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Abstract 

The current investigation was carried out to evaluate the antibacterial potential of different extracts (n-hexane, 

chloroform, ethanol and aqueous) of the leaves of Mansoa alliacea, Tecomaria capensis and Tecoma stans, 

belonging to family Bignoniaceae, using agar well diffusion method against 2 Gram-positive bacteria, i.e. Bacillus 

subtilis, Staphylococcus aureus and 2 Gram-negative bacteria, i.e. Escherichia coli and Pseudomonas 

aeruginosa. The diameter of inhibition zone of the leaf extracts were compared with those of different standards 

like ampicillin (10µg), amikacin (30µg) and the significant inhibition of the growth of bacteria was shown by leaf 

extracts against the test microbes, e.g. in Tecomaria capensis, 45.36mm and 42.33mm by n-hexane extract 

against S. aureus and by chloroform extract against E. coli, respectively. Highest percentage extraction yield was 

exhibited by the aqueous extract of leaves, i.e. 12.52, 15.48 and 17.98 for Mansoa alliacea, Tecoma stans and 

Tecomaria capensis, respectively. The ranges of Minimum Inhibitory Concentration (MIC) were 10-2.5mg/mL 

for Mansoa alliacea and Tecoma stans, while it was 10-1.25mg/mL for Tecomaria capensis. It suggested that 

these plants can be used as bioactive natural products to inhibit the growth of pathogenic bacteria. 
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Introduction 

Plants are an important component of biodiversity, 

representing more than 500,000 species. The drug 

derivatives from plants show a vital role in the 

prevention and cure of various diseases, so they are 

necessary for the survival of mankind as well as 

animals (Battu et al., 2011). Many plants are being 

used medicinally as having antimicrobial compounds, 

but the search of more plants for better and safer 

antimicrobial drugs production is still continuous 

(Ray and Majumdar, 1976). The source of almost fifty 

percent of medicines available in the market is 

natural plant material. As many of the useful plant 

ingredients cannot be synthetically prepared, so there 

is an increasing demand of herbal medicine over 

synthetic ones (Dey et al., 2012). Screening of the 

plants for discovery of antibacterial and antifungal 

compounds used in well-known medicines is the first 

step towards the development of antimicrobial agents 

(Paz et al., 1995). In the treatment of infections, an 

alarming clinical situation has occurred due to the 

emergence of multiple drug-resistant bacteria. A 

number of new antibiotics have been produced by the 

pharmacological industries for those bacteria that 

have developed great resistance against the 

antibiotics, especially against the synthetic drugs 

being utilized as therapeutic agents (Towers et al., 

2001). 

 

The Bignoniaceae is a plant family consisting of 120 

genera and 800 species (Nasir, 1979). Plants of 

interest, i.e. Mansoa alliacea (Lam.) A.H. Gentry, 

Tecomaria capensis (Thunb.) Spach and Tecoma 

stans (L.) Juss. ex Kunth and belong to family 

Bignoniaceae commonly called as trumpet creeper or 

trumpet vine family, Bignonia family, Jacaranda 

family or Catalpa family. Literature survey reveals 

that the Bignoniaceae family is a huge reservoir of a 

variety of secondary metabolites like, alkaloids, 

anthralene derivatives, carbohydrates, coumarines, 

flavonoids, glycosides, iridoids, quinines, terpenes, 

tannins, steroids, saponins, etc. (Choudhury et al., 

2011). The secondary metabolites have antimicrobial 

ability as revealed by Dahanukar et al., 2000. 

 

Tecoma stans also known as yellow bell or yellow 

trumpet brush is native of tropical South America and 

is cultivated on wide range in tropical and subtropical 

areas, commonly in gardens. It is predominantly a 

fast growing small tree or erect shrub of 

approximately 6-10 m in height. It is extensively used 

for the treatment of urinary disorders and diabetes in 

Central America and Mexico (Shapiro and Gong, 

2002) and also for feeding goats and cattle (Susano-

Hernández, 1981).  

