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Genomic DNA was prepared from germinating seeds of a variety of sorghum in Nigeria (Samsorg 41) 
using two different isolation protocols (CTAB and morning fresh

® 
method). Highest quantity of DNA was 

obtained from Samsorg 41 using the morning fresh
®
 method. Genomic DNA obtained using this method 

had a much lower purity as compared with that obtained using the CTAB method. Both methods 
produced genomic DNA of high integrity with minimum shearing.  
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INTRODUCTION 
 
Sorghum is the fifth most important grain crop in the 
world after wheat, maize, rice and barley and the second 
most important cereal crop in sub-Saharan Africa. Like 
rice and barley, sorghum belongs to the grass family – 
Gramineae. Sorghum is the main food grown in parts of 
India and Africa, where it is mainly used in making bread, 
porridges and opaque alcoholic drinks (Mohammed et al., 
2008; Agu et al., 1997; Murty et al., 1996; Rootney et al., 
1990). It is classified into four groups; Grain sorghum, 
Broom sorghum, Grass sorghum, Sweet sorghum, based 
on their local uses. 

Samsorg 41 a variety of sorghum developed at 
ICRISAT Asia, which is a photosensitive high fertility 
sorghum plant and it is known to be early maturing at 65 
to 75 days (Aba et al., 2005). 

Starch is the major storage form of carbohydrate in 
sorghum, it consist of amylopectin, a branched chain 
polymer of glucose and amylose, a straight chain 
polymer. The plant cell wall contains many non- 
carbohydrate components in addition to  lignin,  such  as 
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protein, lipids and inorganic material and they modify the 
property of the polysaccharide (Ausubel et al., 1993). 
Germinating sorghum is known to contain hydrolytic 
enzymes such as α and β amylase in its embryo 
(Schulze, 2007; Mathew et al., 2002; Taylor and Robins 
1993). 

In recent times, sorghum is used as a substitute for 
barley in Nigeria for brewing. As regards fermentable 
carbohydrate extracts, sorghum is similar to corn, barley 
and rice used internationally as brewing adjuncts. The 
high starch content of sorghum (Haln, 1966), offers not 
only a rich source of fermentable extract, but it also 
reduces brewing cost.  

The study of gene expression requires the preparation 
of DNA from the plant. Even though there are several 
protocols for the preparation of DNA from plants 
(Byeong-Ha, 2006, 
http://bioprotocol.bio.com/protocolstools/protocol) these 
methods are saddled with several disadvantages 
including contamination of the DNA, yield of DNA and 
cost of preparation of DNA. Also chemotypic homo-
geneity among species may not allow optimal yield with a 
single protocol; thus even closely related species may 
require different isolation protocols (Weishing et al., 
1995). This study was  carried  out  in  order  to  compare  



 
 
 
 
genomic DNA yield and purity from Samsorg 41 (icsv 
400) using two different protocols for genomic DNA 
isolation. 
 
 
MATERIALS AND METHODS 
 
Samsorg 41 (a variety of brewing sorghum) was obtained from 
Institute of Agricultural Research Center, Ahmadu Bello University, 
Zaria. Eco RI restriction endonuclease, 2-mercatoethanol, 
hexadecyltrimethyl ammonium bromide (CTAB) were supplied by 
Sigma. Morning fresh

® 
was supplied by PZ Cussons Nigeria. All 

other reagents were molecular grade. 2 g of Samsorg 41 was 
germinated for 2 weeks under laboratory conditions. 
 
