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ABSTRACT 

The present study was aimed to investigate the phytochemical profile of medicinally important plants 

Croton caudatus var. caudatus Geisler and Pouzolzia wightii Benn.  The dried powder of three different parts 

such as leaf, stem and root of C. caudatus var. caudatus and P. wightii was sequentially extracted with five 

different solvents namely petroleum ether, chloroform, acetone, ethyl acetate and ethyl alcohol using soxhlet 

apparatus.  Among the five different solvent the qualitative phytochemical analysis revealed that ethanol 

extract of C. caudatus var. caudatus and P. wightii contained  maximum number of metabolites. The results of 

the present study correlated the medicinal value of C. caudatus var. caudatus and P. wightii with the existence 

of different chemical metabolites like alkaloids, flavonoids, phenolic compounds, steroids, saponins, tannins 

and triterpenoids which have been reported to possess diverse medicinal properties. 
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INTRODUCTION 

Nature has been a source of medicinal 

values since times immemorial.  The plant 

kingdom harbors on inexhaustible source of 

active ingredients in the management of many 

intractable diseases (Jigna and Sumitra, 2007).  

Most plant consists therapeutic agents are also a 

big source of information for a wide variety of 

chemical compounds which could be developed 

as drugs with precise selectivity (Manjulika et 

al., 2014). Drugs from plants are easily 

available, less expensive, safe and more 

efficient and have fewer side effects.  About 

80% of world population depends on the herbal 

medicine. A large proportion of the rural 

population in developing countries depends on 

biodiversity for livelihood, nutrition and health 

(Cathrine and Prabavathi, 2011). 

Phytochemicals are naturally occurring in the 

medicinal plants, leaves, vegetables, stem, root 
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that have defense mechanism and it protect the 

human being from various diseases ( Wadood 

et al., 2013).  For most societies plants are 

major sources of food, medicine and other 

essential products and so overtime each plant 

species has acquired a name which may be 

differ from place to place making it difficult for 

potential users to share their knowledge 

(Satheesh et al., 2012).  In most developing 

countries, where coverage by health services is 

very small scale level, it is to be traditional 

practitioner or to folk medicine that the 

majority of the population turns in sickness and 

the treatment is, in large part, based on the use 

of medicinal plants (Olayiwola et al., 1991).   

      Croton is one of the most important genuses 

in the plant kingdom with about 1300 species. 

According to the available literature the Croton 

species posses various kinds of medicinal 

properties related to the treatment of cancer, 

colds, digestive issues, diabetes, 

hypercolesterolemy, hypertension, 

inflammation, pain, malaria and ulcers 

(Salatino et.al., 2007 and  Nath et al.,2012). 

Few numbers of phytochemical studies carried 

out on Croton and confirmed the occurrence of 

terpenoids (Cardosa et al., 2012), essential oils 

(Neves et al., 2012), flavonoids and tannins 

(Luz et al., 2012) and alkaloids (Guimarães et 

al., 2010 and Attioua et al., 2012).  The 

ethnobotanical studies revealed the insecticidal, 

sedative and antimicrobial properties of Croton 

(Payo et al., 2001). Zou et al. (2010) isolated a 

new flavone croton caudatin from the stems of 

Croton caudatus Geisel. var. tomentosus with 

nine known flavonoids such as 3,5,6,7,8,3′,4′-

heptamethoxyflavone, tangeretin, nobiletin, 

5,6,7,4-tetramethoxy-flavone, sinensetin, 

kaempferol, tiliroside, kaempferol-3-

Orutinoside and rutin. But there is no report on 

phytochemistry of Croton caudatus var. 

caudatus from Papanasam, Tirunelveli Hills, 

Tamilnadu, Inida. Leaves of Pouzolzia wightii 

are used as anti inflammatory and wound 

healing agents. They are employed to treat 

ulcers and boils. Rao et al. (2012) performed 

the proximate analysis, fluorescence analysis 

and preliminary phytochemical analysis on 

Pouzolzia wightii from Thirumala hills and 

reported the occurrence of fats, steroidal 

glycosides, phenol compounds, flavonoids and 

carbohydrates. In Pouzolzia wightii.  In addition 

they revealed the anatomical features of 

Pouzolzia wightii stem and leaf. With this 

knowledge, the present study was indented to 

determine the phytochemical profile of Croton 

caudatus var. caudatus, Geisler 

(Euphorbiaceae) and Pouzolzia wightii Benn 

(Utricaceae). 

