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A Study on the Coliform Distribution by IMViC test
from Environmental and Biological Sources.
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ABSTRACT

The results obtained from Coliform bacteria by IMViC test of a number of different kind of sam-
ples totaled 3,146 that is 1,346-warm animal feces samples (449-human feces, 177-rabbit feces, 199
-rat feces, 158-white mice feces, 187-chicken feces, and 176-Geese fece) 376-soil samples (150-
polluted soils, 296-undisturbed soils) 648-insect samples (490-house fly, 158- pine barkbettles)
343-drinking water samples (205-well water, 138-pump water) 200-water towels and 233-ice
cream samples collected in market, during eight monthly period from Aug. 1974. to Mar. 1975,
in Seoul, are as follows.

1. In the results from Colifrom bacteria by IMViC test of warm animal feces, fecal E. coli were
detected in 94.2% of human feces, 92.1% of rabbit feces, 92.9% of rat feces, 92.4% of white
mouse feces, 91.9% of chicken feces and 91.5% of geese fece samples. :

- Fecal E. coli were found in 76.0% of polluted soil and 9.2% of undisturbed soil samples.

. Fecal E. coli were detected in 28.1% of house fly and 9.5% of pinebarkbettle samples.

. Fecal E. coli were detected in 25.3% of well water and 26.1% of pump water samples.

. Fecal E. coil were detected in 18.5% of water-towel and 10,3% of ice-cream samples.

. The detection rate non-fecal Coliform were respectively 5.8%, 7.9%, 7.0%, 7.6%, 8.0%, 8.5%,
24. 0%, 90. 7%, 71. 8%, 90. 5%, 74. 6%, 73. 9%, 81. 5% and 89.7% in human feces] rabbit feces, rat
feces, white mouse feces, geese fece, polluted scil, undisturbed soil, house fly, pine-barkbettle,
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well water, pump water, water-towel and ice-cream samples.
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Table. 1 Kinds of Sample
Item Specimen NO. of Samples S_ubmta.!
Warm Animal Human Feces 449 i 1, 346
Rabbit Feces 177
Rat Feces 199
White Mouse Feces 158
Chicken Feces 187
Geese Fece 176
Soil Polluted Soil 150 376
Undisturbed Soil 226
Insect House-Fly 490 648
Pine-Barkbettle 158
Drinking Water Well Water 205 343
Pump Water 138
Water-Towel 200 200
" Ice-eream 233 233
Total 3,146
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Table 2

Method of Examination

Specimen
!

Lactose Broth (37C, 48+3hrs)
4

B.G.L.B. Broth(37C, 48+3hrs)
!

E.M.B. Ager (37T, 24hrs)
4

T.S.L Slant Agar(37C, 24hrs)
4

Gram’ s Stain

IMViC Test (37, 48+3hrs)

Classfication of IMViC Reaction
Organism Indole Methyl Red Voses- Proskauer Citrate

E. coli Variety 1 + + = g,

Variety II — + = =
E. freundii

(Intermediate)

Variety T -« — -+ £ s

Variety II + + — i
A, aerogenes

Variety 1 — - + +

Variety I e = S o4

Table 4

Coliform Distribution by IMViC Types Test from Human and Rabbit Feces.

Human Faces Rabbit Faces
IMViC Type
No. (%) of No. (%) of
: Strains Total Strains Total
E. coli Variety 1 R 390 86.9 141 79.9
Variety [I il 33 T3 22 12. 4
Subtotal 423 94.2 163 92..1
E. freundii Variety I e 4 0.9 4 )
Variety II ++—+ 2 0.4 3 1.7
Subtotal 6 13 7 3.9
A. aerogenes Variety | — 4+ 8 1.8 2 1.1
Variety [ +—++ 3 7 0 0
= Subtotal 11 25 2 1.1
Others 9 2.0 5 2.8
Total 449 100 177 100

=fH0ls




M. :EkL@

AFS T3 FHA HEBWS] # (Rabbit, Rat,
White-mouse, Chicken, Goose)el| 48] HEFER=
Table 4,5,6 ol 419} o] WER KiBHe] BER
A 94.2%, FHH2. 1%, VK 92.9%, BAK
92.4%, B 91.9%, ALK 91.5%%) BHES ek

Wi oo} BB ¥l AL T 02.5%8 ¥
BiEkolgc). ok A4 BEAAE A Kol
KR KISEC) Wol EEHR 5o WEFRAE
Ho] $4%d BRAZ Aol Se A EaEst
Al HEBR7l 1% WEEE A fTked Hok Atk KBHR
Hel ERE ¢S EEYL Ao HHe] HE Aotk

Table 5 Coliform Distribution by IMViC Types Test from Rat and white-Mouse Feces.
Rat Feces White Mouse Feces
IMViC Type
ey No. (%) of No. (%) of
Strains Total Strains Total
E coli Variety [ i e 165 82.9 132 83.5
Variety [ — - 20 10.1 14 §.9
: Subtotal 185 929 146 92.4
E. freundii Variety I —4—+ 2 1.0 1 0.6
Variety [I ++—-+ 4 2.0 1 0.6
Subtotal .6 3.0 2 1.3
A. aerogenes Variety [ e o (] 0 (] 0
Variety I — 0 0 0 0
Subtotal 0 0 0 0
Others 8 4.0 10 6.3
Total 199 100 158 100

