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Relationship between Functional Quality of Garlic and Soil Composition
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Abstract This survey was conducted to investigate the functional quality characteristics of garlic based on different soil
conditions (Pyungan, Mgji, Anmi, Yuga, and Songjung soils). The Pyungan, Mgji, and Anmi soils from the Danyang area
showed high levels of pH, organic matter, available P,O,, and inorganic components. For the functional compositions of
the garlic harvested from the different soil conditions, the Pyungan garlic contained the highest amounts of aliin and total
fructan, with 9.2 and 193.3 mg/g, respectively. The Pyungan garlic also showed the highest amounts of total polyphenol
and flavonoids, with 1465 and 123.5mg/100 g, respectively. Among the garlics from the different soils, the I1C,, values
by the DPPH assay ranged from 0.28 to 0.32g/mL, and the IC,, of the Pyungan garlic was 0.28 g/mL. The correlation
coefficients between the functional quality of the garlic and the different soil compositions were analyzed. The qudity of
the garlic was pogtively affected by the pH and organic matter content (p<0.01) of the soil. Since the Danyang garlic
harvested from the Danyang soil had better functional qudities, these results suggest that the production of garlic in a

suitable area for the ecotype is most effective.

Key words: garlic (AlliumsativumL.), soil properties, garlic qudity, aliin, antioxidant activity
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Table 1. Different soil compositionsfor garlic cultivation

A3 B AR A 33

Sail pH M? (g/kg) Av. PO (mg/kg) K (cmol/kg) Ca(cmol/kg) Mg (cmoal/kg)
Pyungan 7.84+0.08%% 8.54+0.26 197.53+12.63° 0.30+0.08" 19.13+1.607 1.48+0.06°
Mdji 7.52+0.10° 3.70+£0.13 329.77+ 4597 0.18+0.03° 17.88+0.907 215+0.15°
Anmi 7.30+0.03 2.80+0.17¢ 145.80+4.37¢ 0.20+0.02° 8.37+0.15° 5.31+0.14*
Yuga 6.90+ 0.04° 5.33+0.19 256.47 +4.3%° 0.23+0.02° 10.80+0.26° 3.05+0.06°
Songjung 5.41+0.03 1.80+0.10° 111.63+14.04° 0.10+0.0% 8.88+0.19° 2.04+0.08°

YOM: organic matter, ?Av. P,O;: available P,O, ?Values are means+ SD.

4Any means in the same column followed by the same letter are not significantly (p < 0.05) different by Duncan's multiple range test.

Table 2. Correlation coefficients between functional quality of garlic and soil compositions

)

YRR FHoksol K3t Ceel zH2F 0.3 2 19.13 cmol/kg,

ZollA 1933mglg= 7P =%, &

Factors pH oM Av. PO K Ca Mg Alliin Fructan Polyphenol Flavonoid 1Cy,
pH 10000 0.6612**Y 05753* 0.7550* 0.6649**  0.0845 03024  0.7274** 0.9205*** 0.6264* -0.7372**
oM - 1.0000 0.3010 0.8368*** 0.6988** -04262  0.3581 03776  0.7580** 0.9211*** -0.8749***
Av. PO, - - 1.0000 03005 06166 -0.2412 -0.3418 0.0420 0.7065** 05083  -0.5070
K - - - 10000 05526+ -0.0641 03107 05511* 0.7460** 0.7477** -0.7338**
Ca - - - - 1.0000 -0.6486**  0.4032 04151 0.8206** 0.8755*** -0.5938*
Mg - - - - - 10000 -0.2050 02032 -02189 -0.6470** 02341
Alliin - - - - - - 10000 0.7350**  0.2803 03157  -0.0878
Fructan - - - - - - - 10000 05871* 02935  -0.3216
Polyphenal - - - - - - - - 1.0000 0.8076** -0.7738**
Favonoid - - - - - - - - - 1.0000 -0.7943**
IC, - - - - - - - - - - 1.0000
D: p<0.05, **: p<0.01, ***: p<0.001
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Fig. 1. Alliin contents of garlics from various soil conditions.
YAny means in the same column followed by the same letter are not
significantly (p < 0.05) different by Duncan’s multiple range test.
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Fig. 2. Total fructan contents of garlics from various soil
conditions. YAny means in the same column followed by the same
letter are not significantly (p < 0.05) different by Duncan’s multiple
rangetest.
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Fig. 3. Total polyphenol contents of garlics from various soil
conditions. YAny means in the same column followed by the same
letter are not significantly (p < 0.05) different by Duncan’s multiple
range test.
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Fig. 4. Total flavonoid contents of garlics from various soil
conditions. »Any means in the same column followed by the same
letter are not significantly (p < 0.05) different by Duncan’s multiple
range test.
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Fig. 5. 1C, of EDA (%) by DPPH assay of garlics from various
soil conditions. YAny means in the same column followed by the
same letter are not significantly (p <0.05) different by Duncan’s
multiple range test.
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