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The root, stem-bark and leaves of Terminalia glaucescens were investigated for activity against some pathogenic 
organisms. Phytochemical screening revealed the presence of alkaloids, tannins, saponins, steroids, flavonoids, 
anthraquinones and phlobatannins (mostly in root and stem -bark). The results of in-vitro antimicrobial screening of 
the crude methanol extract exhibited a wide range of activity on Salmonella typhi, Escherichia coli, Staphylococcus 
aureus, Proteus mirabilis and Candida albicans. The crude leaf extracts inhibited the growth of E. coli, S. aureus, S. 
typhi and C. albicans at a concentration of 50, 80, 40 and 60 mg/ml respectively, while the stem-bark extract had 
minimum inhibitory concentration (MIC) of 40 mg/ml on K. pneumoniae, S. aureus, S. typhi and 30 mg/ml on C. 
albicans. The extract from the root inhibited the growth of E. coli at a concentration of 10 mg/ml while K. pneumoniae, 
P. mirabilis and C. albicans were inhibited at a concentration of 60 mg/ml. The findings indicated that the extracts from 
T. glaucescens, contained bioactive components that have antimicrobial properties. 
 

Key word: Terminalia glaucescens, phytochemical, antimicrobial agents, crude extract, minimum inhibitory concentration. 

 
INTRODUCTION 
 
Terminalia glaucescens is commonly found in Savannah 
regions. The plant is locally abundant and its common 
names are: baushe (Hausa), Idi Odan (Yoruba), Edo 
(Igbo). The tree is up to 20 m high, bole usually short and 
gnarled. The bark is dark grey, deeply fissured; slash yel-
lowish or reddish rapidly turning darker. Sometimes sho-
ots and young foliage have densely hairy leaves, about 
8.5-15 cm long, and 2.5-7.5 cm broad. Flowers are gre-
enish-white, very small and strongly scented with brown 
hairs at the base of the style. Wood is pale yellow-brown, 
hard and coarse textured (keay and Onochie, 1964). 
Ndukwe et al. (2005) reported that T. glaucescens has 
antimicrobial properties and can be used as a chemothe-
rapeutic agent. T. glaucescens is reported to having po-
tential for oral infection treatment (Ndukwe et al., 2005), 
employed in local dental hygiene (Rotimi and Bartlett, 19  
88) and found to show impressive activity against the 

broad spectrum of organisms (Taiwo et al., 1999).  
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The plant is also reported to have traditional medicinal 
uses such as antimalaria, treatment of diarrhea and tooth 
decay (Ojo et al., 2006). The potential of aqueous ex-
tracts of T. glaucescens stem -bark against some patho-
genic organisms have been extensively investigated, 
used as basis for selected chewing sticks (Ndukwe et al., 
2007; Ojo et al., 2006 and Rotimi and Bartlett, 1988). 
However, reports on bioactive activities of the methanol 
extracts from root and leaf of T. glaucescens have not 
been widely investigated. This present study was intend-
ed to elucidate the chemical constituents’ methanolic ex-
traction of root, stem-bark and leaves with a view of au-
thenticating the plant’s antimicrobial potentials. 

 
MATERIALS AND METHODS 
 
Collection and preparation of plant material 
 
Fresh root, stem bark and leaves of T. glaucescens were collected 
from teaching and research farm of Ladoke Akintola University of 
Technology, Ogbomoso, Nigeria. The samples were air-dried in the 
laboratory at ambient temperature (30 ± 2°C) for 10 days; pulveri-
zed using a mechanical grinder and the obtained powders was 



 
 
 

 
stored until further use. 

 

Preparation of methanol extract 
 
100 g of each plant part (root, stem-bark and leave) were packed in 
a soxhlet extractor and extracted with methanol. The methanol ex-
tracts were evaporated to dryness using a rotary evaporator (Stuart, 
Barloworld and Model RE 300) to obtain 22.3 g (root), 25.3 g (stem-
bark) and 15.7 g (leaves) of crude extracts. The various crude ex-
tracts were later subjected to bioassay analyses. 

