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Abstract

The physicochemical and physiological activities of domestic garlic from 3 different areas (Namhae, Jeju and
Uiseong) were analyzed. The contents of moisture, ash, crude protein and crude fiber in garlic were little different
in 3 kinds of area. Total sugar and water soluble phenolic compounds were higher in garlic from Namhae. The
free sugars found in garlic were fructose, sucrose and lactose. Five kinds of organic acids were determined.
Malonic acid and citric acid contents in garlic from Namhae were 23.7+1.16 mg% and 22.1£0.82 mg%,
respectively. Total mineral content of garlic samples were in a range of 7112.6 ~9067.3 mg%, the potassium
content showed the highest concentration (4117.3+7.19~5175.3+9.61 mg%). The electron donating abilities in
0.2% of garlic from Namhae and Uiseong showed 46.2+1.25% and 37.0+1.16%, respectively. The nitrite
scavenging effect was measured at different conditions (pH 1.2 and 4.2). The nitrite scavenging effects were
higher at pH 1.2, and reached more than 95% by adding 0.2% and 0.1% of garlic juice at pH 1.2. Addition
0.02~0.001% garlic juice in showed the SOD-like activities. Its activity of garlic from Namhae. was a range
of 6.0£0.37~14.4+0.69%. It was found that 0.2% and 0.1% garlic showed strong antimicrobial action against
growth of all the tested bacteria. Antimicrobial action was showed 74.7:£0.70% and 51.7£1.11% on Sal
typhimurium in 0.2% of garlic from Namhae and Uiseong and 28.6£0.90% on B. subtilis in garlic from Jeju.
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Table 1. Contents of chemical components in
garlic from different area (%)

Namhae Jeju Uiseong

Moisture 62.7+0.62" 6841036 64.8+0.22
Ash 1.3+0.17  1.3+0.21 1.5£0.12
Crude lipid 1.0£0.17 092022  0.9+0.12
Crude protein 7.840.69  7.6£0.29  8.8+0.42
Crude fiber 0.6+0.16 0.7£0.19  0.7+0.17
Total sugar (mg%e) 21.3£1.11 153+0.51 20.9+0.49
Vitamin C (mg%) 10.2+0.49 17.0+045 6.30.33
Water soluble phenolic

24.0+0.45 19.6+0.61 18.3£0.29

compounds (mg%)

D All values are mean+SD of triplicate measurements.
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Table 2. Free sugar.contents in garlic from

different area (mg%)
Namhae Jeju Uiseong
Fructose 3320167 81021 4.6£0.26
Sucrose 5.7£0.34 8.8+0.50 11.9+0.65
Lactose 5.5+£0.14 3.7+0.46 0.7+0.16

Y All values are mean+SD of triplicate measurements.
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Table 3-2 g3, A5 & o423} whso] R7I4F &
< Yebd Adolt}h & 5F9 f7)4ko] HEHU e
malonic acid, citric acid, malic acid, succinic acid &
shikimic acid®] 22 %A % F= Aot Malonic acid
o] drake 3 & oAt migoll A 2zt 23.7:1.16
mee, 23.7+0.79 mg%e]] ™, citric acid®] ¥FFL G
AL mlsol|A] 22.1+0.82 mg%, XA mlsdA] 18.0
+0.54 mg%, AFAF vlsolA 14.910.78 mg%e] ATt

Table 3. Organic acids contents in garlic from

different area (mg%)
Namhae Jeju Uiseong
Malonic acid ~ 23.7:1.16" 159+0.76  23.7£0.79
Malic acid 7.8£0.66  10.3£0.67 10.3:0.46
Shikimic acid 0.2+0.08 ’ 0.2+0.09 0.2+0.09
Citric acid 22.1£0.82 149+0.78 18.0£0.54
Succinic acid 2.1£0.45 2.8+0.31 3.5+0.43

D All values are mean+SD of triplicate measurements.
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Table 4. Minerals contents in garlic from di-

fferent area (mg%o)
Namhae Jeju Uiseong
Fe 89.242.86"  172.7%2.19 109.6:1.50
Na  111.720.67 99.4+0.54 121.020.71
Mg  233.0+5.03 249.0+3.59 272.1£1.59
K 41173+7.19  4299.0+1333  5175.3%9.61
Ca 28934288 241.5+2.77 383.1£2.57
Mn 2.420.17 2.340.12 2.610.14
Cu 1.60.17 3.140.22 2.4+0.17
Zn 14.5+0.62 15.6+0.47 9.5+0.22
P 225174867  2409.7+9.46 2990.6+3.89
Al 1.9+0.25 -2 1.1+0.22
Total 71126 7490.3 9067.3

D All values are mean+SD of triplicate measurements.
? Not detected.
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Fig. 1. Elcetron donating abilities of garlic from
different area.
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Fig. 2. Superoxide dismutase-like activities of
garlic from different area.

Table 5. Nitrite scavenging effect in garlic from different area

Nitrite scavenging rate (%)

Conc.

pH 1.2 pH 42
(%)

Namhae Jeju Uiseong Namhae Jeju Uliseong
0.2 100.0£0.05" 98.6+0.85 99.4+0.24 24.2+1.11 12.4+0.64 17.4£1.13
0.1 97.7+0.88 98.3+0.24 98.9+£0.90 23.8+1.44 11.6+0.78 17.3£0.73
0.02 43.940.26 51.6+025 43.4+0.78 22.7+0.99 11.5£0.86 17.2£0.47
0.01 25.841.77 34.7+0.85 21.5+£0.86 21.9£0.95 9.2+0.57 14.5+0.96
0.002 10.0£1.20 15.5+1.66 7.2+0.54 21.4£0.86 5.5+0.62 12.3£1.26
0.001 6.7£0.19 8.0£0.45 4.1£0.19 19.3+0.86 3.6+0.17 8.2+0.37

" All values are mean+SD of triplicate measurements.
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Table 6. Antimicrobial activity of garlic from different area

Concentration (%)

Clear zone (mm)

Nambhae Jeju Uiseong

Strains 02 0.1 0.2 0.1 02 0.1
Bacillus subtilis 28.2+0.65" 19.2+0.53 17.4+0.78 13.2+0.74 13.2+0.74 13.0+0.71
Escherichia coli 240x1.31 22.111.49 22.3+0.90 18.0£1.13 21.2+0.90 18.5+0.93
Staphylococcus aureus

. 24.2+42.11 18.2£0.73 22.4+0.98 14.5+0.93 20.2+0.67 14.5+0.29
subsp. aureus
Salmornella typhimurium 23.5+1.36 13.2+0.82 15.6+0.83 12.5+0.94 12.3+0.90 11.8+0.65

U All values are mean+SD of triplicate measurements.

Table 7. Inhibitory effects of microbial growth in garlic from different area

Inhibitory effect of microbial growth (%)

Concentration (%)

Nambhae Jeju Uiseong
Strains 0.2 0.1 02 0.1 02 0.1
Bacillus subtilis 57.141.027  7.120.50 286090 2144082  14.30.86 3.1:0.22
Escherichia coli 4224033 8.8£0.49 2.30.17 1.940.36 8.9£0.57 8.7+0.49
f:;’:;’ylz;’:;“‘ aureus 208+085  28.5+0.70 19.0+036 113084  10.1£1.01 8.3+0.53
Salmonella typhimurium 747+0.70  59.80.81 19.5+0.65 149084  51.7+1.11 37.941.19

Y All values are mean=SD of triplicate measurements.
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