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Induction of callus for secondary metabolite extraction in ashwagandha
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ABSTRACT

In Ashwagandha (Withania somnifera) induction of callus for secondary metabolite extraction have initiated from leaf bits, stem

bits and petiole bits on Murashige and Skoog medium supplemented with NAA, 2,4-D and coconut water at different concentrations.

Among the explants investigated leaf bits took the least number of days (17.00) for callus induction.  MS medium +2,4-D 5.0mg/

l, NAA 2mg /l and coconut water 10ml /l was found to be the best for inducing callus in explants. The callus fresh weight was

maximum (1.01g) in leaf explants in the MS medium supplemented with 2,4-D (5.0), NAA (2mg /l) and coconut water 10ml/l.  Among

the calli derived from various explants, those from leaf bits recorded the highest contents of withaferin A (0.16 per cent) and

withanolide A (0.08 per cent).  The Petiole derived calli had the lowest content of withaferin A (0.10 per cent) and withnolide A (0.50

per cent).
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INTRODUCTION

Ashwagandha (Withania somnifera) is held in high

repute in traditional medicine and is one of the most

extensively used plants in Ayurvedic and unani medicine.

W.somnifera has a fairly wide geographic distribution and

several chemotypes have been found differing in their

withanolide content (Ray and Gupta, 1994). The principal

wihanolides in Indian W.Somnifera are withaferin A and

withanolide D. Both leaves and roots of the plant are

used as drug and steroidal lactones occur in both parts

withaferin A and withanolide D show antitumor and

cytotoxic activities. A major constraint in using the natural

flora is a great deal of plant to plant chemovariability. A

biotechnological approach has been considered to be an

alternative for stable production of withanolides.

MATERIALS  AND  METHODS

The investigation was undertaken at the Tissue

Culture Laboratory of Horticultural College and Research

Institute, Tamil Nadu Agricultural University, Coimbatore.

Optimization of explants, culture media, combinations of

growth regulators and culture conditions for enhancing

callus induction, callus growth were the experimentation

programmed. Plant materials were collected from the

Botanical Gardens of Horticultural College and Research

Institute, Coimbatore. Seeds of aswagandha were sown

periodically to get regular supply of disease free healthy

and fresh explants. The explants taken for study were

leaf bits (0.5-1cm area), stem bits (1-1.5 cm length)and

petiole bits(1-1.5 cm length).

The explants were washed in tap water and with

teepol. They were excised aseptically and kept in sterilized

Petridishes containing sterile distilled water. The explants

were surface sterilized with Mercuric chloride (0.1 – 1.0

%) solution for 1–5 minutes, followed by rinsing with sterile

double distilled water for 3–5  times and kept in a

Petridishes containing sterile distilled water. All further

operations were carried out in the aseptic conditions using

Laminar Air Flow Chamber. The instruments used for

inoculation were autoclaved at 15 psi at 1200C for 20

minutes and sterilized with 70% alcohol, followed by

sterilization with 0.1% mercuric chloride solution. For callus

induction MS basal medium supplemented with various

concentrations of 2,4-D and NAA were used. The cultures

were kept under darkness in culture room. The

observations were recorded on days to callusing, per cent

response for callus induction, callus fresh weight. The

secondary metabolites withaferin A and  withanolide A in

the calli induced from the explants were determined, based

on the procedure described by Seener and Reguven (1992).

RESULTS  AND  DISCUSSION

Effect of growth regulators and explants on days to

callusing:

The leaf bits responded well and recorded the earliest

callus induction (17.00 days) followed by stem bits (17.45

days) and petiole bits (25.05 days). With respect to growth

regulators, the least number of days (18.00 days) for callus

induction was registered in MS +NAA (2.0mg/l) + 2, 4-D

(5.0 mg/l). Among the treatment combinations, the time

taken for callus induction was the least (14.5 days) when

the leaf bits were cultured in MS + NAA (2.0mg/l) + 2,

4-D (5.0mg/l) + coconut water (10ml/l). The variation in

the performance of the explants could possibly be due to

the variation in ratio of endogenous phytohormones present

in the explant (Baskarrajan, 1998). (Table 1)
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