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Abstract 
Medicinal plants have great potential for providing novel drug leads with novel mechanism of action. 

The present study aimed at determining the antimicrobial activity and phytochemical profile of methanol 

and aqueous extracts of Urtica massaica against Staphylococcus aureus and Escherichia coli using the 

disc diffusion method. Inhibition zones of aqueous crude extracts of U. massaica arraigned between 6.50 

and 6.67mm while those of methanolic extracts were between 6.33 and 8.42mm. The aqueous crude 

extracts of U. massaica did not show any antimicrobial activity against E. coli. The methanolic extract of 

the U. massaica showed presence of alkaloids, saponins, tarpenoids, steroids and flavonoids. It was 

concluded that the methanolic extracts of U. massaica could be potential source of drug formulation 

against the S. aureus and E. coli. 
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Introduction 
Emerging multidrug resistance by many microorganisms calls for exploration of new sources 

of drugs alternatives [1, 2]. Plants are largely unexplored source of drug repository [3, 4]. 

Medicinal plants have great potential for providing novel drug leads with novel mechanism of 

action [5-7]. Therefore, the present study aimed at determining the antimicrobial activity and 

phytochemical profile of methanol and aqueous extracts of Urtica massaica against clinical 

isolates of Staphylococcus aureus and Escherichia coli using bioassay testing of crude extracts 

at different concentrations. The antimicrobial activity of the extracts was determined by 

measuring the zones of inhibition using the disc diffusion method [8, 9]. Significant differences 

in inhibition zones between the crude extracts of U. massaica and positive control 

(Gentamycin and Ciprofloxacin) were reported against the selected group of microorganisms. 

However, non-significant differences in inhibition zones between aqueous and methanolic 

crude extracts of U. massaica were reported S. aureus. Inhibition zones of aqueous crude 

extracts of U. massaica arraigned between 6.50 and 6.67mm while those of methanolic 

extracts were between 6.33mm and 8.42mm.The aqueous crude extracts of U. massaica did 

not show any antimicrobial activity (6.00mm) against E. coli. The methanolic extract of the U. 

massaica showed presence of alkaloids, saponins, tarpenoids, steroids and flavonoids. It was 

concluded that the methanolic extracts of U. massaica could be potential source of drug 

formulation against the S. aureus and E. coli. 

 

Materials and Methods 

Preparation of Plant material 

Urtica massaica leaves were collected on the basis of indigenous knowledge from Eldoret, 

Kericho, Kitale and Marigat, Kenya. Taxonomical identification was done at University of 

Eldoret herbarium by a botanist and voucher specimen deposited. The plant material was 

ground into fine powder, weighed and stored for other subsequent procedures that followed 
[10]. 

 

Extraction 

Crude extracts from the stored fine powder were prepared using hot water and methanol. The 

crude extracts were later to be reconstituted to attain the desired concentration was prepared by 

dissolving 50 g of the ground samples into 100 ml of the respective solvents [11]. 
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Ethanol extraction 

Fifty grams of the ground plant parts were placed in a 250 ml 

conical flask and 100 ml of 70% ethanol added into the flask 

and shaken well. The mixture was left to settle for 24 hours 

then filtered. The filtrate was transferred into a round-

bottomed flask, attached to a rotary evaporator until the 

ethanol evaporated leaving a thick paste and then transferred 

to a vial and left to dry in front of a fan until a solid was 

obtained indicating that all the ethanol had evaporated from 

the paste. The solid was stored in a refrigerator at 20C - 40C 

for other processes that followed. 
 

Aqueous extraction 

50 grams of the ground samples were mixed with 100 ml of 

distilled water in a 1 litre conical flask and the mixture shaken 

until completely dissolved. The flask was placed in a shaking 

water bath at 70±1 0C for one and a half hours. The mixture 

was removed and filtered using surgical cotton wool in a glass 

funnel and left to cool and transferred into a 250 ml round 

bottom flask. The filtrate was put in a round-bottomed flask 

then inserted into a shallow tray containing acetone and dry 

ice to freeze dry, and coat on the flask. The sample was 

freeze-dried using Modulyo K4 freeze dryer (EDWARDS) so 

as to completely eliminate any water through vacuum until it 

was completely dry. The dried sample was removed from the 

flask, weighed into vials and refrigerated at 2 - 4 0C. 
 

