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ABSTRACT

A bacterium isolated from waste coal mine water around Hawsun had an ability for the degradation
of hydrogen sulfide. The isolate was identified as Thiobacillus sp. IW. on the basis of its morphological,
physiological and chemotaxonomical characteristics. The optimum pH and temperature were 7 and 30
‘C, respectively. Growth occured in a pH range of 3 to 9. Due to the sulfate accumulated in liquid medi-
um, the pH decreased. As a consequence the cell growth was inhibited. Potasium nitrate and glutamic
acid were utilized as a nitrogen source but urea and ammonium chloride not consumed. Denitrification
occured in a basal medium containing the glucose but did not in a basal medium containing the malate.
The maximun specific growth rate of cell was 0.78h™! and generation time was 0.9 hour. The cell pro-
ductivity was 6.25mg/l - h and the isolate grew logarithmically up to 18 hour. These results indicate
that the isolate can be a suitable bacterium responsible for degradation of hydrogen sulfide as malodor-
ous compounds.
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Fig 1. Effects of temperature on the growth of
T hiobacillus sp. TW.
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Table 1. Charateristics of Thiobacillus sp. IW.
Character Thivbacillus sp. IW.
Morphology Rod
Colony size 0.3mm-09mm
Colony color Dark brown with sulfur deposited
Morility Positive
Gram-staining Negative
Colony on thiosulfate agar plate Positive
Colony on nutrient agar Positive
Spore formation Positive
Nitrate reduction Positive
"Denitrification with glucose Positive
Denitrification with malate Negative
Autotrophic growth with
Elemental sulfur Positive
Thiosulfate Positive
Nitrogen source with
Potassium nitrate Positive
Ammonium chloride Negative
Urea Negative
Glutamic acid Positive
Optimum pH 7
Maximum pH 9
Minimum pH 3
Optimum temperature 30T
Maximum temperature 45C
Minimum temperature 15C
Growth at 50T Negative
Growth at 4C Negative
Ubiquinone system Qo
Guanine plus cytosine content 65.0mol%

of DNA
Major cellular farty acids

Nomrhydroxy, 16: 14174 16:0
Hydroxy, 3-OH 120
Unidentified branched fatty
acid of Cg

Nutritional requiremnent

facultative chemolithotroph

" Determined in basal medium containing 0.8%(wt/vol) Nas$,
05 and 0.2%(wt/vol) yeast extract (From reference 2, 3, 4).
* Determined in basal medium containing 0.5%(wt/vol) glu-

cose.

“ Determined in basal medium containing 0.5%(wt/vol) mal-

ate.

4 16:1+ 175{hexadecenocic acid plus cyclopropane of Cp),

16: olhexadecanoic acid).
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Fig. 2. Effects of pH on the growth of Thioba-
cillus sp. IW.
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Table 2. Assimilation of organic compounds by
T hiobacillus sp. IW.

. Basal medium+
Substrate Basal medium-+ Thiosulfate+
Substrate
Substrate
Arabinose + ++
Citric acid - -
Sucrose ++ ++
Gluconic acid + +++
Drglucose ++ ++
Isoleucine - -
Leucine - -
Lactose ++ ++
Oxalic acid - -
Serine - -
Pheny alarine - -
Acetic acid - -
Methyl formate - -
Methanol - -
Pyruvic acid - -
Succinic acid - -
Glycerol + +
Lactate + -
Glucose ++ +4+
Proline ++ ++
Maltose ++ ++
Ribose +++ +
Fructose +++ +
Tryptophan - -
Glutamic acid - -

Ao} potassium nitrate(1.1g/¢ )¢} glutamic acid
(0.3g/0) 5 #7lebd Aago 2 o]&slx|ul, urea
(0.3g/¢ )x} ammonium chloride(0.6g/¢ )= &
Ao o]galx] Eatdri(7, 13). o] Katayama
—Fujimura 5-(16, 17)2] #71%E 5ol oHah 233k
3} fAlshel.

HEIM

Sodium thiosulfate(8g/f )9+ Yeast extract(2g/
0)7F 235 Hujao] 0.2% s & LER
of AFsted, WAE s stn 307,
200rpmo.® 1.5¢ /min9 HFIL7E F4ls}uwi]
2 AREEE A EHsbo) wlkAlzl 3A|7kelct
FREE A8t wokA2e] Aol W2 o] A
A48 Fig. 3o vebligle}. vk 1024)12F & of
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Fig, 3. Growth curve of Thiobacillus sp. IW.
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Table 3. Incubation time course of dry cell

weight.

Incubation
time
Drycell |5.23mg/| 592mg/|6.25mg/ |6.01mg/|5.13mg/ |463mg/ |4.12mg/
weght | h | h | 6-h| 6| 6h | C-h| b

12hr | 15hr | 18hr | 21hr | 24hr | 48hr | GOhr

N
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Zb F e 4e AR pastdy FAwE
Q21 ekt 9o Azke dapzkA de3Al o

N >
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