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ABSTRACT 

 

The project was conducted to generate DNA profile of Ageratum conyzoides L using RAPD-PCR. 
Ageratum conyzoides L is a plant species which may look similar to another particular herb that 

makes the identification of the plant species be difficult. By simply looking at the DNA profile of a 

plant species, the identification and level of variations can be detected. Samples were collected from 
two different locations in Sarawak, Malaysia, namely Kuching and Kota Samarahan. The genomic 

DNA was extracted from the young leaves by using SDS extraction method with some modifications. 

The quantity and purity of the extracted DNA was analyzed using spectrophotometer. The quality was 
checked by performing agarose gel electrophoresis. Then, the extracted DNA was subjected to 

RAPD-PCR analysis. Twenty decamer RAPD primers (OP A1-OP A20) were screened but all failed 

to produce DNA banding patterns. Optimization of annealing temperature for the RAPD-PCR was 

done to find the suitable temperature for the primer to anneal at the DNA strand. Optimization of 
number of cycles also was done for 35 and 45 cycles. However, the optimization also gave the 

negative results which maybe indicated that all primers are not match with DNA sequence of 

Ageratum conyzoides L. 

Keywords: Ageratum conyzoides L, SDS, RAPD-PCR, DNA profiles.  

 

ABSTRAK 

 

Projek ini telah dijalankan bagi mendapatkan profil DNA Ageratum conyzoides L menggunakan 

RAPD-PCR. Ageratum conyzoides L adalah spesis tumbuhan yang mungkin kelihatan serupa dengan 

lain herba tertentu yang membuat pengenalan spesis tumbuhan menjadi sukar. Dengan hanya 
melihat profil DNA daripada spesis tumbuhan, pengenalan dan tahap variasi boleh dikesan. Sampel 

diambil dari dua lokasi yang berbeza di Sarawak, Malaysia, iaitu Kuching dan Kota Samarahan. 

DNA genomik telah diekstrak daripada daun muda dengan menggunakan kaedah pengekstrakan SDS 

dengan sedikit pengubahsuaian. Kuantiti dan ketulenan DNA yang diekstrak telah dianalisis dengan 
menggunakan spektrofotometer. Kualiti pula diperiksa dengan melakukan agarose gel elektroforesis. 

Kemudian, DNA yang diekstrak adalah tertakluk kepada analisis RAPD-PCR. Dua puluh decamer 

RAPD primer (OP A1-OP A20) telah diperiksa tetapi semua tidak berjaya menghasilkan corak 
banding DNA. Pengoptimuman suhu untuk RAPD-PCR telah dilakukan untuk mencari suhu yang 

sesuai untuk primer melekat pada templat DNA. Optimasi bilangan kitaran juga dilakukan selama 35 

dan 45 kitaran. Walau bagaimanapun, optimasi ini juga memberi keputusan negatif yang 
menunjukkan kemungkinan bahawa semua primer tidak sepadan dengan susunan DNA Ageratum 

conyzoides L. 

Keywords: Ageratum conyzoides L, SDS, RAPD-PCR, profil DNA.  
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1.0 INTRODUCTION 

 

Ageratum conyzoides L (Asteraceae) which is commonly known as tropical 

whiteweed or Billy goat weed is a common tropical annual herbaceous weed. It has been 

known since ancient time as a medicinal plant and it is native to Central America, Southeast 

Asia, South China, India and West Africa (Amadi et. al., 2012). It has a great morphological 

variation and generally found in cultivated fields and other ecosystems such as pastures 

grasslands, wastelands and even forest (Osho and Adetunji, 2011). According to Shekhar and 

Anju (2012), this species grows to approximately 1 m in a height, with 7.5 cm long ovate 

leaves. Meanwhile, the stem and leaves are covered with fine white hairs and the flowers are 

purple to white in colour.  They also stated that Ageratum conyzoides L has been used 

traditionally to treat diarrhea, pneumonia, diabetes, spasm, fever, asthma, headache, colic and 

to heal burn wound (Shekhar and Anju, 2012). Furthermore, all bioactive compounds found 

in this species have been shown to possess biological activities including against the 

microbes such as bacteria and fungi (Okunade, 2001). 

