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I. Introduction 
 

Among the south Asian countries, Bangladesh has a rich and prestigious heritage of herbal medicines. Out of 500 

species of medicinal plants about 250 species are used for the preparation of traditional medicines in Bangladesh. 

Several Abromaaugusta species have been investigated for in vitro regeneration [6-9].  

Since ancient times, mankind has been dependent on plants for food, flavours, medicinal and many other uses. 

Ancient written records of many civilizations (i.e. Egyptian, Roman, Chinese) give strong evidence regarding use 

of medicinal plant [1],for example ayurveda documents record the use of medicinal plants to cure many ailments 

[2-3] 

Abromaaugusta (Ulatkambal), a member of malvaceae, which is medicinally important for bufadienolide content, 

is not amongst those examined. Chemical analysis of different cytolyses has revealed strains with elevated cardiac 

bufadienolide contents [10]. The objective of the present study was to establish a method for in vitro multiplication 

of the high yielding diploid cytolyses [11-13]. The use of herbal medicines is growing in developed countries, 

presently 25% of the UK population use herbal medicine [4-5]. Similar trends in medicinal plant research were 

also seen in the other parts of world [15]. Due to successful research carried out during this period plant tissue 

culture is an established field in plant cell biotechnology. 

 

II. Materials and Methods 
 

The methodology for media preparation involves preparation of stock solutions of highly purified chemicals and 

demineralized water. Hormones and other heat sensitive organic compounds is filter sterilized and added to the 

Abstract: Plant tissue culture offers tremendous opportunities in plant propagation, plant improvement and 

production of plants with desirable agronomical features. Tissue culturing of medicinal plants is widely used 

to produce active compounds for herbal and pharmaceutical industries in all over the world. Callus cultures 

were established from shoot tip explants of diploid Abromaaugusta (Ulatkambal) on a modified basal medium 

of Murashige and Skoog (1962) supplemented with either 2 mg/l-1 2,4-D+15% (v/v) CM or 4 mg/l-1 2,4-D+2 

mg/l-1 NAA+2 mg/l-1 KN+1 g/l-1 YE. Shoot primordia developed after 2–3 subcultures in that medium. 

Increased growth of shoot primordia was obtained in media containing less auxins and vitamins. Rooted 

bulbous plantlets obtained were maintained in MS medium with 0.5% sucrose. Adventitious shoots were 

induced from ad axial epidermal cells of outer scales of regenerated bulbs used as secondary explants in 

presence of 1 mg/l-1 of 2, 4-D with slightly higher concentration of the three vitamins of MS medium. From 

each scale leaf, approximately 400 bulblets were produced in 18 weeks in liquid culture. 90% of the plants 

transferred to potted soil have survived. The micro propagation protocol reported here was characterized 

with a rapid proliferation of shoots, easy rooting of the micro-shoots and the plantlets were easily 

acclimatized to the external environment and undergoing normal physiological development. 
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autoclaved medium. Several experiments including the test of response of the different explants were done to 

propagation and studying the effect of some growth regulators at three stages of growth (initiation, multiplication 

and rooting),as well to determine the optimum conditions and ways of acclimatization of plant produce by tissue 

culture and transplant them to the soil.  
 

 

► 1 Vial of Murashige Skoog (MS) media. (If you wish to make up your own growing medium you could 

use the recipe for the Murashige medium given at the end of this section.), 1 L sterile distilled water 

► 1.5 L or 2 L container in which to prepare the growth medium, 10 g of agar/L, 30 g sucrose/L 

► small amounts of 1M NaOH and 1M HCl to adjust the pH of the media 

► 60 flat bottom culture tubes with closures, Glass aquarium or box lined with plastic 

► Plastic sheet to cover the top of the aquarium Adhesive tape, 2 or 3 beakers or jars of sterile water 

► 10% Bleach in a spray bottle, 70% alcohol in a spray bottle 

► Forceps or tweezers, Gloves, Pressure cooker, Beaker or jar in which to wash the plant material 

► Cutting equipment such as a scalpel blade, Detergent mixture 1ml detergent per liter of water 

► 2 bottles of sterile distilled water (purchase at the grocery store) 

► Your chosen plant (cauliflower, rose, African violet or carnation) 

► Paper towel for cutting on or sterile petri dishes if available 

► Bleach sterilizing solution dilutes commercial bleach (56% sodium hypochlorite) to a final 

concentration of 1-2% sodium hypochlorite in distilled water in a large beaker or jar.  

