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Abstract 

The present study was aimed to isolate genomic DNA of Salacia beddomei, Salacia 

chinensis, Salacia fruticosa, Salacia gambleana, Salacia macrosperma, Salacia malabarica 

and Salacia oblonga from Karnataka. Among seven species of Salacia, Salacia beddomei, 

Salacia fruticosa, Salacia gambleana, Salacia macrosperma and Salacia malabarica showed 

good purity of 1.8 whereas Salacia oblonga showed good purity of 1.8 whereas Salacia 

chinensis showed purity of 1.7. For RAPD analysis, ten random primers were used and out of 

which 4 primers were selected to develop a final RAPD fingerprint. They were found to 

produce 100 polymorphic bands and 93 monomorphic bands ranging from 100 - 3000 bp. 

Number of amplification per primer was ranging from 8.5 to 12.3 and the average number of 

amplification per primer was found to be 12.1. Similarly, average of polymorphism per primer 

was calculated as 6.28 and percentage of polymorphism is 52%. The cluster analysis was done 

using UPGMA on the basis of similarity matrix and the relationship among the genotypes was 

visualized by dendrogram generated by Biodiversity ProVersion 2 Software. 
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INTRODUCTION 

 Salacia is medicinally a valuable genus consists of more than 200 species belongs to the 

family Celastraceae, which was formerly called as Hippocrateaceae and among 200 species of 

Salacia, 21species are found to be present in India also 8 species are distributed in Kerala 

(Angiosperm Phylogeny Group, 2003) . It is distributed in various tropical regions such as India, 

Srilanka, Southern parts of China and South East Asian countries (Matsuda et al, 2005). 

 In Ayurveda, it is popularly called as “Saptrangi” (Singh et al, 2009) and also it also 

mainly reported in the treatment of Madhumeha (an ancient name for Diabetes) (Yoshikawa et 

al, 2002). It is found to consists of various secondary metabolites such as alkaloids, terpenoids, 
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flavonoids, steroids, phenols etc (Sulaiman et al, 2014) and it also possess anti-inflammatory, 

antimicrobial, antimutagenic and antioxidant properties and used to treat obesity, 

hyperlipidermia, fatty liver, hypertrophy and fibrosis as well as renal fibrosis (Li et al, 2004). 

 Isolation of genomic DNA varies from one plant to another and it also depends upon the 

type of material used. Initially, this process includes breakdown of cell wall and other cell wall 

constituents, so as to isolate the nuclear material with any degradation. Grinding process includes 

Liquid Nitrogen as it allows accessing DNA while harmful cellular enzymes to be inactivated 

and finally, the plant materials are resuspended in a CTAB buffer. 

Molecular markers such as DNA - based markers, RAPD markers, RFLP markers, ISSR 

markers and AFLP markers are widely used to detect the genetic fidelity, inter and intra-species 

variation among various species of plants. DNA - based markers are more efficient in screening 

mutations since they are not affected by environmental factors and also found to produce reliable 

and reproducible results. These molecular markers are used to deduce DNA polymorphisms 

produced by rearranging the oligonucleotide primer binding sites in the genome.  

 Some of the species of Salacia are red listed as endangered species were reported by 

(Ravikumar and Ved, 2000). Because of its medicinal importance, there is a need to conserve 

this genus through in vitro as well as in vivo methods. 

MATERIALS AND METHODS 

Collection of Study Materials 

 Salacia species such as Salacia beddomei Gamble, Salacia chinensis L., Salacia fruticosa 

Heyne ex Lawson, Salacia gambleana Whiting & Kaul, Salacia macrosperma Wight, Salacia 

malabarica Gamble, and Salacia oblonga Wall. Ex Wight & Arn var. kakkayamana P.S.Udayan 

& A.V.Raghu sp. nov. were collected from Agumbe and Kumta ranges of Karnataka. The 

collected plant materials were preserved in the Postgraduate and Research Department of 

Botany, Pachaiyappa’s College for identification, further reference. The specimens were washed 

and sealed in a zip lock covers and maintained at 20ºC in deep freezer for further DNA isolation 

and RAPD - PCR analysis.  
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Molecular Studies of Salacia Species 

