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ABSTRACT 

Anogiesus leiocarpus, ~ senegalensis and caloptropis procera are medical herbs used in 

south of Bauchi State. These herbs were tested on some bacteria namely ~.£Q]j, f.aeroginosa, 

Klebsiella spp, S.. ™·,a.~. and H_. suhstills. 

Anogiesus leiocarnus was found to be the most effective of the herbs used. in exhibited 

anti-bacterial activity against any of the organism tested. 

Anogiesus leiocarpus inhibited bacterial growth where both cloxacillin and ampicill in 

(250mg) were ineffective. 

f-" Anogiesus leiocarous leaves had a pll of 4.60 while the extract from the stem-bark had 
~ . 

pH of 4.87 and a minimum inhibitory concentration of between 203 to 803. 



CHAPTER ONE 

INTRODUCTION 

The practise of herbal treatment has been known as far back as 

the history of man, not only in Africa, people in other parts of the 

world used medical herbs for the treatment of ailments before the 

advent of orthodox medicine. 

In China, traditional treatment dates back to between 2730 and 3000 

B. C, when Chaulmoogra oil which was obtained from species of 

Hydrocamus was used in treating Leprosy cases. 

Herbal treatment by traditional healers is still enjoying increased 

attendance due to the following reasons; (i) In accessibility to modem 

medicine, (ii) The exhorbitant cost of modem drugs where available, 

(iii) Long term familiarity with traditional treatment and (iv) Insuffici­

ent or ill - trained orthodox medical personel. 

Many international organizations such as the World Health 

Organization (W. H. 0) and the United Nations Educational, Scientific 

and Cultural Organization (U.N.E.S.C.0) to mention a few which are 

actively involved in the field of traditional medicine and medical 

plants have made resolutions on the subject for implementation by 

member states. 

A great number of these resolutions recognize the fact that 

many herbal drugs used by traditional medical practioners for 

treatments, can be used for the manufacture of modem drugs, which 

could lead to an increase in the availability of drugs in hospitals and 

clinics. These International organizations have recommended that 

serious attention should be given to the study of plants of medicinal 

value, so as to determine their active components as well as their 

efficacy {Sofowora (1984). 



Medicinal plants have been used by traditional healers in the 

South of Bauchi State for many years in treating different types of 

ailments but their active ingrdients are yet to be determined and 

similarly, the toxic effects of many of them on man are not knwon. 

It has been reported that Lippia rugosa which is commonly used by 

traditional practionaers for treating hypertension may be toxic to man. 

When given in a high dose, it was observed to resultt in the swelling 

of the patient's big toe, after an hour of it's administration, the toe 

remained swollen for three days. (Audu, 1989). 

It is against this background that this study is being undertaken 

to; (i) Screen some herbal plants and evaluate their effects on some 

bacterial organisms, (ii) To determine whether or not the medicinal 

herbs used by traditional medical practitioners are effective for the 

. treatment of other diseases as welt, this makes detailed pharmacological 

and other academic studies possible. 

(iii) To determine the approximate concentration at which the extracts 

of these herbal plants are bactericidal and (iv) To compare the potency 

of these plant extracts with standard antibiotics. 

It is relevant to mention here that herbal practise should be 

allowed to complement orthodox medicine, as is already pratised in 

some Asian countries like China and Indonesia. The~ should be l).O 

rivalry and no looking down on one by the other. 

2. 



CHAPTER TWO 

LITERA TUR£ REVIEW 

Herbal medicine is nature 's gift to man for treating many 

different ailments. Since creation, man has been dependent on plants 

for food, drinks, shelter, clothing, equipment, dental care and medicine. 

In some countries, until the discovery of bacteria and the advent 

of modern medicine, many communicable diseases were attributed to 

supernatural causes and regarded as evidence of the displeasure of 

ancestral gods and evil spirits or to black magic. 

Many less sophisticated communities still hold to such beliefs -

R.H. Bannerman (1979) is reported to have observed that this kind of 

belief is still to some extent held even by the industrialzed countries. 

