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ABSTRACT
High quality DNA extractions are a prerequisite for genetic studies for a variety of plants including
Dodonaea viscosa and Cissus rotundifolia. Currently, there are several number of DNA isolation
procedure (method) from plant and commercially available DNA extraction kit to decide on becomes a
priority. It appears that totally different procedures work best for various plants Genus and Species.
Thus within the genetic studies of D. viscosa and C. rotundifolia, which DNA extraction technique to
decide on becomes a priority. To resolve this problem, 3 classic plant DNA isolation methods, as well as
industrial kit was additionally undertaken. The DNA extracted by these 3 procedure from fresh young
leaf tissue of D. viscosa and C. rotundifolia were analyzed according to their price and time, yield,
purity, integrity and PCR (Polymerase Chain Reaction) based mostly downstream analysis.. After the
evaluation, one most suitable modified CTAB method, was selected and chosen for isolating DNA from
young leaves of D. viscosa and C. rotundifolia. The cost and time required in this method was relatively
low. In addition, the amount and quality of the DNA extracted by this technique were high enough to
perform many PCR based mostly DNA sequencing analysis by using different molecular markers like
matK and rbcL primers.
KEYWORDS: D. viscosa; C. rotundifolia; CTAB; Commercial kit; Comparative analysis; DNA isolation

INTRODUCTION
Dodonaea viscosa (L.). is be a shrub belong to
the family sapindaceae. The plant has several
healthful properties and has been used by native
peoples from all regions. Normally distributed in
subtropical and tropical and Asia. It’s a
traditional medicine worldwide, administered
orally or as poultice to treat a good kind of
ailments [1]. Cissus rotundifolia (Vahl). is a
climber belongs to the family Vitaceae,
commonly called Arabian Wax Cissus or
Peruvian grape ivy [2]. It was reported to be

