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Abstract

Respiratory tract infections affect both the upper and lower respiratory parts of the respiratory
system. It’s caused by the bacterium called Streptococcus pneumoniae. 9 million Ugandans are
reported to have symptoms of respiratory tract infections after every two weeks in the primary
health care centres and over 2 million people die each year. Traditionalists and herbalists in Uganda
have adapted to using Combretum molle regulate the cases of respiratory tract infections.
Therefore, this Study was to investigate the phytochemical composition of C.molle for
antibacterial activities, analyze the phytochemical composition of C.molle and to evaluate the
efficacy of C.molle stem back extract against antibacterial activities. The crude extract of C.molle
was subjected to preliminary phytochemical screening and antimicrobial tests. The phytochemical
tests were carried out using standard methods of analysis and these investigations revealed the
presence of alkaloids, flavonoids, phenols, Quinones, tannins, Saponins and Glycosides while
terpenoids and steroids were not present in the crude extract. An herbal syrup was formulated and
named CODEM 40. This could top to greater protection and assistance to people in managing
respiratory tract infections. Therefore, additional studies and elucidation of the active compounds
S0 as to provide a new or principal component for production of new drugs can be opened up
further studies to investigate the toxicity of C.molle herbal products before their recommendation

for use.
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CHAPTER ONE: INTRODUCTION
1.1 Background

Respiratory tract infections (RTIs) are diseases associated with fever, sore throat, blocked nose,
cough, colds, malaise and running nose. It is always caused either viruses like Rhinovirus and
Corona virus or bacteria like Streptococcus, Staphylococcus and Moraxella (Chrian, Erasto, &
Otieno, 2011). Globally, Streptococcus and Staphylococcus are the commonest bacteria that cause

the majority of respiratory tract infections (Wiemken, Peyrani, & Ramirez, 2012).

A respiratory tract infection is one of the diseases that report the biggest number of patients in
primary health care centers of Uganda. The commonest that affects the populations include
pneumonia, asthma, and tuberculosis. These mainly affect extreme ages that is to say very young
and very old (Wiemken et al., 2012). In Uganda, over 9 million people are infected by respiratory
tract infections with about 2 million deaths every year. The majority of these infections occur in
low income countries where the increased cases of infections are attributed to inaccessibility to
immunization, medication and inability of health care systems to provide care thus leading to
avoidable death (Boloursaz et al., 2013). In Uganda, 3 million infants (< 5 years) have been
identified to be victims of respiratory tract infections every year (Kiguli et al., 2021). Entirely
about 9 million Ugandans are reported to have symptoms of RTIs after every two weeks in the
primary health care centres and over 2 million people die each year (Erku & Aberra, 2018).
There are numerous drugs prescribed for management of respiratory tract infections and they are
in category of analgesics (paracetamol and ibuprofen), antihistamine (diphenhydramine),
antibiotics (penicillin and amoxicillin) and anticholinergics (ipratropium and scopolamine) (WHO,
2001). In spite of the present drugs, RTIs cases are still in increase (Schuetz et al., 2013) For
example in Uganda, there were 19 millions Ugandans suffering from respiratory tract infections
in 2020, 18millions in 2021, 20millions in 2022. This is has contributed to COVID-19 (Vihta et
al., 2022)

The surge up of the many victims suffering from RTIs is linked to resistance of the pathogens the
available drugs (Cimolai, 2021).The cumulative rates of antibiotic resistance in community
pathogens have focused the attention of researchers and clinicians on this public health

problem(Ferri, Ranucci, Romagnoli, & Giaccone, 2017). There has been resistance to penicillin in



the past decade with a very high-level resistance to antibiotics(Brusselaers, Vogelaers, & Blot,
2011). For example staphylococcus aureus has become resistant to penicillin and Streptococcus
pnuemoniae has also become resistant to penicillin (Rammelkamp & Maxon, 1942) and
Streptococcus pnuemoniae has also become resistant to penicillin (Reinert, 2009)

Resistance of the bacteria to drugs has become a natural biotic occurrence that is linked to a range
of factors like limited access to effective drugs, un-restricted laws governing the production of
drugs and absence of income to pay for suitable and first-class medications (Planta, 2007). As a
consequence, there is an urgent need for alternative therapy for management of RTIs (Dias &
Bagnato, 2020)

Therefore most Ugandans have resorted to usage of medicinal plants as an alternative in
management of respiratory tract infections in both rural and urban areas in Uganda since they are
accessible and available at any time of the day.(Lamorde et al., 2010; Tugume & Nyakoojo, 2019).
The medicinal plants used in management of RTIs in Uganda include: Citrus limon, Biden pilosa,

garlic and Combretum molle (Kaggwa et al., 2022).

