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The roots, stem-bark and leaves of Grewia mollis which is used as herbal remedies for the cure of 
diarrhea and dysentery by natives in northern part of Nigeria were studied. The ethanol and water 
extracts of roots, stem-bark and leaves of the plant were subjected to phytochemical screening and 
antimicrobial activity against Salmonella typhii, Escherichia coli, Streptococcus sp. and 
Staphylococcus aureus. From the tests carried out, the result reveals the presence of saponins, 
flavonoids, glycosides, tannins, volatile oils, alkaloids and phenols in the leaves extract of the plant. 
The antimicrobial activity revealed that ethanol extracts of the plant parts were active against E. coli, S. 
aureus and Streptococcus sp. This supports the claims of efficacy reported in fork use of the plant in 
the treatment of disease caused by some pathogens and if further purified can be used as source of 
novel antibiotics.  
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INTRODUCTION 
 
Nigeria is a varietal emporium of medicinal plants and is 
one of the richest countries in the world with regards to 
genetic resources of medicinal plants. It exhibits a wide 
range of topography and climate, which has a bearing on 
its vegetation and floristic composition. Moreover, the 
agro-climatic conditions are conducive for introducing and 
domesticating new exotic plant varieties. 

Medicinal plants represent a rich source from which 
antimicrobial agents may be obtained. Plants are used 
medicinally in different countries and are a source of 
many powerful drugs (Srivastava et al., 1996). Herbal 
medicine represents one of the most important fields of 
traditional medicine all over the world. To promote the 
proper use of herbal medicine and to determine their 
potential as sources for new drugs, it is essential to study 
medicinal plants, which have folklore reputation in a more 
intensified way (Parekh, 2007). 

In recent years, secondary plant metabolites (phyto-
chemicals), previously with unknown pharmacological 
activities, have been extensively investigated as a source 
of medicinal agents (Krishnaraju et al., 2005).  Thus,  it  is 
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anticipated that phytochemicals with adequate anti-
bacterial efficacy will be used for the treatment of 
bacterial infections (Balandrin et al., 1985). Since time 
immemorial, man has used various parts of plants in the 
treatment and prevention of various ailments (Tanaka et 
al., 2002).  

Contrary to the synthetic drugs, antimicrobials of plant 
origin have an enormous therapeutic potential to cure 
many infectious diseases as they can serve the purpose 
with lesser side effects. For example, vincristine (an 
antitumor drug), digitalis (a heart regulator) and ephe-
drine (a bronchodilator used to decrease respiratory 
congestion) were all originally discovered through 
research on plants. The potential for developing 
antimicrobials from higher plants appears rewarding as it 
will lead to the development of a phytomedicine to act 
against microbes (Iwu, et al 1999). Thousands of 
secondary plant products have been identified and it is 
estimated that thousands of these compounds still exist. 
Since secondary metabolic from natural resources have 
been elaborated within living systems, they are often 
perceived as showing more “drug likeness and biological 
friendliness than totally synthetic molecules” making them 
good candidates for further drug development. 
Biomolecules of plant origin appear to be one of the 
alternatives for  the  control  of  these  antibiotic  resistant  



 

 
 
 
 
human pathogens (Koehn, and Carter 2005; Balunas, 
2005; Drahl, 2005). 

The development of resistance to most of the available 
antimicrobial agents and the high costs of treatment 
consequent upon this resistance has necessitated a 
search for new, safe, efficient and effective agents for the 
management of infections. This research for new 
effective agents against infectious diseases and other 
diseases such as, cancers, diabetes, cardio-vascular, 
neurological, respiratory disorders, etc, has led to 
increased interest in existing information about the 
remedies of these diseases from natural sources, prin-
cipally the plants (Simplice et al., 2011). 

Grewia mollis, the plant of interest belongs to the family 
Tiliaceae. A savannah shrub or small tree present 
throughout the tropical region of the world, but mainly in 
South America, Africa and South East Asia, usually 
growing up to about 6 to 7 m and 30 cm girth, with bright 
yellow flowers. The plant has gum found in the inner 
stem-bark fiber and can be obtained by aqueous solvent 
extraction method. The gum is a solution in cold and hot 
water (Heywood et al., 2007)   

The plant of study plays a major role in the production 
of local meals such as “Panke” (a cereal based fried 
product found mostly in the northern part of Nigeria). It is 
also used in the binding and polishing of “Daddawa’ a 
fermented locust beans product rich in protein. The use 
of “Dargaza” in the production of these foods has helped 
in improving the acceptability of “Dargaza” product.  