 

Preparation of crude extract 
 
The stock solutions were prepared by extracting 10 g of each plant 
part (root, stem-bark and leaves) in 10 ml of dimethylsulphoxide 
(DMSO) to obtain stock solutions of 1000 mg/ml concentration 
each. From the stock solution, concentrations (mg/ml) of 250, 200, 
150, 100, 50 and 10 were obtained by serial dilution. These con-

centrations were stored at 15
O

C until further use. 
 
Test microorganisms 
 
Pure clinical isolates of Escherichia coli, Klebsiella pneumoniae, 
Staphylococcus aureus, Bacillus anthracis, Salmonella typhi, Pseu-
domonas aeruginosa, Proteus mirabilis and Candida albicans were 
obtained from the Department of Medical Microbiology, Teaching 
Hospital, Olabisi Onabanjo University, Sagamu, Ogun State, Nige-
ria. The organisms were subcultured on Nutrient agar slant in bijou 

bottles and incubated at 37
O

C for 24h. The organisms were then 

stored at 4
O

C until needed. 
 
Phytochemical Screening 
 
The phytochemical analyses of the plant extracts were carried out 
following the methods of Sofowora (1986), Trease and Evans (19 

83), Wallis (1967), Rai and Obayemi (1973) and Elujoba et al. 
(1986). They are briefly described below. 

 
Alkaloids 
 
About 0.2 g of extract was warmed with 1% of aqueous hydro-
chloric acid for two minutes. The mixtures were filtered and few 
drops of Dragendorff’s reagent were added. A reddish-brown co-
lour and turbidity with the reagent indicated the presence of alka-
loids (Sofowora, 1986). 

 
Flavonoids 
 
Small quantities of the extracts were dissolved in10% of sodium hy-
droxide (NaOH) and Hydrochloric acid (HCl). A yellow solution that 

turned colourless on addition of HCl indicated the presence of fla-
vonoids (Wallis, 1967). 

 
Anthraquinones 
 
5 g of the extracts was shaken with 10 ml of benzene. The solution 
was filtered and 5 ml of 10% NH4OH solution was added to the fil-
trate. A pink, red or violet colour in the ammoniacal (lower) phase 
indicated the presence of anthraquinones (Rai and Obayemi, 1973). 
 

 
Glycosides 
 
The test method is referred to as Lieberman’s test. A small quantity 

of the extracts was dissolved in 2 ml of acetic anhydride and cooled 

 
 
 
 

 
in ice. Sulphuric acid (conc.) was then carefully added. The colour 
change from violet to blue to green indicated the presence of a ste-

roidal nucleus (that is algycone portion of the cardiac glycoside) 
(Elujoba et al., 1989). 

 
Tannins 
 
5 mg of the powdered extracts was stirred with 10 ml of hot distilled 
water, filtered and ferric chloride was added to the filtrate and ob-
served for blue-black, blue-green or green precipitate (Sofowora, 
1986). 

 
Steroids 
 
The test for steroids was done by the Lieberman acid test. A portion 
of the extract was treated with drops of acetic anhydride. Concen-
trated H2SO4 was carefully added to the side of the test tube. The 
presence of a brown ring at the boundary of the mixture was taken 
as positive result (Trease and Evans, 1983). 

 
Saponins 
 
0.1 g of the powdered extract was boiled in 10 ml of distilled water 
for 5 min and decanted while still hot. The filtrate was used for the 
following tests (Sofowora, 1986).  
(a) Frothing test: 1 ml of filtrate was diluted with 4 ml of distilled wa-
ter and mixture was shaken vigorously and observed for persistent 
foam which lasted for at least 15 min.  
(b) Emulsion test: This was performed by adding 2 drops of olive oil 

to the frothing solution and shaken vigorously. Formation of an 

emulsion indicated a positive test. 

 

Phlobatannins 
 
Deposition of a red precipitate when an aqueous extract of the plant 

was boiled with 1% aqueous hydrochloric acid indicated the pre-

sence of phlobatannins (Sofowora, 1986). 

