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ABSTRACT 

Preliminary phytochemical screening and antibacterial activities of the Chloroform and n-

Hexane extracts from the whole plant parts of Cleome monophylla were investigated in order to 

evaluate its medicinal properties. Antibacterial activity was determined against ten bacteria using 

the Agar Well-diffusion method. The antimicrobial screening results of the Chloroform and n-

Hexane extracts showed that they both had activity against Methicillin-Resistance 

Staphylococcus aureus (MRSA), Escherichia coli, Salmonella typhi, Candida stellatoidea. The n-

Hexane extract also inhibited the growth of Staphylococcus aureus while the Chloroform extract 

inhibited the growth of Helicobacter pylori but no activity was observed against Vancomycin 

Resist. enterococci, Candida albicans, Candida krusei and Proteus mirabilis. The Chloroform 

extract of the whole part of the plant had minimum inhibitory concentrations at 5 mg/ml while 

the n-Hexane extract of the whole plant part showed minimum inhibitory concentration at 5 

mg/ml on all the pathogens with sensitivity. Phytochemical screening of the whole plant parts 

gave positive results for glycosides, terpenes, cardiac glycoside and steroids in both extracts, 

while carbohydrates and saponins were only present in the chloroform extract. The result of this 

study justified the use of this plant in ethno-medicinal treatment of ailments. 
 

 

Key words: Antimicrobial screening, Cleome monophylla, crude extract, inhibitory, 

phytochemical constituents. 

 

INTRODUCTION 

Preliminary screening of phytochemicals is a valuable step, in the detection of the bioactive 

principles present in medicinal plants [1-2]. These medicinal plants are used for the treatment of 

all kinds of ailments such as skin infections, sores, intestinal and respiratory conditions etc. [3-5]. 
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Cleome monophylla (Linn) belongs to the family, Cleomaceae (spindle flower family). It is a 

single leaf species in the compound leaf genera. It is commonly known as spindle pod and Tamil 

vernacular name is Naaikadugu and Ellukku sakkalathi. The synonym is Cleome cordata, 

Cleome subcordata and Cleome massae. It is an erect stocky annual herb up to 90 cm high, a 

weed of cultivated land, common around villages, and especially near to cattle-pounds. It is 

recorded from the Sahel areas of the Region from Senegal to Northern Nigeria, and occurring 

throughout tropical and subtropical Africa. In Nigeria crushed leaves are rubbed on the head for 

relief of headache, and the leaf, finely ground, is sometimes put in the eye to relief irritation [6, 

7]. It is commonly used in traditional and folklore medicines for treating various diseases. 

Cleome monophylla cures ulcer, boils, wounds, cough, headache, swellings, hasten maturation, 

ear discharges, anthelmintic [8, 9], fever [10, 11], headache [12] and bile enlargement [13]. The 

leaf extract of Cleome monophylla had anti-HIV-1 reverse transcriptase activity [14]. The plant 

possesses anti-inflammatory, anthelmintic and antidermatosis activity [15]. 

 

MATERIAL AND METHOD  

Plant collection and preparation 

The plant, Cleome monophylla, was collected from Makurdi, Benue State in the month of 

August, 2019. They were properly identified and confirmed at the Herbarium, Department of 

Botany, Ahmadu Bello University, Zaria. The whole plant was washed and air-dried under shade 

for two weeks in readiness for the laboratory work. The dried plant was pounded into coarse 

powder using wooden mortar and pestle. 
 

 

Extraction Procedure 

The pulverized plant was weighed and extracted exhaustively with redistilled n-hexane (100 g in 

300 ml) and chloroform (100 g in 300 ml) for 24 hours in a Soxhlet extractor. Concentration of 

the extracts was done in vacuo at 40 oC using rotary evaporator (Rota vapor). 
 