The search for new drugs with improved antibacterial activity to substitute those that have become
inactive is therefore necessary(Wang, Hu, & Shao, 2017).This study was purposed to study the

phytochemical and antibacterial property of C.molle.
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1.2 Problem statement

Prevalence of respiratory tract infections is very high globally and it has reported many cases in
primary health care units (Jin et al., 2020). Approximately 8.8 million Ugandans are reported to
have signs of respiratory tract infections in every two weeks in the primary health care
Centers(Snidal, Barnard, Atuhairwe, & Amor, 2015). over 3 million of these die each year of

respiratory tract infections (Cummings et al., 2019).

This is ascribed to high charges for the treatment, inaccessibility to the drugs mainly for people in
rural areas of Uganda (Robertson et al., 2019). Similarly, the most upsetting issue is the resistance
of S.pnuemoniae to the approved drugs(Ventola, 2015).Streptococcus pneumoniae’s failure to
respond to the treatment has led to extended ailment and greater risk of death(Friedman, Temkin,
& Carmeli, 2016).

Treatment dissatisfactions also result into to extended occurrences of contamination, surging up a
big numbers of sick people in the public thus rendering the general population to the risk
respiratory tract infections(Umuhoza et al., 2021). It has be sited that disease resistance is
emerging to nearly all the currently existing drugs since bacterial pathogens are developing with

new drugs of virulence and new designs of resistance to antimicrobial means(Organization, 2000).

New classes of drugs are progressively required outstanding to the cumulative population at risk
and the rising prevalence of resilient pathogenic bacteria (O'Neill, 2016). This has called for other
options that are affordable and accessible to Ugandans like medicinal plants(Ssenku et al., 2022).
C.molle is one of the medicinal plant has been used in management of respiratory tract infections

in various parts of Uganda (Schultz, Anywar, Wack, Quave, & Garbe, 2020)

C.molle based components are used as natural antimicrobials to treat bacterial pathogens and

respiratory tract infection. The antimicrobial compounds from C.molle may prevent the bacteria



by several mechanisms than the currently used drugs which may have medical significance in
treatment of resistant bacterial strains (Seukep, Sandjo, Ngadjui, & Kuete, 2016).However, there
is scarce information on the efficacy of C.molle on the management of RTIs, this has promoted

the researcher to conduct one.

1.3 Objectives

1.3.1 General objectives
Investigate the phytochemical composition of C.molle for antibacterial activities

1.3.2 Specific objectives
1. Analyze the phytochemical composition of C.molle

2. Evaluate the efficacy of C.molle stem back extract on S. pneumoniae

1.4 Significance

S. pneumoniae has become resistant to some of the existing drugs like penicillin and amoxicillin;
this is attributed to the mutations of S. pneumoniae. Therefore, there is need to develop new drugs
to manage the wide spread of respiratory tract infections which is 3 million infants (< 5 years)
have been identified to be victims of respiratory tract infections every year (Kiguli et al., 2021).
Entirely about 9 million Ugandans are reported to have symptoms of respiratory tract infections
after every two weeks in the primary health care centres and over 2 million people die each year
in Uganda (Erku & Aberra, 2018).

Therefore, C.molle can be exploited as a source of antibiotics. Thus, this study was aimed at
providing an alternative source for management respiratory tract infections from C.molle and to

justify the information about the phytochemical composition of C.molle stem bark extract.



CHAPTER TWO: LITERATURE REVIEW

1.1 Description of a medicinal plant

Medicinal plants have been used for centuries as remedies for human diseases and offer a new
source of biologically active chemical compounds as antimicrobial agents(Das, Tiwari, &
Shrivastava, 2010).

Medicinal plants are the richest bio-resources of drugs of traditional medicinal systems, modern
medicines, food supplements, and folk medicines, pharmaceuticals, intermediate and chemical
entitled for synthetic drugs (Majeed & Rehman, 2021).

