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Abstract: This study aimed to evaluate the nutritional composition of the Coco-Squash Peanut Nutri Bar, focusing on its energy,
fat, carbohydrates, fiber, and protein content. The product was tested at two different food testing facilities: the Food and Nutrition
Research Institute Service Laboratory (FNRI) and the Industrial Technology Development Institute. The analysis of the Coco-
Squash Peanut Nutri Bar revealed key findings, such as an energy content of 414 kcal per 100 grams, with significant contributions
of 13.1 grams of total fat, 67.4 grams of carbohydrates, 6.61% protein, and 6.11% dietary fiber. The results showed that a 25-gram
serving provides 104 kcal for children and 207 kcal for adults, contributing to daily energy needs. Additionally, the bar serves as a
good source of fat and dietary fiber, meeting 12-33% of daily fat and fiber requirements, respectively. Sensory evaluations
demonstrated that the bar's quality attributes, such as appearance, aroma, taste, and texture, were positively affected by the
formulation, with the most preferred mixture containing a higher proportion of squash. The findings suggest that the Coco-Squash
Peanut Nutri Bar is a nutritious, sustainable, and marketable snack product, offering a healthy alternative for various age groups.
This research highlights the potential of utilizing local agricultural resources to create innovative food solutions for commercial
production.

Index terms - Coconut Milk, Nutritional Analysis, Nutri Bar, Peanut, Squash.

I. INTRODUCTION

Nutrition plays a vital role in health and development. Improved nutrition is linked to better outcomes in infant, child, and maternal
health, enhanced immune function, safer pregnancies and childbirth, reduced risk of non-communicable diseases (such as diabetes
and heart disease), and increased life expectancy. Well-nourished children perform better academically, while individuals with
proper nutrition are more productive and better positioned to break the cycles of poverty and hunger. Malnutrition, in all its forms,
poses significant threats to human health. The world now faces a dual challenge of malnutrition, characterized by both
undernutrition and overweight, particularly in low- and middle-income nations. Malnutrition manifests in various ways, including
undernutrition (wasting or stunting), vitamin and mineral deficiencies, obesity, and diet-related chronic diseases. The
developmental, economic, social, and health-related consequences of the global malnutrition burden are profound and long-lasting,
affecting individuals, families, communities, and entire nations. Childhood malnutrition, in all its forms including undernutrition
(such as wasting, stunting, and underweight), micronutrient deficiencies, as well as overweight and obesity represent a triple burden
of disease. This issue is particularly prevalent in low- and middle-income countries and is a leading cause of poor health. It also
significantly hinders individual development and the ability to reach full human potential globally. (Amoroso, 2016) The researcher
formulated a nutritious bar that may substitute for the existing snack bar in the market where preservatives and artificial ingredients
are present.

The Coco-Squash Peanut Nutri Bar is a type of snack bar, it’s the combination of the three locally found ingredients such as coconut
milk, squash and peanut. Coconut (Cocosnucifera L.) is of the palm family (Arecaceae). The plant is highly cultivated in Malaysia
and southern Asia. Spanish explorers named it cocos meaning grinning face, due to the three little eyes. It is classified as a fruit and
very often mistaken as a nut. The coconut is a one seeded drupe. (Onsaard, 2006) Coconut milk can be a good health promoter as
it stimulates weight loss and lowers cholesterol. It can add flavor to sweet and savory dishes and is an alternative to dairy milk.
Coconut milk has another type of fat called MCTs, or medium-chain triglycerides. MCTSs stimulate energy by a mechanism called
thermogenesis, or the generation of heat. According to research, it has been suggested that MCTs might assist in the following:
body weight and the accretion of body fat, causes a person to feel full longer after a meal, insulin sensitivity, potentially contributing
to weight loss and boost exercise endurance. According to a research of Wang, Y. et. (2018) Medium Chain Triglycerides (MCT)
is a nutritional supplement and typically prescribed with medications for the treatment of disorders in food absorption such as
diarrhea, steatorrhea, and liver disease. It has been proven that MCT is involved in weight loss, and reduction of metabolic
syndrome, abdominal obesity, and inflammation.

Squash or zucchini plant is one of the most important vegetable crops that are cultivated in Egypt for local market. The plants
belong to the Cucurbitaceous family and are a very polymorphic vegetable plant and preferred for human nutrition in most parts of
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the world. (Abd El-Mageeda et.al 2016). Squash is abundant in essential nutrients, including manganese, potassium, phosphorus,
copper, and magnesium. (Tamer et. al 2010) Additionally, squash is a good source of protein and contains bioactive compounds,
including antioxidants, flavonoids, vitamins, and medicinal properties. (Tamer et.al 2010) Squash plants are highly adaptable and
can be cultivated in a variety of soil types. (Kumar et.al 2009) and they can also thrive in a range of temperature conditions, including
Mediterranean, tropical, and subtropical climates. (Abd El-Mageeda et.al 2016) Squash production in low-fertility soils largely
relies on enhancing soil organic matter, which plays a key role in regulating soil physicochemical properties and improving nutrient
availability. Increasing the soil content of organic matter will lead to obtaining a safe product and savings in the consumption of
mineral fertilizers in line with the principles of sustainable development (Fawzy et.al 2016)

Peanut (Arachis hypogeae L.) is one of the very important food sources with high nutritional and health values, it has nutrients
(proteins, lipids, carbohydrates, vitamins, and minerals), chemical components (stilbenoids, flavonoids, phenolic acids,
phytosterols, triterpenes, and alkaloids), biological activities of edible parts of peanut, and the research value of bioactive factor
resveratrol. (Mingrou 2022). Peanuts are a composite food comprising a large range of nutrients like carbohydrates, proteins, lipids,
vitamins, minerals, and a healthy amount of fiber. Bioactive compounds have been extracted from peanuts and these comprise
flavonoids, phytosterols, amino acids, and stilbenes. Massive clinical trials revealed that peanut intake at regular levels can benefit
people against cardiovascular diseases, type 2 diabetes, and Alzheimer's. These bioactive compounds are also anti-inflammatory,
antioxidant, anticancer, and antitumor. Potential health concerns for peanuts include allergy and contamination with aflatoxins.
Peanuts are highly used in the food industry to produce flour, protein concentrates and isolates, confectionaries, oils, and beverages.
(Syed et. al 2020).