 

Evaluation of antimicrobial activity 
 
The agar diffusion method as described by Osadebe and Ukwueze 
(2004) was adopted for the study. Broth cultures of the test isolates 

(0.1 ml) containing 1.0 X 10
5
 CFU/ml of organisms were introduced 

into a sterile Petri dish and 15 mls of molten Mueller Hinton agar 
were added. The content was thoroughly mixed and then allowed to 
solidify. Holes were bored on the plates, using a standard sterile 
cork borer of 5 mm diameters and equal volumes of the plant ex-
tracts (1000 µl) were transferred into the wells with the aid of micro-
pipette. The experiments were carried out in duplicate. The plates 
were allowed to stand for one hour for prediffusion of the extracts to 

occur and incubated at 37
O

C for 24 h (Esimone et al., 1998). At the 
end of incubation, the plates were observed and zones of inhibition 
were measured. The average zones of inhibition were recorded. 

 

Determination of minimum inhibitory concentration (MIC) 
 
The determination of the minimum inhibitory concentration (MIC) 
was carried out according to methods of Ndukwe et al. (2007). The 
medium used was nutrient agar solution which was prepared ac-
cording to the manufacturers’ standard of 28 g/1000 ml. In this case 
double strength was prepared by dissolving 28 g in 500 ml of disti-
lled water which was swirled and mixed thoroughly by heating to al-
low uniform dissolution after which 5 ml of it was dispensed into 30 



 
 
 

 
Table 1. Phytochemical analyses of the root, stem-bark and  
leaves of Terminalia glaucescens.  

 
 Phytochemicals Root Stem-bark Leaves 

 Alkaloids + + + 

 Flavonoids - + + 

 Saponins + + + 

 Steroids + + + 

 Cardiac - - - 

 glycosides    

 Phlobatannins + + + 

 Anthraquinones + - + 

 Tannins + + + 
 

Key: +, present; -, absent. 
 

 
Table 2. Antimicrobial activities of T. glaucescens (leaf methanolic extract).  

 
 Conc. of extract (mg/ml)    Zone of inhibition (mm)   

  EC KP SA BA ST PA PM CA 

 250 26 0 28 0 25 0 0 28 

 200 26 0 26 0 25 0 0 24 

 150 18 0 20 0 18 0 0 18 

 100 18 0 14 0 16 0 0 14 

 50 15 0 0 0 14 0 0 0 

 10 0 0 0 0 0 0 0 0 
 

EC= E. coli, KP= K. pneumoniae, SA= S. aureus, BA= B. anthracis, ST= S. typhi, PA= P. aeruginosa, 

PM= P. mirabilis, CA= C.albicans. *Values are means of duplicate readings. 
 

 

sets of universal bottles and sterilized in an autoclave at 12
O

C for 

15 min. The agar was allowed to cool to 45
O

C and each graded so-
lution was then mixed gently with molten double strength nutrient 
agar in a Petri -dish and allowed to solidify for one hour. Extracts 
concentrations of (100, 80, 60, 50, 40, 30, 10, 5 and 0.5) mg/ml 
were prepared by serial dilution. Each plate was divided into eight 
equal sections and labeled appropriately. The 5 mm diameter filter 
paper discs (Whatman No. 1) were placed aseptically in the labeled 
section of the plate using sterile forceps. With a micropipette, 0.1ml 
of each bacterial suspension was taken and transferred aseptically 
with care into each appropriate pre-labeled paper disc on the agar 

plates. The plates were incubated for 24hrs at 37
O

C after which 
they were observed for growth or death of the test organisms. The 
lowest concentration inhibiting growth was taken as the minimum 
inhibitory concentration (MIC). 

 

RESULTS AND DISCUSSION 
 
The phytochemical screening of the root, stem-bark and 
leaves of T. glaucescens revealed the presence of alka-
loids, saponins, steroids, phlobatannins (root, stem-bark 
and leaves), Flavonoids (stem-bark and leaves), anthrax-
quinones (Root and leaves) as shown in Table 1. The 
presence of saponins, tannins, alkaloids and steroids in 
the plant’s part is an indication that the plant is ofpharma-
cological importance (Hostettmann and Marston, 1995).  