Some plants reported to have been used in such cases include, Ficus -

Platyphylla (Gamji = Hausa), which is used for treating people who are 

disturbed by "evil spirits", the bark (Stem) and roots are used, 

(Audu 1989). Tacazzea bacteria was reported as palliative in treating 

mental cases in Bauchi State (Audu 1993). 

Although it is not known exactly when the first man practised 

herbalism in Africa, a number of theories haave been brought forward 

by scholars and traditional medical practitioners alike in stating the 

origin of this practise. But, early man could have gained some 

knowledge by watching the effects of various plants on domestic 

animals when the plants were eaten by them. 

Even today, herbalists try out new remedies on domestic animals 

especially when testing for toxicity, and on themselves or their 

relations. Such tests prove to the patient that the preparation in 

harmless and sometimes also confirm that the dosage prescribed is 
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justifiable. Such information on African medicinal and toxic plants has 

been passed orally from generation to generation and even today:~-;: 

many herbal cures which have not been written down. 

For centuries, dropsy (Oedema) was effectively treated in Britain 

with a decoction consisting of a mixture of some twenty plants. It was 

not unW 1785, however, that examination of the portin by 

William Withering resulted, in the discovery that the ony active 

ingredient was in the leaves of Di&italis Pur:purea (Taylor, 1965), 

Le Strange, 1977). Two of the active constituents isolated from these 

leaves are Digoxin and Di&itoxin, both of which are now official drugs 

in the British pharmacopoeia and other pharmacopoeia. 

Quinine is obtained from the bark of Cinchona spp and is the 

most effective dntimalariai till date, though synthetic versions have been 

developed in which the activity of quinine was retained but the toxicity 

reduced. Since it was discovered that the drug produces undesirable 

side effects such as impaired hearing on prolonged use (Trease and 

Evans, 

1978). Reserpine from the roots of Rauwolfia spp has been shown to be 

responsible for its sedative properties. The roots of Rauwnlpia SPP have 

been used as sedative on mentally disturbed patients by traditional 

medical practitioners in Nigeria and in many other Arlean countries, 

for centuries. (Dalziel, 1956) 

Reserpine also exhibits antihypertensive properties and is used in 

modem medical practise to treat certain cases of mild hypertension as 

well as casesof anxiety. (Watt and Breyer - Bradwjk, 1962, Kokwaro, 1976). 

The efficacy of herbs has been confirmed in different disease conditions 

ail over the world. Herbs have succeeded where conventional or 

synthetic medicine has failed, especially in chronic diseases. Apart from 

Lt 



this, it is important to mention the little or no side effects of these 

herbs. 

In the treatment· of hypertension, for instance, the herb {e g 

Mistletoe) is used first, to lower the blood pressure, then to clean the 

arteries or the veins until they reach their maximum elastic point, 

suddenly burst and cause a vascular accident causing stroke and 

eventually death if propere care is not taken. A boiled decoction of 

Allium ascolonicum (Alubosa elewe =Yoruba) Qcimum ;basilicum 
' 

(eferin were = Yoruba) and Kalanchoe crenato (Odundun::;, Yoruba) has 

also been reported to be more effecti.ve against migra.ine attacks than 

the orthodox drugs presently in use. (Kafaru, 1983). 

Franswort et al (1985) reported that at least one hundred and 

nineteen distrinct chemical substances have been derived from plants 

and these compounds are as good as some of the orthodox drugs 

currently used in several countries of the world. It was also reported 

that out of these one hundred and nineteen compounds used as drugs 

derived from plants, eighty - eight were discovered as a result of 

studies to isolate the active antim.icrobial chemical compounds. 

Though there is a wide range of antibiotics currently available for 

the treatment of bacterial infections, there are still challenges to be faced 

in microbial chemotherapy, this is because the development of 

resistance to some chemotherapeutic agents is becoming an increasingly 

pressing problem. This brings about the need to search for moire herbal 

frugs that may be used as antibiotics as advocated by the World Health 

Organization (W. H.0, 1978). 

Some local herbs have been documented in literature to have 

both antibacterial and antifungal properties. {Gellerman and Schlenk, 

1965) reported that Ancardium bccidentale which has moderate 

bactericidal activity against Staphylococcus. aureus and Bacilluij. substilis 

5 



has also been found to be very effective against the bacterium 

Mycobacterium ,Smegmatis. 

