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Abstract 

The present study is a comparison between two Euphorbia hirta specimens collected in Addis 

Ababa, Ethiopia, and Avadi, Chennai, India to analyze the geographical differences seen in the 

phytoconstituents. This comparative study deals with both plants' phytochemical screening, 

FTIR, and GC-MS analysis of Euphorbia hirta. Phytochemical screening of the aqueous, 

petroleum ether, acetone, methanolic, and ethanolic extracts of both the Euphorbia hirta was 

done and the results revealed the presence of terpenoids, phlorotannins, tannins, flavonoids, 

cardiac glycosides, saponins, steroids, alkaloids, quinones, and coumarins. On comparing the 

results of Eh-E and Eh-I, it is apparent that the ethanol extract of both samples showed the 

existence of maximum phytochemical compounds. The GC-MS analysis of an aqueous extract 

of Euphorbia hirta from both continents revealed the presence of 12 and 15 phytoconstituents 

respectively. The similar chemical components from both regions are phytol and decanoic acid, 

which were found responsible for the major bioactivity. The study suggests that Euphorbia hirta 

can be utilized as a potential source of pharmaceuticals and can be further studied in the 

extraction of particular bioactive compounds. 
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Introduction 

Plants have always been man's ally in life, providing him 

with food, fuel, and medicine since the dawn of 

civilization. As they have been throughout human history, 

plants continue to be a significant source of medicine [1, 

2]. Euphorbia hirta commonly called an asthma plant is 

an annual hairy erect herb that grows in arable lands, waste 

areas, roadsides, pathways, and gardens.  Euphorbia hirta 

belongs to the family Euphorbiaceae [3]. Though the plant 

is a native of India, Euphorbia hirta is widely cultivated 

throughout the tropics and subtropics [4]. Euphorbia hirta 

can be either red or purple depending upon the sunshine 

period. It has oppositely occurred simple leaves that are 
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asymmetric, lanceolate, and acute at the apex. It has semi-

erect stems, covered with purplish-brown hairs, and 

discharges white latex when cut. The fruit is found in 

capsules that contain small, elongated, four-sided red 

seeds [5]. Plants synthesize diverse chemical substances, 

which are further classified based on their functional 

group, chemical class, and biosynthetic origin. These plant 

derivatives have been employed for disease prevention 

and detection [6]. Various organs of the plant, mainly the 

leaves and the roots of Euphorbia hirta have traditionally 

been used as folk medicine as concoctions, to treat a 

variety of skin problems, treat tooth pain, wounds, 

headache, rheumatism, improve breastfeeding, diarrhea, 

warts, dysentery colic, gonorrhea, migraines and helps 

treat pain during pregnancy [7]. Euphorbia hirta has 

potent biological activities including analgesic, anti-

arthritic, anti-coronary, antipyretic, anti-inflammatory [8], 

antimicrobial [9], anti-allergy [10], antioxidant [11], anti-

tumor [12], anthelminthic [13], anti-cancer [14], 

antiseptic, diuretic [15], sedative [16] and anxiolytic. Due 

to these therapeutic potentials, Euphorbia hirta gained 

attention and is widely used in the treatment of asthma, 

cancer, asthmatic bronchitis, kidney stones, diabetes [17], 

dengue [18], intestinal disorders [19], conjunctivitis-

ulcerated cornea [20]. Earlier ethnopharmacology studies 

on Euphorbia report that Topical dosage forms like paste, 

poultice, cataplasm, rubefacient, or emollient are applied 

to the skin and the forehead for headache, fever, joint pain, 

muscle pain, stomach-ache, skin rashes, and itching while 

preparations for internal use such as infusion and 

decoction are indicated for symptoms related to bleeding 

of the skin, nose, oral cavities, and the gastrointestinal 

tract. Several ethnomedicinal studies have also reported 

that leaves are the most frequently used part because of 

their remarkable identity and accessibility in addition to 

the fact that most biosynthesis of therapeutically active 

constituents occurs in leaves [21]. The primary objective 

of this collaborative research is to compare the bioactive 

properties of Euphorbia hirta growing in two regions - 

Ethiopia and India, and explore the characteristic variance 

due to varied geographical locations. Since in both 

countries, awareness of this plant regarding their potent 

pharmaceutical properties is less known and under-

utilized, this initiative was taken by the researchers of both 

countries to qualitatively study the presence of 

phytochemicals in all of the sample extracts of the 

collected specimen. Further investigation of the extracts 

with the highest phytochemical occurrence was done using 

FTIR analysis and GC-MS. 