The antimicrobial activities of the leaf methanolic extract 

 
 

 

against E. coli, S. aureus, S. typhi and C. albicans was 
shown in Table 2. Methanolic extract from stem-bark was 
active against K. pneumoniae, S. aureus, S. typhi and C. 
albicans (Table 3), while methanolic extract from the root 
inhibited the growth of E. coli, K. pneumoniae, P. mirabi-
lis and C. albicans (Table 4). Ndukwe et al. (2005) re-
ported that saponins and aglycones present in plant ex-
tracts have varied uses as antiulcerogenic, anti-inflama-
tory, fibrinolytic, antipyretic, analgesic and anti-edema-
tous. The activity of the extracts from the leaves and 
stem-bark against S. aureus, which is the potential cau-
sative organism of the tooth decay agreed with previous 
work (Rotimi and Bartlett, 1988), which reported T. glau-
cescens as phytotherapeutic agent for dental hygiene. 
The observed antibacterial effects collaborate its tradi-
tional uses.  

The plant stem bark is used traditionally in treatment of 
typhoid fever and various stomach related problems 
(Adetunji, 1999). In this work the extracts of the plant’s 
stem bark inhibited the growth of E. coli and S. typhi to a 

high degree. These two bacteria are responsible for va-
rious stomach related illnesses; S. typhi is the causative 
organism of typhoid fever, a systemic infection associa-
ted with the consumption of contaminated food while, E. 
coli is responsible for a number of food related illnesses 



 
 
 

 
Table 3. Antimicrobial activities of T. glaucescens (stem-bark methanolic extract).  

 
 Conc. of extract   Zone of inhibition (mm)   

 (mg/ml) EC KP SA BA ST PA PM CA 

 250 0 28 22 0 25 0 0 29 

 200 0 28 18 0 25 0 0 27 

 150 0 25 18 0 18 0 0 20 

 100 0 18 18 0 16 0 0 18 

 50 0 15 15 0 14 0 0 16 
 10 0 0 0 0 0 0 0 0 

 
EC= E. coli, KP= K. pneumoniae, SA= S. aureus, BA= B. anthracis , ST= S. typhi, 

P. aeruginosa, PM= P. mirabilis, CA= C. albicans. *Values are means of duplicate 

readings. 
 

 
Table 4. Antimicrobial activities of the methanolic root extracts of T. glaucescens.  

 
 Conc. of extract   Zone of inhibition (mm)   

 (mg/ml) EC KP SA BA ST PA PM CA 

 250 36 6 0 0 0 0 26 35 

 200 27 28 0 0 0 0 22 33 

 150 23 22 0 0 0 0 18 27 

 100 22 18 0 0 0 0 16 17 

 50 18 0 0 0 0 0 0 0 
 10 14 0 0 0 0 0 0 0 

 
EC= E. coli, KP= K. pneumoniae, SA= S. aureus, BA= B. anthracis , ST= S. typhi, 

P. aeruginosa, PM= P. mirabilis, CA= C. albicans. *Values are means of duplicate 

readings 
 

 
Table 5. MIC values of methanolic leaf, stem-bark and root extracts  
of T. glaucescens.  

 
Test orgs. MIC at different conc. (mg/ml) of extracts 

 Leaf Stem-bark root 

E. coli 50 0 10 

K. pneumoniae 0 40 60 

S. aureus 80 40 0 

B. anthracis 0 0 0 

B. anthracis 40 40 0 

P. aeruginosa 0 0 0 

P. mirabilis 0 0 60 

C. albicans 60 30 60 
 

 

that manifest themselves in the form of diarrhea (Adams 
and Moss, 1999). The relatively large zone of inhibition 
exhibited by the extract on K. pneumoniae, P. mirabilis 
and C. albicans suggests that it could be used in the 
treatment of infections commonly associated with the mi-
croorganisms. T. glaucescens has been listed as one of 
the medicinal plants in common use in Africa (Ndukwe et 
al., 2005). The MIC results were presented in Table 5. 
The crude extract of the leaves inhibited and finally pre-
vented the growths of E. coli (50 mg/ml), S. aureus (80 