used in Yemeni ethno - medicine to treat fever
and digestive ailments Molecular techniques
have found to be more useful and accurate for
determination of intra specific variations and
inter specific variations in plants. The most
critical step for any molecular study find out the
isolation of pure, intact and high-quality DNA
[3]. The isolation of pure plants genomic DNA is
very challenging as in contrast to animals and
microorganisms because of plants contains high
amounts of secondary metabolites [4]. Various
components are accountable for degrading DNA
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all through extraction. One such trouble is the
presence of endonucleases which indirectly
interferes or directly interferes with enzymatic
reactions [5]. Presence of polysaccharides, Taq
polymerase inhibition activity and restriction
enzyme activity makes DNA more viscous [6, 7].
One more major problem encountered with most
of the entirely developed and mature leaves is
accumulation of polyphenolics and tannins.
These, when in oxidized, form covalently binds
with DNA and make it resistant to restrict
enzymes and give DNA a brown coloration [8].
Various DNA isolation procedures (methods)
have been developed for plants in order to
encounter all these problems and isolate high
quality DNA. In present study, three DNA
extraction protocols in plant (HipurA Plant
Genomic DNA extraction Kit, sahu et al., 2012
and modification CTAB Doyle, 1987) were tested
and compared for their capability to produce
high quality DNA from D. viscosa and C.
rotundifolia. The extracted DNA by selected
protocol would be used in the subsequent
experiments such as PCR based analysis, DNA
barcoding analysis and other genetic studies.
Problem arising from isolation of DNA
The several difficulties to isolation and
purification of DNA particularly from Medicinal
and aromatic plants consist of denature of DNA
due to the secondary metabolisms. Such as
polyphenols, polysaccharides, Taq polymerase
inhibition activity and restriction enzyme
activity
Additionally,
the
polluting
or
Contaminating RNA that precipitates along with
DNA causes various problems which including
defeat of PCR amplification [9], interfering with
DNA amplification concerning sequencing
primers, for example DNA barcoding analysis
and improper priming of DNA templates during
thermal cycle sequencing (annealing process).
The single DNA isolation protocol may not be
suitable for all the plant species were isolating
genomic DNA. For example, same genus and
closely related species of the genomic DNA
require different DNA isolation protocols. Thus,
an efficient protocol for isolation of DNA as well
as the optimization of the PCR conditions is
required. A number of protocols for DNA
extraction have been successfully applied to
many plant species [10], which were further
modified to provide DNA suitable for several
kinds of studies [11]. We have tested three exact
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plant genomic DNA isolation protocols (methods)
however these methods resulted in DNA with lot
of impurities and not used for Random Amplified
Polymorphic (RAPD) and DNA Barcoding
analysis. Therefore, we report here a complete
genomic DNA isolation protocol derived from a
method originally developed for different plants
[10]. Modifications had been made to reduce
polysaccharide co- isolation and to simplify the
procedure for processing large number of
samples. The procedure optimized for RAPD and
DNA barcoding analysis proved to be less
expensive with relation to the use of primer,
quantity of DNA, utilization of dNTPs, Taq
polymerase and the reaction volume. Thus the
protocol derived for respectively genomic DNA
isolation and RAPDs, is genus independent,
efficient, inexpensive, simple, rapid and yields
pure DNA amplifiable by using PCR as indicated
through the consequences of the PCR based
technique. The isolated DNA would be
appropriate for in addition downstream
applications.
MATERIALS AND METHODS
Collection of plant material
The plant material of D. viscosa and C.
rotundifolia were collected from local areas of
Tiruchirapalli, Tamil Nadu, India. Young leaves
were removed entirely and washed completely
with sterilized water for more than a few times
and cut off to small pieces with a sterile scalpel
under sterile conditions and subjected to
genomic DNA isolation followed by Doyle and
Doyle (1987). Genomic DNA was extracted from
fresh leaves by adopting the modified CTAB
method followed to Doyle and Doyle (1987)
without using liquid nitrogen. Genomic DNA
yield was expressed as µg (micro gram) DNA per
mg (mille gram) of leaves tissue.
Testing DNA isolation methods
Method 1: HipurA Plant Genomic DNA
extraction Kit (Himedia, Cat#MB502-PR)
Method 2: Suspension buffer (pH 8.0) in this
protocol was contain: 50 mM EDTA, 120 mM
Tris HCl, 1M NaCl, 0.5 M Sucrose, 2% Triton-X
100 and 0.2% β-mercapto ethanol (to be freshly
prepared and added just before use), high salt
TE buffer (0.5 M NaCl, 10 mM Tris-HCl, 1 mM
EDTA (pH:8.0) as described by Sunil Kumar
Sahu et al. (2012).
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Method 3: CTAB (Cetyl Trimethyl Ammonium
Bromide) extraction protocol was used as
described by Doyle and Doyle (1987). Extraction
buffer used to be included: 2% CTAB powder,
100 mM Tris HCl, 2% PVP, 1.4 M NaCl, 20 mM
EDTA (pH: 8.0), 2% β-mercapto ethanol,
Chloroform: Isoamyl alcohol with ratio (24:1),

isopropanol, RNase 4µl, 70 % ethanol, TE buffer
(10 mM TrisHCl, 1mM EDTA pH:8.0). CTAB
buffer solution and high salts with some
modifications for TE buffer DNA extraction were
prepared according Doyle and Doyle (1987) are
presented (Table 1).

