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Abstract- The Online Bookstore is an innovative web-based platform that revolutionizes the book-shopping
experience by providing an accessible, convenient, and secure digital solution. Traditional bookstores often
pose challenges such as limited accessibility, manual inventory management, stock shortages, and the
absence of online ordering and tracking systems. This project effectively addresses these limitations by
enabling users to browse a vast collection of books, search for specific titles, add books to a shopping cart,
and complete secure transactions seamlessly. The system offers key functionalities, including user
authentication, an intuitive book categorization system, a streamlined checkout process, and real-time order
tracking, ensuring a hassle-free purchasing experience. Additionally, an admin panel empowers store owners
to efficiently manage book inventory, process orders, and oversee customer transactions, reducing manual
errors and enhancing operational efficiency. The Online Bookstore is designed with a user-friendly interface,
secure payment gateways, and real-time inventory updates, ensuring reliability and ease of use. The project
aims to enhance customer satisfaction by eliminating the constraints of physical bookstores while promoting
digital transformation in the book industry. Future enhancements, such as mobile applications, Al-powered
book recommendations, and multi-vendor support, can further enhance the platform’s scalability and
engagement. This comprehensive, technology-driven solution ensures a modern, efficient, and customer-

centric approach to book purchasing.
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I. INTRODUCTION

The study of plant materials, particularly their biochemical composition, plays a crucial role in
understanding their potential applications in various fields such as medicine, agriculture, and industry
(Obruche et al,, 2025). Plants have been sources of valuable compounds for centuries, offering benefits
ranging from food and medicine to raw materials for industrial use. Among the wide variety of plant
species, those from the Apocynaceae family, such as Landolphia oweriences, have garnered attention
due to their versatile applications, especially in the production of rubber.

Landolphia oweriences, commonly known as white vine rubber or by other regional names, is a rubber-

producing vine that thrives in tropical environments (Omale & Emmanuel, 2010). It is notable for its
potential as a natural rubber source, especially in areas where the traditional rubber tree, Hevea
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brasiliensis, may not be as readily cultivated or as economically viable (Umudi et al., 2025). Proximate
analysis, a method used to determine the basic composition of plant materials, is fundamental in
assessing their nutritional and chemical profiles (Erienu et al., 2022). This analysis typically includes the
quantification of moisture content, crude protein, crude fiber, fats, and ash, which are key indicators of
the plant's nutritional value and its potential for further exploitation (Itodo et al, 2021). These
components can influence the plant's suitability for various uses, from rubber extraction to medicinal or
dietary applications (Obruche et al., 2019). For example, understanding the protein and fiber content of
the leaves could be critical for determining its viability as a food or fodder source, while the moisture
content is particularly relevant for its preservation and storage.

In the case of Landolphia oweriences, much of the research has focused on its rubber-producing
properties, with less attention paid to the biochemical makeup of its leaves (Ekpo et al., 2023). The leaves
of rubber-producing plants, while not as economically significant as the latex or sap, can provide
valuable insights into the overall ecology of the plant and its potential for other uses. Moreover, the
leaves may contain secondary metabolites such as alkaloids, flavonoids, and phenolic compounds,
which have been found to have medicinal properties (Umudi et al., 2025). Understanding the proximate
composition of these leaves can open doors for further research into their pharmacological potential,
sustainability as a source of bioactive compounds, or use as a supplement in animal or human diets
(Abeokuta et al, 2025). Given the rising interest in alternative rubber sources and the need for
sustainable agricultural practices, this research is particularly timely.

As the global demand for natural rubber continues to increase, alternative sources like Landolphia
oweriences offer the potential to diversify rubber production and reduce dependency on traditional
rubber plantations (Ogwuche & Obruche, 2020). Understanding the full range of chemical components
in Landolphia oweriences could facilitate the development of more efficient processing methods and
help identify other beneficial properties that have yet to be fully explored. Therefore, this proximate
analysis serves as a crucial first step toward realizing the broader potential of this underexplored species
(Owoyele et al., 2022). The proximate analysis of the leaves of Landolphia oweriences is an essential
endeavor that extends beyond the traditional focus on latex production. By examining the nutritional
and chemical composition of the leaves, this research will contribute to a more comprehensive
understanding of the plant’s potential uses, whether in rubber production, medicine, or other industries.
As the world continues to seek sustainable and alternative sources of raw materials, plants like
Landolphia oweriences may offer promising solutions for the future (Obruche et al., 2018).