Basing on estimations, (14- 28)% of higher plant species function as medicine and 74% of
pharmacologically active plant obtained compounds were found after making a pursue on
medicinal use of plants (Ncube, Afolayan, & Okoh, 2008)

Depending on medicinal plants have the ability be a source of both traditional and modern
medicines. Herbal medicine has been shown to have profound utility with about 80% of rural
population dependence on it for their primary health care(Mahomoodally, 2013). Around 80-90
billion of the population in the world rely on traditional medicine for their primary health care(Sen
& Chakraborty, 2017).

Plant materials give the models for (50 -60)% of Western pharmaceutical industries and other
uses that proposed capable useful biological action (Pan et al., 2013).The desire of using plant
extracts for treatment of microbial infections has been increasing from late 1990s when the typical
antibiotics became ineffective with undesirable toxic effects(Lewis, 2013).

2.2 Combretum molle
C.molle is called velvet bush willow in English, baster rooibos in Afrikaans and umBondwe in
Zulu. It belongs to the genus Combretum(l. E. Cock & Van Vuuren, 2020).

C. molle germinates from fresh seeds, grows as a shrub to a height of about 13 meters with a
rounded crown. With a bark that is grey when young and black when old, with simple leaves that
are hairy when immature and smooth when mature. It flowers from September to
November(Shorrocks & Bates, 2015).



Combretaceae consists of 20 genera and 300 species (Eloff, Katerere, & McGaw, 2008). These
species include: Combretum apiculatum, used to treat snake bites and bloody diarrhea, (Roy,
Gorai, Acharya, & Roy, 2014). Combretum hereroene, used to treat bilharzia and infertility in
women (McGaw et al., 2001)and C.molle is used to treat fever, dysentery, diarrhea, vomiting and
fever (Papo, Van Vuuren, & Moteetee, 2022).Different organs such as leaves, roots and stem bark

of C. molle are predominantly used (Nyenje, 2011)

Traditional physicians hire species of Combretaceae for medicinal uses like bacterial, fungal,
viral and parasitic infections(l. Cock, 2015). C. molle has been stated to have antifungal,

antimicrobial, anti-parasitic, antioxidant, and anti-inflammatory activity (Kaggwa et al., 2022)

However, there isn’t a sufficient awareness study which has proven the stem bark of C.molle for
its antibacterial activity against S. pneumoniae which has created potential health harms in our
communities as a cause of respiratory tract infections. And since there is scarce information about
the efficacy C.molle stem bark extract in the management of respiratory tract infections, this

prompted the researcher to conduct one.



2.2.1 Structures of Combretum molle

Figure 1 Structures of Combretum molle

2.2.2 PHTOCHEMICAL SCREENING OF COMBRETUM MOLLE
Medicinal plants produce aromatic secondary metabolites which synthesize phytochemical
compounds that have no effect on the human body these include tannins, alkaloids, carbohydrates,

terpenoids, steroids and flavonoids(Shakya, 2016)

Academic fields have screened plant material for antimicrobial properties, various solvents for
example ethanol, methanol, petroleum ether, chloroform, hexane, ethyl acetate,
DCM(dichloromethane) and water has been used to extract active compounds(Houghton &
Raman, 2012)

Using the thin layer chromatography, C.molle methanolic plant extract was found to have
phytochemical compounds like phenolic, flavonoids, tannins and Saponins (Ntshanka M. N,
2020).



According to the phytochemical screening carried out by Bassene in 2012, C.molle was found to
have tannins, flavonoids, alkaloids, Saponins, phenolic compounds and heterosides
cardiotonics(Koevi et al., 2015). Phytochemical compounds like flavonoids, glycosides, tannins
and Saponins have made C.molle a good inhibitor of microbial growth(Kulawe, Abubakar, &
Abubakar, 2019).

2.3 Respiratory Tract Infections

A respiratory tract infection disturbs respiratory system which is responsible for breathing. These
infections affect your sinuses, throat and lungs (de Menezes et al., 2021). RTIs are classified as
upper respiratory tract infections and lower respiratory tract infections (Sandelowsky, Stéllberg,
Nager, & Hasselstrom, 2011). Upper RTIs include: Common cold, Epiglottitis, Laryngitis and sore
throat A patient exhibits symptoms like fever, hoarse noise, fatigue, red eyes and running nose. It
usually last for one to two week (Zoorob, Sidani, Fremont, & Kihlberg, 2012). The lower RTIs
distress the airways and lungs. They last longer and are more serious. They include: bronchitis this
causes coughing and fever and bronchiolitis which mainly affect children, chest infection and

pneumonia(Sandelowsky et al., 2011).