 
Genomic DNA preparation using CTAB as detergent 
 
The frozen sprouting leaves of Samsorg 41 were used for the 
preparation of genomic DNA. Tris-HCl extraction buffer containing 
1.4 M NaCl, 100 mM Tris-HCl, pH 8.0, 20 mM EDTA, 2% 
hexadecyltrimethyl ammonium bromide (CTAB), 0.2% (v/v) 2- 
mercaptoethanol was added to 2 g of ground leaves, and the 
mixture heated to 60°C for 30 min. phenol: chloroform (1:1) mixture 
was then added to the  resultant mixture and then centrifuged at 
4000×g for 20 min. DNA was then precipitated from the upper 
aqueous phase using an equal volume of ice cold 100% ethanol, 
DNA was then pelleted by centrifuging at 4000× g for 12 min. the 
pellets were washed with wash buffer containing sodium acetate 
and 76% (v/v) ethanol, the pellet was reconstituted  in TE buffer pH 
8.0 containing 10 mM Tris-HCl and 1 mM EDTA. 1 M NaOH pH 8.4 
was used to remove RNA. Phenol: chloroform (1:1) mixture was 
then added to the mixture, and the upper aqueous phase was 
subjected to precipitation using ice cold absolute ethanol and 7 M 
sodium acetate. The precipitate was recovered by centrifuging at 
4000×g for 10 min. the DNA precipitate was washed using 70% 
ethanol. 
 
 
Genomic DNA preparation using liquid household detergent 
morning fresh

® 

 
2 g of Samsorg 41 was homogenized in distilled water containing 
0.5 g NaCl. To the homogenate was added 10 ml of morning fresh

®
. 

The mixture was subsequently incubated at 60°C for 12 min to 
inactivate DNAses. The mixture was then cooled in a freezer at 0°C 
for 15 min. After 15 min the mixture was then filtered through four 
layers of cheesecloth. 100% ice cold ethanol was used to 
precipitate genomic DNA in the filtrate, and the genomic DNA was 
recovered by centrifugation at 4,000 × g for 10 min. genomic DNA 
was then air dried and re-dissolved in distilled water for further 
analysis. 
 
 
Genomic DNA quantification and purity assessment 

 
DNA samples were dissolved in distilled water and its yield was 
assessed by taking absorbance at 260 nm. DNA purity was also 
calculated by taking absorbance of samples at 280 nm.  

 
 
Restriction digest of genomic DNA 

 
Restriction digest was carried out in 50 µl containing 10 u Eco RI 
restriction enzyme, 100 mM Tris, pH8.0; 100 mM MgCl2; 100 mM 
NaCl; 100 mM β- mercaptoethanol and 5 µg plant genomic DNA 
Digestion  was  done  at  37°C  overnight.  Digested  samples  were  
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resolved on a 1% agarose gel at a voltage of 49 V, 50 mA current 
and 2 W of power, compared with a 10 to 50 kb DNA standard 
marker. The electrophoresis was carried out for 40 min. A UV 
transilluminator was used to visualize the gel and photograph was 
taken using a digital camera, and the photograph was analyzed 
with a gel documentation system. 

 
 

RESULTS 
 
Comparative physical appearance and properties of 
isolated genomic DNA from Samsorg41 using 
morning fresh

®
 and CTAB 

 
Genomic DNA obtained from apical tissues of 
germinating samsorg 41 sorghum using morning fresh 
was visible but difficult to spool, and had to be recovered 
by centrifugation at 4,000× g for 5 min. 

Genomic DNA obtained using CTAB as a detergent 
was also recovered by centrifugation at 4, 000× g for 5 
min to get pellets. 
 
 
Genomic DNA quantity and purity using both 
morning fresh

®
 and CTAB as detergents 

 
All extractions were done in triplicates of complete 
independent extractions. And the results are shown in 
Tables 1 and 2. a higher yield of genomic DNA (36.70 µg) 
from 2 g of sample was obtained from Samsorg 41 using 
the morning fresh method

®
 this method also produced 

DNA of lower percentage purity (68%) as compared to 
the CTAB method which gave a genomic DNA yield of 
25.78 µg DNA from 2 g of Samsorg 41 and 84% purity.  
 
 
Restriction digest 
 
We also tested the integrity of the genomic DNA obtained 
and its usability for further molecular studies by 
subjecting 5 µg of the genomic DNA obtained to 10 units 
of Eco RI restriction digest. Several bands were resolved 
on the 0.7% agarose gel. Eco RI generated 5 
characteristic bands (105, 100, 89, 43 and 25 kb) as seen 
in Figure 1. The gel also revealed no signs of shearing of 
Samsorg 41 genomic DNA. 
 
