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Abstract

The study evaluated the nutritional contents of soybean cheese produced using four (4) different
coagulants: moringa seeds, sodium apple, alum and lime. The cheese were prepared using simple
techniques in which soybeans were soaked, grounded, sieved and boiled. Coagulants (moringa seed,
sodium apple, alum and lime was added to each sample at the point of boiling. The four different
samples were produced in which sensory evaluation and chemical analysis of the of the products
were carried out on each sample. The result of sensory evaluation showed that sample B Moringa
seed product was generally accepted in all parameters. The chemical analysis results of the samples
showed that sample D has the highest value of Vitamin B1, B2, A, protein and crude fib  re. It was
observed that the sample coagulated with alum was rich in most of the nutrients analyzed. The
Vitamin B contents of the samples A(cheese with Sodium Apple), B, () C, ()D ()range from 1.43,
1.36, 1.36, 1.36, 1.32 respectively. Sample A has the highest value, 1.43 while sample D has the
lowest value of 1.32 . Vitamin B. result shoes that A 3.037 has the highest value while sample D,
2.07 has the lowest value. The study showed that there was no significant difference in Vitamin C
of sample B, C and D. The highest Vitamin C contents found with sample C, which had 3.48mg/100g.
The study recommended that the government should encourage local producers who hope to carry
out research on the use of soybeans by approving grants for these purposes.
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Introduction

Soybean (Glycine max L) is a leguminous
plant, which is a rich source of good quality
protein (James, 2016). It provides several
therapeutic benefits because of its essential
amino acids in the amounts needed for human
health. It is also rich in phenolic compounds,
isoflavones and antioxidants (Craig et al.,
2022). Besides, soy products offer a
considerable appeal for a growing segment of
consumers with certain dietary and health
concerns (Craig et al., 2022). Tofu (soy

cheese), a protein-rich food derived from
soybeans, has been a dietary staple in many
Asian cultures for centuries and has gained
widespread popularity worldwide due to its
nutritional value, versatility, and suitability for
various dietary preferences, including
vegetarian and vegan diets (Dilawari et al.,
2022). As a plant-based protein source, tofu is
highly regarded for its ability to provide
essential amino acids, vitamins, and minerals
while being low in saturated fats and free from
cholesterol (Thomas, 2024;  Obayomi et al.,
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2024a). Tofu contains essential amino acids,
which are the building blocks of protein that
the body cannot synthesize on its own and
must been obtained from the diet. This makes
tofu a complete protein source, comparable to
animal-based proteins like meat, eggs, and
dairy (Kumar et al., 2016). Tofu is also a
source of iron, which is crucial for the
production of haemoglobin for the transport of
oxygen throughout the body. While the iron in
tofu is non-haeme iron (the type found in plant
foods), its absorption can be enhanced by
consuming it alongside vitamin C-rich foods
(Pal et al., 2019). Tofu, a minimally processed
soybean product, supports gut health by
retaining natural nutrients like fib  re and
isoflavones. Its simple preparation preserves
its nutritional integrity, making it a gut-
friendly and wholesome plant-based protein
choice (Obayomi et al., 2024b). Given the
growing interest in plant-based diets and the
increasing demand for high-quality, minimally
processed food products, the methods used in
the production and processing of tofu are of
significant interest, particularly regarding their
impact on the product's microstructure,
nutritional content, and microbiological safety
(Zhu et al. 2024). Processing techniques, both
thermal and non-thermal, play a crucial role in
determining the final quality of tofu (Li et al.,
2021). Traditional thermal treatments, such as
boiling and microwaving, have long been
employed in production and are well-known
for their effectiveness in improving texture
and ensuring microbial safety (Inanoglu,
2021). However, these methods can also lead
to undesirable changes in the product's
nutritional profile. For instance, thermal
treatments can cause tofu the denaturation of
proteins, loss of heat-sensitive vitamins, and
alterations in the structural integrity of tofu,
potentially affecting its sensory qualities and
consumer acceptance (Mazumder et al., 2023).
Boiling is a common thermal treatment for
tofu, cooking it in water at high temperatures
to eliminate harmful  microorganisms.
However, it can degrade certain nutrients and

alter the texture of tofu, making it less
appealing to consumers (Raji et al., 2023).
Microwave treatment, another popular thermal
method, uses electromagnetic radiation to heat
food rapidly and uniformly, but it can also
impact the nutritional quality of tofu,
particularly in terms of the retention of
antioxidants and bioactive compounds (Zhang
et al., 2018).

Soy cheese is a lucrative business that can
create self-reliant job for people at this
economic downturn and afford an unemployed
individual of being self-employed. The
interest on soy cheese making has been so
moderately high nowadays so people are
expecting a different taste, nutritive value and
additives. Hence, it is necessary to determine
how sodium apple, moringa seed, alum and
lime can change the production of soy cheese
in order to bring a good taste, nutrient, and
likeness of consumer acceptability. This study,
therefore, aims at producing soy cheese using
different types of coagulants and evaluating
the nutritional values of the products.

Materials and Methods

Study area: The production was carried out in
the Department of Home and Rural Economics
Oyo State College of Agriculture and
Technology Ighoora Oyo State. The institution
of learning was established in the year 2007
and is notable for technology advancement.
The school comprises of Six Faculties in
which Home and Rural is one of the
department in one of the faculties. The product
was subjected to nutritional evaluation in the
Department of Nutrition and Dietetics
Laboratory, Federal University of Agriculture,
Abeokuta, Ogun State.

