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ABSTRACT 
Eggplant is the main crop of the tropical and sub-tropical regions of Asia. In southern Asia, it is commonly known as brinjal. 
Although, it is called an eggplant due to the fruit shape of certain genotypes, which are white, green, and violet in color 
and bear a resemblance to eggs in shape. The maintenance of the genetic purity of the Eggplant         is a matter of major 
problem for breeders. The advances in molecular markers allow precise and rapid variety identification. The study was 
attempted with the objective to check the purity of commonly used farmer's seed stock. The genetic constitution of a 
variation is its optimum identity, achieving and maintaining genetic purity in crops is essential both from a cultivating as 
well as breeding point of view. The present investigation was carried out to identify polymorphic primers where it can 
distinguish the different parental lines. In this study, 7 ISSR primers were used, out of 7 ISSR primers, only 1 ISSR primer 
(UBC 815) was scoreable and show a polymorphic band on the agarose gel. UBC 815 was used for the identification of the 
Eggplant parental lines AB101, AB102, and AB103 line and show 900 base pair (bp), 500bp, and 1200 bp polymorphic 
bands respectively. These highly explanatory primers easily characterize the parent genotype. Genetic diversity helps the 
plant breeds select lines that improve food security. 
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INTRODUCTION 
Eggplant (Solanum melongena L.), one of the important vegetable crops, belongs to the family Solanaceae 
and is referred to by various names in different parts of the country as Baingan in Hindi, Badanekai in 
Kannada, Vangi in Marathi, Katharikai in Tamil, Vankai in Telegu, etc. Internationally, it is known as 
Eggplant in (England) or Aubergine in (France). Further, in several other countries, it is referred to as 
Berenjena in (Spain) and Alberenjina in (Arab Countries). India is considered the initial center of 
origin/diversity of eggplant (9).  Confirmation for this fact was made by (4) on the bases of isozyme and 
morphological variation noticed in large germplasm collections from India. Eggplant is a major vegetable 
crop in India and is grown all over the year. However, it is widely cultivated in both temperate and 
tropical regions of the globe mainly for its immature fruits as vegetables (10), but in the temperate 
regions it is cultivated mainly during warm India is the major producer of Eggplant in the world followed 
by China, Turkey, Japan, Egypt, Italy, Indonesia, Iraq. Syria, Spain, and the Philippines. Eggplant ranks fair 
in nutritive value (carbohydrates, proteins, and fiber). It is also known for the presence of alkaloid 
solanine in roots and leaves. Some medicinal utilization of brinjal tissues and extract involves the 
treatment of diabetes, asthma, cholera, and bronchitis, and its fruits and leaves are reported to lower 
blood cholesterol levels (13). It substantially increases dietary intake of vitamins including thiamine, 
niacin, pantothenic acid, and folacin as well as vital minerals like calcium (Ca), iron (Fe), potash (K), zinc 
(Zn), copper (Cu), and manganese (Mn). The pickle-making and dehydration sectors, also contain 
excellent raw materials (1).  
 
MATERIAL AND METHODS 
The experimental material comprised of four germplasm of Solanum melongena: AB101(Jhumki), 
AB102(Pahuja), and AB103(Chandrika) were collected from Adithya Biotech Lab & Research Pvt. Ltd., 
Raipur. Chhattisgarh). Parent seeds were sown in coco peat trays under the greenhouse to create climates 
that speed up seed germination. 
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Figure 1: Eggplant’s different parental lines plant samples in the nursery of Adithya Biotech Lab 

&Research Pvt. Ltd. 
Table 1 : List of Eggplant genotypes used for the present investigations. 

S.NO. GERMPLASM LOCAL NAME 
1. AB 101 JHUMKI 
2. AB 102 PAHUJA 
3. AB 103 CHANDRIKA 

 
DNA isolation 
The DNA from young and fresh leaves of Eggplant parental lines was successfully extracted through the 
CTAB extraction method (8).1% TAE agarose gel was efficiently used for the purity and quantification of 
the extracted DNA. 
PCR amplification & ISSR Analysis 
ISSR primers synthesized from Eurofins Genomics India Pvt Ltd (Bangalore) were used. PCR amplification 
was carried out in a total volume of 20µl reaction mixture consisting of Standard 10x PCR buffer (2µl), 
25mM MgCl2 (1.5µl), 5mM dNTPs (1µl), primer (2µl), 10mg BSA (1µl), Taq polymerase (0.2µl), M.Q. 
(11.3µl), DNA (1µl); with an initial denaturation step lasting 4 min at 94ºC, 35 cycles of amplification (each 
cycle consisting of 3 steps: denaturation at 94ºC for 20sec, annealing at 60ºC for 30sec and elongation for 
1.30 min at 72ºC) followed by a final extension at 72ºC for 5 minutes. DNA fragments were amplified using 
horizontal agarose gel electrophoresis (2% w/v) in 10x TBE buffer and visualization by staining with 
ethidium bromide. 
 

