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Abstract

This study investigates the physicochemical, mineral, proximate, FTIR, and SEM analysis of the gums obtained from the bark of
Terminalia mantaly and Khaya senegalensis. The physicochemical analysis for Terminalia mantaly gum (TMG) gave values of
30.76 %, 4.50, 0.10 g/cm?®, 0.142 mg/cm3, 8.78 %, and 10.55 % for percentage yield, pH, bulk density, tapped density, swelling
index and water absorption capacity respectively while 29.50 %, 4.80, 0.12 g/cm?, 0.105 mg/cm3, 8.45 %, and 10.27 % for
percentage yield, pH, bulk density, tapped density, swelling index and water absorption capacity respectively were recorded for
Khaya senegalensis gum (KSG). The results of the proximate analysis showed that TMG had a higher percentage of moisture
content, crude fat and ash content than KSG, and KSG had a higher percentage of crude fibre, crude protein, and carbohydrate
content than TMG. Elemental analysis for Terminalia mantaly gum (TMG) gave values of 58.50 mg/kg, 42.0 mg/kg, 11.30 mg/Kkg,
38.50 mg/kg, 2.58 mg/kg, 1.53 mg/kg, and 0.33 mg/kg for potassium, magnesium, sodium, calcium, zinc, iron, and copper
respectively while 58.00 mg/kg, 41.60 mg/kg, 39.00 mg/kg, 10.50 mg/kg, 1.50 mg/kg, 2.34 mg/kg, and 0.30 mg/kg for potassium,
magnesium, calcium, sodium, iron, zinc, and copper respectively were recorded for Khaya senegalensis gum (KSG). The results
show no toxicity and high nutritional and mineral value of the gums. Thus, they are safe to be used in the pharmaceutical and food
industries.
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1.0 Introduction polymerization, and chain configurations influence
the physical characteristics of polysaccharide
gums, including  their  solubility,  flow
characteristics, gelling, and interfacial and surface
properties (Irani and Khaled, 2020). Plant gums
have recently gained popularity in the food sector
as stabilizers, coating agents, encapsulants, gelling
agents, emulsifiers, thickeners, bulking agents, and
syneresis inhibitors, in addition to serving as
nutritional fiber supplements. As a result, plant
gums are highly sought-after in the textile,
cosmetic, pharmaceutical, clinical, and biomedical
sectors (Mohanty and Krishna, 2014).

Gums are polysaccharides in many trees' roots,
tubers, seeds, or surface cells. Due to their intense
sensitivity to water, gums are simple to isolate. In
microorganisms and plants, polysaccharides can
naturally be found in secretions, cell walls, storage
materials, and extracellular compounds
(lzydorczyk et al., 2005). The seeds of
most leguminous plants contain a sizable quantity
of gums. Like other polysaccharides, gums
comprise many monosaccharide units connected
by O-glycosidic bonds. Differences in mono-
saccharides, types of linkages, levels of
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During the early days of medicine, using gums to
treat various illnesses, including coughs, fevers,
colds, sexual dysfunction, diarrhea,
and dysentery, was quite popular (lzydorczyk et
al., 2005). Presently, gums are an excellent active
ingredient in controlled drug delivery systems
because they can perform multiple tasks, such as
maintaining physicochemical characteristics and
improving the solubility of medicines that are
difficult to dissolve in water (Chaudhari and Patil,
2012). Low toxicity, biodegradability, unlimited
availability, low cost, and biocompatibility are the
characteristics of tree exudates. Over 85% of
pharmaceutical formulations are made up of
excipients and any additives made to the active
drug substances throughout the production process
(Murtaza et al., 2017). Excipients may be used as
disintegrants and binders in drug products in
immediate-release tablets. Binders aid in the
homogeneity of powder combinations used to
make the immediate-release tablet, enhancing
granules' circulation and the finished tablet's
hardness. Tablets are formulated with disintegrants
to assist them in breaking up into tiny pieces in an
aqueous phase (Sarkodie et al., 2021). The sources
of disintegrants and binders can be synthetic, semi-
synthetic, or natural. Over the past ten years, there
has been a significant surge in the search for
natural excipients. Pharmaceutical excipients
derived from natural sources are recognized to be
reasonably abundant, affordable, and
biodegradable (Odeku, 2013).

