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Abstract  
Euphorbia hirta is one of the commonly used herbs in traditional medicine 

for the treatment of a variety of diseases, such as cough, asthma, genitor-

urinary infection etc. The research work was undertaken to isolate the 

phytochemical components of the leaves of the plant and determine their 

functional groups. Approximately 269 g of plant materials were extracted in 

750 mL of 100% methanol and concentrated using rotary evaporator. 

Column chromatography (CC) was performed on the extract using toluene, 

acetone and formic acid as the mobile phase and silca gel 160/200 mesh as 

the stationery phase. Thin Layer Chromatography was adopted to monitor 

the fractions collected while Fouria Transform Infra-red Radiation was used 

for the determination of functional groups. The extraction yielded 19 mg and 

CC gave thirty fractions which were collected and pooled to ten fractions. 

Fraction eight (8) was picked and further subjected to micro-column 

chromatography for the isolation of the two identified spots. Tin Layer 

Chromatography (TLC) of the isolates indicated one spot on each 

chromatogram, depicting purity of the isolates. The  Fourier Transform 

Infra-red (FT-IR) analysis of the two isolates E1 and E2 revealed the 

presence of some important functional group, which include: O-H, C-H, C = 

O,  C-O,  = C-H, CH2 and C-H, C= O, C-H, C-O, C=C  C-Br respectively. 

This therefore suggest that the activity of the plant is attributed to the 
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Introduction 
Plants are nature’s blessing to man, 

where numerous benefits are derived. 

The presence of therapeutic active 

molecules in plants distinguished 

them as medicinal plants. The potent 

nature of medicinal plants confer on 

them properties that designate them as 

sources of phytochemicals used in the 

development of drugs. ((Ismail et al., 

2005;  Namukobia et al., 2011; kayser 

et al., 2000 and Veena et al., 2014). 

These phytochemicals have been 

proven to be effective against diverse 

kinds of ailments and as anti-venom 

against snake bite (Najaraj et al.,  2013 

and Santhosh et al., 2013) 

Euphorbia hirta is one of the 

commonly used herb in traditional 

medicine for the treatment of a variety 

of diseases, such as cough, asthma, 

genitor-urinary infection etc.  It has 

been used among locals in China, 

especially the Yeo people, use the 

entire plant for the treatment of 

bronchitis. The decoction of the dry 

plant is used externally for scald and 

burns, while freshly prepared leaves 

are applied on the skin as an antidote 

against skin disease (Yin, 2008, 

Lifang, et al., 2012). Similarly, Zhu et 

al., (2008) has reported that infusion 

of the plant is applied as a stimulant 

for boosting milk secretion.  E. hirta 

has been effectively used in curbing 

gonorrhea and as a potential 

hemostatic, particularly among the 

Nazi people (He and Ma, 2006).     

The pharmaceutical relevance of E. 

hirta has led to its inclusion in the 

African pharmacopoeia of the 

Organization of African Unity 

medication for dysentery.  It has a high 

patronage in South Africa owing to its 

potency against asthma which is one 

of the most prevalent respiratory 

complaints (Epo and Pretorius, 2017) 

The Indian traditional medicine 

system has it on their shelves, for its 

proven efficacy on wounds, kidney 

stones, bowel complains and syphilis. 

The latex is applied to the eye to treat 

conjunctivitis and corneal ulceration. 

(Lifang et al., 2012). E. hirta belongs 

to the family Euphorbiaceous, which 

presence of these functional groups, which determines the activity of the 

phytochemicals.   

 

Keywords: Euphorbia hirta, Colum chromatography, Tin Layer 

Chromatography (TLC) Fourier Transform Infra-red Radiation (FT-IR,)    
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comprises about 300 genera and 5000 species, common to tropical countries. It 

is a popular herb used in traditional medicine, also called asthma herb. It has a 

slender stem reddish in color, covered with yellowish bristly hair especially 

when young. The leaves are arranged oppositely and are usually reddish or 

greenish underneath measuring about 5 cm long (Kwan et al,. 2012) 

 

MATERIALS AND METHODS 

Materials  

The materials used in this research work include Plastic funnel, reagent bottles, 

measuring cylinder, Pre-coated silica gel, TLC Plates, electric blender, glass 

Column, weighing balance, cotton wool, filter paper, development tank, iodine 

tank, and capillary tube. 

