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ABSTRACT 

The present study was to evaluate preliminary photochemical analysis and in vitro antioxidant 

activities of leaves, fruit and stem extracts of Croton macrostachyus Hochst. (Family: 

Euphorbiaceae) by using different solvents like bdenzene, methanol, carbon tetra chloride and 

hexane. Phytochemical analysis showed the presence of alkaloids, aminoacids and proteins, 

flavonoids, saponins, steroids, tannins and triterpenoids. The leaves and fruits extracts were further 

investigated for its potential antioxidant activity by using readical scavenging DPPH (2, 2-

Diphenyl-2-picryl-hydrazyl) technique. Reducing power of C. macrostachyus extracts were also 

screened and ascorbic acid was used as standard. Methanol extract of leaves and benzene and 

methanol extracts of fruits were exhibited a noteworthy DPPH radical scavenging activity 

compared to standard. The results were concluded that extracts have a more secondary metabolites 

and potential source of antioxidants, which is warranty to evaluate further in vivo pharmacological 

studies. 
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INTRODUCTION 

Now a days, there has been increasing attention in the free radical causing diseases and 

antioxidants. The main objectives of the interest is the shield of cells, organelles, metabolic 

diseases, oxygen free radicals and their reactive oxygen species (ROS) 
1
. These harmful free 

radicals normally scavenge by natural antioxidants present in the plants. Free radicals are any 

species competent of self-regulating existence that include one or more unpaired electrons, that 

attack other neighbouring molecules by captivating or giving electrons causing many pathological 

situation
2
. Eventually it may cause a variety of physiological processes such as diabetes, 

cardiovascular and cerebrovascular disorders, ageing, and cancer. Many researchers have 

confirmed that plant(s) manufacture potent numerous antioxidants, that eradicate disease causing 

ROS 
3.

 The generation of ROS such as superoxide (O2-) anion, hydrogen peroxide (H2O2), peroxyl 

(ROO-) radicals, and reactive hydroxyl (OH-) radicals) and reactive nitrogen species (RNS) such 

as nitric oxide (NO) and peroxynitrite anion (ONOO) are more detrimental effect to the human 

beings 
4
. Under normal circumstances, the generation of ROS and RNS are detoxified by the 

antioxidants usually provided by the plants or synthesis of antioxidant enzymes. On the other hand, 

due to oxidative stress, the over production of ROS cannot nulled by antioxidant provided by the 

diet. Based on the failure of equilibrium, the ROS readily persuade oxidative damage to a choice 

of biomolecules such as DNA, proteins, lipids and carbohydrates 
5
 Based on growing attention on 

free radical biology and shortage of successful therapies for important chronic diseases, the plant 

derived antioxidants are essential to compact against these diseases.  

Clinical research studies exhibited that the utilization of antioxidants such as vitamin C, A and E 

reduce the menace of cancer and a variety of heart diseases
6.

 These antioxidants play as 

intracellular protection from free radical damage and helps to prevent extensive lysis of the cell. 

However, the scavenging and reducing the generation of ROS are not completely efficient. The 

consumption of these antioxidant vitamins taken as supplements are also may be diminish 

oxidative damages, perhaps may not over come of all free radical generations. At present the 

existing synthetic drugs do have potential unfavourable reactions and which can be reduced to a 

larger extent usage of natural products. There are still many traditional drugs which has not been 

investigated scientifically 
7, 8.

 

Croton macrostachyus Hochst. (Family: Euphorbiaceae) is well known tree grow upto 16 m tall 

found in forested savanna, Eastern Africa. It is native to Eastern African countries including 

Ethiopia, Eritrea, Nigeria, Kenya, Tanzania and Uganda. There are eight Croton Gentre found in 
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Ethiopia 
9
 and used for treatment of pain killer, diabetes 

10,
 malaria 

11,
 dysentery, stomachache, 

ascariasis and taeniasis, abdominal pain 
12,

 gonorrhoeae, wounds, ringworm infestation, 

hemorrhoids 
13,

 venereal diseases, cough
14,

 and rheumatism
15.

