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Abstract 

The DNA Level of Coconut leaf was determined using agarose gel electrophoresis and UV-double beam 

spectrophotometer. 30µg leaf sample was weighed; chemical homogenization using mortar and pestle was done 

using lyses buffer and “Morning fresh” detergent. Whole sample was centrifuged at 10,000 rpm for 20 minutes; 

the supernatant was decamped into clean microcentruifuge tubes. Ethanol (500ml) was added and mixed 

thoroughly and incubated at room temperature for 30 minutes. DNA is insoluble in ethanol and so will appear as 

white precipitate at the bottom of the tube. Sample was centrifuged at 10,000 rpm for 5 minutes, thereafter the 

content was exposed to the atmosphere for 10 minutes to rid off remaining solvent (Ethanol). The pellets were 

dissolved in 50ml of TE (Tris-EDTA) buffer. The DNA (25ml) was taken and diluted in 1.75ml of TE Buffer 

and absorbance read at 260nm and 280nm with purity of DNA calculated followed by Electrophoresis. 25ml of 

the DNA sample was taken and ran on 0.8% agarose gel electrophoresis using a standard marker for 60 minutes. 

The analysis was done in triplicate with the ratio of absorbance at 260 and 280nm (1.79, 1.76 and 1.84) showing 

the purity of the DNA sample. 
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INTRODUCTION 

The coconut palm, Coccos nucifera is a member of the family Arecaceae (palm family). It is the only accepted 

species in the genus cocos (Hahn, 1997). The term coconut can refer to the entire coconut palm, the seed, or the 

fruit, which is not a botanical nut. Found across much of the tropic and subtropics area, the coconut is known for 

its great versatility as seen in many domestic commercial and industrial users of its different parts. Coconuts are 

part of the daily diet of many people. When young, the entire fruits are used as melons, when mature only the 

seeds are used as nuts. The oil and milk derived from it are commonly used in cooking and frying. Coconut oil is 

also widely used in soaps and cosmetics. The clean liquid coconut water within is a refreshing drink and can be 

processed to create alcohol. The husks and leaves can be used as material to make a variety of products for 

furnishing and decorating. It also has cultural and religious significance in many societies that use it (Grimwood 

et al, 1975). 

The determination of the concentration of DNA or RNA in solution is a fundamental task in molecular 

biology. The quantity of DNA is limiting in most experiments, therefore the knowledge of its concentration is 

critical. Determination of the DNA concentration can be estimated either by qualitatively comparing the 

fluorescence of DNA bands in an agarose gel to a standard or by spectrophotometric. 

Deoxyribonucleic Acid (DNA) is a nucleic acid containing the genetic instructions used in the 

development and functioning of all known living organisms (with the exception of RNA viruses). The DNA 

segments carrying this genetic information are called genes. Likewise, other DNA sequences have structural 

purposes, or are involved in regulating the use of this genetic information. Along with RNA and proteins, DNA 

is one of the three major macromolecules that are essential for all known form of life. 

DNA consists of two long polymers of simple units called nucleotides, with backbones made of sugars 

and phosphate groups joined by ester bonds. These two strands run in opposite directions to each other and are 

therefore anti-parallel. In living organisms, DNA does not usually exist as a single molecule, but instead as a pair 

of molecules that are held tightly together (Berg, et al, 2002). These two long strands entwine like vines, in the 

shape of a double helix. 

As a portable source of both food and water, the coconut played a critical role in the ability of humans 

to voyage, establish trade routes and colonize lands in regions throughout the Cold World Tropics (Harries, 

1978). This species continues to have hundreds of uses as a source of food, drink, fiber construction matter, 

charcoal and coil. (Batugal, 2005). The history of dispersal and cultivation of this species is thus fundamentally 

intertwined with human history in the tropics. 
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AIMS AND OBJECTIVES OF THE RESEARCH 

These includes: 

1. To isolate and estimate the DNA level of coconut leaves (Coccos nucifera) 

2. To evaluate a basis for genetic analysis in the area of scientific, medical or forensic purposes such as 

introduction of DNA into each of animals or plants or for diagnostic purposes. 

 

MATERIALS AND METHODS 

This research/bench work was carried out between May – November, 2012 in the Biochemistry Laboratories of 

the Department of Biochemistry, Kaduna State University, Kaduna – Nigeria. 