Evaluation of Antimicrobial activity 

Clinical isolates of Staphylococcus aureus and Escherichia 

coli were used in bioassay testing using crude extracts at 

different concentrations. Positive controls for antibacterial 

drugs were Cyprofloxacin and Gentamicin respectively [12]. 

The test crude extracts was reconstituted using organic 

solvents (DMSO) and sterile distilled water necessary to 

ensure that the solvents used for extraction and dissolution 

would not have inhibitory actions. All experiments were 

carried out in triplicates [13].  
 

Antimicrobial assays 

Bacteria used in the current study included the Gram positive; 

Staphylococcus aureus while Gram negative Escherichia coli 

which were obtained from the KEMRI Centre for 

Microbiology Research, Nairobi. The Gram positive bacteria 

used were Staphylococcus aureus ATCC 2593 while Gram 

negative are Escherichia coli ATCC 27853. Preparation for 

bioassays was done by sub-culturing the bacterial strains were 

sub-cultured on Mueller Hinton agar at 37 0C for 24 hours to 

obtain freshly growing strains [14]. The antimicrobial activity 

of the extracts was determined by measuring the zones of 

inhibition using the disc diffusion method [15].  

Approximately 100 mg sample of each extract was dissolved 

in 1ml of each solvent to produce 100 mg/ml. Approximately 

20 µl of each preparation was then measured and impregnated 

on to 6 mm filter paper discs prepared from Whatman No 1 
[16]. These were sterilized in an autoclave purposely for disc 

diffusion assay and allowed to air dry. The disks were then 

placed aseptically onto the inoculated plates and incubated for 

24 hours at 37 ºC. After incubation, the inhibition zone 

diameters were measured in millimeters and recorded against 

the corresponding concentrations [17, 18]. Positive controls were 

set against standard antibiotics. Discs of Ciprofloxacin, and 

Gentamycin (25μg) were used as standards the positive 

control for bacteria. Discs containing 70% DMSO were used 

as negative controls. Inhibition zone diameters were 

expressed as mean inhibition zones of the three replicated 

assays. Classification of the antimicrobial activity was 

stipulated as ranging from little or no activity at ≤ 10 mm to 

very strong activity for inhibition zone diameters of ≥ 30 mm. 
 

Determination of minimum inhibitory concentration 

(MIC) 

Disk diffusion method was used to determine the minimum 

inhibitory concentration of the active crude extracts against 

the test microorganisms [19]. The tests were performed in well-

micro-titer plates where the plant extracts were dissolved in 

respective solvents then transferred into micro-titer plates to 

make serial dilutions ranging from 101 - 1010. The final 

volume in each well was 100 μl and the wells were inoculated 

with 5μl of microbial suspension. The bacteria were incubated 

at 37 0C for 24 hours. The MIC value was determined as the 

lowest concentration of crude extract in broth medium that 

inhibited visible growth of test microorganism as compared to 

the control where Dimethylsulphoxide (2 drops) dissolved in 

water [20]. The MIC was recorded as the lowest extract 

concentration demonstrating no visible growth as compared to 

the control broth turbidity. Wells that were not inoculated 

were set to act as controls for the experiment and the 

experiments were done in triplicates whereby average results 

were recorded [21].  
 

Phytochemical Screening 

Phytochemical screening was done on the active extracts to 

identify the phytocompounds present. The phytochemical 

constituents of the different extracts were separated by thin 

layer chromatography (Kieselgel 60 F254 0.2 mm, Merck) 
[22]. Thin layers chromatography (TLC) plates were developed 

with Ethyl acetate: petroleum spirit (3:7) as the solvent 

system for dichloromethane extracts while dichloromethane: 

methanol (9.5: 0.5) solvent system was utilized for methanol 

extracts. The separated constituents on a silica gel plate were 

visualized under ultra violet light (254 nm and 365 nm) then 

sprayed with visualizing agents for colorimetric view [23, 24]. 
 