Table 1: Different Concentration of Modified method of CTAB
Sl. Name of the solution
Standard
No
concentration
1
CTAB Buffer
EDTA
20 mM
Tris Base
100 mM
NaCl
1.4 M
CTAB
2%
β –Mercaptoethanol
0.2 %
2
High Salt TE Buffer
Nacl
Tris-Base
10 mM
EDTA
1 mM
Modified CTAB DNA isolation protocol
(1) Warm up CTAB buffer solution (2.5 % Cethyl
Trimethyl Ammonium Bromide, EDTA 40 mM,
Tris Base 130 mM, NaCl 1.8 M and 1% β –
Mercaptoethanol) in water bath at 65C to break
the cell wall. Grind 1g of young leaves to fine
powder in ice cold condition in the presence of
CTAB buffer by using pre chilled mortar and
pestle (40C/80C). (2) Transfer the content to 15
ml centrifuge tubes. (3) Reverse, mix gently and
incubate at 60C for 30 min. (4) Centrifuge the
extract at 10,000 rpm for 10 min at 20C. (5)
Carefully transfer the aqueous phase (upper
layer) into a new tube. (6) Add double volume of
Chloroform: Isoamyl alcohol (24:1) and reverse
gently 10 to 15 times and centrifuge at 10,000
rpm for 10 min. (7) Collect the supernatant and
add double volume of cooled isopropanol and
keep at -20C for one hour to precipitate the
DNA. (8) Centrifuge at 10,000 rpm for 10 min
20C and take away the supernatant. (9) To the
pellet, add 70% chilled ethanol and spool out the
pellet carefully and centrifuge again at 10,000
rpm for 10 min. (10) Take out the supernatant
and vacuum dry or air dry the pellet at room
temperature. (11) Add 100 µl of high salt TE
buffer and add 3 µl RNase and keep at 37C for
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Modified
concentration
40 mM
130 mM
1.8 M
2.5 %
1%
0.5 M
100 mM
10 mM

30 min. (12) Add 3 M Sodium acetate. (13) Spool
out the DNA, wash in 70% ethanol, air or
vacuum dry.
(14) Add 30 to 50 µl (depending
upon the pellet) of TE buffer to dissolve the
precipitate. (15) Store at 20C/40C till further
use.
Quality and quantity of DNA
The yield of DNA per gram of fresh leaf tissue
extracted was once measured using a Nano
photometer (Implen, P360 Version 1.2.0) at 260
nm. The purity of DNA was decided by
calculating the ratio of absorbance at 260 nm to
that of 280 nm. DNA concentration and purity
used to be also determined through running the
samples in 0.8% agarose gel based on the
intensities of band when compared with the
lambda DNA marker (Used to decide the
concentration).
DNA barcoding analysis
A total of five DNA Barcoding matK and rbcL
sequencing primers of two different compositions
(Operon Technologies (OT), Eurofins, Bangalore)
have been used. The details of primer showed in
(Table 2).
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Table 2. Details of Primers using DNA sequencing analysis D. viscosa and C. rotundifolia by
using CTAB modified method
Sl.
Name of the Primer
Sequences
No
matK2F
CCTATCCATCTGGAAATCTTAG
1
matK5R
GTTCTAGAAGAAGAAAGTCG
2
3
4
5

matK390F

CGATCTATTCATTCAATATTTC

matK1326R

TCTAGCACACGGCGTCGAAGT

MatK472F

CCCRTYCATCTGGAAATCTTGGTTC

matK1248R

AACTTRATAATGAGAAAGATTTCTGC

rbcL a-F

ATGTCACCACGAACGAGACTAAAGC

rbcL a –R

GTAAAATCAAGTCCATTRCG

rbcL a-F

ATGTCACCACAAAATTGGACTAAAGC

rbcL 724R

TCGCATGTACCTGCAGTAGC

DNA amplification was performed based totally
on Williams’s methodology (Williams et al.,
1990). Polymerase chain reaction used to be
carried out in a PCR combination of 20 μl
composition, 10 mM Tris HCl (pH 8.3), 2.5mM
MgCl2, 25 mM dNTPs mix, 0.2 µM of each
primer, 10x Taq buffer, 1 U of Taq DNA
Polymerase and 50 ng of template DNA. PCRSequences used to be performed in Master cycler
nexus (Eppendorf) for 35 cycles consisting of
denaturation at 93○C for 45 sec, annealing at
40○C for 50 sec, and extension at 74○C for 80 sec.
The last extension used to be carried out at the
same temperature for 10 min and the keep
temperature of 4○C at the end. The PCR
amplified products have been electrophoresed on
1.2% (w/v) agarose gels, in 1x TAE buffer at 65 V
for 3 hrs and then stained with ethidium
bromide (0.5 µg/ml). Gels with amplification
fragments
had
been
visualized
and
photographed under UV gel documentation
machine (Alpha Innotech). Lambda DNA used to
be used as molecular marker (GeNei, Bangalore)

to understand
fragments.