 
DISCUSSION 
 
Genomic DNA was successfully isolated from Samsorg 
41 using both methods. Both methods produced genomic 
DNA from Samsorg 41 in sufficient quantities for further 
studies as was seen from the high yield of genomic DNA 
from 2 g of Samsorg 41. The method used significantly 
influenced the yield and purity of genomic DNA obtained 
from Samsorg 41. Genomic DNA obtained using the 
morning fresh

®
 method was much lower in purity than 

that obtained using CTAB,  this  could  be  attributable  to 
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Table 1. Quantity and purity of genomic DNA from germinating seeds of Samsorg 41 using morning fresh

®
  detergent technique. 

 

Sample 
Absorbance at 

260 nm 
Absorbance at 

280 nm 

Purity 

260/280 

Percentage 
Purity 

Total yield               
(µg/ml) 

Genomic DNA 
yield (µg) 

Samsorg41 1.63 ± 0.38 1.09 ± 0.31 1.49 ± 0.03 68 ± 2 734 ± 171.2 36.70 ± 0.02 
 

Values are mean ± SD of three independent isolation events. 
 
 
 
Table 2. Quantity and purity of genomic DNA from germinating seeds of  Samsorg 41  using CTAB technique. 
 

Sample 
Absorbance at 

260 nm 
Absorbance at 

280 nm 

Purity 

260/280 

Percentage 
Purity 

Total yield               
(µg/ml) 

Genomic DNA 
yield (µg) 

Samsorg41 1.15 ± 0.67 0.71 ± 0.38 1.63 ± 0.10 84 ± 6.11 515.67 ± 304.11 25.78 ± 0.03 
 

Values are mean± SD of three independent isolation events. 
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Figure 1. Samsorg 41 (2 µg)  genome was  digested with 10 units of Eco RI for 1hr at 37°C 
fragments were separated on 0.7% agarose gel and photographed using a Sony digital camera 
under UV-light and analyzed using a gel documentation system. 

 
 
 
the heterogenic nature of the morning fresh

®
 being com-

posed of several other chemical substances in addition to 
its major constituents of Sodium dodecyl Sulphate (SDS).  
Naranayan et al. (2006) has previously demonstrated that 
using the CTAB method of genomic DNA isolation from 
plants yielded genomic DNA of higher purity than SDS. 
The CTAB method produced genomic DNA of acceptable 
purity which is very desirable in molecular studies (Khan 
et al., 2007; Narayanan, 2006).  

Both methods provide a very rapid and convenient way 
of preparing DNA from plants considering the ease of 
DNAse inactivation and protein removal using phenol-
chloroform mixture (Sarwat et al., 2006;  Sangwan  et  al.,  

1998). 
Samsorg41 has a very high content of carbohydrate 

and other polysaccharide (Aba et al., 2005; Do and 
Adams 1991) which frequently interferes with the prepa-
ration of genomic DNA. The use of CTAB or morning 
fresh as the detergent was able to isolate genomic DNA 
from the seeds of Samsorg 41 even though there was a 
clear difference in the quality and quantity of genomic 
DNA, with the morning fresh method giving a significantly 
higher yield of genomic DNA as compared to the CTAB 
method. The morning fresh method also revealed 
genomic DNA with high protein contamination this is not 
surprising as the main detergent  component  of  morning 



 
 
 
 
fresh

®
 is SDS and similar results have been demon-

strated (Narayanan et al., 2006). High temperature was 
used to inactivate DNAse enzyme in order to protect 
genomic DNA from digestion. Also 0.5 M NaOH at a pH 
of 8.4 was used to degrade RNA which is another com-
mon contaminant of genomic DNA from plant sources. 
The use of temperature to inactivate DNAse and other 
nucleases capable of degrading genomic DNA as 
opposed to proteinase K helps to reduce overall cost of 
genomic DNA preparation. Similarly the use of sodium 
hydroxide further enhances the cost effectiveness of both 
methods used. 

