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ABSTRACT  6 
 7 
Vernonia amygdalina was assessed for phytochemicals. The results showed that the leaf 
extract of the plant possessed the biologically active substances; cardiac glycosides, 
alkaloids, saponins and tannins. The presence of these bioactive constituents has been 
linked to the antimicrobial activity of the plant. The disc diffusion method was used to 
determine the antimimicrobial activity against Staphylococcus aureus, Proteus vulgaris, 
Escherichia coli, Pseudomonas aeroginosae, Streptococcus species, Klebsialla pneumonia 
and Salmonella typhi. Aqueous extract of the leaves showed antimicrobial activity against all 
the tested bacteria with the exception of Proteus vulgaris in the order of sensitivity as 
Klebsialla pneumonia> Pseudomonas aeroginosae> Staphylococcus aureus> Salmonella 
typhi> Escherichia coli> Streptococcus species. The leaves of Vernonia amygdalina can be 
used as a source of oral drugs to fight infections caused by susceptible bacteria. 
 8 
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1. INTRODUCTION  13 
 14 
Medicinal plants are the backbone of traditional medicine [1]. Traditional medical practice 15 
has been known for centuries, in many parts of the world [2]. It has, however been, observed 16 
that these practices vary from one country to another [3]. The optimal effectiveness of a 17 
medicinal plant may not be due to one main active constituent, but may be due to the 18 
combined action of different compounds originally in the plant [4]. 19 
 20 
Since the discovery of resistance to antibiotics by bacteria, attention was focused on finding 21 
new substances or alternatives that will have broad spectrum activity against bacteria [5]. 22 
Interest in natural products with antimicrobial properties has revived as a result of current 23 
problems associated with the use of antibiotics [6]. There is an increased advocacy for the 24 
integration of traditional medicine in health care programme in Nigeria [7].  25 
 26 
Many investigators have demonstrated the antimicrobial activity of the constituents of some 27 
plants [8 -12]. A number of chemical compounds of plant origin have been shown to possess 28 
antimicrobial activities [13]. 29 
 30 
Vernonia amygdalina belongs to the family Compositae; the family is the largest family of the 31 
flowering plants comprising 950 genera and about 23,000 species. The family is of 32 
cosmopolitan distributions covering almost all habitats [14, 15]. Economically Compositae 33 
family is of considerable importance. They are used for food, as insectides, in medicinal 34 
preparation and as ornamentals [15].  35 
 36 
In Nigeria, Vernonia amygdalina leaves are popularly employed daily in food and in the 37 
general traditional medicine whole or in combination with other herbs for the treatment of 38 
various diseases [5]. In the present study, Vernonia amygdalina leaves extract were 39 
screened for phytochemicals constituents and antibacterial activity.  40 



 

