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Abstract
Background: Stereospermum kunthianum plant is known by local name Botoro, in Ethiopia and widely
used by traditional medical practitioners for the treatment of venereal diseases, dysentery and to treat
toothache in different regions of the country.

Objective: The study was designed to evaluate in vitro antibacterial activity of the crude stem bark
extracts of S.kunthianum based on the result obtained from phytochemical exploration test.

Methods: The plant part was collected from Wayu Tuka district, and air dried. The powdered plant
material was subjected to gradient extraction with solvent system using maceration technique and the
constituent matter was concentrated, separated and collected for further investigation. Preliminary
phytochemical screening test was made using the dried extract.

Results: Qualitative phytochemical exploration results showed that, the presence of alkaloid, flavonoids,
terpenoids, saponins, Phenolics and tannins. The crude extract of the respected solvent containing
relatively many phytochemicals was subjected to in vitro antibacterial evaluation using disc diffusion
method against clinically isolated bacterial strains. In this study a promising results were recorded at
higher concentration (500 ppm) of methanol extract against gram positive bacteria S. progens and S.
aurous with zone of inhibition of 23± 1.46 and 21 ± 0.71, respectively and against gram negative strain,
E.coli with zone of inhibition of 20 ± 1.63 showing close comparable antibacterial result with the
antibiotics used as standard.

Conclusion: in vitro antibacterial result of this study depicts that, antibacterial effect of methanol stem
bark extracts of S.kunthianum was positively associated due to the presence tannins and phenolic
phytochemicals.

1.	Introduction
Many plant species have been harnessed by humans for purposes of livelihood and quite a good number
are being used in traditional medicine because of the efficacy. Herbal antimicrobials discovery have long
been a popular research practice in the world. Following this, chemical synthesis, is playing a major role
in providing widespread use of antimicrobial drugs originally from medicinal plants through
easing devastation of natural resources and threat of extinction due to overexploitation. The world is in a
state of current situation, expansion as an industry revolution, due to the spread of desertification,
humans are extremely vulnerable to antibiotic resistant pathogens (Figure 1). Antibiotic-resistant strains
of bacteria can lead to longer hospitalizations, longer treatment regimens and increased side-effects from
the use of multiple and more powerful medications. This places an enormous burden on healthcare
systems, using significant human and economic resources [1]. It is believed that,  the search for
antimicrobials should be carried out quickly and widely, as they are worrying the world about the rapid
outspread of infectious diseases commonly spread through the direct transfer of bacteria, viruses or
other germs from one person to another and animal-to-human. Based on this, the belief of the researchers
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is that, the probing for natural products that can be a lead compound for modern drug discovery should
continue from a variety of plant species and its parts, because many conventional/pharmaceutical drugs
are derived directly from both nature and traditional remedies distributed around the world [2].

Natural products have been used as good sources of many modern drugs that have been used for
treatment of several human diseases. Traditionally used medicinal plants produce a variety of
compounds of known therapeutic properties; in fact, it is the chemical constituents in plants that yield the
medicinal properties [4, 5]. Stereospermum kunthianum (known by local name Botoro at Bonaya kebele
Wayu Tuka district East Wollega Zone, Ethiopia; is a deciduous shrub or tree, 3-15 m high, with a stem
diameter of 25cm. It is found in the dry areas of deciduous forest, woodland, bush, rocky outcrops,
termite mound and margins of evergreen forests [6]. 

Different parts of a plant widely used by traditional medical practitioners for the treatment of various
human diseases. For example, the pods are chewed with salt to treat coughs, ulcer, leprosy, skin
eruptions, venereal diseases, curing bronchitis, pneumonia, cough, rheumatic arthritis and dysentery. The
twigs are chewed to clean teeth and to treat toothache and wound. The roots and leaves have been found
useful in treating venereal diseases, respiratory ailments, gastritis, and as Analgesic, anti-inflammatory
and anthelmintic activity as well [6-9]. 