 It is also used to impede bleeding in 

child birth. The seeds are consumed as abortifacient. In Ethiopia, the plant has traditional 

medicinal uses as purgative, dermatitis, management of helminthes and sexually transmitted 

diseases
16.

  

Based upon ethanobotanical survey of Ethiopian indigenous medicinal plants, C.macrostachyus 

has been choosed to prove scientifically having phytoactive compounds and antioxidant activity on 

in vitro studies. The phytochemicals generated data from four different extracts of these plants may 

be used as tools for quality control of drugs in the future, for the healing of a multiplicity of 

diseases. 

MATERIALS AND METHOD 

Chemicals  

Ascorbic acid, Ferric chloride, HCl, Dragendorff 's reagent, hexane, methanol, carbon 

tetrachloride, gallic acid, chloroform, H2SO4, Folin-Ciocalteu reagent, 2,2-diphenyl-1-

picrylhydrazyl and glacial acetic acid, were all purchased from Chemico Glass & Scientific 

Company, Erode, Tamilnadu, India. All the chemicals used in the present study were of analytical 

grade. 

Collection and authentication of plant material  

Croton macrostachyus was collected from Jimma University Garden, Jimma, South West Ethiopia 

in the month of October-2014. The plant has been taxonomically identified and authenticated by 

the Jimma University Botanist Dr. Ramesh Moochikkal and kept in Jimma University Botanical 

Science and Herbarium for future references.  

Preparation of various extracts of C.macrostachyus 

The leaves, fruits and stem of C.macrostachyus were obtained and air dried under shadow and 

followed by almost pulverized separately by the way of mechanical mixer. The powder was 

conceded through sieve and stock up in an sealed container for the solvent extraction. 

Benzene extract of leaves, fruit and stem of C.macrostachyus 

The shadow dehydrated roughly powdered of leaves, fruits and stem of C.macrostachyus was 

engrossed and haul out with benzene for 72hrs. After finishing point, the defatted solutions were 

sieved by filter paper Whatmann No.1 to eliminate any contamination. The extract was intended 

by vaccum dessicator to reduce the degree; the concentrated samples were relocated to another 
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beaker and the residual solvent was further vaporized. Finally the dark greenish yellow coloured 

extract was formed and again it was kept in a vaccum dessicator to get rid of unnecessary wetness. 

Dehydrated extract was stored in sealed container for phytochemical screening studies. 

Methanol, CCl4, and hexane extracts of leaves, fruit and stem of C.macrostachyus 

The resudues left after benzene extraction was dehydrated and then engrossed separately with 

methanol, CCl4 and hexane respectively upto 3days. After finishing point of extraction, the organic 

solvents were eliminated by vaccum dessicator. Dark greenish yellow colour extracts were formed 

and then stored in a sealed container for further studies. 

Preliminary phytochemical studies 
17, 18 

The extracts obtained (benzene, methanol, carbon tetrachloride, and hexane) were employed to the 

subsequent phytochemical screening. 

Test for Alkaloids 

a) Dragendorff’s test:  

Take 1ml of the solvent extract, add equal volume of distilled water followed by 1ml of 2molar 

solution of HCl added until acidification reaction take place. To add this 1ml of Dragendorff’s 

reagent. Orange or red colour is formed, indicated that the occurrence of alkaloids. 

b) Hagger’s Test: Take 1ml of the solvent extract in a cleaned test tube, add 1ml of Hager’s 

reagent. Yellow precipitate is formed, indicated that the occurrence  of alkaloids. 

c) Wagners Test: Take 1ml of solvent extract acidified with 1ml of 1.5 % v/v of HCl and add 1ml 

of wagners reagent. Formation of yellow or brown precipitate, which indicated that the occurrence 

of alkaloids. 

d) Mayers Test: Take 1ml of Mayers reagent, add 1ml of solvent extract. White or pale yellow 

precipitate is formed, indicated that the occurrence of alkaloids.  

