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ABSTRACT 
 

Phytochemical analysis of the aqueous leaf extract of Ziziphus mauritiana Lam revealed the presence of saponins, 

cardiac glycosides, terpenoids, lignins, sterols and tannins. The carbohydrates were mainly reducing sugars and 

ketoses. The antimicrobial effects of the aqueous leave extract of Ziziphus mauritiana Lam on Escherichia coli, 

Salmonella typhi, Pseudomonas aeroginosa, Shigella dysentriae, Staphylococcus aureus, Streptococcus pyogene, 

Bacillus subtilis, Corynebacteria species, Candida albican and Aspergillus niger was studied. Escherichia coli was 
the most susceptible (13±1.4 mm) followed by Pseudomonas aeruginosa (12±1.73 mm) and Shigella dysentriae 

(10±1.73 mm). Salmonella typhi, Staphylococcus aureus, Streptococcus pyogene, Bacillus subtilis and 

Corynebacteria species were not inhibited by the extract. Extract did not inhibit the growth of fungal isolates, 

Candida albican and Aspergillus niger. The aqueous leaf extract of Ziziphus mauritiana could be used in treating 

diseases caused by Escherichia coli, Pseudomonas aeruginosa and Shigella dysentriae.  
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INTRODUCTION 

 

The use of medicinal plants as sources for relief from 

illness can be traced back over five millennia to written 

documents of the early civilization in China, India and 

near east, but it is doubtless an art as old as mankind 
(Thompson, 1978). The potential of higher plants as a 

source for new drugs is still largely unexplored. Among 

the estimated 250,000 – 500,000 plants species, only a 

small percentage has been investigated. The 

phytochemicals and the fraction submitted to biological or 

pharmacological screening is even smaller. Thus, any 

phytochemical screening or investigation of a plant will 

reveal only a very narrow spectrum of its constituents 

(Stockwell, 1988). 

Medicinal plants represent a rich source of 

antimicrobial agents. Plants are used medicinally in 
different countries and are used as a source of many 

potential powerful drugs (Srivastava et al., 1996). On 

global basis, at least 130 drugs, all single chemical entities 

extracted from higher plants, or modified synthetically, are 

currently in use, though some of them are now being made 

synthetically for economic reasons (Newman et al., 2000). 

A wide range of medicinal plant parts are used for 

extract as raw drugs and they possess varied medicinal 

properties. The different parts used include root, stem, 

flower, fruit, twigs, exudates and modified plant organs. 

While some of these raw drugs are collected in smaller 

quantities by the local communities and folk healers for 
local used, many other raw drugs are collected in larger 

quantities and traded in the market as the raw materials 

for many herbal industries, (Uniyal et al., 2006). The 

curative properties of medicinal plants are due to the 

presence of various chemical substances of different 

composition which occur as secondary metabolites, 

(Karthikeyan et al.,2009) which are divided into different 

categories based on their mechanism of function like 

chemotherapeutic, bacteriostatic, bactericidal, and 

antimicrobial agents. There is continuous and urgent need 

to discover new anti-microbial compounds and diverse 
chemical structure and novel mechanism of activities for 

new and re-emerging diseases (Parekh and Charda, 2002). 

Therefore, researchers are increasingly looking for new 

leads to develop better drugs against pathogenic 

infections. The world health organization also has 

recognized the importance of traditional medicine and has 
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been active in creating strategies, guidelines and standards 

for botanical medicines (WHO, 2002). 

Medicinal plant products could prove useful in 

minimizing the adverse effects of various 

chemotherapeutics agents as well as in prolonging 

longevity and attaining positive general health (Kaushik 

and Dhiman, 2002). Medicinal plants are widely used in 

management of diseases all over the world (Aliyu et al., 

2007). Historically the use of medicinal plants is as old as 

mankind and medicine. Herbs have been used as source of 

food and medicinal purposes for centuries and this 

knowledge have been passed on from generation to 

generation (Adedapo, 2005). Even today, a significant 

proportion of the populace, particularly in the developing 

world depends on herbal medicines. This is particularly 

evident in the rural areas where infectious diseases are 

endemic and modern health care facilities are few and far 

between and where the people nurse their ailments back to 

health using local herbs (Banso, 2009)  

In Nigeria like in other parts of the African continent 

practitioners of traditional system of medicine are still 

being consulted as a first choice before visiting western 

type health center. This is partly due to the fact that 

traditional medicines blend perfectly into the sociocultural 

life of the people, safer, and easily available at minimal 

cost (El-Mahmood,2010). To overcome this problem 

governments have actively encouraged the integration of 

modern and traditional systems of medicinal and the 

scientific community is not left behind.  

