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ABSTRACT 

 The present research work was carried out to investigate the 

antimicrobial activity of leaves of a weedy plant Acacia cyanophylla. 

Three different solvent extracts viz., methanol, ethanol and water were 

tested against 2 gram-positive bacterial strains i.e, Stephylococcus 

aureus and Bacillus subtilis and 4 gram-negative bacterial strains i.e, 

Pseudomonas aeruginosa, Xanthomonas, Escherichia coli and 

Cirtobacter. All the extracted samples showed significant results 

against all the tested microbes. Methanol extracted sample showed 

almost same results against gram-positive and gram-negative bacteria 

with zone of inhibition between 9 and 8 mm against Stephylococcus 

aureus and Bacillus subtilis using concentration of 1 and 2 mg disc-1, 

respectively; whereas against Pseudomonas aeruginosa 8 mm each, 

Xanthomonas 8 and 9 mm, E.coli 8 and 7 mm and 8 and 7.5 mm zone 

of inhibition for Citrobacter. Ethanol extracted samples are equally 

effective. Against S. aureus, it showed 7 and 8 mm ZI. The same 

results were shown for Bacillus subtilis, E. coli and Citrobacter. Against 

Pseudomonas aeruginosa,7 mm each ZI was recorded and 7 and 9 mm 

for Xantomonas. The water extracted sample exhibited significant 

results against the tested bacteria. Against gram positive bacteria, 8 

and 7 mm ZI were shown for S. aureus whereas 8 and 9 mm for 

Bacillus subtilis. Among gram negative bacteria 7 and 8 mm ZI were 

shown against Pseudomonas aeruginosa, 9 and 8mm in Xanthomonas, 

9 and 10 mm in E.coli and 9 and 8 mm ZI were shown against 

Citrobacter.  It is concluded that A.cyanophylla leaves possess good 

antimicrobial activity and can be used for medicinal purposes. 
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INTRODUCTION 

Plants are important due to the synthesis of secondary products 

(Prusti et al., 2008) and their inhibitory effects against various growing 

human pathogens (Silver, 1993). An increasing number of infectious 

agents have become highly resistant to various latest commercial 

antimicrobial compounds (Hancock et al., 2012). However, the 

production of secondary products through different medicinal plants 

requires varying strategies that largely depend on the need of new 

drugs.   

Medicinal plants have been used by local communities for 

centuries (Shinwari, 2010). Pakistan has more than 6000 species of 

higher plants, out of which 12% are used for medicinal purposes 

(Shinwari and Qaiser, 2011). Ethno-botanical studies not only 

document local knowledge about the use of plants in the field of drug 

development (Hussain et al., 2005), but also provide useful 

information, thus saving time and money. Through ethno-botanical 

census, indigenous knowledge of the locals and practitioners has been 

documented in order to identify plants that may provide drugs against 

infectious diseases (Shinwari, 2010). Different plant parts are used for 

the physiotherapy of various forms of diseases and infections (Nweze 

et al., 2004). Medicinal plants might represent an alternative 

treatment i.e. they can be substituted in non-severe cases of infectious 

diseases (Shah, 2005). 

 Nature has been the source of medicinal agents of all times. 

Antimicrobial agents are the most important therapeutic discoveries of 

the 20th century (Peterson and Dalhoff, 2004). Modern drugs have 

been taken up from natural sources. About 80% of the world 

population is dependent mainly on plant-based traditional medicines 

(Owolabi et al., 2007). According to WHO reports, the use of 

traditional medicine in the third world countries is at its peak (Ahmad 

et al., 1998). Antibiotics is the main key therapy for microbial (both 

bacterial and fungal) infections. Although antibiotics play a 

fundamental role in the treatment of various diseases, as they are 

synthetic compounds so they also have many side effects. Antibiotics 

may fail over time due to their appearance of multi-drug resistant 

pathogens and the spread of new infections (Abdulla, 2011). 

Antibiotics are commonly used for the treatment against serious 

infections caused by aerobic gram-negative bacteria (Tumah, 2005). 

Acacia cyanophylla Lindl. {syn. A. saligna (Labill.) H.L Wendl.} is an 

Australian weed species which was introduced in 1930 in Tunisia to 
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restore the land back to its original state. It is especially grown in 

semiarid zones (World Bank, 1995).  

 Acacia cyanophylla is located in the sub humid and the semi-

arid bio-climating regions as this species is highly resistant to drought 

and salinity (National Academy of Sciences, 1980). Little information is 

available on the allelopathic potential of A. cyanophylla.  This species 

acts against gastrointestinal parasitism in sheep (Akkari et al., 2008).  

