International Journal of Botany Studies
ISSN: 2455-541X
www.botanyjournals.com
Volume 1; Issue 1; January 2016; Page No. 20-22

Antimicrobial activity of selected medicinal plants' extracts against streptococcus pneumoniae
Amadi EK, Kareru PG, Keriko JM, Kiptoo J
Chemistry department, Jomo Kenyatta University of Agriculture and Technology, Kenya
Abstract
The objective of this research was to determine the antibacterial and antifungal activities of the five medicinal plants against
Streptococcus pneumoniae. Aloe secundiflora was more effective followed by Vernonia brachycalyx, Terminalia brownii,
Carissa edulis and Tithonia diversifolia. In the case of solvents, ethanol was the best then water, ethyl acetate and lastly hexane.
The work envisaged by this research includes determination of the efficacies of the solvent extracts used in the treatment of
bacterial and fungal diseases. Further separation of solvent extracts was done using column chromatography. Bioassay guided
chromatography revealed the activity trends. Hence in this study, the antibacterial and antifungal activity of selected medicinal
plants were tested against bacterial and fungal isolates.
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1. Introduction
Herbal medicines, also known as herbal remedies, herbal
medicinal products, phytopharmaceuticals, Phytotherapeutic
agents or phytomedicines [1] have been used by billions of
people around the World for thousands of years to treat various
diseases [2]. Herbal medicines have shown proven benefits for
the prevention and cure of different ailments and thus have
become a popular form of healthcare. The increase in the
popularity is due to increase in the cost of treatment with
modern medicine, fear of side effects of modern drugs and
appreciation of natural remedies, which represent the
alternative healthcare movement. This renders the herbal and
alternative medicines very strategic in use for disease
prevention and health promotion as has been advocated for by
WHO since 1970s in recognition of this fact [3]. There are many
herbal medicinal products in Kenyan markets today which are
used in treating various ailments [4]. Some of the diseases
treated include pneumonia, typhoid and candidiasis [5].
The antimicrobial activity of herbal medicinal products may be
attributed to the presence of alkaloids [6] and flavonoids [7].
Flavonoids have been shown to have anti-bacterial, antiinflammatory, anti-allergic, anti-mutagenic, anti-viral, antineoplastic, anti-thrombotic and vasodilatory activity.
Flavonoids are of immense medicinal values since they posses
antioxidant and anti-inflammatory activity. It has the ability to
scavenge hydroxyl radicals, super oxide anions and lipid
peroxy radicals [8, 9].
2. Materials and Methods
2.1 Collection of Ethno-Botanical Information and
Treatment Methods
The ethno-botanical information of these medicinal plants was
given once the herbalists revealed the particular medicinal
plants employed in the preparation of each formulation to cure
pneumonia, typhoid and candidiasis [10]. This information was
obtained using questionnaires and also oral interviews.
2.2 Collection of plant material
Plant materials from five different plants namely Terminalia
brownii, Vernonia brachycalyx, Carissa edulis, Aloe

secundiflora and Tithonia diversifolia were collected from their
sources in Eastern Kenya with the help of the herbalists and
studied on various parameters. The samples were collected in
sterile polyethylene bags.
Table 1: Specific parts of the Medicinal plants used
S. No.
1
2
3
4
5

Plant species
Terminalia brownii
Vernonia brachycalyx
Carissa edulis,
Aloe secundiflora
Tithonia diversifolia.

