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I. INTRODUCTION 
Nothapodytes foetida Syn. Mappia foetida (Family Icacinaceae), a tree species available in Western Ghats of 

India is an excellent source of quinolone alkaloids, camptothecin (CPT) and 9-methoxycamptothecin (9-OMe 

CPT). These compounds are clinically used as such or after derivatization as anti-cancer agents for the treatment 

of solid tumors. Camptothecin (CPT) is a water-insoluble monoterpene derived indole alkaloid produced by the 

Chinese tree Camptotheca acuminata. It was discovered in the 1960s during screening of plant extracts for 

antitumor activity and its structure was determined by Wall et al. (1966). At present, four semisynthetic water-

soluble CPT analogues—Topotecan, Irinotecan, 9-aminocamptothecin and 9-nitrocamptothecin— are used for 

the treatment of cancer throughout the world.Plant tissue culture technique, emerged as available route for the 

production of paclitaxel (taxol), provides a model for production of anti-cancer drugs from woody plants; it can 

also be applicable for producing CPT. Nothapodytes foetida species has been declared endangered due to its 

severe exploitation. In this study, effect of different media on callus growth has been observed. 

 

II. MATERIAL AND METHODS 

A. Plant Material used 

Plant saplings were collected from Om Nursery, Kalewadi, Pune, Maharashtra, India in the month of August 

and were verified by Dr. Ankur Patwardhan, HOD of Biodiversity, Abasaheb Garware College, Pune, 

Maharashtra, India. The plants were stored in shade-net in Sunfruits Ltd., Pune, Maharashtra, India. Young 

leaves were used as explants. 

B. Preliminary Screening of plant  

Different parts of plants i.e. stem, roots and leaves were examined to observe morphological characteristics.  

 C. Surface sterilization 

Young leaves were taken and washed under running tap water for 5 minutes. Each leaf was then subjected to 1 

% of Bavistin solution in different bottles. The bottles were shaken continuously for 5 minutes. These leaves 

were washed with sterile distilled water and then were subjected to 0.1% of carboxyl chloride solution in 

different bottles. They were shaken continuously for 5 minutes. The leaves were again submerged in solution 

containing 2-3 drops of Tween 20 in distilled water with constant shaking for 10 minutes. They were again 

washed with sterile distilled water until the foam was removed. In laminar air flow, the leaves were again 

surface sterilized with antibacterial solution, 0.5 % mercuric chloride and 0.1% sodium hypochlorite, separately 

with constant shaking for 5 minutes with continuous washing with distilled water after being shaken in each 
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solution. Leaves were then washed again with sterile distilled water. Each leaf was observed in light to check for 

insect, fungal or bacterial damage. 

D. Inoculation of plant material  

After surface sterilization, leaves were cut into small pieces (1-2cm) and the explants were inoculated in glass 

culture bottles containing 50 ml MS (Murashige and Skoog) medium. Media was prepared 24 hours before and 

contained different growth hormones according to Table 1. The pH of culture media was adjusted to 5.8 before 

autoclaving at 120°C, 15lb pressure. Culture bottles were maintained at 25°C for 3 weeks. Callus growth was 

observed after 3-4 weeks. 

E. Extraction of Camptothecin 

Dried powder of leaf, stem, root and callus were subjected to maceration using 90% methanol and were 

incubated for 24 hours. Extract was filtered and solvent was removed using microwave assisted extraction 

method. Later, extract was quantified. The dried powder obtained was tested for presence of alkaloids. The CPT 

obtained was further purified by TLC. 

 

III. RESULT AND DISCUSSION 

A. Organoleptic evaluation 

The morphology of each part of plant was studied and noted. (Table 2) 

B. Extractive value 

The extract obtained was in crude form. Different parts of plant contain different amount of extract. 

Leaf- 1.57% 

Stem- 0.83% 

Roots-1.01% 

Callus- 0.61% 

C. Phytochemical Assay 

Assay was performed to check for the presence of an anti-cancer drug - Camptothecin and other 

phytoconstituents. Presence of alkaloids in the extract confirmed the authenticity of drug (Table 3). 

 D. TLC  

TLC analysis of the purified fraction of both leaf and callus showed an Rf of 0.6.  

E. Callus Induction 

Explants showed curling, expansion and swelling indicating growth of cells. The leaf from bottle 1, 2, 3, 4 

showed cell growth. (Fig. 1)   

Figure 1 

 
 

Table 1 
Bottle No. CW 

(ml) 

BA 

(mg) 

Biotin 

(mg) 

Kinetin 

(mg) 

2,4-D 

(mg) 

NAA 

(mg) 

IAA 

(mg) 

IBA 

(mg) 

1. 50 0.5 0.25 0.5 - - - - 

2. 50 1.75 0.75 1.75 - - - - 

3. 50 0.5 - - 0.75 0.5 - - 

4. 50 2.5 - - 1 2.5 - - 

5. 50 1 - - - - 0.5 0.5 

 

Table 2 
Parameter Leaf Stem Roots 

Colour Green Light brown White 

Odour Unpleasant Sweet Sweet 

Shape Ovate Cylindrical Cylindrical 

Size Length- 8- 10 cm, width  4-6 cm Length – 3-4 m Length- 30-60-cm 

 

 Table 3 
Sr No. Test Leaf Stem Roots Callus 

1.a Alkaloids (Meyer’s test) + + + + 

1.b Alkaloids (Wagner’s test) + + + + 

2.a Carbohydrates ( Fehling's test) - - - - 



Abhinay Thakre et al., American International Journal of Research in Formal, Applied & Natural Sciences,  10(1), March-May 2015, pp. 

28-30 

AIJRFANS 15- 218; © 2015, AIJRFANS All Rights Reserved                                                                                                               Page 30 

2.b Carbohydrates (Benedict’s test) - - - - 

3. Saponins - - - - 

4. Tannins - - - - 

5. Flavonoids + + - - 

6. Terpenoids - - + - 

 

Growth of callus in MS media supplemented with different hormones was observed. Callus was grown 

successfully in media containing plant hormones BA, kinetin, 2, 4-D, Biotin and NAA. Callus growth was not 

observed in media bottles containing IAA and IBA. Hence, they are not suitable for callus growth. Younger leaf 

showed optimum growth of callus as compared to mature leaf. In conclusion, it takes about 5-6 weeks for callus 

to grow. Leaves contain the highest percentage of CPT. Callus produced secondary metabolite CPT, hence 

Nothapodytes foetida can be cultured to produce CPT. 
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