The aim of this work was to evaluate the antimicrobial 
potentials of this plant against some pathogenic bacteria 
and to determine the phytochemical constituents of the 
plant extracts which have been claimed to possess some 
ethno-medicinal uses. 
 
 
MATERIALS AND METHODS  

 
Sampling and sample preparation 

 
Fresh sample of roots, stem-bark and leaves of the indigenous 
plant were collected from Biliri Local Government Area of Gombe 
State. The plant was identified with Voucher Number FD21113 by 
Dr. C. A. Amadi of Forestry Department, School of Agriculture and 
Agricultural Technology, Modibbo Adama University of Technology, 
P.M.B. 2076, Yola, Nigeria. The identified plant parts were washed 
with tap water and air-dried. The dried parts were chopped into 
pieces, milled into fine powder by pounding manually with a clean 
and sterile pestle and mortar. The powdered samples were each 
collected into sterile cellophane bags and labelled to prevent mix 

up. The samples were kept in cool dry place till further use. The 
powdered samples were used for extraction purposes. 
 
 
Extraction procedure   

 
200 ml of distilled water was added to 20 g each of the powdered 
samples in a flask. Each of the soaked sample was stirred, sealed 
with aluminium foil and allowed to stand for 72 h. The content was 

then filtered with Whatman No. 1 filter paper. The filtrates were 
concentrated using rotary evaporator at 40°C. The extracts were 
stored in    a universal  bottle and refrigerated at 4°C prior  to   use. 
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The same procedure was followed with another fresh sample as 
described above except that ethanol was used as solvent in the 
place of distilled water. 
 
  
Phytochemical screening 

 
Phytochemical screening for major constituents was undertaken 
using standard qualitative method as described by Odebiyi and 
Sofowora (1990) and Fadeyi et al. (1987). Alkaloids, tannins, 
flavonoids, phenols, glycosides, saponins and volatile oils tests 
were conducted in all the fractions. Results are shown in Table 1. 
 

 
Antimicrobial investigation 
 
Clinical isolates of Salmonella typhi (ST32011FMC), Escherichia 

coli (EC42011FMC), Staphylococcus aureus (SA52011FMC) and 
Streptococcus spp. (SS62011FMC) were obtained from the 
Microbiology Laboratory of Specialist Hospital, Yola, Adamawa 
State.  

The stocks were maintained on nutrient agar slant and sub-

cultured on nutrient broth for incubation at 37°C prior to each 
antimicrobial testing. Inoculation of the test organisms on nutrient 
agar prepared plates was achieved by flaming a wire loop on a 
spirit lamp, cooling the wire loop (air cooling) and fetching the test 
organisms. The discs were prepared using a Whatman filter paper 
and putting in vials-bottles and sterilizing in an oven at 150°C for 15 
min. Prepared discs containing the various extracts were carefully 
placed on the inoculated plates using a sterilized forceps in each 
case (Fatope and Adoum, 1993). The plates were then turned 

upside-down and inoculated at 37°C for 24 h in an incubator. After 
incubation, the inoculated plates were observed for zones of 
inhibition (in mm diameter).  

The result was taken by considering the zone of growth and 
inhibition of the organisms by the test fractions (Mackie and 
McCartney, 1989). Activity and inactivity were observed in 
accordance with the standard and acceptable method. Results are 
shown in Table 2. 

 
 

RESULTS AND DISCUSSION 
 
The results of phytochemical screening of ethanol and 
water extracts of leaves, stem-bark and roots of G. mollis 
are shown in Table 1. Saponins, taninins and phenols 
were found to be present in the ethanol extracts of leaves 
of the plant, while volatile oils, alkaloids, flavonoids and 
glycosides were absent. Tannins, volatile oils, phenols 
and glycosides were found to be present in the ethanol 
extracts of stem-bark of the plant, while saponins, alka-
loids and flavonoids were absent. In the ethanol extracts 
of the roots, only tannins, volatile oils, falvonoids and 
phenols were present.  

