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Abstract:

Using standard methods, the proximate composition, phytochemical screening, and mineral analyses were carried out
on Chrysophyllum albidum and Anacardium occidentale leaves. The results of proximate composition showed
that Anacardium occidentale leaves contain a significantly higher amount of crude protein (13.95%), crude fat
(8.96%), crude fiber (14.97%), ash content (3.48%) and carbohydrate content (43.84%) compared to the respective
values of 7.37%, 3.54%, 2.97%. 2.02% and 32.56% for Chrysophyllum albidum. However, the moisture content
of Chrysophyllum albidum was higher than Anacardium occidentale. The phytochemicals detected in the ethanolic
leaf extracts of Chrysophyllum albidum were flavonoids, alkaloids, steroids, cardiac glycoside, tannins, triterpenoid,
saponin, and reducing sugar. However, triterpenoids and cardiac glycosides were absent in Anacardium
occidentale leaves. The concentrations of all mineral elements were high, with Calcium having the highest
concentration of all minerals in both leaves. As a result, the findings suggest that both leaves could serve as a source
of highly nutritious feed and phytomedicine. Given the plant's diverse ethnopharmacological uses in various parts of
the world, they are of nutritional, clinical, and veterinary importance.
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1. Introduction

In recent years, there has been a gradual resurgence of interest in medicinal plant use in developing countries,
owing to reports that herbal medicines are safe and have no negative side effects, especially when compared to synthetic
drugs [1]. As a result, looking for new drugs with better and cheaper plant-based alternatives is a natural choice [1]. These
plants have medicinal value because they contain chemical substances that have a specific physiological action on the
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human body. These plants are also known to have been consumed by individuals as leafy vegetables, as they are a valuable
component of the African diet in general and West Africa in particular [1]. Apart from adding variety to the menu, they
may be the easiest food to obtain in a survival situation, and their inclusion in the diet can benefit good nutrition. They
have been discovered to contain macro and micronutrients like vitamins, minerals, fiber, amino acids, protein, and
carbohydrates. Mineral content, such as potassium (K), sodium (Na), magnesium (Mg), and Phosphorus (P), is one of the
most important contributions of edible leafy plants [2]. The African star apple, Chrysophyllum albidum, is found in the
South-Western part of Nigeria. They are wild plants belonging to the Sapotaceae family, which includes up to 800 species.
Their trees grow 10 to 20 meters tall, with round, pear-shaped, or sub-spherical-shaped fruits measuring up to 3 cm in
diameter. The small flowers are 3 to 8 mm in diameter, and the oval, greenish (above), and golden pubescent (below)
leaves are 3 to 15 cm long [3]. Anacardium occidentale (cashew) is native to Brazil and can be found in the Caatinga,
Cerrado, and Amazonian biomes. The cashew tree is now widely planted worldwide, particularly in Brazil, Vietnam, India,
Nigeria, Indonesia, the Philippines, Benin, Guinea-Bissau, and the Ivory Coast. It is a member of the Anacardiaceae family,
with approximately 22 species in the genus Anacardium; Anacardium occidentale is used commercially. The cashew tree is
an evergreen tree that grows to a height of 8-15 meters. The nut, a brown, reniform achene composed of the pericarp
(shell) and the almond, is the true fruit of the cashew tree [4]. This study aims to compare Chrysophyllum albidum and
Anacardium occidentale leaves to determine selected nutritional and phytochemical properties.

2. Materials and Method

2.1. Collection and Preparation of Samples

Chrysophyllum albidum and Anacardium occidentale leaves were collected from the Federal University of
Agriculture's Horticulture Department in Abeokuta, Nigeria. The leaves were separated from their stalk, air-dried at room
temperature, then pulverized to powder form after drying using a mortar and pestle. Aliquot portions of the powdered
leaves were weighed and used for the proximate analysis.

2.1.1. Chemicals and Reagents
Materials used include beakers, filter paper, a hot plate, a 100 mL conical flask, a measuring cylinder, a fume

cupboard, an analytical weighing balance, and a funnel. Concentrated HNO3, concentrated HCI, and Distilled water were
the reagents used and were of analytical grade.

2.1.2. Extraction of the Plant Leaves

Ethanolic extract of the plant leaves was prepared by soaking 100g of the dry powdered plant leaves in 1000ml of
absolute ethanol at room temperature for 48 hours (for thorough extraction). After that, the extract was filtered twice, first
through Whatman filter paper No. 42 (125mm) and then through cotton wool in a funnel. The extract was then
concentrated to one-tenth its original volume using a rotary evaporator with a water bath set at 60°C and then freeze-
dried. The dried residue (crude extract) was then kept at 4 degrees Celsius. For phytochemical screening, aliquot portions
of the crude plant extract residue were weighed and used [5].

