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ABSTRACT 

India being a rich and varied collection of medicinal plants since the Vedic age. The present study deals with the 

phytochemical screening of Mallotus rhamnifolius leaves of extraction belonging to family Euphorbiaceae. This study 

includes preparedness of different extracts by successive solvent extraction of varying polarity of Petroleum ether, 

chloroform, ethyl acetate, and Ethanol: water (95:5) extracts for detailed analysis. Phytochemical screening determinate 

by some chemical tests study was carried out for different solvent extracts. Phytochemical screening reflects existence of 

alkaloids, glycosides, saponins, phenolic compounds, tannins, phytosterols, carbohydrates, proteins, amino acids, 

flavanoids, quinones and terpenoids which may be responsible for their therapeutic effects.  Different physicochemical 

parameters such as Loss on drying, Total ash, Acid insoluble ash and Water soluble ash   were carried out as per WHO 

recommended physicochemical determinations and authentic phytochemical procedures. The results obtained in present 

study indicated Mallotus rhamnifolius leaves as a rich source of medicinally compounds and provides evidences that 

solvent extracts of Mallotus rhamnifolius contains medicinally important bioactive compounds and this justifies the use 

of plant species as medicine for treatment of various diseases. 
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INTRODUCTION   

The esteem of all the drugs is based on phytochemical 

and pharmacological approaches which widen to drug 

discovery referred as natural product screening1. Any part 

of the plant may include active components like bark, 

leaves, flowers, roots, fruits, seeds, etc.2. The effects of 

the plant materials results when the secondary products 

such as phytochemicals get combined. In recent period 

concentration on plant research has increased all over the 

world. Plant have played a significant role in maintaining 

human health and improving the quality of human 

lifetime for thousands of years and have served humans 

as well as valuable components of medicines, seasonings, 

beverages, cosmetics and dyes3. Phytochemicals are the 

chemicals produces by plants, of these bioactive 

constituents of plants are steroids, terpenoids, 

carotenoids, flavanoids, alkaloids, tannins and glycosides. 

These compounds have various activities like 

antimicrobial or antibiotic, some have been reported to 

shows hemolytic and foaming activities4, Anti-

inflammatory5, fugistatic6 and molluscidal7. Thus the 

plants have played important role in drug development8. 

Mallotus rhamnifolius is commonly called as Buckthorn-

Leaved Kamala. In Tamil- Marai-Yirdiyam, in 

Malayalam pee-tsjerou-ponnagam and Telugu- Konda-

Kunkumu .Mallotus rhamnifolius is a small tree up to 5 m 

tall. Bark is greyish, warty. Branchlets are round, velvety. 

Leaves are simple, opposite to subopposite, decussate; 

stipules caducous; leaf-stalk 1-5 cm long, planoconvex in 

cross section, swollen at both ends, stellate hairy. Leaves 

are 10.5-23 x 5.3-13 cm, ovate, apex pointed to long-

pointed, base rounded, entire or slightly sinuate, yellow-

glandular beneath; trinerved at base; secondary nerves ca. 

6 pairs. Flowers are unisexual, in axillary spikes. Capsule, 

3-valved, minutely stellate hairy, seeds 3, brown.  

Taxonomic Classification 

Kingdom: Plantae 

Division: Magnoliophyta 

Class: Magnoliopsida 

Order: Euphorbiales 

Family: Euphorbiaceae 

Genus: Mallotus 

Species: Rhamnifolius 

 

MATERIALS AND METHOD 

Collection of Plant Materials and Leaves 

The leaves were collected from surroundings of the 

Ramakrishnapuram near to Kalakad is situated in the 

southern Western Ghats in Tirunelveli district, Tamil 

Nadu. This region is one of the plant diversity centers in 

India. The collected healthy leaves were washed with 

distilled water to remove the adhering unwanted particles. 

They were shade dried for 35 days and finally pulverized 

in to coarse powder. It was stored in a well closed 

container free from environmental climatic changes till 

usage. 
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Preparation of the extract 

Soxhlet extraction  

About 80 gm of the dried leaves pulverization  was 

extracted with hot solvents of increasing polarity such as 

petroleum ether, chloroform, ethyl acetate and ethanol : 

water (95:5) for 24 hours with each solvent, using  by hot 

continuous extraction  method9 in Soxhlet apparatus at a 

temperature of 30˚C to 85˚C. Each time before extracting 

with next solvent, the powdered material was air dried 

and then subjected to further extraction. After the 

effective extraction, which they were filtered using 

Whatman filter paper No.1. Then the extracts was 

evaporated to solventlessness by using vacuum rotary 

evaporator to yields a soxhlet crude extracts to produce a 

sticky material, and further transferred into sterile bottles 

and refrigerated until use10,11. 