 

 

mg/ml), S. typhi (40 mg/ml) and C. albicans (60 mg/ml), 
while the extract from the stem-bark had minimal inhibit-
tion at 40 mg/ml ( K. pneumoniae, S. aureus and S. typhi) 
and at 30 mg/ml against C. albicans. The MICs for the 
root were 10 mg/ml against E. coli and 60 mg/ml against 
K. pneumoniae, P. mirabilis and C. albicans. The findings 
in this work have justified the potent use of this plant in 
ethano medicinal treatment of oral infection, malaria, 
diarrhea etc which are caused by some of these orga-
nisms used in this study. Work is still on in the isolate and 



 
 
 

 

characterization of the bioactive compounds in this plant. 

 
REFERENCES 
 
Adams MR, Moss MO (1999). The Royal Society of Chemistry. Cambri-

dge Food Microbiol. pp. 181-186, 192-203.  
Adetunji LK (1999). Great Secret of Nature. Natural Links Centre pp. 

19-23. 
Elujoba AA, Ajulo OO, Iwabo GO (1989). Chemical and Biological ana-

lysis of Nigeria Cassia species for laxative activity .J. Pharm. Biomed. 
Anal. 12: 1453-1457. 

Esimone CO, Adikwu MU, Okonta JM (1998). Preliminary antimicrobial-
lscreening of ethanolic extract from the lichen usnea subfloridans (L). 
J. Pharm. Res. dev. 3(2): 99-101. 

Hostettmann K, Marston A (1995). Saponins. Cambridge University 
Press, Cambridge. Keay RWJ, Onochie CFA (1964). Stanfield DP. 
Trees of Nigeria. Text Book pp. 91-93 

Ndukwe KC, Okeke IN, Lamikanra A, Adesina SK, Aboderin O (2005).  
Antibacterial Activity of Aqueous Extracts of Selected Chewing sticks. 
J. Contemp. Dent. Pract. (6)3: 086-094. 

Ndukwe IG, Amupitan JO, Isah Y, Adegoke KS (2007). Phytochemical 
and antimicrobial screening of the crude extracts from the root, stem 
bark and leaves of Vitellaria Paradoxa. Afr. J. Biotech. 6 (16): 1905-
1909.  

Ojo OO, Nadro MS, Tella IO (2006). Protection of rats by extracts of 

some common Nigerian trees against acetaminophen-induced heap-

totoxicity. Afr. J. Biotech. 5(9): 755-760. 

 
 
 
 

 
Osadebe PO, Ukwueze SE (2004). A comparative study of the phyto-

chemical and antimicrobial properties of the Eastern Nigerian Spe-
cies of African Mistle foe (Loranthus nucranthus) sourced from dif-
ferent host trees. J. Bio. Res. Biotech. 2 (1): 18-23.  

Rotimi V, Bartlett J (1988). Activities of Nigerian chewing stick extracts 
against Bacteriodes gingivalis and Bacteriodes melaninogenicus. 
Anti-microb Agents and Chemo. 32: 598-600. 

Rai PP, Obayemi OM (1973). Anthraquinones from the leaves of Cassia 
podocarpa. Cur. Sci. p. 47.  

Sofowora A (1986). The state of Medicinal Plants Research in Nigeria.  
University Press, Ibadan, Nigerian 86.  

Taiwo O, HV H, Lee S (1999). Antibacterial activities of extracts from 
Nigerian chewing sticks. phytotherapy. Res. 13: 675-679. 

Trease GE, Evans WC (1983). Textbook of Pharmacognosy. 12
th

  ed. 
Bailliere Tindal, London 343-383. 

Wallis TE (1967). Text Book of phrmacolognosy. 5
th

 Edition, London J. 
A. Chiorchhill Ltd. pp. 81-82. 