2.1.3. Sample Digestion
In a dry 100 mL conical flask, 1 g of each dried leave sample variety was weighed using an analytical weighing

balance. In a fume cupboard, 10 mL of concentrated Nitric acid and 10 mL of Hydrochloric acid were added to the weighed
leave sample, and the flask was placed on a hotplate and heated for one hour. The solution became clear, indicating that
the sample had been digested. The sample was filtered through filter paper into a 100 mL volumetric flask and made up to
the mark with distilled water after cooling. Mineral analysis was performed on an aliquot portion of the digested
sample [6].

2.2. Proximate Composition

The powdered leaves were used for the proximate analysis. The contents of dry matter, moisture, ash, crude fat,
crude protein (Nitrogen x 6.25), and crude fiber were determined using the Association of Official Analytical Chemists'
standard methods (AOAC, 2000). The net difference between the other nutrients and the total percentage composition was
used to calculate carbohydrate content. The moisture content was determined by drying 2 g of fresh sample in an oven at
105 °C for 24 hours till a constant weight was achieved. The ash content was determined by incinerating a 2 g sample at
550 °C for 3 hours in a muffle furnace. From a 2 g sample, crude lipid (CL) was extracted using the Soxhlet Method for 8
hours with n-hexane. The nitrogen (N) content was calculated using the micro-Kjeldahl method, and crude protein (CP)
content was calculated by multiplying the N % by 6.25. To determine crude fibre content, a 2 g sample was treated with
1.25 % (W/V) H2S04 and 1.25 % (W/V) NaOH [7].

2.3. Phytochemical Screening
Phytochemical screening was performed using standard procedures [8], [9], [10], [11], [12], [13], [14]
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2.3.1. Test for Saponins
In a test tube, 0.5 g of extract was mixed with 5 mL distilled water and vigorously shaken until a stable, persistent

froth formed. The frothing was combined with three drops of olive oil and vigorously shaken, with the formation of an
emulsion observed [8].

2.3.2. Test for Triterpenoids
Chloroform of 1 mL was used to dissolve 0.5 g of the extract. After that, 2 ml of concentrated H2S04 was added,

followed by 1 ml of acetic anhydride. The presence of triterpenoids is indicated by the formation of a reddish-violet
color [9].

2.3.3. Test for Tannins
In separate test tubes, 2 mL of the extract/fraction were diluted with distilled water, and 2-3 drops of a 5 % ferric
chloride (FeCl3) solution were added. A green-tannin was indicated by the black or blue coloration [10].

2.3.4. Test for Reducing Sugar (Fehling's Test)

The extract was dissolved in 5 mL distilled water and then filtered, hydrolyzed with dilute HC], neutralized with
alkali (NaOH), and heated with Fehling's A and B solutions. The presence of reducing sugars was indicated by the
formation of red precipitate [11].

2.3.5. Test for Anthraquinones
A 0.5 g of the extract was boiled in 10 mL H2S04 and filtered while it was still hot. The filtrates were shaken with

5 mL chloroform, then pipette the chloroform layer into another test tube and add 1 mL dilute ammonia. Color changes in
the resulting solution were observed [12].

2.3.6. Test for Steroids

The extract was dissolved in 10 mL chloroform, and an equal volume of concentrated H2S04 was added to the test
tubes by the sides. The presence of steroids is indicated by a reddish upper layer and a yellowish sulfuric acid layer with
green fluorescence [11].

2.3.7. Test for Cardiac Glycosides (Keller-Killiani Test)

A 2 mL glacial acetic acid solution containing one drop of ferric chloride solution was added to 0.5 g of extract
dissolved in 5 mL water. 1 mL of concentrated H2S04 was used as a base. The presence of deoxy sugar characteristics of
cardenolides was indicated by a brown ring at the interface. A violet ring may appear beneath the brown ring, while a
greenish ring may form just above the brown ring in the acetic acid layer and gradually spread throughout this layer [13].

2.3.8. Test for Flavonoids

A piece of magnesium ribbon was added to 4 mg/mL extracts and fractions, followed by drop-wise additions of
concentrated HCl. Flavones were detected when the color changed from orange to red; flavonoids were detected when the
color changed from red to crimson [14].

2.3.9. Test for Alkaloids
About 2-3 drops of Dragendoff's reagent were added to 0.1 mL of the extract and fractions in a test tube. The
presence of alkaloids was indicated by an orange-red precipitate with turbidity [14].