Isolation of Genomic DNA (Doyle and Doyle, 1990) 

Plant material of 1.5g was weighed and frozen in liquid nitrogen. The frozen tissue was 

ground in a clean motor and pestle. To this extract 4.5ml (W/V) of preheated 4X CTAB buffer 

was added and incubated at 65°C for about 60mins.The buffer was mixed well by inversion for 

every 10mins and equal volume of ice cold chloroform: isoamyl alcohol (24:1) was added. After 

mixing thoroughly, the tubes were centrifuged at 10,000 rpm for 15mins. 

Using a wide bore tip the top aqueous phase was transferred to a new sterile microfuge 

tube. The volume was measured and 1/10th the volume of 3M Sodium acetate and 0.6 volume of 

cold isopropanol was added and mixed gently to precipitate the nucleic acids. The tubes were 

stored at -20ºC for about 1hr or leftover night (optional).The nucleic acid pellet was recovered by 

centrifuging at 10,000 rpm for 15mins.The pellet was washed with 70% ethanol twice and was 

air dried briefly at room temperature. The pellet was dissolved in TE buffer and stored under -

20ºC. 

Agarose Gel Electrophoresis 

Weigh 0.8g of agarose and dissolve in 100ml of 1X TAE buffer to get 1X Agarose gel. 

Boil till agarose dissolves completely until clear solution results. Meanwhile place the combs of 

electrophoresis set such that it is 2cm away from the cathode. Pour agarose solution in the central 

part of the tank when the temperature reaches approximately 60ºC. Do not generate air bubbles. 

Keep the gel undisturbed at room temperature for the agarose to solidify. Pour 1X TAE Buffer 

into gel tank till the buffer level stands above the gel surface. Gently lift the comb ensuring that 

the wells remain intact. 

Quantitative Determination of DNA by Spectrophotomeric Method 

The spectrophotometer and the UV lamp were switched on. The wavelength was set at 

260nm and 280nm.The instrument is set at zero absorbance with T.E buffer or sterile water as 

blank.5 or 7ul of the sample is taken in a quartz cuvette and made up to 3ml with TE buffer or 

sterile water. Absorbance of the solution with the sample was read. The concentration of DNA in 

the sample was calculated using the given formula: 

Concentration of dsDNA 

  A260 * 50µg * dilution factor 
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Purity of the DNA 

A260: A280 ratio = A260/ A280 

= 1.8: pure DNA 

= 1.7 - 1.9; fairly pure DNA (acceptable ratio for PCR) 

= less than 1.8; presence of proteins. 

= greater than 1.8; presence of organic solvent   

RNase Treatment 

DNA extracts were treated with RNase in order to remove Ribonucleic acids. RNase A 

cleaves single stranded RNA at phosphodiester linkage of pyrimidine. The end products of this 

reaction are pyrimidine - 3- phosphate and oligonucleotides with terminal 3´ phosphates. RNase 

A was added at a concentration of 10µg/ml. 

RNase A was added to the diluted DNA sample to the final concentration of 10µg/ml and 

incubated at 37°C for 1hr.Equal volume of Phenol: Chloroform: Isoamyl alcohol (25:24:1) was 

added and mixed well by inversion (equilibrated phenol was used).The aqueous phase was 

recovered by centrifuged at 10000 rpm at 4°C for   2-5mins. 

The aqueous layer was transferred to a new microfuge tube along with 1/10th volume of 

3M Sodium acetate and 2.5th volume of ice-cold 99% ethanol. The tubes were then incubated at -

20°C for about 1hr and centrifuged at 12000 rpm at 4°C for 10mins.The supernantant was 

discarded and the pellet was washed with 70% ethanol. Ethanol was then aspirated by air drying 

the sample and the pellet was redissolved in 50µl of 1X TE buffer and stored under -20°C. 