2. MATERIAL AND METHODS  41 
 42 
2.1 Sampling  43 
 44 
Fresh samples of the leaves of Vernonia amygdalina were collected in August 2014 from 45 
Katsina town, Katsina state north western Nigeria. Identification was carried out in the 46 
Biological science Department, Faculty of Natural and Applied science, Umaru Musa 47 
Yar’adua University Katsina. The samples were air dried in the laboratory before powdering. 48 
 49 
2.2 Test Microorganism 50 
 51 
Clinical isolates of Staphylococcus aureus, Escherichia coli, Pseudomonas aeroginosae, 52 
Streptococcus species, Proteus vulgaris, Klebsialla pneumonia and Salmonella typhi used in 53 
the study were obtained from the Microbiology Department, Federal Medical Centre Katsina. 54 
 55 
2.3 Preparation of Plant extract 56 
 57 
The aqueous extract of the leaves of Vernonia amygdalina was obtained using the hot water 58 
extraction technique in order to stimulate the local procedure as described by Akinloye and 59 
Olorede [16]. 400 g of the sample was soaked in 2 litres of distilled water and boiled for 5 60 
minutes. This was shaken for 10 minutes and allowed to cool and filtered. The filtrate was 61 
evaporated to a residue in a drying cabinet. 62 
 63 
2.4 Phytochemical Analysis of Extract 64 
 65 
The methods described by Harbone [17] with slight modifications were used to test for the 66 
presence of the active ingredients in the test sample. 67 
 68 
2.4.1 Test for Tannins 69 
 70 
5 g of extract was weighed into a beaker and 10 ml of distilled water added. The mixture was 71 
boiled for 5 minutes. 2 drops of 5 % FeCl3 were then added. Production of greenish 72 
precipitate indicated the presence of Tannins. 73 
 74 
2.4.2 Test for Alkaloids 75 
 76 
0.5 g of the extract was stirred with 5 ml of 10 % HCl on a steam bath. The solution obtained 77 
was filtered and 1ml of the filtrate was treated with 2 drops of Meyer’s reagent. The two 78 
solutions were mixed and made up to 100 ml with distilled water. Turbidity of the extract 79 
filtrate on addition of Meyer’s reagent was regarded as evidence for the presence of 80 
alkaloids in the extract [17].  81 
 82 
2.4.3 Test for Saponins 83 
 84 
0.5 g of the extract was introduced into a tube containing 5 ml of distilled water; the mixture 85 
was vigorously shaken for 2 minutes. Formation of froth which persists on warming indicated 86 
the presence of Saponins.  87 
 88 
  2.4.4 Test for Phlobatinnins 89 
 90 
Extract of the sample was boiled with 1 % aqueous HCl. Deposition of a red precipitate 91 
indicated the presence of Phlobatinnins [18]. 92 



 

  2.4.5 Test for Anthraquinones 93 
 94 
5 g of the extract was shaken with 10 ml benzene and filtered, and then 5 ml of 10 % 95 
ammonia solution added to the filtrate. The mixture was shaken and the presence of a pink 96 
colour in the ammoniacal (lower) phase indicated the presence of free anthraquinones. 97 
 98 
2.4.6 Test for Cardiac Glycosides 99 
 100 
5 g of the extract was dissolved in pyridine and 2 drops of 2 % sodium nitroprusside together 101 
with 2 drops of 20 % NaOH were added. A deep red colour which faded to a brownish yellow 102 
indicated the presence of cardiac glycosides.  103 
 104 
2.5 Antimicrobial Assay 105 
 106 
Antibacterial activity of the extract was determined by the disc diffusion method as described 107 
by Lennete [19]. The microorganisms were cultured overnight at 350 C in nutrient agar. 108 
Suspension of the bacteria with an optical density of McFarlend 0.5 was made in isotonic 109 
sodium chloride solution. 110 
 111 
Petri dishes with 60ml of sterile Miselle Hinton agar were seeded with appropriate bacterial 112 
suspension. Sterile, 6mm diameter filter paper discs were impregnated with the extraction of 113 
different concentrations, gently tapped to remove excess liquid and positioned on seeded 114 
plates at 450 opposite each other into each petri dish, respectively. After incubation for 24 hr 115 
at 350 C, the plates were observed for zones of inhibition and the diameter of these zones 116 
measured in millimeters. 117 
 118 
 119 
3. RESULTS  120 
 121 
The results of the phytochemical screening of Vernonia amygdalina leaf extract are shown in 122 
table 1 and 2, respectively. The phytochemical constituents of the extract included cardiac 123 
glycosides, alkaloids, tannins and saponins. Anthraquinones and phlobatinnins were not 124 
detectable at the tested assay condition. 125 
 126 
Determination of the inhibition zones by means of the disc diffusion method shows that the 127 
leaf extract exhibited an antibacterial effect against all the seven tested bacteria except 128 
Proteus vulgaris. Klebsialla pneumonia was sensitive at 80, 120, 140, 160 and 180 mgml-1 of 129 
extract with 0.2, 0.3, 0.6, 0.8 and 1.0 mm zones of inhibition. While Pseudomonas 130 
aeroginosae was sensitive at 120, 140, 160 and 180 mgml-1 of extract with 0.2, 0.2, 0.2 and 131 
0.4 mm zones of inhibition. Also, Staphylococcus aureus was sensitive at 140, 160 and 180 132 
mgml-1 of extract with 0.2, 0.2 and 0.4 mm zones of inhibition. Meanwhile Salmonella typhi 133 
was sensitive at 140, 160 and 180 mgml-1 of extract with 0.2, 0.2 and 0.4 mm zones of 134 
inhibition. While Streptococcus species was only sensitive at 160 and 180 mgml-1 of extract 135 
with 0.2 and 0.2 mm zones of inhibition. 136 
 137 
 138 
 139 
 140 
 141 
 142 
 143 
 144 
 145 