Test for Carbohydrates 

a) Anthrone Test: Take 1ml of solvent extract and 10ml of distilled water in a test tube, shaken 

vigorously and filtered. To this filtrate, add 1ml of anthrone reagent and mixed. Green or blue 

color is formed, indicated that the occurrence of carbohydrates. 

b) Benedicts Test: Take 1ml of solvent extract and 10ml of water in a test tube, shaken 

vigourously and filtered. To this filtrate, add 3ml of Benedicts reagent and kept in a boiling water 

bath for 5min. Appearance of reddish brown colour indicated that the occurrence of reducing 

sugar. 

c) Fehlings Test: Take 1ml of solvent extract and 10ml of water in a test tube, shaken vigorously 

and filtered. To this filtrate, add 1ml of Fehlings solution A and 1ml of Fehlings solution B and 
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kept in a boiling water bath for 5min. Appearance of reddish brown colour indicated that the 

occurrence of reducing sugar. 

d) Molischs Test: Take 1ml of solvent extract and 10ml of water in a test tube, shaken 

vigourously and filtered. To this filtrate, 2 drops of Molisch reagent added followed by few drops 

of Conc. H2SO4 added in the side of the test tube. Development of two junction, which indicates 

the occurrence of carbohydrates. 

Test for flavonoids. 

a) Shinods test: Take 1ml of solvent extract diluted with 3ml of ethanol followed by 2ml dilute 

HCl and pinch of Mg in a test tube, shaken gently. Appearance of pink or brown precipitate 

indicated that the occurrence of flavonoids. 

b) With Con. H2SO4 test: when treated with Con. H2SO4, appearance of the following colour like 

yellow colour (anthocyanins), yellow colour change to orange (flavones); orange colour change to 

crimson (flavonones) respectively.   

Test for Glycosides 

Molisch Test: Take 1ml of solvent extract and 10ml of water in a test tube, shaken vigorously and 

filtered. To this filtrate, 1ml of Molisch reagent added followed by few drops of Conc. H2SO4 

added in the side of the test tube. Development of two junction indicated that the occurrence of 

glycosides. 

Test for proteins and free amino acids  

1. Millions test- Take 1ml of solvent extract with 1ml of Millions reagent, shake gently. 

Appearance of cherry red color pointed out that the occurrence of free amino acid. 

2. Ninhydrin test- Take 1ml of solvent extract with 1ml of Ninhydrin reagent, shake gently 

Formation of violet color indicated that the occurrence of free amino acids. 

3. Biuret test: Take 1ml of solvent extract with 1ml of 10% NaOH and 1ml of 1% copper sulphate 

in a test tube, shake gently. Appearance of purple color pointed out that the occurrence of proteins. 

Test for gums and mucilage 

With 95% alcohol: Take 1ml of solvent extract with 25 ml of 95% alcohol in a test tube, shake 

gently and filtered. The residue was air dried and examined for its bulging property. It indicated 

that the occurrence of gums and mucilages. 

Test for anthraquinones 

Take 2ml of the solvent extracts acid hydrolyzed with Conc. H2SO4 followed by extracted with 

benzene. Add 2ml of dilute ammonia. Formation of pink color pointed out that the occurrence of 

anthraquinones. 
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Test for Saponins  

Foam test : Take 5ml of solvent extracts in a test tubes add a drop of sodium bicarbonate, shaken 

vigorously and kept it stand for 3min. Formation of cloudy white precipitate pointed out that the 

occurrence of saponins. 

