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Inactivation Efficiency and Mechanism of Three Dominant Fungal Spores in

Drinking Groundwater by Chlorine
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Abstract: The outbreak of fungi in drinking groundwater sources can produce odor, cause toxicity and form lots of visible flocs, which
seriously affect the drinking water quality. In this study, the inactivation efficiency of three dominant fungal spores Trichoderma,
Penicillium, Cladosporium by chlorine was conducted, and the inactivation mechanism was explored by monitoring the hydrophobicity,
the leakage of intracellular substances, the increase of extracellular adenosine triphosphate ( ATP) , deoxyribonucleic acid (DNA) and
proteins, and the change of spores’ morphology. The results showed that the inactivation of fungal spores was consistent with first-order
kinetics and satisfied the Chick model. The resistance to chlorine was in sequence of Trichoderma > Penicillium > Cladosporium, the
larger size the fungal spores and the more hydrophilicity the fungal spores, the higher the inactivation efficiency. Chlorination resulted
in the remarkable leakage of intracellular compounds, the increase of extracellular characteristic compounds ( ATP, DNA and protein) ,
the damage of the cell surface, and the fungal spores recessed and wrinkled. In summary, chlorine firstly reacted with spores’ surface
and reduced their cultivability, and then resulted in the damage to the permeability barrier of the spores and the release of intracellular
characteristic compounds, and finally the viability of spores was damaged.

Key words : chlorine; fungal spores; inactivation mechanism; intracellular substance; hydrophobicity
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Fig. 1 Inactivation of three species of fungal spores and E. coli by chlorine
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Table 1  Disinfection rate equation of chlorine for fungi and E. coli
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Fig. 2 Total nitrogen change of fungal spores before

and after inactivation by chlorine
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Fig. 3 Change of total ATP and extracellular ATP in fungal spores before and after inactivation by chlorine
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Table 2 Hydrophobicity of three species of fungal spores

HA SCE X HEZH HKR

ﬁ% (A750 nm) (A750 nm) ( CSH)/%
REEIE 0.073 £0.015 0.238 +0.016 77.9
HER 0.038 £0.004 0.172 =0.011 69.3
A& 0.022 £0.009 0. 055 0. 005 60.0
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Table 3 Size of three species of fungal spores
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Table 4  Disinfection efficiency of three species of fungal spores/%
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