The percentage extractive yield was calculated by 

formula as mentioned below12 and values show in Table 

No: 1 

% Extractive yield (w/w) = weight of dried extract 

/weight of dried leave × 100 

Physiochemical analysis 

The physico-chemical parameters are mainly used in 

deciding the pureness and quality of the drugs. Ash 

values of a drug gives an idea of the earthy matters or 

inorganic composition or other impurities present along 

with the drug. The ash values of the powdered leaves 

revealed a high percentages of sulphated ash. Extractive 

value gives an idea about the chemical constituents 

present in the drug as well as useful in the judgment of 

exhausted or adulterated drugs13. The results suggests that 

the powdered leaves have high water soluble extractive 

value. The loss on drying reveals the percentages of 

moisture present in the leaves of Mallotus rhamnifolius 

are also studied and presented in Table No: 2. 

Determination of Moisture (Loss on drying) 

Measured about 1.5gm of the powdered leaves into a 

weighed flat and thin Porcelain dish. Dried it in the oven 

at 1000C to 1050C. Cool in desiccators and observed the 

loss in weight is usually recorded as moistures. 

Ash values  

The total ash, acid insoluble ash and water-soluble ash 

values were determined from air-dried samples9,14 

Total ash value  

Place about 2gm of the air-dried material, accurately 

weighed, in a previously ignited and tarred silica crucible. 

Spread the material in an even layer and ignite it by 

gradually increasing the heat to 500-600°C until it is 

white, indicating the absences of carbon. Allows the 

residue to cool in a desiccator for 30 minutes and then 

weigh without any time gap. Percentages of total ash was 

calculated with references to air-dried substance. 

Total ash value of the sample15 =100(Z-x)/y %                                  

X= weight of empty dish  

Y= weight of the drug taken  

Z= weight of the dish + ash (after complete incineration) 

Acid insoluble ash  

To the crucible containing the total ash, add 25 mL of 2N 

Hydrochloric acid, close with a watch-glass and boil 

gently for 5 minutes. Wash the watch-glass with 5 mL of 

hot water and add this liquid to the crucible. Collect the 

insoluble matters on an ash less filter-paper and washing 

with hot water until the filtrate is neutral. Transfer the 

filter-paper containing the insoluble matters to the 

original crucible, dry on a hot plate and ignite to constant 

weight. Allows the residue to cool in desiccators for 30 

minutes and then weigh without time gap. Calculate the 

content of acid-insoluble ash in mg per gm. of air-dried 

material. 

Water soluble ash  

To the crucible containing the total ash, add 25 mL of 

water and boil for 5 minutes. Collect the insoluble matters 

in a sintered-glass crucible. Wash with hot water and 

ignite in a crucible for 15 minutes at a temperature not 

exceeding 450 °C. Decreases the weight of this residue in 

mg from the weight of total ash. Calculate the content of 

water-soluble ash in mg per gm. of air-dried material. 

Percentage of water-soluble ash was calculated with 

reference to air-dried substance16. 

Phytochemical Screening  

The qualitative preliminary phytochemical tests were 

performed for testing different chemical groups present in 

extracts. The primary metabolites like proteins, 

carbohydrates and fixed oils and fats, were analyzed for 

their presences as per the standard procedures17, 18,19,20,21. 

Similarly, the secondary metabolites like, alkaloids, 

flavonoids, saponins, phenolic, 

tannins, terpeniods and glycosides were also assessed in 

the leaves extracts of Mallotus rhamnifolius and results 

showed in table no: 3. 

Test for alkaloids 

An amount of 0.5g of concentrated extracts was taken 

with 5 mL of the 1% aqueous HCl acid the mixture was 

heated gently for 20 min cooled and filter, the filtrate was 

used for following tests. 

Mayer’s Test 

Filtrates were treated with Mayer’s reagent (Potassium 

Mercuric Iodide). Formation of a yellow colored 

precipitate indicates the presences of alkaloids.  

Dragen droff’s test 

A few drops of Dragen dorff’s reagent were used to react 

with 1 mL of the filtrate, turbidness or precipitation with 

this reagent was taken as evidence for the presences of 

alkaloids22.   

Hager’s test 

1mL of the extract was treated with Hager’s reagent, 

presences of alkaloids confirmed by the yellow colored 

precipitate. 

Wagner test 

1mL of the extracts was treated with Wagner’s reagent; 

formation of brown reddish precipitate indicates 

presences of alkaloids. 

Test for Sugars and Carbohydrates 

Barfoed’s test 

Take the equal volumes of Barfoed’s reagent and the 

extracts solution. Heated for 1-2 min in a boiling water 

bath and cooled. Red color was observed23. 

Keller-Killani Test 

Plant extracts treated with 2 mL glacial acetic acid 

containing a drop of FeCl3. A brown color ring indicates  
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the presences of positive test. 