the

measurement

of

the

RESULTS AND DISCUSSION
Selection of the Material
The first step of DNA extraction to select the leaf
tissue [12]. In this research, leaf tissue
harvested from two-week old D. viscosa and C.
rotundifolia used to be for DNA extraction
because fresh, young leaf tissue used to be
preferable for the reason that it may
additionally contain low polyphenolic and
terpenoid compounds than older tissue [13].
Commonly, mature plant leaf tissue are now not
preferred for DNA extraction due to the presence
of high concentration of polysaccharides,
polyphenols and other secondary metabolites
[14].
DNA Yield
Yield of the DNA extracted through three
methods have been listed in (Table 3 and 4).

Table 3. Quality and quantity of genomic DNA isolated from fresh leaves of D. viscosa
S. No
Methods
D. Viscosa
1
2
3

Hipura kit
Modified CTAB
Sunil Kumar Sahu et al. (2012) Method

DNA yield (µg/g)

A260/280

1.47±0.26
64.56±0.83
17.74±0.94

1.53±0.08
1.86±0.07
1.65±0.07

The results are mean of triplicates determination ± standard deviation. Data are means ± SD (n=3).
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Table 4. Quality and quantity of genomic DNA isolated from fresh leaves of C. rotundifolia
S. No
Methods
C. rotundifolia
1
2
3

Hipura kit
Modified CTAB
Sunil Kumar Sahu et al. (2012) Method

DNA yield (µg/g)
1.40±0.02
68.24±0.83
17.74±0.27

A260/280
1.49±0.12
1.89±0.01
1.68±0.21

The results are mean of triplicates determination ± standard deviation. Data are means ± SD (n=3).
The DNA yields by using modified method of
Doyle and Doyle, (1987) were significantly
higher than those obtained by using Hipur A kit
method, and Sahu et al., 2012 method. DNA
extracted through the use of the method of Sahu
et al., (2012) had not yield good quantity and
high-quality from both fresh leaves of D. viscosa
and C. rotundifolia. In our study, a high yield of
DNA was once obtained from fresh leaf tissues of
D. viscosa and C. rotundifolia the use of
modified Doyle and Doyle, 1987 method.
Probably because the young leaves contain less
secondary metabolites [15].

Purity
The assessment of the purity of nucleic acid
sample in frequently carried out by using a
procedure usually referred to as the OD260/280
ratio. Even though this procedure used to be
first described by Warburg and Christian (1942)
as a means to measure protein purity in the
presence of nucleic acid contamination, it is most
frequently used nowadays to assess purity of
nucleic acid pattern [16]. A pure sample of DNA
has the ratio of 1.8 [17]. The mean OD260/280 ratio
obtained through modified technique is 1.86
from D. viscosa and 1.89 from C. rotundifolia
DNA extracted from fresh leaves and higher
than the commercial kit and Sahu et al., 2012
method. (Fig. 1, 2, 3 and 4, 5, 6)

Fig. 1. Absorption spectrum and Genomic DNA of D. viscosa by using HiPurA kit Method

Fig. 2. Absorption spectrum and Genomic DNA of D. viscosa by using Sunil Kumar Sahu et
al (2012) Method
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Fig. 3. Absorption spectrum and Genomic DNA of D. viscosa by using modified CTAB
Method

Fig 4. Absorption spectrum and Genomic DNA of C. rotundifoila by using HiPurA kit
Method

Fig. 5. Absorption spectrum and Genomic DNA of C. rotundifoila by using Sunil Kumar
Sahu et al (2012) Method

Fig. 6. Absorption spectrum and Genomic DNA of C. rotundifoila by using modified CTAB
Method
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Integrity
The reliability presence of high molecular
genomic DNA was decided via electrophoresis
0.8 percent agarose gel. High molecular DNA
bands have been obtained from all these three
methods while showed bands with smear with
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the bottom of the lane 1, 2, 3 (Fig. 7,
demonstrating that the DNA had been intact
however there existed some RNA or protein
residues the use of HipurA kit and Sahu et al.,
2012 method.

