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Abstract            We present two methods of DNA extraction from Triticum 
aestivum based on the methods  developed by Edwards et al., 1991 and 
Lodhi et al., 1994 modified by Pop et al., 2003. We tried to improve these 
protocols in order to use less time and resources, but also obtaining good 
DNA concentration and purity. We also compared the results obtained to 
see witch of the two is better in extracting wheat DNA. 
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Molecular analysis on Triticum aestivum for 
biodiversity, marker assisted selection, taxonomy and 
other require the ability to extract DNA from a large 
population of plants in a relative short time. We can do 
this but with large costs and time. The technologies 
have evolved, the PCR, capillarity gel electrophoresis 
and the development of many microsatellite markers 
that where reported until 2009. But to be able to use all 
the discoveries in the technology world we need to 
have the DNA material of high quality and stable 
during storage in relative short time. The protocol used 
in our laboratory was based on Lodhi et al., 1994 
modified by Pop et al., 2003[2], and some colleagues 
used Edwards et al., 1991[1] extraction protocol.  

For economical purposes we tried to eliminate 
the grinding in liquid nitrogen in the Lodhi protocol.  

 
 

Biological Material and Method 
 
The biological material used in this study was 

represented by 13 varieties, lines and hybrids provided 
by the National Agricultural Research and 
Development Institute Fundulea through the amiability 
of Dr. Ing. Nicolae Săulescu, as presented in Fig. 1. 
These varieties, lines and hybrids are used for the 
assisted selection of wheat for resistance to Fusarium 
part of my research for my thesis. The seeds were 
planted into soil, and the samples (leaf tissue) were 
collected using the lid of a sterile Eppendorf tube to 
pinch the tip of a leaf in every tube. Like Edwards said: 
“This ensures uniform sample size and also reduces the 
possibilities of contamination arising from handling the 
tissue.” 

 

Name Observations  
Sumai 3 Rezistent, sorce  
F 201R Rezistent, sorce 

Bess Rezistent, sorce 
F00247G3-104 Medium resistend, comune 

gene with F201R? 
F00356G8-10Fz1 Medium resistend, comune 

gene with F201R? 
F00247G104Fz1 Medium resistend, comune 

gene with F201R? 
Monada Medium resistend, comune 

gene with F201R? 
Liman Medium resistend, comune 

gene with F201R? 
F05903GFz47-Fz1 Rezistent, genes from 

Sumai3 + ? 
05906G1-1 Rezistent, genes from 

Sumai3 + ? 
05906G2-4 Rezistent, genes from 

Sumai3 + ? 
Dropia sensitive 
Boema sensitive 

Fig.1 Varieties, lines and hybrids provided by the National 
Agricultural Research and Development Institute Fundulea 
 

The first protocol we used was Lodhi et al., 
1994 modified by Pop et al., 2003[2] but we grinded 
the samples directly in the tubes with the extraction 
buffer, and we eliminated the RN-ase treatment, for 
time and money economy.  

For the second protocol, in the extraction 
buffer recommended by Edwards[1] we added for 10 
ml solution 400µl Ascorbic acid 0.5M, 80µl DIECA 
0.5M and 0.022g PVP on top of the regular buffer: 2ml 
Tris 1M pH 7.5, 500µl EDTA 0.5M, 500µl NaCl 5M, 
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0.05g  SDS and 6.47ml H2O. The samples were 
collected in the extraction buffer (400µl/sample) in 1.5 
ml Eppendorf tubes and grinded with reusable 
micropestles for 1.2-2 ml tubes (Eppendorf) for 15-20 
seconds, and the samples is vortexes for 5 minutes.  

Leave the tubes at room temperature for 5 
minutes.The extracts are centrifuged 3 minutes at 
maximum speed and 300 µl of the supernatant is 
transferred to a new Eppendorf tube. We added 300 µl 
isopropanol in each sample, mix it and left the samples 
for 20-30 minutes at -20˚C for the DNA to precipitate. 
Three layers appeared in the tube. The bottom one is 
cell lysate, in the middle one the DNA precipitated, at 
the top is extraction buffer and isopropanol solution. 
With a 1000 µl pipette we recovered approximately 
200µl from the middle layer and transferred it into a 
new tube. We centrifuged the tube at maximum speed 
and eliminated the supernatant and added 500µl 
Ethanol 70% to clean the pellet. After shaking the 
tubes we centrifuged them again and after eliminating 
the supernatant we let the tubs to dry. To suspend the 
DNA fast we added 500 µl TE. 

 
Results and Discussions 

 
 Data were obtained through the Nanodrop 

ND 1000 and the results are presented in Fig.2. By 
comparing the average values of the first protocol with 
the second one we observed that the concentration of 
the DNA extracted with the first protocol is bigger than 
with the second one as presented in Fig. 3. As 
concerning the purity the second protocol had better 
results as presented in Fig. 4.  The statistic analysis 
made with Statdgraphics, with an interval of 
confidence of 95%, showed that the concentration 
difference is not significant but the purity deference in 
value is significant 

The time necessary to finish the first protocol 
was about 210 minutes and the time needed to finish 
the second protocol for the same number of samples 
was under 60 minutes.   

 
 
Fig. 3 Compared average of the concentration between the 
first and the second protocol  Statdgraphics, with an interval 
of confidence of 95%, showed that the concentration 
difference is not significant (Parker Test) 
 
 

Fig.2 Concentration and purity values for the 26 sample 
analyzed with the Nanodrop ND 100  

 
 
Fig. 4 Compared average of the purity between the first and 
the second protocol The statistic analysis made with 
Statdgraphics, with an interval of confidence of 95%, showed 
that the purity deference in value is significant. (Parker 
Test) 
 

We also analyzed the integrity of the DNA by 
migrating it in a 1.5% agarose gel and visualized by 
ethidium bromide staining. We observed this way that 
the genomic DNA is not fragmented, and is usable for 
molecular analysis.  As presented in Fig. 5 the samples 
1-7 were extracted following the first protocol and the 
samples 8-14 were extracted following the second one. 

 
 

 
Sample ID Protocol 

Concentra
tion ng/ul  

Absorption 
Ratio 
260nm/280nm 

1 1 114.86 2.065 
2 1 46.67 2.08 
3 1 51.125 1.925 
4 1 93.055 2.085 
5 1 70.685 2.105 
6 1 249.15 2.08 
7 1 62.12 2.085 
8 1 68.81 2.095 
9 1 68.8 2.09 

10 1 69.985 2.18 
11 1 26.215 2.09 
12 1 59.5 2.085 
13 1 101.505 1.74 
14 2 62.99 1.625 
15 2 41.59 1.91 
16 2 92.87 1.585 
17 2 87.095 1.565 
18 2 58.745 1.76 
19 2 70.66333 1.63 
20 2 60.725 1.605 
21 2 43.12 1.8 
22 2 81.5 1.91 
23 2 23.1 1.87 
24 2 127.05 1.805 
25 2 33.66 1.88 
26 2 53.3 2.05 
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Fig. 5 Genomic DNA migrated in agarose gel  
 
Conclusions 
 

From the first protocol we eliminated the 
grinding in liquid Nitrogen with good results. 

In the extraction buffer from the Edwards 
protocol we added antioxidants for better quality of 
DNA.  

The modified protocol of Edwards is easier 
shorter and gives the possibility to process hundreds of 
individual samples in a single working day. 

The quality and the quantity of the DNA 
obtained through the modified protocol of Edwards is 
usable for molecular analysis. 
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