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Abstract: Purification of quality DNA is one of the essential factors affecting the success of molecular genomic studies. No 
single existing nucleic acid extraction method is sufficient for quality yield of DNA from high polyphenol contaminated 

plant materials. Here, in this study we have synchronized CTAB based lysis method with magnet mediated DNA separation 
utilizing iron oxide nanoparticles. An inexpensive, rapid and simple protocol has been described for extracting high quality 
genomic DNA from citrus leaves. Purity of the extracted DNA was revealed by the ratios of absorbance at 260/280 nm to be 
close to 1.80. Isolated plant genomic DNA was directly analyzed for PCR amplification which indicate freedom from 
common contaminating compounds. Possibly, this description is reported for the first time for the isolation of DNA from 
mature citrus leaf employing unmodified iron oxide nanoparticle. 

 
Keywords: Plant, DNA isolation, Magnetic Nanoparticle, Iron oxide, PCR 

 

REFERENCES 

 

Anuradha, H.J., Vijayan, K., Nair, C.V. and 

Manjula, A. (2013). A novel and efficient protocol 

for the isolation of genomic DNA from mulberry 

(Morus L.). Emirates Journal of Food and 

Agriculture, 25(2): 124-131.  

Bandyopadhyay, A., Chatterjee, S. and Sarkar, K. 
(2011). Rapid isolation of genomic DNA from E. 

coli XL1 Blue strain approaching bare magnetic 

nanoparticles. Current Science, 101(2): 210-214. 

Baranwal, V.K., Majumder, S., Ahlawat, Y.S. and 

Singh, R.P. (2003). Sodium sulphite yields improved 

DNA of higher stability for PCR detection of Citrus 

yellow mosaic virus from citrus leaves. Journal of 

virological methods, 112(1-2): 153-156.  

Bhau, B.S., Gogoi, G., Baruah, D., Ahmed, R., 

Hazarika, G., Borah, B., Gogoi, B., Sarmah, D.K., 

Nath, S.C. and Wann, S.B. (2015). Development of 

an effective and efficient DNA isolation method for 

Cinnamomum species. Food chemistry, 188: 264-

270.  

Borah, B.K., Johnson, A.A., Gopal, D.S. and 
Dasgupta, I. (2008). A comparison of four DNA 

extraction methods for the detection of Citrus yellow 

mosaic badna virus from two species of citrus using 

PCR and dot-blot hybridization. Journal of 

virological methods, 151(2): 321-324.  

Chattopadhyay, D. and Sarkar, K. (2015). 

Effective Removal of Heavy Metals and Dyes from 

Drinking Water Utilizing Bio-compatible Magnetic 

Nanoparticle. In Management of Natural Resources 

in a Changing Environment: 115-124 Springer, 

Cham.  

Chiong, K.T., Damaj, M.B., Padilla, C.S., Avila, 

C.A., Pant, S.R., Mandadi, K.K., Ramos, N.R., 

Carvalho, D.V. and Mirkov, T.E. (2017). 

Reproducible genomic DNA preparation from 

diverse crop species for molecular genetic 

applications. Plant Methods, 13(1): 106.  

Collard, B.C. and Mackill, D.J. (2008). Marker-

assisted selection: an approach for precision plant 

breeding in the twenty-first century. Philosophical 

Transactions of the Royal Society B: Biological 

Sciences, 363(1491): 557-572. 

Couch, J.A. and Fritz, P.J. (1990). Isolation of 

DNA from plants high in polyphenolics. Plant 

Molecular Biology Reporter, 8(1): 8-12. 

Das, S.S., Das, S. and Ghosh, P. (2013). 
Optimization of DNA Isolation and RAPD-PCR 

Protocol of Acanthus volubilis wall, A rare 

Mangrove Plant from Indian Sundarban, for 

Conservation Concern. European Journal of 

Experimental Biology, 3(6): 33-38.  

Dehestani, A. and Tabar, S.K. (2007). A rapid 

efficient method for DNA isolation from plants with 

high levels of secondary metabolites. Asian Journal 

of Plant Sciences, 6(6): 977-981.  

Dellaporta, S.L., Wood, J. and Hicks. J.B. (1983). 

A plant DNA minipreparation: version II. Plant 

molecular biology reporter, 1(4): 19-21.  

Dey, T., Saha, S., Dhar, T.N., Adhikary, S. and 

Ghosh, P. (2010). Optimization and comparison of 

efficiency between two DNA isolation protocols in 

Cymbopogon species. General Applied Plant 

Physiology, 36: 232-238. 

