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Antibacterial and Antifungal activities of Quassia undulata and Quassia 
a/tiara extracts in vitro 
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S u m m a r y 
E x t r a c t s Of Quassia undulata a n d Quassia amara 
( S i m a r o u b a c c a c ) w e r e sc reened for in vitro ant ibacter ial and 
an t i funga l p rope r t i e s respect ively. A total o f eight extracts , c o m -
— T 1 m c t h a n o 1 c x , r a c < s »<"'he leaves and s t ems of 

M h° P W C r c i n v e s , i 8 a t e d . At a concentrat ion of 5 
, ifc/rn all e ight ex t r ac t s exh ib i t ed m a r k e d antibacterial and ant i-
funga l ac t iv i t i es in m o s t ca ses h igher than the s tandard rcfcr-
' " i nc luded ,n the study. T h e ext rac ts inhibited the 
t r o u l h o f Eschcrtdna co/i. Streptococcus/ac-calis, S,any lococcus 
d n m s u?il A s ' ' e r 8 ' " " s c v = n w h e n the s tandard re fe rence 
n o c x t r a r l " \ i u d K ' n 0 t ' "»""" leaf metha-nol ex t r ac t s i ngu l a r l y exh ib i t ed the highest act ivi t ies in both as-
- a y s Which inc luded the use o f six c l in ica l s t ra ins o f bacteria 
a n d f ive fung i . T h e aga r c u p (10 m m d iame te r ) difTussion and 
b ro th d i lu t ion t e c h n i q u e s w e r e used in both assays , ut i l is ing 
e l e v e n h u m a n p a t h o g c n i c m i c r o o r g a n i s m s . A m p i c i l l i n a n d 
t i o c o n a z o l c w e r e a l so inc luded in the a s s a y as re fe rence c o m -
p o u n d s . w h i l e m e t h a n o l w a s u^ed a s control . Diamete r of z o n e s 
of inhib i t ion r a n g e d be tween 11.0-29.0 m m for the tested cx -
i rac ts /drugs . Al l t he ex t rac t s h a v e s h o w n impress ive act ivi t ies 
against the c o m m o n l y encountered microorgan isms and have thus 
c o n f i r m e d t h e f o l k l o r e u s e s o f t he p l a n t s in t he A f r i c a n 
e t h n o m e d i c i n e . 

K e y w o r d s : Quassia undulata. Quassia amara, ext racts , anti-
bac ter ia l . a n t i f u n g a l act ivi t ies . 

R e s t i m e 
L e s e x t r a i t s d u quassia undulata e t quassia 
amara(Simaroubacee) e t a i e n t m v e s t i g u e s in v i t r o p o u r d e s 
propr ic tes an t ibac t e r i ennc et an t i funga le respcctivcnicnt . Un total 
de S extrai ts c o m p n s les extraits P h e x a n e e t le mctanol des feuilles 
et r a c i n e s dc c h a c u n e d e s 2 p l a n t e s e t a i e n t e x a m i n e s . A la 
concen t ra t ion d e 5 m / m l , les 8 ext ra i t s mon t ra i cn t d e s ac t iv i tes 
an t ibac te r i ennc et a n t i f u n g a l e r e m a r k a b l e et d a n s la p lupar t des 
c a s p lus e l e v e e s q u e les m e d i c a m e n t s s t a n d a r d d e r e f e r e n c e 
uti l ises d a n s cc t te e tude . Les ext ra i t s arretaient le deve loppcmcn t 
d e / achertchia coli. strcptocoque fecale. staphylococcic aureus 
el / uspergillum /tiger m e m c li tre q u e les m e d i c a m e n t s s tandard 
d e r e f e r e n c e . L ' c m p l o i d ' e x t r a i t a n m c t a n o l d e s f eu i l l e s du 
Ouawta amara s i n g u l i e r e n m e n t m o n t r a i t d e s ac t i v i t e s p l u s 
e l evees dans les 2 a n a l y s e s qui inclu Put i l i sa t ion d e s 6 sous-
t>pe c l m i q u e d e s bac t e r i c s et c inq f u n g i . Les t e c h n i q u e s d c 
d i f fu s ion d u ve r re d ' a g a r ( 10mm d e d i ame t r e ) et la d i f fu s ion de 
B r o t h e t a i e n t u t i l i s e e s d a n s c c s a n a l y s e s a v e e l e s 
m i c r o o r g a a n i s m c s p a t h o g c n c s a 1 ' h o m m e . L ' a m p l i c i l l i n e et 
T ioconazo le etaient aussi inclu dans I ' ana lysc c o m m c produit 
dc r e f e r e n c e a lo r squc le mctano l ctait ut i l ise c o m m c 1c controle . 
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Lc diametre des zones d ' inhibi t ion variait entrc I l 0 - 2 9 0 m m 
pour les extraits testes. Tous les extraits ont mont rc des activites 
impress ive cont rc les mic roorgan i smcs c o m m u n ct ont ainsi 
conf i rmcs Putilisation des varictes de plantes en e thnomedic ine 
Africaine. 