MATERIALS AND METHODS 

Collection of plant materials 

          Healthy and disease free plants Croton 

caudatus var. caudatus, Geisler and Pouzolzia 

wightii Benn were collected from Papanasam, 

Tirunelveli hills, Western Ghats, Tamilnadu, 

South India. 
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Preparation of plant material 

            The collected plant samples of C. 

caudatus var. caudatus and P. wightii were 

thoroughly washed by using tap water and then 

washed by distilled water to remove the 

unwanted debris.  The plant sample was blotted 

on the blotting paper and spread out at room 

temperature under shade condition for 20 days.  

The shade dried samples were grounded to fine 

powder using mechanical grinder. The powered 

samples were stored in a refrigerator at 4˚C for 

the phytochemical analysis. 

Preparation of plant extracts  

The dried and powdered materials (30g) 

of C. caudatus var. caudatus and P. wightii 

were successively extracted with 400 ml of 

petroleum ether, chloroform, acetone, ethyl 

acetate and ethyl alcohol by using soxhlet 

extractor for 8 hrs at a temperature not 

exceeding the boiling point of solvents.  The 

crude extracts were stored in a refrigerator until 

further tests. 

Phytochemical screening 

            The different extracts of C. caudatus 

var. caudatus and P. wightii were tested for the 

phytochemicals such as steroids, triterpenoids, 

reducing sugar, sugars, alkaloids, phenolic 

compounds, flavonoids, catechins, saponins, 

tannins, anthroquinones and aminoacids.  

Phytochemical screening of the extracts was 

carried out by standard methods described by 

Harborne (1998). 

RESULT AND DISCUSSION 

          To know the metabolites presence in 

various studied extracts of C. caudatus var. 

caudatus and P. wightii leaf, stem and root 

twelve different qualitative tests were carried 

out. 

 Croton caudatus var. caudatus 

            Among the three different parts tested 

ethanolic extracts of C. caudatus var. caudatus 

leaf and stem showed the presence of steroids, 

sugars, alkaloids, phenols, flavanoids, tannins, 

saponin, and aminoacids (Table 1). 

Phytochemical studies on C. caudatus var. 

caudatus leaf revealed that ethanolic extracts 

showed maximum number metabolites (9/12) 

followed by chloroform (5/12), ethyl acetate 

(4/12) and petroleum ether (3/12).  

Phytochemical studies on C. caudatus var. 

caudatus leaf revealed the presence of sugars in 

all the tested leaf extracts of C. caudatus var. 

caudatus. Next to that steroids showed its 

occurrence in all the extracts except petroleum 

ether. Phenolic confirmed its existence in 

ethanolic, ethyl acetate and chloroform leaf 

extracts of C. caudatus var. caudatus. 

               In C. caudatus var. caudatus stem, 

among the five different extracts tested, 

ethanolic extracts demonstrated the occurrence 

of maximum number of metabolites (8/12) 

followed ethyl acetate (Table 1). Reducing 

sugars, catechins and anthroquinones failed to 

show their presence in all the tested extracts of 
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C. caudatus var. caudatus stem. Flavonoids 

displayed its presence in all the screened 

extracts of C. caudatus var. caudatus stem 

except petroleum ether. Aminoacids and steroid 

showed their existence only in ethanolic extract 

of C. caudatus var. caudatus stem. In C. 

caudatus var. caudatus root, the ethanolic 

extracts showed maximum number of 

metabolites (8/12) whereas in ethylacetate 

extract of C. caudatus var. caudatus root 

showed the occurrence of only phenolics (Table 

1).  Catechins and anthroquinines failed to 

show their presence in all the five tested 

extracts of C.  caudatus var. caudatus root.   

Pouzolzia wightii 

             Among the three parts, P. wightii leaf 

ethanolic extracts showed the maximum 

number of (8/12) metabolites. The least number 

of metabolites was observed in petroleum ether, 

ethylacetate and acetone (2/12) extracts of P. 

wightii leaf.  Phenolics showed its occurrence 

in all the tested extracts of P.  wightii leaf 

except petroleum ether extracts. Similarly 

steroids also showed its existence in all the 

tested extracts of P. wightii leaf except 

chloroform extracts. Reducing sugar was 

displayed its presence only in chloroform 

extract of P. wightii leaf. Similar to leaf 

extracts, ethanolic extracts of P. wightii stem 

showed the maximum number of metabolites 

(8/12). Triterpenoids demonstrated its 

occurrence in petroleum ether, ethanol and 

acetone extracts of P. wightii stem. Alkaloids 

and aminoacids determined their existence only 

in ethanolic extracts of P. wightii stem.  