Polymerase Chain Reaction (PCR) 

100ng of DNA is used for molecular identification of respective sample.The PCR 

reaction is performed for 20µl.PCR reaction was performed for its gene.The PCR tubes were 

placed in thermo-cycler and the reaction was carried inside the thermo-cycler. 

Gel Electrophoresis of PCR Products 

          DNA quality was assessed on a 1.5% Agarose Gel (in Tris Acetate EDTA buffer) 

electrophoresis at 100 Volts. DNA was stained with Ethidium Bromide visualized on a UV 

transilluminator.  
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Primers Screening 

 Ten random primers were used to screen the genomic DNA samples. Various species of 

Salacia such as Salacia beddomei, Salacia chinensis, Salacia fruticosa, Salacia gambleana, 

Salacia macrosperma, Salacia malabarica, and Salacia oblongawere used for screening. 

Scoring of Selected Primers 

 RAPD is a dominant marker so we assumed that each band represents the phenotype at a 

single biallelic locus. Therefore, amplified fragments were scored for the presence as (1) and 

absence as (0) of homologous bands. 

Dendrogram Analysis 

 The cluster analysis was based on the similarity matrix using UPGMA and the 

relationship among the genotypes was visualised by dendrogram generated using Biodiversity 

ProVersion 2 Software. 

Similarity Matrix 

 Similarity Matrix for seven species of Salacia such as Salacia beddomei, Salacia 

chinensis, Salacia fruticosa, Salacia gambleana, Salacia macrosperma, Salacia malabarica, and 

Salacia oblonga collected from Agumbe and Kumta range of Karnataka was developed using 

Biodiversity ProVersion 2 Software. 

RESULTS 

Genomic DNA Isolation 

 Among seven species of Salacia, Salacia beddomei, Salacia fruticosa, Salacia 

gambleana, Salacia macrosperma and Salacia malabarica showed good purity of 1.8 whereas 

Salacia oblonga showed good purity of 1.8 whereas Salacia chinensis showed purity of 1.7 

(Table 1) 
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Table 1. Genomic DNA Isolation of various species of Salacia 

SPECIES A260 A280 PURITY 

A260 /A280 

CONCENTRATION 

(ng/µl) 

Salacia beddomei 0.091 0.052 1.8 4550 

Salacia chinensis 0.105 0.058 1.7 5650 

Salacia fruticosa 0.046 0.025 1.8 2300 

Salacia gambleana 0.042 0.024 1.8 2100 

Salacia macrosperma 0.067 0.038 1.8 3350 

Salacia malabarica 0.079 0.044 1.8 3950 

Salacia oblonga 0.093 0.051 1.8 4650 

 

  Molecular biology, genomics, transcriptomics and proteomics of medicinal plants are 

some of the important terms which are not well established as metabolite studies. Few protocols 

have been well established for the extraction of genomic DNA from plant samples, with the 

exception of the CTAB method by Doyle and Doyle (1990), DNA extraction method by Murray 

and Thompson (1980) and their modifications. The protocols have been used for a wide range of 

plants. The manual extraction process is time-consuming, taking 1-2 days to complete. 

Screening of Primers 

Ten random primers were used to screen the genomic DNA samples. Various species of 

Salacia such as Salacia beddomei, Salacia chinensis, Salacia fruticosa, Salacia gambleana, 

Salacia macrosperma, Salacia malabarica, and Salacia oblonga were used for screening.  

 Out of 10 primers, 4 primers with maximum number of amplification were selected. 

Selected primers are OPA 18, OPC 7, OPC 9 and OPN7 (Table 2). 
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Table 2. List of Selected Primers 
 

 

 

 

 

 

RAPD - PCR Amplification of Various Species of Salacia 

 Genomic DNA was isolated from various species of Salacia using modified Doyle and 

Doyle method (1990). Extracted DNA was qualified using 0.8% agarose gel and quantified using 

UV-Spectrophotometer.  

