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DNA EXTRACTION PROTOCOLS 

 

INTRODUCTION 

In order to find more efficient and accurate way of extraction there are number of protocols exist 

to isolate the DNA of high quality and quantity. The basic theme behind the DNA extraction 

protocols is same. DNA must be separated from cellular substances without any damage. Once 

the DNA purified and extracted it can be stored or use for different purposes. A simple, 

economic, swift and consistent way for DNA extraction is required. There are number of 

protocols developed in order to extract DNA from plant cells because of chemical heterogeneity 

some species even close relatives not responding well to the same protocol [Weishing et al., 

1995]. 

 DNA extraction from plant tissues mostly rely on the material used in this process. Usually that 

method is preferred for mechanical lysis of cell wall and membranes to access the nucleus, which 

do not degrade the nuclear material. In order to prevent from degradation liquid nitrogen is used 

in grinding to break cell wall and go inside. Another advantage of liquid nitrogen is that it 



deactivates the harmful cellular chemicals and enzymes. After grinding the resultant material is 

dipped into a suitable buffer like CTAB (Hexadecyl trimethyl ammonium bromide). After which 

DNA purified by removing soluble substances through chloroform addition and centrifugation 

while insoluble part is detached by centrifugation. Then the salts are removed by washing and 

DNA precipitated in aqueous media. Now DNA is purified and can be stored in sterile distilled 

water or TE buffer. At the end the quality of purified DNA is tested by stained with ethidium 

bromide and run on agarose gel and it can be seen under UV light.  

Secondary metabolites are the part of most medicinal plants that interferes with DNA extraction. 

Another problem observed in the protocol is the availability of liquid nitrogen in grinding step 

[Ouenzar et al., 1998], so prolonged route involved. The protocol can be used to extract DNA 

from mature tissues of plants like fennel which has high essential oils and polyphenolic material 

[Oktay et al., 2003; Parejo et al., 2004; Krizman et al., 2006]. 

 



PLANT MATERIAL 

The selection of better plant material is a milestone of DNA extraction. In all over the plant the 

genome is same but for ease, new, small and fresh leaves are selected.  Fresh leaves are collected 

from the homogeny environment for studying DNA isolation. The young, freshly growing green 

leaves are preferred because they are under mitosis process so have low cell contents and more 

genetic material. Another major advantage of selecting young fresh leaves is that it is easy to 

handle at all the stages of extraction. Moreover young tissues have low amount of polyphenols, 

polysaccharides and other secondary metabolites that interfere with DNA extraction process and 

retard DNA digestion and PCR [Zhang and Mc Stewart, 2000], due to temporary interactions 

with DNA [Dabo et al., 1993].  

It is noticed that DNA isolated from older leaves are unstable for long time storages [Lodhi et al., 

1994]. However when there is availability of only old tissues, then follow some specific 

protocols for extraction. CTAB (Hexadecyl trimethyl ammonium bromide) is mostly used as 

buffer in DNA isolation protocols and many changes occur in CTAB protocol [Doyle and Doyle, 

1987]. In order to eliminate polyphenolics from advance extraction steps, modifications occur on 

the use of polyvinyl pyrrolidone (PVP) or activated charcoal [Maliyakal, 1992; Bi et al., 1996; 

Porebski and Bailey, 1997; Peterson and Boehm, 1997; Kim et al., 1997; Martellossi et al., 

2005]. The polysaccharides are removed through precipitation by high salt concentration [Fang 

et al, 1992], or pectinase also used for this purpose [Rogstad et al., 2001]. 

 

DNA EXTRACTION USING CTAB METHOD 

Reagents and solutions 

4x CTAB (500 ml) for precipitation  

CTAB        20 g.  

1 Mole Tris-Cl at pH 8.0    20 ml. 

 0.5 Mole EDTA at pH 8.0    8 ml.  



dH2O       volume up to 500 ml   

 

3x CTAB (500 ml) for extraction buffer  

CTAB        15 g.  

1 Mole Tris-Cl at pH 8.0    75 ml.  

0.5 Mole EDTA at pH 8.0    30 ml.  

5 Mole NaCl       210 ml.  

dH2O        volume up to 500 ml   

2x CTAB Buffer  

2% CTAB  

1.4 Mole NaCl  

1% PVP  

0.1% Sodium meta bisulfite 

 20 mMole EDTA  

100 mMole Tris at pH 8.0   

10% CTAB (200 ml)  

CTAB        20 g.  