This study aims to conduct a proximate analysis of the leaves of Landolphia oweriences, providing
essential data on the chemical and nutritional composition of this plant.

Il. MATERIALS AND METHOD

Collection of Sample and Identification

The method of sample collection and identification was carried out according to the procedures
described by (Obruche et al., 2019 and Umudi et al., 2025) with minor modifications to the method used.
The leaves of the plant were collected from bushes around Likoro village in Zaria Kaduna State and
identified in the Herbarium of the Biological Sciences Department, Ahmadu Bello University with
verification number ABUO1761 under the supervision of Mallam Namadi Sunusi. July 10th 2025. The
leaves were air-dried at room temperature and grinded using Mechanical grinder to obtain dry powdery
material and stored in polythene bag until when needed.

Methods
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The methods of analysis were similar to those of Umudi et al. (2018) and Ekpo et al. (2025), with a few
minor changes. These analyses were carried out in the Biochemical Laboratory of the animal science
unit of the Institute for Agricultural Research (IAR) and also in the Main Teaching Laboratory (MTL)
Chemistry DepartmentAhmadu Bello University, Zaria.

Moisture content

Crucibles were washed and dried to a constant weight in an oven at 1050C. They were later removed
and cooled in a desiccator and weighed (W1). Known weight of the dried powdered sample
(landolphiaoweriences leave) was placed in the weighed crucible (W2). The crucible containing the
sample was kept in an oven at 1050C for about 3hours, the crucibles were removed and cooled in the
desiccator and weighed W3.

% Fiber = > x 100
w
Where:
W1= Weight of empty crucible
W2= Weight of empty crucible + Sample before drying
W3= Weight of crucible + sample after oven drying

Ash Content

Crucibles were washed and dried in the oven at 1050C, after drying; they were cooled in the desiccator
and weighed (W1). 1g of the powdered sample was placed in the crucibles and weighed (W2). They
were transferred into the Furnace for about 3hrs at 5500C, then removed and cooled in the desiccator
and weighed (W3).

W1 -Ww2

Where:

W1= Weight of empty crucible

W2= Weight of empty crucible + Sample

W3= Weight of empty crucible + sample after ashing

Crude fiber content

Exactly 2g of the sample was weighed and was extracted with ether in a soxhlet apparatus for about 6
hours. The sample was removed and dries for 30mins at 1050C and weighed. 1g of the extracted sample
was placed in a beaker containing 1.2ml of conc. H2SO4 per 100ml of solution and boiled for about
30minutes, the residue was filtered and washed with hot water, the residue was transferred to a beaker
containing 1.2g of NaOH per 100ml of solution and boiled for another 30minutes. The residue was
washed with hot water and dried in an oven and weighed (C1), the weighed sample was incinerated in
a Furnace for about 3hrs at 5500C, it was removed, cooled, and weighed (C2).

0 -

W1= Weight of sample
W2= Weight of sample+ oven drying

Crude protein content
Digestion
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Exactly 0.25g of sample was weighed into a kjeldahl flask.Catalyst and 25ml conc. Sulfuric Acid (H2SO4)
was added.In the fume cupboard, the solution was heated until a green color assumed. Any black
particles showed at the mouth and neck of the flask was Cooled and washed down with distilled water.
After cooling,the digest was transferred into a 250ml conical flask with several washings with distilled
water (Festus-Amadi et al., 2021).

Distillation

Before use, steam through the Nitrogen distillation apparatus for about 15minutes.Under the
condenser, a 100ml conical flask was placed which contained 5ml of Boricindicator.Via the small funnel
aperture, 5ml of the digest was Pipette into the body of the apparatus, washed down with distilled water
followed by 5ml of 60% NaOH (Sodium Hydroxide) solution.

The apparatus was steamed through for about 5-7 minutes to collect ammonium sulphate. The
receiving flask was removed and the tip of the condenser was washed down into the flask.

Titration

The solution in the receiving flaskwas titrated using 0.02631N hydrochloric acid until the solution turns
light pink which indicated the end point. The titre value was then taken. A blank solution was run along
with the sample.

