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ABSTRACT 

        In August 2012 at the Tissue Culture and Biotechnology 

laboratory of the Florticulture Department, Faculty of 

Agriculture, Alexandria University, Egypt. Eleven 

commercial varieties of "Coleus blumei"(Co5, Co11, Co15, 

Co16, Co17, Co1, Co2, Co9, Co10, Co13 and Co20) were 

evaluated for the total phenolic contents of leaves then six of 

them (Co1, Co2, Co9, Co10, Co13 and Co20) which were the 

most tolerant to weather and environmental conditions were 

selected to study the extent of genetic variation among them. 

Genetic analysis with random amplification of polymorphic 

DNA markers (RAPD) was used to identify the best quality 

for its medicinal purpose, the most tolerant to weather and 

environmental conditions. The descending order of 

concentration of (TPC) for Eleven varieties was (Co17≥ 

Co1≥ Co13≥ Co15≥ Co5 > Co10≥ Co9≥ Co2 > Co20≥ Co16≥ 

Co11).The descending order of concentration of (TPC) for 

Six selected varieties was Co1≥ Co13> Co10≥ Co9≥ Co2> 

Co20, respectively. The highest concentrations of (TPC) was 

observed in Co17 (4.7) mg g
-1

, Co1 (4.6020) mg g
-1

 fresh wt. 

of leaves and Co13 (4.0183) mg g
-1

 fresh wt. of leaves, while 

the lowest concentration was observed in Co20, Co16 and 

Co11 (2.5313, 2.53 and 2.5) mg g
-1

 fresh wt. of leaves.  

Analyses carried out included random amplification of 

polymorphic DNA (RAPD) on the six varieties of Coleus 

blumei using random primers for PCR Agarose gel. It was 

concluded that variety of Co1 is the lowest variety in genetic 

similarity with the rest of varieties. While Co13 & Co2 also 
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Co10 & Co20 had the closest genetic similarity depending on 

the cluster analysis.   

  
Key words: Coleus blumei , Total phenolic content, DNA isolation, antioxidant, 

DNA for PCR amplification,  RAPD, genetic diversity, conservation, primers, 

genetic polymorphism.  

   INTRODUCTION 

      Coleus plants are Native to Africa and Southeast Asia and heat-

loving. Coleus are actually herbaceous perennials in their native, 

tropical climate. The leaves can be narrow or wide, round or ovate, 

and come in a wide range of interesting shapes and fancy leaf 

edges. The colored foliages of Coleus are so famous which can be 

red, pink, purple, green, yellow, orange, brown, and all shades in 

between (De Loureiro, 1970). Coleus flowers are quite tiny and 

cover a terminal flower spike. The flowers range in color from 

shades of purple to true blue to nearly white. Foliar variegation in 

coleus is caused by differences in the distribution and levels of 

chlorophyll and/or anthocyanins. Observations of seed-propagated 

commercial cultivars indicate the presence of both pattern and 

nonpattern types of foliar variegation. Previous investigations have 

determined that control of variegation in coleus is nuclear and, in 

most cases, simply inherited (Boye, 1941; Boye and Rife, 1938 and 

Rife, 1940, 1944, 1945and 1948). 

        The genus Coleus was first described by De Loureiro (1970). 

There are more than 500 varieties of coleus in cultivation all over the 

world. Coleus plants are very colorful and can be grown in-door as 

well as outdoors. Medicinal plants have curative properties due to the 

presence of various complex chemical substances of different 

chemical nature, which are found as secondary plant metabolites in 

one or more parts of these plants (Aswal and Goel, 1996).  All types 

of Coleus are now in the genus Solenostemon scutellarioides, so 

technically the earlier names such as "Coleus blumei," Coleus 

verschaftelti, or "Coleus hybridus" no longer exist. Most of our plants 

labeled with the common name "Coleus" fall into the former Coleus 

blumei category, although some of the trailing varieties were formerly 

labeled C. pumilus or C. rehneltianus. In the absence of a Coleus 
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Society or registry for hybridizers, many Coleus cultivars have been 