Part used
Bark
Stem and leaves
Stem and leaves
Leaves
Leaves

2.3 Preparation of plant extracts
Plant sample specimens were air-dried on the laboratory
benches away from direct sunlight. Once dry, the plant parts
were grounded into powdered form, stored in plastic bags and
sealed to avoid contact with moisture for further use. The
specific plant parts were extracted using solvents of increasing
polarity (Hexane, Ethyl acetate, Ethanol and aqua) using
soxhlet apparatus method. All the extracts were concentrated
and spray dried to obtain the powder form of the extracts.
2.4 Test organisms
The bacterial isolate Streptococcus pneumoniae and fungal
isolate Candida albicans, all clinical isolates, were obtained
from KEMRI Nairobi. The anti-biotic agents (powder);
gentamycin and erythromycin were purchased from Kobian
Kenya Limited.
2.5 Sensitivity Testing Using Disk Diffusion Method
The antimicrobial screening was carried out using the disk
diffusion method. Antibacterial activity was done on Nutrient
Agar using Streptococcus pneumoniae as bacterial isolate.
Antifungal activity was determined on Potato Dextrose Agar
(PDA) using Candida albicans as fungal isolate. 28 g/L of
Nutrient agar was dissolved and sterilized at 121 °C in an
autoclave. The test microorganism were inoculated into tubes
of nutrient broth separately and incubated at 37 oC and 28 oC
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for 24 h for bacterial and fungal isolates respectively. The
media were left to cool to around 40 oC and dispensed in sterile
petridishes and left to solidify. Each of the cultures was then
adjusted to 0.5 McFarland turbidity standards and inoculated
(0.1 ml each) onto respective agar plates. It was allowed to dry
for 10 minutes. Paper disks were diffused in each of the
samples and dried at 40 oC. The disks were pressed gently onto
the seeded agar plates with the tips of sterile forceps.

Antimicrobials gentamycin and erythromycin with yeast as an
anti-fungal served as negative controls. The plates were
incubated at 37 oC for 24 hours after which antimicrobial
activity was determined by measurement of diameter zones of
inhibition (Mm) (against the test organisms) around each of the
extracts and the antibiotics [11].
3. Results/ Discussion

Table 1: Antibacterial activity of different plant extracts against Streptococcus pneumoniae
Solvent used/ Zone of inhibition
Plant name

Hexane

Ethanol

Ethyl acetate

Terminalia brownii
6.8 ± 0.5
9.2 ± 0.3
7.8 ± 0.5
Vernonia brachycalyx
9.5 ± 0.8
9.5± 1.2
7.0±0.8
Carissa edulis
7.5 ± 0.7
8.0±0.9
8.3±1.2
Aloe secundiflora
7.3±0.4
17.0±0.8
7.5±0.2
Tithonia diversifolia
0.0±0.0
0.0±0.0
8.0±0.5
*Analysis done in triplicates; NI- No Inhibition
ERY- (Erythromycin 15µg); GEN-(Gentamicin 15 µg); YEA-(Yeast 10 µg)

The anti-bacterial and anti-fungal activities of the extracts were
shown in Table 2. All the solvent extracts of all the plants were
effective. Streptococcus pneumoniae was inhibited to a greater
extent by Vernonia brachycalyx extracts. Terminalia brownii
showed excellent antibacterial activity towards all organisms
tested. The zone diameter for plant extracts were greater than
the standard antibiotics gentamicin, erythromycin and yeast.
Towards fungi also, the Carissa edulis extracts were highly
effective.
Aloe secundiflora is widely reported to possess several
activities [11]. Various authors had reported the presence of a
wide range of phytochemicals from Aloe secundiflora [11, 5].
They suggest these extracts as eco-friendly fungicides. The
minimum bactericidal concentration of Aloe secundiflora
ranged from 4.2 mg to 17.0 mg/ml. The Minimum bactericidal
concentration is low, thus showing good antibacterial activity
against the tested organisms.
It has been used as a folk remedy for candidiasis, cold,
diarrhea, typhoid, pneumonia, dysentery, flu, inflammation,
measles, sore throat and in healing of wounds [5]. Several
alkaloids have been isolated from leaf extracts having
pharmacological properties [5, 11]. Apart from alkaloids, other
important compounds isolated from Aloe secundiflora include
flavones, steroids, flavonoids, tannins and saponins [13].
Aloe secundiflora and Vernonia brachycalyx very high
antibacterial and antifungal activities that prove their use in
traditional medicine. Extensive research is required to find out
the mechanisms of action as well as bioactivity of the various
phytochemicals present in them.
4. Conclusion
There are many herbal medicinal products in Kenyan markets
today which are used in treating various ailments. Herbalists
prescribe and administer herbal drugs which are polyherbal in
the treatment of pneumonia, typhoid and candidiasis.
Pneumonia drug consists of a combination of five different
plants while typhoid and candidiasis drugs consist of four
plants each. Characterization and evaluation of the herbal drugs
is necessary so as to establish the dosage of the medicine for
proper treatment. This can be done by determining the efficacy
of these herbal medicines through biological in-vitro assay

