INTANTINHATNIZAANLNEN 2567 ; 36 (3) : 50-60

Nammﬁnumxw’mﬁmg'mmm hairy root BuAu ansImslianma wasszezian
ﬂ‘]iﬂ’lﬂ’ﬂ’]ﬁ’l’iﬁi’ﬂﬂ’lilWﬁnggq hairy root Lqmgmwaeum
TuaslfnsalFaniw wuu stirred tank
The Effects of Initial Hairy Root Morphology, Aeration Rate and Stirring Period on

Plumbago indica L. Hairy Root Culture in Stirred Tank Bioreactor
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Abstract

The objective of this research was to study the scale-up of genetically transformed hairy root
cultures of Plumbago indica L. in stirred tank bioreactor. The hairy root transformed with Agrobacterium
rhizogenes strain K599 was cultivated in 5 L stirred tank bioreactor containing 3 L of half strength Murashige
and Skoog (V2 MS) medium supplemented with 2% (w/v) sucrose under dark condition at 25+2 °C and
stirred at 80 rpm. The initial inoculums density of hairy root was 2% (w/v). After culturing hairy root in stirred
tank bioreactor for 20 days, root morphology, aeration rate and medium circulated time affected growth
of hairy root and plumbagin content. Using a small root clump and 0.6 volume of air per liter of medium per
minute (vwm) aeration rate gave the higher in growth and the higher in plumbagin production than using a
large root clump and the aeration rate of 0.3 vvm. For medium circulated duration, the all-time stirred at 80

rpm during 20 days of culture exhibited higher hairy root growth but lower plumbagin production than 16 days

stirred followed by 4 days of pause.

Keywords: Plumbago indica L., hairy root, stirred tank bioreactor, plumbagin
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Figure 1 The morphology of root clump that were used as initial inoculums for culturing in treatment 1
(4 x 15 cm2) (A) and in treatment 2-4 (0.5 x 15 cm2) (B) in stirred tank bioreactor contained
3l of 2 Murashige & Skoog medium supplemented with 2% sucrose, 25+20C in dark condition

for 20 days.
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Figure 2 The cultivation of Plumbago indica L. hairy root in modified stirred tank bioreactor, A) the
modification with nylon mesh covering the impellers, B) the assembly of agitation part
and a grass vessel, C) the coverage of bioreactor by a black plastic sheet to protect it from
light, D) the distribution of hairy root. %2 Murashige and Skoog medium added with 2% (w/v)

sucrose, 25+20C in dark condition.
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