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Uptake of Triphenylmethane and Cellular Localization of Enzyme for its Decolorization in En-
terobacter cloacae MG82. Min-Seon Jeong, Soon-Jun Kwak’, Byung-Hong Kim', Young-Gun
Chung, Sa-Ouk Kang’ and Kyung-Hee Min’*. Deparfment of Food Science & Technology,
Yeungnam University, Kyungsan, 712-749, Korea, 'Environmenrital Research Center. Korea Insti-
tute of Science and Technology, Seoul, 136-791, Korea, ‘Department of Microbiology, Seoul
Nationat University. Seoul, 151-742, Korea, ‘Department of Biology, Sookmyung Women's Univ-
ersity. Seoul, 140-742, Korea. - Triphenylmethane was decolorized rapidly by Enterbacter cloacae MG
82 at initial reaction time. The spheroplast showed higher activity of triphenylmethane decolorization
than that of intact cell suspension. The outer part of the bacterial cell envelope and the peptidoglycan
are important for the function of transport barrier of triphenylmethane. In intact cell, decolorization ac-
tivity was higher at 37c than at 0°C, indicating that triphenylmethane decolorization is due to the en-
zyme reaction. Culture filtrate showed no decolorization activity, while cell-free extract appeared high
activity of 1.45 units, clearly showing that decolorization activity was due to the cell-free extract. Com-
paring decolorization activities of cell fractions, it was found that decolorization activity was located at
the compartment of cytoplasmic membrane. The enzyme activity was also shown to be Mg"-dependent.
The optimum pH and temperature of enzyme activity were 7.0 and 50°C, respectively. The ther-
mostability of this enzyme at 35°C was kept to 58% for 3 hours.
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Fig. 1. Time course of cell growth and the decolorization of
triphenylmethane by E. cloace MG82.

Cultjvation was carried out at 37°C and pH 6.8 on a shaking in-
cubator (180 rpm). Initial dye concentration was 125 UM for the
cell growth. —@—: cell growth without the dye, —O-: cell
growth with the dye, [~ : triphenylmethane decolonzation.

A pFEo] gho|BE) Aiete] bl A3 2 oAlst
7] wfFel2by B arsieict

Trlphenylmethane-@* A7y F E. doacae MG822]
ujeF A12E F 617 Hell wfef AbSlE d8e] w7}
U 20%5F B= AEE AlSGsiA 2AEg 2w 942k

= 714 Eé”‘li"] k75 =9}, Triphenylmethane] 7ha:
£ de] fef Zrbsh oA & Blesh: HoR Mo}
P c:q ﬁ-ﬁql 0]-(5'],. -,;i [ ,;1]:&_4 B‘_.A?‘.L,S_—.LI_O] AL:{-’E_
tgos 2gdA. o) drel DuRS 2] $3)
of e le] Wigkele WA Rl A5} AT ez
s)o) FAZ} o] dme) Ael Fae Helch o] Awb

T!"'

Ao AR Z7)o] w2 ke triphenylmethaneo|
Aol T8l AR A2 4= 9l)

E. colilA % triphenylmethanee] Aol H7}lE+=
Z2 FoEE Zlos yyEglong(13) B ool A
X E cdoacae MG822] triphenylmethane®] &5-5-2
ZAF3ta Tt

E. cloacae MG820| 2|&l triphenylmethanel| uptake

oo Ay o Z g WREV| AdedoR FE A7
AR7} R 2He A FoR dar) AFEHA sl
5+ A F FARFA

E. coli®} E. cloacue MGR22] HEHE 10 1
2] triphenylmethane®} 108-7F HEZ-A) 7] 5 -%-’T"*%“
TN 3= Table 14 Hof F wvie} 3t E
coli®] 7% # Zol 713k triphenylmethane X710
pg/mie]si ot vh-E 1083 A Zo| F4= 5 s 5
of| 3= triphenylmethane®] 7.46 ug/m! ¥} 33, A
Ffd| ol 2l triphenylmethaneSd<> 2.45 pg/mie]<d



40 HOjAM =

C0 b

Tablee 1. Triphenylmethane nptake of cell suspensions

Strain Dye conc. (pg/ml) Uptake
Supernatant  Pellet  Total  ratie (%)
E. coli K110 7.46 2.45 .91 254
E. cloacue MGS2 4.74 (.95 5.69 52.6

Cells(2x 10" cell/m/) were suspended in 10 m/ of 10 mM citrate-
phosphate buffer (pH 7.0) containing 10 pug/m/ triphenylme-
thane and incubated at 37°C for 10 min. Triphenylmethane con-
centrations of the supernatent and cell pellet were determined aft-
er 10 min uptake to the cells. The uptake of dye into intact cells
was measured. The uptake rtio of triphenylmethane was calu-
lated as follows: Uptake ratio (%)=[(initial concentration of tri-
phenvlmcthene) (the concentration after reaction)/(initial con-
centration)] X< 100
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Fig. 2. Uptake of triphenylmethane E. cloacae MGS82 treated
with EDTA or lysozyme -EDTA.

The bacterial cell suspension grown exponentially in basal medi-
um to a cell density corresponding to 0.9 O.D., il X 10°
cells/mf}. At zero time, 10 ug/m/{ of triphenylmethane was added
per m/ of culture. The uptake of triphenylmethane was measured
at intervals, Intact cell sus-pension was incubated at 0°C (@)
and 37°C (- O—). Incubation temperature was 37°C for the cells
treated with EDTA (—{Z-}, and for the cells treated with EDTA
& lysozyme (- A—).
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Table 2. Decolorization activity of triphenylmethane by cul-
ture filtrate and cell-free extract of E. cloacae M(G82

Cell Enzyme Protein concn. Specific
compartment  activity (units) (mg/m/)  activity (units/mg)
Culture filtrate 0.00 (.04 (.00
Celi-free extract 8.00 5.46 1.45
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Table 3. Comparision of decolorization activies of tri-
phenylmethane by cell fractions of £. cloacae M(G82

Enzyme Protein concn. Specific

Cell fraction

activity {units) {mg/m{)  activity (units/mg)
Periplasm 0.16 2.18 0.07
Cytoplasm 2.26 40.30 (.06
Cytoplasmic 4.27 32.25 0.13
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Fig. 3. Effect of temperature on the decolorization activity of

triphenylmethane by the cell-free extract of E. cloacae MG82.
The reaction was carried out at various temperatures in 10 mM
citrate-phosphate buffer (pH 7.0) for 10 mn.
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Table 4. Effect of metal ions on the decolorization activity of
triphenylmethane E. cloacae MG82
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Relative activity (%)

Metal ions

1 mM 5mM
None 100.0 100.0
Na’ 124.6 128.9
Mg 1535 154.2
Fe' 128.3 134.5
Zn™" 125.3 116.1
Ca™” 118.4 123.9

P. psudomonallei 13NA 52 & #A pH7F 7.081 A
7} fraket Azte| (10, 11).
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