Materials and Methods  

Collectıon of samples 
The whole plant of Euphorbia hirta was collected from 

two locations on different continents. Figure 1 shows the 

pictorial representation of plant species. One from the 

outer skirts of the villages around 50 km from Addis 

Ababa (8.9806° N, 38.7578° E, 2,355 m a.s.l), the capital 

city of Ethiopia, and meanwhile other from the region of 

Avadi (13.1067° N, 80.0970° E, 10 m a.s.l), Chennai, 

Tamil Nadu, India. The samples from Ethiopia and India 

were designated as Eh-E and Eh-I respectively.  The 

samples were identified using earlier reports [22, 23].

 

 
Figure 1. Comparative study on phytochemical, FT-IR, and GC-MS analysis of Euphorbia hirta growing in two different 

regions. 

Preparatıon of samples 
The collected plant samples (2 kg) were washed in running 

water to eliminate the dirt and air-dried for 15-20 days. A 

hundred grams of whole plant powder was extracted by 

maceration in 400 ml of methanol for 4 days with frequent 

agitation. Further crushed into a fine powder using a 

blender and used for further analysis. 

Preparatıon of the extract 
The air-dried powder of both samples was subjected to 

successive extractions by the addition of 10g of the 
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powdered samples into five different conical flasks 

containing 100 ml of petroleum ether, acetone, methanol, 

ethanol, and distilled water respectively. This concoction 

was plugged using a cotton thread and put on a rotary 

shaker at 190-220 rpm for 24 hours. The supernatant was 

then extracted, and the solvent was evaporated to produce 

the 400 mg concentrated extract. The crude samples are 

preserved for later usage at ambient temperature [24]. 

Phytochemical screening  
Qualitative analytics were done for the crude samples of 

both plants by using standard approaches. The following 

tests were performed using standard protocols on 50 mg of 

Euphorbia hirta solvent extracts (petroleum ether, 

acetone, methanol, ethanol, and aqueous) [11]. 

Test for alkaloids: 50 mg of solvent-free extract, mixed 

and washed with a few drops of HCl. Added 2 drops of 

Mayer’s Reagent. The appearance of a creamy white 

precipitate indicates the presence of alkaloids. Test for 

sterols: The array of colors shows that sterols are present 

when 50 mg of chloroform dissolved extract is mixed with 

2 mL of acetic anhydride and 2 drops of concentrated 

Sulfuric acid. Test for tannins: A white color precipitate 

shows that Tannins are present when the 50 mg of extract 

was dissolved in water and 10% Lead acetate. Test for 

flavonoids: Brick red or magenta color appearance 

indicates the presence of flavonoids when 50 mg of the 

extract is heated after the addition of 5 mL alcohol 

followed by magnesium ribbon and HCL. Test for 

terpenoids: The appearance of a reddish-brown color 

precipitate on the addition of 2 ml of chloroform and a few 

drops of concentrated sulphuric acid to the extract shows 

the presence of Terpenoids. Tri-terpenoids: The 

appearance of purple color on exposing the extract to tin 

and thionyl chloride, indicates the existence of Tri-

terpenoids. 

Test for saponins: A froth layer of up to 2 cm is observed 

when 50 mg of extract and 20 ml of distilled water were 

dissolved and mixed vigorously. This indicates the 

presence of saponin. Test for cardiac glycosides: The 

appearance of the blue-green color on the addition of 1mL 

of glacial acetic acid, ferric chloride, and sulphuric acid to 

the 2ml of extract indicates the presence of cardiac 

glycosides. Test for coumarin: The yellow color 

indicates the presence of coumarin when the 50 mg of 

extract was mixed with 10% ferric chloride. Test for 

quinones: The appearance of a red color on the addition 

of a few drops of concentrated sulfuric acid to the 50 mg 

of extract indicates the presence of quinones. Test for 

phlorotannin: Boiled 1ml of 1% aqueous hydrochloric 

acid was mixed with 2ml of extract. Red color deposition 

indicates that phlorotannins are present. 

GC-MS analysis 

The ethanol extract of Euphorbia hirta. Obtained from two 

locations (India and Ethiopia) was characterized by GC-

MS (TSQ QUANTUM XLS) which identifies the 

components present in the extract. GC-MS (TSQ 

QUANTUM XLS) is made of thermo-scientific, and the 

software required for the instrument is XCALIBUR (ver-

2.2). The column's size is TG-5MS (30m0.25mm0.25um). 

The temperature (°C) was held constant at 280 °C for both 

the injector and the interface [25]. GC-MS mass spectrum 

analysis was performed using the National Institute 

Standard and Technology (NIST) database of over 62,000 

patterns. The mass spectrum of the unidentified 

component was correlated with that of the identified 

components in the NIST-011 database [26]. The name and 

molecular structure of the compound have been 

determined.  

