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ABSTRACT

Indicator bacteria of fecal pollution were enumerated and compared by various detection methods for influent and final
effluent of a sewage treatment plant. Total coliforms were enumerated by four methods including most probable num-
bers, chromogenic enzyme substrate test, membrane filtration, and plate counts and were about 10* for influent and
10*~10° CFU/m for final effluent. Fecal coliforms ranged between 10° and 10* for influent and 10* CFU/m!/ for effluent
by chromogenic enzyme substrate test and membrane filtration. Fecal streptococci counts were 1-log less than fecal
coliforms counts, 10*~10° for influent and 10" CFU/m/ for effluent. Total coliforms numbers by plate count both in influ-
ent and in effluent showed 1-log higher than by the other three methods. Statistical analysis revealed that numbers of
total coliforms by plate count in final effluent had the highest average of correlation (r=0.778, p<0.01) compared with
those by the other three methods. In addition, total coliforms numbers by plate count showed most significant correlation
(r=0.835, p<0.01) with those by chromogenic test which is well-known as its highest recovery efficiency. These results
suggest that the plate count would be the optimum detection method for total coliforms in wastewater treatment plants
which are the only microbiological standard of final effluent from wastewater treatment plants in the Republic of Korea,
considering economic aspects and difficulties in laboratories.
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Table 1. Numbers of indicator bacteria in influent and effluent of Daejeon sewage treatment plant

Method MPN" MUG? MF? Plate®
Indicator bacteria (MPN/m/) (MPN/m/) (CFU"/ml) (CFU/ml)
Influent 2.4x10* 4.2x10* 3.8x10* 7.9%10*
Average 5 ) , N
Effluent 8.2x10% 6.0x10* 8.0x10 1.3x10
. Influent 1.3x10° 1.7x10° 8.7x10* 2.9x10°
Maximum
Effluent 4.0x10° 6.0x10° 3.0x10° 2.6x10°
Total 3
o Influent 1.9x10? 1.4x10° 2.3x10° 7.0x10°
Minimum
Effluent 2.3x10! 2.4x10" 1.2x10? 3.1x10?
SDO Influent 3.4x10* 5.7x10* 2.7x10* 6.9%10*
o Effluent 1.1x10° 1.4x10° 7.5x10? 6.8x10?
Influent ) 4.7x10° 1.6x10* -
Average ) ,
Effluent - 2.1x10° 1.9x10 -
. Influent - 24x10* 5.2x10* -
Maximum
Fecal Effluent - 2.4x10° 9.1x10? -
Coliforms . Influent - 2.0x10? 4.1x10? -
Minimum
Effluent - 1.0x10" 1.0x10° -
Influent - 6.2x10° 1.5x10* -
S.D.
Effluent - 52x10° 2.5%10? -
Influent - 5.0x10° 8.6x10? -
Average . .
Effluent - 4.7x10 1.2x10 -
. Influent - 1.3x10* 2.0x10° -
Maximum
Fecal Effluent - 1.3x10? 5.5%10' -
Streptococcus . Influent - 0 1.4x10? -
Minimum
Effluent - 0 0 -
D Influent - 3.6x10° 6.0x10? -
o Effluent - 3.3x10' 1.3x10' -
YMPN: most probable numbers method
YMUG: chromogenic enzyme substrate method
YMF: membrane filtration method
YPlate: loading on agar plate method
CFU: colony forming unit
9S.D.: standard deviation
M-: not tested
99%, ZriZHH 98%=A] A= H|szgk ol o f71E Tt e s F9FE vzt
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Table 2. Treatment efficiency of indicator bacteria in Daejeon
sewage treatment plant

Method MPN MUG MF  Plate

Indicator (%) (%) (%) (%)
Average 7499  86.53 94.85 96.57
Total Maximum 99.77 99.97 99.74 99.53

coliforms  Minimum -73.91 -33.33 79.78 87.50
S.D. 4278 3503 6.60 3.69
Average - 93.65 94.98 -
Fecal Maximum - 100.00 100.00 -
Coliforms ~ Minimum - 66.43 60.00 -
S.D. - 9.60 10.40 -
Average - 98.67 98.09 -
Fecal Maximum - 99.77 99.97 -
Streptococcus Minimum - 9738 9371 -
S.D. - 0.74 1.93 -

See Table 1 for MPN, MUG, MF, Plate, S.D., and -.
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Table 3. Spearman rank correlation (p<0.01) among numbers of indicator bacteria by enumeration method in Daejeon sewage

treatment plant

TC MPN TC MUG TC MF  TC Plate FC_MUG FC MF  FS MUG  FS_MF
TCY MPN 0.770 0.655 0.773 0.793 0.586 0.743 0.608
TC_MUG 0.770 0.762 0.756 0.784 0.723 0.739 0.803
TC_MF 0.655 0.762 0.825 0.805 0.825 0.610 0.828
TC_Plate 0.773 0.756 0.825 0.727 0.819 0.713 0.835
FC? MUG  0.793 0.784 0.805 0.727 0.644 0.736 0.676
FC_MF 0.586 0.723 0.825 0.819 0.644 0.611 0.805
FS® MUG  0.743 0.739 0.610 0.713 0.736 0.611 0.630
FS_MF 0.608 0.803 0.828 0.835 0.676 0.805 0.630

Minimal 0.586 0.723 0.610 0.713 0.644 0.586 0.610 0.608
Maximum 0.793 0.803 0.828 0.835 0.805 0.825 0.743 0.835
Average 0.704 0.762 0.759 0.778 0.738 0.716 0.683 0.741
S.D. 0.086 0.027 0.090 0.049 0.061 0.103 0.063 0.099

DTC: total coliforms

YFC: fecal coliforms

YES: fecal streptococci

See Table 1 for MPN, MUG, MF, Plate, and S.D.
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