 Ten random primers were used for screening RAPD - PCR of seven species of Salacia 

and out of which 4 primers were selected to develop a final RAPD fingerprint. These 4 primers 

are found to produce total number of 193 distinct amplification bands ranging from 100 - 3000 

bp, which includes total number of 100 polymorphic bands and total number of 93 monomorphic 

bands. Number of amplification per primer was ranging from 8.5 to 12.3 and the average number 

of amplification per primer was found to be 12.1. Similarly, average of polymorphism per primer 

was calculated as 6.28 and percentage of polymorphism is 52% (Table 3, Fig 1). 

Table 3. Summary of RAPD Amplified Products From  
Various Species of Salacia 

 

 

 

S.NO PRIMERS SEQUENCE TOTAL NUMBER OF 
BANDS 

4 OPA18 5’-AGGTGACCGT-3’ 4 

10 OPC7 5’-GTCCCGACGA-3’ 5 

11 OPC9 5’-CTCACCGTCC-3’ 5 

12 OPN7 5’-CAGCCCAGAG-3’ 8 

 
S.NO 

 
DESCRIPTION 

 
RAPD 

1. Total number of bands scored 193 
2. Number of Monomorphic bands 93 
3. Number of Polymorphic bands 100 
4. Percentage of Polymorphism 52% 
5. Number of Primers used 4 
6. Average Polymorphism per 

primer 
6.28 

7. Average number of Amplification 
per primer 

12.1 

8. Size range of Amplified 
fragments 

100bp-3000bp 
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Molecular markers are used for identifying varieties at early stages of growth and 

characterize the genotype comprehensively since they are available in very high numbers and are 

distributed throughout the genome. Karp et al1998 have reported the complementary approach of 

molecular markers in genetic characterization. 

RFLP, AFLP, RAPD, SSR, SCAR are some of the molecular markers consists of various 

properties such as dominant and codominant markers, different coverage of the genome, 

advantages and disadvantages such as specificity, cost, ease of analytical interpretation of the 

resulting data. Moreover these markers are gives many informations on genetic variations among 

individuals, populations and cultivars and are used for all plants universally (Hasibe Cingilli 

Vural 2008).  

Dendrogram Analysis 

 The cluster analysis was based on the similarity matrix using UPGMA and the 

relationship among the genotypes was visualised by dendrogram generated using Biodiversity 

ProVersion 2 Software. 

International Journal of Scientific Research and Review

Volume 8, Issue 2, 2019

ISSN NO: 2279-543X

Page No: 37



 The genetic similarity ranged from 60% (40% variability) to 80% (20% variability). This 

was obtained by using random RAPD primers. Dendrogram was developed for seven species of 

Salacia such as Salacia beddomei, Salacia chinensis, Salacia fruticosa, Salacia gambleana, 

Salacia macrosperma, Salacia malabarica, and Salacia oblonga 

The analysed dendrogram revealed that seven genotypes were divided into two groups of 

one and six at 60% similarity. First genotype consists of a single species Salacia chinensis. The 

second group of genotype was divided into two clusters (Cluster A and Cluster B). Cluster A was 

again divided into two sub-clusters (Sub-cluster A1 and Sub-cluster B1). Sub-cluster A1 yields 

two species such as Salacia beddomei and Salacia gambleana whereas sub-cluster B1 consists of 

Salacia fruticosa and Salacia oblonga. Finally cluster B yields Salacia macrosperma and 

Salacia malabarica (Figure 2). 

 

Similarity Matrix 

 

Similarity Matrix for seven species of Salacia such as Salacia beddomei, Salacia 

chinensis, Salacia fruticosa, Salacia gambleana, Salacia macrosperma, Salacia malabarica and 

Salacia oblonga collected from Agumbe and Kumta range of Karnataka was developed using 

Biodiversity ProVersion 2 Software (Table 4). 
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Table 4. SIMILARITY MATRIX FOR VARIOUS SPECIES OF SALACIA 

 

CONCLUSIONS  

Some of the species of Salacia are red listed as endangered species and this genus plays a 

medicinally important role against various diseases. Because of its medicinal importance, there is 

the need to conserve this genus through in vitro as well as in vivo. Moreover, the present study is 

the very first report to evaluate maximum number of Salacia species at molecular level.  
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