Samples and sample preparation: The
materials for production of soy cheese were
purchased at Towobowo Market, Igboora, Oyo
State. The materials used were soybeans, salt,
pepper, alum, lime, vegetable oil, onions and
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Maggi Moringa seeds and sodium apple seeds
were collected from the premises of Oyo State
College of Agriculture and Technology,
Igboora.

Sodium apple (bomubomu fruit) seeds were
dehulled, weighed, put into a pot and toasted
for 3 minutes. The seeds were milled into
powdered form and the oil was extracted using
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Figure 1: Flow chart of production of soy cheese
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Data analysis
Result and discussion

Table 1: Showing the micronutrients composition of soy cheese using different coagulants

Sample Vitamin Vitamin Vitamin Vitamin Calcium Iron Zinc Magnesium
B1(ug) B2 (ug) C(ug) A(ug) (mg/100) (mg/100) (mg/100) (mg/100)

CMS 143 + 3.037 348 *= 054 47.1 160 + 098 + 258.1+1.1
0.00 +0.2 038 +011 =+ 0.79 0.17 0.11 += 0.17 0.00

CL 136 + 274 2.79 0.39 42.48 1.45 0.91 2.3296 £ 5
0.08 0.62 0.59 0.08 +2.41 045 + 034 +2.39

CSD 136 * 257 277 + 037 + 3995 + 136 091 + 218.73%0
0.11 0.0 0.28 0.08 0.0 0.00 0.00 0.00

CA 135 £ 207 272 + 0.43 32.14 1.09 + 073 £ 176.29%1
0.11 0.17 0.43 0.08 0.77 0.77 0.14 0.16

Table 2: Showing the proximate analysis of soy cheese using different types ofcoagulants

Sample  Moisture Protein Fat Ash Crude fibre Carbohydrates
(mg/100) (mg/100) (mg/100) (mg/100) (mg/100)  (mg/100) (mg/100)
&
CMS 62+1.1 13.8+0.36 6.25+0.22 3.04+0.17 0.094+0.1 1476+1.35
CSA 659+0.77 10.0+0.36 454+0.22 2.21+0.147 0.068+0.1 17.18+0.75
CL 66.8+095 0.7+x024 437+02 213+0.14 0.067+0.1 16.89+0.94
CA 62.8+0.68 112+050 5.06+0.2 246+0.14 0.059+0.02 18.34+0.77

CMS = Cheese produced using moringa seeds as coagulant
CSA = Cheese produced using sodium apple fruit as coagulant
CL = Cheese produced using lime as coagulant

CA = Cheese produced using alum as coagulant

Table 1 showed the micronutrients contents of C content found with sample B which has
the cheese produced. The vitamin By content 3.48/100g. Vitamin A also known as retinol is
of the sample A cheese with moringa seed, B needed by humans for proper functioning of
cheese with Sodium Apple, C Cheese with the sight and vision. The recommended dietary
lime and D cheese with alum range from 1.43, allowance for Vitamin A is 700ug of retinol
3.36, 1.36 and 1.35 respectfully. Sample A activity equivalent (RAE) per day for women
(CMS) has the highest value, which is 1.43, and 900ug per day for men (Annette, 2022).
while sample D (CA) has the lowest value. The result showed that sample A has the
Vitamin B> result showed that sample A 3.037 highest vitamin A content of 0.54ug
has the highest value while sample D, 2.07, has The calcium content of sample A? was found
the lowest value. to be significantly high compared to others.
The iron content of sample A was found to be
There is no significant different in vitamin C significantly high compared to other samples.
of sample A, B, C and D. The highest vitamin Similarly, the same trend that found in
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calcium, iron was observed in zinc content of
sample A. The zinc contents values were as
follows: 0.98ml in sample A, 0.91 in sample
B, 0.91ml in sample C and 0.73ml in sample
D. The sample A has the highest value of
magnesium

Table 2 illustrated the results for the proximate
analysis of the cheese which included
moisture, fat protein, Ash crude fiber and
carbohydrates. Moisture content of sample A,
B, C and D were 62.0, 65.9, 66.8 and 62.8
respectfully. Moisture content in any food
commodity play a key in deciding the shelf life
of food. Sample B (CSA) has the highest
content which can make it easily spoiled. The
protein content of sample A obtained from the
analysis was 13.8 acid is higher in amount than
other samples. Protein are essential component
of diet needed for survival of animal and
humans.

In this study, fat content among the samples
varied from 6.25, 4.54, 4.37 to 5.06, the
highest value of fat exhibited by sample A.
Ash content obtained from the study were
3.04, 2.21, 2.13 and 2.46, while sample A has
the highest ash content - followed by sample
D. There is no significant different in crude
fibre value among the samples, the highest
crude fiber content found in sample A
(0.094mg/100g) The highest carbohydrates
noticed in sample D compared to other
samples. The carbohydrates range from
14.76mg/100g, 7.18mg/100, 16.89mg/100 to
18.3mg/1009)

Conclusion

This study was carried out to examine the
proximate and micronutrients analysis of soy
cheese using different types of coagulants.
Increase in protein demand in developing
countries led to effort in finding an alternative
sources of protein especially from plant origin
which will be cheaper than the animal protein
and still provide protein close to the animal
protein. This was found among the leguminous

crops especially soybeans. Soybeans has been
using to produce soy cheese which is highly
recommended for developing countries such
as Nigeria because of the availability of
soybean in commercial quality. From the
research finding, it is concluded that the
product can increase intake of dietary fibre
which has low prevalence of chronic disease.
The study helps in the assurance of food
security because soybean with moringa seed
lime and sodium apple are yearly crops that is
always available in all the producing area of
the country.
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