Eco RI digest of the isolated genomic DNA was done to 
ascertain the integrity of isolated genomic DNA. The 
results demonstrate that genomic DNA obtained using 
both isolation methods are suitable for use in further 
molecular studies such as restriction digest and PCR 
studies. Electrophoresis of the restriction fragments 
revealed similar banding patterns for Eco RI restricted 
genomic DNA obtained using both protocols with little 
sharing of the genomic DNA obtained (Sarwat et al., 
2006). 
 
 
REFERENCES 
 
Aba DA, Abu E, Chindo PS, Marle PS, Maigida DN, Ogungbile AO 

(2005). Characterization Of Some Released Sorghum Varieties And 
For Food And Industrial Utilization In Nigeria. Agric. Trop. Subtrop., 
38(2): 1-6. 

Agu RC, Palmer GH (1997). Effect of mashing procedures on some 
sorghum varieties germinated at different temperatures. Process 
Biochem., 32: 147-158. 

Ausubel F, Brent RE, Moore DD, Seidman JG, Smith JA, Stuhl K 
(1993). A short protocol in molecular biology. Isolat. Nucl. Acid, 19: 
105-109 

Do N, Adams RP (1991). A Simple Technique of Removing Plant 
Polysaccharide contaminants from DNA. Biotechniques, 10: 162-166. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Inuwa et al.    225 
 
 
 
Haln RR (1966). Sorghum as a brewing adjunct. Brew. Digest, 49. 70-

74. 
Khan S, Qureshi MI, Kamaluddin AT, Abdin MZ (2007) Protocol for 

isolation of genomic DNA from dry and fresh roots of medicinal plants 
suitable for RAPD and restriction digestion. Afr. J. Biotechnol., 6(3): 
175-178. 

Byeong-Ha Lee (2006) Plant DNA isolation. Bioprotocol: Biotechnology 
Pharmaceutical Laboratory Research Protocols, Univeristy of 
Arizona. http://bioprotocol.bio.com/protocolstools/protocol 

Matthew PR, Thornton S, Gubler F, White R, Jacobsen JV (2002). Use 
of the green fluorescent protein to locate α-amylase gene expression 
in barley grains. Funct. Plant Biol., 29: 1037-1043. 

Mohammed A, Duarte PR, Xu J (2008). Hard Red Spring wheat/C-TRIM 
20 bread: Formulation, processing and texture analysis. Food Chem., 
107(1): 516-524. 

Murty DS, Bello SA, Nwasike CC (1996). Status and breeding 
requirements for sorghum utilization in Nigeria. In: Proceedings of the 
International Conference on Genetic Improvement of Sorghum and 
Pearl Millet, pp. 23-27.  

Narayanan C,  Dubey S, Wali SA, Shukla N, Kumar R, Mandal AK, 
Ansari SA (2006). Optimization of DNA extraction for ISSR studies in 
Tectona grandis L.f. - an important forest tree species. Afr. J. 
Biotechnol., 5(13): 1220-1223. 

Rootney LE, Khan MN, Earp CF (1990). The technology of sorghum 
products. In: Cereals for Food and Beverages. New York: Academic 
Press Inc., pp. 513-554. 

Sangwan NS, Sangwan RS, Kumar S (1998) Isolation of Genomic DNA 
from the Antimalarial Plant Artemisia annua. Plant Mol. Biol. Rep., pp. 
16: 1-8. 

Sarwat M, Negi MS, Lakshmikumaran M, Tyagi AK, Das S, Srivastava 
PS (2006). A standardized protocol for genomic DNA isolation from 
Terminalia arjuna for genetic diversity Analysis. Elect. J. Biotechnol., 
9(1): 3. 

Schulze J (2007). Improvements in Cereal Tissue Culture by 
Thidiazuron: A Review. Fruit, Vegetable and Cereal Science and 
Biotechnology. Global Science Books. 1(2): 64-79. 

Taylor JRN, Robins DJ (1993). Factors influencing β-amylase activity in 
sorghum malt. J. Lust. Brew., 99: 413-416. 

Weishing K, Nybom H, Wolff K, Meyer W (1995). DNA isolation and 
purification.In DNA fingerprinting in plants and fungi, CRC Press, 
Boca Raton, Florida. pp. 44-59. 

 
 
 