 

Phytochemical analysis of the plant material 

The chloroform and n-hexaneplant extracts were screenedfor plant metabolites.Standard 

techniques of Brain and Turner, Sofowora and Prajapati [16-18] were employed in the 

phytochemical screening. These metabolites include carbohydrates, cardiac glycosides, tannins, 

saponins glycoside, flavonoids, steroid and triterpenes. 
 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/


E. Uwaiya, G. I. Ndukwe, H. Ibrahim and A. B. Aliyu: Phytochemical Constituents and Antimicrobial 
Activities of the Crude Extracts of Cleome Monophylla (Linn.) 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/ 125 
 

Antimicrobial screening test 

Pure clinical isolates of Staphylococcus aureus, Methicillin-Resistant Staphylococcus aureus 

(MRSA), Escherichia coli, Helicobacter pylori, Proteus mirabilis, Salmonella typhi, 

Vancomycin-Resistant Enterococci (VRE), Candida albicans, Candida krusei and Candida 

stellatoidea, obtained from the Department of Medical Microbiology, Ahmadu Bello University 

Teaching Hospital, Zaria, Nigeria, were grown on a nutrient agar slant in bijoubottles in an 

incubator at 37 oC for 24 h. Stock solutions of the respective plant extracts were prepared by 

initially dissolving 1 g ofeach methanol extract in 1 ml of DMSO to obtain stock solutions of 

each. From the stock solution, concentrations of 20.0, 10.0, 5.0, 2.5 and 1.25 mg/ml were 

prepared by serial dilution. The cork and bore diffusion method of Bauer et al. [19] and Barry 

and Thornsberry [20] were used in the anti-microbial screening. Inoculation of the prepared 

plates with the organism was done using a wire loop to transfer a strand of the organism into the 

plate followed by cross-streaking with the same wire loop to achieve uniform spread on the plate. 

A control was set up alongside using pure DMSO for each strain of organism. The plates were 

incubated ata temperature of 37 oC for 24 h after which they were examined for zones of 

inhibition of growth. 

 

Determination of the minimum inhibitory concentration (MIC) 

The determination of the minimum inhibitory concentration was carried out on the n-hexane and 

chloroform extracts because they showed sensitivity against the growth of the test organisms. 

The medium was nutrient agar solution which was prepared according to the manufacturers’ 

standard of 28 g/1000 ml. In this case double strength was prepared by dissolving 28 g in 500 ml 

of distilled water which was swirled and mixed thoroughly by heating to allow uniform 

dissolution. Then 5 ml of it was dispensed into 30 sets of universal bottles and sterilized in an 

autoclave at a temperature of 121 oC for 15 min. The agar was allowed to cool to at a 

temperature of 45 oC and each graded solution was then mixed gently with molten double 

strength nutrient agar in a Petri-dish and allowed to solidify for one hour. Extracts’ 

concentrations of 20.0, 10.0, 5.0, 2.5 and 1.25 mg/ml were prepared by serial dilution. Each plate 

was divided into equal sections and labeled accordingly to correspond to the test organisms. Two 

5 mm diameter paper discs (Whatman No.1) were placed aseptically into each labeled section of 

the plate using sterilized forceps. With an automatic micropipette, 0.1 ml of each bacterial 
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suspension was taken and transferred aseptically and carefully into each appropriate pre-labeled 

paper disc on the agar plates. The plates were incubated for 24 h ata temperature of 37 oC after 

which they were observed for growths or death of the test organisms. The lowest concentration 

inhibiting growth was taken as the minimum inhibitory concentration. 

 

Determination of the minimum bactericidal concentration (MBC) 

This was carried out to know if the organisms could be killed completely or their growths could 

only be inhibited. Another 30 sets of plates of nutrient agar were prepared according to the 

manufacturers’ standard and sterilized in an autoclave as earlier described. The paper discs in all 

the plates from the MIC tests were reactivated. Emphasis was paid to the MIC plates and the 

preceding plates. The re-activation was done in a mixture of 0.5% egg lecithin and 3% Tween 80 

solution in a test tube. The reactivated organisms were sub-cultured into appropriately labeled 

quadrants of the sterilized nutrient agar plates using wire loop into each test tube and streaking 

uniformly on the labeled quadrants. This was then incubated for 24 h at a temperature of 37oC 

after which they were observed for growths. The MBC was the quadrant with the lowest 

concentration of the extract without growth. 

 

RESULTS AND DISCUSSION 

The phytochemical screening of medicinal plants detected secondary metabolites which 

contribute significantly towards the biological activities of these plants such as hypoglycemic, 

antidiabetic, antioxidant, antimicrobial, anti-inflammatory, anticarcinogenic, antimalarial, 

anticholinergic, anti-leprosy activities etc. [21]. The phytochemical screening of the n-hexane 

extract of the whole plant parts of Cleome monophylla revealed the presence of glycosides, 

cardiac glycosides, steroids and triterpenes while the chloroform extracts of the whole plant parts 

of Cleome monophylla revealed the presence of carbohydrates, cardiac glycosides, glycosides, 