 

Phytochemical investigation of Tecoma stans showed 

the presence of alkaloids, anthraquinones, flavonoids, 

phenols, saponins, steroids and tannins, which shows 

that this plant can be the source of good antimicrobial 

and antioxidant agents (Govindappa et al., 2011). 

Tecomaria capensis (Thunb.) Spach, an ornamental 

plant with orange flowers, native of South Africa also 

known as Cape-honey suckle commonly found in 

tropical regions is deciduous and evergreen; 

scrambler to small tree with a round crown. 

Alkaloids, saponins, flavanoids, carbohydrates and 

anthraquinone glycosides were reported as important 

constituents present in Tecoma capensis by Begum et 

al., 2015. Mansoa alliacea (Lam.) A.H. Gentry is 

commonly named as garlic vine, because its crushed 

leaves give odor just like garlic. It’s an ornamental 

plant with attractive pink flowers and native of Brazil 

and Peru. Quantitative analysis showed highest 

amount of phenols in leaf and flavonoid contents in 

roots. This plant has importance for treatment of 

fever, cold, cough and upper respiratory condition 

(Patel et al., 2013). Antibacterial activity of alcoholic 

extracts of Boerhaavia diffusa, Eclipta alba, Cassia 

auriculata, C. Lantana, and Tinospora cardiofolia. 

was checked by Girish and Satish, 2008. 

Antimicrobial activity of 39 plants belonging to 22 

different families of Tanzania from Buna district was 

carried out by Maregesi et al., 2008. 
 

The objective of the study was the evaluation of 

antimicrobial potential of leaf extracts (n-hexane, 

chloroform, ethanol and aqueous) of Mansoa 

alliacea, Tecoma stans and Tecomaria capensis 

against clinically isolated microbes. 
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Materials and methods 

The plants, i.e. Mansoa alliacea (Lam.) A. H. Gentry, 

Tecomaria capensis (Thunb.) Spach and Tecoma 

stans (L.) Juss. Ex H.B. & K. were collected from 

Botanic Garden GC University, Lahore. They were 

deposited as voucher specimen in Dr. Sultan Ahmad 

Herbarium, Department of Botany, GC University 

Lahore, after identification with Flora of Pakistan 

(Nasir, 1979).  

 

Preparation of the extracts 

Fresh and healthy leaves of the plants were air dried 

at room temperature and crushed to powder form in a 

mechanical grinder. The dried leaf powder (80g) of 

each plant was extracted by maceration, i.e. soaking 

in 150 ml of n-hexane for eight days. After filtration 

the residue was air dried and then subjected to 

further fractions by successive solvent extractions 

with chloroform, ethanol and water by soaking in 

each solvent for eight days with repeated agitation. 

Ultimately all the extracts procured were desiccated 

and concentrated using rotary evaporator under 

reduced pressure, lyophilized and stored at 4ºC until 

further use. The following formula was used to 

calculate the percentage extraction yield of the plants:  

 

 

 

Antimicrobial activity 

The clinical and pharmacological important bacterial 

strains.i.e. Bacillus subtilis (ATCC 15029), 

Escherichia coli (ATCC 14962), Staphylococcus 

aureus (ATCC 14923) and Pseudomonas aeruginosa 

(ATCC 14971) were maintained on nutrient agar 

medium for 24 hrs and then used as test microbes. 

The zone of inhibition was estimated using agar well 

diffusion method following Jorgensen and Turnidge, 

2007. During this technique positive control 

(antibiotic discs) and negative controls (blank 

solvents n-hexane, chloroform, ethanol and distilled 

water) were used. The inoculum (1.5×108 CFU/mL 

adjusted to 0.5 McFarland turbidity standards) was 

spread homogeneously on the sterilized solidified 

medium in the Petri plates. 

After making wells, 1ml of stock solution (20mg/mL) 

of each plant extract was transferred to wells in the 

Petri dishes and incubated at 37ºC for 24 hrs. The 

diameter of inhibition zone was measured in mm by 

means of verniercalliper and recorded in Table 2-5. 

