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Abstract 
Two plants, Momordica foetida and Croton macrostachyus were collected from South Nation Nationality 
of People Region from Kembata Tembaro Zone specially Durame area. In-vitro antimicrobial sensitivity 
tests of both plants were conducted in Addis Ababa University College of Veterinary Medicine and 
Agriculture, Debre Zeit, from October 2016 to April 2017. The study was carried out with the objective 
of determining and comparing of the in-vitro antimicrobial effects of root of Momordica foetida and bark 
of Croton macrostachyus on three isolates of Streptococcus agalactiae coming from bovine mastitis 
cases. In this study, the 80% methanol crude extract preparation of root of Momordica foetida and bark 
of Croton macrostachyus had good antibacterial activity against the tested bacteria. The extracts of the 
plants inhibited the growth of Streptococcus agalactiae at all concentrations (0.625%, 1.25%, 2.5%, 5%, 
and 10%). In all cases, there was a dose dependent inhibition on the tested bacteria. Conventional 
antibiotic disc and DMSO (Dimethyl sulfoxide) impregnated discs were used as positive and negative 
controls, respectively and no inhibition was observed by DMSO which substantiates that the inhibition 
observed was exclusively by crude extracts. This finding suggests that there is a promise in combating 
drug resistant pathogens. 
 
Keywords: Antimicrobial effect; Croton macrostachyus; Crude extracts; Momordica foetida; Zone of 
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1. Introduction  
People generally depend on nearby forest areas to supply their needs such as medicine, timber, 
fuel wood, wild vegetables and many more [1]. Nature has a source of medicinal plants for 
thousands of years and an impressive number of modern drugs have been isolated from natural 
sources, mainly based on their use in traditional medicine. It is reported that over 50% of all 
modern clinical drugs are natural product origin and natural plant play an important role in 
drug development in the pharmaceutical industry [2]. The plants that possess therapeutic 
properties or exert beneficial pharmacological effect on the animal body are generally 
designated as medicinal plants [3]. 
The use of higher plants and their extracts to treat infections is an ancient practice in traditional 
medicine. Humans have been using natural products of animals, plants and microbial source 
for thousands of years either in pure form or crude extracts [4]. Now days, the indigenous 
knowledge on medicinal plants is gaining worldwide recognition. The world health 
organization has estimated that more than 80% the world’s population in developing countries 
depend primarily on herbal medicine for basic health care needs [5]. 
Africa is abundantly rich in herbal medicinal practice. For example, in Ethiopia, Madagascar 
and Tanzania practical steps are already begin to take to ascertain efficacy and determine 
optimum dosage for several herbal drugs. As a matter of fact, herbal medicinal care continues 
to remain the only type of health care for nearly 80% of people and animals in Ethiopia while 
the remaining 20% swing between the modern and the traditional system of health care [6]. 
Bovine mastitis is one of animal diseases that have been treated by using traditional medicinal 
plants. It is incriminated as important disease constraints in dairy cow and is responsible for 
reduction in quality and quantity milk and milk products [7]. Majority of organisms that are 
responsible for mastitis and spoilage of milk could be Staphylococcus aureus, Streptococcus  
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agalactiae, coli forms (Eshershia coli, klebisella and 
Enterobacter aerogeneos), Serratia, Pseudomonas and 
Proteus species [8]. In Ethiopia, traditional healers use a 
number of plants or herbs for the treatment of bovine mastitis 
and efficacy of some these plants have been tested on a range 
of causative agents of mastitis. 
In-vitro study conducted by Sahle [9] indicated that Persicaria 
senegalis, Cyphostemma adenocaule and Cucmis ficifolius, 
have shown some degree of growth inhibitory effect. Markos 
[10] has screened six herbal preparations against mastitis 
causing pathogen. Mengistu [11] has screend some herbal 
preparations; namely Brucea antidysenterica, combertum 
molle, Cyphostemma adencuale, Periscara senegales, 
plantogalnceoleta and zhneriscabraon major isolate of bovie 
mastitis. Tadesse [12] has conducted in-vitro test of combertum 
molle on staphylococcus aureus isolate and also 
Mohammedamin [13] has conducted in-vitro test of laggera 
alata and xanthium stumariumon staphylococcus aureus 
isolate and observed encouraging result.  
The conventional drugs used for treatment of mastitis are 
limited in types in developing countries in general and in 
Ethiopia in particular. Due to this and other factors the 
causative agents were also reported to have developed 
variable degrees of resistance to the commonly used 
antimicrobial agents. It is therefore important to design and 
follow strategies that could help in the utilization and 
development of locally available low cost indigenous resource 
[14]. 
Therefore, the main objectives of the present study were:  
To determine and compare the in-vitro antimicrobial effect of 
two phytopreparations: namely Momoredica foetida and 
Croton macrostachyus on streptococcus agalactia isolated 
from bovine mastitis. 
 
