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Optimization of Mutant Strain of the Sulfur-Oxidizing Bacteria, Thiobacillus sp. UIW-6
Seung-Yong Shin and Sun-Chul Kang (Department of Biotechnology, Daegu University, Gyeongsan 712-714, Korea)

ABSTRACT: To reducing offensive odor form compost, UIW-6 mutant obtained by UV treatment from
sulfur-oxidizing bacteria, Thiobacillus sp. TW. The UTW-6 mutant was found 1.6 times faster in growth than
the parent strain on thiosulfate medium (TM) at 36 h after incubation. Initial pH, temperature and agitation
for the optimum growth of UIW-6 were 6.5, 35C and 200 rpm, respectively. The UIW-6 mutant growth
was two times higher than parent strain at 6 h culture in TM liquid medium containing 50 mM sodium
thiosulfate. The UIW-6 mutant used fructose and sucrose as carbon sources and yeast extract> tryptone>
peptone as nitrogen ones. It was found that the growth of UIW-6 was increased in addition of 0.2% yeast

extract.

Key Words: Thiobacillus sp. IW, UV-B, sodium thiosulfate, odor removal

N B

oM E HAskE FIRES FTAa(HS), AEHER
(CHsSH, R-SH), #3t#1"(CHsSCHs, DMS), °l33d
(CHSSC:Hs, DMDS) S22 %7+ 7H4] glo| Y vj&s
T ol dlEA AHEAR deiA Utk B3], Aslrae
ATEAAE 54, A4 2 ok At Zes B4
7H} &0, TR 57129 AF7h Hoke 3 gFo)
7] o2 wEHES 9A4% At 27HT ok,
el Tl e FA M E FAlH71E89 Eb)|g}
o] g3t HZFY 7] AFPHo] FHHor MEdn

i

=
Sk TE )5 TS O 9 ok 3RS A)
agozsl wae Aol hE ALY 3 WY e}

BAZE AR veb A Rart 80 A o3
HorHel F4 A1BY Al T 2R AAHoR
Hole] HHAE H3 AP,

o2 AR WHe 2] BE, B9 U YR
Ayow BREc 28 AP B WHT v
A 33 v1g0] 1, 38 M Ak HFAEE o

7

£l

‘A A 2}
Tel: +82-53-850-6553 Fax: +82-53-850-6559
E-mail: sckang@daegu.ackr

124

L
.

323 0498 Yo7 & lon Ango| Wol & s
ol Qley, wEhd FHZolle kA A9 dijte® gE
71&3 vlad o Xgulgol vwd AA 51, BdHE
Ao AT 5= 9o, AA A8 AR ks e A
E8H1 Hz) Pl gt #lo] Frleka Y Aot

AFH7IAE Helsh= AESH e A4 AET, BE
A A W Apojake] Al 7RX 2 BRI dEelA
t HAEE A7 ajgste]l FHEAS AASE JoH
scale-up® FH%E W78 kA eldel AX[ate] 43t
A=t

wehd £ oM HH|g 34 Foll BskE & 3
AE FHEAZT disty) st EQWOE B8 IHAA
s 7FE Adsty 33 9RAE AR, dole
BElef| o}F ot vk

ag

Mz H U

0.5, KH,PO; 4.0, KcHPO; 4.0, MgSO; 0.8, Nay- EDTA



kst AT Thiobacillus sp. UTW-6 WolF2 A% 523} 125

0.5, ZnSO4 0.22, CaCly 0.05, MnCl,-4H,0 0.01, FeSO,-
7H,0 0.05, (NH.)sMo7O24 0.01, CuSO4 0.01, CoCl; 0.01,
Na28203 5H,O 8.0, yeast extract 2 g= ¥ 5 pHE 6.5

278t} ARgalgithelst folz TMO R §H). LA
2181 735l 1.5% agars A713lgloH, ditd: 121°C oA
1583t 7ikA sty A= 30T o) wig7]el wol
HjFetRAaL, 15U o) A7I WkE dele FRESLRE
Qg FRAY L ZAE WA st nAA Y] EYE para
film o2 LFslo] wiFeigict. £ AAuiA= 100 me 4
ZHERtA~Ae] 20 me o] AAuIAE Y 307C oA 150~200
rpm O F JARhekslgltt. et A A RgE 47 st
of APEH | wpe} fAEE 7Haigich

Eo0iBi0|=0o| E7|

WOl UV lamp?) 504 nm 34-& Ho|¥(mutagen)
o7 ANl 5%, 10%, 20%, 40%, 1%, 28, 389 =4
o FAF AN FAEFE TM AARA oA
18412 Wjeksla, 79 52 10° ' o8 AT oL 1
AR 1 meH 58 20 em@] FolollA] 0~3% B2t
ohekst AIPER UVE 2AR8ISHE UVE Adt dgag
T™ TAERA o Egak 30°C oA wjekata s £33 22

= T Aol dFs FRUS Adste] LRl

712 30CellA vk & Basigich

B3REC HASY A

FAAF ol GARE AAEHE Adsk] st
o sodium thiosulfated Sigma*HU.S.A.)oIA T4l&}o]
™ HAufRlol] Z47}sto] ARg-shith