► A well-lit area away from direct sunlight or use full-spectrum gro-lights 

► Hormones such as BAP (benzyl amino purine) and NAA (naphthalene acetic acid) to stimulate growth 

and root development, respectively 
 

Murashige Minimal Organics Medium recipe (MMOM) 

 

Inorganic salts                                      mg/L 

 

NH4NO3                                                1,650.00 

KNO3                                                     1,900.00 

CaCl2 (anhydrous)                                 332.20 

MgSO4 (anhydrous)                               180.70 

KH2PO4                                                 170.00 

Na2EDTA                                               37.25 

FeSO4.7H2O                                           27.80 

H3BO3                                                    6.20 

MnSO4.H2O                                           16.90 

ZnSO4.H2O                                            5.37 

KI                                                            0.83 

Na2MoO4.2H2O                                    0.25 

CuSO4 (anhydrous)                                0.016 

CoCl2 (anhydrous)                                 0.014 

Sucrose                                                   30,000.00 

I-Inositol                                                 100.00 

Thiamine.HCl                                         0.40 

 

The pH is adjusted to 5.7 using 0.1 M HCl or NaOH. 

  
 

One high yielding diploid cytotype of Abroma augusta (Ulatkambal) collection from Botanical garden 

(Bangladesh) was used in this study. Only undamaged root tip or shoot tip were taken and the outer dry and dirty 

scales were peeled off and rejected.  Lower halves of root tip or shoot tip containing the basal disc were then cut 

into 4 sectors and washed thoroughly in 5% teepol for 15 min. The quarters were surface sterilized with 0.1% 

mercuric chloride for 25 min followed by five washed with sterile distilled water. Finally, the material was 

immersed in 70% ethanol for 1-2 min. The quarters were dried with sterile filter paper. 

 From each sector (quarter),2-5 explants were dissected, the scalpel blade being dipped in 90% ethanol and flamed 

between cuts.  Each explant (5-8 min high and 2-3 min wide) consisted of 3-5 scales joined at the base by a small 

piece also disc. Individual scales of the same size or 2-4 mm2 axialdiscs were also used as explants. 
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Secondary explants 

Individual outer scales and longitudinal quadrant (3-4 mm wide) of shoot tip regenerated in vitro were used as 

secondary explants 

Nutrient medium  

Thebasal nutrient medium (BM) was Murashinge and Shoogs (1962) medium supplemented with 10 mg/l-1 

thiamine HCl,5 mg/l-1 nicotinic acid, 1 mg/l-1pyridoxine HCl, various combinations of auxins and cytokinins viz. 

2, 4 dichlorophenoxyacetic  acid (2,4 D), α-naphthaleneacetic acid (NAA), indoleacetic acid (IAA),indolebutyric 

acid (IBA), 6-furfurylaminopurine (kinetin, Kn) and 6-benzylaminopurine (BAP) with or without coconut 

milk(CM) and yeast extract (YE). The pH of the media was adjusted to 5.6,solidified with 0.6% agar and sterilized 

for 15 min at 1.05Kg/cm2pressure. 

Explants were placed in culture tubes containing 25 ml medium and sub cultured after 28 days. For liquid culture, 

secondary explants were culture in 250 ml conical flasks containing 50 ml medium on a rotary shaker  

(70 rev/min).  

 
 

Fig. 1: Abroma augusta species culture in culture tubes under aseptic condition 
 

Each experiment was set up with ten replicates and repeated thrice. The cultures were grown at 22-25°C and 

maximum relative humidity of 55-60% and under Phillips fluorescent day light tubes emitting 3200 Lux for 16/8 

h light/dark period.  