          In P. wightii root also ethanolic extract 

showed the maximum presence of (6/12) 

metabolites. The chloroform extracts of P. 

wightii showed only steroids and all other 

tested metabolites failed to show their 

existence. Terpenoids and flavanoids confirmed 

their presence in petroleum ether, ethanol and 

ethyl acetate extracts of P. wightii root. 

Similarly the phenolic was observed in 

petroleum ether, ethanol, and acetone extracts 

of P.  wightii root.   

C. caudatus var. caudatus and P. wightii 

etahnolic extracts determined the presence of 

more number of metabolites (9/12) and (8/12).  

The results of the present study also provide 

evidence for their medicinal properties and play 

an important role in the traditional health care 

system. Secondary metabolites are reported to 

have many biological and therapeutic properties 

(Vishnu et al., 2013). Among the various 

metabolites, phenolics are one of the most 

important groups of secondary metabolites 

found throughout the plant kingdom (Boudet, 

2007).  In the present investigation phenolics 

were showed its occurrence in ethanol, ethyl 

acetate and chloroform extracts of C. caudatus 

var. caudatus leaf, stem and root. Chloroform 

extracts of C. caudatus var. caudatus leaf and 

root and acetone extracts of C. caudatus var. 

caudatus stem and root also demonstrated the 
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presence of phenol. The ethanolic and acetone 

extracts of P. wightii leaf, stem and root 

revealed the presence of phenolic compounds. 

Ethyl acetate, chloroform and acetone extracts 

of P. wightii leaf showed the presence of 

phenolic compounds.   

Flavonoids are the most common and 

widely distributed plant phenolic compounds 

and are usually very effective antioxidants 

(Yanishlieva, 2001).The results of present study 

reported that flavonoids were illustrated its 

occurrence in the ethanolic extracts of  C. 

caudatus var. caudatus  leaf, stem and root, 

chloroform and ethyl acetate extracts of C. 

caudatus var. caudatus stem showed the 

presence of flavonoids. Acetone extracts of C. 

caudatus var. caudatus stem and root also 

confirmed the existence of flavonoids.  In P. 

wightii ethanolic extracts of leaf, stem and root 

showed the presence of flavonoids.  Ethyl 

acetate extracts of P. wightii root and 

chloroform extracts of P. wightii stem also 

showed the presence of flavonoids. 

Alkaloids rank among the most efficient 

and therapeutically significant plant substances 

(Okwu, 2005). They comprise the largest single 

class of secondary plant substances containing 

5, 500 alkaloids (Harborne, 1973). Ethanolic 

and chloroform extracts of C. caudatus var. 

caudatus leaf and root determined the presence 

of alkaloids.  The results of phytochemical 

analysis confirmed the presence of alkaloids in 

ethanol and ethyl acetate extracts of C. 

caudatus var. caudatus stem. In P. wightii leaf 

and stem ethanolic extracts only showed the 

presence of alkaloids. 

Plants produce a variety of different 

sterols.  In parallel to the functions of other 

sterols in animals, plant sterols are membrane 

constituents (Hartmann, 1998) as well as 

precursors for plant hormones and other 

secondary metabolites, i.e., substances 

interfering with pathogens and insects (Lindsey 

et al ., 2003; Schaller, 2003; Hartmann, 2004). 

In the present investigation also, sterols showed 

its presence in ethanolic, ethyl acetate, 

chloroform and acetone extracts of C. caudatus 

var. caudatus leaf. Ethanolic extracts of stem 

and root of C. caudatus var. caudatus showed 

the presence of sterols.  In P. wightii leaf sterol 

was present in petroleum ether, ethanolic, ethyl 

acetate and acetone extracts. Chloroform and 

ethyl acetate extracts of P. wightii stem 

confirmed the presence of sterols.  Petroleum 

ether and chloroform extracts of P. wightii root 

also revealed the presence of sterols. 

Saponins are secondary plant 

metabolites that occur in a wide range of plant 

species (Hostettmann and Marston, 1995). They 

are stored in plant cells as inactive precursors 

but are readily converted into biologically 

active antibiotics by plant enzymes in response 

to pathogen attack (Osbourn, 1996).  
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In the present study saponins were 

present in all the three different parts ethanolic 

extracts of C. caudatus var. caudatus.   Ethyl 

acetate extracts of C. caudatus var. caudatus 

stem showed the presence of saponins.  The 

presence of saponins in the present study was 

confirmed in acetone extracts of P. wightii root.  