2.4 Streptococcus pneumoniae

S. pneumoniae is a Gram-positive, non-spore-forming cocci which are about 0.5-1.2 um in size
(Ghosh & Mandal, 2018). It often grows in chains and pairs that oxidase and catalase as negative
(Raluca & Mariana).lt colonizes the upper respiratory tract of 5-15% of normal
individuals(Baggett et al., 2017). S. pneumoniae is very infectious as it kills the host defense
system(Aberdein, Cole, Bewley, Marriott, & Dockrell, 2013). Its responsible for causing
respiratory tract infections It does the spreading by produces toxins that are harmful to its host and
has numerous protein surfaces with physical structures that play a vital role in pathogenesis
(Brooks & Mias, 2018). S. pneumoniae withstand both aerobic and anaerobic conditions. Thus

making responsible for millions of deaths worldwide. (Brooks & Mias, 2018).



2.4.1 STRUCTURE OF STREPTOCOCCUS PNEUMONIAE

Streptococcus pneumoniae

Cell Membrane

Cytoplasm Capsule

Chain of Cocci

Figure 2 structure of streptococcus pneumoniae

2.5 Mode of transmission of Respiratory tract infections

RTIs can be got when a virus or bacteria enters your respiratory system.(Lappin et al., 2017) Can
get an affected if they interact with infect or tremor hands with the infected person touch their
mouth, nose or eyes. These germs from the hands go in and contaminate the body (Sarwar & Imran,
2021).

2.6 Mechanisms Bacterial resistance against prescribed drugs

Bacterial resistance has its basis at the hereditary level where changes in the genetic character of
the formerly prone bacteria takes place via mutation or overview of novel hereditary evidence
(Martinez, 2014)

Hereditary mechanism encompasses the growth of antibiotic resistance inclining to be linked to
the degree of easiness of the DNA existing in the microorganism becoming resistant to the ease
per which it can obtain DNA from other microorganisms (Michael-Kordatou, Karaolia, & Fatta-
Kassinos, 2018).

Biological Mechanisms of Resistance depends on the gene which is transmitted to a bacterium,
the development of antibiotic resistance occurs when the gene is able to express itself and produce
a tangible biological effect resulting in the loss of activity of the antibiotic (Fesseha, Kahsey, &
Kidanemariam, 2019).



Antibiotic destruction or antibiotic transformation. This destruction or transformation occurs when
the bacteria produces one or more enzymes that chemically degrade or modify the antimicrobial,

making them inactive against the bacteria (Nadeem et al., 2020).

2.7 Diagnosis of Respiratory tract infections

RTIs are diagnosed by blood culture this performed on patients with community acquired
pneumonia who require hospitalization. It can also be diagnosed by antigen test of Legionella
pneumophila serogroup 1 antigen detection in urine, serological test and amplification
test(Woodhead et al., 2005)

The doctor can diagnose the infection based on the symptoms the patient has by carrying out a
physical examination on the nose, ears and throat of the patient(Gabrielian et al., 2002). It can be
through carrying out a chest X-ray, lung scan or performing a lung function test to see how the
lungs work (Hassantabar, Ahmadi, & Sharifi, 2020). Streptococcus throat is usually diagnosed
over a throat culture and Serological tests(Spellerberg & Brandt, 2022).

2.8Treatment of respiratory tract infections
The drugs prescribed for management of RTIs are in categories of analgesics (paracetamol and
ibuprofen), antihistamine (diphenhydramine), antibiotics (penicillin and amoxicillin) and

anticholinergics (ipratropium and scopolamine) (WHO, 2001).
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CHAPTER THREE: MATERIAL AND METHODOLOGY

3.1 Plant material

C.molle was collected from its natural habitat in Nagongera town council in Tororo district. It was
identified and verified at Makerere University Herbarium by Ms. Gauden Nantale, a lecturer in
Biology department at Busitema University Nagongera Campus. The stems bark extract of the
plant was used for the study. The stem bark was dried in the shade. The dried plant samples were
grounded into powder using an electric mortar. After grinding, the sample was stored in an air tight

container to control bacterial growth.