I n t r o d u c t i o n 
Quassia undulata (Guill & Perr) D. Dictr and Quassia amara L. 
arc plants o f the family S imaniobaccac and indigenous to the 
tropics. Both plants grow predominant ly in Southern Nigeria. 
Quassia undulata, synonymous with Hannoa klaineana [ I ] is a 
tall tree with bore up to 0.9-1,2m in diameter. It may attain a height 
o f 37.5m and dominate upper storey canopy with a large crown. 
Q. amara a l s o k n o w n as B i t t e r w o o d d o c s not g r o w so 
flambouyantly. In most places were they are found they hardly 
grow above a height of 6.0m. Both plants arc used cthnomcdically 
in different parts of Africa for the treatment o f fever and to relieve 
colic. Decoction of wood and root is used for hypertension [2-4], 
In Central Africa and other parts o f the World, infusions from 
Quassia plants have been used as inhalant febrifuge, antirheu-
matic. treatment ofdysmcnorrhoca,gonoccocal infections, bronchial 
pneumonia and for gastro-intestinal infections [2,5], Q. amara 
has par t icular ly been used in t reat ing syphil l is [6] and has 
demonstrated in vivo antifcrtility properties in male rats [7], 

C o m p o u n d s isolated f rom Quassia plants have exhib-
ited a ba t t e ry of b io logica l ac t iv i t ies . T h e plant f ami ly is 
characterised by the presence of quassinoids, B-carboIinc alkaloids 
and cathin-6-onc alkaloids. These compounds have been studied 
for use as chcmotherapcutic agents world-wide. Quassinoids have 
been found to be useful as antimalarial, antitumour, antileukemic, 
antifcrtility, antiviral,antimicrobial insect anti-fcedant anti inflam-
matory and antimicrobial agents [8-13]. In addition to quassinoids, 
B-carboIinc alkaloids isolated from the plant family Simaroubaccac 
and other sources have been found to have, plant growth regulators, 
anti he rpes s implex vi rus type 2, an t i leukemic , anti larval 
antimicrobial and anti tumour properties [14-16]. Cathin-6-oncs 
also found in this plant family, have been found to inhibit cultures 
o f resis tant s t ra ins o f h u m a n mala r ia paras i te , Plasmodium 
falciparum [ 17]. Squalenc triterpenoids from Quassiasp have also 
been found to possess anti cancer properties [ 18,19]. 

In continuation of our studies of Nigerian Simaroubaccac 
plants and a systematic search for biologically active natural compounds 
and derivatives based on folkloric uses (15, 20, 21 ]. we present the 
antibacterial and antifungal studies of eight extracts from Quassia 
undulata and Q. amara including investigation of pans of both plants 
which have hitherto not been studied. 

M a t e r i a l s a n d m e t h o d s 
Plant collection and authentication 
Leaves (1 .05 kg) and s t ems (1.31 kg) o f Quassia undulata we re 
col lected from a s ingle tree in Abad ina in the campus of Univer-
sity o f Ibadan (UI) . W h i l e the leaves (0.40 kg) and s tems (0.92 
kg) o f O. amara w e r e col lec ted f r o m the Botanical garden within 
ibe c a m p u s o f «hc s a m e univers i ty in Sep tember 1997. Voucher 
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spccinicn were authenticated in the Herbaria of Botany Depart-
ment, Ul and the Forestry Research Insitute of Nigeria (FRIN). 
Ibadan. Q. undulata was identified under FHI 40875 and Q 
a mora under FHI 055879 at FRIN. 

