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Analyses of Pungency-Related Factors of Field and Rice Paddy Garlic
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Abstract

The purpose of this study is to evaluate pungency-related factors of field garlic (FG) and rice paddy garlic
(RG) from Youncheon province. Allicin, alliin, and S-allyl-L-cysteine (SAC) contents were analyzed by HPLC.
In addition, activities of alliinase, GTPase (y-glutamyltranspeptidase), and pyruvate content of garlic were
measured. The moisture content of RG (65.86%) was higher than that of FG (63.34%). However, crude lipid,
crude protein, crude ash, and carbohydrate contents of RG were lower than those of FG. The alliin contents
of FG and RG were 8.97 and 8.22 mg/g, respectively. The allicin content of FG (2.83 mg/g) was higher than
that of RG (2.22 mg/g). Further, SAC content of FG (1.74 mg/g) was higher than that of RG (0.104 mg/g).
Alliinase activities of FG and RG were similar, whereas the GTPase activity of FG was higher than that of
RG. These results show that the stronger pungency of FG is due to the higher amount of alliin and SAC as
well as the higher activity of GTPase compared to RG.
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Table 1. HPLC conditions for analysis of alliin, SAC and alli—-
cin from garlic

HPLC with UV

Column Varian Pursuit XRs 3, C18, 150x3.0 mm
Mobile A: 20 mM sodium dihydrogenphosphate +
phase 10 mM heptane sulfonic acid
B: acetonitrile : 20 mM sodium dihydrogenphos-
phate+10 mM heptane sulfonic acid
(50:50 v/v)
Gradient Time: 0, 5, 25, 26, 28, 30, 40
A%: 100, 70, 46, 0, 0, 100, 100
B%: 0, 30, 54, 100, 100, 0, 0
Flow rate 0.4 mL/min
Detector Varian Prostar 325 UV-VIS detector
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Table 2. Proximate composition of garlic from Yeongcheon

province (%, wet basis)
FG RG” t-value
Moisture 63.3440.17" 65.86+0.06 0.001"
Ash 1.66+0.01 1.624+0.01 0.008"
Crude lipid 0.2540.01 0.174+0.01 0.772
Crude protein 7.70+£0.24 7.65+0.04 0.002"
Carbohydrate 27.05+0.26 24.69+0.03 0.002™
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Table 3. Alliin, S-allyl-L-cysteine (SAC) and allicin amount
of garlic from Yeongcheon (mg/g, wet base)

2

FGY RG? t-value
Alliin 8.9740.09” 8.22+0.08 0.045"
SAC 1.74+0.17 1.04+0.14 0.019°
Allicin 2.83+0.03 2.22+0.02 0.012"

VEG: field garlic.

:Z)RGZ rice paddy garlic.

YValues are represented as mean=+SD.
“Significant at p<0.01.

VEG: field garlic.

:Z)RGI rice paddy garlic.

YValues are represented as mean+SD.
“Significant at p<0.05.
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Fig. 2. Pyruvate content of garlic from Yeongcheon. FG: field
garlic, RG: rice paddy garlic. Values are represented as mean
+SD. “Significant at p<0.05.
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Fig. 1. HPLC chromatograms of standard alliin (A), S-allylcys—
teine (B) andallicin (C).
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Table 4. Alliinase and GTPase activities of garlic from

Yeongcheon (umole/mg protein)
FGY RG” t-value
Alliinase 285+43” 239434 0.069
GTPase 0.863+0.0955  0.784+0.083 0.002

VEG: field garlic.

:Z)RGI rice paddy garlic.

YValues are represented as mean+SD.
“Significant at p<0.01.
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