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ABSTRACT 

The Oxalis corniculata (Oxalidaceae) is one of the most potential medicinal 

herbs and well known for multiple therapeutic properties (anti-

inflammatory, anticancer, antioxidant, antimicrobial, analgesic and diuretic 

activity). This study investigated phytoconstituents, antibacterial activity 

and antioxidant activity of Oxalis corniculata leaves extract. Methanol 

based phytochemical screening of Oxalis corniculata revealed the presence 

of alkaloids, proteins, phenols, flavonoids, glycosides. The antibacterial 

activity revealed better potential inhibitory effect against gram-negative 

bacteria, particularly Escherichia coli and Salmonella typhi compared to 

Staphylococcus aureus, a gram-positive bacterium. However, 1% methanol 

extract showed highest antibacterial activity against Escherichia coli 

followed by Staphylococcus aureus and Salmonella typhi. Antioxidant 

activity of the methanol extract with 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

free radical scavenging showed antioxidant activities with 3.87 µg/mL IC50 

value. 
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1. Introduction

 

Oxalis corniculata Linn. (Oxalidaceae) is one of the 

most useful medicinal plants having a wide spectrum 

of biological activity. It is commonly known as 
creeping wood sorrel (Chari amilo in Nepali) 

possess all the essential constituents which are 

required for normal and good health of humans [1]. 

It is a low growing herbaceous plant dispersed in 

damp shady places, roadsides, lawns, and in most 

parts of India [2] and Nepal. The stem and bark of 

this plant utilize to treat malaria, snakebite, 

bronchitis and juice of the leaves are used as 
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digestive agent, antidote to reptile venom, in treating 

dysentery and diuretic activity [3,4]. The products of 

the plant include glycoside, flavonoid, protein, 

tannin, phenolic compounds, essential oil which are 

associated with medicinal and pharmacological 

properties of the plants. The leaves and stem of 

Oxalis corniculata contain tartaric acid, citric acid 

and malic acid, also rich source of essential fatty 

acids like palmitic, oleic, and linoleic acid [5-7]. It 

is commonly used as an antibacterial, antifungal, 

anti-inflammatory, in wound healing, and in the 

treatment of jaundice, antiseptic, anemia, cancer, 

piles and in stomach troubles [8]. Traditionally it is 

used in the treatment of bacterial infections and 

kidney stones [9]. Das et al., studied the inhibitory 

activity of its aqueous extract and biofabricated 

silver nanoparticles against urinary tract infection 

(UTI) causing bacteria and urolithiasis. It is reported 

that its leaves aqueous extract effectively suppressed 

the growth of struvite stones and resulting the 

dissolution of stones. Furthermore, the inhibitory 

activity was further improved by its biofabricated 

silver nanoparticles [9]. The present paper is dealing 

with phytochemistry and biological activities of n-

hexane and methanolic extract of Oxalis corniculata 

leaves.  

2. Materials and Methods 

 

2.1 Plants extract preparation via soxhlet 

extraction 

Leaves samples (Oxalis corniculata) were collected 

from the Sindhupalchowk district, Nepal and 

washed by pure water to remove dust, soil, and other 

impurities. Cleaned plant material was air dried in 

shade for 4 weeks and ground to powder and stored 

in clean and dry bottle. 65 g of leaves powder was 

successively extracted by soxhlet method in hexane 

followed by methanol. The process was continued 

(7-8 hours) until the colourless solvent appeared 

from plant material in the siphon. Thus obtained 

extract was concentrated to get crude extract by 

rotary evaporator and stored in refrigerator for 

phytochemical screening, antibacterial and 

antioxidant property. 

2.2  Phytochemical screening 

Different crude extract, prepared from soxhlet 

extraction were used for phytochemical screening to 

identify various bioactive chemical constituents like 

alkaloid, flavonoid, steroids, glycosides, and 

carbohydrates.  The method employed is primarily 

based on the standard protocols [9]. 

2.3 Antibacterial screening 

Agar well diffusion method was used to study the 

antibacterial activity of plant extract [10,11]. 