Ziziphus mauritiana also known as Indian Jujube, 

Chine apple, Jujube, is a tropical fruit tree available in all 

parts of Africa, Asia and Europe, it can be found almost in 

all parts of the continents belonging to the family 

Rhamnaceae. Ziziphus mauritiana is evergreen and spiny 

shrub and a small tree up to 15m height. The plant is very 

much useful as its fruits is very famous as ber and used in 

many diseases. The leaves of this plant are alternate, 

ovate, and oblong with round apex. The young leaves of 

Ziziphus are eaten in Indonesia and also the leaves are 

claimed to be useful in liver disorder and in fever. 

Traditionally the plant parts are used as sedative, tonic, 

anticancer and also used in fever. Ziziphus mauritiana is 

used in stomach trouble, emitics, laxatives, diarrhoea and 

also in various parasitic infections (Dahiru, 2008). The 

fruits used anodyne and tonic, kernels sedative, used as 

soporific and to stop vomiting, also employed as an 

antidote to aconite – poisoning and in abdominal pains. 

Leaves with Catechu (Aveca catechu) used as an 

astringent and considered diaphoretic.  

Microbial resistance to antibiotics is a major 

therapeutic problem and the rate at which new antibiotics 

are being produced is slowing (Russel, 2002). Thus, the 

search for antimicrobial agents is of the most importance 

(Gootz, 1990). The active compounds present in Ziziphus 

mauritiana plays an important role in the antimicrobial 

activity. Presence of tannins suggest the ability of this 

plant to play a major role as antidiarrhoea and 

antihaemorrhagic agent (Asquith and Butler, 1986). 

Tannins are present in Ziziphus mauritiana and have 

various physiological effect like antimicrobial and 

antiparasitic, the growth of many fungi, bacteria, yeast 

and viruses was inhibited by tannins (Chung et al., 1989), 

it has also been shown that saponins are active anti-fungal 

agents (Sodipo et al., 1991). 

 

MATERIALS AND METHODS 

 

Collection of plant materials 
Leaves of Ziziphus mauritiana Lam were collected 

from old GRA in Maiduguri, Borno State, Nigeria. They 

were washed and shade dried at Biochemistry research 

laboratory, University of Maiduguri at room temperature 

for 7 days. The taxonomic identification was done by a 

botanist in the Department of Biological Science, 

University of Maiduguri.The dried leaf material was then 

ground into coarse powder then made into powder using 

blender and packed in polythene bag for further use.     

 

Preparation of sample  

Aqueous extraction method  
One hundred grams (100 g) of dried powdered 

Ziziphus mauritiana leaf was soaked in 1 litre of distilled 

water for 3 days, the soaked leaf was refrigerated and 

stirred occasionally, and the refrigeration was to prevent 

solution from fermenting. The soaked leaf was filtered 

using muslin cloth, the residue was discarded and the 

filtrate was evaporated by hot plate at temperature of 40-

45°C to prevent disruption of some of the biological 

components that have medicinal properties (Sofowora, 

2008). The phytochemical screening was carried out using 

standard procedures (Sodipo et al., 1991 and Sofowora, 
2008). 

 

Microbes for antimicrobial studies 

Clinical Specimen of four Gram Negative Organisms 

(Escherichia coli, Salmonella typhi, Pseudomonas 

aerugenosa and Shigella dysenteriae) Gram Positive 

Organisms (Streptococcus pyogene, Stapylococcus areus, 

Bacillus subtilis and Corynebacteria species and Fungi 

(Candida albican and Aspergillus niger) were obtained 

from Department of Veterinary Medicine research 

laboratory and University of Maiduguri Teaching hospital. 

