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Decolorizing Characteristics of Crystal Violet by Enterobacter cloace MG82. Jeong, Min-Seon,
Won-Dae Ji, Byeong-Hong Kim', and Yung-Gun Chung*. Deparfmant of Food Science and
Technology. Yeungnam University, Kyongsan 713-749, Korea, 'Environmental Research Center
, Korea Institute of Science and Technology, Seoul 136-791, Korea - Decolorizing characteristics
of crystal violet by Enterobacter cloace MG82, which can decolorize rapidly triphenylmethane dyes,
were investigated. The higher growth and decolorization activity was shown at big ratio of dissolved
oxygen in the medium. The decolorization activity of crystal violet revealed highest at the middle of lag
phase. As the concentration of crystal violet was higher, the growth of E. cloacae MG82 and decoloriz-
ing activity of crystal violet by this strain were worse. The maximum concentration of crystal violet at
which E. cloacae MGS82 be able to grow was 375 uM. E. cloacae MG82 was not able to use the crystal
violet itself as a sole carbon source. So, it was shown that growth of E. cloacae MG82 and decolor-
ization activity of crystal violet by this strain needed addition of another energy sources except this dye.
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* Fig. 1. Effect of air supply on the growth of E. cloacae MG82.

Each of 15 ml closed tubes contained 5, 10, or 15 ml medium.
Celis were cultured at 37C for 6 hours in shaking incubator
(100 rpm).
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Fig. 2. Effect of agitation on the growth and decolorization
of crystal violet by E. cloacae MG82.

Cells were cultured at 37°C for 6 hours in shaking incubator. —@-,
cell growth; —O—, decolorization.
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Fig. 3. Time course of decolorization of crystal violet and
growth of E. cloacae MGS82 at various dye concentration.
Cultivation was carried at 37°C in shaking incubator (180 rpm).
—@—, growth without crystal violet; —- , growth with 125
UM, crystal violet; —&—, growth with 250 pM crystal violet;
—w—, growth with 500 uM crystal violet; —J—, residual crystal
violet with 125 UM; —A—, residual crystal violet with 250 uM;
—/—, residual crystal violet with 500 ptM.
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Fig. 4. Comparison of maximum specific growth rate (..,
of E. cloacae MGS82 at various concentrations of crystal
violet.
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Table 1. Growth inhibition of E. cloacae MGS82 in the pres-
ence of crystal violet

Conc. of crystal violet(uM) Growth
0 +++
75 +++
125 +++
250 ++
375 +

500 -

Cells were cultivated at 37C for 4 days in shaking incubator in
the dark. +, weakly growth; ++, growth; +++, growth well; —,
no growth.

5 x| sh= Aelsdch

A F7tA] B.F triphenylmethane] d22] 24 A
T2 += P. pseudomallei 13NA[19], P. dlcaligenes[10],
P. mendocinal15], P. putida biovar BI10), P. stuizeri
(15] & =2 v|E3ld N. corallina
[18], B. subtlllzs[20]7} E'_J_ Qe B2 E coacaed
2]&t triphenylmethanesd] 9 &2] ®4L o}z B ud
Aol glsle, Yatome S[1810] B 18+ N. corallina®t
B. subtillis| 207} crystal violet®] Z71%% 7 uMeilA]
—'.?—1\1121- n] El-/lﬂ o] 9,].)(—]3] o—];q]gh;].__ L}_g], P. pseu_
domallei 13NA[1917} crystal violet®] Z7]%% 50
uMeollA] &A5o] A= ¥y, Kaneker®} Sar-
naik[10, 15]°1 ®.318F Pseudomonasd TFE°] tri-
phenylmethane”] <5<l methyl violet®] Z7|%5% 75
uMel| 4] ZAlgo] A H k= B ol vls)] 2 RejdT
E. cloacae MG829] &5 2 d 5ol tigk #grAdo] v

oa
$ $5e & 4 alsieh

T MEAHY [ EMls

9T AN L3 FL vk LA E Fo A
At wEla] o EAdo| DElRA| A HEE E. doacae
MG822] At ol whE d g el EXo] 2}o]r} 9lex]
FAFslTh

AGAT deFA 719 Al 6417F vjekst A=
T8 g5o] 97%R 7 03 2SS Vel
k7)ol A AlEr 2 AeE "l 5ol 94%, 89%, 85%
2 Aal= o). uely] FAF 7)) Al FelA 24 g
Aol 71 3, olwle] & &40 ghAdo] v
IAEE FHE 5 S{l‘”‘ﬂr

O

O

[{e]
[§]
T

Decolorization (%)
©
o
T

o]
(4]
T

L L
80 A B C D

Growth phase

Fig. 5. Comparision of decolorization activities of E. cloacae
MGS2 at the different growth phases.

A, 6 hours old; B, 16 hours old; C, 24 hours old; D, 48 hours
old.
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Fig. 6. Time course of cell growth and concentration of glu-
cose of E. cloacae MG82 at the optimum growth conditions.
Cells were cultivated at 37°C in shaking incubator (180 rpm).
—&-—, cell growth; —O—, glucose concentration (%).
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Fig. 7. Effect of glucose concentration on the decolorization
activity of E. cloacae MG82.

Cells were cultured at 37°C for 6 days with shaking incubator in
the dark. (J, cell growth; N, decolorization.
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