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Effects of Extraction Conditions on the Functional Properties
of Garlic Extracts
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An effective extraction methods of a garlic were investigated in order to improve the functional properties of the
extracts. The solid yield, electron donating ability (EDA), nitrite-scavenging effects (NSE), peroxide value (POV)
and total thiosulfinates contents of garlic extracts were determined. In order to improve the functional properties
of extracts prepared with several organic solvents and acids, concentration and pH adjustment of the selected
solvent and addition of acids and salts to solvents were also examined. Among the solvents tested, the methanol
and ethanol extracts were found to be the most effective on the base of functionality and solid yields. The highest
EDA, NSE and thiosulfinate valne were obtained with 50% ethanol. The pH control of solvent and addition of
citric acid, NaCl and phosphates to 50% ethanol did not affect on the functionality of the extracts. Therefore
the optimal solvent for the best functional properties of garlic extract was 50% ethanol.
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Table 1. Effects of the various organic solvents on the solid yields, electron donating abilities(EDA) and nitrite-scavenging

effects(NSE) of garlic extracts

NSE (%)
Solvents
(polarity index) Yields (%) EDA (%) pH of buffer
12 3.0 42 6.0
Petroleumn ether (0.1) 0.58 £0.04°V 19.63+1.85° 1.06 +£0.09° 1.641+0.32° 0.10+0.03° 0
Benzene (2.7) 0.5040.00° 20.22£0.10 0.43£0.07° ob o° 0
Chloroform (4.1) 0.78 £0.04° 13.14+2.26° 0.5410.06° o° o° 0
Ethyl acetate (4.4) 0.50+0.00° 19.22+251° 23.35+1.85° 0.560.13° 0.56+0.13° 0
Methanol (5.1) 8.35+1.08 26.06+0.21* 63.19£1.39* 39.15£1.39* 22.53+1.55° 0

YMeans followed by the same letter in column are not significantly different (p<0.05)
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Fig. 1. Changes in peroxide value(POV) of perilla oil including

0.05% garlic extracts by various organic solvents during
storage at 30°C.
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Table 2. Effects of the various acids on the solid yields, electron donating abilities(EDA) and nitrite-scavenging effects(NSE) of garlic

extracts
NSE (%)
Acids Yields (%) EDA (%) pH of buffer
12 3.0
Acetic acid 26.90+0.18™ 19.18 £0.51%Y 38.76 +1.85? 15.83 £0.56*
Citric acid 28.72+1.06 1278 +1.44° 29.87+1.00° 7.14+0.15°
Phosphoric acid 2347+1.77 14.52£2.23° 34.33+0.95% 1441£1.10°
Tartaric acid 2597+2.39 13.37£0.60° 50.08 +1.50* 14291 1.18*

YMeans followed by the same letter in colurnn are not significantly different (p<0.05)
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Fig. 2. Changes in peroxide value(POV) of perilla oil including
0.05% garlic extracts by various acids during storage at 30°C.
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Table 3. Effects of ethanol concentrations on the electron donating abilities (EDA), nitrite-scavenging effects(NSE) and the contents
of total thiosulfinates of garlic extracts

NSE (%)
Ethanol (%) EDA (%) pH of buffer Thiosulfinates (mM)
1.2 3.0
0 30.90+1.15° 60.94+1.19% 27.13+1.18° 431%0.16™
25 38.62+042° 62.47 £0.65 28.70+0.39° 4,16+0.07"
50 40.81£1.93* 64.24£0.27° 34.06+1.11* 426+023"
87 31.78+£1.79° 61.30L1.26° 34.62+£0.39* 2.32+0.21°
100 26.58+0.11° 37.94+2.38° 26.22+0.53° 1.00+0.04°

DMeans followed by the same letter in column are not significantly different(p<0.05)

Table 4. Effects of the different pH of ethanol solution on the electron donating abilities(EDA) nitrite-scavenging effects(NSE) and
the contents of total thiosulfinates of garlic extracts

NSE (%)
pH EDA (%) pH of buffer Thiosulfinates (mM)
1.2 3.0

3 33.87+3.30" 65.14+1.58"¢ 32.00+2.57 4.2440.0770

4 34.78+2.26 65.79+£1.64 33.04+3.51 4.17%0.16°

5 35621285 67011142 35241238 433+£0.14®

6 36.10+1.87 67.18£2.75 34374241 4.6510.09*

7 38.02+2.44 66.19£1.07 36.98+£2.62 4.6410.11°

8 38.44+349 6827+1.51 37.04+247 4.48+0.02®

UMeans followed by the same letter in column are not significantly different(p<0.05)

Table 5. Effects of the addition of citric acid, sodium chloride and sodium phosphates addition to 50% ethanol solution on the
electron donating abilities(EDA), nitrite-scavenging effects (NSE) and the contents of total thiosulfinates of garlic extracts

NSE (%)
Kinds of Addition Concentrations (%) EDA (%) pH of buffer Thiosulfinates (mM)
1.2 3.0
Control 0 40.81£1.93 64.241+0.27 34.06+2.11 426%£0.15
Citric acid 1 32.59+£2.86 62.63+3.56 32.19+£1.72 3.33+0.09
2 29.76+2.44 63.07+£245 32.041+0.66 2.43+0.11
NaCl 1 37.76 £ 1.16 66.90+2.19 31.400.84 421+001
2 33.94£0.51 67.68£0.18 34.13£0.33 435%0.11
NaH,PO, 1 38.31%0.12 64.47+1.59 3472+£297 415£0.12
2 4025+ 1.45 62.99+3.01 32.05+1.95 456£0.01
Na,HPO, 1 34.83+1.27 65.62+1.90 35.06+2.63 3.79+0.01
2 33.63£1.82 63.831+1.88 31.50+3.60 4.16+0.03
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