The organisms were sub-cultured on nutrient broth prior 
to use.  

 

Preparation of nutrient broth 

One and half gram (1.5 g) of Nutrient broth powder 

was dissolved in a 100 cm³ of distilled water, mixed well 

to dissolve and sterilized by autoclaving at 121°C for 

15mins before use (Monica, 2000). 

 

Preparation of nutrient agar 

Fourteen grams (14 g) of Nutrient agar powder was 

dissolved in 500 mls of distilled water and sterilized by 
autoclaving at 121°C for 15 minutes, before use 

(Monica,2000). 

 

Impregnation of blotting paper with extract 

Various concentration of the extract 1000 mg, 800 

mg, 600 mg, 500 mg, 400 mg, 200 mg, and 100 mg was 

converted to gram and weighed using digital balance. The 

weighed extract was diluted with 1ml of distilled water, 

the blotting paper and the extract were mixed to absorb 

the extract before applied to the test on petri dish (Monica, 

2000).   
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Pour plate method 

The antimicrobial studies of the extract were done 

using pour plate method. Nine (9ml) of sterilized distilled 

water was poured into test tube and 1ml of broth culture 

for each organism were used for different colony. The 

innoculum was then poured into the plates and the 

impregnated blotting paper was then put on the nutrient 

agar at varying concentration (Ochei and Kolhatkar, 2000).    

 

Disc diffusion sensitivity test 

Disc diffusion technique was used for the sensitivity 
tests. A disc of blotting paper were used to impregnate 

with an appropriate concentration of the extract 1000 mg, 

800 mg, 600 mg, 400 mg, 200 mg and 100 mg was placed 

on a plate of sensitivity testing agar uniformly and the 

growth of the test organism inhibited at distance from the 

disc of blotting paper were measured and recorded in 

diameter as zone of inhibition (Kirby-Bauer, 1996).    

 

Minimum inhibitory concentration  

The method of (Monica,2000) was used to determine 

the MIC of the extracts. For each extract six sterile test-
tube were arranged in a test tube rack and 0.5 ml of sterile 

nutrient broth was pipetted into each tube. Half a 

millimeter of the crude extract containing 200 mg/ml was 

pipetted into tube obtained a concentration of 100 mg/ml, 

thereafter there were serial dilution of the extract to obtain 

concentration of 50, 25, 12.5 mg/ml respectively. The test 

organism (0.5 ml) were pipetted into each of the test tube 

and incubated at 37°C for 24 hr.The MIC was recorded as 

the least concentration of the plant extract, which inhibit 

the growth of the organism.    

 

Minimum bactericidal concentration  
The minimum bactericidal concentration was 

determined from broth dilution test resulting from the 

MIC tubes as described by (Usman, 2005) by inoculating 

the content of each test tube on a nutrient agar plate. The 

plates were then inoculated at 37°C for 24 hr. The lowest 

concentration of the extract that showed no growth will be 

noted and recorded as minimum bactericidal concentration.            

 

Antifungal activity test 

The antifungal activity was tested by disc diffusion 

method. The potato dextrose agar plates were inoculated 
with each of the fungal culture (10 days old) by point 

inoculation. The filter paper disc (5 mm in diameter) 

impregnated with the concentration of 1000 mg, 800 mg, 

600 mg, 400 mg, 200 mg and 100 mg of the extract were 

placed on the test organism seeded plates. The activity 

was determined after 72 hr of incubation at 28°C. The 

diameter of the zones of inhibition  were in mm (Taylor et 

al., 1996). 

 

RESULTS AND DISCUSSION 

 

The findings of this research work have shown 
clearly that the aqueous leaf extract of Ziziphus 

mauritiana is probably inactive against fungi (Candidia 

albican and Aspergillus niger) and may not be useful in 

treating diseases of fungal origin. The extract was active 

against some of the clinical isolates (E. coli, Shigella 

dysentriae, Pseudomonas aeruginosa) and resistant to 

(Salmonella typhi, Staphylococcus aureus, Streptococcus 

pyogene, Bacillus subtilis and Corynebacteria species). 

