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Table 1. Specific growth rates of D. bardawil at various culture condi-
tions

NaCl  Culture  Lightintensity Agitation Specific growth rate

N) pH (mE/m?/s) (rpm) (/hr)
1 7.5 50 20 0.003
2 7.5 50 20 0.0023
3 7.5 50 20 0.0016
1 7.5 80 70 0.027
1 8 80 70 0.168
1 8.5 80 70 0.116
1 9 80 70 0.1
1 9.5 80 70 0.088
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Fig. 1. The effect of NaCl concentration on the B-carotene ac-
cumulation. White fluorescent lamp with light intensity of 150 mE/m?/
s was used. The induction pH was maintained at 8.0.
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Fig. 2. Effects of light source and light intensity on the B-carotene
accumulation. Cells were iradiated with difterent light intensities and
the induction pH was maintained at 8.0.
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Fig. 3. The time course of the cis- and trans-B-carotene ratio when
irradiated with white fluorescent light. Light intensity was 250 mE/m*/
s and pH ol media were adjusted to 8.0.
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Fig. 4. Influence of pH on the cell growth and B-carotene accu-
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N NaCl.
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Fig. 5. The effect of hydrogen peroxide on the P-carotene accumu-
lation. Cells were harvested at mid-log phase then resuspended in 1 N
NaCl media containing hydrogen peroxide. Light intensity was 250
mE/m?s. pH was 8.5.
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Fig. 6. Accumulation of B-carotene in D. bardawil by ozone fumi-
gation. Light intensity was 250 mE/m’/s. pH was 8.5. Ozone (200 ppb)
was fumigated at O hr of induction.
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Fig. 7. The effects of free radical generators on the [-carotene ac-
cumulation. Ozone and hydrogen peroxide were added to induction
media after 48 hr of induction. 1 N NaCl, Initial pH 8.5, Light intensity
250 mE/m?s.
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Table 2. Effects of temperature on the extraction of B-carotene by veg-
etable oils

Extraction material 37°C s50°C 60°C 70°C
Hexane 100

Sesame oil 199437 337+68 32.1+68 33.627.0
Olive oil 317246 477438 521490 56.7+5.2
Rice bran oil 17445 189x1.1 221434 223+5.1
Soy bean oil 7009  89+27  99+£25  98+37
Corn oil 11.7¢4.3  102+1.0 175208  14.3z1.1

'B-carotene extracted by oilx100/B-carotene extracted by hexane at 37°C
“meanz S.D. ( 3 separate experiments)
“The ratio of cell resuspension to extraction material was 1: 6 (v/v)
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Table 3. Increase of B-carotene extraction by sonication

Extraction Cell resuspension to extraction material ratio
material (v/v) 50°C 50°C & sonication
Olive oil 1:1 29.5+54 3836
1:3 33.0+3.3 487+ 0.3
1:6 48.326.2 67.9+13.0
1:9 48.0+4.1 96.9+ 8.6
Soy bean oil 11 4108 10.1+ 4.3
1:3 5.5+09 17.6+ 3.8
1:6 8.0£2.2 17.7+ 3.6
1:9 9.3x1.2 206+ 1.8

'B-carotene extracted by oilx 100/B-carotene extracted by hexane at 37°C
mean= S.1D. ( 3 separate experiments)
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ABSTRACT : Induction of B-carotene by Ozone and Hydrogen Peroxide and Extraction Using Vegetable
Oil from Microalga Dunaliella bardawil

Kyung W. Yoo, Wook J. Jung’, and Byeong C. Jeong* (*Department of Biological Sciences
and Biotechnology Center, and 'Department of Chemical Enginecring and Research Institute for
Clean Technology, MyongJi University, YongIn, KyungKi Do 449-728, Korea)

Halotolerant microalga Dunaliella bardawil was reported to massively accumulate the B-carotene, which
protects cells from excess light intensity. Maximum specific growth rate of 0.168/hr was achieved when cells
were cultivated at 1 N NaCl, pH 8.0, light intensity 80 uE/m?/s, agitation 70 rpm. For the effective accu-
mulation of B-carotene, ozone or hydrogen peroxide was added to media which was irradiated with white flu-
orescent lamps with moderate light intensity of 250 yE/m%s. As a result, maximum volumetric content of [3-
carotene was 324 ug/ml. The B-carotene extraction efficiency of vegetable oils was in the order of olive oil,
sesame oil, rice bran oil, corn oil, and soy bean oil. Sonication and warming was effective in [3-carotene
extraction and finally 96.9% of B-carotene could be extracted using olive oil.