claimed, renamed, and even patented by nurseries. Coleus are also 

very generous with producing "sports," which are mutations that can 

be propagated and sold as  new varieties. The same sport may occur 

spontaneously at different nurseries and each might claim it as a new 

introduction and give it their own name. This causes a lot of confusion 

for Coleus collectors! Natural products are the source of synthetic and 

traditional herbal medicines (Natarajan et al., 2003). They are still the 

primary health care system in some parts of the world (Shaukat et al., 

2010). Plants, including herbs and spices, have many phytochemicals 

which are potential sources of natural antioxidants, e.g. phenolic 

diterpenes, flavonoids, tannins and phenolic acids (Dawidowicz,et al., 

2006). These compounds have anti-oxidant, anti-inflammatory and 

anti-cancer activities (Lee et al., 2004). Phenolic compounds are also 

thought to be capable of regenerating endogenous α-tocopherol in the 

phospholipid bilayer of lipoprotein particles back to its active 

antioxidant form (Rice-Evans et al., 1996). Rasineni et al., (2008) 

suggest that Coleus can be used as an important source of phenolic 

compounds. 

       Genetic variation is essential for long term survival of species and 

it is a critical feature in conservation. For efficient conservation and 

management, the genetic composition of the species in different 

geographic locations needs to be assessed. In recent years, 

fingerprinting systems based on RAPD analysis have been 

increasingly utilized for detecting genetic polymorphism in several 

plant genera. Coleus sp. is one of the important medicinal plants 

extensively used by traditional practiceoners in India for its medicinal 

value. RAPD analysis (Welsh and McClelland, 1990 and Williams et 

al., 1990) is capable of detecting differences among strains of a single 

species. The simplicity and fast sample processing of RAPD technique 

make it useful for assessing population genetic parameters such as 

within-population and between-population genetic diversity. An 

additional advantage is that knowledge of the DNA sequences is not 

necessary to apply this technique (for a review on this technique see 

Weising et al., 1995). PCR based RAPD markers have been widely 

used in assessing genetic variation by measuring genetic diversity in 

many species, including medicinal plants (Rosa Martinez et al., 2005). 
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Since variability is a prerequisite for selection programme, it is 

necessary to detect and document the amount of variation existing 

within and between populations. DNA marker based fingerprinting 

can distinguish species rapidly using small amounts of DNA and 

therefore, can assist to deduce reliable information on their 

phylogenetic relationships. DNA markers are not typically influenced 

by environmental conditions and therefore, can be used to describe 

patterns of genetic variation among plant populations and to identify 

duplicated accessions within germplasm collections (Jubera et al., 

2009). Molecular markers have been shown to be useful for genetic 

variation of plant species. These markers based on the polymerase 

chain reaction (PCR) technique which is the most commonly used for 

these purposes. Several different PCR- based techniques have been 

developed during the last decade, each with specific advantages and 

disadvantages. The randomly amplified polymorphic DNA (RAPD) 

markers techniques is quick, easy and requires no prior sequence 

information; it detects nucleotide sequence polymorphisms using 

single primer of arbitrary nucleotide sequence (Williams et al., 1990). 

RAPD marker have been extensively used for DNA fingerprinting 

(Moreno et al., 1998, Gilbert et al., 1999,  Gilbert, 2001 and Gilbert et 

al., 2006), as well as for genetic diversity studies (Hoz et al., 1996). 

Among the different types of molecular markers available, random 

amplified polymorphic DNA (RAPD) are useful for the assessment of 

genetic diversity because of their simplicity, speed and relatively low 

cost compared to other molecular markers (William et al., 1990; 

Rafalski and Tingey, 1993).  

