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Characteristics of DNA Adsorption and Desorption in Variable and Constant

Charge Soil Colloids

WANG Dai-zhang' s WANG Shen-yang' s JIANG Xin®, HENG Li-sha's TAN Jin-fang', LIU Shi-liang', CAO Yong-
xian'

(1. Colloge of Resources and Environment, Henan Agricultural University, Zhengzhou 450002, Chinas 2.Institute of Soil Science, Chinese
Academy of Sciences, Nanjing 210008, China)

Abstract: The characteristics of adsorption and desorption of DNA by Red soil colloid, Latosol colloid> Chao colloid and Cinnamon colloid at
different pH values were studied using a batch method. It showed that there was an increase of solution pH after adsorption of DNA by the four
soil colloids in both NaCl and KCl electrolyte systems. The increasing ranges of pH values were in order of Red soil colloid > Latosol colloid >
Chao colloid > Cinnamon colloids and NaCl electrolyte system > KCl electrolyte system. The amounts of DNA adsorption on soil colloids
decreased with the increase of pH value. The maximum amounts of DNA adsorption in different colloids were about 13.1-14.8 jig*mg™" when
pH values were 2-4. The decreasing ranges of the amounts of DNA adsorption were about 5.5 pig*mg™" in NaCl electrolyte system and 2.1
pgemg™" in KC electrolyte system in Red soil colloid and Latosol colloid after the rising of equilibrium solution pH from 4.2 to 8.6, whereas
the remarked decreasing ranges of the adsorption amounts of DNA were about 8.3-12.2 pg*mg™" on Chao colloid and Cinnamon colloid in two
electrolyte systems. The decreasing ranges of DNA adsorption were in order of the constant charge ( Chao soil and Cinnamon) colloids > the
variable charge (Red soil and Latosol) colloids. The differences of desorption on the variable and the constant charge colloids are very
significant while the DNA adsorbed was desorbed with NaOAc solution and NaH, PO, solution. The desorption percent desorption of DNA as
NaH, PO, desorbent was 23.5%-40.2% larger on the variable charge colloids than 8.8%-21.6% on the constant charge of colloids at the
three different solution pH values of 3, 5 and 7, while that as NaOAc desorbent was 72.3%-85.9% larger on the constant charge colloids than
10%-24.5% on the variable charge colloids. These results implied that the ligand exchange played a more important role in DNA adsorption
on the variable charge colloids, and electrostatic interactions did on the constant charge colloids. This is the differences of DNA adsorption and
desorption on different charge colloid surfaces.

Key words: soil colloids; DNA; pH value; adsorption and desorption; variable and constant charge
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1.1.1  RIERARFE 5

PR TR B VLV 44 TR b R B 40 A
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Table 1 Selected properties of soil colloids
Rk i%zﬁwl CEC . ?Wc’r:%l %ﬁ%ﬁ
/m°*g /cmol *kg /g*kg 17PC
AR JIgEN 70.45 10.13 84.3 3.54
Rite 21 i 1 73.51 7.15 219.2 4.42
PRSI 90.91 20.14 143.5 —
[ER TN 95.78 34.27 71.1 —

1.2 W55
1.2.1  HIERARMHl%

B+ 541 30.0 g TE L, B IIA 20 mL
3% H,0,, ANWHiHE, ZERA P, W 1,0, N2
BRs JG AN 0.5 mole L™ HCI, AWifii #1, 2% CaCo;,
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M, A DNA W Z 4 100 mge L™, WA 0.1
mol*L.™" ) KCI 2 SCRF HLfid 5T, IS IR A1 KOH 7>



9 1 FACKAE : AR Ay L 1 LT SO DINA W A L g W A1 2763

T DNA ¥ pH A 2.0~ 8.0.
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Fig.1 pH variation before and after adding DNA solution
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