To distinguish similar morphological appearance of the any plant species, DNA 

profiles can be used (Rosmawati and Siti Izyan, 2011). Random Amplified Polymorphic 

DNA (RAPD) is one of the PCR based methods that can be ultilised in generating the DNA 

profiles. RAPD is the amplification of the DNA using random, short and single ten-base 

primers of arbitrary nucleotide sequence that are annealed in the first few cycles of PCR at 

low stringency, to ensures the generation of polymorphic amplified products by allowing 

priming with mismatches between primers and template (Newton and Graham, 1994; Sahoo 
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et. al., 2008). This technique is a simple and less labour-intensive which has been 

successfully used in previous researches, including the identification of plant species and its 

genetic variance (Sahoo et. al., 2008). 

In this study, RAPD analysis has been conducted on Ageratum conyzoides L and 

twenty different decamer primers have been screened. The objectives of this study are to 

extract the genomic DNA of Ageratum conyzoides L and to generate DNA banding pattern of 

the plant species by performing RAPD-PCR.  

  



4 
 

2.0 LITERATURE REVIEW 

2.1 Ageratum conyzoides L 

Ageratum conyzoides L is an annual herbaceous weed that has a long history of traditional 

medicinal uses in several countries of the world. The stems and leaves are covered with fine 

white hairs, the leaves are ovate and the flowers are purple to white (Shekar and Anju, 2012). 

This species has a variety of phytochemical compounds such as alkaloids, cumarins, essential 

oils, flavanoids and tannins which are the active components in some biological activities 

(Ming, 1999). Previous study in Central Africa showed that Ageratum conyzoides L is used 

to treat pneumonia and to cure wounds and burns, while in India, the communities used the 

plant traditionally as a bacteriocide, anticysenteric and antilithic (Shekhar and Anju, 2012). 

This species also can be used to cure diabetes as reported by Nyunaï et al. (2009). They 

conducted study on  hypoglycaemic and antihyperglycaemic activity of Ageratum conyzoides 

L which evaluated in normal rats and in streptozotocin-induced diabetics rats and concluded 

that the leaves of Ageratum conyzoides possess blood glucose lowering effect in the 

normoglycemic and in streptozotocin-induced hyperglycemic rats, which validate the use of 

the plant in diabetes treatment. Hence they suggested that, the hypoglycemic effect of 

Ageratum conyzoides L may be partly due to flavanoids, tannins, terpenoids, and/or 

coumarins present in the plant. Moreover, component in Ageratum conyzoides L such as 

terpenic compounds, mainly precocenes, have antijuvenile hormonal activity, which are 

probably responsible for any insecticidal activity in agricultural use (Ming, 1999). Ageratum 

conyzoides L also can be used in healing wound and other skin diseases due to the 

antibacterial effect of the methanolic extract from the plant (Oladejo et al., 2003) and the 

present of phenol in Ageratum conyzoides L posses an antimicrobial agent as phenol and 
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phenolic compounds have been used in disinfectants (Amadi et. al., 2012). Furthermore, it 

also can be used to cure headache, asthma, spasmodic, colic and fever (Amadi et. al., 2012; 

Shekhar and Anju, 2012).  

 

2.2 Biological Activities 

It has been found that Ageratum conyzoides L is very useful in muscular system especially 

for cardiac muscle. In 1998, Garcia and Carvalho conducted a study on the 

electrophysiological effects of Ageratum conyzoides L crude extract on the guinea-pig heart. 

They found that, the Ageratum conyzoides L extract can change the electrocardiogram, atrial 

impulse velocity, and coronary vessels on isolated guinea-pig heart and revealed that the 

extract depressed the SA nodal activity by slowing the heart. Other research which cited in 

Ming (1999), reported that aqueous extract of the whole plant are used in the demonstration 

of muscle relaxing activities in Kenya, which confirm the effectiveness of the Ageratum 

conyzoides L as an antispasmodic (Achola et al., 1994).  Ming (1999) also cited that 

Ageratum conyzoides L is recommended by Brazilian Drugs Central as an antirheumatic 

(Brasil, 1989).  Moreover, Ageratum conyzoides L contain many active compounds that 

could be importance in the pharmaceutical industry, especially for the treatment of diseases 

caused by selected microbes which has been studied. In 2011, Osho and Adetunji were set 

out a study on antimicrobial activity of the essential oils of Ageratum conyzoides L. They 

examined some selected Candida species (C. stellatoidea, C. albicans and C. glabrata) and 

bacterial species (Bacillus subtilis, Pseudomonas aeruginosa, Klebsiella pneumonia and 

Staphylococcus aureus) using well diffusion methods and minimum inhibitory 
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concentrations. They found that all the microbes tested were sensitive to the essential oils 

except Pseudomonas aeruginosa because this bacteria was completely resistant to the 

essential oil. Essential oils from this plant are also proven has antimicrobial activity against 

Bacillus subtillis, Klebsiella pneumonia and Staphylococcus aureus based on it usefulness in 

treatment wounds and burns (Osho and Adetunji, 2011). 