Table 6 Coliform Distribution by IMVIiC Types Test from Chicken and Geese Fece.
Chicken Feces Geese Feces
IMViC Type
No. (%) of No. (%) of
Strains Total Strains Total
E. coli Variety I o et e 158 84.5 140 79.5
Variety [I e 14 7.5 25 11.9
Subtotal 172 91.9 161 9].5
E. freundii Variety 1 e 6 s 9 BT
Variety 1[I Jonpemas 5 2.7 4 253
Subtotal 11 5.9 13 7.4
A aerogenes Variety [ e i o 3 1.6 1 0.6
, Variety [l e e 0 0 1 0.6
Subtotal 3 1.6 2 i1
Others 1 0.5 0 0
Total 187 100 176 100
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Table 7 Coliform Distribution by IMVIC Types Test from Polluted Soil & Undisturbed Soil

: Polluted Soil Undisturbed Soil
IMViC Type
No. (%) of No. (%) of

Strains Total Strains Total
. Variot e 86 57.3 1 6.2
Exi V:;'iEJ %[ T 28 18.7 7 31
Subtotal 114 76.0 21 9.2
i3 i ; foopas 3 2.0 98 43.4
Bt e T+ : 53 5 35
' Subrotal 8 5ol 106 47.0
A. aerogenes Variety 1 bk 8 5.3 53 23.5
i o T 0 0 6 20
Vonich | Subtotal 8 5.3 59 2.1
Others 20 153 40 1.7
Total 150 100 226 100

Table 8 Coliform Distribution by IMVIiC Types Test from House Fly and Pine-barkbettle.

House Fly Pine-barkbettle
IMViC Type
No. (%) of No. (%) of
Strains Total Strains Total
E. coli Variety T Ff— 131 26.7 5 3.2
: Varietv [l e 7 1.4 10 6.3
Subtotal 138 28.1 15 95
E. freundii Variety [ et 79 16.1 15 9.5
Variety [l ferdeak 34 6.9 6 3.8
: Subtotal 113 3. 21 13.3
A. aerogenes Variety 1 ——tt 111 L2 54 34.2
Variety [I i 48 9.8 23 14.6
Subtotal é?}g 32.4 Fid 48.7
Others 80 16.3 45 28.5
Total 490 100 158 100
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Table 9 Coliform Distribution by IMVIiC Types Test from Well and Pump Water.
Well Water Pump Water
IMViC Type -
No, (%) of No. (%) of
Strains Total Strains Total
E. coli Variet SrE 32 15.6 21 15.2
s V:Fi:ti ]% b 20 9.8 15 10.8
Subtotal 52 25.3 36 26,1
E. freundii Variety 1 ° =t 28 13.7 27 19.6
Variety [I S 55 e e 20 9.8 14 10'1
Subtotal 48 23.4 41 29.7
A. aerogenes Variety [ ——=tt 28 3.7 35 25.4
Variety I S 11 5.4 2 i
Subtotal 39 19.0 37 26.8
Others 66 32..2 24 17.4
Total 25 100 138 100
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Table 10 Coliform Distribution by IMVIiC Type Test from Water-Towel and lce-Cream.
Water-Towel . Ice-Cream
IMViC Type
No. (%) of No. (%) of
Strains Total Strains Total
E. coli Variety [ St 35 12.5 19 8.2
Variety [I e 12 6.0 5 e
Subtotal 37 18.5 24 10.3
E. freundii  Variety [ e 28 14.0 31 13.3
Variety 1[I ket 19 9.5 12 5.2
Subtotal 47 23.5 43 18.5
A aerogenes Variety [ s - 26 13.0 39 38.2
Variety 1[I B e 29 10.5 5 22
Subtotal 47 23.5 94 40.3
Others 69 34.5 72 30.9
Total 200 100 233 100

& Kol A oL EERKBE FRERABE

o) Bthsgol] #RF eARAIel e
2| (Fg 1 £H)

Table [I o At

Table 11 Classification of Fecal and Non- Fecal Types by IMVIC Test Types.
Total Fecal Type Non-Fecal Type
strains No. (%) of No. (%) of
strains Total strains Total
Human Feces 449 423 94.2 26 5.8
Rabbit Feces 177 163 92.1 14 7.9
Rat Feces 199 185 92.9 14 7.0
White Mouse Feces 158 146 92.4 12 7.6
Chicken Feces 187 172 9i.9 15 8.0
Goose Feces 176 161 91.5 15 8.5
Polluted Soil 150 114 76.0 36° 24.0
Unditurbed Soil 226 21 9.2 205 90.7
House Fly 490 138 28.1 352 71.8
Pine-Barpabettle 158 15 9.5 143 90.5
Well Water 205 52 25.3 153 74.6
pump Water 138 36 26.1 102 73.9
Water-Towel 200 37 18.5 163 81.5
Ice-Cream 233 24 10.3 209 88.7
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Fig 1. Classification of Fecal and Non-Fecal Coliform

by IMVIC test.
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