5 Mole NaCl      28 ml.  

dH2O       complete volume to 200 ml   

High salt TE (1000 ml)  

1 Mole Tris at pH 8.0    10 ml. 



 0.5 Mole EDTA at pH 8.0    2 ml. 

 5 Mole NaCl     200 ml.  

dH2O       complete volume to 1000 ml   

1.5x CTAB can be prepared by diluting 3x CTAB, while 1x CTAB can be prepared by diluting 

4x CTAB. 

PROTOCOL 

First of all take 1g fresh leaf tissues in 1.5 ml tube. Then in grinder mix the tissues with liquid 

nitrogen in tissue grinder. Then heat 1.5x CTAB and add 500 μl in it and shake well. Frequently 

shake it during incubation for 1 hour at 65
0
C. Then add 500 μl of chloroform isoamylacol in 24:1 

ratio and stir for 20 minutes. Now put it into centrifuge machine and spin for 10 minutes at 

10,000 rpm. Then shift the upper phase into a new 1.5 ml tube and add 50 μl of 10 % CTAB. 

Now add chloroform isoamylacol of 1 volume and shake for 20 minutes. Again put it into 

centrifuge and run for 15 minutes at 10,000 rpm. Now transfer the upper part into a new 1.5 ml 

tube and add 1 volume of CTAB buffer and mix well. At this stage it the DNA appears like 

thread, pull it out into a new 1.5 ml tube. In other case if DNA does not appear incubate further 

for 30 minutes at 65
0 

C. As the DNA precipitates incubate it at 65
0
 C for less than an hour. Now 

centrifuge it at 12,000 rpm for 3 minutes and then remove supernatant. 

Then add 300 μl of salt TE and incubate at 65
0
C till the pellet dissolves. Now add 2 volumes of 

95 % ETOH and stir gently. Then centrifuge it at 14,000 rpm for a minute. In next step wash 

DNA for two times with 70% ETOH and centrifuge for 1 minute at 14,000 rpm. Now remove the 

debris and spin again at 14,000 for a minute and pipette put extra ethanol. In the very last step 

dry the DNA and ethanol and add TE buffer and dissolve DNA into it and store at 20
0
C. The 

concentration of TE used greatly depends upon the amount of DNA.  

PHENOL/CHLOROFORM EXTRACTION OF DNA 

Reagents and solutions   

3x CTAB (500 ml) for extraction buffer  



CTAB        15 g.  

1 Mole Tris-Cl at pH 8.0    75 ml.  

0.5 Mole EDTA at pH 8.0    30 ml.  

5 Mole NaCl      210 ml.  

dH2O       volume up to 500 ml  

TE buffer  

 10 mMole Tris-HCl at pH 7.6-8.0 (25
O
C) 

 0.1mMole EDTA  

  

Phenol: Chloroform (1:1)  

Take 20g of phenol in a glass beaker and add 20 ml chloroform in it by using cling film. Then 

mix it for few hours till the whole phenol dissolved. Lastly store it at 4
0
C. 

 

PROTOCOL 

First of all take 1g fresh tissues and out them in 1.5 ml tube. Then grind it under liquid nitrogen 

by using pestle and motar. Now add 500 μl of 1.5x CTAB buffer in it and shake well. Then add 

an equal volume of TE saturated phenol chloroform to DNA sample. Then transfer it in 1.5 ml 

micro centrifuge tube and spin for 15 to 30 seconds. The phases are separated on centrifugation 

at room temperature for 5 minutes. Now separate the upper liquid layer into another tube by 

avoiding from protein interference of second phase. Now add an equal volume of chloroform to 

the aqueous phase to remove phenol completely and spin it for 3 minutes at room temperature. 

Then remove the upper layer in a new tube. Now add 2.5 to 3 volumes of 95% ethanol/ 0.12 

mole sodium acetate to precipitate DNA and mix it and incubate for 10 minutes in an ice water 

bath. Another option is to put the sample at -20
0
C for overnight. 



Now spin the sample in micro centrifuge for 15 minutes at 12,000 rpm at 4
0
C and remove 

contaminants and remaining portion is poured on paper towel. Then add 80% ethanol and 

incubate sample at room temperature for 5 to 10 minutes and again centrifuge for 5 minutes. 

Now dry the DNA pellet for about 5 to 10 minutes in a dryer. Lastly store the dried DNA in 

dissolved for in TE buffer. 

QUALITY CONFIRMATION 

There are two ways to quantify the DNA. The first on is the use of PCR and the second is gel 

method which included ethidium bromide fluorescence [Sambrook et al, 1993]. 