Water
6.8±0.1
7.8±0.6
10.0±1.2
0.0±0.0
0.0±0.0

ERY
6.6±0.2
8.2±0.6
7.8±0.3
8.4±0.7
2.2±0.4

Control
GEN
6.8±0.4
7.2±0.5
7.2±0.1
8.0±0.8
2.4±0.6

YEA
6.0±0.0
4.0±0.2
5.6±0.6
4.2±0.1
0.8±0.0

screening and their LD50 and the therapeutic doses can be
obtained and compared to those of conventional drugs
5. Acknowledgements
5.1 Funding
I appreciate NACOSTI (National Commission for Science,
Technology and Innovation) and Science, Technology and
Innovations (St & I) Grant for the funds they awarded for the
research that enabled me to carry it out and even to publish this
paper.
The authors wish to thank Jomo Kenyatta University of
Agriculture and Technology plant taxonomist for helping in the
identification of plant species used in the treatment.
5.2 Author’s Contribution and Competing Interests
There were no competing interests.
6. References
1. Hussain K, Majeed TM, Ismail Z, Sadikun A, Ibrahim P.
Traditional and Complementary Medicines: Quality
Assessment Strategies and Safe Usage, Southern Medical
Review, 2009; 2(1):19-23.
2. Giri L, Andola CH, Purohit KV, Rawat MSM, Rawal SR,
Bhatt ID. Chromatographic and Spectral Fingerprinting
Standardization of Traditional Medicines: An Overview as
Modern tool. Research Journal of Phytochemistry. 2010;
4(4):243-241.
3. Mosihuzzaman M, Choudhary IM. Protocols on Safety,
Efficacy, Standardization, and Documentation of Herbal
Medicine, Pure and Applied chemistry, 2008;
80(10):2195- 2230.
4. Bandaranayake WM. Modern Phytomedicine, Turning
Medicinal Plants into Drug, Wiley-vch, Weinheim, 2006,
25-57.
5. Kareru PG, Kenji GM Gachanja AN, Keriko JM, Mungai
G. Traditional Medicines among the Embu and Mbeere
Peoples of Kenya. African Journal of Traditional,
Complementary and Alternative Medicines. 2007;
4(1):75–86.

21

6.

7.

8.

9.

10.

11.

12.

13.

Ebana RUB, Madunagu BE, Ekpe ED, Otung IN.
Microbiological Exploitation of Cardiac Glycosides and
alkaloids from Garcinia kola, Borreria ocymoides, Kola
nitida. Journal of Applied Biotechnology. 1991; 71:398401.
Oyeleke BS, Dauda B, Boye OA. Antibacterial activity of
Ficus capensis. African Journal of Biotechnology. 2008;
(7):1414–1417.
Okwu DE. Phytochemicals and vitamin content of
indigenous spices of South eastern Nigeria. Journal of
Sustainable Agriculture and Environment. 2004; 6(1):3037.
Okwu DE. Josiah C. Evaluation of the chemical
composition of two Nigerian medicinal plants, African
Journal of Biotechnology. 2006; 5(4):357-361.
Alan L, Miller ND. Antioxidant Flavonoids: Structure,
Function and Clinical Usage, Alternative Medicine
Review, 1996; 1:103-111.
Amadi EK. Evaluation of herbal drugs used to treat fungal
and bacterial diseases in Mbeere, Eastern Kenya.
International Journal of Herbal Medicine. 2013; 1(4):8587.
Lino A, Deogracios O. The in-vitro antibacterial activity of
Annona senegalensis, Securidacca longipendiculata and
Steanotaenia araliacea. Ugandan Medicinal plants African
Health Science. 2006; 6(1):31-35.
Amadi EK, Kareru PG. Qualitative phytochemical analysis
of selected medicinal plants in Mbeere, Kenya.
International Journal of Development in Medical Sciences.
2013; 5(1&2).

22

