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Two Unidentified methanotrophic strains (MM-white and MM-red) secreling soluble methans monooxygenase (sMMO) involved 1n
trichloroethylens bicdegradation have been 1solated from mxed msthancirophic consortium (MM} arcund Tagjon area. Subsequenily
four methanatrophic strains were 1solated from MM and named according to thar color white (IMS-white), vellow (MS-yellow), pink
(MS-pink} and reddish brown (MS-rbrownl, All strains except MS-yellow which can take glucose as well as methane, metabolized
melhane as a sole carbon source, They all showed symbiobic behavior when methane was used as the sole carbon source.
Oplmum condiions of cell growth for MM were pH of 88 - 72, temperature of 29 - 32 °C. and gas flow rate of 8 (for
melhane), 40 (for ar), and 4 mifmin {for carbon dioxide). The sMMO aclwvity was expressed as naphthalene oxidation rate (umol/

mg protein/ hrl,

The sMMO actvity for MM grown in flask culture with 1 UM of CuSQOs was 36, while 1t was &1 without copper.

The activity for MM grown n the fermentor without CuS0s was 1077, but 1t was 197 after reaction with 5 ppm of TCE. The
mathanotrophs showed signiicantly high sMMO activity despite the presence of T UM of CuSOs, although most of other strans

already known could not express sMMQ aclvity under this condition,
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: trichloroethylene (TCE), methanotroph, biodegradation. scluble methane monooxygenase (sSMMO), mixed culture.
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Table 1. Composition of NMS medium (g/L).

NaN03 85
[a50y 1.7
Mg30, TH:O 0.37
CaCly 2H:0 Qo7

Salt solution (10x})

Phosphate bufier solution (105 1 LT O 53
OShN WLET solution
bhte bu Nasl PO, 86

ZnSO. THQ 0574
MnSO.: TH:O 0,446
Hal¥0; 0.124
NaMoQy 2H:0 0.096
CoCl; 6H,O 0.098
KI {1166
CuS0y H:O 0.27

Trace metal solution (10003 )

Iron sclation (1000 )

&
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&
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L\)I:
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-
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Add 1 and 5 mL of 1 mM .50, in 1} L trace metal and
100 ml on sclution, respectively
Dilute and mix all the solutions before use
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Figure 1. Scanning electron microscope (SEM} mcrographs
of the methanotrophic strains on NMS agar plates.
(A) MM-white (B) MS-pink and (C} MS-rthrown Bars

are 1 pm.



486

_E,runq e

8l Methylomonas albusst Methylomonas methanica 52
P Ehe 9RE T e AeE Bad v o). 39
A WA MS-tbrowns SRR AdEaA s

Table 2. Basic characteristics of major isolales in the me-
thanatrophic consortium.

Isolates Color ggrut;gg Morphology Pro}flilg:ion Degrll'ﬂa(lsztlen
MS-white  white  methane crcle - +
MS-yellow  yellow  C-C rod - -
M5-pink pk  methane rod - +
MS-thrown rbed dish methane SpETT - +
own

All isolates were grown under aerobic condition.
+ ¢ possible, — * impossible and C-C © mulb-carbon compound
' extracellular polysaccharides

(B}

Figure 2. Scanning eleclron microscope (SEM) mucrographs
of the mixed methanotrophs (MAM). MM wath (A) white color
after 3 day culture and with (B) red color alter 12 day
culture in the fermentor. Bars are 1 pgm Growh conditions
for MM in the fermentor were pH of 65~75, temperature
of 30—35T and flow rale of 4~6, 45~30 and 4~G ml/min
for methane, air and carbon dioxide, respectively.
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Table 3. Effect of culture media on the growth of melhan-

otrophs
Type of Agar Plales
o goc Pl Vv Bacto
fw/ Gl (w/o CHY Nutrient
MM-white + - _ n p
MM-red +— - . .
MS-while I _ B B
MS-vellow ++ o N .
MS-pink ++ _ B B
MS-rhrown 4+ - B ~
++ © more than 50 colontes per an agar plate, + @ 10 ~

50 colomies, — . less than 10 colonies, w/ : with and w/o :

without
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Table 4. Elfect ol carbon sources on TCE degradation

Carbon Residual
Isclates Souree Growth TCE Cone
(ppm}
Blarl - - 200
MM methane -+ 55
MM-white Glucose - 175
MS-yellow (lucose + 186
MM-red Glucose - 156
MM-white Yeast-Malt - 18.3
MS-yellow Yeast-Malt + 206
MM-red Yeast-Malt - 166
+— " more than 0D 40 + : ODgem 1.0~40; — : less

than O.D.ss0 10.
Ali isolales were grown under aerchbic condition.

1 data were from flask culture except MM whose data
were from {ermenler culture,
Initial TCE concentration was 20 ppm and reaction time
was 2 hr.,
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Figure 3 Growth curves of MM with dilferent cencentration
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without copper m (he NMS medm were pH 68~72, 30T
and 2(@), G0, 120w), 200%) and 40(H m! methane/min
for 30 minutes twice a day
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Figure d. Growth curves of MM m the [ermentor and deg-
radability of TCE Growh condilions for MM wilhout copper
were pH of 85~7.5, temperalure ol 30~35T and flow rale
af 4~6. 45~50 and 4~6 ml/mm for melhane, air and carbon
diozide, respectivelv. In addinon, milial 3 ppm TCE was
degraded by MM (O.Dge 10) within 3 hours i a batch

made.
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