Histological and cytological preparation 

Sample for histological study were fixed in formalin-acetic acid alcohol, dehydrated in tertiary butanol series of 

johansen and embedded in paraffin wax. Sections were cut at 10 µm and stained following Foster’s tannic 

acid/iron chloride method.For cytological study, shoot tips were pretreated and stained following aceto-orcein 

technique. 

III. Results and Discussion 
 

The effect of different concentrations of BA, NAA and their interactions on the percentage of response of lateral 

and terminal buds excised from soft cuttings of Abroma augusta cultured on MS medium. Significant differences 

were recorded between the lateral and terminals buds in which lateral buds produced higher numbers of new shoot, 

leaves and lengths of new shoots. The highest percentage of rooting (100%) was obtained on half strength MS 

medium supplemented with 0.5, 1 mgl-1 NAA and IBA, respectively. 

Induction of callus from field grown plants. Isolated axial disc and individual scales (outer and inner) did not 

respond to any cultural condition but explants consisting of 3-5 scales attached to the axial disc did so with eighty 

percent proliferating in 15-20 days. Callus is actively dividing non-organized tissue of undifferentiated and 

differentiated cells often developing from injury (wounding) or in tissue culture [16] 

After development and sufficient growth of roots, the rooted shoots were planted in small poly bags containing 

garden soil and compost in the ratio 1:1. The bags were covered with a plastic film to retain moisture and gradually 

acclimatized to outdoor condition. The ultimate survival rate of the transferred plantlets to soil was about 90% 

and their growth in such condition was satisfactory. Mortality of about 10% occurred during transplantation of 

plantlets due to shifting between containers, injuries to the root system and excessive evaporation [14]  

Shoot primordia developed after 2–3 subcultures in that medium. Increased growth of shoot primordia was 

obtained in media containing less auxins and vitamins. Rooted bulbous plantlets obtained were maintained in MS 
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medium with 0.5% sucrose. Adventitious shoots were induced from ad axial epidermal cells of outer scales of 

regenerated bulbs used as secondary explants in presence of 1 mg/l-1 of 2, 4-D with slightly higher concentration 

of the three vitamins of MS medium. Callus induction was confided to the basal part of each scale in proximity 

with the disc. None of the auxins alone viz., 2,4-D,NAA, IAA, and IBA in the concentration. The plants were 

finally hardened by gradually reducing the humidity. After four weeks from transplanting, the survival percentage 

reached 90% of plants. 
 

 

IV. Conclusion 
 

Plants are rich sources of pharmaceutically important compounds; but there is a need to synthesis these compounds 

within laboratory conditions. Micropropagation is an important technology since many secondary plant 

metabolites can’t be synthesized chemically. Many plant species are undiscovered and their medicinal properties 

unknown; and even the medicinal remedies past down from generations are being lost. Further research and 

conservation of all plant species including medicinal plants is needed to preserve nature’s natural drugs. Advances 

in plant tissue culture will enable rapid multiplication and sustainable use of medicinal plants for future 

generations. Tissue culturing of medicinal plants is widely used to produce active compounds for herbal and 

pharmaceutical industries 
 

V. References 
 

[1]  Cowan, M.M. Plant products as antimicrobial agents. Clinical Microbiology Reviews, 12, 564-582.  

[2]  Micke, O., J. Hubner, and K. Munstedt. Ayurveda. Der Onkologe, 15, 792-798, 2009 

[3]  Patwardhan, B., D. Warude, P. Pushpangadan, N. Bhatt.. Ayurveda and traditional Chinese medicine: A comparative overview. 