Evaluation of Minimum Inhibitory Concentration 

(MIC) was carried out by Jorgensen and Turnidge, 

2007 using serial dilution method by preparing 

different concentrations (10, 5, 2.5, 1.25, 

0.625mg/mL) of each plant extract. Two ml of each 

dilution was poured in Petri plate containing 18mL of 

sterile nutrient agar medium. After solidification 

inoculum of bacterial suspension was spread 

homogeneously on the surface of media in prepared 

Petri plates. These plates were incubated at 37ºC for 

24 hours. After incubation, Petri plates were analyzed 

for the presence (+) or absence (-) of microbial 

proliferation. The least concentration that inhibited 

the bacterial growth was considered as MIC. Nutrient 

agar medium with bacteria were taken as positive 

control while nutrient agar medium with no bacterial 

suspension as negative control.  

 

Antibacterial analysis was carried out in triplicates 

and the significant value of the analysis was 

determined statistically by applying DMRT at 5% 

significance level using Cost at 6.4 version (Steel et 

al., 1997). 

 

Results and discussion 

The percentage extraction yield of Mansoa alliacea 

range from 3.00-12.52, the potential of the percentage 

yield extract in different solvents was aqueous > 

ethanol > Chloroform >n-hexane. Tecoma stans 

showed 1.76-15.48 % extraction yield with the 

potential for different solvents, i.e. aqueous > ethanol 

>n-hexane > chloroform, while 1.12-17.98 % 

extraction yield was exhibited by Tecomaria capensis 

in different solvents as aqueous > ethanol >n-hexane 

> chloroform. The crude extracts provided the clue 

that the % extraction yield is directly proportional to 

the polarity index of the solvents (Tadeg et al., 2005), 

however the chloroform extracts of Tecoma stans and 

Tecomaria capensis were exception in the regard.  
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The inhibition zone exhibited by the leaf extracts of 

Mansoa alliacea ranged from11.60-25.10mm. The 

maximum activity, i.e. 25.10 was exhibited by n-

hexane extract against P. aeruginosa also supported 

by the results of a study conducted by Guilhon et al., 

2012. Ethanol extract showed good potential, 

i.e.22.40mm zone of inhibition against P. aeruginosa 

among the all bacteria. Chloroform and aqueous 

extracts exposed less activity against the test microbes 

(Table 2), The zone of inhibition of Tecoma stans 

ranged from 11.10-26.80mm, the maximum by n-

hexane extract against E. coli, i.e. 26.80mm. Ethanol 

extract also showed maximum activity, i.e. 24.30 but 

against P. aeruginosa. Similarly maximum zone of 

inhibition was shown by the methanolic extracts of 

roots of Tecoma stans against P. aeruginosa by 

Ramesh et al., 2009. The chloroform extract 

exhibited 11.10-17.13mm, while the aqueous extract 

13.67-20.87mm against all the bacteria tested. Overall 

higher antibacterial activity of all leaf extracts was 

shown against P. aeruginosa (Table 3). The zone of 

inhibition of all the extracts of Tecomaria capensis 

ranged between 12.13-45.36mm against the tested 

bacteria, e.g. maximum by n-hexane extract against S. 

aureus, i.e. 45.36 mm. Chloroform extract showed 

best activity against E. coli with the inhibition zone of 

42.33mm, while ethanol and aqueous extracts showed 

intermediate response against all the tested bacteria 

(Table 4). In comparison to Standard Antibiotics, n-

hexane and Chloroform extracts of Tecomaria 

capensis showed remarkable inhibition of S. aureus 

and E. coli, respectively (Table 1 & 4). 

 

Table 1. Inhibition zone (mm) of the standard antibiotic discs against bacterial strains. 