The growth of herbaceous species beneath and around A. cyanophylla 

trees is totally absent. This lack of ground vegetation is due to 

allelopathic potential possible by caused by fallen leaves (through 

decomposition of litter). As a result, the release of allelochemicals 

(organic substances) into the soil inhibits seed germination which in 

turn causes a great effect on agriculture productivity (Rice et al., 

1979). The most evident substances in A. cyanophylla are flavonoids 

such as quercetion and kaem. This plant is considered to have high 

protein content, high level of tannins and abundant biomass (Ben-

Salem et al., 1997). 

 The aim of this study was to test the plant extracts against a 

diverse range of organisms comprising gram-positive and gram-

negative bacteria and to investigate the antimicrobial activities of a 

weed plant i.e. A. cyanophylla leaves. 

   

MATERIALS AND METHODS 

Plants Collection and Extraction 

A. cyanophylla was collected from Pakistan Forest Institute, University 

of Peshawar. The plants were given voucher numbers and placed in 

Herbarium, Department of Botany, Islamia College University 

Peshawar. 

 The collected plant parts i.e stem bark and leaves were shade 

dried for three weeks at room temperature. The leaves of the plant 

were grinded in electric grinder for powder formation. About 600 g 

powder of each plant was soaked in commercial grade methanol (5L) 

for 15 days at room temperature with occasional shaking followed by 

filtration. Methanol soluble residue obtained was concentrated with 

rotary evaporator at 40oC. 

Antimicrobial activity bioassay  

Antimicrobial activity of plant extracts against various 

microorganisms was evaluated by means of Disc Diffusion Method. For 

gram-positive bacteria Azithromycin (6μl and 12μl) was used as 

positive control while solvent media as negative control. For gram-

negative bacteria ciprofloxacin (6μl and 12μl) was used as positive and 

solvent media as negative controls. 
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RESULTS AND DISCUSSION 

 Analysis of the data reveals that all the selected extracts 

possessed anti-microbial potential at both concentrations against all 

the tested microorganisms. 

Effect of A. cyanophylla leaves’ extract against Staphylococcus 

aureus 

Fig. 1 represents the data on antimicrobial activity of A. 

cyanophylla leaves extracted against Staphylococcus aureus. The 

methanol extracted sample showed 9 and 8 mm zone of inhibition with 

concentration of 1 and 2 mg/disc (52 and 36%) respectively. The 

ethanolic sample showed zone of inhibition of 7 mm (41%) and 8 mm 

(36%) with concentration of 1 and 2 mg/disc respectively, while 

aqueous extracted sample showed 8 and 7 mm (47 and 31%) zone of 

inhibition against Staphylococcus aureus. 

The extracts showed inhibitory action on the pathogens used in 

the present study. This finding correlates with reports of Dabur et al. 

(2007). Somchita et al. (2003) investigated the antimicrobial activity 

of aqueous extracted sample of A. alata (leaves and barks). They 

observed that aqueous extracted sample (leaves) showed significant 

activity 11-14 mm against S.aureus. Mattana et al. (2010) reportedthe 

antimicrobial activity of aqueous extracted of A. aroma against 

Staphylococus strains and observed that it showed little activity 

against the tested Staphlococcus. Mustsafa et al. (2010) determined 

the antimicrobial activity of aqueous extracted sample of A. nilotica 

(fruit) and observed significant inhibitory activity against gram positive 

Cocci. Bhawna and Bharti (2011) investigated the antibacterial activity 

of A. catechu and found maximum ZI of 20 mm against S. aureus. 

Effects of A. cyanophylla leaves’ extract against Bacillus 

subtilis 

The antimicrobial activity of methanol, ethanol and aqueous 

extracted samples of A. cyanophylla (leaves) against Gram Positive 

bacteria Bacillus subtilis have been shown in Figure 2. The methanol 

extracted sample showed 9 mm zone of inhibition (ZI) in concentration 

of 1 mg/disc and 8 mm ZI in concentration of 2 mg/disc (33 and 30% 

respectively). The ethanol showed 7 mm ZI (25%) using concentration 

of 1 mg/disc and 8 mm ZI (26%) with 2 mg/disc while the aqueous 

fraction showed 8 and 9 mm ZI in concentration of 1 and 2 mg/disc 

(29 and 30%) respectively. 