steroids and triterpenes and saponins, while tannins, flavonoid and alkaloids were absent in both 

as shown in Table 1. Phytochemicals like glycosides, steroids, saponins and terpenes have 

potentially significant applications against bacteria [22]. Saponins, terpenoids and steroids have 

been reported to have anti-inflammatory effects [23, 24]. Saponins are also important 

therapeutically as they are shown to have hypolipidemic and anticancer activity. Saponins are 

also necessary for activity of cardiac glycosides [25]. Studies have confirmed that steroids are 

responsible for cholesterol-reducing properties. Steroids also help in regulating the immune 
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response [26]. Terpenoids have been found to be useful in the prevention and therapy of several 

diseases, including cancer. Terpenoids are also known to possess antimicrobial, antifungal, 

antiparasitic, antiviral, antiallergenic, antispasmodic, antihyperglycemic, anti-inflammatory and 

immunomodulatory properties [27-29]. Plants containing carbohydrates, glycosides are known to 

exert a beneficial action on immune system by increasing body strength and hence are valuable 

as dietary supplements [30]. Several authors have linked the presence of these compounds to the 

antimicrobial properties of plant extracts.  

The antimicrobial screening of the n-hexane extracts of the whole plant parts showed that it was 

active on five microorganisms (Table 2). This could be due to the presence of the active 

bioactive substances in this fraction.  

Table 3 shows the MIC results of the crude n-hexane extracts and chloroform extract of the 

plant. The n-hexane extracts inhibited the growth of MRSA, S. aureus, E. coli, S. typhi, and C. 

stellatoidea at a concentration of 5 mg/ml each while the chloroform extract inhibited the growth 

of MRSA, E. coli, H. pylori,S. typhi and C. stellatoidea at a concentration of 5 mg/ml each. The 

antimicrobial activities reported in this work confirms why this plant is used in traditional 

medicine to treat ulcer, boils, wounds, cough, headache, swellings, hasten maturation, ear 

discharges, anthelmintic, fever, headache and bile enlargement [8-13]. 
 

Table 1: Phytochemical constituents of the whole plant part of Cleome monophylla 

 

CONSTITUENTS 

 

TEST 

                    INFERENCE 

n-Hexane extract Chloroform extract 

Carbohydrate a. Molisch’s 

b. Fehling 

- 

- 

+ 

+ 

Cardiac Glycosides a. Keller-kiliani 

b. Kedde’s 

c. Salkowski 

+ 

+ 

+ 

+ 

+ 

+ 

Saponins glycoside Frothing - + 

Steroid & Triterpenes Liebermann-Burchard’s + + 
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Tannins a. Iron (III) chloride 

b. Lead Subacetate 

- 

- 

- 

- 

Alkaloids a. Wagner 

b. Mayer 

- 

- 

- 

- 

Flavonoid a. Shinoida 

b. 10%NaOH & HCl 

- 

- 

- 

- 

Steroidal Glycosides Liebermann-Burchard’s + + 

Key:+ denotes Present, - denotes Absent 

Table 2: Antimicrobial Activities and Zones of Inhibition of n-Hexane and Chloroform extract of 

the whole plant part of Cleome monophylla with control. 

 

TEST 

ORGANISMS 

                   ACTIVITY    ZONE OF INHIBITION (mm) 

n-Hexane 

Extract 

CF 

Extract 

 CONTROL 

Cipro.     Fluc. 

n-Hexane 

Extract 

CF 

Extract 

 CONTROL 

Cipro.   

Fluc. 

MRSA S S R R 26 21 ND ND 

VRE R R S R ND ND 32 ND 

S. aureus S R S R 25 ND 34 ND 

E. coli S S S R 23 23 38 ND 

H.  pylori R S S R ND 22 30 ND 

P. mirabilis R R R R ND ND ND ND 

S. typhi S S S R 23 24 41 ND 

C. albicans R R R S ND ND ND 35 

C. krusei R R R S ND ND ND 31 

C. stellatoidea S S R S 25 23 ND 34 

KEY: R= Resistance. S= Sensitive. mm= Millimetre(s), Cipro. = Ciprofloxacin: Fluc. = 

Fluconazole, ND = Not determined, CF = Chloroform  
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Table 3: Minimum Inhibition Concentration (MIC) of Extract against Microorganisms. 

KEY: - = no growth (no turbidity), o*= MIC, + = light growth (Turbid), ++ = Dense growth 

(Moderate turbidity), mg = micro-gram. 