Natural polysaccharides,
starches, mucilages, and gums, are applied as
disintegrants, binders, and fillers in the
pharmaceutical industry. Gums are pathological
byproducts of plants produced when plant damage
or unfavorable environmental circumstances cause
the cell membranes to disintegrate. They have
sugar and uronic subunits and are naturally sticky,
colloidal, and amorphous. They could have a
natural, artificial, or semi-artificial makeup (Patel
et al., 2011). Naturally occurring gums from plants
like khaya, okra, gellen, and acacia have been
utilized as binders in drug manufacturing. Gums
are a developing field of scientific study because

including
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of the  variety in their  functional
properties, structural makeup, and simplicity
of modification. In addition, gums are one of the
components that contribute to the appropriate
appearance, stability, and texture of food products.
As a result, researchers are looking into
novel plant-based gums with desirable
functionality to suit business demand, particularly
in the pharmaceutical andfood industry.
(Mirhosseini et al., 2012).

2.0 Materials and Methods

2.1 Study Area and Collection of Sample

This research was conducted at Achievers
University, Owo, Ondo state, Nigeria. The gums
were collected from the bark of Terminalia
mantaly and khaya senegalensis trees in Owo,
Ondo state, Nigeria. The Terminalia mantaly and
khaya senegalensis trees were identified at the
Department of Plant Science Biotechnology,
Achievers University, Owo, Nigeria.

2.2  Extraction and Purification of the Gum
The gum exudates were purified according to
Odeniyi et al. (2017) method. The Terminalia
mantaly and Khaya senegalensis gums were
collected from the tree's bark and allowed to dry
for five days. The desiccated gum samples were
accurately weighed (100 g), and its outer surface
were cleaned with de-ionized water to get rid of
any dirt or other foreign objects. For 50 hours, the
cleaned gum samples were maintained in the oven
at 50 °C. To soften and isolate the mucilage, the
samples were soaked in a 0.5%:95.5% chloroform
and water mixture for five days. The residual
sticky mucilage from the samples were removed
using a squeezing technique with the use of a
white muslin napkin. Ethanol of 99 % percentage
purity was thenused to precipitate the gum
serving as additional  purification step. The
precipitated gum was washed with 100 mL of
dimethyl ether and then heated to 50 °C in
the oven for 10 hours. The precipitated gum was
ground into a fine powder using a mixer and kept
in airtight container for further analysis (Okalebo
etal., 1993).
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2.3  Proximate Composition Analysis
Proximate analysis was used to determine
moisture, crude fiber, protein, fat, ash, and
carbohydrate of the gums using the AOAC (1999)
and Seal et al. (2017) method.

2.3.1 Determination of Moisture Content

The samples were weighed at 3 g each, dried in an
oven for four hours at a temperature of 105 °C, and
then weighed again. The percentage weight loss
was used to express the moisture content.

Moisture content= 22=%€ x 100
Wb—-Wa

2.3.2 Determination of Ash Content

Heating 5 g of the gumsample to a constant
weight at around 550 °C in a muffle furnace, the
ash content was determined. Then, it was weighed
after cooling in a desiccator. As a proportion of the

dry mass, the percentage ash was given.
Weightloss (Wp—W¢)

x1
Weight of sample (W) 00

Percentage Ash =

2.3.3 Determination of Crude Protein

The gumsample weighing exactly 5 g was
digested in a macro-Kjeldahl apparatus using conc
H>SO4. After adding sodium hydroxide, the
resultant ammonium sulfate released ammonia,
which was then distilled into 1 M boric acid and
titrated with 0.1 M HCI. To calculate the
amount of crude protein as a percentage of sample
mass, the estimated nitrogen value was multiplied
by 6.25 (protein factor).

%Nitrogen =
Vol. of acid used x Molarity x0.014 x Dilution factor x 100

Weight of sample

% Protein =% N x 6.25

2.3.4 Determination of Fat

Using a solvent extraction system (Soxhlet
apparatus) and low boiling point petroleum ether
as the solvent, the crude fat was recovered from 5
g of each gum. The amount of lipid contained in
the sample was determined by weighing the lipid
left after the solvent from the extract was
evaporated.
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Percentage of Crude fat
_ Weightloss (W, — Wj)

= 1
Weight of sample (W;) x 100

2.3.5 Determination of Crude Fibre

Extensive extraction of components soluble in
1.25% boiling sodium hydroxide and sulphuric
acid was used on a sample of exactly 5 g. In
addition, crude fiber was produced as a percentage
weight loss in ash residue from the recovered
leftover matter of crude fiber and inorganic
material.