Allium; :sativum and Alllum. ·cepa. commonly known as garlic 

and onion respectively have been reported to have antibacterial and 

antifungal properties. They are said to be useful in the treatment of 

fungal infections of the skin as well as staphylococcal. infections of the 

alimentary tract (Vohora et al, 1973). (George and Pondalia, 1949) 

demonstrated that aqueous extracts of the leaves and roots of 

Mormodic'\ . i:;harantia have appreciable antibacterial activity against 

Escherichia. coli and Staphylococus. aureus. 

b 



CHAPTER THREE 

MAIERIALS AND METHODS 

3.1 Collection of Samples 

The leaves, strem - bark and roots of three different medicinal 

plants were collected from the South of Bauchi Local Government 

Area (Yelwa, Bayara, Birshin Fulani and the Junction of Liman 

Katagum and Dass). 

These three medicinal plants had previously identified by Dalziel 

(1937) and their uses in traditional medicine wre revealed to Kela (1988) 

and (Audu, 1989) by several herbalists in Bauchi state. 

TABLE 1 : PLANTS SELECTED FOR SCREENING 

PLANT !FAMILY HAUSA 
NAME 

PARTS 
TESTED 

MEDICINAL 
USES 

LOCALITY 
WHERE 
COLLECiliD 

-------~---------~--------~---------------------~---------~~ogeisus 
e1ocarpusl Combret­

aceae. 
Marke 

leaves 
and 
stem bark. 

used in the 
treatment of 
abdominal pain, 
Jaundice, 
anaemia as an 
aphrodisiac. 

Birshin -
Fulani. 

--------------'"---------------'--------------1----------4 ___________ ., _______ _ 
Guiera 
Senega­
lensis. 

is 

Combret­
aceae. 

'F--~~•u I Asclepia-
dacea 

Sabara 
Leaves 
and 
stem bark. 

Leaves, 
Tumfafiya I stem bark 

and roots. 

'1 

used in the 
treatment of 
abdominal 
discomfort 
and gastroentis. 

used to stop 
vomit, dysentry 
and diarrhoea. 

The 
Junction of 
Liman 
Katagum 
and Dass. 

Bayara 



3.2 ~ "FCULTIVATION OF BACTERIA FOR BIOA$SAY 

Six different species of bacteria were collected from the Specialist Hospital 

Bauchi. The bacteria collected included three gram negative species namely; 

Escherichia ~,fseudomonas1 ·j;\eroginosa. and Klebsiella spp and three gram 

positive species 'namely; Staphylococcus aureus~:Bacillus 'cereus and.-Bacillus 
.. . 

Substilis. The bacteria were collected on sterile agar slants in Mc Cartney bottles 

and then a loopful of each of the bacteria isolates was transfered into Peptone 

water in Mc Cartney bottles and stored in the refrigerator at 40c until required. 

These species of bacteria were chosen because they are indicator bacteria 

in most infections and can be easily cultivated in the laboratory. 

3.3 PROCESSING OF PLANT MATERIAL 

The plant parts collected were dried under shade before pounding to 

powder with a wooden mortar and pcstt?. A sieve (2mm, mesh) was then used 

to obtain fine powder. The crude extcracts of the plant powder were made, 

adopting the methods of Akinyanju ct al (1986) and Kela _g!_fil_(l989). 

Chloroform, Diethyl ether, cold water and hot water were used fpr the 

solvent extraction. The powdered samples were percolated with the solvents 

in the ratio of 1: 5 weight per volume (w/v) and allowed to stand for 24 

hours at ambient temperature as done by Ibrahim et al (1984). 

The powdered samples percolated with diethyl ether were however 

allowed to stand at 4~c in a refrigerator for 24 hours due to the volatile 

nature of the solvent. The plant extracts were then filtered with filter paper 

(Whatman No. 13) and the filtrates were concentrated using a rotary 

evaporator . ..... 
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3.4 ANTIMICROBIAL SCREENING TEST. 