Test for Sterols 

a) Liebermann-Buchards test: Take 1ml of solvent extract in a test tube and add acetic anhydride 

and kept in a boiling water bath for 5min, then cooled followed by 1ml of Con. H2SO4 added along 

the sides of the test tube. Appearance  of green color indicated that the occurrence of steroids. 

b) Salkowski reaction: Add 1ml of solvent extract diluted with chloroform and followed by 1ml 

of Con. H2SO4 added along the sides of the test tube. Appearance of two junction/layer indicated 

that the occurrence of steroids. 

Test for fixed oils  

Spot test: Take 0.5ml of solvent extract and pressed in between the two filter papers. Formation of 

oil stains on the paper indicated the existence of fixed oil.  

Add 1ml of 0.5N alcoholic KOH and 1ml of solvent extract along with a single drop of 

phenolphthalein in a test tube. The residues were kept in a boiling water bath for 20min. 

Appearance of soap or incomplete neutralization of alkali indicated that the occurrence of fixed 

oils. 

Test for triterpenoids 

Add 2ml of solvent extract and 1 ml of CHCl3 followed by 1 ml of acetic anhydride in a test tube 

and shake gently. Add 1ml of Con. H2SO4 added along the sides of the test tube. Appearance of 

two junction/layer indicated that the occurrence of triterpenoids. 

Test for phenolic compounds and tannins 

About 5ml of solvent extracts and equal volume of water added and perform the following reagent 

for confirmation of phenolic compounds and tannins. 

Ferric chloride reagents-It gives a violet color  

Gelatin containing sodium chloride- It gives a white precipitate.  

Lead acetate solution- It gives a white precipitate 

In vitro antioxidant activity estimated by method of DPPH  

In vitro antioxidant activity of C.macrostachyus extract was estimated by using a method of DPPH 

free radical scavenging assay. The DPPH free radical scavenging assay of leaves, fruit and stem 

extracts of C.macrostachyus was carried out based to the technique of Alekhya et al.
19

 with smaller 

alteration. About 1ml of solvent extract diluted with 1ml of ethanol taken in a test tube and added 4 
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ml of 0.1M ethanol solution of DPPH and keep shake strongly. Then the tubes were kept in a dark 

room at room temperature incubation for 15 min. Blank was arranged without solvent extract and 

ethanol. Absorbance read at 517 nm using UV-visible spectrophotometer. The percentage reduce 

in the absorbance and reduce DPPH were calculated for individual concentration. DPPH method 

was calculated as the inhibition percentage and was estimated by following formula: 

Radical scavenging activity (%) = [(A0 – A1 / A0) ×100] 

Where A0 - control absorbance (blank, without extracts)   

A1 was the Absorbance of solvent extracts.  

Radical scavenging activity of vitamin C was also calculated and evaluated with the diverse 

solvent extracts. 

RESULTS AND DISCUSSION 

In the study, preliminary phytochemical investigation showed in the four extracts (benzene, 

methanol, carbon tetrachloride and hexane) of C.macrostachyus leaves fruits and stems showed the 

presence of phytochemical constituents namely alkaloids, aminoacids, saponins, flavonoids, 

steroids, triterpenoids and tannins and absence of anthoquonones and glycosides described in 

Table 1.
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Table 1: Phytochemical investigation of leaves, stem and fruits of Croton macrostachyus L.using Benzene, methanol, CCl4 and hexane 

solvents. 

Analysis  Croton macrostachyus L. 

Leaves  Stem  Fruits  

Benzene Methanol CCl4 Hexane Benzene Methanol CCl4 Hexane Benzene Methanol CCl4 Hexane 

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

Protein and aminoacids - +++ - - - - - - ++ + - - 

Anthraquinones - - - - - - - - + - - - 

Flavonoids - ++ - - - + + - +++ +++ - - 

Glycosides  - - - - - - - - - - - - 

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

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

Total phenols and Tannins  - ++ - - + + + - - +++ - - 

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

+++ = appreciable amount (positive within 5 mins.); ++ = moderate amount (positive after 5 mins. but within 10 mins); + = trace amount 