14.007 X(Titre value for sample — Titre value for blank) X Normality of HCI
Weight of Sample

U Nitroge =

Where;

14.007 = Relative molecular mass of nitrogen
% Crude protein = %Nitrogen x6.25

6.25= protein conversion factor

Carbohydrate/Nitrogen Free Extract (NFE)

This was calculated after estimating all other fraction by proximate analysis. This was calculated as;
% Carbohydrate =100 - (% of moisture + % Ash + % fibre + % Protein + % Fat)

I1l. RESULTS AND DISCISION

Table 1: revels the result of the proximate analysis for the leaves of Landolphia oweriences

Parameter % content % content % content %(Mean+S.D)
sample1 sample2 sample

Moisture 8.29 8.13 7.87 8.09 + 0.21

Ash 4.59 4.96 4.67 474 + 0.19

Crude fiber 31.19 33.00 33.33 3251+ 1.15

Crude protein 14.68 17.51 15.41 15.86 + 1.46

Crude fat 1.50 0.66 1.05 1.07 + 042

Nitrogen Free Extract | 39.75 35.74 37.67 37.74 = 2.01

(NFE)

Soluble carbohydrate | 11.00 12.35 11.34 11.59 + 0.69
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Figure 1: Nutritive Composition of Landolphia Oweriences Leaves

This section shifts its focus to the presentation and analysis of the results obtained from the experiments.
The values of moisture, ash, crude protein, crude fat, crude fiber, NFE (also known as total carbohydrate),
soluble carbohydrate are presented in table 1.

IV. DISCUSSION

The results as shown in table 1 revealed that the leaves of Landolphia oweriences have a moderate
moisture (8.09+ 0.21) %, protein (15.86+1.46) % content respectively. The ash (4.74+0.14) % and fat
(1.07+0.42) % are relatively low while the fiber (32.51+1.15) %, total carbohydrate (nitrogen free extract)
(37.74£2.01) % are relatively high. Relatively moderate soluble carbohydrate (11.59+0.69) % content.
The relatively high carbohydrate (37.74+2.01) % content makes the leaves of Landolphia oweriences a
good source of carbohydrate, therefore incorporation of the leaves in food will not only serve as
flavouring to food but also as a rich source of carbohydrates. The results further show that the leaves
are a good source of protein and as it contains a moderately good percentage of protein (15.86+1.46)
%. The ash and fat content of the leaves are low (4.74+0.14 and 1.07+0.42) respectively, this shows that
the leaves are not rich in fat and this is good because the daily intake of fat as required by the body is
supposed to be quite low.

The low percentage of ash content is quite reasonable as generally the ash content of food represents
the mineral content of a food and these minerals such as calcium, sodium, phosphorus are needed in
small quantities in the body. These results are consistent with the study by Obruche et al,, (2019) and
Umanah et al,, (2025) conducted in the same area. The moisture content (8.09+0.21) % of the leaves is
a good indication that the leaves will have a relatively long shelf life as the activity of microorganism
would be greatly reduced because of the absence of a favorable environment for them to thrive. It
further shows that the leaves contain relatively high amount of fiber (32.51+£1.15) % as generally
required by the body to enhance digestion and prevent constipation. It can also help to lower the risk
of heart diseases, slow down the absorption of sugar and cholesterol, which can help to regulate blood
sugar and cholesterol levels. From the calibration curve, the concentration of the unknown was derived
which is used to calculate the percentage soluble carbohydrate which were calculated to be
(11.59+0.69). These results align with the research conducted by Ugochukwu et al. (2025) on the same
proximate analysis.

V. CONCLUSION

From the proximate analysis carried out on Landolphia oweriences leaves, the percentage moisture
content, Ash, Crude fiber, Crude protein, Crude fat, Total carbohydrate (nitrogen free extract) and
soluble carbohydrate were found to be 8.09+ 0.21, 4.74+0.19, 32.51+ 1.15, 15.86+ 1.46, 1.07+ 0.42,
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37.74+ 2.01, 11.59+ 0.69 respectively. This implies that the leaves of Landolphia oweriences can be easily
preserved after air dried, that is its shelf life would be prolonged and the deterioration due to microbial
contamination would be limited due to its relatively moderate moisture, its relatively low ash content
implies that it has high organic matter and as this support the relatively high values obtained for the
fiber, protein and carbohydrate contents.

Due to the high cardiovascular risk that the fats pose to humans, the relatively low fat content of the
leaves of Landolphia oweriences makes it safe for consumption. The data obtained for the proximate
analysis of the leaves Landolphia oweriences indicates that spices contribute nutrients to food and the
public should be advice to consume the leaves.
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