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In order to treat of alkaline dye-processing wastewater, alkalophilic strains biodegrading azo dye, Acid red 1, is isolated from natural

system, and optimal culture conditions are examined using response surface analysis, statistical analysis system program.

15

different species which grow in alkaline culture media are isolated from the effluent and river soil discharged from wastewater
treatment plant in dye industrial complex. One strain which has the best decolorization efficiency is chosen, and named as AR-1.
The result of the examination of carbon, nitrogen and phosphorus sources which have influence on growth and decolorization
reveals that optimum carbon, nitrogen and phosphorus sources are 1.0% fructose, 1.0% polypeptone, 1.0% yeast extract and 0.5%
KzHPO., respectively. in order to optimize of biodegradation conditions of dye by response surface analysis, the characteristics of
decolorization and cell growth according to culture temperature and time are monitered. The result shows that the one is optimum
34.77°C for 12.97 hours; the other at 34.73C for 12.96 hours. While, optimal conditions of culture that satisfy both cell growth and
decolorization are the temperatures from 32.86°C to 36.36°C and the period of 10.96 to 15.75 hours, respectively.
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Table 1. Levels of independent variables in experimental design for cell
growth and decolorization.
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Figure 1. Effect of the concentration of azo dye on cell growth and time
of decolorization.
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Figure 2. Effect of carbon sources on cell growth and decolorization(%)
after 16 hr of reaction in batch culture. The concentrations of carbon
sources are 1.0%(wfv).
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Figure 3. Effect of polypeptone concentration on cell growth and
decolorization after 16 hr of reaction in batch culture.

20 A N V]

- 80

-
w

i 60

40

o
@
-

Cell growih {0.D. at 660 nm)
5
Rate of decolorization (%)

~ 20

—~O— Ceff growt
~@— Decolorization
[¢X¢] T T T 4]
D 1 2
Yeast extract (%)

Figure 4. Effect of yeast extrat concentration on cell growth and
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Table 2. Experimental data for cell growth and decolorization under
different conditions of cultivating temperature and time.

Independent variables Dependent variables

No Temp. Time Cell growth  Decolorization
] () (tr) (0D) (%)
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Parenthesises are the coded symbols of levels of independant variables.
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Table 3. Regression coefficients of the second order polynormials’’ for
three response variables.

Coefticient

Cell growth Y, Decolorization Y-
by -11.459375%** -684.644167%**
Lincar
by 0.643100%** 37.683000%**
b: 0.234310 15.795556
Interactions
b -0.001783 -0.100000
Quadratic
b -0.009062*** -0.531900%**
b -0.004950 -0.398056
% Variability explained(Rz) 0.8992 0.9044
Probability of F 0.0401 0.0362

"Model on which X =temperaturc of cultivation, X,=time of cultivation is:
Y =bo+bi X +boXatbin X Xotby X b X’
(Y, : dependent variables, bo:intercept, b, : regression coefficients)
Significant at '10% level, 5% level, 1% level.
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Table 4. Analysis of vatiables for the overall effect of process variables
on the responses.

F-ratio
Cultivation conditions
Cell growth Decolorization
Temp.(T) 8.359%* 8.936%*
Time(hr) 2.959 2.835

Significant at '10% level, 5% level, “"1% level.
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Table 5. Pearson correlation matrix among variables.

Variables Temp. Time Decolorization
Decolorization 0.17472 0.38331
Cell growth 0.18278 0.43408 098132

Significant at "10% level, ~5% level, 1% level.

Korean J. Biotechnol. Bioeng.. Vol. 14, No. 6

’;‘IEH’S’“ X EtMg0f Ofst si2x=A of
zb W] digk S ARAE AAE
& JeEhT Qo EE o HHEARS 3 HAHREZ Table 69
el #elde A4S Jvedle dgRie 2%
3477C 2 A7 RITAZOIReH =E BALL on 347
3C 2 1296A 74 247 Ayt 2 Aor o=

I

4%, 8% gy

=

=k

Table 6. Predicted levels of optimum cultivating conditions for responses
variables by the ridge analysis.

Levels for optimum responses

Cultivation conditions

Cell growth Decolorization
Temp.(C) 34.77 34.73
Timec(hr) 12.97 12.96
Morphology maximum maximum
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Table 7. The range of optimum cultivating conditions for response

variables yielding maximizes responses by the superimposed contour
n

maps .

Cutivating conditions Range of optimum conditions
Temp.(C) 32.86~36.36

Time(hr) 10.96~15.75

" Contour maps for cell growth and decolorization overall acceptability.
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Figure 8. Superimposed contour map for optimization of temperature and
time in cell growth and decolorization.
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