Results 

Antimicrobial activity of U. massaica  

Results on the effect of methanolic and aqueous crude extract 

of U. massaica on selected groups of microorganisms are 

presented in Table 1. Significant differences (P<0.05) in 

inhibition zones between the crude extracts of U. massaica 

and the positive control (Gentamycin and Ciprofloxacin) were 

reported against the selected group of microorganisms. 

However, non-significant differences (P>0.05) in inhibition 

zones between aqueous and methanolic crude extracts of U. 

massaica were reported among the two microorganisms. The 

aqueous crude extracts of U. massaica showed lowest 

inhibition zone of 6.67 mm against S. aureus. However, this 

was not significantly different from 8.42mm for the 

methanolic extract. Significant highest inhibition zones of 

21.00 mm and 20.00 mm against S. aureus were recorded in 

plates with Gentamicin and Ciprofloxacin respectively. 
 

Table 1: Effect of solvents/controls on growth activity of selected 

group of microorganisms 
 

Solvent/Controls Staphylococcus aureus Escherichia coli 

Aqueous 6.50±0.67a 6.00±0.00a 

Methanol 8.42±2.25a 6.33±0.49a 

Gentamycin 21.00±0.00c 22.00±0.00c 

Ciprofloxacin 20.00±0.00b 21.00±0.00b 

F-Value 508.42 15550.00 

P-Value 0.00** 0.00** 

Means followed by different letters within a column are significantly 

different at P<0.05 

**denotes significance at P<0.05 
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The aqueous crude extracts of U. massaica did not show any 

antimicrobial activity (6.00mm) against E. coli while 

methanoic crude extracts recorded minimum inhibition zone 

of 6.33mm. Significant hight inhibitions against E. coli were 

recorded in Gentamicin (21mm) and Ciprofloxacin (20mm). 

The growth inhibitions (mm) of aqueous and methanolic 

crude extracts against A. flavus were 6.67 and 7.58 

respectively, which were significantly different from those of 

positive controls (Gentamicin 19.00mm and Ciprofloxacin 

20mm). In addition, aqueous and methanolic crude extracts of 

U. massaica were found to be not significantly different 

(p>0.05), with inhibition zones of 6.58mm and 6.92mm 

against C. albicans respectively. However, these were shown 

to be significantly lower from those Gentamicin (19mm) and 

Ciprofloxacin (20mm) as indicated in Table 1. 

 

Minimum Inhibition Concentration 

Table 2 shows Minimum inhibitory concentration in mg/ml of 

U. massaica extracts against the various pathogens. MICs 

were done on extracts that showed activity. Generally, U. 

massaica proved to be more active against S. aureus. The 

MIC results for U. massaica ranged from 0.1 mg/ml to 1000 

mg/ml against the test isolates. The methanolic extracts were 

most active on different isolates with MIC value of 0.1 mg/ml 

to 100 mg/ml against S. aureus.  

 

Table 2: Results of MIC of the plant and different solvents in mg/ml 
 

Plant Region Test sample (solvent) Test organism MIC (mg/ml) 

U. massaica Marigat Water S. aureus 100 

U. massaica Kericho Methanol S. aureus 0.1 

U. massaica Marigat Methanol S. aureus 10 

U. massaica Eldoret Methanol S. aureus 100 
 

Phytochemical analysis of U. massaica  

Results on phytochemical analysis of U. massaica are shown 

in Table 3. A wide range of various phytochemicals; 

alkaloids, glycosides, saponins, tarpenoids, phenols, steroids, 

tannins and flavonoids were tested with their appropriate 

protocols and reagents. The U. massaica methanolic extracts 

showed presence of most of the phytochemicals tested. 