Percentage of Crude fibre =
Weight loss (W,—W3) <100

Weight of sample (W)

2.3.6 Carbohydrate Content Determination
Different factors were used to estimate
carbohydrate content. First, the proportion of all
carbohydrates is calculated by subtracting 100
from the sum of the percentages of moisture,
protein, ash, and fiber.
% Carbohydrate

= 100 — (% protein + %fat

+ %fibre + %ash + % moisture)

2.4 Physicochemical Analysis of the Purified
Gums

Physicochemical Analysis (pH, percentage yield,
bulk density, tapped density, water absorption
capacity, and swelling index) of Terminalia
mantaly and Khaya senegalensis purified gums
were carried out using the AOAC (1999) and
Auwal et al. (2014) methods.

2.5 Elemental Analysis (Mineral Analysis)

The gums were digested using aqua regia solution
according to Okunade et al. (2022) method, and
elemental analysis was carried out with Atomic
Absorption Spectrometer (iCE 3000, Thermo
Fisher).

2.6 Fourier Transform Infrared

Spectrophotometry

(FTIR)

TMG and KSG samples were prepared in
potassium bromide disks. The FTIR spectra were



AJOSR Vol. 5, Issue 2. 2023

recorded at up to 4000 cm™ using a Fourier
Transform Infrared (FTIR) spectrophotometer
(model 7600S, Shimadzu Corporation, Japan).

2.7 Scanning Electron Microscopy (SEM)

The morphology of the TMG and dKSG powder
were observed through SEM (Quanta 200, FEI,
Hillsboro, USA).

3.0 Results and Discussions

3.1 Physicochemical Analysis of Terminalia
mantaly gum (TMG) and Khaya senegalensis
gum (KSG)

The percentage yield obtained in this study shows
that TMG had a higher yield of 30.76% while KSG
had a lower yield of 29.50%. The percentage yield
obtained here is slightly higher than the 28.50%
obtained by Ozoude et al. (2020) for Khaya
senegalensis gum and 25.00% obtained by
Olorunsola et al. (2016) for Acacia nilotica gum.
The differences could be attributed to
environmental conditions, processing methods, and
plant source differences. The higher yield could
also be attributed to the purification method used
in this study.

Both pH obtained for TMG (4.50) and KSG (4.80)
are in the acidic range, indicating their suitability
in  pharmaceutical applications. Furthermore,
neutral and acidic gums are more efficient in
pharmaceutical and drug formulations because
using basic gums in drug formation stimulates the
oxidation of susceptible drugs (Gyedu-Akoto et
al., 2008).

Bulk density is an essential factor in
pharmaceuticals. For example, it estimates how
much powder can fit in a capsule filler or tablet
press or how much powder can fit within a
capsule. TMG had a bulk density of 0.10 g/cm?®
while KSG had a value of 0.12 g/cm®. These
values are lower than the 0.177 g/cm® and 0.182
g/cm?® obtained by Odeniyi et al. (2017) for native
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and microwave-modified Terminalia mantaly
gums.

TMG had a tapped density of 0.142 g/cm® while
KSG had a value of 0.105 g/cm?. These values are
lower than the 0.20 g/cm® and 0.193 g/cm?
obtained by Odeniyi et al. (2017) for native and
microwave-modified Terminalia mantaly gums.
The differences could be attributed to the
purification method used in this study. Tapped
density is a widely used metric for powder
characterization due to its ease and speed of
measuring, a measure of the homogeneity of
powder samples, and its capacity to pack under
pressure, which is related to its flowability
(Mahmud et al., 2008).

The water absorption capacity and swelling index
of gums enhance the cohesion in the formulation
of tablets, which determines the rate and ease of
drug dissolution. TMG had 8.78 and 10.55 % for
swelling index and water absorption capacity,
respectively, while KSG had 8.45 and 10.27 % for
swelling index and water absorption capacity,
respectively. Due to the presence of hydrophilic
functional groups, the extracted gum displayed
good swelling and water-retaining properties
(Bhatta et al., 2018). The isolated gum's water-
holding and swelling properties may be related to
shorter chain molecules. The production of ready-
to-eat foods depends on water-holding capacity,
and a strong adsorption capacity guarantees the
finished product's cohesiveness (Mahmud et al.,
2008; Olayemi et al., 2010). As a result, tablets
made with TMG and KSG have good drug release
and disintegration patterns.