 

 146 
Table 1. Phytochemical screening of Vernonia amygdalina leaves extract 147 
Phytochemical group Result 
Alkaloids Present 
Anthraquinones Absent 
Cardiac glycosides Present 
Phlobatinnins Absent 
Saponins Present 
Tannins Present 
 148 
 149 
 150 
Table 2. Antibacterial activity of Vernonia amygdalina leaves extract 151 
         Zone  of inhibition (mm)  

Test bacteria conc. of 
extract (mgml-1) 

80 120 140 160 180 

Test bacteria      
Staphylococcus aureus - - 0.2 0.2 0.4 
Proteus vulgaris - - - - - 
Escherichia coli - - - 0.4 0.6 
Pseudomonas 
aeroginosae 

- 0.2 0.2 0.2 0.4 

Streptococcus species - - - 0.2 0.2 
Klebsialla pneumonia 0.2 0.3 0.6 0.8 1.0 
Salmonella typhi - - 0.2 0.2 0.4 
      
 152 
 153 
 154 
4. DISCUSSION 155 
 156 
Phytochemical screening portrays that most of the natural products tested for were present 157 
in the leaf extract. In the present study, the aqueous leaf extract of Vernonia amygdalina 158 
tested positive for the presence of glycosides, alkaloids, saponins and tannins. 159 
 160 
Glycosides serve as defence mechanisms against predation by many microorganisms, 161 
insects and herbivores [20]. Saponin has detergent properties and serves as a lytic agent 162 
and exhibit anti-inflammatory properties [8]. Alkaloid is a plant-derived compound that is 163 
toxic or physiologically active, contains nitrogen in a heterocyclic ring with complex structure 164 
and is of limited distribution in the plant kingdom. Alkaloids are formed as metabolic by-165 
products and have been reported to be responsible for antibacterial activity [21]. The above 166 
illustrations may therefore explain the demonstration of antimicrobial activity of the aqueous 167 
leaf extract of Vernonia amygdalina.  168 
 169 
The leaf extract exhibited increasing degree of antibacterial activities against the tested 170 
microorganisms in the following order of sensitivity; Klebsialla pneumonia > Pseudomonas 171 
aeroginosae > Staphylococcus aureus, Salmonella typhi > Escherichia coli > Streptococcus 172 
species. The inhibitory effect of the extract on the growth of these microorganisms could be 173 
attributed to the presence of some of the phytochemicals that were found present in the 174 
plant extract. The mechanism of action of these phytochemicals may be via lysing the cell, 175 
increasing permeability of the cell wall and membrane, inhibition of protein and DNA 176 
synthesis and or by inhibiting the transport of nutrient across cell wall or membrane [22]. 177 



 