Antibiotic standard disc 
Conc. 
(µg) 

Zone of Inhibition (mm) 
B. subtilis E. coli P. aeruginosa S. aureus 

Amikacin 30 18±1.3 13±0.3 14±0.8 17±0.5 
Ampicillin 10 11±1.5 12±2.5 11±0.5 22±3.9 

 

Table 2. Zone of inhibition of the extracts of M. alliacea against tested bacteria. 

Plant species Extracts 
Inhibition zone (mm) 

B. subtilis S. aureus E. coli P. aeruginosa 

 

M. alliacea 

n-Hexane 12.43±0.48c 11.67±0.33d 16.47±0.54de 25.10±0.35a 

Chloroform 11.60±1.05c 13.43±0.41c 17.27±0.42cd 13.87±0.34f 

Ethanol 17.57±0.90b 14.07±0.41c 19.13±0.32c 22.40±0.40b 

Aqueous 15.50±0.61b 16.10±0.35b 21.40±0.47b 17.63±0.80c 

*Different superscripted alphabets in the same column indicate significant differences (p < 0.05) between means. 

 

Table 3. Inhibition zone of the extracts of Tecoma stans against tested microbes. 

Plant species Extracts 
Inhibition zone (mm) 

B. subtilis S. aureus E. coli P. aeruginosa 

 

Tecoma stans 

n-Hexane 11.10±0.38d 12.20±0.17cd 26.80±0.74a 25.37±0.43c 

Chloroform 12.70±0.31cd 11.10±0.31d 15.60±0.36c 17.13±0.54c 

Ethanol 22.10±0.26a 13.60±0.45bc 19.20±0.52b 24.30±0.57a 

Aqueous 16.27±0.47b 13.67±0.74bc 15.370±0.62c 20.87±1.16b 

 
 

Table 4. Inhibition zone of the extracts of Tecomaria capensis against tested microbes. 

Plant species Extracts 
 Inhibition zone (mm) 

B. subtilis S. aureus E. coli P. aeruginosa 

 

Tecomaria capensis 

n-Hexane 14.07±0.44e 45.36±1.43a 20.93±0.68b 25.10±0.21b 

Chloroform 13.23±0.52e 15.20±0.26c 42.33±1.55a 15.83±0.35cd 

Ethanol 21.20±0.47c 12.13±0.34d 17.97±0.57c 25.27±0.55b 

Aqueous 17.53±0.88d 21.33±0.52b 16.06±0.49c 13.30±0.61d 
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Table 5. Minimum inhibitory concentration of different extracts of Mansoa alliacea, Tecomaria capensis and 

Tecoma stans against bacterial pathogens. 

Bacterial 

isolates 

Conc. 

(mg/mL) 

Plants 

Mansoa alliacea Tecoma stans Tecomaria capensis 

Hex Chl Eth Aq Hex Chl Eth Aq Hex Chl Eth Aq 

B. subtilis 

10 - - - - - - - - - - - - 

5 + + - - + + - + + + - - 

2.5 + + + + + + + + + + + + 

1.25 + + + + + + + + + + + + 

0.625 + + + + + + + + + + + + 

S. aureus 

10 - - - - - - - - - - - - 

5 + - - - + + + + - + + - 

2.5 + + + + + + + + - + + + 

1.25 + + + + + + + + - + + + 

0.625 + + + + + + + + + + + + 

E. coli 

10 - - - - - - - - - - - - 

5 - - - - - + - + - - - - 

2.5 + + + - - + + + + - + + 

1.25 + + + + + + + + + - + + 

0.625 + + + + + + + + + + + + 

P. aeruginosa 

10 - - - - - - - - - - - - 

5 - - - - - - - - - + - + 

2.5 - + - + - + - + - + - + 

1.25 + + + + + + + + + + + + 

0.625 + + + + + + + + + + + + 

*Key: - = Absence of bacterial growth, + = Presence of bacterial growth.  