Legal’s Test 

To the extracts 1mL of pyridine and few drops of freshly 

prepared sodium nitroprusside solution were added, 

formation of pink to red color indicates presences of 

glycosides. 

FeCl3 Test 

Added 2 mL of glacial acetic acid containing 1 drop of 

ferric chloride solution and 1 mL of conc. H2SO4. 

Formation of a brown ring indicates the presences of 

cardiac glycosides24. 

Fehling test 

Mixed of 1 mL of Fehling’s A and Fehling’s B solutions, 

boiled for one minute. Add equal amount of test solution. 

Heated in a boiling water bath for 5-10 min. First a 

yellow then a brick red ppt. was observed23. 

Benedict’s test 

Filtrate were treated with Benedict’s reagent and heated 

gently, orange red precipitate indicates the presences of 

reducing sugar. 

Test for steroids 

H2SO4 acid test 

1 mL extracts was dissolved in 10 mL of chloroform and  

equal amount of concentrated H2SO4 acid was added 

from the wall of test tube .The upper layer turns red and  

H2SO4 layer showed yellow with green fluorescence. 

This indicates the presences of steroid. 

Libermann Burchard’s test 

Extracts were treated with chloroform and filtered. The 

filtrates were treated with few drops of acetic anhydride, 

boiled and cooled. Conc. Sulphuric acid was added. 

Appearance of brown ring at the junction indicates the 

presences of Steroid. 

Test for Tannin 

 FeCl3 test 

4ml extracts was treated with 4 mL FeCl3 appearance of 

green color indicates that of tannin23. 

Lead acetate test 

To 1-2 mL of extracts, basic lead acetate was added 

separately. Appearance of bulky red precipitate indicates 

the presences of tannins. 

Gelatin Test 

To the extract, 1% gelatin solution containing sodium 

chloride was added. Appearance of white precipitate 

indicates the presences of tannin24. 

Test for proteins and amino acids 

 Million test 

3 mL test solutions were mixed with 5 mL Million’s 

reagent, White precipitate was formed which on heating 

turned to brick red. It may indicates the presences of 

amino acids. 

Biuret test 

Added 4% of NaOH and few drops of 1% CuSO4 solution 

to 3 mL of the extracts. Appearance of violet or pink 

color indicates the presences of proteins23.  

Xanthoproteic test 

Extracts was treated with few drops of concentrated 

HNO3  

appearance of yellow indicates the presences of proteins. 

Ninhydrin test 

To the 2 mL extracts 2 mL on ninhydrin reagent was 

added and boil for few minutes, appearance of blue color 

indicates the presences of amino acid. 

Test for terpenes 

H2SO4 test 

To 5 mL of the extracts add 2 mL of chloroform and 3 

mL of conc.H2SO4, appearance of a reddish brown ring 

confirms the presences of terpenes25. 

Test for flavonoids  

Shinoda test (Magnesium Hydrochloride reduction test) 

5mL extracts added with 95% ethanol, then treated with 

0.5g magnesium turnings and few drops of conc. HCl 

pink color, indicates the presences of flavonoids. 

Alkaline reagent test 

Extract was treated with 10 % NaOH solution, formation 

of intense yellow color indicates presences of flavonoids. 

NH4OH test 

3 mL of extracts were 10 % NH4OH solution 

development of yellow fluorescence indicates positive 

test. 

Conc. HCl test 

A few drops of concentrated hydrochloric acid were 

added to a small amount of the extracts of the plant 

material. Immediate development of a red color was 

taken as an indicates of the presences of flavonoids26. 

Zn test 

2 mL extracts were treated with Zn dust and conc. HCl 

development of red color indicates presences of 

Flavonoids.  

Test for Anthocyanin 

HCl test 

2 mL of aqueous extract is added to 2 mL of 2N HCl and 

NH3, the formation of pink red turns blue violet indicates 

presences of Anthocyanin. 

Test for Quinones 

Table 1: Physical characteristics and % yield of Mallotus rhamnifolius. 

Solvent Color of extract Sense of touch Amount of extract (gm) % yield 

Petroleum ether Brownish dark green Sticky 4.67 5.83% 

Chloroform Brownish dark green Sticky 10.21 12.76% 

Ethyl acetate Reddish Brown Sticky 14.93 18.66% 

Ethanol: water (95:5) Reddish Brown Sticky 28.45 35.56% 

     

Table 2: Physicochemical characterization of leaf of 

Mallotus rhamnifolius.            

Physicochemical      

characters 

Average values  

% w/w Leaves 

Loss on drying 5.7 

Total ash 6.07 

Acid insoluble ash 0.72 

Water soluble ash  1.31 
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Alc. KOH test 

The extracts were treated separately with Alc. KOH 

solution. Formation of red color indicates the presences 

of Quinones. 