3.2 Extraction

3.2.1 Aqueous extract (AE)

This was done using decoction method. Briefly, approximately 100 g of shade-dried powder of
stem bark of C.molle was boiled in water (300 mL) for three hours. The mixture was cooled and
filtered using a sieve to remove suspended particles and the filtrate was concentrated to obtain a

paste. The paste was dried in the oven to obtain a powder.

3.2.2 Organic extract (OE)
The shade dried and ground powder of Combretum molle stem bark extract (300g) was extracted
using dichloromethane/methanol (1:1, v/v) at room temperature. The extract was concentrated

under reduced pressure on a rotary evaporator to obtain crude.

3.3 Preliminary Phytochemical analysis;

The aqueous, ethyl acetate and hexane extracts of whole plant of Combretum molle stem bark
extract was dissolved in corresponding solvents to obtain their solutions unless stated in the
procedure. Their solutions were subjected to different chemical tests separately for the

identification of various active constituents which are as follows;

3.3.1 Test for Alkaloids

1. Wagner’s Test: 1ml of the Wagner’s reagent was added to Iml of a 1ml of an acidic
solution of crude extract. The formation of a reddish-brown precipitate indicated the
presence of alkaloids.

11



Figure 3 Wagner’s Test for Alkaloids of C. molle

2. Dragendorrf’s reagent Test: 2ml of Dragendorrf’s reagent were and 2ml of dilute
hydrochloric acid were added to the acidic solution of crude extract. An orange red colour

precipitate indicated the presence of alkaloids

Figure 4 Dragendorrf’s reagent Test for alkaloids

3.3.2 Test for Flavonoids:
Ferric chloride test: 3 drops of neutral ferric chloride solution was added to 1ml of an alcoholic
solution of the crude extract in a test tube. Formation of a blackish red colour indicated the presence
of flavonoids.
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Figure 5 Ferric chloride test for Flavonoids

Zinc-HCI reduction test: A pinch of zinc dust and 3drops of concentrated HCI was added to 1ml
of an alcoholic solution of crude extract in a test tube. The appearance of magenta colour indicates

the presence of flavonoids.
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Figure 6 Zinc-HCI reduction test for Flavonoids

Lead-Acetate test: 3 drops of aqueous basic lead acetate solution was added to 1ml of the
alcoholic extract in a test tube. The appearance of a reddish-brown bulky precipitate indicated the
presence of flavonoids.
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Figure 7 Lead-Acetate test for Flavonoids

3.3.3 Tests for Phenols:
1. Ferric chloride test: 1ml of ferric chloride solution was added to 5ml of an alcoholic crude
extract of Combretum molle in a test tube. Formation of an intense colour indicated the

presence of phenols.

Detection of phenols

1. Ferric chloride test

Figure 8 ferric chloride test for phenols

3.3.4 Test for Quinones:
To 5ml of the aqueous solution of the crude extract were added to 5ml of alcoholic
potassium hydroxide solution. The appearance of a red to blue coloration indicated the

presence of quinones.
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Figure 9 Test for Quinones:

3.3.5 Test for Tannins:
1. Ferric Chloride test: 3drops of ferric chloride solution was added to 1ml of the aqueous
solution of the crude extract in a test tube. Formation of blackish precipitate indicated the

presence of tannins.
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Figure 10; Ferric Chloride test for Tannins

2. Lead acetate test: 3drops of aqueous basic lead acetate solution was added to 1ml of
aqueous solution of crude extract using a test tube. Formation of a reddish-brown bulky

precipitate indicated the presence of tannins.
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Figure 11 Lead acetate test for tannins

3.3.6 Test for Saponins:
The plant extract (5mL) of Combretum molle was taken in a test tube and shaken vigorously for
about 5 minutes to obtain a stable froth. Formation of frothing which persisted on warming
confirmed the presence of Saponins.

igure 12 tesi;cz}hs;‘;ponins

3.4 Tolail fiavoﬁi)id C;ontent:

This method was based on the formation of the flavonoids - aluminum complex which had an
absorptivity maximum at 415nm. 100ul of Combretum molle stem bark extract was mixed in
methanol (10 mg/mL) with 100ul of 20 % aluminum chloride in methanol. A drop of acetic acid
was added, and then diluted with methanol to 5mL. After 40 minutes the absorption was read at

16



415 nm. Blank samples were prepared from 100 mL of Combretum molle stem bark extract and a
drop of acetic acid were added, and then diluted to 5mL with methanol. The absorption of standard
quercetin solution (0.5 mg/mL) in methanol was measured under the same conditions. . The
calibration curve was constructed using the standard quercetin solution prepared at concentration

of 20, 40, 60, 91 and 113 pg/ml as shown in figure 13

A
- y =0.021x + 0.1421
' R?=0.9933
2
3
T
215
(@)
8
<
1
0.5
0 >
0 20 40 60 80 100 120

Concentration (pug/ml)

Figure 13 A calibration curve for total flavonoid using standard quercetin solution.