 178 
To date, penicillins (ampicillin, amoxicillin, penicillin and cloxacillin) continue to be the most 179 
widely used antibiotics in developing countries. In Nigeria alone, resistance pattern studied 180 
against the penicillins showed that there was a resistance pattern to amoxicillin of about 64 181 
% and an overall resistance to penicillin and ampicillin of 90-98 % [23]. Similarly, such 182 
resistance exists in Ethiopia of up to 87 % of penicillins [24]. The demonstration of 183 
antimicrobial activity against bacteria by this plant may provide the basis for future use of this 184 
plant in antibacterial formulations. 185 
 186 
However, the statistical analysis (F-Test, P<0.05) showed that there is significant difference 187 
between the mean concentration of leaf extract and the zone of inhibition (Table 3). 188 
 189 
 190 
Table 3. F- Test Two-sample for variances of Test microorganisms 191 
Test Bacteria Mean  Variance  Obs.  df  F calculated

 M1 M2 V1 V2 O1 O2 df1 df2  
Staphylococcus aureus 136 0.16 1480 0.028 5 5 4 4 452857.14
Escheria coli 136 0.16 1480 0.068 5 5 4 4 21764. 71
Pseudomonas aeroginosae 136 0.20 1480 0.02 5 5 4 4 74000
Streptococcus species 136 0.081 1480 0.012 5 5 4 4 123333.3
Klebsialla pneumonia 136 0.58 1480 0.112 5 5 4 4 13214.29
Salmonella typhi 136 0.16 1480 0.028 5 5 4 4 52857.14
M1= Mean1; M2= Mean2; V1= Variance1; V2=Variance2; O1= observation1; O2= 192 
Observation2; df=degrees of freedom 193 
 194 
 195 
This observation confirmed that as the concentration of the leaf extract increases, the 196 
antimicrobial activity of the phytochemicals contained in the extract against bacteria 197 
increases as well. 198 
 199 
Furthermore, the correlation analysis between the leaf extract concentration and bacterial 200 
zone of inhibition has revealed that there is a strong positive correlation between the two 201 
variables in all the test microorganisms (Table 4). 202 
 203 
 204 
Table 4. Correlation between concentrations of extract (mg/ml) with zone of inhibition 205 
(mm) for Test microorganisms 206 
Test Bacteria Correlation 
Staphylococcus aureus 0.900986 
Escheria coli 0.777516 
Pseudomonas aeroginosae 0.919018 
Streptococcus species 0.806784 
Klebsialla pneumonia 0.963123 
Salmonella typhi 0.900986 
 207 
 208 
This is a clear indication that the leaves of Vernonia amygdalina can be an effective oral 209 
drug for curing infections caused by susceptible bacteria. 210 
 211 



 

 212 
5. CONCLUSION 213 
 214 
Aqueous leaf extract of Vernonia amygdalina produced antimicrobial activity against 215 
Staphylococcus aureus, Escherichia coli, Pseudomonas aeroginosae, Streptococcus 216 
species, Klebsialla pneumonia and Salmonella typhi. The extract contains the 217 
phytochemicals such as cardiac glycoside, alkaloids, saponins and tannins. This study 218 
observes that Vernonia amygdalina has useful antimicrobial properties. 219 
 220 
 221 
REFERENCES 222 
 223 

1. Fransworth NR. Ethanopharmacology and drug discovery. In: C: ba foundation 224 
symposium.Wiley, Chichester. 1994: 42-59. 225 

2. Parekh J, Chands S. Invitro antimicrobial activity of Trapanatans Linn fruit rind 226 
extracted in different solvents. African Journal of Biotechnology. 2007; 6: 766-770. 227 

3. Igwo-Ezikpe MN, Imaga NOA, Ogbunogafor HA, Osuntoki AA, Adeleye S, Ipadeola 228 
AO. Antimicrobial effects of Zingiber officinale rhizomes extract on selected 229 
pathogens clinical isolates. The Bioscientist. 2013; 6:73-79. 230 

4. Bai D. Traditional Chinese material. A respect and prospect. Planta Medica. 1990; 231 
56: 502. 232 

5. Dangogo SM, Faruq UZ, Manga SB. Antibacterial assessment and phytochemical 233 
screening of Vernonia amygdalina leaves. Nigerian Journal of Basic and Applied 234 
Sciences.2002; 11:1-8. 235 