 

Reagents  

Reagents used include:  n. Hexane, Toluene. Acetone, Methanol, Acetone, 

distilled water, Formic acid and Ferric chloride solution. 

 

Collection and authentication of the plant 

The aerial part of Euphorbia hirta plant was collected at Gipalma, Mubi South, 

Adamawa state. It was identified and authenticated at the federal college of 

forestry, Jos, plateau state, Nigeria.The collection was made using free hand 

which was then washed with clean water and allowed to dry under room 

temperature. 

 

Preparation of extract 

The dry leaves of Euphorbia hirta was powdered using electric blender. About 

269g of plant materials weighed using weighing balance and transferred into 

750 ml of 100% methanol and was allowed to stand for 48 hours. The mixture 

was thoroughly shaken from time to time to allow complete dissolution. The 

mixture was filtered using watchman filter paper. The filtrate was kept opened 

for ten days for evaporation to take place, thus drying the extract 

Fraction eight (8) collected from column chromatography of Euphorbia hirta 

leave extract was prepared by dissolving 1g of the fraction in 10 ml of acetone. 

The selection of fraction eight (8) among others was informed by the yellowish 

color which suggest the presence of flavonoid. 

 

Column Chromatography 

Wet packing was adopted for column packing. About 60g of the silca gel was 

transferred into the glass column with a continuous addition of toluene until the 

column was well packed. About 19.00g of the extract was transferred into a 250 

beaker and was adsorbed on 20 g of the silica gel in 15 ml methanol. It was 
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continuously stirred until it was dried. This was then transferred to the column 

and  ran with toluene and acetone in the following ratios: 100:00, 90:10, 80:20, 

70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 100:00  and 60:60:10, acetone: 

toluene: formic acid. Thirty one fractions were collected at 50 ml each. 

 

Tin Layer Chromatography (TLC) 

Tin layer chromatography plates, Silica gel plate gF254 (Silica gel on aluminum 

support) obtained from Shijiazhuang Lemondou Chemicals Co., LTD,  was 

carefully cut into slides of 3 cm length and 9 cm height. The fraction was spotted 

on the plate 1cm above from the bottom using capillary tube. The spotted TLC 

paper was placed in development tank containing acetone and toluene in the 

ratio of 20:80. It was allowed to stand for 10-15 minutes. The chromatogram 

was removed and the solvent front marked using a pencil. The spots on the 

chromatogram were observed using physical eyes and were marked using pencil  

 

Fourier Transform infrared  

Fouria transform infrared (FTIR) spectroscopy was used to identify the 

characteristic functional groups in the chromatographic fraction of the leaf 

extract of Euphorbia hirta. A small quantity (5 mg) of the leaf extract was 

dispersed in dry potassium bromide (KBr). The mixture was thoroughly mixed 

in a mortar and pressed at pressure of 6 bars within 2 minutes to form KBr thin 

disc. The disc was placed in a sample cup of a diffuse reflection accessory. The 

IR spectrum was obtained using Perkin Elmer 2000 infrared spectrometer. The 

sample was scanned from 400 to 4000 cm-1 for 16 times to increase the signal 

to noise ratio. Samples were run in triplicate and all of them were undertaken 

within a day period. 

 

Results and Discussion 

Results   

Table 1: Thin Layer analysis of fractions  

Fractions  Color  Rf value  

1 Yellow  3.00 

2 Light yellow  2.00 

3 Yellow  0.70 

4 Yellow  0.80 

5 Yellow  0.58 

6 Brown  0.94 

7 Brown  0.81 

8 Brown  0.88 

9 Brown  0.66 

10 Brown  0.51 
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11 Brown  0.20 

 

Table 2: Thin Layer analysis of isolates E1 and E2 

Isolate  No. of spots  Color.  Rf value  

E1 1 Yellow 0.85 

    

E2 1 Brown  0.91 

  

