2. Electron donating ability of garlic (Allium sativum L.) extracts (%)
Concentration (mg/mL)
Extracts
1.0 2.0 5.0 10.0

Hexane 6.7+0.12"* 9.7+0.12" 1650877 228+1.45"
Chloroform 12.6£1.00° 22.3+1.05% 43.4+0.87° 56.4+1.27%
Ethyl acetate 365+ 1.12° 44.3+0.71™ 7954098 88.0+153"
Butanol 34.0:0.75% 457+056> 525+1.06® 775%0.80%P
Water 2.7+0.06 45+0.10" 7.010.21% 17.4+0.98%

Each value represents mean*SD of triplicate.

Each value with different superscripts within the different concentration significantly different at p<0.05.
FEach value with different superscripts within the different solvent extract significantly different at p<0.05.

Table 3. Effect of garlic (Allium sativum L.) extracts on nitrite-scavenging activity (A) and inhibition rate of NDMA

formation (B) in pH 1.2

(%)

Concentration (mg/mlL)

Extracts 10 2.0 50 100
Hexane 105+0.89"%4 21.3+1.03" 37.6+1.14% 52.4+0.74%
Chloroform 11.5+20.90* 18.3+0.86™" 38.2+1.22°% 57.441.06%
(A) Ethyl acetate 11.5%0.90%* 35.6+0.78°0 64.9+0.25% 83.440.95%
Butanol 205+0.93® 53.4+0.86 87.6+0.857 96.9+0.75%
Water 10.6+0.85*" 14.4+1.20" 35.4+0.84 54.4+0.91%
Hexane 5.6+ 0.70ac 231 +0.60™ 29.3+0.80° 315+1.06%
Chloroform 237+1.17% 287+1.12" 32.2£0.29% 4335056
(B) Ethyl acetate 28.8+0.42% 30.8+0.36° 33.34+0.75% 34.7+0.88%
Butanol 35.8+1.40% 415+1.12%P 525+1.277 68.6+1.15%
Water 47+015%4 17.2+0.70°* 19.6 +0.9° 28.9+0.32*

)Each value represents mean=SD of triplicate.

Each value with different superscripts within the different concentration significantly different at p<0.05.
PEach value with different superscripts within the different solvent extract significantly different at p<0.05.
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Fig. 1. Preparative-LC chromatogram of butanol extract from garlic (Alliurn sativum L.) divided into 5 fractions and fraction

Il divided into 3 subfractions.
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Table 4. Effect of preparative~LC fractions from butanol
extract on nitrite-scavenging activity and inhibition rate
of NDMA formation in pH 1.2

. Added e . Inhibition rate of
F —
nﬁi%gl amount Nltrgceﬁjf;ve({)l/f)mg NDMA formation
(mL) (%)
05" 435106574 13520.40°
I 1.0 67.4+0.64° 37.6+021°
3.07 75.8+£0.36° 42.4+1.16°
0.5 61.220.78° 41.6+053
i 1.0 742+0.97° 50.4£0.70°
3.0 7761047 54.3+0.70°
05 91.6+0.45° 55.4+0.36°
I 1.0 96.6+0.70° 62.3+0.78"
3.0 97.4+057° 78.5+0.60°
05 32.5+0.98" 32.5+0.60°
Y 1.0 52.3+0.65° 42.6+0.74°
3.0 67.910.78° 58.6+0.99°
05 30.3+0.35" 32.94074°
v 1.0 5424065 4161105
3.0 57.8+0.47° 46.0+0.36°

"Distilled water was added into this fraction so that the final
volume would be 1 mL before the nitrite scavenging activity
2)and nitrosation assay.
Added amounts of 3 mL was vaccum evaporated to 1 mL before
3)the nitrite scavenging activity and nitrosation assay.
4)Ea\ch value represents mean=®SD of triplicate.
Each value with different superscripts within a concentration
in the same fraction significantly different at p<0.05.

Table 5. Effect of preparative-LC subfractions from butanol
extract on nitrite-scavenging activity and inhibition rate of
NDMA formation in pH 1.2

Subfraction Added Nitrite-scavenging Inhibition rate.of
number unt activity (%) NDMA formation
(mL) (%)
0.5Y 88+0.12% 14.0+0.35%
M-a 1.0 11.9+0.38° 156+1.07°
3.0% 26.00.66° 17.7+0.72°
05 7.620.44° 3.6+0.10°
m-b 1.0 14.8+0.96° 44+0.10°
3.0 31.7+0.31° 13.7+1.10°
05 89.4+0.65" 32.0+0.60°
M-¢ 1.0 94.4+1.11° 41.2+056°
3.0 96.3+0.75° 72.9+1.00°

UDistilled water was added into this fraction so that the final vol-
ume would be 1 mL before the nitrite scavenging activity and
2)nitrosation assay.

Added amounts of 3 mL was vaccum evaporated to 1 mlL before
3)the nitrite scavenging activity and nitrosation assay.
4)Each value represents meantSD of triplicate.

Each value with different superscripts within a concentration in
the same fraction significantly different at p<0.05.
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