3.2 Proximate Analysis of Terminalia mantaly
gum (TMG) and Khaya senegalensis gum (KSG)

The physical qualities of food, such as its form,
texture, color, flavor, and weight, as well as
aspects that affect the food's quality,
freshness, shelf life, and resistance to bacterial
growth, are all greatly influenced by its moisture
content (Ogundeleolusola et al., 2019).
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Table 1. Physicochemical Analysis of Terminalia mantaly gum (TMG) and Khaya senegalensis gum

(KSG)

Physicochemical Analysis KSG TMG
Percentage Yield (%) 29.50 £ 3.15 30.76 £ 4.54
pH 4.80+0.70 4.50 +0.40
Bulk density (g/cm?®) 0.12 £0.02 0.10+£0.01
Tapped density (g/cm?®) 0.105 + 0.02 0.142 +0.01
Swelling index (%) 8.45+151 8.78 £1.73
Water absorption capacity (%) 10.27 +1.85 10.55 £ 2.05

Number of replicates = 3; Mean + Standard Deviation; Khaya senegalensis gum (KSG), Terminalia mantaly gum (TMG).

Therefore, the gum's moisture content is crucial to
its flow characteristics and microbiological
resistance. The purified gum's moisture content,
which was 1.02% for TMG and 1.71% for KSG,
met the required level (15%) (Builders et al.,
2008). Gums that contain more moisture exceeding
15% of their weight in water are more prone to
clump up, facilitate microbial activity, and degrade
with time. As a result, quality and shelf life are
decreased. Therefore, TMG and KSG are more
suitable as prospective pharmaceutical excipients
due to their low moisture content, which was
observed to be 1.02% and 1.71%, respectively.

The ash content obtained in this study shows that
TMG had a higher value of 2.12%, while KSG had
a value of 2.75%. The values obtained in this study
are in accordance with the 2.30 % reported by
Mahfoudhi et al. (2012) for the gum obtained from
the bark of Prunus dulcis. The findings suggest
that both TMG and KSG contain inorganic
nutrients, indicating that they may be a source of
minerals with nutritional value (Emmanuel et al.,
2020). The mineral components present determine
the ash content. Ash content has been found to be
effective in creating and regulating the blood's
chemical balance as well as in regulating
hyperglycemia.

The fat content shows that TMG had a higher
value of 1.94%, while KSG had a value of 1.41%.
The fat content in this study is higher than the
0.85% % reported by Mahfoudhi et al. (2012) for
the gum obtained from the bark of Prunus dulcis.
The results' differences can be attributed to the
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purification method and different species of plant
samples used. The low-fat content in this study
would improve the shelf life of both TMG and
KSG due to a lowered chance of rancid growth.
Hence, TMG and KSG would have a longer shelf
life.

The protein content shows that KSG had a higher
value of 4.51% and TMG with a value of 4.17%.
The protein contents obtained in this research are
higher than the 0.50% obtained by Irani et al.
(2020) in the gum exudates of Acacia nilotica.
Proteins are essential in the body to produce blood
plasma, enzymes, and hormones. In addition, they
also boost the immune system, enhance cell
growth and division.

The carbohydrate value in this study is
predominant, as a high value was recorded. TMG
had a value of 89.93%, and KSG had a value of
88.07The body system hydrolyzes carbohydrates
to produce glucose, which are either used instantly
or stored in the muscle as glycogen for later. When
carbohydrates are consumed more than human
body's requirement, the leftover is transformed into
fat and kept in the fat deposits underneath the skin.
Due to the important contribution of
polysaccharides as macronutrients, main dietary
fiber constituents, components of food structure
that affect sensory qualities, and additives,
carbohydrate analysis is of utmost relevance in
pharmaceutical industries.

The crude fibre values obtained in this study show
that KSG had a higher value of 1.55% compared to
0.82% for TMG. These values are higher than the
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0.15% obtained by Irani et al. (2020) in the gum
exudates of Acacia nilotica. The results'
differences can be attributed to the purification
method and different species of plant samples
used. Fibers cannot be absorbed nor digested by
the human body system. Overall, dietary fibers

Oyegoke et al. (2023)

work in human body to reduce the rate of plasma
glucose absorption and hence lower the risk of
hyperglycemia. Additionally, they lower plasma
cholesterol levels and guard against cardiovascular
disease and colon cancer.

