A 25hE)] AS5Y A4E
Korean J. Bot. 35(4) : 365~370

SARZOl Carotenoid AHARD}
A= %7 01|H°| i F

Carotenoid Production of Transformed Carrot Hairy Root
and Its Culture in Bioreactor

Ko, Kyeong Min, Kyeong Hwa Hwang, Jun Cheul Ahn,

Sung Jin Hwang, Young Hee Kang* and Baik Hwang

(Department of Biology, Chonnam National University, Kwangju and
*Department of Biology, Yonser University, Seoul)

ABSTRACT

Growth and carotenoid contents of carrot hairy root were investigated in various culture condi-
tions, and then these conditions applied [or the mass cultures of hairy root in airlift type bioreactor.
In solid medium culture, illumination with cool white light increased carolenoid contents approxi-
mately 10-fold compared with that of the dark-grown culture. However, the growth rate of hairy
root was relatively lower level. The growth of hairy root in air flow cultures showed the efficient
level both in dark and light conditions. Effect of light on hairy root growth and carotenoid contents
was not significant for the f(inal cell mass but increased carotenoid production at the later growth
stage about 10-fold (11 ug/s) compared with that of the dark-grown culture. When thesc hairy
rool were cultivated in airlift type bioreactor, the hairy root showed rapid growth and final cell
mass was 11-fold higher than initial cell mass for 25 days. The pH was dropped from initial
5.5 to 4.9 after 5 days, but remained stable (pH 4.8) after that time, and the same clone cultured
in uncontrolled light condition produced only 2 pg/g of carotenoid.
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Fig. 1. Schematic diagram of airlift type bioreactor sys-
ter.
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Fig. 2. Growth and carotenoid contents of carrot hairy
root cultured in MSO solid medium. —@—, growth rate
cultured in dark condition; —O—, growth rate cultured
in light condition; —M-, carotenoid contents cultured
in dark condition; —(J-, carotenoid conlents cultured
in light condition.
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Fig. 3. Comparison of one step and two step cultures
on growth of carrot hairy root in MSO liquid medium.
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Fig. 4. Growth and carotenoid contents of carrot hairy
root cultured in MSO liquid medium by air flow cultures.
—@®—, growth rate cultured in dark condition; —O-,
growth rate cultured in light condition; — M-, carotenoid
contents cultured in dark condition; —Ci—, carotenoid
contents cultured in light condition.
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Fig. 5. Photograms of hairy root cultured in airlilt type
bioreactor equipped with stainless sicve at bottom for
25 days.
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Fig. 6. Growth of carrot hairy root cultured in airlift
type bloreactor. —@ -, growth rate of hairy rootl; -~ O—,
pH variation in MSO liquid medium.
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