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Microorganisms capable of degrading trichloroethylene(TCE) using phenol as a in-
duction substrate were isolated from industrial effluents and soil. The strain MS-64K
which had the highest biodegradability was identified as the genus Micrococcus. The op-
timal conditions of medium for the growth and biodegradation of trichloroethylene were
observed as follows; the initial pH 7.0, trichloroethylene 1,000ppm as the carbon source,
0.2% (NH,),SO, as the nitrogen source, respectively. Lag period and degradation time on
optimal medium were shorter than those on isolation medium. Growth on the optimal
medium was increased. Addition of 0.1% Triton X-100 increased the growth rate of Mi-
crococcus sp. MS-64K, but degradation was equal to optimal medium. Trichloroethylene
degradation by Micrococcus sp. MS-64K was shown to fit logarithmic model when the
compound was added at initial concentration of 1,000ppm.
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Fig. 1. Growth and degradability of iso-
lated strain MS-64K.
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Table 1. Morphological, cultural and biochemical characteristics of isolated strain MS-

64K
Contents Characteristics
Shape coccus, tetrads
Cell size 0.5-0.6 m
Motility nonmotile
Gram stain positive

Colonies on nutrient agar

circular, entire
dry. convex,
yvellow, opaque

Catalase test positive
Voges-Proskauer test positive
Methyl red test negative
Indole test negative
Oxidation-fermentation test oxidation
Simmons citrate test positive
Growth on the KCN broth positive
Lysine decarboxylase test negative
Ornithine decarboxylase test positive
Arginine dehydrolase test positive
Urease test positive
H2S production positive
Starch hydrolysis negative
Cytochrome oxidase test positive
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test, H,;S A5 AlQdME FAL vdehigl
©1} MR test, indole A= A= &
A& ettt OF testo] A+ oxidation-g-
Hetdle] 3714 FEAFATTA 3kt
o]Abe] A3}E Bergey's Manual of Sys-

tematic' Bacteriology$} Bergey's Manual of
Determinative Bacteriology®} v E%F 72
3 B FF & Micrococcus £2.3 A 590
o], #el4} Micrococcus sp. MS-64Ketx o
Hatel & Aol AHgetRch
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sp. MS-64Ke] &%= Fig. 244 2+ vle}
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Table 2. Effect of nitrogen sources on the growth and degradation of Micrococcus sp.

MS-64K

Nitrogen sources Growth Residual TCE
(0.5%. w/v ) (OD at 660nm) (%)
None 0.032 94
NH,Cl 0.023 96
(NH4)2S04 0.2 13
(NH4):HPO, 0.1 47
KNO3 0.0 79
NaNQ: 0.0 86
NaNO3; 0.0 96
NH;NO; 0.0 87
Yeast extract 0.3 4
Bactopeptone 0.328 0
Polypeptone 0.267 11
Casein 0.228 29
Tryptone 0.336 0
Casamino acid 0.279 9
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Fig. 2. Effect of trichloroethylene con-
centration on the growth of Mi-
crococcus sp. MS-64K.

0.3 1000

.

2 E
M - 750 §
0.2 -
0. 5
:
E I 500 g
Q T
L] -
20.1_ 3
250 3

8

=

o-L{h- = T T T T N ~—* 0
3 4 S 6 7 8 9 10
pH

Fig. 3. Effect of initial pH on the growth
of Micrococcus sp. MS-64K.
m, growth; A, residual TCE.
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Table 3. Effect of (NH,),SO, concentration
on the growth and TCE de-
gradation by Micrococcus sp.

MS-64K
Concentration Growth Degradation
(%) (OD at 660nm) (%)
None 0.066 12
0.1 0.103 37
0.2 0.184 83
0.3 0.258 92
0.4 0.289 100
0.5 0.307 100
0.6 0.305 100
0.7 0.299 100
0.8 0.301 100
0.9 0.302 100
1.0 0.297 100

Table 4. The optimal medium for Mi-
crococcus sp. MS-64K

Trichloroethylene 1.0 g/1
K:HPO, 0.35 g/l
(NH2804 5.0 g/l
MgCly- TH20 0.2 g/l
CaClz 4H»0 0.1 g/l
FeCl,-4H,0 0.05 g/l
000
0.3+
£
- 150 i
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Fig. 4. Growth and TCE degradbility of Mi-
crococcus sp. MS-64K in optimal
medium.
=, growth; A, residual TCE.