6. Abu-shanab B, Adwan G, Abu-safiya D. Antibacterial activity of some plant extracts 236 
used in Palestine in popular medicine. Turkish Journal of Biology. 2004; 28:99-102. 237 

7. Aderomiti B, Samuel A. Phytochemical screening and antimicrobial assessment of 238 
Abutilon-mauritianum, Bacopa monnifera and Datura stramomium. Biokemistri. 239 
2006; 18(1): 39-44. 240 

8. Lewis WH, Elvin-Lewis MP. Medicinal plants as source of new theurapeutics. Ann. 241 
Mo. Bot. Gard. 1995; 82: 16-24. 242 

9. Lowan MM. Plants products as Antimicrobial agents. Clinic. Microbiol.1999; 12:564-243 
582. 244 

10. Onyeagba RA, Ugbogu OC, Okeke CU, Iroaks O. Studies on the antimicrobial 245 
effects of Garlic (Allium sativum linn), Ginger (Zingiger officinal Roscoe) and Lime( 246 
citrus auranti folia linn). African Journal of Biotechnology. 2004; 3:552-554. 247 

11. Ogundare AO, Adetoyi FC, Akinyosoye FA. Antimicrobial activities of Vernonia 248 
tenoriana. African Journal of Biotechnology.2006; 5:1663-1668. 249 

12. Oloyede AM, Adeuramigba-Modupe AO, Efem IK. Evaluation of the antimicrobial 250 
and phytochemical properties of a Herbal preparation. Nat. Sci. 2012; 10: 43-48. 251 

13. Ija UJJ, Oyebanji FO. Effects of tannins and polyphenols of some medicinal plants 252 
on bacterial agents of urinary infections. Global Journal of Pure Applied Sci.2003; 253 
9:193-198. 254 

14. Gull L. Taxonomy of flowering plants. Africana FEP Publisher’s Limited Uyo, Nigeria. 255 
1988: 63. 256 

15. Otomoye S. Taxonomy of West African flowering plants. Longman, New York.1984: 257 
139. 258 

16. Akinloye OA, Olorede BR. Effects of Amaranthus spinosis leaf extract on 259 
haematology and serum chemistry of rats. Nig. J. Natl. prdt. Med. 2000; 4: 76-81. 260 

17. Harbone JB. Phytochemical methods (3rd Edu.). Chapman and Hall, London. 1978: 261 
60-203. 262 

18. Trease GE, Evans WC. Textbook of pharmacology. Trindal, London. 1986: 546-554. 263 



 

19. Lennete EH. Manual of clinical microbiology (4th Edu).American association of 264 
microbiology, Washington DC. 1985: 42-49. 265 

20. DC M, Krishna A, Barnajee AB. Antimicrobial screening of some Indian spices. 266 
Phytother. Res. 1999; 13:616-618. 267 

21. Balba LS, Hilal SH, Zaki AY. A medicinal plant constituent (2nd Edu.). Central 268 
Agency for University and School Books, Cairo.1976: 247-371. 269 

22. Stewart FS, Beswick TS. Bacteriology, Virology and Immunology (10th Edu.). The 270 
English Language Book Society and Ballievie Tindall, London.1979: 201 271 

23. Oberseiki-Ebore EE, Oyaide SM, Okpere. Incidence of penicillinase producing 272 
Neisseria gonorrhoere (PPNG) strains and susceptibility of gonococcal isolates to 273 
antibiotics in Benin city, Nigeria. Journal of Genitourining medicine.1985; 61:367-274 
387. 275 

24. Gedebou M, Tassew A. Penicillin and Tetracycline susceptibility of gonococci from 276 
Addis Ababa and Incidence of Penicillinase producing strains. Journal of Tropical 277 
Medicine and Hygiene. 1987; 90: 301-305. 278 

 279 
 280 