Petroleum ether and chloroform extracts of P. 

wightii stem showed the presence of saponins. 

P. wightii leaf of chloroform extracts also 

contains saponins. 

Tannins are one of the major 

phytochemicals found in many higher plants.  

Tannins have a characteristic strange smell and 

astringent taste and could bind to proteins 

through the effective formation of strong 

complexes with proteins and other 

macromolicules. Thus, they could have a major 

impact on animal nutrition, including of growth 

rate digestive enzymes (Bennick, 2002).The 

results of the present study reported that tannins 

were present in petroleum ether and ethanol 

extracts of C. caudatus var. caudatus leaf and 

stem. C. caudatus var. caudatus stem of ethyl 

acetate extracts showed the presence of tannins. 

In P. wightii leaf, stem and root of ethanol and 

ethyl acetate extracts observed the presence of 

tannins. Chloroform and acetone extracts of P. 

wightii stem showed the presence of tannins.  

Triterpenoids exhibit a broad spectrum 

of anti-cancer properties, including anti-

proliferative, anti-metastatic and anti-

angiogenic activities (Guo sheng et al., 2013). 

In the present study, ethanolic extracts of C. 

caudatus var. caudatus stem and root showed 

the presence of triterpenoids. Acetone extracts 

of C. caudatus var. caudatus root observed the 

presence of triterpenoids whereas in ethyl 

acetate extracts of C. caudatus var. caudatus 

stem also contains triterpenoids.  

In P. wightii ethanolic extracts of leaf, 

stem and root observed the presence of 

triterpenoids.  Acetone and petroleum ether 

extracts of P. wightii stem showed the presence 

of triterpenoids.  Ethyl acetate and petroleum 

ether extracts of P. wightii root also contains the 

presence of triterpenoids. The results of the 

present study correlated the medicinal value of 

C. caudatus var. caudatus and P. wightii with 

the existence of different chemical metabolites 

like alkaloids, flavonoids, phenolic compounds, 

steroids, saponins, tannins and triterpenoids 

which have been reported to possess diverse 

medicinal properties. The results of the present 

study paved a pathway to isolate the various 

active principles for various ailments in the 

near future. 
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Table  1: Preliminary phytochemical screening of Croton caudatus var. caudatus 

Metabolites 
Petroleum  ether Ethanol Ethyl acetate Chloroform Acetone 

Leaf Stem Root Leaf Stem Root Leaf Stem Root Leaf Stem Root Leaf Stem Root 

Steroids - - - + + + + - - + - - + - - 

Triterpenoids - - - + - + - + - - - - - - + 

Reducing 

sugars 
- - - - - + - - - + - + - - - 

Sugars + + + + + - + + - + - + + - + 

Alkaloids - - - + + + - + - + - + - - - 

Phenolics - - - + + + + + + + - + - + + 

Flavanoids - - - + + + - + - - + - - + + 

Saponins + - - + + + + + - - - + - - - 

Tannins + + + + + - - + - - - - - - + 

Aminoacids - - - + + + - - - - - - - - - 

TOTAL 3 2 2 9 8 8 4 7 1 5 1 5 2 2 5 

 

Table 2:  Preliminary phytochemical screening of Pouzolzia wightii 

Metabolites 
Petroleum ether Ethanol Ethyl acetate Chloroform Acetone 

Leaf Stem Root Leaf Stem Root Leaf Stem Root Leaf Stem Root Leaf Stem Root 

Steroids + - + + + - + - - - + + + _ - 

Triterpenoids - + + + + + - - + - - - - + - 

Reducing 

sugars 
- - - - - - - - - + - - - - - 

Sugars - + - + + + - + - - - - - + - 

Alkaloids - - - + + - - - - - - - - - - 

Phenolics - - + + + + + - - + - - + + + 

Flavanoids - - + + + + - - + - + - - - - 

Catechins - + - - - + - - - - - - - - - 

Saponins - + - - - - - - - + + - - - + 

Tannins + + + + + + - - - - + - - + - 

Aminoacids - - - + + - - - - - - - - - - 

TOTAL 2 5 5 8 8 6 2 1 2 3 4 1 2 4 2 
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