Naumanthri et al. (2012) investigated the antimicrobial activity 

of ethyl acetate sample of A. nilotica (leaves bark and pods) against 

gram positive bacteria Bacillus subtilis and observed that bark 

possesed lower zone of inhibition as compared to the leaves extracts. 

These results correlate with the studies of antimicrobial activity of 
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stem bark of Acacia spp. on various microorganisms by Banso et al., 

(2009). 

Effects of A. cyanophylla leaves’ extract against Pseudomonas 

aerugonisa 

Data regarding antimicrobial activity of different extracts from 

A. cyanophylla leaves against Pseudomonas aerugonisa have been 

shown in Fig. 3. The methanol extracted sample exhibited 8 mm each 

antimicrobial activity in concentrations of 1 and 2 mg/disc (24 and 

22%). Compared to methanol extracted sample, the ethanol 

possessed 7 mm each antimicrobial activity in concentrations of 1 and 

2 mg/disc (21 and 20% respectively) while the aqueous samples 

showed 7 and 8 mm antimicrobial activity in concentrations of 1 and 2 

mg/disc (22 and 21%) respectively. 

The results revealed that methanol extracted sample showed 

highest antimicrobial activity against the tested bacterial strains. 

Kavitha et al. (2013) investigated the antimicrobial activity of 

methanol extracted sample of A. nilotica. The alkaloids showed 

optimum zone of inhibition 6 mm against Pseudomonas aeruginosa, 

whereas flavonoids showed very well ZI of 19 mm against 

Pseudomonas aeruginosa. Khan et al. (2001) measured the 

antimicrobial potential of A. alata (leaves, flowers, stem and root 

barks). They found that the methanol extracted samples were 

significantly effective against tested microbes. 

Effects of A. cyanophylla leaves’ extract against Xanthomonas 

Figure 4 represents antimicrobial activity of A. cyanophylla 

leaves against Xanthomonas a gram-negative bacterium. The 

methanol extracted sample showed 8 mm ZI in concentration of 1 mg 

disc-1 and 9 mm ZI in concentration of 2 mg/disc (66 and 60% 

respectively). The ethanol extracted sample showed 7 mm ZI in 

concentration of 1 mg/disc and 9 mm ZI in concentration of 2 mg/disc 

(58 and 60% respectively) while the aqueous extracted sample 

showed 9 mm ZI using concentration of 1 mg/disc and 8 mm ZI in 2 

mg/disc (75and 53%) respectively. 

The systemic screening of plant extracts for antibacterial 

activity is a continuous effort to find new antibacterial compounds. 

Sumia Faitma et al. (2012) observed the antimicrobial activity of ethyl 

acetate extracted samples of leaf, bark and root against Xanthomonas 

malvacearum. The ethyl acetate showed activity with concentration of 

500 Ug ml-1 more than the pure antibiotic. 

Effect of A. cyanophylla leaves’ extract against Escherichia coli 

Antimicrobial activity of methanol, ethanol and aqueous 

extracted samples from A. cyanophylla (leaves) against Escherichia 

coli has been given in Figure 5. Methanol extracted samples showed 8 

and 7 mm ZI in concentrations 1 and 2 mg/disc which are 57 and 46% 
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respectively. Ethanol extracted samples showed 7 mm (50 %) and 8 

mm ZI (53%) in concentrations of 1 and 2 mg/disc respectively, while 

aqueous extracted sample resulted 9 and 10 mm ZI with concentration 

of 1 and 2 mg/disc (64 and 66% respectively). 

Somavhita et al. (2003) recorded the inhibitory activity of 

aqueous sample of A. alata (leaves and bark) and observed significant 

activity against E.coli. Kavitha et al. (2013) investigated the 

antimicrobial activity of methanol extracted sample of A. nilotica. The 

alkaloids showed optimum zone of inhibition 1 mm against E.coli 

whereas flavonoids showed very well ZI 21 mm against E.coli.  

Effect of A. cyanophylla leaves’ extract against Citrobacter 

The antimicrobial activity of methanol, ethanol and aqueous 

extracted samples from A. cyanophylla (leaves) against Citrobacter is 

shown in Figure 6. All solvents showed good result against gram-

negative bacterium. The methanol extracted sample inhibited the 

bacterial growth to 8 and 7.5 mm in concentrations of 1 and 2 mg/disc 

(50 and 44% respectively). Similarly, zone of inhibition of 7 and 8 mm 

was measured against Citrobacter by ethanol extracted sample in 

concentrations of 1 and 2 mg/disc (43 and 47%) respectively. While 

56 and 47% inhibitory activity (9 and 8 mm) was determined by 

aqueous extracted sample in concentrations of 1 and 2 mg disc-1 

respectively. 