 

 

 

By using PCR 

It is used for DNA quality confirmation. In this way it is checked that DNA can be used to 

amplify the genomic DNA, by PCR product. It makes several copies of DNA and the quality is 

analyzed by observing PCR products.  

By using agarose gel 

First of all prepare 1% agarose solution by melting 1g agarose in 100 ml of 0.5x TBE buffer for 

2 minutes. Then allow it to become cool for 2 minutes and add 2.5 μl ethidium bromide and 

shake well. Now allow the gel to set for 20 minutes on a smooth surface at room temperature. In 

next step load 10 μl of 1kb ladder, 5 μl samples, 5 μl of water, and 2 μl 6 x loading buffer into 

separate wells of machine. Now run the gel at 100 volt for 30 minutes. Then expose the gel to 

UV light and demonstrate DNA is now visible. Lastly confirm the DNA quality by observing 

bands appeared. 

Conclusion 

The successful extraction of high quality DNA needs southern blot analysis, DNA amplifications 

AFLP and DNA cloning. A DNA extraction protocol should ensure the best quality and quantity 



in less time period. More over the DNA isolation process should apply on wide range of plant 

species and designed in such a way that it can be practiced in low facility laboratories. Now a 

day’s so many procedures of DNA extraction evolved without altering quality and quantity. The 

procedure for DNA isolation from date palms developed [Ouenzar et al, 1998]. Sucrose has been 

used in extraction procedure of plant cells [Kaufman et al, 1999; Buldewo and Jaufeerally-

Fakim, 2002; Willmitzer and Wagner, 1981] and from fungus nuclei [Giordano et al, 1999]. The 

sucrose is used to stabilize the proteins in in vivo conditions [Lee and Timasheff, 1981]. It is also 

found that sucrose increase the thermo stability of BSA [Baier et al, 2001]. The 30 minutes 

incubation at 65
0
C required for optimum results.  

Polysaccharide adulteration in DNA extraction retards the enzymatic actions like restriction 

endonuclease cleavage [Raina and Chandlee, 1996; Abdulova et al, 2002], and Taq DNA 

polymerase amplifications [Pandey et al, 1996]. DNA extraction by using phenol chloroform 

treatment or without it has no significance differences for PCR. By using the protocols given, a 

high quality DNA with greater quantity can be obtained in short period of time. 

 

 

References 

Abdulova, G., E.D. Ananiev, P. Grozdanov, 2002. Isolation and purification of nuclear DNA 

from excised cotyledons of Cucurbita pepo L. (zucchini). Bulg. J. Plant Physiol., 28, (3-4), 3-11. 

Baier S. K., D. J. Mc Clements, 2001. The effect of glycerol, trehlose, sucrose and sorbitol on the 

thermostability of Bovine serum albumin. Food Colloids and Biopolymer Lab., University of 

Massachusetts, 430, Chenoweth Lab.Amherst, MA 01003. 

Bi I.V., Harvengt L., Chandelier A., Mergeai G., du Jardin P. 1996. Improved RAPD 

amplification of recalcitrant plant DNA by the use of activated charcoal during DNA extraction. 

Plant Breeding 115: 205-206. 

Buldewo S., Y. F. Jaufeerally-Fakim, 2002. Isolation of Clean and PCR-Amplifiable DNA from 

Anthurium andreanum. Plant. Mol. Biol. Reptr., 20, 71a–71g. 



Dabo S.M., Mitchell E.D., Melcher U. 1993. A method for the isolation of nuclear DNA from 

cotton (Gossypium) leaves. Analytical Biochemistry 210: 34-38. 

Doyle J.J., Doyle J.L. 1987. A rapid DNA isolation procedure for small quantities of fresh leaf 

tissue. Phytochemical Bullettin 19: 11-15. 

Fang G., Hammar S., Grumet R. 1992. A quick and inexpensive method for removing 

polysaccharides from plant genomic DNA. BioTechniques 13: 52-54. 

Giordano W., J. Avalos, R. Fernandez-Martin, E. Cerda-Olmedo, E. Carlos, C. E. Domenech, 

1999. Lovastatin inhibits the production of gibberellins but not sterol or carotenoid biosynthesis 

in Gibberella fujikuroi. J. Microbiol., 145, 2997-3002. 

Kaufman B., S. Richards, D. A. Dierig, 1999. DNA isolation method for high polysaccharide 

Lesquerella Species. Ind. Crop. Prod., 9, 111–114. 