The methanolic extract of the U. massaica from Eldoret 

showed the presence of saponins, tarpenoids, steroids and 

flavonoids in high levels as opposed to alkaloids, glycosides, 

Phenols and Tannins. Extracts from Kitale recorded high 

presence of alkaloids, steroids and flavonoids, as opposed to 

glycosides, saponins, terpenoids phenols and tannins. Extracts 

from Kericho recorded high presence of alkaloids, saponins, 

steroids and flavonoids, as opposed to glycosides, terpenoids 

phenols and tannins. Finally, extracts from Marigat recorded 

high presence of saponins, terpenoids, steroids and tannins, as 

opposed to alkaloids, glycosides, phenols and flavonoids. It is 

worth noting that U. massaica from all the regions exhibited 

high levels of steroids as indicated in Table 3. 
 

Table 3: Phytochemical analysis of U. massaica crude extracts 
 

Phytochemical 

Screening 
Eldoret Kitale Kericho Marigat 

Alkaloids + ++ ++ + 

Glycosides + + + + 

Saponins ++ + ++ ++ 

Terpenoids ++ + + ++ 

Phenols + + + + 

Steroids ++ ++ ++ ++ 

Tannins + + + ++ 

Flavonoids ++ ++ ++ + 

(++) Conspicuously Present (+) Discreetly Present 
 

Discussion 

Results indicate that inhibition zones among the solvents 

and/or control varied significantly (P<0.05).  

These results further showed that the methanolic crude 

extracts showed higher inhibition zones than the aqueous 

extract. This could be attributed to different polarity and 

extracting potential of methanol and water. Methanol can 

dissolve both polar and non-polar substances. A study 

reported that most antimicrobial agents that have been 

identified from plants are soluble in organic solvents and this 

reveals the better efficiency of ethanol as extracting solvent 

than water [25].  

Similar findings were reported where high antibacterial 

activities observed in the methanolic extracts than aqueous 

extract of selected medicinal plants [26]. Findings from the 

present study further indicated that aqueous U. massaica 

extract did not inhibit the growth of E. coli. these findings are 

contrary to those carried out on plants with a medicinal value 

such as Allium sativum which shown antimicrobial activity 

against Escherichia coli. The variation could be attributed to 

the part of the part and moreover, the plants used could be of 

the different age [27]. Generally, methanolic crude extract of 

U. massaica recorded antimicrobial activity against the test 

organisms; S. aureus, E. coli, A. flavus and C. albicans. The 

findings were similar to those obtained in a study carried out 

on Gram negative and Gram positive bacteria as well as fungi 

in India and England; on Escherichia coli and on 

Staphylococcus aureus in Nigeria; found out that, extracts 

from a wide range of medicinal plants including U. massaica 

had antimicrobial activity against the test microorganisms [28, 

29, 30]. Moreover, findings from this study are in consonance 

with findings of other researchers who reported antimicrobial 

activity in methanolic extracts of Aloe vera against S. aureus 

(18 mm) and E. coli (8.46 mm) at a using agar-well diffusion 

method [31]. 

The antimicrobial activities of U. massaica extracts could be 

due to the presence of bioactive ingredients. In addition, 

active ingredients not to be significant such as phenols have 

been reported to confer broad spectrum antibacterial activities 
[31]. These results, together with ethnobotanical studies made 

previously by other investigations, suggest that U. massaica 

might have important compounds that can potentially be used 

for to inhibit pathogenic microorganisms [32, 33]. 
 

Conclusion 

Generally, the crude U. massaica extracts showed 

antimicrobial activity when used against S. aureus and E.coli 

Higher inhibition zone range of 6.33mm to 8.4mm was 

recorded in methanolic crude extract compared to 6-6.67mm 

of aqueous crude extract of the plant, we concluded that 

methanol is a better solvent than water. There is need to do 

further cytotoxicity test. 
 