2. Materials and Methods 
2.1 Study area  
Plant collection was carried out in Kedida Gamela Woreda, 
Durame town, Kembata Tembaro zone in Southern Nations 
Nationalities and Peoples Region of Ethiopia from October to 
November 2016. Durame is located 370 km South to Addis 
Ababa with 07o N’ North latitude and 38o 00’ East longitude. 
The minimum and maximum average temperature of the area 
is 18-24 0C; and the average rain fall being 1200-1300mm. 
The climate of the area seems favorable to crop, vegetable 
and livestock production [10]. 
 
2.2 Study Design  
An experimental study was conducted on in-vitro 
antimicrobial efficiencies on selected plants from November 
2016 to May 2017 in AAU, College of Veterinary Medicine 
and Agriculture, Bishoftu. 
 
2.2.1 Plant materials or herbal material used for the study 
1. Momordica foetida: is a perennial climbing native of 
tropical Africa, closely related to the bitter melon (M. 
charantia) and balsam apple (M. balsamina). Its species name 
refers to unpleasant smell. The plant grows in forest edges 
and similar habitats (including disturbed and cultivated land), 
woodland, and wooded grassland. Its leaves are wrinkled, 
heart-shaped with irregular edges, up to 18 cm wide. The 
flowers are yellow to yellow-orange. The fruit is a spheroid, 
3.5–7.5 cm long and 2.5–5 cm wide, bright orange and 
covered with soft spines. When fully ripe it splits from the 
bottom into three valves, exposing a cluster of black seeds 

individually covered by a bright red, sticky, sweet pulp. The 
plant has perennial tuberous roots. 
 
2.2.1 Croton macrostachyus 
Is commonly known as rush foil or broad-leaved Croton. It 
belongs to the Euphorbiaceae, a very large family with 300 
genera and 8,000 to 10,000 species, and is the most numerous 
in the tropics. The genus contains over 1,200 species, which 
are distributed throughout the world. The most common 
Croton species is Croton macrostachyus which is a deciduous 
tree 3-25 m high, although more commonly 6-12 m high. 
Many parts of this tree have various medicinal value. Bark 
from the stems and roots are boiled in water and newly born 
babies are bathed in the mixture as a remedy for skin rash. 
Roots are used as an anthelminthic for tapeworm, for malaria, 
venereal diseases, as antidiabetic, and the seeds are widely 
used for constipation and as antihelminthic. It has active 
ingredient used as facial-rejuvenating chemical peels when 
used in a phenol-based solution since it has a caustic 
exfoliating effect on the dermal layer of the skin [15]. 
 
2.2.2 Bacterial organism used for the test 
One bacterial species, Streptococcus agalactiae isolated from 
bovine mastitis cases from Veterinary Teaching Hospital of 
Addis Ababa University, College of Veterinary Medicine and 
Agriculture; Bishoftu used in testing. 
 
2.3 Study methodology 
2.3.1 Plant collection 
Both plants were collected from Durame area and after 
collection the plants were washed with tape water to remove 
unnecessary particles, dried under shade and grounded by 
grinding machine in National Veterinary Institute (NVI). The 
grounded material was then sieved and weighed before 
maceration. 
 
2.3.2 Preparation of crude extract 
Preparation of crude extraction of 25 gm of each of the 2 plant 
materials was macerated separately with 80% of methanol in 
large bottle flask for about 7 days at room temperature. Each 
extract filtered by watt man’s filter paper. Then methanol was 
evaporated from the filter paper by evaporation using rota 
vapour at 60 0C (heating bath), 150 torr (vacuum pump) and 
100rpm leaving the plant residue. the plant residues were then 
taken out and put in evaporating dishes and kept in dry oven 
at 40 0C. The resulting concentrated extracts were weighed 
and stored at 4 0C until tested. 
 