2.4. Mineral Analysis
After simple digestion using the double acid digestion method, Minerals analysis was performed. A standard flame
emission photometer was used to determine sodium (Na) and potassium (K) using NaCl and KCl as standards [15].

3. Result and Discussions
3.1. Proximate Analysis

3.1.1. Crude Protein

Chrysophyllum albidum leaves have a crude protein content of 7.37 %, which is lower than reports
by [16] (7.45%) on Chrysophyllum albidum leaves. At the same time, Anacardium occidentale's protein content of 13.95 %
is also lower than reports on Anacardium occidentale leaves (14.65%) [17]. In this study, Anacardium occidentale leaves
have a high protein content than Chrysophyllum albidum leaves, indicating that they are necessary for animal growth and
increased milk production. Plant protein is a food nutrient that is especially important for the poor in developing countries
like Nigeria. Proteins are a type of macromolecule that can be used as an alternative energy source when other energy
sources are scarce [18]. Food protein is required to produce vital hormones, important brain chemicals, antibodies,
digestive enzymes, and essential elements for DNA synthesis. Some proteins play a role in structural support, while others
play a role in bodily movement or germ defense [19]. Food protein is required to produce vital hormones, important brain
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chemicals, antibodies, digestive enzymes, and essential elements for DNA synthesis. Some proteins play a role in structural
support, while others play a role in bodily movement or germ defense [20].

3.1.2. Crude Fat

Chrysophyllum albidum leaves have a higher fat content (3.54%) compared to reports by [16] (3.42%)
on Chrysophyllum albidum leaves. In comparison, the crude fat on Anacardium occidentale leaves (8.96%) has a low-fat
content compared to [17] on Anacardium occidentale leaves (10.81%). However, the leaves of Anacardium occidentale
(8.96%) in this study have a high crude fat content than the leaves of Chrysophyllum albidum (3.54%), indicating
that Anacardium occidentale has a higher energy value when there are more fats in the animal leaves [21].

3.1.3. Crude Fibre

The leaves of Anacardium occidentale contained a crude fiber value of 14.97%, which is lower compared to the
value reported by [17] 16.45%. Whereas reports by [16] on Chrysophyllum albidum leaves (3.42%) are higher than the
fiber content on Chrysophyllum albidum leaves 2.97% from this study. The crude fiber of Anacardium occidentale 14.97%
contains a significantly higher amount of crude fiber than Chrysophyllum albidum leaves (2.97%), which implies that
Anacardium occidentale leaf contains a high amount of fiber that aids nutrient absorption and promotes regular bowel
movements. It also demonstrates that they can aid in the proper functioning of the digestive system [21]. Fiber aids and
speeds up the excretion of waste and toxins from the body, preventing them from sitting in the intestine or bowel for an
extended period, which can lead to a build-up and various diseases [22]. The leaves' high crude fiber content may also
contribute to their hepatoprotective properties and utility in the treatment of diabetes and hypercholesterolemia. Fibre
also adds bulk to the diet and prevents the overconsumption of starchy foods, potentially protecting against metabolic
diseases like hypercholesterolemia and diabetes [23].

3.1.4. Ash Content

Anacardium occidentale leaves ash value (3.48%) compares favorably with the value reported by [17] (3.70%).
The ash value of Chrysophyllum albidum (2.02%) leaves also compare favorably with the value of Chrysophyllum
albidum reported by [16] (2.18%). The mineral content preserved in the plant leaf is reflected in the ash content of the
plant material. According to the findings, the leaves may contain nutritionally significant elements. The ash value
of Anacardium occidentale leaves (3.48%) is higher than that of Chrysophyllum albidum leaves (2.02 %) [24].

3.1.5. Carbohydrate Content (%)

The carbohydrate content of Chrysophyllum albidumis 32.56 % is lower than that of Anacardium
occidentale leaves (43.84%). The carbohydrate content of both leaves is lower than reported values for sweet potato
leaves (82.8%) and Corchorus tridens (75.0%) [25]. Carbohydrates are known to be necessary for the survival of plants
and animals and for providing raw materials for various industries [26]. Plant-produced carbohydrates, along with protein
and fat, are one of food's three main energy sources. The process of respiration, a chemical reaction between glucose and
oxygen that produces energy, carbon dioxide, and water, releases energy stored as carbohydrates when animals eat plants.
Animal cells also use glucose to make other substances that are required for growth [27].