MYUE SAHOIM P32 HHAUSH ZAL

At Fddo] 759 3l AAZETe| U= yeast
extract, peptone, tryptones# 2& AAAS 32
AFst7) 948l, 50 mM sodium thiosulfate® #-F-8k1 =
Hix]e] AAYe AR 3 159 “76} AEE i*}g}ﬁ‘i}.
T8 759 A3 a AAGT vAs gAY TR 9
S 5—*]'3}7 ] fﬂﬁﬂ Bj=]¢] glucose, sucrose, fructose'a—
A7k & AIAEE AT WYRE, pH 2 344
= %% %% ﬂ' -4 EEsiety MBS AT

HJ

1

[e

I4E MRl £
B WiF T 0] AKE S Wikl 1 me g
A 660 nmo FHR FFEE FAROR S9lck

A

O|Z0] Ha|
WolZE Az 98 o] Aeale] 0~3% Hak T

o "]7}_5 UvE Z’\}éb— ] gt ‘3}*% 2% i’iﬂﬂﬂﬂoﬂ
= ajeFstsich Wk %iﬁi ZRUE T B

o] ‘jlo}oq F2Ue| A7 & AEE A HHX]E a7 30C
ol wijoF & Bt A 1 ARESE A3, UV AgT=
FollA 30~4027 UVE AR TAEAOA 22 22Y
o A7t vad Z AL weEleH, oj7g UIW-62
3yt th(Fig. 1).

B3k wol UIw-62] A45E AR 23 Hols
UIW-62] A= ok 3 gAI7HRlol| FA1T5 Thiobacillus
sp. IWRTE 204 5 sk o wiobs AL%8rS F7lsto
36A17HAlo] ®io]5E UIW-69 HZS* &Sy FART IWHDTH
1.6 W THFig. 2). T3 24AZHAe] HolF UIW-62 &
2 AZe FAFF Wl vlsiA o ZA WebthFig.
1). o)are] Ay uAA AN F2Ye 277t g4A
7ve)d, wlo] @ HE el FRE AAFA MR H9 £
Ato] A wh} o] ABEg Bk oy} vpo] e dE|] 5&
T U $7HE § glE ZeE Azdd.

det of

Fig. 1. Mutated bacteria on Thiosulfate-agar Medium
after 24 h at 30C. A; Thiobacillus sp. IW, B; the mutant
strain UIW-6.
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Fig. 2. Cell growth of the mutant strain UIW-6 at pH 6.5,
30C and 150 rpm, respectively.
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Fig. 3. Effect of pH on cell growth of UIW-6 strain at 30°C
and 200 rpm, respectively.
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Fig. 4. Effect of temperature on cell growth of UIW-6
strain at 200 rpm.

HolFE UIW-69 & A% L5+ 35Co]1 30~40TC A
nRH Aol $4% & F9L T 5 Ak Bsk AR
L& ouir o wjok HA £57) 30T 227 oE ¢EA
Q=P B Aol ALEE WolF UIW-61= W14 2%
Bk Be A% weE /M glene gor ARl &
£ 7hsA0) Qe wEE dudrh

g3lelE skl gt

Selrat st 02 w2 FEAAT AauiAldelA
HE wjoko] BrlsE AL W AR A ] W
o olgA WAZ zAFIL T MAYETEH JE=
F7b 9, vLo] 82 Eggadolu I E AT Y3
A} o] Wo|F slkel] 23 ro] wi= AR g
A7} Erbssit) ojfdt EAEES v 2ET F Qe
8}3129] sodium thiosulfate= £ €A &35 32
T §7] wjRe] AxuiA gk ohe} sl o] A=
A% A7 gle). wEbA WolFE UIW-69] dluA| 9oz &
313H29] sodium thiosulfateE AFE-314] 25~100 mM<)
FEA 2447 wiekElAA AAAEE ZANE A, Hol
F UIW-62 8% 5 62120 50 mM =M A%
7F IAEE IWRD 2808 22 Fo® YeEhdor &
7} 255 A3e] wittiFig. 5).

=k

o, o BN ot mot Mo

EAH U AL 013Y

UIW-6 #olF9] Aol mlXe gad 9 2dade 9
e, dady A9 AUl dske o Wols UIW-6
o) A TAYEF IWED 28] AR =& RS @I
olglth. WolF UIW-6+= sucroses} glucose 57 22 7
AE R yeast extracttt tryptone¥ 22 A2A RV
IAEL Wl ForM w2 AIAEEE 4S 7 MUH
(Fig. 6, 7). W0 UIW-6= ©49<) fructose$} sucrose®
o) g3k Ao vepdth 783l FAIF W sucrose

12 F—""__'

E 1.0
o
o
£
058 A
Qe
£
E 0.6 -
[ —8— UIW-25 MM
> —0— IW-25mM
8 044 —v— UIW-50 mM
—7— IW-50 mM
—— UIW-100 mM
0.2 ~0— IW-100 mM

0.0 & T T T
0 6 12 18 24

Incubation time (h)

Fig. 5. Effect of sodium thiosulfate on cell growth of
UIW-6 strain at 30C and 200 rpm, respectively.
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Fig. 6. Effect of 2.0% (W/ V) carbon sources on cell growth
of UIW-6 strain at 30C and 200 rpm, respectively.
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Fig. 7. Effect of 1.0% (W/ V) nitrogen sources on cell
growth of UIW-6 strain at 30°C and 200 rpm, respectively.
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Fig. 8. Effect of yeast extract on cell growth of UIW-6
strain at 30C and 200 rpm, respectively.
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Fig. 9. Effect of agitation on cell growth of UIW-6 strain
at 30TC.
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