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Feasibility of Antibiotic Selective Inhibition Method Applied for Measuring

Bacterial and Fungal Activities Distribution in Activated Sludge
LI Zhi-hua LIU Fang GUO Qiang TAN Zhou-quan WU Jie ZHANG Ting WANG Xiao—chang

(Key Laboratory of Northwest Water Resources Environment and Ecology Ministry of Education School of Environmental and
Municipal Engineering Xi‘an University of Architecture and Technology Xian 710055 China)

Abstract:The study evaluated the selective inhibition method for measuring the fungal and bacterial distribution in the activated sludge
using glucose as sole carbon source and cycloheximide and streptomycin as bactericide and fungicide respectively substrate-induced
oxygen uptake rate (OUR) as bioactivity index. Three samples were examined 1i.e. aerobic sludge in a wastewater treatment plant
soils and anaerobic sludge. As selective microbial biocides were applied the OUR of aerobic and soils sludge reduced whereas the
OUR of anaerobic sludge was stimulated. When 1 mg/g cycloheximide and 2 mg/g streptomycin were applied the inhibition index D of
aerobic sludge was approximatelly 1; however the values of D for soils were greater than 1 at all the dosages of bactericide or fungicide
applied in this study. These results suggested that the antibiotics used in this study could selectively inhibit aerobic sludge and partially
inhibit the soils. It was found that the selective inhibition method was suitable for aerobic sludge analysis but encountered problems for
the other samples e.g. failure inhibition effect of antibiotic partial inhibition and low accuracy. Further studies are therefore needed
in the selection of antibiotic and microbial activity parameter.
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Fig.1 Relationship between antibiotic addition and substrate-induced OUR for three kinds of sludge
D / 1 ( )
(F/B) 1 2 Table 1 ~ Measurement of ratios of fungal and bacterial
biomass for aerobic sludge
g .D £
— D F/B
D =1 /mg'g" /mg.gfl
. 1.0 1.0 1.05 0.77
“1<D<2 1.0 2.0 1. 00 0. 68
’ ’ 1.0 3.0 0.79 0.33
N 1.0 4.0 0.97 0.63
; D <1 2.0 1.0 1.10 0.71
16 18 2.0 2.0 1.05 0.63
’ 2.0 3.0 0.83 0.30
D 0.69 ~1.10 2.0 4.0 1.02 0.58
0.92(C 1) . 3.0 1.0 0.99 0. 85
D 1.6 3.0 2.0 0.94 0.76
3.0 3.0 0.73 0.36
>1C 2) F.B 3.0 4.0 0.91 0.70
4. 1.0 0.95 0.92
1 o) 4. 2.0 0.90 0. 82
4.0 3.0 0. 69 0.39
4.0 4.0 0. 87 0.76
F/B D
F/B 2 D F/B 2 ( )
Table 2 Measurement of ratios of fungal and
D F/B bacterial biomass for soil sludge
- Lo D FIB
/mg* g /mg g
0.6 0.2 1. 60 0.92
0.6 1. 1.56 0.96
0.6 2. 1.59 0.94
D 0.6 4.0 1. 61 0.91
D=1 4.0 0.2 1.61 0.94
( ) 1<D<?2 4.0 1. 1.58 0.98
4.0 2. 1. 60 0.95
( ) N 4.0 4.0 1.62 0.92
/ F/B
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