3.1.6. Moisture Content

The moisture content of Anacardium occidentaleleaves (39.72%) is comparatively low compared
to Chrysophyllum albidum (45.48%). However, they are both high compared to values reported for Annona muricata
leaves (11.1%) [28]. The low moisture content of Anacardium occidentale leaves is known to prevent microbial growth
and spoilage [29].

Parameters (%) Chrysophyllum albidum Anacardium occidentale
Crude Protein 7.37 13.95
Crude Fat 3.54 8.96
Crude Fibre 2.97 14.97
Ash Content 2.02 3.48
Carbohydrate Content 32.56 43.84
Moisture Content 45.48 39.72

Table 1: Proximate Analysis of Chrysophyllum Albidum and
Anarcadium occidentale Powdered Leaves Powdered Leaves

3.2. Phytochemical Screening

The phytochemical screening of Chrysophyllum albidum and Anacardium occidentale ethanolic leaf extracts
revealed that they all contain secondary metabolites, such as flavonoids, tannins, and alkaloids. Steroids, Saponins, and
Reducing Sugar were also discovered in the leaves. Anacardium occidentale leaves did not contain triterpenoids,
anthraquinones, or cardiac glycosides, and Chrysophyllum albidum leaves did not contain anthraquinones. Flavonoids and
phenolics have been reported to be free radical scavengers that prevent oxidative cell damage and have potent anticancer
properties [30]. They may also trigger mechanisms that affect cancer cells and inhibit tumor invasion. Their ability to
neutralize and quench free radicals could explain these activities. Tannins have been shown to be effective in treating
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inflamed or ulcerated tissues and cancer prevention. Alkaloids are plant-derived chemicals that act as predator and
parasite repellents. This is likely what gives these agents their antimicrobial properties. Aponins are thought to react with
cancer cells' cholesterol-rich membranes, limiting their growth and viability. Saponins could coagulate and precipitate red
blood cells [31].

Phytochemicals Chrysophyllum Albidum Anacardium Occidentale
Flavonoids +ve +ve
Saponins +ve +ve
Tannins +ve tve
Steroids +ve +ve
Alkaloids +ve +ve
Triterpenoids +ve -ve
Anthraquinone -ve -ve
Reducing Sugar +ve +ve
Cardiac glycosides +ve -ve

Table 2: Phytochemical Screening of Chrysophyllum albidum and
Anarcadium occidentale Leaf Extract
Where +Ve = Present, -Ve =Absent

3.3. Mineral Analysis

The composition of soils is responsible for the presence and quantity of various minerals in plants. It also depends
on the plant's ability to retain these micronutrients selectively. Mineral concentrations and their presence are, therefore,
attributed to the type of plant and its surroundings [32]. Minerals play an essential role in plant and animal biological
functions. Minerals are primarily responsible for plants' medicinal and toxic properties.

Table 2 shows mineral analysis results on Chrysophyllum albidum and Anacardium occidentale. The results show
that the leaves contain significant amounts of Calcium (Ca), Potassium (K), Magnesium (Mg), and Sodium (Na), with
Calcium having the highest concentration of all minerals in both Anacardium occidentale and Chysophyllum albidum.
Calcium is essential for the absorption of dietary Vitamin B and the activation of lipase. It is also involved in the synthesis
of the neurotransmitter acetylcholine. Calcium supplementation helps to reduce blood pressure [33]. Magnesium and
potassium play roles in enzyme synthesis, enzyme activation as a cofactor, biological structure promoters, and
physiological function [34]. The leaves could not detect elements such as chromium (Cr) and lead (Pb), which is good
because lead is toxic to the body and is known to be non-essential. Pollution from industrial activities may be to blame for
the availability of these micronutrients in plants. On the other hand, chromium prevents diabetes from interfering with
insulin production and function. All other minerals found in the leaves play a role in the physiological and biochemical
processes in the leaves [35].

Minerals Chrysophyllum Albidum Anacardium Occidentale
Ca 694+27.92 768+5.78
Mg 132+45.38 114+1.84
K 364+24.96 640+21.27
Na 127.09+17.69 168+24.06
Cr ND ND
Pb ND ND

Table 3: Mineral Composition of Chrysophyllum albidum and Anarcadium occidentale Powdered Leaves
Values Are Means * SD for 3 Determinations

4. Conclusion

Finally, the above analytical data revealed that the leaves of Chrysophyllum albidum and Anacardium occidentale
are potentially good sources of carbohydrates and protein, as well as being high in minerals like Ca, Na, and Mg. The leaves
are also high in phytochemicals, making their consumption extremely beneficial to one's health. However, more research is
needed to determine the bioavailability of the nutrients. Their physicochemical properties must also be assessed to
determine the edible and industrial uses of the leaves.
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