2.	Chemicals, Reagents And Methods
2.1 Chemicals and Reagents 

The chemicals and reagents that were used in this study includes, Analytical Reagent grade solvents,
Petroleum ether, (Blulux Laboratories Pvt.Ltd, India), Ethyl Acetate 95 % (Loba Chemie Pvt.Ltd., India),
methanol 99 % (Sisco Research laboratories Pvt.Ltd., India) chloroform (Blulux laboratories Pvt.Ltd.,
India), Potassium Iodide (UniChem Chemical, India), Iodine (Samir Tech-Chem Pvt. Ltd., India), Sodium
hydroxide (Loba Chemie Laboratory Reagents, Fine Chemicals, India.), Hydrochloric acid (Loba Chemie
Laboratory Reagents, Fine Chemicals), Sulphuric acid, Ferric chloride and Acetic acid (Loba Chemie  Pvt.
Ltd., India). 

2.2 Methods

2.2.1 Plant sample collection and Extraction 

The stem bark of S. kunthianum plant was collected from around Bonaya kebele, Wayu Tuka district, East
Wollega Zone, Ethiopia and air dried. The herbarium specimen was identified by Dr.Tena Regasa at
Biology Department, Wollega University, Ethiopia; where a voucher specimen was deposited for
reference. Three solvents were used for polarity gradient extraction of stem bark of the S.kunthainum
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using conventional extraction technique, i.e. maceration, starting from petroleum ether, ethyl acetate, and
methanol. About 350 grams of fine powder of stem bark of S.kunthainum was placed in 2000 mL conical
flask and extracted with 1500 ml of Petroleum ether for 48 hours while shaking. Following this solvent
extraction supernatant was filtered with filter paper (Whatman no 1 filter paper,) into filtrate and marc.
The filtrate was kept for concentration but the Marc was allowed to dry at room temperature and the
process of extraction was repeated with Ethyl acetate and methanol in the same manner successively.
Solvents were removed from the filtrate by rotary evaporator (rotovap) (Buchi R-210 Rotavapor
System) under reduced pressure and crude extracts were collected separately and made to dry at room
temperature and the dried masses were weighed and the percentage yield was calculated and stored in
refrigerator below 4°C [10], until used for preliminary qualitative phytochemical analysis and microbial
assay.

2.2.2 Phytochemical exploration 

Phytochemical examinations were carried out for all the extracts as per the standard methods. The
collected plant extracts were subjected to qualitative phytochemical analysis for identification of various
classes of active chemical constituent’s i.e. secondary metabolities such as alkaloids, Flavonoids,
Phenolics, saponins, terpenoids, glycosides, steroids and Tannins according to the methods discussed in
the literatures [11-14]. The test solution was prepared by dissolving 1g of each of crude extract of
petroleum ether, ethyl acetate, methanol in 50 mL of respective solvents. 

Test for Alkaloid (Wagner Test): To 1 mL of each crude extract (petroleum ether, ethyl acetate and
methanol), a few drops of Wagner reagent (Iodine in potassium iodide) was added. Formation of reddish
brown precipitate indicates the presence of alkaloids.

Test for Flavonoids (Alkaline Reagent Test): 2 mL of each crude extract was treated with 2 mL of 2%
NaOH solution and a few drops of Diluted acid were added. A formation of yellow color indicates the
presence of flavonoid.

Test for phenolics (Ferric chloride Test): 1mL of each crude extract was treated with 4 drops 5% ferric
chloride. The appearance of bluish black color showed the presence of phenols.

Test for Terpenoids (Salkowski Test): 2 mL of stock solution of each crude extracts was treated with 2mL
of chloroform .Then 3 mL of concentrated Sulphuric acid was added. Golden yellow color indicates the
presence of terpenoids.

Test for Saponins: 2 ml of stock solution of each crude extract in a test tube, 2 mL of distilled water was
added and vigorously shaken for 15 minutes. Formation of 1 cm foam confirms the presence of
saponins.