Extraction ofplant materials 
The air dried plant materials were each ground with a Hammer 
mill. The four plant samples were consecutively extracted with 
redist i l led hcxanc and methanol by pe rco la t ion at room 
temprature for 72 hours respectively. After removal of solvents, 
yields of of the eight extracts so obtained were determined and 
stored in the refrigerator until needed. 

In-vitro ant imicrobial Assay 
Micro-organisms 
The micro-organisms used in this study were obtained from the 
l abora to ry s tock of the D e p a r t m e n t o f P h a r m a c e u t i c a l 
Microbiology. Ul, Ibadan. They were made up of cultures of 6 
human pathogenic bacteria of which 3 were Gram positive and 
3, Gram negative. For the antifungal studies, 5 fungi were used, 
consisting of 3 yeasts and 2 molds. 

Media 
Nutrient broth no. 2, pH 7.4; nutrient agar, pH 7.4; sabourand 
dextrose agar (SDA); tryptone soya agar; all products of Oxoid 
Laboratories, U.K. were used in the studies. Methanol (Merck) 
was also included in the assay to solubilize the extracts/drugs 
and as negative control. 

A ntim icrobial a gen is 
The following chemotherapcutic agents were included in the 
assay as reference compounds : ampicillin, 2 .5[ ig/ml ( Lab 
Oftalmiso, Spain), tioconazole cream, I mg/ml (Pfizer Inc. New 
York). 

Antimicrobial activity determination 
The agar cup diffusion and agar broth tube dilution procedures 
[22] were utilised in the studies. Each organism was passed 
through a series of culturing and subculturing to obtain a stan-
dard suspension for the test. An overnight broth culture of I -2 X 
107 CFU of each bacterium was used to seed sterile molten agar 
medium maintained at 45°C. Sterile tryptone soya agar plate was 
also seeded with the fungi. The seeded plates were allowed to 
solidify after which 5 wells were bored in each plate (9cm in 
diameter) using a 10mm aseptic cork borer. 

Three concentrations of each extract (20 mg/ml, 10 nig/ 
ml and 5mg/ml) were made in methanol. With the aid of a sterile 
Pasteur pipette, each well was filled with 80 jil of the extract. 
The plates were incubated at 37 °C for 24 h (bacteria) and at 
25 °C for 48 h for the fungi. Thereafter, diameters (mm) of zones 
of inhibition were determined. When seeded with bacteria, each 
plate had wells filled with methanol as well as ampicillin and 
while seeded with fungi, tioconazole was filled in one of wells 
in the plate. 

Results of the antimicrobial assays were expressed as 
means and standard errors. The significance of difference be-
tween means of control and treated groups was determined by 
the Student's "t " test within 95% confidence limits P < 0.05. 

Result 
Parentage yield of extracts 
The denotation of the eight extracts employed in this invest tg.i 
tion and their respective yields (%) are presented in Table I. I lie 
methanol extracts had higher yields than the hcxanc extracts 

Table I. Pcrccntagc Yield of Extracts of Quassia 
undulata and Q. amara 

Plant Part Extract Yield (%) 

Q. undulata 
Q amara 
Q. undulata 
Q. amara 
Q. undulata 
Q. amara 
Q. undulata 
O amara 

leaf 
leaf 
stem 
stem 
leaf 
leaf 
stem 
stem 

hcxanc - QUL.H 
hcxanc - QALH 
hcxanc - QLJSH 
hcxanc - QASH 
methanol - QULM 
methanol - QALM 
methanol - QUSM 
methanol - QASM 

2.40 
2.50 
0.65 
0.24 
2.90 
10 6 
4.30 
1 90 

Antimicix?bial activity 
The antibacterial properties of the extracts arc presented in Tab le 
2 and the antifungal activities arc presented in Table 3 T h e re-
sults presented in the two Tables arc at a concentration of 5 m g / 
ml. The results of activities at 20 mg/ml and 10 mg/ml are not 
presented because at those concentrations, all extracts d i sp layed 
uood activities and the extracts inhibited the growth ot all in icro-
oruanisms much more than the standard drugs wi thou t a n y 
differentiation. 