Table No.2 : ISSR (Inter Simple Sequence Repeat) primers name, its sequences & temperature 
Primer name Sequence(5’ -3’) Tm(ºC)

UBC 807 AGAGAGAGAGAGAGAGT 50.4ºC 
UBC 811 GAGAGAGAGAGAGAGAC 53.0 ºC 
UBC 815 CTCTCTCTCTCTCTCTG 47.0 ºC 
UBC 820 GTGTGTGTGTGTGTGTGTC 47.0 ºC 
UBC 822 ТСТСТСТСТСТСТСТСА 45.0 ºC 
UBC 824 TCTCTCTCTCTCTCTCG 47.0 ºC 
UBC 827 ACACACACACACACACG 47.0 ºC 

 
RESULT 
For genetic diversity and polymorphism, 3 Eggplant parental lines (A101, AB102, AB103) were analyzed 
using different ISSR markers. Out of 7 ISSR primers, only 1 ISSR primer (UBC 815) was scoreable and 
show a polymorphic band on the agarose gel. 
UBC 815 was scored for the identification of Eggplant parental lines(AB101, AB102, AB103) which 
showed the different polymorphic bands. 
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Figure: 2 Isolated genomic DNA of different Eggplant parental lines plant 

 

 
Figure: 3 PCR amplification product of UBC 815. 

(Lane L- Ladder of 100 to 1500 bp) 
 

Lane1-2(AB101) has a specific polymorphic band of size 900 bp which was absent in other lanes, Lane (3-
4) (AB102)has a specific polymorphic band of size 500 bp which was absent in other lanes., Lane(5) 
(AB103)has a specific polymorphic band of size 1200 bp which was absent in other lanes. 
 

Table:3 Band size of studied genotype 
Genotype Primer code Band size Sequence(5’-3’) 

AB101 UBC815 900 bp CTCTCTCTCTCTCTCTG 
AB102 UBC815 500 bp CTCTCTCTCTCTCTCTG 
AB103 UBC815 1200 bp CTCTCTCTCTCTCTCTG 

 
DISCUSSION 
Diversity analysis of germplasm collections of several crop species has revealed considerable variability 
for a wide range of traits (15). The wide range of diversity in phenotypic traits has proved a useful tool in 
the classification of plants and the information obtained could be of high interest to plant breeders in the 
development of plant species with desirable agronomic and nutritional qualities (11). Genetic diversity 
assessment of the improved and indigenous eggplant genotypes is an essential component in germplasm 
characterization and conservation to identify potential parents. Microsatellites are among the most 
widely used DNA marker for many purposes such as diversity, genome mapping, and varietal 
identification (2). 
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Assessment of Genetic diversity helps plant breeders to utilize genetically diverse parents in a breeding 
program to improve the productivity of varieties of agriculture and horticulture crops, (12). Classical 
breeding affects genetic diversity by selecting a combination of outcomes from diverse allele frequencies 
and leads to favorable effects and loss of diversity (14). 
The ISSR molecular marker is employed in the current study to determine the genetic diversity of the 
three different parental lines of eggplant. For the identification of true line breeds in the past, 
morphological features were studied using tests like the GOT test and biochemical tests. This technique 
was complicated and demands more accuracy, labor, time, and money as well, and the molecular method 
brings in accuracy, and less time consumption. The introduction of the molecular marker has been tested 
in various fruits, flowers, tomatoes, potatoes, and Eggplant. The ISSR marker UBC 815 was employed to 
amplify the DNA of the eggplant in order to acquire the desired results for the identification of Eggplant 
parental lines (AB101, AB102, AB103) which showed the different polymorphic bands 
(900bp,500bp,1200bp) respectively found scorable for the purity assessment of Eggplant. The molecular 
markers can be a reliable source and can be used to check the hybrid and parental genetic purity for the 
particular Eggplant line, which will be a boon for the breeder’s rights. This technique reduces the cost and 
the time associated with the selection of suitable plants for hybrid production and can be effectively 
adapted by the breeders. 

 
CONCLUSION 
The results of the current analysis led us to draw the conclusion that the Eggplant sample's genetic purity 
had been verified and was found to be pure. There is genetic purity among the Eggplant accessions 
examined using   ISSR markers, and this knowledge is crucial for selecting the right parental line for 
breeding operations. Additionally, the time- and labor-intensive conventional technique of the seed purity 
test has been eliminated, which makes these seed purity test methods more advantageous. The farmers 
and breeders will use the seed which is launched in the market by the industrialist. 

 
ACKNOWLEDGMENTS 
We would like to thank Aditya Biotech Lab and Research Pvt. Ltd., Raipur, Chhattisgarh for supporting 
this research. We would also like to thank our colleagues from the Department of Biotechnology, Kalinga 
University, Raipur (C.G.) who gave insight and knowledge that considerably aided the research. 
 
ETHICS APPROVAL 
The present research study does not involve any human participants, their data, or biological material. 

 
CONSENT TO PARTICIPATE 
Not applicable. 
 
CONSENT OF INTEREST 
The authors declare no competing interests. 

 
REFERENCES 
1. Bajwa, U.,  Sandhu, K.S. (2014). Effect of handling and processing on pesticide residues in food- a review. 