A&l ol (NH,),S0,;9 $EE& 0.1%A4 1.
0%7+2 FAAT A UHY AF}E=
Table 394 ¥+ nle} zr}, (NH,),S0,9] ¥
=7} 0.5%dd gz P&l A Fok
o}
ujzle]l z7] pHe W3le o}E Micrococcus
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Table 5. Effect of surfactants and detergents on the growth and TCE degradation by Mi-

crococcus sp. MS-64K

Surfactant 0.1% 0.02%

uriactants Growth' Degradation® Growth' Degradation®
Span 40 0.236 89 0.217 87
Span 80 0.287 100 0.231 92
Tween 40 0.297 92 0.266 95
Tween 80 0.189 79 0.223 92
Triton X-42 0.098 47 0.125 64
Triton X-45 0.081 52 0.099 52
Triton X-100 0.338 100 0.277 100
Lauryl betain 0.194 82 0.199 85
PEG 6000 0.276 91 0.284 100
LAS 0.198 82 0.210 84
None 0.294 100

! Growth(OD at 660nm): ? Degradation rate(%).

39} ztr}. wix]e] 7] pHE 3.0¢14] 10.07}
A GAMeR s AYY A3, pH 7.
0ol A 3o 53 Fall&& ez,
A2 FAH ddgelde] Py Ei+5
o] oz 3t et AMAW 99 pHellA =
Q%3 Bl A9 sle 54 A2
peio

ol Akell Al 7 E§ Micrococcus sp. MS-
64K2] TCEo| Wigt A&z} Falgo] A
ol Wizl =L Table 49} 2c}. o]z’ HA
lx] 2 A ol A Micrococcus sp. MS-64K¢)
TCEd] g A&xe) Fl&S HEd A
+ Fig. 49} ). 364179 F%718 AA
604 7t F o] dl=FAl7Id7lel sty e,
A A =j7]ql 72417k Fo| TCEE =5 #3)3)
Ak, o] ZS Fej&ulz| A HHH A7) 7}
108A 7 A8 5w ABd A3 dase] 3
Ao 2] e A 2] RalFo] FAH-E BT}

A w2 223l ZF AG B AL A
7}7} Micrococcus sp. MS-64K2] &3 ¥
o vlx& %S AR A= Table 59
Zc}. 0.1%2] Triton X-100 ¥7}A A-§%2r)
A2 FAEdo) FAY EalFole Ho
€ 43Fg XA Zaeda, 1 oo AHYA
A2 A7 A= A5 Eulso] ARARAEA
E AH7skA & AR {Aste AE
A A Arbs 8 dge] At

3.4 TCE #3434

Micrococcus sp. MS-64Ke] TCE &5l
A3 S HES AT Fig 504 B
uieh zheh. 184 do] Foll = colony?] Z¥x

Trichloroethylene-colony (%)

] T T T T
12 18 24

Generation
Fig. 5. Stability of trichloroethylene de-
gradability by Micrococcus sp. MS-
64K.

Table 6. Linear regression estimates of
kinetic parameter and selected
model in experiments with dif-

Model logarithmic
Rate constant not appliable
Umax 0.22

N 0.105 ppm
Coefficient of 5 0.99
determination(r®)

=7} 100%2 v}e}i} Ghosal 5(1985)e] %3
= wiet 2] 433 2.3A7)3k A A TCE
Falsol Ay S MR e Ao
ALEE /e

3.5 TCE¢] #3 kinetics
6712 ¥} kinetics R o] A3 Az
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Fig. 6. Linear regression plot of tri-
chloroethylene.
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