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The Difference in the Adhesion of Cells Grown with Different Substrate
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ABSTRACT Objective: The method of microbial adhesion to solvents was accomplished by a small modification to describe the
effect of solution pH value and electrolyte concentration on cellular hydrophobicity. The difference in cellular hydrophobicity of three
strains grown with different substrate was investigated. The effect of electrostatic interaction and hydrophobicity on bacterial adhesion
was investigated. Method: According to classical principle of microbial adhesion to solvents, the adhered rate of cells to solvents was
calculated by direct counting. The change in adhered rate to organic solvents was investigated as a function with solution pH value and
electrolyte concentration on the basis of 9K liquid medium as aqueous phase. Results: There is no significant difference in adhered rate of
cells to organic solvents as a function with solution pH value. But the adhered rate increased as the electrolyte concentration increased in
certain range. And the adhered rate to organic solvents of cells grown with elemental sulfur is bigger than that of cells grown with Fe*
and chalcopyrite. In pH 2.0 solution, the surface charge of quartz and chalcopyrite and cells grown with Fe* and chalcopyrite was
negative, and the charge of cells grown with elemental sulfur was positive. Conclusion: The cellular hydrophobicity was not prominently
impacted by the change of solution pH value, but increased as the electrolyte concentration increased. Elemental sulfur-grown cells
exhibited a higher hydrophobicity than Fe*-grown and chalcopyrite-grown cells. A great of functional groups of electron donor and
electron acceptor existed on the cellular surface of any cells. The adhered behavior of cells grown with different substrate to quartz and
chalcopyrite was determined by electrostatic interaction and hydrophobicity between cells and solid adsorption substrates.
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Table 1 Adhered rate of cells grown with different substrate to quartz and chalcopyrite

Adhered rate to quartz and chalcopyrite, %

Strains
Quartz Chalcopyrite
Fe?*-A. ferrooxidans” 24.60x 4.90 51.72+ 7.26
S A. ferrooxidans' 3237+ 1.67 56.40% 5.62
Chalcopyrite-A. ferrooxidans™ 31.76% 6.73 75.07x 3.68
S A. thiooxidans* 34,56+ 8.48 60.23+ 15.82
Fe*-L. ferriphilum" 18.37+ 3.25 67.65+ 4.45
—.—Fe*"-A. ferrooxidans 5- ——quartz
—e—S"-A. ferrooxidans ] —O— chalcopyrite
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Fig.1 Changes in Zeta potential of cells grown with different substrate as a Fig.2 Changes in Zeta potential of quartz and chalcopyrite as a function
function with pH with pH
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Table 2 Adhered rate of cells grown with different substrate to hexadecane at various solution pH.
Adhered to hexadecane, %
Strains
1.0 2.0 3.0 4.0 5.0
Fe*-A. ferrooxidans™ 6.32+ 1.55 5.15% 1.65 5.43% 2.01 4.77+ 1.26 331+ 0.58
S°-A. ferrooxidans" 8.37+ 1.98 10.6x 1.85 13.5¢ 1.69 11.4+ 2.53 10.9+ 2.17
chalcopyrite-A. ferrooxidans” 5.94% 2.06 5.15+ 2.92 7.61+ 2.84 6.83+ 1.62 431+ 1.16
S°- A. thiooxidans* 35.2+ 8.43 33.9+ 7.07 30.5 4.61 31.3+ 5.04 31.6x 4.65
Fe*-L. ferriphilum¥ 6.12+ 2.27 7.07+ 3.50 4.87+ 0.59 6.58+ 2.01 4.94+ 1.82
% 3 REEKEWIEFHMBERRERE BIRRESE T Bk BES B E -+ i b=
Table 3 Adhered rate of cells grown with different substrate to hexadecane at various electrolyte concentration
Adhered to hexadecane, %
Strains
0.5x xM 1x xM 2x x M 5% xM 10x x M
Fe?-A. ferrooxidans™ 497+ 1.34 5.15+ 1.65 7.22+ 1.95 10.6+ 2.87 15.4+ 3.27
S"-A. ferrooxidans" 9.85% 2.03 10.6+ 1.85 10.8+ 2.37 15.2+ 2.69 27.8+ 5.58
chalcopyrite-A. ferrooxidans” 5.04% 1.73 5.15+ 2.92 7.54+ 2.28 11.7¢ 3.02 14.8+ 2.96
S°- A. thiooxidans* 29.8+ 4.55 33.9+ 7.07 35.7¢ 6.91 50.4+ 8.35 70.2+ 10.8
Fe*-L. ferriphilum¥ 6.31% 2.74 7.07+ 3.50 6.65+ 2.81 11.2+ 3.36 16.4+ 4.17
2.2 Zeta BfiL AR IEY R A. ferrooxidans” FlI A. thiooxidans® 14 %5 Hi 15

1 WR7E pH 2.0-8.0 B9 FEIN, AIMIE) Zeta lQZBEZRE 205002 pH 2.3 1 2.6, 7€ pH 2.0 AUV A7 IR L o FH & 2 A0,
pH B THE MiAKIREAR, DL Fe* MG MKMW R NMPAE  AXEDH Zeta BN pH 2.0-8.0 AYTE BN BES pH A9 T 1M
AW pH 2.0-8.0 AU N A EH S, B/NT Omy, THE AT B, B 25 A, T BT A Zeta LA 7E pH 2.0-4.0 AL
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Table 4 Adhered rate of cells grown with different substrate to chloroform and ethyl acetate

Adhered rate, %

Strains
Chloroform Ethyl acetate
Fe*-A. ferrooxidans™ 44.72x 11.90 68.91% 2.41
SU-A. ferrooxidans" 22.95+ 2.33 29.90+ 2.13
Chalcopyrite-A. ferrooxidans™ 9.18t 1.55 11.29+ 5.71
S°-A. thiooxidans* 36.76 4.37 75.62+ 2.34
Fe?-L. ferriphilum" 59.15+ 12.57 52.16x 14.70
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