2.3.3 Preparation of antimicrobial discs from herb 
extracts 
Five serial dilutions with different concentrations (10%, 5%, 
2.5%, 1.25% and 0.625%) of each plant extract were prepared 
using dimethyl sulfoxide (DMSO) as described by [16]. In the 
first test tube, 2ml of DMSO was added and each of the 
remaining four was filled with 1ml DMSO. 1ml of 10% 
solution from the first tube was transferred to a second test 
tube to prepare 5% solution. 1ml of solution from the 5% 
preparation was then transferred to the third test tube to get a 
2.5% concentration; and the procedure continued in this 
similar manner until 0.625% concentration is reached. Discs 
of 12mm diameter were impregnated by adding three drops 
from each reconstitution solution and allowed to dry at 370C 
overnight. Dried discs were used to determine antimicrobial 
effect of the respective plant types. 
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2.3.4 Preparation of test bacteria 
a. Sample collection procedures: Before specimen 

collection sterile test tube of 10ml capacity that had 
appropriate tight fitting caps were prepared. Milk 
specimen was collected from clinical cases of mastitis at 
AAU, CVMA Veterinary Teaching Hospital. The 
specimen was taken from untreated cows. During the 
specimen collection, the udder was cleaned by brushing 
off any dirt which was clinging to the skin and washing 
with tap water. It was washed again with clean gauze 
soaked in savlon, then; mammary gland was dried 
thoroughly with a single use swab. 
Tubes were labeled to quarters of udder in such a way 
that front left (FL), front right (FR), hind left (HL) and 
hind right (HR). The caps of the tubes were carefully 
removed and held between the fingers in such a way that 
the inside of the capes were facing downward. The tubes 
were at stilt to prevent contamination of milk by falling 
particles. The test tubes contain the milk sample with 
appropriate tight fitting capes were transported from the 
clinic to the laboratory quickly. 

b. Microbiological culture was performed from collected 
milk samples: In streaking of milk on the blood agar 
which was supplemented with 7% sheep blood; a wire 
loop was sterilized on open flame of Bunsen burner and 
allowed to cool. A loop full of well mixed milk was 
streaked on the plat agar. The plates were incubated at 
370c for 24 hours. Presumptive identification of bacteria 
primary culture was made on the bases of morphological 
features of the colony, gram staining reaction and 
hemolytic characteristics. The pure colonies were again 
transferred to Edwards’s medium to detect asculin 
hydrolysis. Finally, the positive bacteria were considered 
as Streptococcus agalactiae and this bacterium was 
maintained by sub culturing in every 10 days to prevent it 
from death. 

 
2.3.5 In-vitro antibacterial activity tests of the alcoholic 
extracts 
Agar disc diffusion method was used to test the plant extracts 
and antibiotic discs, the latter were used as reference and 
DMSO impregnated discs as a negative control. The well 
isolated colonies of the same morphological type taken from 
an agar plate culture and touched with a wire loop then 
transferred to the growth tube contains 4-5ml of tryptic soya 
broth. 
This was incubated at 37 0C until it archives 0.5 McFarland 
turbidity standard usually within 2-3hrs.McFarland turbidity 
standard was prepared by mixing 0.5 ml of 1.175% aqueous 
solution of barium chloride (0.048ml Bacl2. 2H20) with 
9.95ml of 1% H2So4 (0.036NH2S04) [17]. Within 15 minutes 
after adjusting the turbidity of inoculums suspension, a sterile 
swab was dipped and rotated several times, pressing firmly on 
the inside wall of the tube above the fluid level to remove 
excess inoculums from the swab. Finally, the surface of 
Muller Hinton agar plate was inoculated by swabbing over the 
entire agar surface. The appropriate crude extract and DMSO 
impregnated discs and antibiotic discs were placed on the 
surface of inoculums agar plates using sterile forceps. Each 
disc was gently pressed down to ensure complete contact with 
the agar surface with 15 minutes after the discs were applied, 
the plates were inverted and incubated at 37 0C. After 24 hrs 
of inoculation, each plate was then taken out of incubator and 
the diameter (mm) of zone of inhibition exhibited by each 
disc was measured using a millimeter caliper. The test was 

repeated three times for each concentration and taken as the 
diameter zone of inhibition. 
 
