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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 Pb by Allium in the aqueous solution was apparently higher than that of Ni and Cu by them.
The larger the particle size of welsh onion and shallot was, the higher the adsorption of Cu was. The adsorptions of Cu, Ni and
Pb by Allium were not much different between. The higher the concentration was, the more the adsorption was. But the ad-
sorption ratio was not different. As the temperature increased, the amount of heavy metal adsorption increased in general, but
the adsorption of Ni by welsh onion and wild garlic and leek, Cu by wild garlic, Pb by shallot, wild garlic and leek decreased.
Adsorption of Pb to Allium was not affected by the different values of pH, and adsorptions of Ni and Cu were greatly affected
by those of pH. Especially, the higher the pH was, the greater the Ni adsorption to Allium was, and the lower the pH was, the
higher th e Cu adsorption was. The correlation between the amount of components in edible parts of Allium and that of adsorp-
tion of heavy metals was significantly high in amino acids containing sulfhydryl group(—~SH) and vitamin B,.
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Table 1. Effect of particle size of samples on adsorption of heavy metals from the agueous solution by

Allium

Samples Particle Allium

tissue (mesh) Welsh onion Shallot Garlic Wild garlic Leek Onion

Leaf 20 1.860° 1.822° 2.190° - 1.426° -
40 2.010° 2.576° 2.360°° - 1.5302° -
70 1.850° 2.282° 2.472% - 1.576% -

Stem & 20 4,258° 2.332° 2.114° 4.378° - 3.660°

Bulb 40 5.132° 2.256° 2.190° 4.228° - 3.214°
70 5.766° 2.096° 2.090% 4.258% - 4.000°

cerreree e ennes CU TAE /8 ovrvessersesseesssmsnnsinsss e ees

Leaf 20 2.200¢ 1.378° 2.392° - 1.306° -
40 3.494% 2.570° 2.830° - 1.7722 -
70 3.016° 3.128* 3.008* - 1.6322 -

Stem & 20 3.494° 3.178* 2.352° 3.662% - 3.444%

Bulb 40 3.522° 2.600° 2.588% 2.684° - 2.886°
70 4.972* 2.334° 2.622° 2.576° - 2.166°

.................................... Phmg /g ceereeeesmvesensevessesrenenienen,

Leaf 20 6.046° 3.614° 4.744° - 3.774° -
40 7.828° 6.458° 5.882° - 6.4722 -
70 8.600% 7.776% 6.484% - 6.552° -

Stem & 20 6.246° 0.278° 4.584°¢ 3.322° - 1.632¢

Bulb 40 5.674° 1.188° 5.276° 3.242° - 4.306°
70 7.588% 1.728* 7.616% 3.458° - 4.492°

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 aqueous solution

by Allium
Samples Particle Allium
tissue solution(ppm) Welsh onion Shallot Garlic Wild garlic Leek Onion
Leaf 25 0.339° 0.356° 0.502¢ - 0.238° -
50 0.953° 1.104° 1.170° - 0.755° -
100 4.562% 4.667% 4,964 - 5.201% -
Stem & 25 0.952° 0.388° 0.437¢ 0.711° - 0.520°
Bulb 50 2.527° 1.114° 1.066° 2.144° - 1.813°
100 7.676% 4,949 4.7407 5.853% - 4.708%
Leaf 25 0.773° 0. 888b 0.769° - 0.472° -
50 1.451° 1.352° 1.375° - 0.785° -
100 3.4112 3.857° 4.031* - 2.9922 -
Stem & 25 0.660° 0.443° 0.763° 0.855° - 0.720°
Bulb 50 1.390° 1.180° 1.303° 1.487° - 1.416°
100 3.190% 3.164° 3.280% 4.470° - 2.722%
Leaf 25 1.831° 0.821° 1.332° - 1.007¢ -
50 3.746° 2.975° 2.913" - 2.800° -
100 9.573% 7.084% 6.233° - 9.190% -
Stem & 25 1.082° 0.572¢ 1.146° 0.671°¢ - 1.101°
Bulb 50 2.527° 2.199° 2.841° 1.670° - 1.738°
100 5.620° 6.167% 2.396° 9.228% - 4.050%
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 solution by Allium

Samples Temperature Allium
tissue (e) Welsh onion Shallot Garlic Wild garlic Leek Onion
.................................... Ni mg/g
Leaf 20 5.666% 4.667° 4.964* - 5.2012 -
30 5.334% 5.255% 5.069 - 4.459° -
50 4.562* 5.820° 5.374 - 4.388° -
Stem& 20 7.676 4.949° 4.740° 5.853° - 4.495°
Bulb 30 6.961°° 6.108° 5.839° 5.4522 - 4.618
50 5.926° 6.582* 4.959° 5.300? - 5.187%
Cumg/g
Leaf 20 3.411° 3.857° 4.031° - 2.9922 -
30 5.184% 4.933* 4.725% - 3.279% -
50 5.474% 4.947° 5.142° - 3.502° —
Stem & 20 3.190° 3.774° 3.243 4.470° - 2.502?
Bulb 30 3.647° 4.3072° 4.432° 7.391° - 2.610°
50 5.408° 4,616 4.460* 5.251° - 2.924*
.................................... Ph g /g o eeersereeasseemaanrnneonnineins
Leaf 20 8.573%® 7.084° 6.233° - 9.190* -
30 7.730%0 8.372% 7.188% - 8.596%° -
50 9.795% 8.564% 7.6807 - 7.387° -
Stem & 20 5.620° 6.167* 2.396¢ 9.228* - 4.050°
Bulb 30 5.898* 5.405° 4.829° 8.6772° - 4.405%°
50 6.144° 3.745° 6.723 8.320° - 4,793

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 Allium

Samples Allium
tissue pH ‘Welsh onion Shallot Garlic Wild garlic Leek Onion
Leaf 5 3.037° 2.705P 3.292° - 2.794° -

7 3.182° 2.908° 3.393° - 2.794° -

9 4.837% 4.738 3.646° - 4.749° -
Stem & 5 4.076° 3.414° 3.227° 3.482° - 3.329°
Bulb 7 4.187° 3.499° 3.370° 3.531° - 3.426°

9 6.168 7.129° 3.196° 5.686% - 6.515°

.................................... CU MG /g o vrrremimmemnisieeminsne s

Leaf 5 3.507° 1.975% 2.779° - 2.004% -

7 2.175° 1.887% 2.311° - 1.782° -

9 2.008° 2.064% 2.225° - 1.981* -
Stem & 5 2.572* 2.7447 2.689° 3.546° - 2.097%
Bulb 7 2.020° 1.978° 2.138° 2.525P - 2.213%

9 1.989° 2.109° 2.110° 2.204° - 1.981°
Leaf 5 7.774% 5.403° 3.761° - 4.910° -

7 7.908% 6.858%° 3.939° - 3.249° -

9 8.423° 7.025* 3.713° - 2.184° -
Stem & 5 4.832% 4.3117 3.596% 6.760° - 2.710°
Bulb 7 3.136° 4,558° 3.156% 4.882° - 2.741*

9 2.627° 5.190° 3.612% 2.449° - 2.069

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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