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Abstract- The chemical compounds produced and 

accumulated in plants are known as phytochemicals.These 

phytochemicals protect plants from disorder and damage and 

are also responsible for other properties like color, taste, 

flavor, aroma, and odor in plants. Euphorbia hirta L. is an 

ethnomedicinal plant and widely used in traditional herbal 

medicine. This paper carried out the qualitative and 

quantitative analysis of primary and secondary metabolites in 

Euphorbia hirta L. Various qualitative and quantitative test 

methods were included for the parameters of primary and 

secondary metabolites. Euphorbia hirta L. extract showed the 

presence of all phytochemical constituents. 
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I. INTRODUCTION 

 

 Phytochemistry = Phyto + Chemistry (from the Greek 

word phyto, meaning plant + chemistry meaning study of 

chemical composition) thus phytochemistry is the study of 

chemicals produced by plants or biologically active, naturally 

containing chemical compounds accumulated in plants. These 

chemical compounds protect plants from disorder and damage 

and are also responsible for other properties like color, taste, 

flavor, aroma, and odor in plants. the phytochemicals act as 

metabolites. Phytochemicals are deposited in different parts of 

the plants, like in the roots, stems, fruits, seeds, flowers, and 

leaves. Not only do these phytochemicals control damage and 

protect plants but also useful for the human to treat various 

diseases in the body. These properties of phytochemicals are 

the basis of ethnomedicines. The study of phytochemicals 

opened a new pathway for the commercial industries like 

pharmaceutical industries, nutraceutical industries, etc. 

Polyphenols, flavonoids, isoflavonoids, anthocyanidins, 

phytoestrogens, terpenoids, carotenoids, 

limonoids, phytosterols, glucosinolates, and fibers are some 

important phytochemicals categorized as follows –  

 
 

Euphorbia hirta L. is a pantropical weed which is 

also known as asthma weed. Its local name is ‘dudhi.’ It 

belongs the family Euphorbiaceae. It is an erect or prostrate, 

annual, and hairy herb. It grows in open grasslands, and 

roadsides. Its stem is long, solid and hairy that produces white 

latex. Leaves of the plant are simple, elliptical, opposite, and 

hairy with dentate margins. Flowers are unisexual and axillary 

cymes. Petals are absent in flowers. Fruits of the plant are 

capsule. Seeds are tiny, oblong, four sided and red color. Root 

of the plant is white brown taproot. It is used to treat asthma, 

hypertension, and skin diseases.  

 

II. METHODS AND MATERIALS 

 

Plant Material – The plant material was collected from the 

village Gudha district Jhalawar, Rajasthan. The whole plant 

was collected for the analysis of primary and secondary 

metabolites.  

 

Phytochemical Studies  

 

Phytochemical map out was prepared for the 

evaluation of the selected plant. Various qualitative methods 

were included for the parameters of primary and secondary 

metabolites.  

 

Chemicals Used 

 

All chemicals used in analytical methods and 

reagents were of analytical grade with the highest purity 
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https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/isoflavonoids
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/carotenoid
https://www.sciencedirect.com/topics/food-science/phytosterols
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/glucosinolate


IJSART - Volume 8 Issue 9 – SEPTEMBER 2022                                                                          ISSN [ONLINE]: 2395-1052 

 

Page | 92                                                                                                                                                                     www.ijsart.com 

 

available.  Following chemicals have been used in 

phytochemical analysis showing in the table- 01 

 

Copper 

sulphate 

Fuming 

nitric acid 

Ethanol Phenolphthalein 

Ferric 

chloride 

Iodine ɑ-

naphthol 

(1-

naphthol) 

Pyridine 

Mercuric 

chloride 

Picric acid Sulfuric 

acid 

Sodium 

nitroprusside 

Sodium 

hydroxide 

Lead acetate Folin-

ciocalteau 

(f-c) 

reagent 

Potassium 

hydroxide 

pellets 

Potassium 

iodide 

Hydrochloric 

acid 

Potassium 

sodium 

tartrate 

Mercury 

Sodium 

carbonate 

Acetone Sodium 

hydroxide 

Chloroform 

Catechol Ammonium 

hydroxide 

Phenol Potassium 

sodium tartrate 

(rochelle salt) 

Table 01 

 

Instruments and Apparatus Required 

 

Instruments and apparatus required in different 

analytical methods are as followsSoxhlet apparatus, Water 

bath, Test tube shaker, Digital balance (Minimum .01gm), 

Centrifuge, Hot air oven, Electric mixer grinder, Refrigerator 

etc. 