2.4 Data analysis 
Data was transferred into Microsoft excel spread sheet, and 
converted to SPSS version 20.0 Software. Then, descriptive 
statistical methods were used for data analysis and results 
were presented as tables and graphs. 
 
3. Results 
3.1 Effects of crude extracts 
Average diameter of zone of inhibition (mm) of plant extracts 
was compared with inhibition exhibited by reference 
antibiotic discs. Both of plant extracts showed strong 
antimicrobial activity against the test bacteria. The alcoholic 
extracts of the plants inhibited the growth of Streptococcus 
agalactiae in all concentrations (10%, 5%, 2.5%, 1.25%, and 
0.625%) (Table: 1, 2) in both of test plants there was dose 
dependent inhibition of Momordica foetida and Croton 
macrostachyus. In 10% and 5% concentration the mean 
inhibition zone is greater with Momerdica foetida than Croton 
macrostachyus while in concentrations 2.5%, 1.25% and 
0.625% the inhibition zone of Croton macrostachyus is 
greater than that of Momerdica foetida. 
 

Table l: Zone of inhibition (mm) exhibited by root extract of 
Momerdica foetida against S. agalactiae 

 

Zone of inhibition 
Isolates Concentrations 

 10% 5% 2.5% 1.25% 0.625% 
1 19 16 14 13.5 11 
2 22 19 17 16 14 
3 19 17.5 15.5 15 14 

Mean 20 17.5 15.5 14.833 13 
95% CI 19-21 16-19 14-17 13.5-16 12-14 

CI = Confidence interval 
 

Table 2: Zone of inhibition (mm) exhibited by bark extract of 
Croton macrostachyus against S. agalactiae 

 

Zone of inhibition 
Isolates Concentrations 

 10% 5% 2.5% 1.25% 0.625% 
1 17 15.5 15.5 15 14.5 
2 20 19 17.5 17.5 17 
3 18 16 16 15.5 15 

Mean 18.33 16.833 16.33 16 15.5 
95% CI 17-20 15.5-19 15-17.5 14.5-17.5 14.5-17 

CI= Confidence interval 
 

 
 

Fig 1: Mean inhibition zone of (mm) exhibited by root extract of 
Momordica foetida and bark extract of Croton macrostachyus 

against S. agalactiae 
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Table 3: Zone of inhibition (mm) exhibited by commonly used 
conventional antibiotic discs against S. agalactiae. 

 

Control Zone of inhibition (mm) 
GN 20 
TTC NI 
STM 23.3 

GN =Gentamycin, TTC= Tetracycline, STC=Streptomycin  
 
3.2 Effects of 10% herbal extracts in comparison with 
commonly used conventional antibiotic discs 
In general, the size of diameter of inhibition zones exhibited 
by 10% concentration of both the plant extracts was found 
almost comparable to those of noble antibiotics discs (figure 
2). The DMSO impregnated disc hasn’t showed any inhibition 
against the organism which implies that the inhibition 
observed was exclusively by the crude extracts. The diameter 
of both crude extract and impregnated disc are equal. 
 
Table 4: Mean zone of inhibition (mm) exhibited by root extract of 

Momordica foetida, bark of Croton macrostachyus, DMSO (negative 
control) and commonly used conventional antibiotic discs against S. 

agalactiae 
 

Type of diagnostic disc Diameter of zone of inhibition 
Momordica foetida 20 

Croton macrostachyus  18.33 
Gentamycin 20 
Streptomycin 23.3 
Tetracycline NI 

DMSO NI 
 

 
 

Fig 2: Mean zone of inhibition exhibited by 10% of herbal extracts 
and conventional antibiotic discs against S. agalactiae 