Journal of Food Science and Technology 51, 201–220 https://doi.org/10.1007/s13197-011-0499-5  
2. Baysal, Ö., Siragusa, M., Gümrükcü, E. et al.   (2010).   Molecular   Characterization of   Fusarium oxysporum f. 

melongenae by ISSR and RAPD Markers on Eggplant. Biochemical Genetics 48, 524–537 
https://doi.org/10.1007/s10528-010-9336-1 

3. Breseghello, F., & Coelho, A. S. G. (2013). Traditional and modern plant breeding methods with examples in rice 
(Oryza sativa L.). Journal of agricultural and food chemistry, 61(35), 8277-8286. 

4. Chen, Jf., Staub, J.E., Tashiro, Y. et al. (1997). Successful interspecific hybridization between Cucumis sativus L. 
and C. hystrix Chakr.. Euphytica 96, 413–419 https://doi.org/10.1023/A:1003017702385 

5. Ghosh, S. K. (2010). Root-Knot Nematode (Meloidogyne Incognita) On Eggplant/Brinjal     (Solanum Melongena 
(Linn.) And Related Vegetables And Sustainable Management. In book: “Cutting –Edge Perspectives in 
Agricultural and Allied Sciences (Vol. I)” (pp.337-370); Edition: 1 Chapter: 16; Publisher: Scholars’ Press, 
Republic of Maldova. 

6. Liu, J., Yang, Y., Zhou, X. et al. (2018).Genetic diversity and population structure of worldwide eggplant (Solanum 
melongena L.) germplasm using SSR markers. Genetic Resources and Crop Evolution 65, 1663–1670. 
https://doi.org/10.1007/s10722-018-0643-4 

7. Maduakor, H. O., & Lal, R. (1989). Root system top growth and yield of cassava (Manihot esculenta Crantz) as 
affected by plant population in an arid soil. Journal of root crops,, 15, 115-122. 

Paul and Das 

https://doi.org/10.1007/s13197-011-0499-5
https://doi.org/10.1007/s10528-010-9336-1
https://doi.org/10.1023/A:1003017702385
https://doi.org/10.1007/s10722-018-0643-4


BEPLS Vol 12 [7] June 2023                  42 | P a g e                ©2023 Author 

8. Munyaneza, J. E., Sengoda, V. G., Aguilar, E., Bextine, B. R., & McCue, K. F. (2013). First report of ‘Candidatus 
Liberibacter solanacearum’infecting eggplant in Honduras. Plant disease, 97(12), 1654- 
1654.https://doi.org/10.1094/PDIS-06-13-0641-PDN 

9. Rathod, R. K., Jivani, L. L., Jadeja, S. R., & Polara, A. M. (2018). Development of brinjal variety Gujarat Junagadh Long 
Brinjal-4 in Gujarat state. International Journal of Farm Sciences, 8(3), 22-24. http://dx.doi.org/10.5958/2250- 
0499.2018.00074.5 

10. Rubatzky, V. E., & Yamaguchi, M. (1997). Tomatoes, peppers, eggplants, and other solanaceous vegetables. In 
World Vegetables (pp. 532-576). Springer, Boston, MA.DOI: 10.1007/978-1-4615-6015-9_23 

11. Reynolds, M., Chapman, S., Crespo-Herrera, L., Molero, G., Mondal, S., Pequeno, D. N., ... & Sukumaran, S. (2020). 
Breeder-friendly phenotyping. Plant Science, 295, 110396. ISSN 0168- 9452,https://doi.org/10.1016/j. 
plantsci.2019.110396. 

12. Salgotra, R. K., & Chauhan, B. S. (2023). Genetic Diversity, Conservation, and Utilization of Plant Genetic 
Resources. Genes, 14(1), 174. https://doi.org/10.3390/genes14010174. 

13. Seervi, K. S., Choyal, P., Dewangan, R., Ramesh, N. D., & Yadav, S. L. (2018). Effect of organic & inorganic seed 
treatments on yield & yield attributing characters in Brinjal (Solanum melongena L.). Journal of Pharmacognosy 
and Phytochemistry, 7(4), 1399-1401. 

14. Singh, J., & van der Knaap, E. (2022). Unintended consequences of plant domestication. Plant and Cell Physiology, 
63(11), 1573-1583.https://doi.org/10.1093/pcp/pcac083 

15. Yang, R. C., Jana, S., & Clarke, J. M. (1991). Phenotypic diversity and associations of some potentially 
drought‐responsive characters in durum wheat. Crop Science  , 31(6), 1484-1491. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
      
CITATION OF THIS ARTICLE 
Priya Paul and Pulak Das. Molecular Characterization of Eggplant (Solanum melongena L.) Parental lines by using ISSR 
marker.  Bull. Env. Pharmacol. Life Sci., Vol 12[6] June 2023: 38-42. 

Paul and Das 

https://doi.org/10.1094/PDIS-06-13-0641-PDN
http://dx.doi.org/10.5958/2250-
https://doi.org/10.1016/j.
https://doi.org/10.3390/genes14010174.
https://doi.org/10.1093/pcp/pcac083