Total flavonoid content was determined using the equation below;

Cx1000  0.0829x1000 8.3

Total flavonoid(ug/mg) = 10 10

C= concentration (ug/mg) derived from the calibration curve

3.5 Total alkaloid content:

Combretum molle (5g) of the sample was weighed and placed into a 250 mL beaker. 200 mL of
10% acetic acid in ethanol was added and beaker was covered with aluminum foil and allowed to
stand for 4 hours. The extract was filtered and concentrated on a water bath to one-quarter of the
original volume. Concentrated ammonium hydroxide solution was added drop wise to the extract

until the precipitation was complete. The whole solution was allowed to settle. The precipitate was
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collected and washed with dilute ammonium hydroxide and then filtered. The residue with the

alkaloid was dried and weighed. The weight was recorded.

3.6 Total phenolic content:

The total phenolic concentration was measured using the Folin-Ciocalteau method. 100 ul aliquot
of stock sample (extract concentration 1000 pug/mL of water) was mixed with 2.0 mL of 2%
Na>,COs3 and allowed to stand for 2 minutes at room temperature. Then 100 pl of 50% Folin-
Ciocalteau phenol reagent was added. After incubation for 30 minutes at room temperature in
darkness, the absorbance was read at 720nm using spectrophotometer. The total phenolic contents
of the samples were expressed as mg gallic acid equivalent per gram (mg GAE/qg). Gallic acid or
ascorbic acid was used as a positive control. A calibration curve was constructed using standard

ascorbic acid solution of concentrations 0.05, 0.1, 0.15 and 0.2mg/ml.

0.7 5

y=3.84x-0.155 @
0.6 1 R?=0.9716

0.4 A

0.3 A

Absorbance

0.2 A

0 0.05 0.1 0.15 0.2 0.25
Concentration (mg/ml)

Figure 14 A calibration curve for determination of total phenolic content of RT using standard

ascorbic acid.

The total phenolic content was determined using the equation below

Cx1000 _ 0.051x1000 _

Total phenolics (ug/mg) = 10 0
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3.7 Total tannins

Combretum molle (5009) of the sample was weighed and transferred to a 50 mL plastic bottle, 50
ML of distilled water was added and shaken for 1 hour in a mechanical shaker, the mixture was
filtered into 50mL volumetric flask and was made up to the mark. 5 mL of the filtrate was pipetted
into a test tube and was mixed with 2 mL of 0.1 M FeCI3in 0.1 N HCI & 0.008 M potassium Ferro
cyanide. The absorbance at 120 nm within 10 minutes was measured and recorded. The calibration
curve was constructed using the standard ascorbic acid solution prepared at concentration of 0.1,
0.2, 0.33 and 0.5mg/ml (figure 15).
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Figure 15 A calibration curve for determination of total tannins using standard ascorbic acid

The total tannins content was determined using the equation below

Cx1000 _ 0.37x1000 _ 27
10 10 -

Total flavonoid(ug/mg) =

3.9 Formulation of a Combretum molle poly-herbal syrup.
259 of Combretum molle powder was mixed with 15g of Desmodium triflorum powder, 50 ml of

distilled water was added to the mixture then stirred using the magnetic shaker machine for

45minutes.

The mixture was then filtered and the filtrated was kept and the residue deposited away.
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30g of glucose was added to the filtrated and mixed together in a 500ml measuring cylinder, 100g

of sodium sorbitol and CMC were added then stirred using an electric stirrer.
200mlI of glycerin was added to the mixture then shook and kept in a refrigerator.

Table 1 THE PHYSIOCHEMICAL EVALUATION OF SYRUP FORMULATED

PARAMENT RESULT

Density 0.891g/ml

pH Determination

pH meter 6.35

Organoleptic

Color Light brown
Odor Pleasant

Taste Sweet

Appearance Turbid

3.9.1 post formulation properties of CODEM 40
This was done in order to investigate the physiochemical properties of syrup. The post formulation

properties tested like smell, color, taste, and appearance as illustrated in table 1.