Plants are important source for the development of new chemo 

therapeutic agents. The first step towards this goal is the in vitro 

antibacterial activity assay and in the recent years several reports are 

available on the antibacterial activity of plant extracts on human 

pathogenic bacteria (Samy and Ignacimuthu, 2000; Palombo and 

Semple, 2001). 

  

CONCLUSION 

 It is concluded that extracts of A. cyanophylla have strong 

antimicrobial potential. Further studies are required to isolate effective 

natural constituents from these extracts. 
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Figure 1: Antibacterial activity of different solvent extracted samples 

from Acacia cyanophylla against Staphylococcus aureus. 

 

 
 

Figure 2: Antibacterial activity of different solvent extracted samples 

from Acacia cyanophyllaagainst Bacillus subtilis. 
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Figure 3: Antibacterial activity of different solvent extracted samples 

from Acacia cyanophylla against Pseudomonas aeruginosa. 

 

 
Figure 4: Antibacterial activity of different solvent extracted sample 

from Acacia cyanophylla against Xanthomonas. 
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Figure 5: Antibacterial activity of different solvent extracted samples 

from Acacia cyanophylla against Escherichia coli. 

 

 
Figure 6: Antibacterial activity of different solvent extracted samples 

from Acacia cyanophylla against Citrobacter 

87 



I. Noreen et al., Antimicrobial activity of different ... 

 
2 

REFERENCES CITED 

Abdullah, E. M. 2011. Plants in alternative source for antimicrobials. J. 

Appl. Pharm. Sci. 1(6): 16-20. 

Ahmad, I., I. Mahmood and F. Mohammad. 1998. Screening of some 

India medicinal plants for their antimicrobial properties. J. 

Ethanopharmacol. 62: 183-193. 

Akkari, H., M.A. Parghouth, and H. Ben-salem. 2008. Preliminary 

investigations of the anti-nematode activity of Acacia 

cyanophylla Lindle, excretion of gastrointestinal nematode eggs 

in lambs browsing. Small Ruminant Research.74: 78-83. 

Banso, A. 2009. Phytochemical and antibacterial investigation of bark 

extracts of Acacia nilotica. J. Medic. Plants Res. 3(2): 082-085. 

Ben-salem, H., A. Nefzaoui, and L. Ben-salem. 1997. Effect of Acacia 

cyanophylla Lindle foliage supply on intake and digestion by 

sheep fed luceme hay-based diets. Anim Feed Sci. Technol. 68: 

101-113. 

Bhawna, S. N. and P. D. Bharti. 2011. In vitro antimicrobial activity of 

Acacia catechu and its phytochemical analysis. Indian J. 

Microbiol. 50(4): 369-374. 

Dabur, R., A. Gupta, T.K. Mandal, D.D. Singh, V. Bajpai, A.M. Gurav, 

and G.S. Lavakar. 2007. Antibacterial activity of some Indian 

medicinal plants. Afr. J. Trad. CAM. 4(3): 313-318. 

Fatima, S., M. R. Baig, M.Baig, V. B.Kadam. 2012. Antimicrobial 

activity of Acacia nilotica (L) Del. Plant extracts against 

Xanthomonas malvacearum bacteria. Int. Multidiscip. Res. J. 

2(6): 48-49. 

Hancock, R.E., A. Nijnik, and D.J. Philpoh. 2012. Modulating immunity 

as a therapy for bacterial infection. Nat. Rev. Microbiol. 10: 

243-254. 

Hussain, F. and H.Sher. 2005. Ethno medicinal uses of plants of 

district swat, Pakistan. Pak. J. Plant Sci. 11(2): 137-158. 

Kavitha, P. A., P. Kumar, T. P. N. Murthy, and S.M. Gopinath. 2013. 

Methanol extract of Acacia nilotica and antimicrobial activity 

against hospital isolates of Bengaluru District. Int. J. Latest Res. 

Sci. Technol. 2(1): 522-524. 

Khan, M.R., M. Kihara, and A.D. Omoloso. 2001. Antimicrobial activity 

of Acacia alata. US National Lib. Med. 72(5): 561-564. 

Mattana, C.M., S.E. Satorries, A. Sosa, M. Fuso, and L.E. Alcaraz. 

2010. Antibacterial activity of extracts of Acacia aroma against 

methicillin resistant and methicillin-sensetive Staphylococcus. 

Braz. J. Microbiol. 41(3): 56-59. 