The bacerial suspensions cultured' in Peptone water were removed from 

the refrigerator and 0.2 ml of each of the bacterial suspensions was then 

mixed with 10 ml of Nutrient agar in sterile petri dishes and allowed to 

solidify. Wells of 6mm in diameter were punched in the solidified agar media 

using a sterile stainless steel borer. Each well was then filled with 0.1 ml of 

the different plant extract. 

The Petri dishes were then incubated at 37 oc for 24 hours. Each 

combination of bacteria strains and plant extract was carried out in duplicates. 

8 wells were made in each plate of solidified agar, one well for each of the 7 

plant extracts and the Bth well filled with the control loquid (chloroform, 

diethyl e ther, hot water, cold water). 

Two antibiotics (cloxacillin and ampicillin) were used for the trea ted 

control and the zones of inhibition were measured using a vernier calipers as 

described by Brass et al (1979). 

3.5 DETERMINATION OF MINIMUM INHIBITORY CONCENTRATION 
OF EXTRACTS (MIC). 

The tube (broth) d ilution method described by Onawuruni et al (1989), 

was used to determine the approximate minimum inhibitory concentration 

(mic). The stock solution of the plant extracts were used to obtain various 

concentrations of the extracts in replicate tubes of Peptone water and the 

bacteria. After mixing, 2ml of the innoculum consisting of 10 7 organisms I ml 

dilution was added to the tubes of media containing different dilutions of 

the extracts in Peptone water. The tubes were then incubated at 37 oc for 24 

hours. The bioassay for the tube (broth) dilution was carried out as shown in 

table 2. 

<t 



TABLE 2 : DETERMINATION OF MlNIMUM INHIBITORY 
CONCENTRATION 

Concentration 
of Extract in %. Bacteria (ml) Extract (ml)I Peptone 

H20 (ml) 
Total volumn 

------------------------!.-----------------------· ------------·-------&.----------------.. -------------------------
Control 2 2 4 

10 2 0.2 1.8 4 

20 2 0.4 1.6 4 

40 2 0.8 1.2 4 

60 2 1.2 0.8 4 

80 2 1.6 0.4 4 

100 2 2 4 

The lowest concentration of the extract at which no growth was 

observed was recorded as the minimum inhibitory concentration and this value 

remained constant on futher incubation. 20g of each of the powdered plant 

parts was placed into 80ml of dis tilled water in a beaker and this was allowed 

to stand on the laboratory bench for 24 hours after which it was filtered. The 

filtrate of each extract was taken as 100% concentration of the extract. 

3.6 DETERMINATION OF ph OI' PLANT EXTRACTS 

The ph of each plant extract was determined using a Jenway 3020 ph 

meter. Th.is was done by calibrating the glass electrode using ph buffers 4, 7 

and 9 and the electrode was immersed into the extract without it touching the 

bottom of the beaker. The ph was read after 30 seconds (Iwuofor et al ). 

\0 



TABLE 5 : HYDROGEN Il ON CONCENTRATRION (ph) THE PLANT 
EXTRACTS. 

PLANT PLANT PART ph. 
--------------r--- ------------------------"----------- --------------------------------------
Anogeisus 

Leiocarpus 

Gui era 

Senegalensis 

Leaves 

Slem - bark 

Leaves 

4.66 

4.87 

4.18 

Stem - bark j 4.60 
_____ _________________ .., ___ ____________________________ ---------------------------------------------------------

Calotropis Leaves 

Procera 

Stem - bark 

Roots. 

6.92 

6.10 

6.07 



CHAPTER FOUR 

RESULTS 

The cold waler extracts of the plants produced cleaner colour intensity 

than the other extracts. Table 3 shows the preliminary antimicrobial screening 

of the plant extracts on each of the test organisms. 

The chloroform extacts were generally very effective against most of the 

bacteria tested. Chloroform extract of Anoi;iesus . l.eiocarpus leaves was very 

potent on all the bacteria tested, where as tha,t of Calotropis procera roots 

was not potent on any of the bacteria test. GeneraUy, all the plant extracts of 

falotropis procera roots were not potent on any of the bacteria tested. 