 

Preparation of Plant Extract  

 

Freshly collected samples of whole plants were 

washed thoroughly under tap water and were dried in a hot air 

oven at 40-50º C for a week. The dried whole plants were 

pulverized to a fine powder with the help of a sterile electric 

grinder. The extract was prepared using the Soxhlet apparatus. 

60gm of dried powder was extracted for 24 hours in 300 ml 

ethanol and the process was repeated till colorless solvent was 

obtained. The colorless solvent indicated the completion of the 

extraction process. The concise extract was stored and later 

used for the analysis of primary and secondary metabolites.  

. 

Euphorbia hirta L. 

 

 
Powder of whole plant of Euphorbia hirta L. 

 

ANALYSIS OF PRIMARY METABOLITES  

 

Tests for Carbohydrates  

 

Molisch’s Test  

 

The test was performed according to the method of 

Ramakrishnan et al. (1994). A 2 ml of the extract was added 

with 2 drops of Molisch’s reagent. After shaking 2 ml of 

concentrate sulphuric acid was added along the side of the test 

tube. At the junction of two solutions, a reddish violet ring 

evolved which indicated presence of carbohydrates.  

 

Test for Reducing Sugars 

 

Benedict’s test  

 

A 1 ml of the extract was mixed with 3 ml of 

Benedict’s solution and heated in a boiling water bath for 10 

minutes. After cooling of the solution, a green, yellow, or red 

precipitate appeared which indicated the presence of reducing 

sugars. 

 

Tests for Proteins  

 

Millon’s Test 
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The test was performed according to the method of 

Fisher (1968) and Ruthmann (1970). When a 2 ml of the 

extract was added with 2 drops of Millon’s reagent in a test 

tube, a white creamy precipitate appeared. On heating the 

white creamy precipitate, it changed to brick red which 

indicated the presence of proteins.  

 

Biuret Test 

 

The test was performed according to the method of 

Gahan (1984). A 2 ml of extract and a few drops of copper 

sulphate solution were mixed. After this, 1 ml of ethanol 

(95%) with an excess of potassium hydroxide pellets was 

added to the solution. A violet or pink layer appeared which 

indicated the presence of proteins.  

 

Test for Fats and Fixed Oils   

 

Saponification Test  

 

The test was performed according to the method of 

Kokate (1999). A few drops of extract and 0.5 N alcoholic 

potassium hydroxide solutions were mixed. After it, a drop of 

phenolphthalein was added to the solution. Finally, the 

mixture was heated in a water bath for 2 hours. The formation 

of soap or partial neutralization of alkali indicated the 

presence of fixed oils and fats. 

 

ANALYSIS OF SECONDARY METABOLITES  

 

Tests for Alkaloids 

 

 50 mg of dried powder of the sample was stirred 

with a few drops of dilute hydrochloric acid and the solution 

was filtered. The filtrate was tested carefully using different 

test methods as follows:  

 

Mayer’s Test 

 

The test was performed according to the method of 

Evans (1997). 4 ml of filtrate was mixed with a few drops of 

Mayer’s reagent by the side of the test tube. A white or 

creamy precipitate indicated the presence of fixed oils and 

fats. 

 

Wagner’s Test  

 

The test was performed according to the method of 

Wagner (1993). 4 ml of the filtrate was added with 1 ml of 

Wagner’s reagent. A reddish-brown precipitate confirmed the 

presence of fixed oils and fats. 

 

Hager’s Test  

 

The test was performed according to the method of 

Wagner et al. (1996). 4 ml of filtrate was added to 1 ml of 

Hager’s reagent. A prominent yellow precipitate appeared 

which precipitate indicated the presence of fixed oils and fats. 

 

Tests for Tannins and Phenols  

 

Ferric Chloride Test  

 

The test was performed according to the method of 

Mace (1963). 3 ml of the filtrate was added with 1ml of 5% 

ferric chloride solution in a test tube. The Bluish black color in 

the ethanolic layer indicated the presence of tannins and 

phenols. 

 

Lead Acetate Test  

 

3 ml of the filtrate was added with 1 ml of 10% lead 

acetate solution. A bulky white precipitate indicated the 

presence of phenolic compounds. 

 

Test for Flavonoids  

 

Alkaline Test  

 

When 3 ml of the filtrate was added with a few drops 

of 10% sodium hydroxide solution, the color of the solution 

changed to yellow. After adding dilute acid, the yellow color 

disappeared which indicated the presence of flavonoids. 

When 3 ml of filtrate was added with a few drops of 10% 

ammonium hydroxide solution, a yellow fluorescence 

appeared which confirmed the presence of flavonoids. 