Mustafa, N.K., M.O.M. Taniraz, F. K. Dar and H. Nsanze. 2010. 

Antimicrobial activity of Acacia nilotica subspp. Nilotica fruit 

extracts. Pharm. Pharmacol. Commun. 5(9): 677-682. 

88 



Pak. J. Weed Sci. Res., 23(1): 79-90, 2017 

 
3 

Nahumanthri, V., S. Rahiman, B. A.Tantry, P. Nissankararo and M. P. 

Kumar. 2012. In vitro antimicrobial activity of Acacia nilotica, 

Ziziphus mauritiana, Bauhinia variegate and Lantana camara 

against some clinical isolated strains. Iran. J. Sci. Technol. 35: 

213-217. 

Nasr, H., M.H. Ghorbel, H. Wallander, and Y.R. Dommergues. 2005. 

Selecting matched root architecture in tree pairs to be used for 

assessing N2 fixation based on soil-15N-labelling. Acta 

Ecologica. 27: 75-79. 

National Academy of Sciences. 1980. Firewood crops: shrub and tree 

species for energy production. National Academy of Sciences. 

Washington DC, USA. 

Nweze, E.L., J.I. Okafor and O.Njokon. 2004. Antimicrobial activities of 

methanol extracts of Tremaguineense (Schumach&Thonn.) 

Ficalho and MorindalucidaBenth., used in Nigeria. Biology. 2: 

39-46. 

Owolabi, J., E. K. I. Omogbai, and O. Obasuyi. 2007. Antifungal and 

antibacterial activities of the ethanol and aqueous extract of 

Kigelia Africana (Bignoniaceae) stem bark. Afri J. Biotechnol. 

6(14): 882-885. 

Palombo, E. A., and S. J. Semple. 2001. Antibacterial activity of 

traditional medicinal plants.J. Ethnopharmacol. 77: 151-157. 

Peterson, L.R., and A. Dalhoff. 2004. Towards targeted prescribing will 

the cure for antimicrobial resistance be specific, directed 

therapy through improved diagnostic testing? J. Antimicrob. 

Chemother. 53: 902-905. 

Prusti, S., R. Mishra, and S. Sahoo. 2008. Antimicrobial activity of 

some Indian medicinal plants. Ethnobot.Leaflets. 12(1): 227-

230. 

Rice, E.L. 1979. Allelopathy an update Botany Review. 45: 15-109. 

Samy, R.P., and S. Ignacimuthu, 2000.Antibacterial activity of some 

folklore medicinal plants used by tribals in Western Ghats in 

India. J. Ethnopharmacol. 69: 63-71.  

Shah, P.M. 2005. The need for new therapeutic agents: What is in the 

pipeline? Clin.Microbiol.Infec. 11: 36-42. 

Shinwari, Z.K. 2010. Medicinal plants research in Pakistan. J. Med. 

Plant. 4(3): 161-176. 

Shinwari, Z.K and M. Qaiser. 2011. Efforts on conservation and 

sustainable use of medicinal plants of Pakistan. Pak. J. Bot. 43: 

5-10. 

Silver, T. L. 1993. Discovery and development of new antibiotics: the 

problem of antibiotic resistance. Antimicrob. Agent Chemother. 

37(3): 377-383. 

89 



I. Noreen et al., Antimicrobial activity of different ... 

 
2 

Somavhita, M.N., I. Reezala, I. Elysha-nura, And A.R Mutalibab. 2003. 

In vitro antimicrobial activity of ethanol and aqueous extracts of 

Cacaiaalata. J. Ethnopharmacol. 84(1): 1-4. 

Srinivasan, D., S. Nathan, T. Surest and P.L. Perumalsamy. 2001. 

Antimicrobial activity of certain Indian medicinal plants used in 

folkloric medicine. J. Ethnopharmacol. 74(3): 217-200. 

Tumah, H. 2005. Fourth-generation cephalosporins: In vitro activity 

against nosocomial Gram negative bacilli compared with beta-

Iactam antibiotics and ciprofloxacin. Chemother. 51(2-3): 

8085. 

World Bank. 1995. Unestrategie Pour le development des par cours 

aux zones it semi-arides. Annex. 3 Rapport technique. World 

Bank Tunis, Tunisia. 

Zhang, J.  L. Zheng, O, Jäck, D. Yan, Z. Zhang, R. Gerhards, and H. 

Ni. 2013. Efficacy of four post-emergence herbicides applied at 

reduced doses on weeds in summer maize (Zea mays L.) fields 

in North China Plain. Crop Prot. 52: 26-32. 

90 