Table 2. Proximate Analysis of Terminalia mantaly gum (TMG) and Khaya senegalensis gum (KSG)

Proximate KSG TMG

Moisture content (%) 1.71+£0.15 1.02+£0.24
Ash content (%) 2.75 £ 0.47 2.12 £0.40
Fat (%) 141 +£0.25 194 +0.31
Protein (%) 451 +0.58 4,17 £0.82
Carbohydrate (%) 88.07 £ 4.15 89.93+3.74
Crude fibre (%) 1.55+0.72 0.82 £ 0.45

Number of replicates = 3; Mean + Standard Deviation; Khaya senegalensis gum (KSG), Terminalia mantaly gum (TMG),

3.3 Mineral Analysis of Terminalia mantaly gum
(TMG) and Khaya senegalensis gum (KSG)

The potassium ion concentration was found to be
higher in TMG (58.50 mg/kg) than in KSG (58.00
mg/kg). The potassium ion concentration recorded
in this research is lower than 120 mg/kg stated by
Olorunsola et al. (2016) for Acacia nilotica gum.
The results' differences can be attributed to the
different species of plant samples. Potassium was
observed to be the predominant ion in both TMG
and KSG. Potassium is a vital nutrient and mineral
crucial in muscle contraction, heart health, and
fluid balance. High consumption may lower the
risk of partial stroke, sodium tolerance, and blood
pressure issues. It may also prevent kidney
diseases (Stone and Weaver, 2021).

The magnesium ion concentration was found to be
higher in TMG (42.00 mg/kg) than in KSG (41.60
mg/kg). Magnesium is the second predominant
mineral in TMG and KSG, hence its suitability for
pharmaceutical application. Over 250 metabolic
processes in the human body require magnesium.
It enhances healthy immunological function,
regulates pulse, keeps bones strong, and maintains
appropriate  muscle and nerve  function.
Additionally, it aids in blood glucose regulation
(Schachter, 1996).
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The calcium ion concentration is the third
predominant ion in TMG and KSG. Calcium ion
concentration was higher in KSG (39 mg/kg)
compare to TMG (38.50 mg/kg). The calcium ion
concentration obtained in this study is higher than
18 mg/kg reported by Olorunsola et al. (2016) for
Khaya senegalensis gum and lower than 366
mg/kg obtained by Irani et al. (2020) in the gum
exudates of Acacia nilotica. Calcium is a mostly
connected with strong teeth and bones; however, it
also assists with muscular contraction, blood
clotting, and maintaining consistent heartbeats and
neurological activity. The body stores about 98.5%
of its calcium in the bones, with the other 1.5% in
muscles, blood, cartilage, and other tissues
(Dickinson et al., 2006; Kahwati et al., 2018).

The elemental analysis showed that TMG had a
higher sodium ion concentration (11.30 mg/kg)
than KSG (10.50 mg/kg). The result gotten in this
research is slightly lower than the 11.91 mg/kg
obtained by Irani et al. (2020) in the gum exudates
of Acacia nilotica. The body needs a
certain quantity of sodium to conduct activities
such as relaxing and contracting muscles,
maintaining nutrients and water balance, and nerve
impulses. The human body requires 500 grams of
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sodium daily to perform these essential processes
(Gharibzahedi and Jafari, 2017).

The concentration of copper in this study is higher
in TMG (0.33 mg/kg) than KSG (0.30 mg/kg). The
result gotten in this research is slightly low
compare to the 3.31 mg/kg obtained by Mahfoudhi
et al. (2012) for the gum obtained from the bark of
Prunus dulcis. The result showed that the values
obtained were lower than the acceptable limit of
1.3 mg/kg by the world health organization WHO
specification for food and herbal medicines.
Hence, this indicates that KSG and TMG can be
considered good candidates for pharmaceutical
excipient use (FAO/WHO, 2016).

The zinc ions' concentration was higher in TMG
(2.58 mg/kg) than in KSG (2.34 mg/kg). Although
the body system needs little zinc’s concentration,
over 90 enzymes requires zinc to execute
important biochemical processes. It is essential for
protein synthesis, creation of DNA, repair of
damaged cells, cell division, and maintaining a
healthy immune system (Brown et al., 2001;
Deshpande et al., 2013). Hence, TMG and KSG
are suitable for pharmaceutical applications.