*Macerates: Hex = n-hexane, Chl = Chloroform, Eth = Ethanol, Aq =Aqueous 

 

On the whole n-hexane extract of Tecomaria capensis 

showed best activity against S. aureus (Fig. 1), similar 

to the results obtained by Ugbabe et al. (2010),while 

ethanol extract of Tecoma stans exhibited maximum 

zone of inhibition against B. subtilis (Fig. 2). Similarly 

the chloroform extract of Tecomaria capensis showed 

maximum activity against E. coli (Fig. 3) Almost the 

same antibacterial activity, having 25.10-25.37mm 

zone of inhibition was exhibited by n-hexane extract 

of all the three plants against P. aeruginosa (Fig. 4). 

The results showed that the leaf extracts of the plants 

were found more active against Gram positive 

bacteria as compared to the Gram negative bacteria. 

This observation was supported by different studies 

carried out by Torres et al., 2013 during the 

evaluation of invitro antimicrobial activity of  

twenty climber species belonging to family 

Bignoniaceae and antimicrobial potential of some 

species of Bignoniaceae by Rasadah and Houghton, 

1998.  

 

 

Fig. 1. Comparative inhibition zones of the leaf 

extracts of the plants against Staphylococcus aureus. 
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Fig. 2. Comparative inhibition zone of the leaf 

extracts of the plants against Bacillus subtilis. 

 

 

Fig. 3. Comparative inhibition zone of the leaf 

extracts of the plants against Escherichia coli. 

 

 

Fig. 4. Comparative inhibition zone shown by the 

leaf extracts of the plants against Pseudomonas 

aeruginosa. 

 

The Minimum Inhibitory Concentration (MIC) 

verified the antimicrobial potential of Mansoa 

alliacea (Lam.) A.H. Gentry, Tecoma stans (L.) Juss. 

Ex H.B. & K. and Tecomaria capensis (Thunb.) 

Spach. The ranges of MIC were 10-2.5mg/mL for 

Mansoa alliacea and Tecoma stans, while it was 10-

1.25mg/mL for Tecomaria capensis (Table 5). 

 

The best MIC (1.25mg/mL) was exhibited by n-

hexane and chloroform extract of Tecoamria capensis 

against S. aureus and E. coli and promising MIC 

potential (2.5mg/mL) was exhibited by n-hexane and 

ethanol extracts of the tested plants against P. 

aeruginosa as also supported by the MIC determined 

by the hexane extract of Mansoa difficilis (Guilhon et 

al., 2012), aqueous extract of M. alliacea against E. 

coli, n-hexane extract of Tecomastans against E. coli. 

MIC less than 5mg/mL was defined as strong actitivty 

(Bussmann et al., 2010). The results showed that S. 

aureus and E. coli were susceptible to n-hexane and 

chloroform extracts of Tecomaria capensis, while P. 

aeruginosa was susceptible to the n-hexane and 

ethanol extracts M. alliacea and Tecoma stans as 

compared to the other bacterial strains as its MIC was 

2.5mg/mL for the tested plants. The MIC potential of 

Mansoa alliacea and Tecoma stans showed that these 

plants were active against Gram-negative as 

compared to the Gram-positive bacteria which is 

similar to the investigations carried out on 

Sauromatum venosum Ait by Ajaib et al., 2011. The 

MIC results of the extract for the investigation of 

antibacterial potential were in accordance with the 

results obtained from the evaluation of zone of 

inhibition of ethanol extracts. The MIC results 

obtained in this study were higher than the results 

reported by Bissmann et al., 2010, while they were in 

the range of the concentrations observer by Peswuet 

al., 2008 or lower than the concentration range 

reported by Kloucek et al., 2007. The maximum zone 

of inhibition was shown by the n-hexane and 

chloroform extract of Tecomari acapensis against S. 

aureus and E. coli, i.e. 45mm and 42mm. The results 

showed that the extracts having maximum zone of 

inhibition show MIC at less concentrations. 

