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ABSTRACT 

            In 2050, the population around the Earth is expected to reach a maximum of 9 billion and healthcare is being an important issue 

because of the increasing demand for the drugs. Among the monocots the biosynthesise of steroidal saponins are authentically reported 

in Agavaceae (Agave), Dioscoreaceae (Dioscorea) and Liliaceae (Allium, Asparagus, Lillium). Many species of the Dioscorea are 

considered as an important source for pharmaceutical industry and medicine especially for steroidal saponin which is the raw material 

for the synthesis of sex hormones and corticosteroid. Dioscorea oppositifolia L. were collected from four different regions of Tamilnadu 

–Kolli Hills, Pachaimalai, Sirumalai and Pulivalam Plains.DNA were isolated and PCR Reactions were carried out using RAPD and 

ISSR Markers. Population genetics were identified by constructing dendrogram through NTSYS software. This is the first report to 

analyse the genetic variation in Dioscorea oppositifolia collected from four different regions in Tamilnadu for pharmaceutical purposes.   
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INTRODUCTION 

                The world average annual yield of yams was 10.2 tons per hectare in 2010. The most productive yam farms in the world were 

in Colombia, where nationwide average annual yield was 28.3 tons per hectare. Dioscorea (true yams) is a large genus that contains 

more than 600 species, some are important for food (with edible tubers) and others are rich sources of bioactive compounds used in a 

wide range of applications. Dioscorea is a major staple food in West Africa and the Pacific islands, and are widely used as a famine 

food. Twenty–six species of Dioscorea have been found in India. Kolli Hills constituting the Eastern Ghats of South India covering 

about 280 km and  are located at latitude: 10°12′ - 11°7 ′ N, longitude: 76°-77°17′ E at altitudes ranging from 1000 to 1300m above 

MSL. Sirumalai hills is located in Dindigul district of Tamilnadu between 10 ̊07’ 10 ̊18’N Latitude and 77 ̊55’-78 ̊ 12’E longitude. 

Located near 11°11′N 78°21′E / 11.18°N 78.35°E / 11.18; 78.35. Dioscorea oppositifolia L. (Dioscoreaceae) is used traditionally for 

antiseptics, ulcers and asthma. The traditional uses of Dioscorea oppositifolia L. rhizome are prescribed for indigestion, anorexia, 

diarrhea, and diabetes. It also contains dioscin, diosgenin, phytic acid, allantoin, dopamine, batatasin, dioscorea-mucilage B, and sterols. 

The extracted diosgenin is used for the commercial synthesis of cortisone, pregnenolone, progesterone, and other steroid products. In 

Tamilnadu 7 species –Dioscorea alata, D.ulbifera, D.esculenta, D.oppositifolia,  D.pentaphylla,  D.tomentosa and  D.  wallichi were 

found as edible tubers  are used as food by the  tribal Kanikkars of Kanyakumari district, Tamilnadu, India in times of  food shortage 

but only after extensive detoxification  processes. Recently, molecular-based techniques, such as the random amplified polymorphic 

DNA technique and ISSR analysis of DNA by polymerase chain reaction (PCR) have been recognized as the most efficient tools to 

detect genetic diversity and assess phylogenic relationships. The literature survey shows that the four Dioscorea oppositifolia L. under 

investigation have not been previously genetically profiled. The objective of the present study was to analyse genetic profile of four 

Dioscorea oppositifolia from Tamilnadu, India.  

MATERIALS AND METHODS 

          All the chemicals and reagents were purchased from Sigma Adrich, USA..Plants were collected from different altitudes of various 

hills like Kolli Hills, Pachamalai, Sirumalai, and Pulivalam (Ref No. UM001, UM002, UM003 and UM004) were authenticated in 

Botanical Survey of India, T.N.A.U, Coimbatore,Tamilnadu,India. 

DNA Preparation: DNA were isolated as per the protocol described by and then the isolated DNA was air dried and dissolved in 200 

μL nuclease free water. 

RAPD and ISSR Reactions: Fourty random 10-base primers were used in this study .PCR was carried out in a 25 μL reaction volume 

containing 10 μL buffer, 2.0 mM of each dNTP (dATP, dCTP, dGTP, and dTTP), 2.5 μM of primer (Operon), 0.25μM of TaqDNA 

polymerase (Boehringer Mannheim), MgCl2 0.5 μM and 5ng template DNA. Samples were subjected to 40 cycles consisting of 

denaturation for 3 min at 95°C, annealing for 1 min at 50°C, extension for 1.30 min at 72°C, and one final extension cycle at 72°C for 

10min. After completion of the PCR, 10 μL of reaction mixture was loaded into a 1.2% agarose gel, containing 0.5 μg/ mL ethidium 

bromide for electrophoresis and subsequent visualization by UV transillumination. For ISSR marker,after completion of the PCR, 10 

μL of reaction mixture was loaded into a 2% High Resolution agarose gel, containing 0.5 μg/mL ethidium bromide for electrophoresis 

and subsequent visualization by UV transillumination. The PCR amplified products from individual plants were scored as either 

presence or absence. Analysis of similiarity matrix within the NTSYS program. 

RESULTS AND DISCUSSION 
          Twenty two primers produced polymorphic products and one hundred thirty seven amplified markers were generated by using 

the eighteen primers, 164 of which (96.2%) were polymorphic. Of twenty two primers, Primer OPP-03 resulted in eleven distinct 

fingerprints, (Figure: 1) could be clearly differentiated and Phylogenetic tree were constructed (Figure: 3 and Figure: 4). OPA 3 had 

generated eleven different RAPD patterns than others. Results showed that a high degree of genetic variability existed within same 

species of Dioscorea oppositifolia L., which originated from four different places of Tamilnadu Pulivalam species of Dioscorea 
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oppositifolia were classified into different subgroups on the basis of RAPD and ISSR data, and could be clearly distinguished by RAPD 

as well as ISSR analysis by combination of both RAPD and ISSR primers. The literature survey shows that the four Dioscorea 

oppositifolia L. under investigation here have not been previously genetically profiled. 

  
Figure 1: Polymorphism patterns RAPD-OPA-03 Primer 36 - 

CTCTCTCTCTCTCTCTA 

Figure 2: Polymorphism patterns – ISSR 

(Lane1-3 Kolli Hills Lane 4-6- Pachamalai samples Lane 7-9 Sirumalai  Samples Lane 10-12 Pulivalam,M-Marker) 

 

  
Dendrogram showing genetic diversity Figure.3 RAPD  and  Figure.4. ISSR Markers 

 

CONCLUSION 

          The main investigation of our study is there is a strong correlation of secondary metabolite contents with that of RAPD and ISSR 

data among the four Dioscorea oppositifolia L. from Tamilnadu, India. So, we conclude that Kolli hills in Tamilnadu are the best one 

for producing of high medicinal properties containing plants which can be used for pharmacology purposes with high genetic diversity 

nature. 
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