 

 

 

 

 

 

 

 

 

 

 

TEST 

ORGANISM 

CONCENTRATION (mg/cm3) 

n-Hexane fraction Chloroform fraction 

20 10 5 2.5 1.2 20 10 5 2.5 1.2 

MRSA - - o* + ++ - - o* + ++ 

VRE           

S. aureus - - o* + ++      

E. coli - - o* + ++ - - o* + ++ 

H.  pylori      - - o* + ++ 

P. mirabilis           

S. typhi - - o* + ++ - - o* + ++ 

C. albicans           

C. krusei           

C. stellatoidea - - o* + ++ - - o* + ++ 
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Table 4: Result of Minimum Bactericidal (MB)/ Minimum Fungicidal (MF) Concentration of 

extract against Microbes 

 

TEST 

ORGANISM 

CONCENTRATION (mg/cm3) 

n-Hexane extract Chloroform extract 

20 10 5 2.5 1.2 20 10 5 2.5 1.2 

MRSA - o* + ++ +++ o* + ++ +++ ++++ 

VRE           

S. aureus - o* + ++ +++      

E. coli - o* + ++ +++ - o* + ++ +++ 

H.  pylori      o* + ++ +++ ++++ 

P. mirabilis           

S. typhi - o* + ++ +++ - o* + ++ +++ 

C. albicans           

C. krusei           

C. stellatoidea - o* + ++ +++ - o* + ++ +++ 

KEY:    - = no colony growth, + = Scanty colony growth, o*= MBC/MFC, ++ = moderate 

colony growth, +++ = Heavy colony growth, ++++ = Heavy colony growth. 

 

REFERENCES 

1. Watal, G., Yadav, M., Chatterji, S. & Gupta, S.K. (2014). Preliminary phytochemical 

screening of six medicinal plants used in traditional medicine. Int J Pharm Pharm Sci, 6, (5), 

539-542. 

2. Palombo, E. A. (2006). Phytochemicals from Traditional Medicinal Plants used in the 

Treatment of Diarrhoea: Modes of Action and Effects on Intestinal Function. Phytother. Res. 

20, 717 – 724. 

3. Ndukwe, I.G., Amupitan, J.O., Isah, Y. & Adegoke, K. S. (2007). Phytochemical and 

antimicrobial screening of the crude extracts from the root, stem bark and leaves of Vitellaria 

paradoxa. Afr. J. Biotechnol., 6, 1905-1909. 

4. Okigbo, R. N. & Mbajjiuka Njoku, C. O. (2005). Antimicrobial potentials of (Uda) Xylopia 

aethiopica and Ocimum gratissimum on some pathogens of man. Int. J. Mol. Med. Adv., 1(4), 

392-397. 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/


E. Uwaiya, G. I. Ndukwe, H. Ibrahim and A. B. Aliyu: Phytochemical Constituents and Antimicrobial 
Activities of the Crude Extracts of Cleome Monophylla (Linn.) 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/ 131 
 

5. Kubmarawa, D., Ajoku, G.A., Enwerem, N.M. & Okorie, D.A. (2007). Preliminary 

phytochemical and antimicrobial screening of 50 medicinal plants from Nigeria. Afr. J. 

Biotechnol., 6(14), 1690-1696. 

6. Dalziel, J. M. (1937). The Useful Plants of West Tropical Africa. London: Crown Agent. Pp. 

612. 

7. Burkill, H. M. (1985). The Useful Plants of West Tropical Africa. 2nd Edition. Vol. 1, 

Families A-D. Royal Botanic Gardens, Kew, Richmond, United Kingdom, Pp. 960. 

8. Kalaichelvi, K., Dhivya, S.M. & Vijiayashalini, P. (2017). Indigenous knowledge on 

herbaceous medicinal plants among the local people of Mavanatham and Ittarai villages, 

Thalamalai hills, Sathyamangalam reserve forest range, Tamil Nadu, India. Int. J. Plant. 

Anim. Environ. Sci. 7(3), 10-18. 

9. Burkill, H. M. (2004). The Useful Plants of West Tropical Africa, Vol. 5, Addenda Royal 

Botanic Gardens, United Kingdom, Pp. 686. 

10. Tamilselvi, S. S., Venkatachalapathi, A. & Paulsamy, S. (2016). Ethnomedicinal plants used 

by irula tribes of Maruthamalai hills of Coimbator District, Western Ghats, India. Int. J. 