 

Conclusion 

The current study showed that the extracts from 

leaves of Mansoa alliacea, Tecomaria capensis and 

Tecoma stans belonging to Bignoniaceae had strong 

antibacterial activities. The findings suggest that 

these plants can be explored for the preparation of  

antibacterial drugs for pharmaceutical industries, as  
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all the extracts showed significant activity against the 

four strains of bacteria. These antibacterial activities 

could be due to the presence of secondary metabolites 

such as alkaloids, anthraquinone, flavonoids, 

saponins, steroids and tannins etc. which are 

antibacterial in their mode of action. 

 

References  

Ajaib M, Khan Z, Khan N, Abbasi MA, 

Shahwar D, Wahab M, Saddiqui MF. 2011. 

Antibacterial and antioxidant activities of an 

ethnobotanically important plant Sauromatu-

mvenosum (Ait.) Schott. of district Kotli, Azad 

Jammu & Kashmir. Pakistan Journal of Botany 43, 

579-585. 

 

Battu G, Anjana CKVLSN, Priya TH, 

Malleswari VN, Reeshma S. 2011. A 

Phytopharmacological review on Vigna species. 

Pharmanest- An International Journal of Advances in 

Pharmaceutical Sciences 2, 62-67. 

 

Begum NA, Gnanethri K, Aparna K, Teja P, 

Kumar AR, Eswaraiah MC. 2015. Phytochemical 

evaluation of Cassia tora, Caesalpiniabonducela and 

Tecomacapensis. Indian Journal of Research in 

Pharmacy and Biotechnology 3, 285-287. 

 

Bussmann RW, Malca-García G, Glenn A, 

Sharon D, Chait G, Díaz D, Pourmand K, Jonat 

B, Somogy S, Guardado G, Aguirre C, Chan R, 

Meyer K, Kuhlman A, Townesmith A, Effio-

Carbajal J, Frías-Fernandez F, Benito M. 2010. 

Minimum inhibitory concentrations of medicinal plants 

used in Northern Peru as antibacterial remedies. Journal 

of Ethnopharmacology 132, 101- 108. 

 

Choudhury S, Datta S, Talukdar AD, 

Choudhury MD. 2011. Phytochemistry of the family 

Bignoniaceae-A review. Assam University Journal of 

Science & Technology: Biological and Environmental 

Sciences 7, 145-150. 

 

 

 

Dahanukar SA, Kulkarni RA, Rege NN. 2000. 

Pharmacology of medicinal plants and natural 

products. Indian Journal of Pharmacology 32, S81–

S118. 

 

Dey YN, Ota S, Srikanth N, Jamal M, Wanjari 

M. 2012. A Phytopharmacological review on an 

important medicinal plant Amorphophallus 

paeoniifolius. Ayu 33, 27-32. 

 

Girish HV, Satish S. 2008. Antibacterial activity of 

important medicinal plant on human pathogenic 

bacteria, a comprehensive analysis. World Applied 

Sciences Journal 5, 267-271. 

 

Govindappa M, Sadananda TS, Channabasava 

R, Jeevitha MK, Pooja KS, Raghavendra VB. 

2011. Antimicrobial, antioxidant activity and 

phytochemical screening of Tecomastans (L.) Juss. 

Ex Kunth. Journal of Phytology 3, 68-76. 

 

Guilhon GMSP, Zoghbi MGB, Araujoi IS, 

Uetanabaro APT. 2012. Volatile and non-volatile 

compounds and antimicrobial activity of 

Mansoadifficilis (Cham.) Bureau & K. Schum. 

(Bignoniaceae). Quim. Nova 35, 2249-2253. 

 

Jorgensen JH, Turnidge JD. 2007. Susceptibility 

test methods: Dilution and disk diffusion methods. 

In: Manual of Clinical Microbiology, Ed. Murray PR, 

Baron EJ, Jorgensen JH, Landry ML, Pfaller MA,. 9th 

Ed., ASM Press, Washington D.C., 1152-1172. 

 

Kloucek P, Svoboda B, Polesny Z, Langrova I, 

Smrcek S, Kokoska L. 2007. Antimicrobial activity 

of some medicinal barks used in Peruvian Amazon. 