Evidence-Based Complementary and Alternative Medicine, 2, 465-473, 2005 

[4]  Vines, G. Herbal Harvest with future: towards sustainable source for medicinal plants. Plantlife International, 

www.plantlife.co.uk, 2004 

[5]  Zhou, L.G. and J.Y. Wu,. Development and Application of Medicinal Plant Tissue Cultures for Production of Drugs and Herbal 

Medicinals in China. Natural Product Reports, 23, 789-810, 2006 

[6]  Sathyanarayana, B.N. Plant Tissue Culture: Practices and New Experimental Protocols. I. K.  International. pp. 106–.ISBN 978-

81-89866-11-2. 2007 

[7]  Bhojwani, S. S.; Razdan, M. K. Plant tissue culture: theory and practice (Revised ed.). Elsevier.ISBN 0-444-81623-2. 1996 

[8]  Indra K. Vasil and Trevor A. Thorpe  Plant Cell and Tissue Culture. Springer. pp. 4–.ISBN 978-0- 7923-2493-5, 1994 

[9]  Pazuki, Arman , Sohani and Mehdi. Phenotypic evaluation of scutellum-derived from calluses in Indica riceCultivars, Acta 

Agriculturae Slovenica 101 (2): 239–247, 2013 

[10]  Mukund R. Shukla, A. Maxwell P. Jones, J. Alan Sullivan, Chunzhao Liu, Susan Gosling, Praveen K. Saxena. "In vitro 

conservation of American elm (Ulmusamericana): potential role of auxin metabolism in sustained plant proliferation". Canadian 

Journal of Forest Research 42 (4): 686–697. doi:10.1139/x2012-022,  2012 

[11]  Georgiev, Milen I.; Weber, Jost; MacIuk, Alexandre. "Bioprocessing of plant cell cultures for mass production of targeted 

compounds".Applied Microbiology and Biotechnology 83 (5): 809–23. doi:10.1007/s00253-009-2049-x. PMID 19488748. 2009 

[12]  Manoj K. Rai, Rajwant K. Kalia, Rohtas Singh, Manu P. Gangola, A.K. Dhawan. "Developing stress tolerant plants through in 

vitro selection—An overview of the recent progress". Environmental and Experimental Botany 71 (1): 89–98. 

doi:10.1016/j.envexpbot.2010.10.021. 2011 

[13]  Aina, O, Quesenberry, K. and Gallo M. Photoperiod Affects in Vitro Flowering in Wild Peanut ArachispAraguariensis. American 

Journal of Plant Sciences 3 (5): 567–571. doi:10.4236/ajps.2012.35068, 2012 

[14]  Aina, O; Quesenberry, K and Gallo, M. In vitro induction of tetraploids in Arachisparaguariensis. Plant  Cell, Tissue and Organ 

Culture (PCTOC). doi:10.1007/s11240-012-0191-0,  2012 

[15]  Craker, E.L., Editors- J. Janick and A. Whipkey. Medicinal and Aromatic Plants—Future Opportunities.Issues in new crops and 

new uses. ASHS Press, Alexandria, Page 232, 2007. 

[16]  Pierik, R.L.M. In vitro culture of higher plants. Martinus Nijhoff Publ., Dordrecht, Boston,Lancaster. pp. 364-370, 1987 
 

 

VI.   Acknowledgments 
 
 

Many thanks to Miskat Ara Akter Jahan, Bangladesh council of scientific and Industrial Research (BCSIR) for their supporting the work and 

also thanks Md Ekhlas Uddin, Dept. of Biotechnology and Genetic Engineering, Islamic University, Kushtia, Bangladesh for proper 

suggestions, guidance and data analysis for the research work   

http://books.google.com/books?id=4MdNDYBEwZAC&pg=PA106
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-81-89866-11-2
https://en.wikipedia.org/wiki/Special:BookSources/978-81-89866-11-2
http://books.google.com/?id=VwSR-77kh94C&dq=Bhojwani+plant+tissue+culture
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-444-81623-2
http://books.google.com/books?id=y4Z1l0ewvr4C&pg=PA4
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-7923-2493-5
http://www.nrcresearchpress.com/doi/abs/10.1139/x2012-022
http://www.nrcresearchpress.com/doi/abs/10.1139/x2012-022
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1139%2Fx2012-022
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1007%2Fs00253-009-2049-x
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/19488748
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.envexpbot.2010.10.021
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.4236%2Fajps.2012.35068
http://link.springer.com/article/10.1007%2Fs11240-012-0191-0
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1007%2Fs11240-012-0191-0