 

Test of Saponins  

 

Froth Test  

 

1ml ethanolic filtrate mixed with, 50 mg sodium 

carbonate and 1.5 ml distilled water was added to the mixture, 

shaken vigorously for up to 5 minutes. A honeycomb-like 

froth formed which was stabled for 15 minutes. It confirmed 

the presence of saponins. 

 

Test of Terpenoids  

 

Horizon’s Test  

 

1 ml of ethanolic filtrate was added to 2 ml of 

trichloroacetic acid, a yellow to red precipitate appeared which 

indicated the presence of terpenoids. 
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Test of Glycosides  

 

Legal Test  

 

1 ml of pyridine and 1ml of sodium nitroprusside 

were added to 2ml of filtrate. The color of the solution 

changed to pink or red which indicated the presence of 

glycosides. 

 

III. RESULTS AND DISCUSSION 

 

Many different tests have been made for qualitative 

analysis of selected plant species. The results of these tests 

have been presented under primary and secondary metabolites 

headings. 

 

1. RESULTS OF PRIMARY METABOLITES  

 

Table 3 shows the results of different tests for 

qualitative analysis to find out the presence of primary 

metabolites (carbohydrates, reducing sugar, proteins and Fats 

and fixed oils) in the whole plant extract of Euphorbia hirta L. 

 

(1) Test results for carbohydrates  

(a) Molisch’s test showed the presence of a higher 

degree of precipitation (+++) in the whole plant 

extract. 

(b) Benedict’s test showed the presence of reducing 

sugars with a higher degree of precipitation (+++) in 

the extract. 

(2) Test results for protein  

(a) Millon’s test showed the presence of a higher degree 

of precipitation (+++) of protein in the extract. 

(b) Biuret test confirmed the presence of a higher degree 

of precipitation (+++) of protein in the extract. 

(3) Test results for fats and fixed oils  

(a) Saponification test showed the presence of fats and 

fixed oils with moderate degree of precipitation (++) 

in the extract. 

 

 
 

2. RESULTS OF SECONDARY METABOLITES 

 

(1) Test results for alkaloids  

(a) Hager’s test showed the presence of alkaloids with a 

low degree of precipitation (+) in the extract. 

(b) Mayer’s test showed the presence of alkaloids with a 

low degree of precipitation (+) in the extract. 

(c) Wagner’s test confirmed the presence of alkaloids 

with a low degree of precipitation (+) in the extract. 

(2) Test results for phenols and tannins 

(a) Ferric chloride test showed the presence of phenols 

and tannins with a higher degree of precipitation 

(+++) in the extract. 

(b) Lead acetate test showed the presence of phenols and 

tannins with a higher degree of precipitation (+++) in 

the extract. 

(3) Test results for flavonoids 

(a) Alkaline reagent test showed the presence of 

flavonoids with a moderate degree of precipitation 

(++) in the extract. 

(4) Test results for saponins  

(a) Froth test showed the presence of saponins with a 

moderate degree of precipitation (++) in the extract. 

(5) Test results for terpenoids  

(a) Horizon test showed the presence of terpenoids with 

a moderate degree of precipitation (++) in the extract. 

(6) Test results for glycosides  

(a) Legal test showed the presence of glycosides with a 

higher degree of precipitation (+++) in the extract. 

 

 
 

Table-02: Qualitative analysis for primary metabolites in 

Euphorbia hirta L. 

S.No. Name of 

Phytoche

micals 

Name of 

tests 

Extrac

ted 

Part 

Result

s 

 

1.  

 

Carbohydr

ates  

 

Molisch’s 

Test 

 

Whole 

plant 

 

+++ 

 

2.  

 

Reducing 

sugars  

 

Benedict’

s Test 

 

Whole 

plant 

 

+++ 

 

3.  

 

Proteins  

 

Millon’s 

 

Whole 

 

+++ 
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Test plant 

 

Biuret 

Test 

 

Whole 

plant 

 

+++ 

 

4.  

 

Fats and 

Fixed Oils  

 

Saponific

ation Test 

 

Whole 

plant 

 

++ 

 

Table-03: Qualitative analysis for secondary metabolites in 

Euphorbia hirta L. 

S.No.  Name of 

Phytoche

micals 

Name of 

tests 

Extrac

ted 

Part 

Result

s 

 

1.  

 

Alkaloids  

Mayer’s 

Test 

Whole 

plant 

+ 

Wagner’s 

Test 

Whole 

plant 

+ 

Hager’s 

Test 

Whole 

plant 

+ 

 

2.  