Edwards, K., Johnstone, C. and Thompson, C. 
(1991). A simple and rapid method for the 

preparation of plant genomic DNA for PCR 

analysis. Nucleic acids research, 19(6): 1349.  

Einax, E. and Voigt, K. (2003). Oligonucleotide 

primers for the universal amplification of β-tubulin 
genes facilitate phylogenetic analyses in the regnum 

Fungi. Organisms Diversity & Evolution, 3(3): 185-

194. 

RESEARCH ARTICLE 

mailto:drkekasarkar@yahoo.com


150 DWIPTIRTHA CHATTOPADHYAY AND KEKA SARKAR  

Elphinstone, M.S., Hinten, G.N., Anderson, M.J. 

and Nock, C.J. (2003). An inexpensive and 

high‐throughput procedure to extract and purify total 

genomic DNA for population studies. Molecular 

Ecology Resources, 3(2): 317-320  

Fernández-Bodega, M.A., Mauriz, E., Gómez, A. 

and Martín, J.F. (2009). Proteolytic activity, 

mycotoxins and andrastin A in Penicillium roqueforti 

strains isolated from Cabrales, Valdeón and Bejes–

Tresviso local varieties of blue-veined 

cheeses. International journal of food 

microbiology, 136(1): 18-25. 

Fulton, T.M., Chunwongse, J. and Tanksley, S.D. 
(1995). Microprep protocol for extraction of DNA 

from tomato and other herbaceous plants. Plant 

Molecular Biology Reporter, 13(3): 207-209.  

FU, Z.Y., Song, J.C. and Jameson, P.E. (2017). A 
rapid and cost effective protocol for plant genomic 

DNA isolation using regenerated silica columns in 

combination with CTAB extraction. Journal of 

Integrative Agriculture, 16(8): 1682-1688.  

Hazarika, P. and Singh, H.R. (2018). Cost-

effective and rapid (3 h) method for combined 

extraction of DNA, RNA and protein from a single 

tea leaf sample for genomic and proteomic 

analysis. Journal of Plant Biochemistry and 

Biotechnology, 27(1): 100-107.  

Hunt, G.J. (1997). Insect DNA extraction protocol. 
In Fingerprinting methods based on arbitrarily 

primed PCR: 21-24. Springer, Berlin, Heidelberg.  

Ito, A., Shinkai, M., Honda, H. and Kobayashi, T. 
(2005). Medical application of functionalized 

magnetic nanoparticles. Journal of bioscience and 

bioengineering, 100(1):1-1. 

Ivanova, N.V., Fazekas, A.J. and Hebert, P.D. 
(2008). Semi-automated, membrane-based protocol 

for DNA isolation from plants. Plant Molecular 

Biology Reporter, 26(3): 186-198.  

Jiang, C., Xu, S., Zhang, S. and Jia, L. (2012). 

Chitosan functionalized magnetic particle-assisted 
detection of genetically modified soybeans based on 

polymerase chain reaction and capillary 

electrophoresis. Analytical biochemistry, 420(1): 20-

25.  

Jobes, D.V., Hurley, D.L. and Thien, L.B. (1995). 

Plant DNA isolation: a method to efficiently remove 

polyphenolics, polysaccharides, and RNA. Taxon, 

44(3): 379-386.  

Ki, J.S., Chang, K.B., Roh, H.J., Lee, B.Y., Yoon, 

J.Y. and Jang, G.Y. (2007). Direct DNA isolation 

from solid biological sources without pretreatments 
with proteinase-K and/or homogenization through 

automated DNA extraction. Journal of bioscience 

and bioengineering, 103(3): 242-246.  

Kiselev, K.V., Dubrovina, A.S. and Tyunin, A.P. 
(2015). The methylation status of plant genomic 

DNA influences PCR efficiency. Journal of plant 

physiology, 175: 59-67.  

Lemke, L., Rex, M., Zyprian, E. and Töpfer, R. 
(2011). A simple, inexpensive and environmentally 

friendly method for high throughput DNA extraction 

from grapevine (Vitis spp.). Vitis, 50(1): 7-10.  

Lin, R.C., Ding, Z.S., Li, L.B. and Kuang, T.Y. 
(2001). A rapid and efficient DNA minipreparation 

suitable for screening transgenic plants. Plant 

molecular biology reporter, 19(4): 379.  