         The main aim of this study was to compare the concentration of 

total phenolic compound between the eleven commercial varieties of 

"Coleus blumei ". Also, to study Cluster analysis [ PyElph GUl- the 

phylogenic tree illustrating the relationship between selected six of 

them (Fig.1-A) were the most tolerant to weather and environmental 

conditions (Co1, Co2, Co9, Co10, Co13 and Co20) using RAPD data 

and the Neighbor joining method of clustering to show DNA 

similarity] to compare between the concentration of total phenolic 

compound and the relationship between" Coleus blumei" genotypes in 

each varieties . And this was done to identify the best varieties in 



 

 

5 

 

J.Agric.&Env.Sci.Dam.Univ.,Egypt                              Vol.12 (2) 2013 

phenolic production also to have a better understanding about the 

relation between genotypes and phenolic compound production. 

  

MATERIALS AND METHODS 

 

       This work was done in August 2012 at the Tissue Culture and 

Biotechnology laboratory of the Florticulture Department, Faculty of 

Agriculture, Alexandria University, Egypt. 

Plant material:  
      Was collected from the eleven commercial varieties of "Coleus 

blumei"(Fig.1-A) and (Fig.1-B). Plants were planted in 25 cm pots and 

grown in the experimental station, faculty of Agriculture, Alexandria 

University. Each one take a code number as a name as appear in the 

follow: All eleven commercial varieties of "Coleus blumei" under 

study were evaluated for the total phenolic contents of leaves (Table 

2-A) and (Table2-B) then we selected six of them (Fig.1-A) which 

were the most tolerant to weather and environmental conditions to 

study the extent of genetic variation among them.  
 

Scientific Name: Coleus blumei (Solenostemon scutellarioides), Family : 

Lamiaceae (Labiatae), Genus : Coleus or Solenostemon and Part used: 

Leaves and the colours of their foliage range through yellow, red, 

crimson, and pink (Chung  and Choi, 2008). 
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Fig.1-A: The selected six commercial varieties of "Coleus blumei" images, their 

given codes and description of leaves per variety.  
 

Code No. 
Image of commercial 

varieties of "Coleus blumei" 
Description of leaves 

Co1 

 

Deeply-lobed leaves have a magical 

blend of magenta, red, rich maroon 

leaves with a subtle and purple on a 

heavily textured, ruffled leaf .! 

Co2 

 

heart-shaped leaves have red color 

with purple veining and a green edge 

Co9 

 

This coleus has frilly, deep 

watermelon-red leaves and yellow 

with a bright green edge. 

 

Co10 

 

Lime green with little yellow dots & 

modern leaves in the top colored 

purple. 

 

Co13 

 

Golden -green leaf. 

 

Co20 

 

Bright green with bright yellow in 

the middle of leaf. 
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Fig.1-B: The five remain commercial varieties of "Coleus blumei" images, their 

given codes and description of leaves per variety.  

Code No. Co5 Co11 Co15 Co16 Co17 

Image of 

commercial 

varieties of 

"Coleus 

blumei" 

   

 

 

Description 

of leaves 

Deeply-lobed 

leaves have red 

color with purple 

veining and a 

green edge 

Deeply-lobed 

leaves have deep 

watermelon-red 

leaves and yellow 

with a bright 

green edge 

Bright green 

with bright 

yellow and 

red in the 

middle of 

leaf. 

 

Deeply-lobed 

leaves Bright 

green with 

bright yellow in 

the middle of 

leaf. 

 

Lime green 

leaves 

  

Determination of total phenolic content: 

      The free bound phenolic contents in plants were determined using 

folin- ciocalteu
,
s method (AOAC, 2000). The free and bound phenolic 

extracts were diluted to an appropriate concentration. The diluted 

solution (0.5 ml) was then oxidized with folin- ciocalteu reagent (0.5 

ml) and then neutralized with saturated 1 ml of 25% (w/v) sodium 

carbonate solution. The volume was adjusted to 10ml with distilled 

water, then thoroughly mixed and allowed to stand for 45min at 

ambient temperature. The solution was centrifuged for 5min at 4000g 

and the absorbance of the clear supernatants was measured at 725nm 

using a spectrophotometer (UNICO 3200.) A standard calibration was 

prepared using ferulic acid (0, 20, 40, 60, 80 and 100 mg/ml) and the 

content of total phenolics in each extract was calculated and expressed 

as milligrams of ferulicacid equivalent (FAE) per gram of the sample. 