The Z. mauritiana leaf extract showed stronger activity 

against E. coli at 1000 mg (13 ±1.4 mm), followed by 

Pseudomonas aeruginosa at 1000 mg (12 ±1.7 mm) and 

Shigella dysentriae at 1000 mg (10±1.73 mm).The 

aqueous leaf extract of Z. mauritiana has  highest 

susceptibility at 13±1.4 mm in diameter on E. coli, 

Pseudomonas aeruginosa at 12±1.73 mm and Shigella 

dysentriae at 10±1.73 mm. It was observed that from 

Table 1 the activities decreased along with the 
concentration which indicates that the extract inhibited the 

growth of the isolates at a very high concentration (1000 

mg) and it is dose dependent. The minimum concentration 

of activity is at 400 mg seen in Escherichia coli, 600 mg 

in Pseudomonas aerugnosa and Shigella dysentriae at 800 

mg. 

 
Table 1: Phytochemical Constituents of the Aqueous Leave 
Extract of Ziziphus mauritiana  

Phytochemical Components Present or Absent 

Carbohydrates (Molisch’s Test)           + 
Monosaccharides (Barfoed’s Test)           - 

Reducing Sugars (Fehling’s Test)           + 
Ketoses (Salivanoff’s Test)           + 
Pentoses           + 
Soluble starch           - 
Tannins (Ferric chloride Test)           + 
Phobatannins           - 
Anthraquinones (Borntrager’s Test)           - 
Combined Anthraquinones           - 

Cardiac Glycosides (Salkowski’s Test)           + 
Liebermann Buchard Test           + 
Terpenoids           + 
Saponins (Frothing Test)           + 
Alkaloids            - 
Flavanoids (Sodium hydroxide test)           - 

KEY: +  ------ Positive -------- Detected; -  ------ Negative ------- 

Not Detected 

 

The standard antibiotic and fungicide used as control 
showed higher activity on the organism than the extract 

(Table 2 and Table 3), this is not surprising because 

standard antibiotic and fungicide are well refined 

pharmaceutical products.If the extract used in the present 

work is refined more, better activity could be observed. 

The minimum inhibitory concentration (MIC) of the 

extract at 200 mg, 100 mg, 50 mg, 25 mg, and 2.5 mg 

against the isolate showed no activity (Table 4) because 

the inhibition zone of the extract showed activity at 400 

mg in E. coli, 600 mg in Pseudomonas aerugenosa and 

800 mg in Shigella dysentriae.  
The leaf extract was found to be inactive against the 

fungi (test organism) even at very high concentration 

which means they may not be useful in treatment of 

fungal infections such as dermatophycoses. The cell wall 

components of bacteria are quite different from those of 

fungi. While the cell wall of bacteria are either made up of 

acetyl muramic acid (AMA) or acetyl glucose amine 

(AGA), fungal cell wall is made up of fungal cellulose 

(El-Mahmood 2010). This may explain the reason for the 

differences in their susceptibility to the leaf extract in this 

study. The extract might have inhibited bacteria protein 

synthesis, their site of action in the bacterial ribosomes 
where the extract molecules bind principally to the 30S 
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Table 2: Antibacterial Activity of Aqueous Leaf Extract of Ziziphus mauritiana at Concentrations of 1000 mg, 800 mg, 600 mg, 400 

mg 200 mg and 100 mg and antibiotic (Streptomycin, 30 mg). 

Bacterial Spp. Zones of Inhibition (mm) and Concentration mg/ml 

 1000 800 600 400 200 100 Streptomycin 
Escherichia coli 13±1.40 11±1.70 9±1.70 7±1.7 R R 18±0.10 
Salmonella typhi R R R R R R 12±0.10 
Shigella dysentriae 10±1.73 8±1.73 R R R R 11±0.33 
Pseudomonas aerugenosa 12±1.73 10±1.73 8±1.73 R R R 18±0.10 

Staphylococcus aureus R R R R R R 16±0.10 
Streptococcus pyogene R R R R R R 9±0.10 
Bacillus subtilis R R R R R R 16±0.33 
Corynebacteria sp R R R R R R 10±0.10 

Values are means ± S.D of replicate readings R= Resistant. Diameter of zones of inhibition ≥10 mm are considered active (Usman, 
2005). 