3.9.2 PH test

To determine the alkalinity, acidity and neutral nature of the syrup formulated.

3.9.3 Density determination
This was done to determine the state of CODEM 40 and to ensure the consistency and quality
control during the production of the syrup. It was also determined to characterize and estimate

the composition of the syrup. And determine its weight.
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CHAPTER FOUR: RESULTS AND DISSCUSION

4.1 Phytochemical screening

The phytochemical screening of C. molle stem bark extract indicated the presence of alkaloids,
glycosides, flavonoids, phenols, Saponins, tannins and Quinones. However, steroids and

terpenoids were absent as represented in the Table 2 and Figure 16.
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Table 2: phytochemical screening of the extracts of C.molle

Phytochemical components

Tests

Present (+) and absent (-)

Wagner’s test

Alkaloids Dragendorrf’s reagent test -

Ferric chloride test .

Zinc-HCI reduction test .
Flavonoids Lead acetate test .
Phenols Ferric chloride test .
Quinones 5ml of aqueous crude extract .

and 5ml of KOH

Ferric chloride test .
Tannins Lead acetate -

Crude extract was mixed with P
Saponins 20ml of water and agitated

Keller kiliani test -
Glycosides Sulphuric acid test -
Terpenoids Trim-Hill -
Steroids Salkowski -

Liebermann-Burchard
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Figure 16 A graph showing the phytochemical content

The antibacterial activity of C. molle is attributed to the presence of alkaloids, glycosides,
flavonoids, phenols, Saponins, tannins and Quinones which may act as synergistically to hinder
the growth the bacteria. Alkaloids contain nitrogen and have pharmacological properties.
Flavonoids have polyphenolic compounds are known to contain antioxidant, anticancer and anti-
inflammatory properties. Tannins are polyphenolics compounds that have caustic properties.
Phenols are aromatic compounds that have antioxidant properties (Koevi et al., 2015). However,
the antibacterial evaluation was not done but the present literature reveals that C. molle is a good
remedy for antibacterial activity

4.2 properties of CODEM 40

C. molle extract was found to possess phytochemical constituents with therapeutic values and
therefore it was used to formulate herbal remedy branded as CODEM 40. CODEM 40 is an herbal
syrup containing C. molle extract as a main active ingredient together with Desmodium triflorum
which has reported contain unique phytochemicals and shown to possess antibacterial activities.
Physiochemical properties of the herbal remedy (CODEM 40) are presented in Table 3.

Table 3 properties of CODEM 40

Property Observation Conclusion or comment
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PH Litmus paper turn from blue to | Slightly acidic and almost
pale yellow neutral

Smell Very pleasant Good

Taste Sweet Good

Texture Turbid Fair
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CHAPTER FIVE: CONCLUSION AND RECCOMENDATION

5.1 CONCLUSION
The results from this study showed that the extract from the stem bark of C. molle contains

alkaloids, glycosides, flavonoids, phenols, Saponins, tannins and Quinones. This study therefore,
contributes to justifying the traditional use of the C.molle for the management of respiratory tract
infections with formulation of an herbal syrup named CODEM 40. Therefore, new research
outcomes could top to greater protection and assistance to people who use C.molle to manage RTIs

that are contributing to an improved access to health care and thus an excellent lifespan.

In conclusion, the phytochemical analysis of C.molle stem bark extract and the formation of the

herbal syrup CODEM 40 could offer a promising approach for management of RTIs.

5.2 RECOMMENDATIONS
It is recommended there to do additional studies on extra cleansing and elucidation of the active

compounds so as to provide a new or principal components for production of new drugs,
antimicrobial activities against other organisms including bacteria and fungi in order to find the
wide spectrum activity of the plant extract and fractions and further studies on the toxicity and
mechanism of action of the plant extract and fractions to ensure a perfect product of CODEM 40

with tested toxicity properties.
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Appendix

Detection of Favonolds:

T L 3. Lead-aoetate tes
g ‘ Detection of Flavonoids
Detection of Tannis 3. Zino HCl reduction test

1. Ferric chloride test
Tannis test

P. Lead ac S
ead acetate te Detection of Flavonoids

1. Ferric chloride test
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Detection of phenols
1. Ferric chloride test
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