All the bioactive compounds tested in the water 
extracts of the leaves and stem-bark were present. 
However, in the roots extracts, only saponins and glyco-
sides were absent.  

Phytochemical screening of the extract varies from one 
plant part to another as shown in the results. It could also 
vary from place to place due to geographical location, 
climatic conditions and soil condition of a particular area. 
This may explain why it could be possible to have 
differences   in  chemical  composition  of  the same plant 
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Table 1. Results of the phytochemical screening of ethanol and water extracts of leaf, stem-bark and root of G. mollis. 

 

Bioactive 
compound 

Ethanol extract  Water extract 

Leaf Stem-bark Root  Leaf Stem-bark Root 

Saponins + - -  + + - 

Tannins + + +  + + + 

Volatile oils - + +  + + + 

Alkaloids - - -  + + + 

Flavonoids - - +  + + + 

Phenols + + +  + + + 

Glycosides - + -  + + - 
 

+ = Present; - = absent. 
 

 
Table 2. Results of antimicrobial activity of ethanol and water extracts of leaf, stem-bark and root of G. 

mollis. Diameter of zone of inhibition (mm). 
 

Test organism 
Ethanol extracts  Water extracts Gentamicin 

(control) Leaf Stem-bark Root  Leaf Stem-bark Root 

S. aureus 22 R 24  19 R R 25 

Streptococcus spp. R 14 21  7 R R 25 

E. coli 23 20 24  18 R R 26 

S. typhi R R 19  R 16 R 24 
 

R = Resistance. 

 
 
 

of study in other areas.  
Table 2 shows the antimicrobial activity of ethanol and 

water extract of the plant, in which the leaves of ethanol 
extract of the plant has antibacterial activities on the S. 
aureus and E. coli with the exception of Streptococcus 
spp. and S. typhi. The stem-bark of ethanol extract has 
antibacterial activities only on Streptococcus spp. and E. 
coli, while the other organisms were resistant. The 
ethanol extract of the roots showed activities on all the 
tested organisms. Water extracts showed that the leaves 
extract was active against S. aureus and E. coli. Also, the 
stem-bark extract was also active against S. typhi, while 
all other tested organisms were resistant against the 
water extracts of the stem-bark extract. The water extract 
of roots showed no activity on all the four tested 
organisms. Since the ethanol extract of the leaves and 
roots and the water extract of leaves inhibited the growth 
of S. aureus, then the plant could be employed in the 
treatment of some skin infections. 

Diversity of medicinal plants and herbs containing 
various phytochemicals with biological activity can be of 
valuable therapeutic importance. Different phyto-
chemicals have been found to have broad range of 
activities, which may help in protection against chronic 
diseases (Liu, 2003).  

In practice, the plant of study, G. mollis was found by 
herbalist to be associated with the treatment of diarrhea 
in children. These suggest that the plant extracts could 
serve as a source of drugs for various chemotherapeutic 
purposes. The inhibition of the microorganisms: E. coli 

and Salmonella typhi has justified its uses for treatment 
against diarrhea and dysentery in the traditional medicine 
as reported by Kubmarawa (2007). The inhibitory activity 
of this extracts confirms its potential application in the 
treatment of microbial induced diseases. 

In conclusion, the water extract of the roots, stem-bark 
and leaves of the plant possesses antimicrobial activities, 
and the use of the plant in ethno-medicine is thus 
authenticated.      

Nigeria has some of the richest biodiversity plants of 
economic importance and plants of medicinal importance 
which when developed would reduce our expenditure on 
the imported drugs to meet our health needs. Therefore, I 
recommend that natural product chemist, botanist and 
microbiologist should be encouraged and be given 
financial support by the Government and private organi-
zations. Government should also establish more research 
institutes for further research of traditional remedies as 
alternative medicine. I also recommend that further 
research on the studied plant should be done with other 
organic solvents that have higher polarity for complete 
and effective extraction of the soluble components of the 
plant parts. Further research is necessary to determine 
the antibacterial compounds present in these plants and 
also to determine their full spectrum of efficacy. 
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