Table 2: Antibacterial activities of Q undulata and O amara 
extracts 

Fxtrnci D r u e ' Diameter o f zone o f Inhibition of Bncieria < m m ) * S C M 
Gra in » \ e O r a m - \ c 

/{ <,•/*•!« It uilmtis S dii/rui S /iicciitis P tienigmosa E. coli_ 

QUI.M 17.70 — 0 6 n 3 = 0 x 14 3 =_ 1 7 12 0 = 0 5 16 7 - 2 0 10 7 * 0 6 
Q A L H 13 0 - 0 7 12 7 = 1 4 I 0 0_= 1 1 14 0 = 0 5 13 0 = 1 o 1 3 0 = 0 5 
QUSI I IX.5 = . 0 X 13 7 = 1 2 13 0 = 1 5 12 0 2 16 7 = 0 6 1 1 O = 1 O 

QASt 1 15 0 - 0 5 13 5 = 1 s 17 7 = 1 4 14 7 + 0 1 10 7 = 0 6 15 3 - 0 3 
Q U L M 25 6 = 0 2 13 3 * 1 X 14 6 = 0 8 16 0 = 0 0 16 3 = 0 X 12 7 = 2 4 
Q A L M 29.0 = 0 5 22 0 = 1.5 2X 7 = 0 6 25 3 * : 0 2 IX 4 

= 
1.4 2 5 3 * 2 4 

Q U S M 1 1 0 = 1 0 14 0 = 1 0 14 6 = 0 6 13 6 i 0 6 12 3 = 1 3 13 3 = 0 6 
Q A S M 14 3 = t 2 13 o = : ! 0 14 3 = O 2 15 0 * 1 0 1 X 0 . 1 4 12 -3 ; t 2 
A M P 19 0 = 0 7 23 7 = 0 .9 10 0 = 0 4 10 0 ; 0 0 12 5 = .0 3 1 0 0 = 0 2 

M c O H t o o - 0 0 10 0 - 0 0 1(1 0 * 0 0 t o o • 0 0 10 <i - 0 (I 10 0 - O 0 

r < o.o5 
</ Extract concentration — 5 nighnl. -IMP — am/ttcdhn 
(2 5 mg/ml. reference drug). McOH = methanol (control and salient/ 

Table 3 : Antifungal activities of Q undulata and O. amara 
extracts 

P.Mract d u t y ' Diameter o f z o n e s of inhibition of Fui>;i ( m m ) - S E M 
Yeas ts M o l d s 

f'cnit il/iimi \p () /nsi/Hii mil (' ii//>iuM( .1 tinmt A mgtrr 

Q U L I I 1 X 7 = 1 3 11 0 = 1.0 15 6 = 2 0 I t 0 = 0 5 1 6 0 = 0 1 
Q A t 11 26 7 = 1.4 14 3 ± 2 . 0 15 3 ± 2 1 10.3 = 0 4 16 3 = 0 6 
Q U S I I 1 X 3 = 1 2 12 0 = 1 5 13 3 = 1 2 II 5 ± 2 0 15 6 = 1 S 
Q A S I I 15.3 = 0 6 2 1 7 = 1 6 15 0 ; 1 o 19 0 ± 1 0 12 6 = 0 3 
Q U I . M 16 6 = 0 6 14 3 = 0 6 11 3 - 0 6 15 6 = 1 1 10 7 = 0 6 
Q A L M 19 0 = 0 4 24 3_= 0 5 22 O = 2 0 2 1 0 = 0 5 1 X 7 = 1 9 
Q U S M 1 7 . 7 = 1 4 14 \ = O S 15 (» - O X 20 0 = 2 5 15 7 = I | 
Q A S M 20 3 * 1 6 16 0 - 0 7 17 O * 2 O 13 0 * 2 5 11 O * | 0 
n o 16 X = 1 7 1 X 3 = 1 0 15 0 z <i.7 15 5 = 0 X 10 0 = | 4 
M c O H 10 0 - 0<l 10 0 * 0 0 I 0 O • o o Hi O - 0 0 1 0 0 * 0 0 