I- D. viscosa
II- C. rotundifolia

1.
2.
3.

M-1kb DNA ladder
HiPurA kit Method
Sunil Kumar Sahu et al
(2012) Method
Modified CTAB Method

Fig. 7. Isolation of D. Viscosa and C. rotundifolia DNA from three different methods by
using 0.8% of Agarose Gel Electrophoresis
Functionality
Medicinal plants have large amounts of
secondary metabolites. Such as phenol, tannin,
terpenes
and
resins.
These
secondary
metabolites make challenge in DNA isolation
and isolated DNA is now not appropriate for
PCR amplification and restriction digestion.
Secondary metabolites difficult to separate from
the DNA [11]. The presence of polyphenols,
which are powerful oxidizing agents present in
many plant species, can decrease the yield and
purity by binding covalently with the extracted
DNA making it useless of most research
applications [18].The mild brown DNA Obtained
in some cases is due to oxidation of phenolic
compounds [19]. PVP, β-mercaptoethanol and
NaCl are used to remove the polyphenol,

polysaccharides [20]. In our protocol we are
increasing the concentration of PVP, βmercaptoethanol and NaCl along with CTAB
buffer. We also eliminated the use of phenol
compounds and polysaccharides for the
purification of extracted DNA. The removal of
chlorophyll and other coloring substances such
as pigments, dyes, etc. occurred by the help of
Long term chloroform: Iso amyl alcohol
treatment [21]. The yield of PCR reduction can
be possible by large amounts of RNA in the
sample. In these three techniques RNA disposal
was once not involved subsequently there
existed some RNA residues, as decided by means
of the electrophoresis on agarose gel (Fig.8, there
have been clear major bands observed).
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M-1kb DNA ladder
matK2F& matK5R
matK390F& matK1326R
matK472F & matK1248R
rbcL a-F & rbcL a –R
rbcL 1-F & rbcL 724R

Fig. 8. 1.2 % of Agarose Gel Electrophoresis of D.viscosa
The mean OD260/280 ratios of Sahu et al., 2012
method, Hipur A kit method have been
determined in the ratio between 1.5 to 1.6. It
capability of the extracted DNA was especially
free from RNA and Protein contamination. 3 µl
RNase used to remove the RNA from the 100 µl
of DNA. The amplification of D. viscosa and C.

rotundifolia DNA was once located two primer
such as MatK472F & MatK1248R and rbcL a-F
& rbcL 724R DNA sequencing primer. As the
determined DNA extracted from the selected
method modification CTAB method, (1987) had
accurate amplification and additionally had the
good banding pattern (Fig.9)

M-1kb DNA ladder
1. matK2F & matK5R
2. matK390F & matK1326R
3. matK472F & matK1248R
4. rbcL a-F & rbcL a –R
5. rbcL 1-F & rbcL 724R

Fig. 9. 1.2 % of Agarose Gel Electrophoresis of C. rotundifolia
CONCLUSION
The yield of D. viscosa and C. rotundifolia DNA
obtain from modified CTAB method provide good
yield of DNA, when compared to other protocol
like Sunil Kumar et al. 2012 and HipurA kit
method. The extraction method had a significant
effect on the DNA yield and OD260/280 ratio, fresh
leaf tissue of D. viscosa and C. rotundifolia.
After evaluating the yield, purity, integrity,
functionality among the three methods, the
Modified CTAB method used to be regarded an
best protocol to isolate DNA from D. viscosa and
C. rotundifolia by the use of fresh leaves. The
quantity and high-quality of the DNA extracted
through modified CTAB method were high
sufficient to perform hundreds of PCR based

DNA sequencing analysis
different molecular markers.

through

using
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