 

Phenols & 

Tannins  

Ferric 

Chloride 

Test 

Whole 

plant 

+++ 

Lead 

Acetate 

Test 

Whole 

plant 

+++ 

 

3.  

 

Flavonoid

s  

Alkaline 

Reagent 

Test 

Whole 

plant 

++ 

 

4.  

 

Saponins 

 

Froth 

Test 

 

Whole 

plant 

++ 

 

5.  

 

Terpenoid

s  

 

Horizon 

Test 

 

Whole 

plant 

++ 

 

6.  

 

Glycoside

s  

 

Legal 

Test 

 

Whole 

plant 

+++ 

 +++ = High degree ++   = Moderate degree 

 +     = Low degree 

 

The results showed the high presence of primary 

metabolites like carbohydrates, reducing sugars, proteins, etc. 

and moderate presence of fats, fixed oils, etc. as well as the 

high presence of secondary metabolites like phenols, tannins, 

glycosides, etc. and moderate presence of flavonoids, 

saponins, terpenoids etc. in ethanol extract. Phytochemical 

screening of crude extracts of E. hirta revealed the presence of 

bioactive compounds like alkaloids, phenols, saponins, 

tannins, steroids, flavonoids, and glycosides known for their 

medicinal and curative properties. Phenolics and flavonoids 

are responsible for the antioxidant activity of the plant (Jakhar 

and Dahiya, 2017). Various compounds have been isolated 

and identified from E. hirta, among which, terpenoids, 

flavonoids, and phenols are the major constituents. These 

metabolic compounds and crude extracts from E. hirta have 

been screened for pharmacological activities in vivo and in 

vitro (Huang et al. 2012).  

 

IV. CONCLUSION 

 

The above analytical results showed the high 

presence of phytochemicals. As these phytochemicals are the 

basis of ethnomedicines so the higher presence of the 

phytochemicals mayincrease the medicinal value of 

Euphorbia hirta L. and it may open a new pathway for the 

commercial industrieslike pharmaceutical industries, 

nutraceutical industries, etc.  

 

V. ACKNOWLEDGMENT 

 

The authors convey sincere gratitude to principal and 

management, Govt. College, Bundi, Rajasthan for providing 

the necessary facilities to carry out this research work. 

 

REFERENCES 

 

[1] Akinrinmade, J.F. &Oyeleye, O.A. (2010). Antimicrobial 

efficacy and tissue reaction of Euphorbia hirta ethanolic 

extract oncanine wounds,Afr. J. Biotechnol, 9(31): 5028-

5031. 

[2] Akujobi, C., Anyanwu, B.N., Onyeze& C., Ibekwe, V.I. 

(2004). Antibacterial activities and preliminary 

phytochemical screening of four medicinal plants,J. Appl. 

Sci., 7(3): 4328–4338. 

[3] Asha, S., Deevika, B. & Mohamad, S.A. (2014). 

Euphorbia hirta Linn. - A Review on traditional uses, 

phytochemistry and pharmacology, 3(4): 180-205. 

[4] Baslas, R.K., Agarwal, R. (1980). Isolation and 

characterization of different constituents of Euphorbia 

hirta Linn.,Curr. Sci., 49:311-312. 

[5] Charles, N. N., &Bonareri, N. L. (2021). Antimicrobial 

and phytochemical screening of Euphorbia hirta used by 

Abagusii Mothers in treatment of infectious diseases 

among young children,IJAR, 7(2): 283-288. 

[6] Dhole, J.A.,  Dhole, N.A., Lone, K.D. &Bodke, S.S. 

(2011). Preliminary phytochemical analysis and 

antimicrobial activity of some weeds collected from 

marathwada region,Journal of research in Biology, 1(2): 

19-23. 

[7] Edeoga, H.A., Okwu, D.E., &Mbaebie, B.O. (2005). 

Phytochemical constituent of some Nigerian medicinal 

plants, African journal of Biotechnology academic 

journals, 4: 685-688. 



IJSART - Volume 8 Issue 9 – SEPTEMBER 2022                                                                          ISSN [ONLINE]: 2395-1052 

 

Page | 96                                                                                                                                                                     www.ijsart.com 

 

[8] Essiett, U.A. &Okoko, A.I. (2013). Comparative 

nutritional and phytochemical screening of the leaves and 

stems of Acalypha fimbricata Schum. & Thorn. and 

Euphorbia hirta Linn. Bulletin of Environment, 

Pharmacology and Life Sciences, 2(4):38-44, 2277-1808. 

[9] Huang, L., Chen, S. and Yang, M. (2012). Euphorbia 

hirta (Feiyangcao): A review on its ethnopharmacology, 

phytochemistry and pharmacology, Journal of Medicinal 

Plants Research, 6(39): 5176-5185. 