Pharm. Bio. Sci. 7(3-B), 533-553. 

11. Tugume, P., Kakudidi, E.K., Buyinza, M., Namaalwa, J., Kamatenesi, M., Mucunguzi, P. & 

Kalema, J. (2016). Ethnobotanical survey of medicinal plant species used by communities 

around Mabira central forest reserve. Uganda.J. Ethnobiol. Ethnomed. 12(5), 1-28. 

12. Ssegawa, P. & Kasenene, J. M. (2007). Medicinal plant diversity and uses in the Sango bay 

area, Southern Uganda. J. Ethno. Pharmacol. 113, 521-540. 

13. Bandana, K. & Sudhanshu, K. (2000). A checklist of some leafy vegetables used by tribals in 

and around Ranchi, Jharkhand. Zoos' Print. J. 16(3), 442-444. 

14. Hurinanthan, V. (2013). Anti-HIV activity of selected South African medicinal plants [Ph.D. 

dissertation]. 

15. Khare, C. P. (2007). Indian Medicinal Plants–An Illustrated Dictionary. First Indian Reprint, 

Springer (India) Pvt. Ltd., New Delhi: 1-739  

16. Brain, K. R. & Turner, T. D. (1975). The practical evaluation of phytopharmaceuticals, 

Wright-science technical. Bristol  Britain. pp. 56-64. 

17. Sofowora, A. (1993). Medicinal Plants and Traditional Medicines in Africa. Spectrum Books 

Ltd., Sunshine House, Ibadan, Nigeria, pp 150 – 153. 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/


E. Uwaiya, G. I. Ndukwe, H. Ibrahim and A. B. Aliyu: Phytochemical Constituents and Antimicrobial 
Activities of the Crude Extracts of Cleome Monophylla (Linn.) 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/ 132 
 

18. Prajapati, N. D. (2003). In A Handbook of Medicinal Plants: A Complete Source Book. 

India. Agrobios India, 213 

19. Bauer, A.W., Kirby, W. M. M., Sherris, J.C. & Truck, M. (1966). Antibiotic susceptibility 

testing by a standardized single disk method. Am. J. Clin. Pathol. 45(4): 493-496. 

20. Barry, A.L. & Thornsberry, C. (1985). Susceptibility tests, Diffusion test procedure. J. 

Chem.Pathol. 19: 492-500 

21. Negi, J.S., Singh, P. & Rawat, B. (2011). Chemical constituents and biological importance of 

Swertia: a review. Curr Res Chem.; 3:1-15. 

22. El-Mahmood, A.M., Doughari, J.H. & Chanji, F.J. (2008): In-vitro antibacterial activities of 

crude extracts of Nauclea latifolia and Daniella oliveri. Sci. Res. Essay, 3(3): 102-105. 

23.  Parekh, J. & Chanda, S. (2008). Phytochemical screening of some plants from western 

region of India. Plant Archives 8, 657-662. 

24. Nair, R. & Chanda, S. (2007). Antibacterial activities of some medicinal plants of the 

western region of India.  Braz. J Micro, 38: 452-458. 

25. Sarker, S. D. & Nahar, L. (2007). Chemistry for pharmacy students general, organic and 

natural product chemistry. England: John Wiley and Sons.;283-359. 

26. Shah, B. A., Qazi, G.N. & Taneja, S.C. (2009). Boswellic acids: a group of medicinally 

important compounds. Nat Prod Rep; 26:72-89 

27. Rabi, T. & Bishayee, A. (2009). Terpenoids and breast cancer chemoprevention. Breast 

Cancer Res Treat; 115:223-239. 

28. Wagner, K.H. & Elmadfa, I. (2003). Biological relevance of terpenoids: Overview focusing 

on mono-di and tetraterpenes. Ann Nutr Metab; 47:95-106. 

29. Akindele, P. O., Fatunla, O.A., Ibrahim, K.A. & Afolayan, C.O. (2017). Antibacterial and 

Phytochemical Screening of Calotropis procera Leaf Extracts against Vancomycin and 

Methicillin Resistant Bacteria Isolated from Wound Samples in Hospital Patients. JOCAMR, 

2(1): 1-14. 

30. Theis, N & Lerdau, M. (2003). The evolution of function in plant secondary metabolites. Int 

J Plant Sci; 164:S93-S103. 

 

 

http://www.unn.edu.ng/nigerian-research-journal-of-chemical-sciences/