Test for tannins: About 0.5 g each portion was stirred with about 10 ml of distilled water and then filtered.
Few drops of 1% ferric chloride solution were added to 2 ml of the filtrate occurrence of a blue-black,
green or blue-green precipitate indicates the presence of tannins.
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Test for steroids (Salkowski Test): To 2mLof stock solution of each crude extract was added to 2mL of
chloroform followed by 3 mL concentrated sulphuric acid. Formation of red color showed the presence of
steroids.

Test for glycosides (Liebermann’s Test): 1mLof stock solution each crude extract was mixed 2 mL of
acetic acid and 2 mL of chloroform. The mixture was then cooled and a few drops concentrated H2SO4

was added. The presence of green color indicates the presence of glycosides.

2.2.3 Microorganisms and Antibacterial Test:

Test microorganisms were: Staphylococcus aureus, Streptococcus pyogenes, Escherichia coli
and Klebsiella pneumoniae. All the organisms used in this study were clinical isolates obtained from
Department of biology, College of Sciences, Bahir Dar University, Ethiopia. 

Preparation of test solution for microbiological assay: 0.5g of petroleum ether, ethyl acetate and
methanol crude extracts were dissolved in 10 mL of DMSO to obtain a stock solution for antibacterial
activity test.

Disc diffusion Methods: The three samples crude extracts, petroleum ether, ethylacetate and methanol
were tested on the four test isolates. Standard antibiotic (Gentamycin) was adapted as positive control
whereas, DMSO as negative control were assayed simultaneously. A series of plant extract
concentrations (50, 100,200, 300, and 500) ppm were added to clean and Sterilized discs with Mueller
Hinton agar media seeded with selected gram negative and gram positive bacteria, incubated at 37°C for
24 hrs to evaluate growth inhibition. The experiment was done triplicate, and average values of zone of
inhibition was recorded in mm for its antibacterial activity test result verification.

3.	Results And Discussions
3.1 Determination of extraction yield

Extraction yield was calculated according to the equation: % Yield = weight of the dry extract x 100/ Total
weight of powdered the dry plant material used [15] and the result is given in Table 1.

The amounts of percentage yields of plant extraction are look dependent on the solvent polarity used in
the extraction. In agreement with this, methanol extract gave the largest mass of phytochemicals
compared to that of petroleum ether and ethyl acetate extracts. This may be due to the highest polarity
index of methanol [16] as compared to other solvents used. Accordingly, the results revealed that, to get a
lot of secondary metabolites from the plant, it is necessary to use more polar solvents.

Table 1. Percent yield of petroleum ether, ethyl acetate and methanol extract of stem bark of S.
kunthainum
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Plant and solvent extract
 Dry powder (g)
 Yield (g)
 Yield (g)


Petroleum ether
 350
 2.8
 0.8


Ethyl acetate
 350.87
 4
 1.14


Methanol
 339.51
 11
 3.24


3.2 Phytochemicals screening result

Phytochemical exploration of the crude extracts of the stem bark of S.kunthianum showed the presence
of alkaloids, Flavonoids, Terpenoides saponins, Phenolics and tannins. While methanol extract gave a
positive test for all phytochemicals tested including the others have. petroleum ether and ethyl
acetate extracts showed the absence of Phenolics and tannin secondary metabolites tested in the stem
bark of S.kunthianum (Scheme 1).

In Medicinal plants, complex chemical substances of different compositions are found as secondary
plant metabolites in one or more of different parts of  these plants and is  widely used by traditional
medical practitioners for the treatment of various human  diseases [17]. S. kunthianum, in Ethiopia, has
been reported to be used traditionally for treating various human aillments. According to M. Giday et al,
stem bark, root and root bark of S. kunthianum plant is used to treat Diarrhoea, snake bit, scorpion bits
and wound [18]. The aqueous extract of S. kunthianum stem bark possesses anti-inflammatory activity
which is probably related to the inhibition of prostaglandin synthesis [19]. The roots and leaves have
been found useful in treating venereal diseases, respiratory ailments, gastritis, respiratory ailments,
Analgesic and anti-inflammatory, as well as the anthelmintic activity [20]. Kothai Seshathri reported that,
Stereospermum kunthianum   plant has Antimicrobial properties of Ethiopian chewing  sticks against
Candida albicans [21].