[10] Jakhar, S.  and Dahiya, P. (2017). Antibacterial, 

antioxidant activity and phytochemical analysis of 

Euphorbia hirta Linn.,Microbiology Research Journal 

International, 20(2): 1-12. 

[11] Kirtikar, K.R. &Basu, B.D. (1991) . Indian medicinal 

plants. Periodical Experts Books Agency. 2nd Edition. 

New Delhi. 3:47-49. 

[12] Krishnaraju, A.V., Rao, T.V.N. &Sundararaju, D. (2005). 

Assessment of bioactivity of Indian medicinal plants 

using Brine shrimp (Artemia salina) lethality assay,Int J 

Appl Sci Eng,2: 125-134. 

[13] Mohammed, A.B.R., Zakaria, Z., Sreenivasan, S., 

Lachimanan. Y.L. & Santhanam, A. (2010).   Assessment 

of Euphorbia hirta L. Leaf, flower, stem and root Extracts 

for their antibacterial and antifungal activity and brine 

shrimp lethality,J. Ethnopharmacol, 8:420-449. 

[14] Ogbulie, J.N., Ogueke, C.C., Okoli. I.C.&Anyanwu, B.N. 

(2007). Antibacterial activities and toxicological 

potentials of crude ethanolic extracts of Euphorbia 

hirta,Afr . J. Biotechnol, 6: 1544-1548. 

[15] Patil, S.B., Nilofar, S., Naikwade, N.S. and Magdum, C.S. 

(2009). Review on phytochemistry and pharmacological 

aspects of Euphorbia hirta Linn.,J. Pharma. Res. Health 

Care, 1(1):113-133. 

[16] Parekh, J. and Chanda, S. V. (2007). In vitro 

antimicrobial activity and phytochemical analysis of some 

indian medicinal plants,Turkish Journal of Biology, 31(1): 

53-58. 

[17] Prasad, R. (2021). Phytochemical studies on Ethanolic 

Extract (Stem, Leaf and Fruit) of Indian traditional 

medicinal climber "Cocculus hirsutus",Anthology : The 

Research, 6(2): 4-10. 

[18] Prasad, R.  & Sharma, O.P. (2020). Cayratiatrifolia (L.) 

Domin: A qualitative analysis for secondary metabolites 

of medicinal properties, IJRAR, 7(4): 39-44. 

[19] Prasad, R.  & Sharma, O.P. (2019). Qualitative analysis of 

ethanolic extract of Cayratiatrifolia (Medicinal Climber) 

For primary metabolites,Remarking AnAnalisation, 2(1): 

29-32.  

[20] Prasad, R.  & Sharma, O.P. (2019). Qualitative test on 

ethanolic extract of Coccinia indica for profiling 

Secondary metabolites, 14th ICRTESM, 84-90. 

[21] Prasad, R. & Sharma, O.P. (2018). Qualitative Test of 

Ethanolic Extract of Climber Coccinia indica for Primary 

Metabolites,Remarking AnAnalisation, 3(5): 131-134.  

[22] Rawat, M. K. & Meena, R. P. (2013). Evaluating 

antimutagenic effects of vitamin‐C and L‐cysteine alone 

and in combination towards sodium azide‐induced 

toxicity in Trigonella foenum‐ graecum L.,South Asian J 

Exp Biol., 3 (3): 127‐130.  

[23] Rawat, M. K., Bhati, P.C.  & Meena, R. P. (2013). 

Antimutagenic activity of gallic acid on the growth of 

mutagenized rhizobium meliloti cultures,Ijarse, 6 (01): 

651-653. 

[24] Sharma, N.K., Dey, S. & Prasad, R. (2007). In vitro 

antioxidant potential evaluation of Euphorbia hirta L. 

Pharmacologyonline, 1: 91-98. 

[25] Suresh, K., Deepa,.P, Harisaranraj. R. & Vaira, A.V. 

(2008). Antimicrobial and phytochemical investigation of 

the leaves of Carica papaya L., Cynodondactylon (L.) 

Pers., Euphorbia hirta L., Melia azedarach L. and 

Psidium guajava L. Ethnobot. Leafl., 12: 1184-1190. 

[26] Widharna, R.M., Soemardji, A.A., Wirasutisna, K.R. 

&Kardono, L.B.S. (2010). Anti-diabetes mellitus activity 

in vivo of ethanolic extract and ethyl acetate fraction of 

Euphorbia hirta L. herb,International. J. Pharmacol., 

6(3): 231-240. 

 

 

 

 

 