 
4. Discussion 
In this study, an in-vitro antimicrobial efficacy test of bark 
extract and root extract from two medicinal plants, Croton 
macrostachyus and Momordica foetida, respectively was 
performed on three isolates of Streptococcus agalactiae 
coming from bovine mastitis cases. The results of this study 
indicated that methanol bark extract of Croton macrostachyus 
and root extract of Momordica foetida plants were effective 
strongly against the test bacteria. 
The absolute methanol extract of Croton macrostachyus 
showed a good inhibitory effect on test organism. There was 
no work done on this plant previously, especially on 
Streptococcus agalactiae, the causal agent of mastitis. But on 
different study conducted by Karunamoorthi and Ilango [18], it 
was effective larvicidal agent against Anopheles arabiensis 
which is the causative agent of malaria in humans. Its 
effectiveness was also reported on different organisms like 
causative agent of gonorrhea and syphilis by Mesfin [19]; 
typhoid and measles by Wagate et al [20]; promastigote and 
amastigote form of Leishmania aethiopica by Habtamu et al 
[21]; and E. coli and Pastuerella aeuregenosa by Johani [22]. It 
inhibited the growth of Streptococcus agalactiae isolates at all 

concentrations. When compared to Momordica foetida, it 
showed a wider zone of inhibition especially at the 
concentrations of 2.5%, 1.25%, and 0.625%.In this study, a 
direct relationship between concentration and zone of 
inhibition was observed. Therefore, in all cases of the test 
plants with antimicrobial activity, there was a dose dependent 
inhibition on the tested bacteria showing greatest activity at 
highest concentrations of the crude extracts. 
An increasing zone of inhibition with increasing 
concentrations of methanol extracts of root of Momerdica 
foetida on Streptococcus agalactiae agrees with the previous 
worker on this plant [10] even if there was a variation in zones 
of inhibition at each concentration levels. When compared to 
each mean inhibition zone to previous [10], current MIZ is 
better. Thus, the difference and similarities of this study with 
previous may be due to the method of antimicrobial 
sensitivity test adopted, the solvent used to prepare the 
bacteria, extractions method, storage condition and the 
geographical location of the plant. 
The shoot of the same plant, Momerdica foetida, was applied 
on fungus, C. albicanus, in Kenya and it was effective with 
the inhibition activity of 77.78% [23]. The current result was 
also in agreement with the report of Boily and Van, [24] who 
found out that methanolic extracts of leaf of this herb were 
active against C. albicans. This plant has been reported in 
other studies for the treatment of malaria [25, 26, 27, 28, 29]. 
According to the report of Wasswa and Olila from Uganda 
[30], Momordica foetida has been used as a treatment of ascaris 
and the plant killed the organism after 36 hours with 5% 
concentration.  
In this study, the effect observed by the root extract of 
Momordica foetida and Croton macrostachyus on 
Streptococcus agalactiae was compared. When both plants 
are compared, Momordica foetida was found as a better 
medicinal plant in the first two concentrations 10% and 5% 
with 19mm and 16mm diameters, respectively; but Croton 
macrostachyus was found to be better the last three 
concentrations 2.5%, 1.25% and 0.625% with diameter of 
16.33mm, 16mm and 15.5mm, respectively (Table 2). 
Besides, the diameter of the inhibition zone of Momordica 
foetida in the above concentrations was 15.5mm, 14.83mm 
and 13mm, respectively (Table 1). This shows that there was 
direct relationship observed between the concentration and 
zone of inhibition in both of the tested plants, exhibiting the 
greatest activity at the highest concentration of crude extracts.  
Finally, 10% Phyto-preparations from both plant parts were 
compared with conventional antimicrobial discs. The efficacy 
of those preparations at the mentioned concentration was 
satisfactory. The mean inhibition zone of both root extract of 
Momordica foetida and bark of Croton macrostachyus were 
greater than the inhibition zone obtained from Tetracycline. 
But Gentamycin inhibition zone was comparable with 
inhibition zone of the two methanol extracts of plants. 
 

5. Conclusion and Recommendations 
In this study, the root extract of Momordica foetida and 
Croton macrostachyus had demonstrated very good 
antimicrobial effect against Streptococcus agalactiae at 
concentrations of 10%, 5%, 2.5%, 1.25% and 0.625%. The 
plant extracts would seem to justify their future potential in 
different synthesis of new Phyto-remedies and their use in 
treatment of microbial infections. One way of control of drug 
resistance problem is through the development of alternative 
drugs by screening and testing medicinal plants for their 
susceptible antimicrobial effects. Therefore, the following 
points are recommended:  
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 These medicinal plants may have an effect against range 
of pathogenic microorganisms that have veterinary and 
public health importance, therefore, further researches 
should be undertaken to reveal such and other effects.  

 In parallel to testing the efficacy of these plants for 
antimicrobial activities, their toxicity should also be 
evaluated to determine the safety margin they possess. 
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