Anogiesus . Leiocarpus leaves were the most effective genrally against 

all the test organisms, while the root extracts of CalotropiS procera were the 

least effective. The results of the detailed screening of the bactericidal 

activity are seen in table 4. The zones of inhibition of the untreatedd control 

using chloroform extract alone and that using diethyl ether alone were 

obtained and subs tracted from each zone of inhibition obtained after extraction 

with the solvent. 

The chloroform extract of Anoi;;eisus. !,eiocarpus leaves had the highest 

activity against Staphylococcus_ pureus and the hot water extract of Guiera 

Senei;;alensis showed the lowest zone of inhibition on the growth of Bacillus 

Cereus. 

Table 5 reveals that Calotropi~ . procel&Js the most Alkaline plant and 

Guiera Senegalensif>.... the most acidic. The lowest concentration of extract at 
\ 

which no growth was observed was between 20% and 80% as shown on 

table 6. 
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CHAPTER 5 

DISCUSSION 

Antibacterial zones of inhibition were observed and recorded for all the 3 plants used except 

~ lll.ocera root which recorded no inhibition on any of the test organisms. This could 

be attributed to the fact that the plant powder required a greater volume of water to percolate. 

Both the pure chloroform and the Diethyl Ether solvents used as control had inhibitory 

action on all the bacteria tested .though more with chloroform. This impl ies that the active 

ingredients responsible for the inhibitory effects was easy extracted with chloroform. 

In most cases, the cold water extracts were even more effective than the Diethyl Ether 

extracts. This is easily noticed in fig 7. where only the chloroform and the water extracts of 

nogiesus leiocarpus leaves and Uuiera senegalensis stem-bark showed antibacterial activity 

.gainst Klebsiella spp. 

It is interesting to note that the cold water extracts some the plant parL~ were more 

effective against some the bacteria tested that the chloroform extracts like : the cold water 

?xtracts of Calotropis procera stem-bark against Bacillus cereus and that of Qllilli senegalensis 

lgainst Escherichia coli the local traditional use of these plants mainly requires cold water as the 

!xtracting solvent after which the concoction or decoction is taken orally. (Soofowora 1984, 

udu 1989) 

The Diethyl Ether plant extracts of Quiera senegalensis leave had no effect at all against 

If any the bacteria tested. This could be as the result of the fact that the active ingredients of 

1-uiera senegalensis leaves arc not easily extracted with Diethyl Ether. 

The inhibitory action of the surface sterilization effect of the solvent or the enhancing 

t tivity of the combined effects of the solvent and the active ingredients . 



Hot water was the.most ineffective solvent. the hot water denatures or destroys the active 

ed·ents of the plants parts so this could explain the low activity level. 
iogr t 

aiiogiesus Leiocarpus extracts general ly had a greater antibacterial activity of all the 

r·1a tested. The effect of leaves is more than that of the stem-bark. The difference might be bacte 

due to the presence of bactericidal agents in the plant in difference concemration in difference 

parts of the plant (Obiora 1986). 

The commercially prepared ampicillin (250mg) which was used for the treated control 

was found to inhibit only the growth of E.coli whereas the cloxacillin (250mg) inhibited the 

growth of only Bacillus ™and Bacillus substilis. 
I 

The ph tabs(5) shows that the most effective plant is not too acidic neither is it too 

r lkaline. 

The minimum inhibitory concentration generally was between 203 and 80%. 



TABLE 3: 

RELIMINARY ANTIMICROBIAL SCREENING OF PLANT EXTRACTS ON EA!;; l-1 £=.--

OR~ANISM 

.----
TYl'ES OP !L£n!i 1•.11crr:ioooC1 klcb.,ie.11.i ~nn ~ II ttfCU\ ti \Uh\lili$ 

pLAJ(TS & --
PARTS SOI.VENTS 

..--
~ 

~ 

(\}l,.c.1VC:t 

(1\1orofonn ++ ++ ++ ++ ++ ++ 

Diclhyl cl.her 

Cold w.:ilcr + ++ ++ . ++ 

llOl walcr 

++ .. . ++ ++ ++ 

+ . + + + 

(2)~crn·Mfk ('hlorolomt ++ ' . ++ ++ ++ 

Uictl.yl ~thcr + ++ . ++ 

Co!dwalcr + ++ ++ ++ ++ 

Jlotwalcr + + + + 



l 

+ 
+ 

+ 

E 
'5 
~ 
;, 

+ 
+ 

~ 

i 

+ 

+ + 

~ 
~ 

~ 

+ 
+ 

} .. 
" 