 

2.3 RAPD-PCR 

PCR is an in-vitro technique which allows the amplification of a specific DNA region that 

lies between two regions of known DNA sequence (Newton and Graham, 1994). Through 

PCR, DNA fingerprinting can be done to detect the polymorphisms for genetic mapping, 

phylogenetics and population biology (Welsh and McClelland, 1990). Each species has its 

own molecular identification and characteristics which make it differ from each other. 

However, the difficulties in the identification may arise when the species contain the same 

characteristics which may look similar to another species. Hence, nowadays the researchers 

recommended the random amplified polymorphic DNA (RAPD-PCR) method, to determine 

the genetic variance and molecular characteristic of species. RAPD has been used to reveal 

and determine the molecular identity of Ageratum conyzoides L (Rosmawati and Siti Izyan, 

2011). By using this technique, they have been successfully generated a DNA profile of 

Ageratum conyzoides L with a decamer primer OPB08. Furthermore, this technique of 

genetic characterization is most applicable where the genome of organisms is unknown 

(Sahoo et. al., 2008). The primer will be chosen randomly in the amplification of the DNA. 

RAPD method utilizes short (10 nucleotide) primers of arbitrary nucleotide sequence that are 
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annealed in the first few cycles of PCR at low stringency, which ensures the generation of 

products by allowing priming with mismatches between primers and template (Newton and 

Graham, 1994). Based on previous study by Alves et. al., (1999) on the characterization of 

Brazilian keratitis isolates of the genus Acanthamoeba, they concluded that RAPD is the 

suitable method to distinguish between closely related Acanthamoeba sp isolates and to 

determine the characterization of this species compared to the profiling cyst features method. 

Moreover, RAPD is the simplest and fastest method which required only small amount of 

template DNA for the amplification reactions (Sahoo et. al., 2008). RAPD also has been used 

by Kunawa (2011), in their research to differentiate the members of the Bacillus cereus 

group, as they share same morphological and biochemical characteristics. This rapid, 

reproducible and powerful method also has been used for identification of Legionella species 

and to investigate the genetic diversity within a population Penicillium marneffei isolated 

from AIDS patients in Guangdong, China (Presti et. al., 1998; Li et. al., 2012). 

 

2.4 Arbitrary Primer 

An oligonucleotide primer is the most important component in PCR. According to John 

Welsh et al., (1995), a short, single stranded primer (DNA molecules) will be used to initiate 

DNA synthesis from sites along the template with which it matches only imperfectly. After 

being amplified by PCR, they stated that the amplified sequences represent an arbitrarily 

chosen small sample of the template DNA because the priming events during the initial low 

stringency cycles depend on the nucleotide sequence of the primer, which has been chosen 

arbitrarily. 
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2.5 Optimization of PCR 

The nature of RAPD marker is either presence or absence during assessed. Hence, to confirm 

the reproducibility, the amplification must be repeated. No detectable product and low yield 

of the desired product are the common problem encountered in PCR. Hence, optimization of 

PCR should be done. Innis and Gelfand (1990) stated that if Taq DNA polymerase 

concentration is too high, nonspecific background products may accumulate and if too low, 

an insufficient amount of desired product is made. For dNTP, they stated that low dNTP 

concentrations minimize mispriming at nontarget sites and will reduce the likehood of 

extending misincorporated nucleotides. Moreover, optimization of annealing temperature is 

depends on the length, base composition and concentration of the amplification primers. 

Innis and Gelfand (1990) also stressed on the number of cycles. They mentioned that the 

optimum number of cycles will depend mainly upon the starting concentration of target DNA 

when other parameters are optimized. Too many cycles can increase the amount and 

complexity of nonspecific background products while too few cycles give low product yield.  
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3.0 MATERIALS AND METHODS 

3.1 Sample Collection 

Ageratum conyzoides L were collected from three sub-locations in Kota Samarahan area; 

Kampung Tanjung Bundong, Kampung Nangka and Kampung Pinang and three sub-

locations also in Kuching; Kampung Temenggong Haji Gobil, Bandar Baru Samariang and 

kampong Rampangi. The plant samples were taken and packed in a clean labeled plastic bag 

before kept on ice. Then, samples were transferred and kept in the lab’s freezer at -20
0
C prior 

to DNA extraction process. 

