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Optimization for Pigment Production and Antioxidative Activity
of the Products by Bacillus subtilis DC-2
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Abstract

Correlation among color intensity, eleciron donating ability to a, a—diphenyl-b-picrylhydrazyl(DP-
PH) and cultivation conditions by Bacillus subtilis DC—2 were tested with response surface methodology.
Both of pigmenl generation ability and DPPH were mare affecled by lemperalure than any other factor.
The highest correlation was appeared between color intensity and DPPH as 0.8364 which is significant
at 1% level. Afier fixing cultivation time which is not significanl at 10% level to 84hrs as optical
cullivation time, response surface methodology was conducted in regarding temperature and color
intensity. As a result of overlapped contour map of color intensity and DPPH, when cullivalion tem—
perature was in the range of 38.9~41.1°C and pH was in the range of 8.34~9.12, optical density of
color intensity was predicled higher than 0.374 at 390nm and DPPH was infered higher than 1.310 at
£28nm. In the range of optical culture condition, cultivation lemperature, pH and cultivation time was
fixed to 40°C, 8.5 and 84hrs, respectively. In resulting, observation value of color intensily and DPPH
was in the range of anticipation value as 0.386 at 390nm and 1.332 al 528nm respectively.
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Table 1. Simple statistics of color inlensity and eleclron donaling abilily under different conditions of cultivation
temperature, time and pH

Variable M. Mean S.D. Sum Minimum Maximum
Temp. 15 37 523462 515753 27 47
pH 15 85 1.0650 1275 6.5 102
Time 15 72 256571 1080 24 120
Color 15 0.3026 0.0863 41,539 0.161 0.421
DPPH 15 1.0125 0.2509 151930 0.465 1.354

5. Standard Dewviation

Tahle 2. Correlalion coefficients among cullivalion co—

ndilions, color intensily and eleciron donating
ability
Temp. pH Time Color

Color 05821 0A722* 0.2462
DPFH  0.5319** 03143 03795 0.8364™"

*Significant at 10% level, *"Significanl at 5% level:
**Significant at 1% level
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Tahble 3, The range of optimum condilions of response
variables” yielding oplimum response by su—
perimposing of contour map

Cultivation conditions Range of optimum conditions

Temp. 389~413
pH 834~9.12
Time a4

"Color: Color intensity al 390nm
DPPH: Electron donating ability to d, d—diphenyl-f-pic-
rylhydrazyl at b28nm

Table 4. Predicted and experimented valuesi of response
variables al the given conditions ) within the
range of optimum conditions

Response Predicted Experimented

variables” values values
Color >0.374 (.386
DPPH >1.310 1.332

"Temperature. 40°C, pH: 85, Time: 84hrs

Acclor: Color mtensity at 390nm

DPPH: Electron denating ahility to . o~diphenyl-B—pic-
ryl-hydrazy! at 528nm
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