FTIR-analysis 
The illustration of the ethanol extract of Euphorbia hirta 

collected from India and Ethiopia has been established by 

the FTIR spectrum (VTHT, India, and AASTU, Ethiopia). 

The samples were determined using Shimadzu 8400s and 

the range of 4000-400 cm-1, with 4 cm-1 resolution was 

used [27, 28]. 

 

Results and Discussion 

Phytochemical screening 
The phytochemical analysis of the Euphorbia hirta 

samples from both locations (Ethiopia and India) has 

confirmed the existence of medicinally important 

compounds [29, 30] namely, tannins, phlorotannins, 

saponins, flavonoids, terpenoids, cardiac glycosides, 

steroids, alkaloids, quinones, coumarins in different 

solvents extracts (Table 1). The present study revealed 

that there are significant variations in the phytochemical 

composition of the sample extracts obtained from Ethiopia 

and India. On comparing the results of Eh-E and Eh-I, it is 

apparent that the ethanol extract of both samples showed 

the existence of maximum phytochemical compounds. In 

contrast to that, the petroleum ether extract of Eh-I, 

followed by the acetone extract of Eh-E displayed the 

presence of the least compounds. However, in the results 

of other extracts, both samples exhibited similar trends in 

component occurrence with trivial variations. Tannin, 

cardiac glycosides, alkaloids, and coumarins tend to be the 

most available compounds across all the extracts analyzed. 

Saponins and steroids have been the rarely available 

compounds collectively. The differences in the 

phytochemicals between the two countries may be 

attributed to the different topography and climatic 

conditions. Earlier reports showed the presence of 

alkaloids, flavonoids, tannins, steroids, and phenolic 

compounds which correlate with the outcomes of the 

current study [31]. The former reports on the 

phytochemical analysis of Euphorbia hirta solvent 
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extracts exhibited phenol, tannins, and quinone in 

aqueous, methanol, and ethanol extract which is parallel to 

the findings of the current study [32]. However, the 

absence of tannins in aqueous extract and the presence of 

saponins, flavonoids, and terpenoids only in aqueous 

extract contradict the outcomes of the present study. Also, 

the absence of coumarins in all the solvent extracts in the 

previous study completely denies the facts of the current 

phytochemical study on Euphorbia hirta. The results 

clearly illustrate that the ethanol extract of Euphorbia hirta 

from both locations showed the presence of the maximum 

number of Phytocompounds compared to all the other 

extracts. Hence, ethanol extract was further analyzed by 

GC-MS and FT-IR to study its precise composition. 

Above all, this comparative phytochemical study between 

these two samples and the earlier reports depicts the 

influence of location in variations found in their 

phytochemical composition [33].

 

Table 1. Phytochemical Analysis of the Extracts of Euphorbia hirta 

Phytochemical 

compound 

Sample 1 – Ethiopia Sample 2 - India 

Aqueous 
Petroleum 

Ether 
Acetone Methanol Ethanol Aqueous 

Petroleum 

Ether 
Acetone Methanol Ethanol 

Tannin + - + + + + - - + + 

Phlobatannin + + - - + - - + - - 

Saponin - + - - - + - - - + 

Flavonoids - + + - + + - + + - 

Terpenoids + - - - + - - + + + 

Cardiac Glycosides - - - + + + + + + + 

Steroids - + - - - - + - + + 

Alkaloids + + + + + + - + - - 

Quinones - + - + + + + - + + 

Coumarins - + + + + - + + - + 

+: Present 

 -: Absent 

GC-MS analysis 
The components available in the ethanol extract of 

Euphorbia hirta L. of the samples obtained from both 

locations were determined by GC-MS (Figures 2 and 3). 

The effectual data like molecular structure, molecular 

formula, molecular weight (MW), and retention time (RT) 

of the components in the ethanol extracts of Euphorbia 

hirta samples are presented in Tables 2 and 3. Twelve 

components were identified in each of the ethanol extracts 

of E. hirta collected from Ethiopia and India [34, 35].

 

Table 2. GC-MS analysis of ethanol extract of Euphorbia hirta - (Ethiopia Sample) 

S. No Name of compound 
Retention 

Time 

Molecular 

weight 
Molecular structure 

1 Isoterpinolene 12.57 136.23 

 

2 Trans-á-copaene 14.88 204.3511 

 

3 9-Hexadecenoic acid, methyl ester[Z} 16.88 268.4348 

 

4 [E]-13-Docosenoic acid 21.43 338.5677 
 

5 Methyl eicosa-5,8,11,14,17-Pentaenoate 20.4 316.5 

 

6 Morin 19.63 302.23 

 

7 Heptadecanoic acid, 16-methyl-, methyl ester 19.05 298.5038 
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8 Phytol 18.82 296.5 
 