 

3.2 DNA Extraction 

The DNA extraction method was carried out using sodium dodecyl sulphate (SDS) method 

(Kikuchi et. al., 1998) with some modifications. The leaves were freeze-dried using liquid 

nitrogen and ground into fine powder. Then the fine powder was added with 600 µl of pre-

heated extraction buffer [0.1 M of Tris-HCL (pH 8.0), 0.01 M of EDTA (pH 8.0) and 0.01 M 

of NaCl; 10 % SDS] and 0.2 % (v/v) β-mercaptoethanol that were added to the extraction 

buffer just before used. In a 1.5 ml centrifuge tube, the mixture was mixed thoroughly by 

inversion. After that, the mixture was incubated at 65
0
C for 30 minutes and mixed by 

inverting the tube every 15 minutes. Exactly 220 µl of 5 M ammonium acetate was added 

and the mixture were left to cool at room temperature before mix it again thoroughly. At 4
0
C, 

the mixture was incubated again for 15 minutes and centrifuged for 10 minutes at 5700 rpm. 

To precipitate the DNA, the supernatant was transferred into a new tube which already 

contained with 300 µl of cold isopropanol and was inverted occasionally for 5 minutes. To 
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form the DNA pallet, the samples were centrifuged for 10 minutes at 5700 rpm. The DNA 

pellet was collected and air-dried at room temperature. The pellet then was washed by adding 

500 µl of 70 % ethanol and re-centrifuged for 10 minutes at 5700 rpm. The collected pellet 

was air-dried for 20 minutes at room temperature to remove any drops of ethanol. Then, re-

washed of DNA pellet were done by adding 500µl of 70% ethanol and re-centrifuged for 10 

minutes at 5700rpm again to remove any excess salts in the sample. After that, the pellet was 

resuspended in 100 µl of TE buffer and left to dissolve overnight at 4 
0
C. The cellular debris 

which is not dissolve was spun down at 500 rpm for 20 minutes. Finally, the collected 

supernatant was stored at 4
0
C or -20

0
C before use.  

 

3.3 DNA Detection 

An agarose gel electrophoresis of 1 % gel also was performed to check the quality of the 

extracted DNA samples (Sambrook et. al., 1989). The buffer system that was used was TBE 

buffer. 

 

3.4 Quantification and Purity Determination of Extracted DNA 

A spectrophotometer was used to determine the quantity and purity of the extracted DNA. 

The absorbance readings were taken and recorded at wavelengths of 260 nm and 280 nm. 

Then, the DNA concentration was calculated using formula:   

DNA concentration (µg/ml) = measured A260 X Dilution factor X 50 µg/ml 
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The measurement of the DNA purity was determined by taking the ratio of absorbance at 260 

nm over the absorbance at 280 nm. 

 

3.5 RAPD-PCR Analysis 

Twenty random decamer RAPD primers (1
st
 BASE) were tested (Table 1). 

Table 1: Designations and sequences of the twenty RAPD primers that were screened. 

Primers Sequence 

OPA 1 5’-CAGGCCCTTC-3’ 

OPA 2 5’-TGCCGAGCTG-3’ 

OPA 3 5’-AGTCAGCCAC-3’ 

OPA 4 5’-AATCGGGCTG-3’ 

OPA 5 5’-AGGGGTCTTG-3’ 

OPA 6 5’-GGTCCCTGAC-3’ 

OPA 7 5’-GAAACGGGTG-3’ 

OPA 8 5’-GTGACGTAGG-3’ 

OPA 9 5’-GGGTAACGCC-3’ 

OPA 10 5’-GTGATCGCAG-3’ 

OPA 11 5’-CAATCGCCGT-3’ 

OPA 12 5’-TCGGCGATAG-3’ 

OPA 13 5’-CAGCACCCAC-3’ 

OPA 14 5’-TCTGTGCTGG-3’ 

OPA 15 5’-TTCCGAACCC-3’ 

OPA 16 5’-AGCCAGCGAA-3’ 

OPA 17 5’-GACCGCTTGT-3’ 

OPA 18 5’-AGGTGACCGT-3’ 

OPA 19 5’-CAAACGTCGG-3’ 

OPA 20 5’-GTTGCGATCC-3’ 

 

PCR was conducted by adding genomic plant DNA with these following components: 2 µl of 

10 X PCR buffer, 3 mM magnesium chloride, 0.2 mM dNTP mix, 1 U Taq DNA 

polymerase, 1.0 µM of primer and sterile distilled water in a 20 µl reaction.  
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Table 2: PCR reagents. 