/*< 0.05 
•< Extract tomentration = 5 my mt: I/<> iioionuzale (rrferrnor 
ihug. / mg/ml/ McOH = methanol tiomtol and \ohenO 
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T h e G r a m pos i t ive bac te r ia w e r e m o r e sens i t ive t o the 
e x t r a c t s t han the G r a m n e g a t i v e a s s h o w n in T a b l e 2 . A l s o ev i -
d e n t f r o m T a b l e 3 is t he fac t tha t the y e a s t s w e r e m o r e suscep -
t ib le to t he e x t r a c t s t h a n the m o l d s . 

D i s c u s s i o n 
T h e r e s u l t s o f th is i n v e s t i g a t i o n i n d i c a t e tha t e x t r a c t s o f Q. 
undulata a n d Q. amara h a v e e x h i b i t e d o u t s t a n d i n g an t ibac te r ia l 
a n d a n t i f u n g a l ac t iv i t i e s . It is i n t e re s t ing to n o t e that a t a c o n -
c e n t r a t i o n o f 5 m g / m l . Q. amara l eaf m e t h a n o l ex t rac t had ant i -
b a c t e r i a l ac t iv i t i e s h i g h e r t han a m p i c i l l i n , t he r e f e r e n c e d rug , 
f o r a l l t he b a c t e r i a u t i l i s ed in t h e s tudy . E x c e p t for Bacillus 
subtilis. t he ex t r ac t e x h i b i t e d a s t r o n g e r a n t i m i c r o b i a l ac t iv i ty to 
the b a c t c n a than the a m p i c i l l i n . Streptococcus faecalis a n d E. 
coh. t w o p a t h o g e n i c a n d c o m m o n l y e n c o u n t e r e d bac te r ia w e r e 
f o u n d t o s u s c e p t i b l e t o a l l t he e x t r a c t s u s e d in t he s tudy w h i l e 
t he s t a n d a r d r e f e r e n c e d r u g w a s n o t . T h e e x t r a c t s a l s o inhib i ted 
t he g r o w t h o f Pscudomonas aeruginosa u s e d in the the s tudy to 
a h i g h e r ex t en t . Al l t he e x t r a c t s e x h i b i t e d v a r i o u s d e g r e e s of act iv-
ity w i t h Q amara l e a f h e x a n e e x t r a c t s h o w i n g t h e least ac t iv ty 
B cereus w a s m o r e s e n s i t i v e t h a n t h e o t h e r b a c t e r i a u sed in the 
s t u d y . 