Total phenolic contents in plant extracts was expressed in gallic acid 

equivalents (GAE) and was calculated using the following equation:          

C = cV/m (12)  

Where C is the total content of phenolic compounds , mg GAE /g dry 

extract , c the concentration of gallic acid obtained from the 

calibration curve , mg / ml , V the volume of extract ml and m is the 

weight of extract , g.  
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DNA extraction  

     Total DNA was extracted from the plants using gene jet TM plant 

genomic DNA purification Mini Kit # K0791, # K0792 from 

fermentas 100 mg of young leaves were taken from each plant and 

thoroughly washed with water then ethanol to remove dust and other 

contaminants, milled under liquied nitrogen.  The DNA was extracted 

using Fermentas plant tissue DNA purification kit. The DNA was 

quantified spectrophotometrically at 260nm and DNA existence was 

tested using electrophoresis on 1.7% agarose gels. DNA was stored at 

– 20°C for further work ( Brewer and Fangman 1991). 

PCR reaction 
      Master Mix (Dream Taq 

TM 
green PCR Master Mix (2x) 

containing (DNA polymerase + optimized green buffer + MgCl2 and 

dNTPs.) .The PCR amplification was performed with initial 

denaturation at 94 °C for 3 min, 35 cycles of denaturation 94°C for 30 

sec, annealing at 55 °C for 30 sec extension at 72°C for 30 sec, and a 

final extension at 72°C for 5 min and storage at 4°C (Zeidan et al., 

2012). 

Gel Electrophoresis: PCR amplified product were subjected to 

electrophoresis in a 1.7% agarose gel containing Ethidium bromide in 

(1x) TBE buffer at 65 volts. For 1 hr using cleaver submarine 

electrophoresis unit. Gene ruler 100 bp plus DNA ladder from 

Fermentas was used to identify the DNA amplification 1.7% (w/v) 

agarose was dissolved in 1X TAE buffer (40 mM Tris-Acetate, 1 mM 

EDTA) by heating in microwave oven for about 2 minutes. It was then 

cooled to about 50 °C before 1 mg/ml Ethidium bromide (EtBr) was 

added. EtBr was included in the gel matrix to enable fluorescent 

visualization of the DNA fragments under UV light. The warm gel 

solution was poured onto casting tray to solidify and loaded into the 

sample wells. Agarose gel was submerged in electrophoresis buffer 

(TAE buffer) in a horizontal electrophoresis apparatus. The gel was 

run at 65 volt for about 1 hr. When electrophoresis was done, the gel 

was placed on a UV illuminator (Jyoti Scientific Ltd.) to visualize the 

fluorescent bands of ethidium bromide-stained DNA separation 

(Moyo, et al., 2008). Table (1) presents the different primers in the 

RAPD-PCR reaction as well as their sequence. 
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Table (1): Primers used in RAPD-PCR reactions 
 

S. No Primer Sequence (5’-3’) 

P1 OPD-05 TGAGCGGACA 

P2 OPH-20 GGGAGACATC 

P3 UBC-245 CGCGTGCCAG 

P4 UBC-261 CTGGCGTGAC 

P5 OPC-12 TGTCATCCCC 

P6 UBC-231 AGGGAGTTCC 

 

RAPD analysis  

      PyElph, a software tool which automatically extracts data from gel 

images, computes the molecular weights of the analyzed molecules or 

fragments, compares DNA patterns which result from experiments 

with molecular genetic markers and, also, generates phylogenetic 

trees, (Pavel and Vasile, 2012). 

Statistical analysis : Data were subject to analysis of variance 

(ANOVA) using SAS program, SAS Institute (2002). 