3.3 Antibacterial activity result

Here by the discussion of antibacterial activity result is based on the results obtained from phytochemical
exploration (Scheme 1). The in vitro antibacterial test of methanol extracts of stem bark of S.kunthianum
presented in Table 2, showed the susceptibility test against gram positive and gram negative organisms.
The methanol extract exhibited close comparable level of inhibition against gram positive organisms
compared to standard antibiotic gentamycin at 500 ppm. This is suggestive of the presence of some
compounds or groups in the extracts with chemical functional group similar mechanism of action to that
of gentamycin at higher concentrations. The highest activity was exhibited by crude extract against
Streptococcus pyrogens (23 ± 1.46 mm) and the lowest activity was exhibited against Klebsiella
pneumonia (11 ± 0.82 mm) Table 2. However, it was suggested that plant extracts exhibiting diameters of
zones of inhibition exceeds 10 mm were considered to be active [22, 23].The result can therefore be
considered as promising findings that, serve as a source of information about the plant type that, the
researchers to do more work to find Antibiotics for antibiotic resistant pathogens. 
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4.	Conclusions
The observed antibacterial activity of methanol stem barks extracts of S.kunthainum justify the
traditional use of the plant for the treatment of different bacterial infections. In addition, though, there are
compounds reported with annotated structures from the plant, the researches try to recommend that,
purification of the active extracts and elucidation of the structures with relative stereochemistries from
the plant should be carried out in wide, that can be lead compounds in pharmaceutical industry for
modern drug to manage antibiotic resistant bacterial infections.

5.	Declarations

Table 2. Antibacterial inhibition zone of methanol stem bark crude extracts of S.kunthainum.

  

Concentration of extracts  (ppm)

Zone of inhibition (mm) 

Gram positive bacteria  Gram negative bacteria

S. aurous S. pyrogens E. coli K. Pneumonia

50 12  0.65 19   0.19 15   0.20 8   0.28

100 13   0.81 19   0.05 15   0.53 9       0.20

200 13   0.43 20   0.57 15  0.41 10   0.48

300 16   0.46 21   0.52 18   0.81 10   0.21

500 21   0.71 23   1.46 20   1.63 11   0.82

Key: data was expressed as a mean of three determinations (   ) standard deviation; S. aurous =
Staphylococcus aurous, S. pyrogens = Streptococcus pyrogens, E.coli = Escherichia coli, K pneumonia =
 Klebsiella pneumonia.  

The methanol extract under study have shown considerable antibacterial effect; therefore, thus this can
be attributed to primarily the presence of tannins and phenolics (Schem 1). Tannins  have   been  reported
 to   inhibit  growth  of  microorganisms  by   precipitating microbial protein and making nutritional protein
unavailable  to   them [24, 25].  Either way or in contrast, the flavonoids have been known to be
synthesized by plants in response to microbial infection, while Saponins  also have  been   reported  to
 exhibit   wide  range  of   biological  activities  especially antibacterial whose mode of action involves cell
membrane lysis [26]. The presence of phenolic hydroxyl groups (Section 2.3) with high protein binding
affinity may inhibit microbial enzymes and simultaneously increase affinity to cytoplasmic membranes,
consequently enhancing the antibacterial activity [27]; thus  the  high  activities   exhibited  by  the
methanol soluble portion could be as a results of it containing  most  of   the  secondary  metabolites  
found  in  the   extracts.
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Scheme 1 is available in Supplemental Files section.

Figures
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Figure 1

The picture taken from World antibiotic awareness week 2021 as heartbreaking homework for a
Microbiologist [3]
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Figure 2

Stereospermum kunthianumplant (known by local name Botoro) at Wayu Tuka district East Wollega
Zone, Ethiopia (Picture taken by Lamessa Bekele in May, 2021).

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

scheme1.png

https://assets.researchsquare.com/files/rs-1294105/v1/e9bef54085dee43fd4d932a6.png