Louws, F.J., Rademaker, J.L.W. and De Bruijn, 

F.J. (1999). The three Ds of PCR-based genomic 

analysis of phytobacteria: diversity, detection, and 

disease diagnosis. Annual review of 

phytopathology, 37(1): 81-125.  

Mace, E.S., Buhariwalla, K.K., Buhariwalla, H.K. 

and Crouch, J.H. (2003). A high-throughput DNA 

extraction protocol for tropical molecular breeding 

programs. Plant Molecular Biology Reporter, 21(4): 

459-460.  

Murray, M.G. and Thompson, W.F. (1980). Rapid 

isolation of high molecular weight plant 
DNA. Nucleic acids research, 8(19): 4321-4326.  

Nunes, C.F., Ferreira, J.L., Fernandes, M.C.N., 

Breves, S.D.S., Generoso, A.L., Soares, B.D.F., 

Dias, M.S.C., Pasqual, M., Borem, A. and 

Cançado, G.M.D.A. (2011). An improved method 

for genomic DNA extraction from strawberry 

leaves. Ciência Rural, 41(8): 1383-1389.  

Paul, T., Basu, S. and Sarkar, K. (2014). SPION-

mediated soil DNA extraction and comparative 

analysis with conventional and commercial kit-based 

protocol. 3 Biotech, 4(6): 669-677.  
Porebski, S., Bailey, L.G. and Baum, B.R. (1997). 

Modification of a CTAB DNA extraction protocol 

for plants containing high polysaccharide and 

polyphenol components. Plant molecular biology 

reporter, 15(1): 8-15.  

Rohland, N., Siedel, H. and Hofreiter, M. (2010). 

A rapid column‐based ancient DNA extraction 

method for increased sample throughput. Molecular 

ecology resources, 10(4): 677-683.  

Scotti, N., Cardi, T. and Marechaldrouard, L. 
(2001). Mitochondrial DNA and RNA isolation from 
small amounts of potato tissue. Plant molecular 

biology reporter, 19(1): 67.  

Shi, R., Wang, Y., Hu, Y., Chen, L. and Wan, 

Q.H. 2009. Preparation of magnetite-loaded silica 

microspheres for solid-phase extraction of genomic 

DNA from soy-based foodstuffs. Journal of 

Chromatography A, 1216 (36): 6382-6386.  

Sun, N., Deng, C., Ge, G. and Xia, Q. (2015). 

Application of carboxyphenylboronic acid-

functionalized magnetic nanoparticles for extracting 

nucleic acid from seeds. Biotechnology letters, 37(1): 
211-218.  

Tel-Zur, N., Abbo, S., Myslabodski, D. and 

Mizrahi, Y. (1999). Modified CTAB procedure for 

DNA isolation from epiphytic cacti of the genera 

Hylocereus and Selenicereus (Cactaceae). Plant 

Molecular Biology Reporter, 17(3): 249-254.  

Trojánek, Z., Kovařík, A., Španová, A., 

Marošiová, K., Horák, D. and Rittich, B. (2018). 

Application of magnetic polymethacrylate‐based 



JOURNAL OF PLANT DEVELOPMENT SCIENCES VOL. 10 (3) 151 

microspheres for the isolation of DNA from raw 

vegetables and processed foods of plant 

origin. Journal of Food Processing and 

Preservation, 42(1)1-8.  

Varma, A., Padh, H. and Shrivastava. N. (2007). 

Plant genomic DNA isolation: an art or a science. 
Biotechnology Journal, 2(3): 386-392.  

Veldboom, L.R. and Lee, M. (1994). Molecular-

marker-facilitated studies of morphological traits in 

maize. II: Determination of QTLs for grain yield and 

yield components. Theoretical and Applied 

Genetics, 89(4): 451-458.  

Wang, T.Y., Wang, L., Zhang, J.H. and Dong, 

W.H. (2011). A simplified universal genomic DNA 

extraction protocol suitable for PCR. Genetics and 

Molecular Research, 10(1): 519-525.  

Wang, X.M. (2010). Optimization of DNA isolation, 

ISSR-PCR system and primers screening of genuine 
species of rhubarb, an important herbal medicine in 

China. Journal of Medicinal Plants Research, 4(10): 

904-908.  

Zhang, L., Wang, B., Pan, L. and Peng, J. (2013). 

Recycling isolation of plant DNA, a novel 

method. Journal of genetics and genomics, 40(1): 45-

54.

 