The iron concentration was higher in TMG (1.53
mg/kg) than KSG (1.50 mg/kg). The concentration
of iron obtained in this study is lower than 10.75
mg/kg reported by Mahfoudhi et al. (2012) for the
gum obtained from the bark of Prunus dulcis. The
results' differences can be attributed to the
purification method and different species of plant
samples used. The body needs iron for growth.
Hemoglobin, which is present in red blood cells
and carries oxygen from the lungs to the part of the
body, and myoglobin which  oxygenates
muscles are two proteins that the body needs iron
to produce. The body needs iron to manufacture a
number of hormones (Abbaspour et al., 2014;
Briguglio et al., 2020).
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Cadmium has been identified to be very toxic to
the human body, such as the liver, kidneys, lungs,
brain, and bones (Sobha et al., 2007) at any
concentration above the permissible limit of 0.20
mg/kg set by FAO/WHO, (2016), and 0.30 mg/kg
WHO limit of heavy metals in herbal medicines
(WHO, 2007). However, the result of this study
shows that cadmium (Cd) was not detected; thus,
KSG and TMG don’t pose any potential risk in
pharmaceutical and food applications.

Lead was not detected in both KSG and TMG.
Lead is a cumulative toxic chemical, which can
cause behavioral, hematological, neurological,
renal, reproductive, and cardiovascular disease at
levels above the tolerable limit of 0.3mg/kg
(FAO/WHO, 2016). Hence, the present study's
findings showed that both KSG and TMG would
not translate into potential health risks in
pharmaceutical and food applications.

3.4. Fourier Infrared (FTIR)
Spectra.

Transform

The spectra of TMG and KSG are presented in
Figures 1 and 2 respectively. The FTIR spectra of
TMG and KSG are slightly similar. The first peak
was at 1401.51 cm™ in TMG, and 1607.12 cm™ in
KSG correspond to C-O stretching and O-H
bending of alcohol and ether (Rahman, 2012).

The two spectra have similar peak patterns around
1954.14 cm™ and 2163.32 cm, indicating similar
functional groups (Kalinkova, 1999). The peaks at
2622.12 and 2631.71 cm?® in TMG may
correspond to stretching vibration of the hydroxyl
(OH) group, while 3272.34 cm™ may correspond
to stretching vibration of the free hydroxyl group.
The noticeable peak of KSG at 3503.61 cm™ and
TMG at 3537.12 cm? could correspond to
aromatic C-H stretching vibration (Duerst, 2007).
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Table 3. Mineral Analysis of Terminalia mantaly gum (TMG) and Khaya senegalensis gum (KSG)

Metals (Mg/Kg) KSG TMG

K 58.00 + 2.16 58.50 + 2.15
Mg 41.60 + 1.62 42.0+1.70
Ca 39.00 £ 1.56 38.50 +1.49
Na 10.50 £ 0.85 11.30 £ 0.92
Zn 2.34 £ 0.60 2.58 +0.72
Fe 1.50 +0.03 1.53+0.02
Cu 0.30£0.01 0.33+£0.02
Cd ND ND

Pb ND ND

Number of replicates = 3; Mean + Standard Deviation; Khaya senegalensis gum (KSG), Terminalia mantaly
gum (TMG)

100

4000 3500 3000 2500 2000 1500 1000

Figure 1. TMG Fourier Transform Infrared (FTIR) Spectrum.

100

4000 3500 3000 2500 2000 1500 1000

Figure 2. KSG Fourier Transform Infrared (FTIR) Spectrum.
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3.5. Scanning electron micrograph (SEM)
Analysis

The scanning electron micrograph of TMG and
KSG powder shows the surface and shape
characteristics of the particles, which were
observed to be granular, smooth surfaces with
particle size evenly spread. Both showed regular
shaped patterns, which revealed the definite nature
of TMG and KSG.

WD spot| mag O vac de ~—— 100 pm

|
uum LCE-DEMa-UFSCar-Inspect S

Figure 3. SEM micrograph of TMG.
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4.0 Conclusion

Terminalia mantaly and Khaya senegalensis gums
were characterized, and both possess nutritional
values, making them suitable in food and
pharmaceutical industries. These gums are ideal
for use in drugs, food, paints, etc. The benefits are
broad, pose no potential risk (toxicity), and are free
from objectionable microorganisms. The majority
of plant products are essentially unexplored, thus
fresh knowledge must be discovered on how they
may be used as medicinal agents. Due to its high
mineral content, it can be used as a supplement and
a significant source of daily minerals in foods
consumed by humans to prevent and treat various
ailments. Several synthetic medications can be
produced using this natural gum with less negative
effects. Its nutrient profile demonstrates that it can
provide a number of nutritional
and physiological benefit
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