 
Table 3: Antifungal Activity of Aqueous Leaf Extract of Ziziphus mauritiana at Concentration of 1000 mg, 800 mg, 600 mg, 400 mg, 

200 mg, and 100 mg and fungicidal drug (5 mg) against Fungal Species. 

Fungal Species  Zones of Inhibition (mm) and Concentration mg/ml 

 1000 800 600 400 200 100 Nystatin (5mg) 

Candida albican R R R R R R 22±0.33 
Aspergillus niger R R R R R R 19±0.33 

R = Resistant. 

 
Table 4: Minimum Inhibitory Concentration (MIC) of Aqueous 
Leaf Extract of Ziziphus mauritiana against Test Organisms. 

Bacterial Species  Concentrations in mg/ml 

 200      100 50     25      2.5 
Escherichia coli   _         _            _        _        _ 
Shigella dysenteriae   _         _            _        _        _ 
Pseudomonas aeruginosa   _         _            _        _        _ 

 – = No Turbidity or growth seen on test organisms. 

 
subunit of the bacterial ribosomes, they appear to prevent 

access of aminoacyl tRNA to the acceptor site (A-Site) of 
the mRNA-ribosomes complex, this prevents addition of 

amino acid on the growing peptide chain. (Taylor et al., 
1996) stated that Ziziphus mauritiana has anti salmonella 

activity on Salmonella gallinarum and Salmonella 

pullorum. The results showed that all the test organisms 
were susceptible to crude extract to the of Ziziphus 

mauritiana. The extract of Z.mauritiana leaf at 100 mg/ml 
produced zone of inhibition of 16.0 mm for S.gallinarum 

and 19.0 mm for S.pollorum, at 50 mg/ml of Ziziphus 
mauritiana leaf extract, the Zones of inhibition for S. 

gallinarum and S. pollurum were found to be 13 mm and 
16 mm respectively. The extract showed no effect on 

Candida albican and Aspergillus niger. The results of the 
antimicrobial activity of the aqueous extract of Z. 

mauritiana indicated that the plant exhibited antimicrobial 
activity against S.aureus and E.coli at different 

concentrations of 50,100,200 mg with zones of inhibition 
of 5,7 12 (mm) and 6,8,12 (mm) respectively (Asquith 

and Butler, 1986).       
Some of the phytochemical components found in the 

leaf extract of Ziziphus mauritiana include tannins, 
saponins, resins, polyphenols, and cardiac glycosides. 

Tannins have general antimicrobial activity and have been 
reported to prevent the development of microorganisms 

by precipitating microbial protein and making nutritional 
protein unavailable for them (Sodipo et al., 1991). The 

compounds have variously been reported to have 
antimicrobial activity and could be the reason for the 

activities recorded against some of the isolates in the test. 
Plant chemicals are thought to have the potentiality of 

being useful as drugs if properly harnessed (Ogbumugator 
et al., 2008).  

Conclusions 

In conclusion, the aqueous leaf extract of Ziziphus 

mauritiana has antimicrobial activity on some of the 

microorganism studied, it inhibited the growth of E. coli, 

Pseudomonas aeruginosa and Shigella dysentriae. This 

shows that the extract can be useful in the treatment of 

diseases caused by these microorganisms, while the 

aqueous leaf extract has no effect on Staphylococcus 

aureus, Streptococcus pyogene, Bacillus subtilis, 

Salmonella typhi, Corynebacteria species, Candida 

albican and Aspergillus niger. The minimum inhibitory 

concentration of the extract showed no turbidity on 

Escherichia coli, Shigella dysentriae and Pseudomonas 

aerugenosa. Ziziphus mauritiana aqueous leaf extract 

showed antimicrobial activity and could be a good source 

for production of antibiotics.  
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