In t he a n t i f u n g a l a s s a y s h o w n in T a b l e 3 , t he ex t rac t s ( 5 
m g / m l ) o f t h e t w o p l a n t s o n c e m o r e d e m o n s t r a t e d h igh a n t i f u n -
ga l a c t i v i t i e s a g a i n s t all t h e f u n g i u t i l i sed in the s tudy. In t he 
a s s a y , Q anutra l eaf m e t h a n o l e x t r a c t e x h i b i t e d t he h ighes t ant i -
f u n g a l a c t i v i t y w i t h all t h e m i c r o o r g a n i s m s u s e d . W i t h each f u n -
g u s . it h a d a w i d e r d i a m e t e r o f z o n e o f i nh ib i t i on t h a n the s t an -
d a r d r e f e r e n c e d r u g , t i o c o n a z o l c (1 m g / m l ) . T h e Penicillium sp 
u s e d w a s m o r e sens i t i ve to t he e x t r a c t s t han all t he o ther fungi . ( 15-
27 m m ) Candida albicans w h i c h is a d i f f i c u l t y e a s t i n f ec t i on to 
t r ea t , w a s a l s o i n h i b i t e d b y a l m o s t all t he e x t r a c t s m u c h m o r e 
t h a n t i o c o n a z o l c . T h e leas t s e n s i t i v e o f t he f u n g i w a s Aspergillus 
mger. G e n e r a l l y , all t he e x t r a c t s d i s p l a y e d c o n s i d e r a b l e a n t i f u n -
ga l ac t iv i ty , e v e n w h e n the m i c r o - o r g a n i s m s w e r e res i s tan t to 
t i o c o n a z o l c , a s s h o w n in T a b l e 3 . M e t h a n o l w a s u s e d a s veh ic le , 
a n d d i d no t d i s p l a y a n y ac t iv i ty a g a i n s t t h e r e f e r e n c e c o m p o u n d s 
or t h e m i c r o - o r g a n i s m s . It is w e l l k n o w n tha t i n t ens ive u s e o f 
a n t i b i o t i c s is o f t e n a c c o m p a n i e d by a p p e a r a n c e o f resis tant s t ra ins 
( 2 3 ) , s o t h e r e i s a h i g h n e e d f o r c o n t i n o u s s e a r c h fo r n e w 
an t ib io t i c s . It is e v e n m o r e i m p e r a t i v e t o s e e k t h e m f r o m natura l 
s o u r c e s r a the r t han f r o m c h e m i c a l a g e n t s a s th i s r e d u c e s t he r isk 
of r e s i s t ance . P l a n t s c o n t i n u e to b e a r ich s o u r c e o f s u c h n e w 
t h e r a p e u t i c a g e n t s in t rop ica l A f r i c a w h i c h h a s a p r e d o m i n a n t l y 
e x e r g r e c n fo re s t . Q undulata a n d Q amara h a v e d e m o n s t r a t e d 
f r o m th i s s t u d y that t h e y a r e l ike ly c a n d i d a t e s f o r i den t i f i ca t i on 
a n d i so l a t i on o f s u c h d r u g s . 

It is i m p e r a t i v e t o n o t e t he s u s c e p t i b i l i t y o f cu l t u r e s o f 
E coh. S /aecalis. S aureus a n d A. niger t o a l l t h e s t ud i ed 
e x t r a c t s w h e n the r e f e r e n c e d r u g s d i d not s h o w a n y an t imic rob ia l 
ac t iv i ty . A l s o w o r t h y o f n o t e i s t h e o u t s t a n d i n g ac t iv i ty o f Q. 
amara leaf m e t h a n o l e x t r a c t t o all t h e m i c r o - o r g a n i s m s used in 
the study. Though m a n y studies have been done on Q. amara stem 

ood. this is the first report on Q. amara leaf [7, 16, 24-28]. It is also 
important to note tliat there is no report in literature concerning the 
antimicrobial properties o f leaves o f Q. amara and Q. undulata or 
componen t s thereof 

C o n c l u s i o n 
C o n s i d e r i n g the an t ibac te r i a l a n d a n t i f u n g a l ac t iv i t i e s that w e r e 
e x h i b i t e d by all the e x t r a c t s o f Q. undulata and Q amara inves -
t i ga t ed . a n d in a d d i t i o n to t he p o p u l a r i t y o f t he se p lan t d r u g s in 

the t r e a t m e n t o f g o n o c o c c a l in fec t ion , b ronch ia l p n e u m o n i a , 
ga s t ro intest inal a m o n g o the r mic rob ia l i n f ec t i ons in t he A f r i c a n 
c t h n o m e d i c i n c , the t w o p l an t s cou ld be s o u r c e s o f d e v e l o p m e n t 
of an t imic rob ia l agen ts . 

A c k n o w l e d g e m e n t s 
T h e au tho r s a rc g ra t e fu l to M r B. O g u n d i y u l c m i o f B o t a n y D e -
pa r t men t , UI a n d Mr. G . I bhancscbho r o f F R I N , I b a d a n for p lan t 
iden t i f i ca t ion . M a n y t h a n k s to M s U.I. A b a l o g u fo r t echn ica l 
a s s i s t ance and the A l e x a n d e r von H u m b o l d t f o u n d a t i o n fo r a 
G e r m a n travel f e l l owsh ip to E O A . 
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