Different concentration of solution (1%, 10%, and 

50%) was prepared from the plant crude extract and 

tested against standard gram positive microbial 

strains Staphylococcus aureus and gram negative 

strains Escherichia coli ATCC 25922 and 

Salmonella typhi. These standard strains were 
collected from MED MICRO Nepal Lab, 

Kathmandu. The 50 µL of the working solution of 

the plant extract, dimethyl sulfoxide as negative 

control (NC) and 25 µL (100 mg/mL) of ofloxacin 

as positive control (PC) were loaded into the 

separated well (6 mm). The plates were incubated 

overnight at 37 ℃ and examined inhibition of 

bacterial growth indicated by a clear zone around the 

wells. The size of the zone of inhibition (ZOI) was 

measured in mm.  

2.4  Antioxidant activity 

The free radical scavenging activity of methanolic 

extract and standard ascorbic acid solution was 

evaluated as their capability to react with stable 2, 2-

diphenyl-1-picrylhyrazyl (DPPH) free radical 

[11,12]. Its antioxidant property was determined as 

IC50 values which was calculated following the 

protocol mentioned in our previous paper [11, 13]. 
  

 

3. Results and Discussion 

 

3.1  Phytochemical screening 

The phytoconstituents were identified by the color 

reaction with different reagents following the 

standard phytochemical screening methods [9]. The 

qualitative results were expressed as (+) for the 

presence and (−) for the absence of phytochemicals 

which is compiled in Table 1. 

Phytochemical screening of methanol extract of 

Oxalis corniculata leaves revealed the presence of 

large number of bioactive secondary molecules like 

alkaloids, proteins, phenols, flavonoids, glycosides. 
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Similar results are reported by Kaur [14]. However, 

slightly different results were observed by other 

researchers [15,16]. This is due to the different 

environmental conditions and variation in altitude of 

plants. Flavonoids, alkaloids, tannins, phenols were 

reported in the ethanol extract [17]. Hence, the 

presence of various bioactive molecules makes the 

potential use of Oxalis corniculata leaves to stop 

bleeding from wounds and effective in certain skin 

disease like warts, corns, antidote to reptile venom, 

dysentery and diuretic [3].  

 

Table 1. Results of phytochemical screening of Oxalis corniculata leaves extract 

 

S.No. Phytochemicals  n-Hexane Extract Methanol Extract 

1 Alkaloids - + 

2 Flavonoids - + 

3 Phenols - + 

4 Carbohydrate - - 

5 Glycosides - + 

6 Proteins - + 

7 Saponins - - 

(+) indicate presence, (-) indicate absence. 

 

 

3.2  Antibacterial susceptibility assay 

The antibacterial efficacy was tested on the basis of 

the magnitude of zone of inhibition (in mm) and the 

results are presented in Figure 1 and data indexed in 

Table 2. The results suggested that, hexane extracts 

of Oxalis corniculata leaf showed significant 

antibacterial activity against Escherichia coli, 

Staphylococcus aureus and Salmonella typhi with 

ZOI value 10 mm, 9 mm and 11 mm respectively in 

50% concentration. But the crude hexane extract did 

not show antibacterial activity. The 1% 

concentration of methanol extract showed higher 

antibacterial efficacy against Escherichia coli than 

Staphylococcus aureus and Salmonella typhi with 

ZOI value 12 mm, 11 mm, and 10 mm respectively. 

But in 10% concentration methanolic extract 

showed antibacterial activity against only 

Staphylococcus aureus with ZOI value 10 mm. 

Therefore, 1% methanolic leaf extract is more potent 

towards antibacterial activity than 10% of it. Both n-

hexane and methanolic extracts showed highest zone 

of inhibition against gram negative bacteria 

Salmonella typhi and Escherichia coli (11 mm in 

50% concentration of hexane extract and 12 mm in 

1% concentration of methanol extract). Taley et al. 

reported 6-14 mm ZOI of methanol extract against 

Staphylococcus aureus and Escherichia coli [18] 

which support the present findings whereas 

Mukharjee et al. showed 12 to 19 mm range of 

inhibition zone [19]. Kathiriya et al. and Rahman et 

al. reported that methanol and chloroform Oxalis 

corniculata leaf extract showed higher antibacterial 

activity than the positive control [20, 21]. Mohan 

and Pandey concluded that the selected leaf extracts 

were showing highest antimicrobial activity with 

chloroform and ethanol extract [22]. Therefore, this 

plant can be used for curing common diseases like 

diarrhea, cough, fever etc. 