 

RESULTS AND DISCUSSION 

 

        The results in Table (2-A) and Table (2-B) indicated that there 

were significant differences between concentrations of total phenolic 

compounds (TPC) in the eleven commercial varieties examined. There 

was significant difference between the amount of (TPC) in Co1 & 

Co13 and (TPC) in Co20 Table (2-A). On the other hand, there were 

no significant differences between the amount of (TPC) in Co10, Co9 

and Co2. Also there were no significant differences between the 

amount of (TPC) in Co1 and Co13. The descending order of 

concentration of (TPC) was Co1> Co13> Co10> Co9> Co2> Co20, 

respectively. The highest concentrations of (TPC) were observed in 

Co1 (4.6020) and Co13 (4.0183), while the lowest concentration of 
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(TPC) was observed in Co20 (2.5313).This might be related to the 

physiology of different variety having different metabolic pathway for 

producing the phytochemicals (Fig.2). Indeed, there seems to be a 

variety of factors involved those having effect on the phenolic 

compounds concentration in plants, such as the species, variety, 

cultivation time, region, weather and environmental conditions, 

ripeness, harvesting time, storage time and other unknown conditions 

(Arts et al., 2000; Lakenbrink et al., 2000; Reid et al., 2004). 

 

 

Tab (2-A): Total Phenolic Compounds (TPC) in leaves of the selected six 

commercial varieties of "Coleus blumei " 

The code No. of 

commercial varieties 

of "Coleus blumei" 

Co1 Co13 Co10 Co9 Co2 Co20 L.S.D 

Leaf extract TPC 

 (mg g
-1

 fresh wt. of 

leaves) 

4.602a 4.4183a 3.9177ab 3.1233ab 3.0907ab 2.5313b 1.1016 

 Note: Means with the same letter in the same row are not significantly different. p ≤
 

0.05 : L.S.D 
L.S.D: least significant difference at 0.05 of probability. 

Tab (2-B): Total Phenolic Compounds (TPC) in leaves of the five remain 

commercial varieties of "Coleus blumei" 

The code No. of 

commercial varieties of 

"Coleus blumei" 

Co5 Co11 Co15 Co16 Co17 L.S.D 

Leaf extract TPC 

 (mg g
-1

 fresh wt. of leaves) 

4.2a 2.5b 4.3a 2.53b 4.7a 1.1016 

Note: Means with the same letter in the same row are not significantly different. p ≤
 

0.05 : L.S.D 
L.S.D: least significant difference at 0.05 of probability. 
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Fig.2: The Biosynthetic Pathway for the Total Phenolic Compounds 
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    * From the gel electrophoresis analysis (Fig.3) it was found that the 

variety Co1 gave no bands with the six primers used in this study 

which indicates that it has the lowest genetical similarity compared 

with the rest of the varieties. Also it appears from the (TPC) analysis 

that this variety had the highest TPC content (Table 2-A).  

    * From the Cluster analysis (Fig.4), it was found that the varieties 

Co20 & C10 as well as the varieties Co13 & Co2 had a high genetical 

similarity, while Co9 had a very low genetical similarity compared 

with the rest of the varieties. 

    * From both Cluster analysis of (Fig.4) and the varieties images of 

(Fig.1-A), it appears that Co10 & Co20 are closely related to each 

other.  

    * On the same way, Co2 & Co13 seemed to be closely related to 

each other and also appears from the close similarity in leaf color and 

shape. 
 

Fig. 3: Gel electrophoresis of PCR reaction. Numbers are commercial 

varieties of "Coleus blumei" (Co1, Co2, Co9, Co10, Co13 and Co20) 
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RAPD analysis 

 
Fig.4: Cluster analysis (PyElph GUl- the phylogenic tree illustrating the 

relationship between five of commercial varieties of "Coleus blumei" 

(Co2, Co9, Co10, C13 and Co20) using RAPD data from figure (3) and 

the Neighbor joining method of clustering to show DNA similarity). 