Principle of Extraction 

The concentration of DNA sample can be checked by the use of UV spectrophotometry. DNA absorb UV light 

very efficiently making it possible to detect and quantify at concentrations as low as 2.5µg/µl. The nitrogenous 

bases has  an absorption maximum at about 260nm, using a 1-cm light path, the extinction coefficient for 

nucleotides of this wavelength is 20. Based on this, the absorbance at 260nm in a 1-cm quartz cuvette of a 

50µg/ml solution of double stranded DNA or a 40µg/ml solution of single stranded RNA is equal to 1 or RNA in 

the sample as follows: 

DNA Concentration (µg/ml) =  

(O.D260) x (dilution factor) x [50µg DNA/ml/(1 O.D260 unit)] 

Coconut leaf (30mg) was weighed and homogenized using mortar and pestle. At pH8, 100µL of 0.1M 

Tris HCl buffer was added, SDS (Sodium Dodecyl Sulphate) (50µl) was also added and mixed by inverting the 

tube. Potassium acetate (mildly acidic) (100µl of 5M) was then added, mixed by inverting the tube and placed an 

ice for 5 minutes. The whole tube was centrifuged at 10,000 rpm for 20 minutes supernatant was decanted into a 

clean micro centrifuge tube. 

Ethanol (500µl) was added, mixed thoroughly and incubated at room temperature for 30 minutes. DNA 

is insoluble in ethanol and so will appear as white precipitate at the bottom of the tube. The sample was 

centrifuged at 10,000 rpm for 5 minutes with after which the tube content was exposed to the atmosphere for 10 

minutes in order to get rid of any remaining ethanol. The pellets were dissolved in 50µl of TE Buffer. The DNA 

(25µl) was taken and diluted in 1.75ml of TE Buffer, with absorbance taken at 260nm and 280nm and purity 

calculated, then followed by electrophoresis. (Lodhir M.A et al (1994). 

TAE Buffer (400ml 1X) was prepared by adding 40ml 10X TAE Buffer to make a 1.0% agarose gel by 

adding 1.0g of agarose powder to 50ml 1X TAE buffer in a 250ml Erlenmeyer flask, another 50ml 1X TAE 

Buffer was added, swirled to suspend the agarose in the TAE buffer. This mixture was placed in a microwave 

oven and heated for 2 minutes. After proper cooling on bench top, 10.0ul ethidium bromide (10.0µg/ml) was 

added and swirled to mix. A Gel mold was assembled with the 1.0% agarose solution poured carefully into one 

corner of the mold and allowing for even spread and allowing it to get firm. This was then placed into an 

electrophoresis chamber with the remaining 500ml 1X TAE Buffer poured to cover the gel completely. In a 

labeled centrifuge tube, 25µl sample DNA was mixed with 5µl sample loading dye. In another labeled centrifuge 

tube, 15µl of DNA ladder and 5µl sample loading dye were mixed both sample DNA and DNA ladder were 

centrifuged for 30 seconds at 5000 rpm to remove air bubbles. 

Sample and Ladder DNA (25µl) each were placed into separate lanes avoiding overfilling the wells. A 

lid was placed on the chamber and the appropriate terminals connected to a power supply. On a setting of 100V, 

the DNA samples were ran through the gel until the loading dye was two-thirds of the way through the gel for 1 

hour, with the DNA bands identified using an ultraviolet light box. (Lodhir M.A et al (1994). 

 

RESULTS 

Table 1: Absorbance Values of DNA samples extracted from coconut leaf from three different 

locations (markets) measured at 260 and 280nm 

 ABSORBANCE VALUES   

Location  260nm 280nm 260/280 Ratio Concentration in µg/ml 

Karsuwa Benchi 2.45 1.37 1.79 8.7 

Central Market 2.77 1.57 1.76 9.83 

Kasuwa Monday 2.68 1.46 1.84 9.51 
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Agarose gel image of DNA isolated from coconut leaf from three different locations 

 
Plate 1 

 

DISCUSSION 

From the results obtained, Table 1 shows the absorbance of the DNA samples at 260nm and 280nm. The 

absorbance at 260nm indicated the presence of DNA whereas at 280nm indicated the presence of proteins. From 

the values of 2.45, 2.77 and 2.68 obtained at 260nm, it showed that there was significant amount of DNA in the 

samples from the three different locations and also the values of 1.37, 1.57 and 1.46 obtained at 280nm showed 

the presence of protein in the DNA sample. From the 260/280 ratio obtained, the values of 1.79, 1.76 and 1.84 

indicated the purity of the DNA samples since the range of purity was between. (1.65 – 1.85) 

(biobzc@hofstra.edu)? 

Table 1 also showed the DNA concentration in the three samples 8.7µg/ml from Kasuwa Berchi, 

9.83µg/ml from the Central Market and 9.51µg/ml from Kasuwa Monday, being very significant 

amounts/concentrations which could serve as a good source of DNA for Genetic engineering, Forensics and 

possibly for cloning. 
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