 

Table 2. Antibacterial activity of Oxalis corniculataleaf extracts on pathogenic bacteria (ZOI in mm) 
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S. N. 

Plant 

extract 

(Solid) 

Bacteria 
Extracts  

(100 mg/mL) 

Ofloxacin  

(100 mg/mL) 

1. 
Hexane 

 50% Crude  

E. coli 10 0              30 

S. aureus 9 0 32 

S. typhi 11 0 26 

2. Methanol 

  10%  1%  

E. coli 0 12 30 

S. aureus 10 11 32 

S. typhi 0 10 26 

 

 
Fig. 1: Images of antibacterial activity of Oxalis corniculata leaf extract against (a) E. coli, (b) S. aureus 

and (c) S. typhi. 
 

 

3.3  Antioxidant activity via DPPH assay 

The antioxidant activity of methanol plant extract 

was measured by using 2, 2-diphenyl-1-picryl 

hydrazyl radical (DPPH) radical scavenging assay. 

Antioxidants are defined as radical scavengers 

having strong anti-cancer activity by preventing 

oxidative cell damage [23], and protect the human 

body against free radicals and reduce the risk of 

disease [24]. The DPPH radical assay was 

performed with methanol extract of Oxalis 
corniculata leaf by using ascorbic acid as standard. 

The observed absorbance with different 

concentration of ascorbic acid and methanol extract 

was plotted in the graph (Figure 2). 

c 

b a 
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Table 3. Radical scavenging activities of plant with methanol extract (ME) and ascorbic acid. 

 Concentration (µg/mL ) 20  40  60  80  100  

% of radical scavenging 

by methanol extract 22.05 32.68 40.80 51.25 60.98 

% of radical scavenging 

by ascorbic acid 13.21 19.38 27.50 58.66 72.59 

 

Fig. 2: Percentage radical scavenging activity vs. concentration of ascorbic acid and methanol extract. 

 

 

The Table 3 depicts the results of radical 

scavenging activity of Oxalis corniculata with 

methanol extract and ascorbic acid in different 

level of concentrations.  Higher the value of IC50 

gives lower antioxidant potential describes their 

opposite relation. The IC50 value of Oxalis 
corniculata leaf in methanol extract and standard 

ascorbic acid was found 3.87 µg/mL and 3.74 

µg/mL respectively; however, Poudel et al. 

mentioned 4.06 µg/mL as standard IC50 value of 

ascorbic acid for both ethanol and aqueous 

extract [25]. Methanol extract showed slightly 

less antioxidant activity than the standard 

ascorbic acid, which is also reported by Borah et 

al. [26]. This antioxidant activity is due to the 

existence of phenols and flavonoids in plant 

leaves, which may result the free radical 

scavenging effect [26]. Ahmed et al. also 

reported good antioxidant activities of methanol 

extract and its sub-fractions in various solvents 

of Oxalis corniculata [27]. Tibuhwa also 

explored the antioxidant activities and suggested 

it as the source of side effect-free natural 

antioxidants which could be the best alternative 

to synthetic antioxidants in the food processing 

industry and also possible used in preventive 

medicine [28]. As antioxidants, flavonoids from 

these plants provide anti-inflammatory activity 

[29]. Therefore, Oxalis corniculata is used in 

treatment of wounds, burns and ulcer in herbal 

medicine [17]. 

 

Conclusion 

Methanolic and n-hexane extract of Oxalis 

corniculata was successfully prepared from 

soxhlet extraction. The phytochemical screening 

of methanolic leaf extract revealed the presence 

of large number of bioactive secondary molecules 

like alkaloids, proteins, phenols, flavonoids, 

glycosides whereas n-hexane extract showed 
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absence of phytochemicals. Both extracts (n-

hexane and methanol) showed highest zone of 

inhibition against Gram negative bacteria 

Salmonella typhi and Escherichia coli. And 1% 

methanolic leaf extract was found more potent 

towards antibacterial activity than 10% of it. 

Similarly, the methanolic extract also showed 

good antioxidant activities as standard ascorbic 

acid. Therefore, this result suggested that Oxalis 

corniculata leaves can be used as a medicinal 

supplement in pharmaceutical industry as natural 

antioxidant having antibacterial activities. 

Further research is needed to isolate and identify 

the important compounds present in the plant 

extracts to explore their biological activities.  
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