 

     *The Cluster analysis proved that Co9 is far related from the rest 

of varieties and this also can be noticed from its color and the shape 

of its leaves. 

     *Species-specific markers can be identified that it would be 

useful for introgression studies when the plant breeders want to 

transfer some desirable traits from one species into another. 

Localization of these markers on the chromosomes would be useful 

for keeping track of important traits that need to be transferred. 

Genetically distinct cultivars were identified that could be potentially 

important sources of germplasm for Coleus blumei improvement. 

       The results obtained suggested that by using RAPD molecular 

markers, the newly evolved Coleus blumei cultivars can be easily 

differentiated from their parents. This would be a useful tool in 

identifying and protecting them from possible infringements in future. 
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 العربيالملخص 

 نصنا األ لبعض الوراثيمحتوى األوراق من الفينول و التباين تباين 
   Coleus blumei""الكوليوس لنبات  ية التجار

 
 أميرة رمضان عثمان

 جامعة دمنهور  –كلٌة الزراعة  –قسم البساتٌن 
 

الزهور فً مختبر زراعة األنسجة و التكنولوجٌا الحٌوٌة قسم  2012فً أغسطس                  
محتوى الفٌنوالت تركٌز  ، كلٌة الزراعة ، جامعة اإلسكندرٌة، مصر . أجرى تقٌٌم و نباتات الزٌنة 
و التى  Coleus   blumei""لنبات  الكولٌوس  أحد عشر من األصناف التجارٌة الكلٌة فى أوراق

،  CO5)  ،CO11  ،CO15  ،Co16  ،Co17  ،CO1  ألكواد التالٌة كؤسماء لهاتآخد ا
CO2 ،CO9  ،CO10  ،Co13  وCo20 س و ( ثم اخترنا ستة منهم كانوا األكثر تحمال للطق

الجٌنً بٌنهم. تم استخدام التحلٌل الجٌنً مع التضخٌم عشوائٌة  التباٌنالظروف البٌئٌة لدراسة مدى 
ض الطبٌة ، اغرجودة لأل ها( لتحدٌد أفضل RAPDمن عالمات الحمض النووي متعدد األشكال ) 

. وكانت  نسجةزراعة األتمهٌدا لزٌادة انتاجها باستخدام  واألكثر تحمال للظروف الجوٌة و البٌئٌة
،  (CO1  "ولٌوسالكالجزٌئً بٌن ستة أصناف تجارٌة من "  التباٌنأهداف هذه الدراسة لتقٌٌم 

CO2 ،CO9  ،CO10  ،Co13  وCo20  وتحدٌد مستوى التشابه الوراثً بٌنها، أٌضا )
من األصناف الستة. كان الترتٌب التنازلً  األوراق ( فً أنسجة TPCتركٌز الفٌنول الكلً ) 

، على التوالً . وقد  CO1 ≥ Co13 > CO10 ≥  CO9 ≥ CO2 > Co20)للتركٌز )
من .ملجم/جم ورق رطب  (TPC 4.6020 تركٌز من أعلى أعطى ( CO1 الصنف ) لوحظ أن

، فً حٌن  (وراقاأل.من ملجم/جم ورق رطب 4.0183أعطى ) Co13      )الصنف و (وراقاأل
. وشملت (وراقاأل.من ملجم/جم ورق رطب 2.5313 )  Co20 الصنف لوحظ أدنى تركٌز فً

( على ستة  RAPDالتحالٌل التً أجرٌت التضخٌم عشوائٌة من الحمض النووي متعدد األشكال ) 
. استنتج أن مجموعة PCR agarose  gelولٌوس باستخدام بادئات عشوائٌة ل الكأصناف من 
 كل من الصنفٌن فً حٌن كان فً التشابه الجٌنً مع بقٌة األصناف.  أقلهو  CO1متنوعة من 

CO10  وCo20 الصنفٌن  أٌضا  Co13  وCO2  أقرب التشابه الوراثً اعتمادا على التحلٌل
 العنقودي .