PCR reagent (stock) Quantity per reaction (µl) 

10X PCR buffer 2.0 

MgCl2 2.4 

2 mM dNTP 2.0 

RAPD Primer 2.0 

Taq DNA polymerase 0.2 

Template DNA 1.0 

Steriled distilled water 10.4 

Total volume 20.0 

 

Then, the DNA amplification was performed under optimal thermocycling conditions of 1 

min initial denaturation at 94
o
C, followed by 40 cycles of 1 min denaturation at 92

o
C, 1 min 

annealing at 35
o
C and 2 min extension at 72

o
C, with a final extension of 5 min at 72

o
C. The 

optimization of PCR also was performed in terms of annealing temperature and number of 

cycles. 

 

3.6 Detection of the RAPD-PCR Products 

The PCR amplicons were separated on a 1.5 % (w/v) agarose gel (Sambrook et al., 1989). 

0.375 g of agarose powder was weighed and mixed with 25 ml TBE buffer. Then the mixture 

was heated for 1 minute in the microwave for the powder to soluble completely. After 

boiling, 1 µl of ethidium bromide was added to the gel liquid and then poured into a gel cast. 

A comb was then inserted and the gel liquid was left at room temperature to be solidified. To 

run the agarose gel electrophoresis, 5 µl of PCR product was mixed with 3 µl of loading dye 

and was mixed on a piece of parafilm. The mixture was then loaded into the gel well. The gel 

was ran at 100 V and after running the gel, the stained gel was documented using Gel 

Documentation System.  



13 
 

3.7 Optimization of PCR parameters 

Some optimization on number of cycles and annealing temperature were done to find the 

suitable optimal parameters that can produce banding pattern. Annealing temperature of 

32
o
C, 34

o
C, 36

o
C, 38

o
C, 39

o
C and 40

o
C were tested. Number of cycles also had been 

optimized, from 35 cycles to 40 and 45 cycles.  
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4.0 RESULTS 

4.1 DNA Detection 

An agarose gel electrophoresis was done to detect the presence of extracted genomic DNA 

from areas; Kuching and Kota Samarahan.  

 

Figure 1: An inverted picture of an EtBr stained agarose gel of extracted DNA. 

 

Based on Figure 1 above, sample 1, 2 and 3 are DNA extracted from samples obtained from 

Kuching area and sample 4, 5 and 6 are DNA extracted from samples obtained from Kota 

Samarahan area. Result in figure showed that all DNA band were smeared. Hence, pre-

washed of the extracted DNA was performed to get less smeared band result, as shown in 

Figure 2. 

10000 bp 
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Figure 1: An inverted picture of an EtBr strained agarose gel of pre-washed extracted DNA. 

 

4.2 Determination of the Quantification and Purity of DNA 

After detection of DNA was done, the quantification and purity of DNA was determined by 

using spectrophotometer with dilution factor of 100. 

Table 3: Spectrophotometer results 

Sample Concentration of DNA  

(µg/ µl) 

Purity (260/280) 

1  0.372 1.987 

2 0.459 1.969 

3 0.205 1.700 

4 0.303 1.856 

5 0.258 1.783 

6 0.275 1.437 

 

 

 

10000 bp 
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4.3 RAPD Primer Screening and Optimization 

Twenty RAPD primers had been screened with annealing temperature of 35
 o

C for 40 cycles. 

However, the result did not show any banding pattern as shown in Figure 3 below.  

 

Figure 2: An inverted picture of the screening of some primers with negative and positive 
control. (Lane 1= ladder, lane 2= negative control, lane 3= positive control, lane 4-8= OPA 1, 

OPA 2, OPA 3, OPA 4, OPA 5). 

 

Optimization on number of cycles was done from 35 cycles to 40 cycles and from 40 

cycles to 45 cycles and annealing temperature of 32
o
C, 34

o
C, 36

o
C, 38

o
C, 39

o
C and 40

o
C was 

tested. However, the result is still negative. No banding pattern shown. 

 

                                                                 

 

10000 bp 