9 3-Eicosene, [E]- 17.72 280.5 
 

10 Hexadecanoic acid, methyl ester 17.08 270.4507 
 

11 Dodecanoic acid, 10-oxo- 15.6 270.41 

 

12 
3-Phenanthrenol, tetradecahydro-4b,8,8-trimethyl-

[3S-(3à,4aá,8aà,10aá)]- 
6.43 270.23 

 

 

 
Figure 2. GC-MS chromatogram analysis of ethanol extract of Euphorbia hirta - (Ethiopia Sample) 

 

Table 3. GC-MS analysis of ethanol extract of Euphorbia hirta - (India Sample) 

S. No Name of compound 
Retention 

Time 

Molecular 

weight 
Molecular structure 

1 
2,3 – Dihydro -3,5- dihydroxy-6-methyl-4H-

pyran-4-one 
9.66 2.54 

 

2 5-Hydroxymethyl-2-furancarboxaldehyde 12.06 7.82 

 

3 1,2,3-Trihydroxybenzene 16.39 3.72 

 

4 Myristic acid 25.52 1.03 

 

5 Pentadecylic acid 30.48 13.27 

 

6 Ethyl palmitate 31.34 7.47 

 

7 Phytol 35.11 3.93 
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8 Methyl linoleate 35.81 7.29 

 

9 9,12,15-Octadecatrien-1-ol 36.00 18.56 

 

10 7,10-Octadecadienoic acid methyl ester 36.47 6.22 
 

11 Ethyl linoleate 36.65 7.7 

 

12 Ethyl stearate 37.25 2.18 

 

13 Ethyl hexadecane 48.78 0.44 

 

14 Squalene 49.43 1.63 

 

15 gamma-Tocopherol 54.41 0.76 

 

 

 
Figure 3. GC-MS chromatogram of ethanol extract of Euphorbia hirta - (India Sample) 

Characterization study by FTIR analysis 
The FTIR analysis of sample 1 (AASTU, Ethiopia) 

exhibited that the peak of 1035 cm−1 corresponds to the 

Carbonyl group, and the peak of 1215 cm−1 was specific 

to the Carboxyl group (Table 4). Furthermore, the two 

peaks at 2924 cm−1 and 3354 cm−1ascribed to the 

predominance of the alkene group and alcohol/phenols 

group. On the other hand, the FTIR analysis of sample 2 

(VTHT, India) exhibited peaks at 1033.85 cm−1 and 

1195.87 cm−1 which indicates the presence of aldehyde 

and carbonyl group respectively (Table 5). Moreover, the 

peak of 2924.09 cm−1 shows the existence of the alkene 

group and the broad peak at 3278.99 cm−1 corresponds to 

the alcohol group Hence, the present study inferred that C-

O to C-C, COOH, CH2- and O-H functional groups are 

responsible for the catalytic reduction of Euphorbia hirta- 

sample 1. Alternatively, the catalytic reduction of 

Euphorbia hirta- sample 2 has been mediated by the R-O, 

C-O, CH2-, and O-H functional groups. The above 

characterization peaks of sample-1 (Ethiopia) and sample-

2 (India) obtained in FT-IR correspond to the earlier 

reports [25, 26, 29].

 

Table 4. FT-IR spectroscopic analysis of ethanol extract of Euphorbia hirta - (Ethiopia Sample) 

Peak region 

(cm–1) 
Compound Nature Discussion 

1035 C-O to C-C Anti-symmetric coupled stretch Carbonyl 

1215 COOH- stretch and bend combination Carboxyl 



Saravanakumar et al.  

  
Bull Pioneer Res Med Clin Sci, 2022, 1(2):34-41                                                                                                                                       40 

2924 CH2- Anti-symmetric stretch Alkene 

3354 O-H broad stretch Alcohol/Phenols 

 

Table 5. FT-IR spectroscopic analysis of ethanol extract of Euphorbia hirta - (India Sample) 

Peak region (cm–1) Compound Nature Discussion 

1033.85 R-O stretch Aldehyde 

1195.87 C-O stretch Carbonyl 

2924.09 CH2- stretch Alkene 

3278.99 O-H stretch Alcohol/Phenols 

Conclusion 

In Conclusion, Euphorbia hirta from Ethiopia and India 

possess significant bioactive properties and could 

potentially be used in the pharmaceutical industry. From 

the present pilot study, it can be suggested that when 

compared to all the other extracts, the ethanol extract 

of Euphorbia hirta from both countries showed a 

substantial presence of Phyto-compounds in the 

phytochemical screening and further detailed analysis 

could confirm their utilization as pharmaceutically 

important plants. Thereby the study suggests 

that Euphorbia hirta can be utilized as a potential source 

of pharmaceuticals and can be further studied in the 

extraction of bioactive compounds. 
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