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Isolation and Culture Characteristics of
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Abstract

Strains degrading and decolorizing reactive dyes, Procion blue HEGN and Procion
red HE7B were isolated from water system, are named as RBK1 and RREK, the
growth characteristics of which were investigated. Decolorization efficiencies after 42
hrs in batch culture were 95% and 77%, respectively, and the optimal culture condi-
tions of temperature and pH were 30°C, 7.0. Decolorization efficiencies in condition
of aerobic shaking culture by strains RBK1 and RRK conspicuously increased, and
culture by strain RBK1 was found as 95% after 42 hrs, while standing culture was
64%. Optimum nitrogen source was peptone, and It was found that decolorization
efficiencies by strains RBK1 and RRK increased up to 4,000 mg/ of peptone concen-
tration as nitrogen source, but peptone concentration did' nt influence the decoloriza-
tion efficiency in above 4,000 mg/l. When the concentration of dyes were more than
800 mg/l and 400 mg/l respectively, the strains RBK1 and RRK, which degrade
Procion blue HEGN and Procion red HE7B, showed a sharply decreased decoloriza-
tion efficiencies; then the specific growth rate were 0.25 hr-! and 0.09 hr-l.
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Table 1. Composition of culture medium for reactive

dyes
%

Components Concentration(g/!)
Peptone 6.0
Glucose 10.0
KH.PO, 1.0
NaCl 0.4
KCl 0.2
CaCl, 0.2
Na,HPO, 0.16
MgS0, - TH,O 0.14
dye 0.1-1.5




B12E B4W

Kl BT AGH A

1998. 9

Table 2. Characteristics of reactive dyes solution
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Commercial name Max. peak(nm) C.1. No.
Procion blue HEGN 625 blue 198
Procion red HETB 31 red 141
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Fig. 1. Decolorization of Procion blue HEGN dye and
Procion red HETB by strains, RBK1, RBK2
and RRK, respectively.(culture conditions :
dye conc. 100 ppm, temp. 307, initial pH 7.0,
shaking 180 rpm)
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Fig. 2. Effect of incubation temperature on the
decolorization of dyes.(culture conditions :
dye conc. 100 ppm, initial pH 7.0, shaking
180 rpm)
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Fig. 3. Effect of initial pH on the decolorization of
dyes. (culture conditions : dye conc. 100
ppm, shaking 180 rpm)



AT AKGHRAES

1998. 9

1248 BAW
2.0 8
16 - - 7
E
=
Ty
d
© 12 - - 6
m
8 pH
E B - - 9
4 - - 4
0.0 3
0 10 20 30 40 50
Culture time (hrs)
Fig.4. Growth characteristics of strains,

RBK1.(culture conditions: dye conc. 100
ppm, Temp. 30°C, initial pH 7.0, shaking

180 rpm)
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Fig. 5. Effect of initial pH on the decolorization of
dyes. (culture conditions : dye conc. 100
ppm, shaking 180 rpm)
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Fig. 6. Effect of shaking on the decolorization of
dyes. (culture conditions : dye cone. 100
ppm, shaking 180 rpm, temp. 307, initial
pH 7.0)
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Table 3. Effect of nitrogen sources on the decolorization of strains, RBK1 and RRK.(culture conditions : nitro
gen source 6g/1, temp. 30°C, initial pH 7.0, shaking 180 rpm, culture time 40hrs)

Decolorization efficiencies(%)
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Peptone 944 69.0
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Urea 39.8 22.3
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100
100 B K
£ 80 - S ¢ & 80+
g )
&
S B0 - i -] N E 80 -
& o
& S
i _ w 40 -
8 4 8 —— 100 ppm
] —&8— Strain RBK1 ﬁ —&— 200 ppm
8 3 —m— Strain RRK 20 —a— 400 ppm
a 3 —w— B00 ppm
—&— 1500 ppm
0 T 1 | | 0 I T T 1
0 2 4 6 8 10 0 10 20 30 40 50
Concentration of peptone (gh) Incubation time (hrs)

Fig. 7. Effect of peptone concentration on the decol-
orization of strains, RBK1 and RRK.(cul-
ture conditions : temp. 30°C, initial pH 7.0,
shaking 180 rpm)
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Fig. 8. Effect of dye concentration on the decol-
orization of strains, RBK1.(culture condi-
tions: temp. 30°C ¢, initial pH 7.0, shaking
180 rpm)
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Fig. 9. Effect of dye concentration on the decol-
orization of strains, RRK.(culture condi-

tions : temp. 307, initial pH 7.0, shaking

180 rpm)
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Fig. 10. Effect of dye concentration on the specific
growth rate of strains, RBK1 and RRK.(cul-
ture conditions : temp. 30°C, initial pH 7.0,
shaking 180 rpm)
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