Acknowledgements 

The authors wish to thank the Kenya Medical Research 

Institute (KEMRI) for providing the facilities and what it took 

to accomplish the research. 



 

~ 24 ~ 

Journal of Medicinal Plants Studies 
 

References 

1. Markova N, Batovska D, Kozuharova E, Enchev V. Anti-

conjunctivitis effect of fresh juice of xGraptoveria 

(Crassulaceae)–a phytochemical and ethnobotanical 

study. Journal of Intercultural Ethnopharmacology. 2015; 

4(1), 24-28. 

2. Wambugu PW, Muthamia ZK. The State of Plant Genetic 

Resources for Food and Agriculture in Kenia. Submitted 

to FAO Commission on Plant Genetic Resources for 

Food and Agriculture, 2009. 

3. Marshall F. Agriculture and use of wild and weedy 

greens by the Piik AP Oomokiek of Kenya. Economic 

Botany. 2001; 55(1):32-46. 

4. Alphonse N, Bigendako MJ, Fawcett K, Yansheng GU. 

Ethnobotanic study around Volcanoes National Park, 

Rwanda. New York Science Journal. 2010; 3:37-49. 

5. Ekeanyanwu Chukwuma Raphael. Traditional Medicine 

in Nigeria: Current Status and the Future. Research 

Journal of Pharmacology. 2011; 5:90-94.  

6. Amuka O. Efficacy of Selected Medicinal Plants Used by 

the Ogiek Communities against Microbial related 

Infections (Doctoral dissertation), 2014. 

7. Njoroge GN, Bussmann RW. Traditional management of 

ear, nose and throat (ENT) diseases in Central Kenya. 

Journal of Ethnobiology and Ethnomedicine. 2006; 

2(1):54. 

8. Karaman I, Şahin F, Güllüce M, Öǧütçü H, Şengül M, 

Adıgüzel A. Antimicrobial activity of aqueous and 

methanol extracts of Juniperus oxycedrus L. Journal of 

ethnopharmacology. 2003; 85(2-3), 231-235. 

9. Bauer AW, Kirby WMM, Sherris JC, Turck M. 

Antibiotic susceptibility testing by a standardized single 

disk method. American journal of clinical pathology. 

1966; 45(4):493-496. 

10. Agnew J. The territorial trap: the geographical 

assumptions of international relations theory. Review of 

international political economy. 1994; 1(1):53-80. 

11. Liu H, Dasgupta PK. Analytical chemistry in a drop. 

Solvent extraction in a micro drop. Analytical Chemistry. 

1996; 68(11):1817-1821. 

12. Reller LB, Weinstein M, Jorgensen JH, Ferraro MJ. 

Antimicrobial susceptibility testing: a review of general 

principles and contemporary practices. Clinical infectious 

diseases. 2009; 49(11):1749-1755. 

13. Velazquez C, Navarro M, Acosta A, Angulo A, 

Dominguez Z, Robles R et al. Antibacterial and 

free‐radical scavenging activities of Sonoran propolis. 

Journal of Applied Microbiology. 2007; 103(5):1747-

1756. 

14. Kloucek P, Svobodova B, Polesny Z, Langrova I, Smrcek 

S, Kokoska L. Antimicrobial activity of some medicinal 

barks used in Peruvian Amazon. Journal of ethno 

pharmacology. 2007; 111(2):427-429. 

15. Jorgensen JH, Turnidge JD. Susceptibility test methods: 

dilution and disk diffusion methods. In Manual of 

Clinical Microbiology, Eleventh Edition, American 

Society of Microbiology. 2015, 1253-1273. 

16. Turnidge J, Paterson DL. Setting and revising 

antibacterial susceptibility breakpoints. Clinical 

microbiology reviews. 2007; 20(3):391-408. 

17. Okusa PN, Penge O, Devleeschouwer M, Duez P. Direct 

and indirect antimicrobial effects and antioxidant activity 

of Cordia gilletii De Wild (Boraginaceae). Journal of 

ethno pharmacology. 2007; 112(3):476-481. 