Test for saponins 

Frothing test 

Exactly 0.5 g of the extracts was dissolved in distilled 

water in a test tube. Frothing which persisted on warming 

was taken as preliminary conformation for saponins22. 

Test for Phenol 

Ferric Chloride test 

Test extracts were treated with 4 drops of alcoholic FeCl3 

solution. Appearance of bluish black color indicates the 

presences of Phenol23. 

Test for Coumarin 

NaOH test 

3 mL of 10% NaOH was added to 2 mL of aqueous 

extracts appearance of yellow color indicates coumarins. 

Test for Anthraquinone 

H2SO4 test 

5mL of Extract was hydrolyzed with dilute H2SO4 then 

add 1mL of benzene and 1mL of NH3 solution 

appearance of rose pink coloration suggest presences of 

anthraquinone. 

 

RESULTS AND DISCUSSION 

All the results generated from the present investigating 

are represented in the respective tables. The powdered 

leaves of Mallotus rhamnifolius was subjected to 

preliminary physio chemical and phytochemical analyses 

which were find out to be very promising. 

The extracts (petroleum ether, chloroform, Ethyl acetate 

and Ethanol extracts) of Mallotus rhamnifolius were 

prepared by the hot continuous extraction method. In the 

present work the percentage yield w/w of crude extracts 

was also analyzed wherein the highest yield (35.56%) 

obtained with Ethanol: Water (95:5) and least (5.83%) 

with petroleum ether media. The color of the extracts was 

find out to be Brownish dark in petroleum ether extract, 

Brownish dark in chloroform, Reddish brown in Ethyl 

acetate extracts and Ethanol: water extract.  

Deterioration duration of the plant material depends upon 

the quantity of water present in plant material. If the 

water content is high, the plant can be easily deteriorated 

due to impureness by fungal colonies. The loss on drying  

Table 3: Phytochemical screening of various extracts of Mallotus rhamnifolius. 

S.N

o 
Constituents Test 

Pet. 

Ether 

Chloro 

Form 
Ethyl acetate Ethanol: Water 

1 

Alkaloids 

Mayer’s reagent  - - + + 

2 

Dragendorff’s 

reagent  - - + + 

3 Hager’s reagent - - + + 

4 Wagner’s reagent - - + + 

5 

Sugars & 

Carbohydrates 

Barfoed’s test - + + + 

6 Keller-Killiani test  - - + + 

7 Legal’s test - - + + 

8 Ferric chloride test - - + + 

9 Fehling’s test - + + + 

10 Benedict’s test - + + + 

11 
Steriod 

H2SO4 acid test + + - - 

12 

Libermann 

Burchard’s test + + - - 

13 

Tannins 

Ferric chloride test - + + - 

14 Lead acetate test - + + - 

15 Gelatin solution - + + - 

16 

Protein & 

Amino acid 

Millon’s test - - + + 

17 Biuret test - - + + 

18 Xanthoprotein test - - + + 

19 Ninhydrin test - - + + 

20 Terpenoids H2SO4 test - - + + 

21 

Flavonoids 

 Shinoda test + + + + 

22 Alkaline reagent test + + + + 

23 NH4OH test + + + + 

24  Conc. HCl test + + + + 

25 Zn test + + + + 

26 Anthocyanins HCl test - - - + 

27 Quinone Alc. KOH test - - - + 

28 Saponin Frothing test - - - + 

29 Phenol Ferric chloride test  - - + + 

30 Coumarin NaOH test - - - + 

31 Anthraquinone H2SO4 test  - - + + 
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at 1000C to 1050C in leaf was find out to be 5.7 %. The 

total ash value of plant material indicated the quantity of 

minerals and earthy materials attached to the plant 

material. The analytical results showed that total ash 

value content was 6.07 %. Similarly, negligible quantity 

of acid insoluble siliceous matter present in the plant was 

0.72% and 1.31% of Water soluble ash was observed.  

Phytochemical screening showed that maximum 

presences of phytoconstituents in Ethylacetate and 

Ethanol: Water (95:5) extracts. In the present research 

Ethanol : water extract shows the presences of 26 

phytoconstituents tests, Ethylacetate  extracts contains 25 

phytoconstituents tests, whereas Chloroform extracts 

contain 13 phytoconstituents tests and Petroleum ether 

extract contain 7 phytoconstituents tests from the 

Mallotus rhamnifolius. From above studies Ethanol: 

water extracts contains more number of phytochemicals 

whereas Petroleum ether extracts shows less number of 

phytochemicals. 

 

CONCLUSION 

In conclusion, the present research revealed the potential 

of phytoconstituents present in the leaves of Mallotus 

rhamnifolius in terms of phytochemical parameters. 

Moreover, further experiments are needed to a quantify 

the chemical compounds and find out bioactivities of the 

leaves of Mallotus rhamnifolius.  
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