~~- --==- --- -



IJlllll"' 

16),...-""1< 
Chlororocm 

l>icthyl El.her 

I I 

CoMwalcr 

~-
(7) R 

l'lllol'Ofom\ 

Diethyl Ether 

l'old w11tcr 

llolwalcr 

I 
l5) : - = I I ~ not potent on bacteria 111 1cated. 

+ = potent on bacteria indica1cd. 

++ = very potent on bacteria indicated. 
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~· 
· ----~ .... ,,. .... !::z!..1.'f y~ tiACTERIAL ACTIVITY . OF 

S OF INHABITION IN MILLIMITERS 
zot>'B 

l : ~.t. 
TYPE OF H·£!?!! PM:darnon:u Kld>siclla Staphtococcui 
SOLVENT AC{<!!ino:'la 

8:.c:illu~ arcu, 
~ 

r~JT !J!I! ~ ~h.'llil1 \ 

~ 
¢ I ("hlo,ofom1 
1, r,u.vet 11.60 14.95 12.0l 20.0l ll .85 16.20 I 11 

L>ictnyl ether 8.05 IU.30 14,j(J •.60 11.~J 

C:old W:'ltcr 10.30 12.20 3.60 16.03 10.US t• .30 

llotwa1cr 1.1'1 8.US a.02 9. IO ltOJ 

romot I t1>1ct11y1 ether J .)0 
l ~· I i I • lone 

c,...t I (t'hlo.-o(om\ J 7$ <7l 
:slonc 

2.Stem·b11t I l'hlorofomt 17.85 12.,11(1 19.10 1 ,65 ll.15 

I 
UicU1yl ether 6.90 16.65 "'" 11.H 

t"old water 8.02 lllUS 169U 12 07 II 0 5 

l lotw11cr S.02 9. IU • lU "" I l •I 
I (Diethyl ether 

I 
r""'ot LIU l lU 

11kmc) 

Contrnl \ t<i1lt1rofom1 J " "' 
1101\C) 

I 
Guicra 
a~nq;o.J.ebb 

3. L.e.;ivcs I (.'hlor()fom1 I K.H I IO till I . I 16H I J)lt• I ,,, 
- -
Uiclhyl I 14 I 
("c kl watcr 9.'?U "~' 7.1S .!O! "' 
ll<'Cw.tl tr 7.!iCI ld U s.us .!IA.I J.?f• 

Control I (IJiclhyl ether J JO 'lU 

alone) 

Ccncrol I t 11lorofom1 ) .1S " ' :alone) 

4. Sttm- hark I (.'hlorofom1 HI.IS S.90 IJ. lS I ..,, 

IJiclhyl clhcr 4.60 IJ.lO ).'Al 

('old w~lcr S.40 7.30 6.15 9.U) S.10 I ..... 
llot w;ttcr l.4S &.4S .?.IS 

l'ostrd I ( l hcthyl cthc:r 
3 JO I , 2u 

:akmc) 

l'IXll.rol I (Chlorofom1 
I I . I . I '·" I O> 

:1lol'\I:) 
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TABLE 6 THE MINIMUM INI-IIDITORY CONCENTRATIONS OF THE 
PLANT EXTRACTS ON THE BACTERIA TESfED IN (%). 

PLANT Escherichia Pseudomonas Klebsiella Staphylococcus Bacillus Bacillus 

&: 
PARTS Coli Aeroginosa spp Aureus Cereus Substilis 

--------
;\nogeisus 
Leioc3rpu~._ 

Leaves 80 80 20 60 20 60 

Stem-bark 80 80 60 60 60 

Guiern 
Senegalensis 

80 
40 60 40 

Leaves 60 

80 20 40 40 40 

Stem-bark 80 

Calolropis 
Procera 

80 60 
60 Leaves 

20 40 

Stem - bark 
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