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Abstract

The study was performed under the various conditions, such as the edible parts and particle sizes of Allium, the concentra-
tions, the temperatures, and the pH of heavy metal solutions to investigate their adsorption capacity of heavy metals by genus
Allium. The adsorption amount of Cd by Allium in the aqueous solution was apparently higher than that of Zn by them. The lar-
ger the particle size of welsh onion and shallot was, the higher the adsorption of Cd was, But the adsorption ratio was not di-
fferent. As the temperature increased, the amount of heavy metal adsorption increased in general, but the adsorption of Cd by
wild garlic, Zn by garlic decreased. Adsorption of Cd and Zn to Allium was not affected by the various pH. The correlation be-
tween the amount of components in edible parts of Allium and that of adsorption of heavy metals was significantly high in am-

ino acids containing sulfhydryl radical (—SH) and vitamin B,.
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Fig. 1. Comparison of heavy metal adsorption
from the aqueous solution of 25ppm by edible par-
ts of Allium. : Welsh onion, B : Shallot, B :
Garlic, 8 : Wil d garlic, [J : Leek, [ : Onion.
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Table 1. Effect of particle size of samples on adsorption of heavy metals from the aqueous solution by

Allium
Particle Allium
Tissue -
(mesh) Welsh onion Shallot Garlic Wild garlic Leek Onion
.................................... Cd mg /g
Leaf 20 3.482° 3.806° 6.170° - 5.624° -
40 5.162* 3.886° 5.594° - 5.146° -
70 4.912° 4.964* 5.698%° - 5.802? -
Stem & 20 4.226° 3.584°¢ 6.612° 5.854° - 2.862°
Bulb 40 3.954¢ 4.218° 6.096° 5.366° - 3.068°
70 6.968 5.524* 6.244° 5.492° - 3.2247
cirers ZIUIOE [ wveverrrrorserenersneiecsinneninns
Leaf 20 3.270° 3.232° 3.358% - 3.108* -
40 3.308° 3.208° 3.314% - 3.362° -
70 3.248° 3.434° 3.206° - 3.184% -
Stem & 20 3.962° 3.184° 3.320° 3.85820 - 3.184*
Bulb 40 3.548° 3.304° 3.320° 4.156* - 3.232°
70 4.320° 3.3147 3.482% 3.402° - 3.292°

a, b, ¢ : Means with the same lettered superscripts in a column of each tissue are not significantly different above 5%

level by Duncan’s multiple range test.
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Table 2. Effect of heavy metal concentration on adsorption of heavy metals from the agueous solution

by powder of Allium

Aqueous Allium
Tissue -
solution{ppm) Welsh onion Shallot Garlic Wild garlic Leek Onion
ftetesrsaareaneseriseracaers e Cd rng/g ....................................
Leaf 25 1.387° 1.208° 1.512¢ - 1.311°¢ -
50 2.452° 2.221° 2.944° - 2.762° -
100 4.661° 4.608° 3.999° - 5.276% -
Stem & 25 1.347¢ 1.078° 1.190° 1.331¢ - 0.702¢
Bulb 50 2.259° 2.109° 2.905° 2.785° - 1.526°
100 3.486° 4.058% 3.228° 5.326% - 2.100%
.................................... ZIING /g wreererevrrrnrsranmnrecmneneniins
Leaf 25 0.561° 0.562¢ 0.558¢ - 0.427° -
50 1.638° 1.633° 1.646° - 1.565° -
100 2.903 2.839° 2.729° - 2.673 -
Stem & 25 1.179° 0.736° 0.563¢ 0.900¢ - 0.586°
Bulb 50 1.971° 1.661° 1.687° 1.975° - 1.618°
100 3.54%° 2.935° 2.771* 3.133 - 2.657

a, b, ¢ : Means with the same lettered superscripts in a column of each tissue are not significantly different above 5%

level by Duncan’s multiple range test,
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Table 3. Effect of temperatures on adsorption of heavy metals from the aqueous golution by Allium

. Temperature Allium

Tissue - - - - - -
(c) Welsh onion Shallot Garlic Wild garlic Leek Onion

Leaf 20 4.661° 4.608° 3.999° - 5.276° -
30 7.2682° 6.458* 4.227° - 6.228% -
50 8.008? 6.9907 5.712% - 6.354% -

Stem & 20 3.486° 4.058° 3.228° 5.326% - 2.100°

Bulb 30 5.253° 6.479% 3.817° 5.073° - 2.913°
50 6.338% 6.779% 5.705* 4.996° - 3.694°

e e ZIME /@ v e eer e e e

Leaf 20 2.903% 2.839° 2. 729 - 2.673° -
30 2.903° 2.967% 2.801% — 2.680° -
50 3.005° 2.989* 2.793° - 2.715° -

Stem & 20 3.549% 2.935% 2.7717 2.733b - 2.657¢

Bulb 30 3.632% 3.156° 2.9822 2.990° - 2.710%
50 3.742° 3.330° 3.1347 3.031° - 2.851%

a, b, ¢ : Means with the same lettered superscripts in a column of each tissue are not significantly different above 5%
level by Duncan’s multiple range test.

Table 4. Effect of pH on adsorption of heavy metals from the aqueous solution by powder of Allium

Allium

Tissue pH - . - - -
Welsh onion Shallot Garlic Wild garlic Leek Onion

Leaf 5 5.126% 5173 4523 - 4.438° -

7 5.412° 5.130° 4.165° - 4.716% -

9 5.549% 5.596° 4,459 - 5.070% -
Stem & 5 4.852% 4.999° 3.029° 4.485° - 3.776*
Bulb 7 5.006” 4.686% 3.872% 4.474° - 3.883°
9 5.382% 5.301% 41107 2.179* - 3.870°

crivnniniins ZOTE [ veevereeeee e

Leaf 5 3.819° 3. 757’b 3.414° - 3.254° -

7 3.703° 3.540° 3.392% - 3.269° -

9 3.540° 4.2442 3.908* - 4.283° -
Stem & 5 5.2047 4.0247 3.486° 4.657% - 3.068%
Bulb 7 5.011% 3.950° 3.563° 3.908° - 3.393°
9 4.531* 4.716% 4.081* 3.799° - 3.424°

a, b, ¢ : Means with the same lettered superscripts in a column of each tissue are not significantly different above 5%
level by Duncan’s multiple range test,
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