(positive after 10 mins. but within 15 mins); - = completely absent. 
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Figure 1 and 2 illustrated in vitro antioxidant assay of the C.macrostachyus leaves and fruit 

extracts which has significant antioxidant potential compared with standard ascorbic acids. The 

proportion inhibition of lipid peroxide at the first phase of oxidation showed antioxidant activity of 

different solvent leaves extract of C.macrostachyus of methanol (84%), benzene (78%) CCl4 

(46%), and hexane (42%) compared to those of ascorbic acid (97%) respectively. The proportion 

inhibition of lipid peroxide at the first phase of oxidation showed antioxidant activity of different 

solvent fruits extract of C.macrostachyus of methanol (78%), benzene (68%) CCl4 (56%), and 

hexane (58%) compared to those of ascorbic acid (97%) respectively.  

 

Figure 1: In vitro antioxidant properties of different solvent leaves extracts of 

C.macrostachyus compared with Ascorbic acid as standard measured by DPPH radical 

scavenging method. 
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Figure 2: In vitro antioxidant properties of different solvent fruit extracts of C.macrostachyus 

compared with Ascorbic acid as standard measured by DPPH radical scavenging method. 

The phytochemical analysis of leaves, fruits and stem extracts of C.macrostachyus revealed the 

presence of alkaloids, saponins, flavonoids, tannins, and triterpenoids. Tannins are recognized to 

be helpful in the treatment of chronic inflammation in tissues and they have notable activity on 

anticancer 
20.

 Thus, C.macrostachyus containing these chemical compounds may provide as active 

principle in the treatment of various cancer.  

Flavonoids are one of the significant phenolic compounds that are acting as principal antioxidants 

or free radical scavengers and give out as health promoting compound 
20.

 Since these phenolic 

compounds were originated to be present in the extracts, it might be accountable for the potent 

antioxidant capacity of C.macrostachyus. These phytochemicals of medicinal plants have 

primarily reported for their medicinal value, which can be valuable folklore remedies in the 

treatment of cold, headache, acne, malaria and bacterial diseses 
21.

 The plant containing phenolic 

compounds contributed to their antioxidative properties and thus the value of the plants are in 

folklore medicine. Phenols have been practicing in the preparation of some antimicrobial agents 

such as dettol and cresol. Both plants are widely used regularly among many tribes in Africa for 

the treatment of various diseases. For instance, saponins proved as hypotensive and 

cardiodepressant properties 
22,

 which are helpful for the management of heart failure and cardiac 

myopathy
23

 The occurrence of saponins in C.macrostachyus might play a role in the 
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cardioprotective potential. alkaloids have the potential of anti-hyperglycaemic and anti- 

inflammatory activities 
24.

 

The result of DPPH radical scavenging activity analysis indicates that both leaves and fruits of 

C.macrostachyus was potentially antioxidant properties. These results recommend that the plant 

extracts contain compounds that are potential to donate hydrogen atom to a free radical and makes 

them unstable. The capacity of these plant extracts to scavenge DPPH may possibly reproduce and 

prevent the generation of free radicals. The radical scavenging activity of these plant extracts were 

found to be significant; this shows that C.macrostachyus may be useful for treating radical 

associated pathological tissue injury 
25. 

CONCLUSION 

Based on several studies, ROS creates various pathophysiological disease conditions and lessen 

endogenous defense mechanisms. An increasing concentration of antioxidant can reduce oxidative 

stress and especially plant derived constituents could assist to reduce ROS by scavenging activity. 

Quality and amount of the plant based antioxidant compounds will really aid to create a new drug 

candidate for antioxidant rehabilitation. Medicinal herbs are the chief sources for getting natural 

antioxidants for a variety of therapeutic uses such as diabetes, inflammation, aging, cancer and 

diseases associated to radical actions. The present study is to investigate the antioxidant potential 

derived from natural herbs and it is an instance to explore conventional medicinal data which helps 

to fight against ROS. 
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