Khanuja S. P. S., A.K. Shasany, M.P. Darokar, S. Kumar, 1999. Rapid isolation of DNA from 

dry and fresh samples of plants producing large amounts of secondary metabolites and essential 

oils. Plant. Mol. Biol. Reptr., 17, 1–7, 1999. 

Kim C.S., Lee C.H., Shin J.S., Chung Y.S., Hyung N.I. 1997. A simple and rapid method for 

isolation of high quality genomic DNA from fruit trees and conifers using PVP. Nucleic Acids 

Research 25: 1085-1086. 

Krizman M., Baricevic D., Prosek M. 2006. Fast quantitative determination of volatile 

constituents in fennel by headspace-gas chromatography. Analytica Chimica Acta  557: 267-271. 

Lee T. C., S.N. Timasheff, 1981. The stabilization of proteins by sucrose. J. Biol. Chem., 256, 

7193-7201. 

Lodhi M.A., Ye G.-N., Weeden N.F., Reisch B.I. 1994. A simple and efficient method for DNA 

extractions from grapevine cultivars and Vitis species. Plant Molecular Biology Reporter 12: 

613. 

Maliyakal E.J. 1992. An efficient method for isolation of RNA and DNA from plants containing 

polyphenolics. Nucleic Acids Research 20: 2381. 



Martellossi C., Taylor E.J., Lee D., Graziosi G., Donini P. 2005. DNA extraction and analysis 

from processed coffee beans. Journal of Agricultural and Food Chemistry 53: 8432- 8436. 

Oktay M., Gülçin İ., Küfrevioğlu İ. 2003. Determination of in vitro antioxidant activity of fennel 

(Foeniculum vulgare) seed extracts. Lebensmittel-Wissenschaft und- Technologie 36: 263-271 

Ounzar, B., C. Hartmann, A. Rode, A. Benslimane, 1998. Date palm DNA minipreparation 

without liquid nitrogen. Plant. Mol. Rept., 16, 263-269. 

Pandey R. N., R. P. Adams, L. E. Flournoy, 1996. Inhibition of random amplified polymor- phic 

DNAs (RAPDs) by plant polysaccharides. Plant. Mol. Biol. Reptr., 14, 17-22. 

Parejo I., Jaregui O., Sánchez-Rabaneda F., Viladomat F., Bastida J., Codina C. 2004. Separation 

and characterization of phenolic compounds in fennel (Foeniculum vulgare) using liquid 

chromatography-negative electrospray ionization tandem mass spectrometry. Journal of 

Agricultural and Food Chemistry 52: 3679-3687 

Peterson D.G., Boehm K.S. 1997. Isolation of milligram quantities of nuclear DNA from tomato 

(Licopersicon esculentum), a plant containing high levels of polyphenolic compounds. Plant 

Molecular Biology Reporter 15: 148-153 

Porebski S., Bailey L.G. 1997. Modification of a CTAB DNA extraction protocol for plants 

containing high polysaccharide and polyphenol components. Plant Molecular Biology Reporter 

15: 8-15 

Raina K., J. M. Chandlee, 1996. Recovery of genomic DNA from fungus (Sclerotinia 

homoeocarpa) with high polysaccharide content. Bio. Tech., 21, 1030–1032. 

S. Wilkie (1996) Genomic DNA Isolation, Southern Blotting and Hybridization. In: Melody S. 

Clark (ed)Plant Molecular Biology – A Laboratory Manual, Springer, New York, pp 3-9   

Sambrook J., E. F. Fritsch, T. Maniatis, 1993. Molecular Cloning A laboratory Manual. Cold 

Spring Harbor Laboratory Press. Cold Spring Harbor, New York, USA. 

Scott O. Rogers and Arnold J. Bendich (1994) Extraction of total cellular DNA from plant, algae 

and fungi. Plant Molecular Biology Manual D1: 1-8   



Simon A. J. Warner (1996) Genomic DNA Isolation and Lambda Library Construction. In: Gary 

D. Foster and David Twell (ed) Plant Gene Isolation, John Wiley & Sons, England, pp 56-58 

Weishing K., H. Nybom, K. Wolff, W. Meyer, 1995. DNA isolation and purification. In: DNA 

fingerprinting in plants and fungi. CRC Press, Boca Raton, Florida, pp. 44–59 

Willmitzer L., K. G. Wagner, 1981. The isolation of nuclei from tissue-cultured plant cells. Cell 

Res., 135, 69-77. 

Zhang J., McStewart J.D. 2000. Economical and rapid method for extracting cotton genomic 

DNA. Journal of Cotton Science 4: 193-201. 

 

 