Table 3: FT-IR Spectrum of Euphorbia hirta isolate (E1) 

S/N Stretching Frequency (cm-1)  Functional group  

1 3368.52 O-H stretch (alcohol) 

2 2923.00 C-H stretch (alkane) 

3 2853.44 C-H (alkane) 

4 1714.08 C=O stretch (ketone) 

5 1462.46 C- H bend (alkynes  

6 1377.64 C-bond  

7 1165.20 C=O Stretch (30) 

8 1139.09 C=O stretch (30) 

9 969.86 H-C = CH 

10 722,00 (CH2) bend  (ether) 

 
Fig 1: FT-IR Spectra of Euphorbiaa hirta (E1) 

 

Table 4: spectroscopy of Euphorbia hirta  
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s/n  Frequency (cm-3)  Functional group  

 

1 2922.83 C-H stretch of alkane  

2 2852.18 C-H stretch of alkane  

3 2083.55 C-H of benzene  

4 1710.08 C-O ketones  

5 1456.48 C-H bend alkenes 

6 1377.64 C-H bend 

7 1168.20 C-O stretch 30 alcohol  

8 969.68 CH2=CH2 bend  

9 526.87 C-Br stretch alkyl halide  

10 550.50 C-Br stretch alkyl halide 

11 505.50 C-Br stretch alkyl halide 

 

 
Fig 1: FT-IR Spectra of Euphorbia hirta (E2) 

 

Discussion  

 From the column chromatography, theirty-one (31) fractions were collected. 

The fractions were pooled to eleven (11) based on the rf value similarities and 

color matching  of fractions. The results of CC is presented in the table 1. 

Fraction eight (8)  of the fractions above (table 1) was picked and further 

analysed. The TLC analysis of fraction eight (8) showed two spots on the 

chromatogram which was further substancaited under iodine vapor.  The two 
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spots, were effectivelly separated using a micro column and was designated as 

E1 and E2. The results of Tin Layer Chromatography of the isolates as presented 

in table 2, depicts that both isolates were pure.  Isolate one, (E1), has one spot 

with Rf value of 0.85, yelow in color. Smilarly,  the second isolate, (E2) has one 

spot, with Rf value of  0.91, brown in color. Iodine vapor analysis further  

confirmed the presence of single spot on both chromatograms.  

The FT-IR spectrum was used to identify the functional groups of the isolates 

based on the peak value in the region of infrared radiation. The functional 

groups identified in E1, are presented in table 3. The band observed at the 

frequency of 3368.52 cm-2 depicts the presence of O-H stretch of alcohol 

functional group. The peak at 2923.42 cm-2 and 2853 cm-2 shows C-H stretch 

of alkane. Similarly, absorption at 1714.08 cm-2 is attributed to the C = O stretch 

of ketones.  While 1462.46 cm-2 and 1377.64 cm-2 are C-H bend of alkene. 

1165.20 cm-2 and 1139.09 cm-2 depicts the presence   of C-O stretch of alcohols. 

969.86 cm-2 and 722.04 cm-2 bands are as a result of = C-H stretch of ethane 

and CH2 bend of ether. 

Similarly, the functional groups identified in isolate E2, include; C-H of 

alkanes, C= O of ketones, C-H bends of alkenes, C-O stretch of alcohol, C=C 

of alkenes and C-Br of alkyl halides arising from absorption at; 2922.83, 

1710.08, 1456.48, 1168.20, 969.68 and 526.87  respectively.  

The isolate E1, of E. hirta depicts the presence of the following functional 

group; alcohol, ketone, alkene ethane and ether. On the other hand, the isolate 

E2, suggests the presence of alcohol, ketone ethane, ether and alkyl halide  

 

Conclusion  

The presence of these important functional groups in isolate E1 and E2 as 

unveiled by the FT-IR depicts their medicinal potentials owing to the fact that 

the functional groups involved are  present in most biologically active phyto-

chemicals. In future follow up to these work, it is recommended that structural 

elucidation using GC-MS and NMR to be carried out to establish the structural 

formulae involved and antimicrobial assay to prove the said medicinal 

properties.    
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