18. Kothari V, Seshadri S. In vitro antibacterial activity in 

seed extracts of Manilkara zapota, Anona squamosa, and 

Tamarindus indica. Biological research. 2010; 43(2):165-

168. 

19. Abdelah Bogdadi HA, Kokoska L, Havlik J, Kloucek P, 

Rada V, Vorisek K. in Vitro. Antimicrobial activity of 

some Libyan medicinal plant extracts. Pharmaceutical 

biology. 2007; 45(5):386-391. 

20. Schwalbe R, Steele-Moore L, Goodwin AC. 

Antimicrobial susceptibility testing protocols. Crc Press, 

2007. 

21. Anand J, Choudhary S, Rai N. Lantana camara enhances 

antibacterial potency of antibiotics and exerts synergistic 

inhibitory effect against pathogenic bacterial species. 

Oriental Pharmacy and Experimental Medicine. 2018; 

18(4):381-389. 

22. Harborne JB. Method of extraction and 

isolation. Phytochemical Methods, 1998, 60-66. 

23. Onwukaeme DN, Ikuegbvweha TB, Asonye CC. 

Evaluation of phytochemical constituents, antibacterial 

activities and effect of exudate of Pycanthus Angolensis 

weld warb (Myristicaceae) on corneal ulcers in 

rabbits. Tropical Journal of Pharmaceutical Research. 

2007; 6(2):725-730. 

24. Bigoniya P, Agrawal S, Verma NK. Potential wound 

healing activity of Euphorbia hirta Linn total flavonoid 

fraction. Int J Pharm Sci Rev Res. 2013; 22(2):149-56. 

25. Cowan MM. Plant products as antimicrobial agents. 

Clinical microbiology reviews. 1999; 12(4):564-582. 

26. Fasil SZ, Muhammad JS, Usmanghani K, Sugiyama T. 

Pharmacological ins and outs of medicinal plants against 

Helicobacter pylori: A review. Pakistan journal of 

pharmaceutical sciences, 2015, 28. 

27. Ziarlarimi A, Irani M, Gharahveysi S, Rahmani Z. 

Investigation of antibacterial effects of garlic (Allium 

sativum), mint (Menthe spp.) and onion (Allium cepa) 

herbal extracts on Escherichia coli isolated from broiler 

chickens. African Journal of Biotechnology. 2011; 

10(50):10320-10322. 

28. Kamalakannan P, Kavitha R, Elamathi R, Deepa T, 

Sridhar S. Study of phytochemical and antimicrobial 

potential of methanol and aqueous extracts of aerial parts 

of Elephantopus scaber L. Int J Curr Pharm Res. 2012; 

4(1):18-21. 

29. Johnson SA, Goddard PA, Iliffe C, Timmins B, Rickard 

AH, Robson G et al. Comparative susceptibility of 

resident and transient hand bacteria to 

para‐chloro‐meta‐xylenol and triclosan. Journal of 

applied microbiology. 2002; 93(2):336-344. 

30. Agarry OO, Akinyosoye FA, Adetuyi FC. Antagonistic 

properties of microogranisms associated with cassava 

(Manihot esculenta, Crantz) products. African Journal of 

Biotechnology. 2005; 4(7):627-632. 

31. Alamri SA, Moustafa MF. Antimicrobial properties of 3 

medicinal plants from Saudi Arabia against some clinical 

isolates of bacteria. Saudi medical journal. 2012; 

33(3):272-277. 

32. Teklehaymanot T, Giday M. Ethnobotanical study of 

medicinal plants used by people in Zegie Peninsula, 

Northwestern Ethiopia. Journal of ethnobiology and 

Ethnomedicine. 2007; 3(1):12. 

33. Yigezu Y, Haile DB, Ayen WY. Ethnoveterinary 

medicines in four districts of Jimma zone, Ethiopia: cross 

sectional survey for plant species and mode of use. BMC 

veterinary research. 2014; 10(1):76.  