Journal of Ethnopharmacology 111, 427- 429. 

 

Maregesi SM, Pieters L, Ngassapa OD, Apers 

S, Vingerhoets R, Cos P, Berghe V, Vlietinck 

AJ. 2008. Screening of some medicinal plants from 

Bunda district for antibacterial, antifungal and 

antiviral activities. Journal of Ethnopharmacology 

119, 58-66. 

 

 



J. Bio. & Env. Sci. 2016 

 

75 | Iltaf et al. 

Nasir YJ. 1979. Bignoniaceae, vol. no. 131. 

University of Karachi, Pakistan. 

 

Patel I, Sipai S, Rathod D, Shrimali G, Patel A, 

Rami E. 2013. Phytochemical studies on 

Mansoaalliacea (Lam.). International Journal of 

Advances in Pharmaceutical Research 4, 1823-1828. 

 

Paz EA, Cerdeiras MP, Fernandez J, Ferreira 

F, Moyna P, Soubes M, Vazquez A, Vero S, 

Zunino L. 1995. Screening of Uruguayan medicinal 

plants for antimicrobial activity. Journal of 

Ethnopharmacology 45, 67-70. 

 

Pesewu GA, Cutler RR, Humber DP. 2008. 

Antibacterial activity of plants used in traditional 

medicines of Ghana with particular reference to 

MRSA. Journal of Ethnopharmacology 116, 102- 111. 

 

Rahmatullah M, Samarrai W, Jahan R, 

Rahman S, Sharmin N, Miajee ZUMEU, 

Chowdhury MH, Bari S, Jamal F, Bashar 

ABMA. 2010. An ethnomedicinal, pharmacological 

and phytochemical review of some Bignoniaceae 

family plants and a description of Bignoniaceae plants 

in folk medicinal uses in Bangladesh. Advances in 

Natural and Applied Sciences 4, 236- 253. 

 

Ramesh T, Anusha V, Kumar AR. 2009. 

Antibacterial activity of methanolic extract of roots of 

Tecomastans. International Journal of Chemical 

Sciences 7, 6- 8. 

 

Rasadah MA, Houghton PJ. 1998. Antimicrobial 

activity of some species of Bignoniaceae. ASEAN 

Review of Biodiversity and Environmental 

Conservation Article III: 1-3. 

 

Ray PG, Majumdar SK. 1976. Antimicrobial 

activity of some Indian plants. Economic Botany 30, 

317-320. 

 

Shapiro K, Gong WC. 2002. Natural products used 

for diabetes. Journal of the American Pharmacists 

Association 42, 217-226. 

 

Steel RGD, Torrie JH, Discky DA. 1997. 

Principles and Procedures of Statistics: A Biometrical 

Approach, 3rd Ed., McGraw Hill Co., New York. 

 

Susano-Hernández R. 1981. Especies arbore as 

forestales susceptibles deaprove charsecomo for raje. 

Revista Ciencia Forestal 6, 31-39. 

 

Tadeg H, Mohammed E, Asres K, Gebre-

Mariam T. 2005. Antimicrobial activities of some 

selected traditional Ethiopian medicinal plants used 

in the treatment of skin disorders. Journal of 

Ethnopharmacology 100, 168-175. 

 

Torres CA, Zampini IC, Nunez MB, Isla MI, 

Castro MP, Gonzalez AM. 2013. In vitro 

antimicrobial activity of 20 selected climber species 

from the Bignoniaceae family. Natural Product 

Research 27, 2144-8. 

 

Towers GH, Lopez A, Hudson JB. 2001. 

Antiviral and antimicrobial activities of medicinal 

plants. Journal of Ethnopharmacology 77, 189- 196. 

 

Ugbabae GE, Ayodele AE, Ajoku GA, Kunle 

OF, Kolo I, Okogun JI. 2010. Preliminary 

phytochemical and antimicrobial analyses of the 

leaves of Nigerian Bignoniacea Juss. Global Research 

Journals 1, 001-005. 

 

 