1. OBJECTIVES

The objective of the study is to:

1. Determine the nutritional content of Coco-Squash Peanut Nutri Bar, including energy, total fats, total carbohydrates, dietary fiber,
and protein content.

2. Determine its contribution to the Recommended Energy and Nutrient Intake (REI/RNI) for children and adults.

I11. RESEARCH METHODOLOGY

In testing the Nutritional Composition of the product, there are three methods used, these are the Kjeldahl method, Soxhlet
Extraction Method and Air Oven Method to determine the nutritional composition of the product.

The Kjeldahl method is based on the principle that proteins can be converted to ammonia through a series of chemical reactions.
The ammonia can then be quantified using a titration method. Even though the Kjeldahl method is very common and precise for
measuring protein content, there are several limitations to the method. This method was particularly developed to find the nitrogen
contents in organic and inorganic substances. Today, Kjeldahl nitrogen determinations are applied to many samples like wastewater,
soil, fertilizers, meat, feed, grain, and many other substances in this modern world.

Soxhlet extraction is one of the most exhaustive extraction techniques that is widely applied to analytes that are sufficiently
thermally stable. The extraction solvent continuously goes through the matrix, by boiling and condensation, and the sample is
collected in hot solvent. Soxhlet extraction has been used very widely to extract valuable bioactive compounds from a wide range
of natural sources. In this extraction, a small quantity of dry sample is put into a thimble and put in a distillation flask with the
solvent of interest. After it has attained an overflow level, the solution of the thimble-holder is aspirated by a siphon that unloads
the solution back into the distillation flask. The solution carries the extracted solutes into the bulk liquid. The solvent goes back to
the solid bed of samples, and the solute stays behind in the distillation flask. This is repeated until complete extraction takes place
(Saim et al., 1997).

Air Oven Method, these methods determine moisture content as loss in weight of a sample when heated under specified conditions.
The results are in close agreement with those obtained by Method 44-40.01 (vacuum-oven). The methods are applicable to flour,
semolina, bread, all kinds of grains and cereal products, and food products (except those that are sugar coated). These methods are
not recommended for feeds and feedstuffs when fat determination is to be made on dried samples.

The grain moisture air-oven reference methods are procedures used to determine the percent moisture content in grain. Basically, a
small sample of grain (ground or unground) that represents a larger sample set of that grain is placed in a small metal dish and the
weight of the sample is recorded. A sample is put in the oven at the given temperature. Then, this sample is left there for some
specific time duration. After it gets cooled off in each container, in such a manner that it may not lose its moisture or gain during
the process, then reweighing the sample is carried out. In that case, loss in sample mass is used as a percentage of moisture content
for grain.

IV. RESULTS AND DISCUSSION

4.1. Nutritional Composition of the Most Preferred Coco-Squash Peanut Nutri Bar

The objective evaluation of the Coco-Squash Peanut Nutri Bar focused on analyzing its nutritional composition, including
energy, total fats, total carbohydrates, dietary fiber, and protein content. The testing was conducted at two different food testing
facilities. The Food and Nutrition Research Institute Service Laboratory (FNRI) performed analyses for ash, energy, total fat, and
total carbohydrates, as summarized in Table 5, based on a 100-gram sample. Meanwhile, the Industrial Technology Development
Institute conducted tests for moisture, protein, and total dietary fiber, with results presented in Table 6 for a 40-gram sample.
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Table 1. Nutritional Composition of Coco-Squash Peanut Nutri Bar Per Serving (100g)
(Food And Nutrition Research Service Laboratory)

Parameters Result
Ash(Proximate Content) 10¢
Energy 414 ¢
Total Fat 13.1¢g
Total Carbohydrate 67.4¢

4.1.1 Ash

Ash represents the inorganic residue that remains after water and organic matter are eliminated through heating in the presence
of oxidizing agents, serving as an indicator of the total mineral content in a food product. The Coco-Squash Peanut Nutri Bar
recorded an ash content of 1.0 g, suggesting a relatively low mineral presence. This low ash content may indicate that some minerals
were lost during the product's processing stages. Minerals are lost in cooking because they are soluble in water or heat. Vitamins
leach out during processing, but less than minerals. In addition, food processing and cooking processes may change the composition
of food (vitamins, proteins, or fatty acids), thereby changing the composition and bioavailability of micronutrients. It is essential;
therefore, all efforts should be made to restore the nutritional value of foods during preparation. (Yadav 2023)

4.1.2 Energy

Food energy, measured in kilocalories (kcal), reflects the calorie content of the product. A portion of these calories is derived
from fat, which contributes to an individual's overall energy intake. The Coco-Squash Peanut Nutri Bar provides 414 kcal per 100
grams. For context, the Recommended Energy and Nutrient Intake (RENI) for children aged 6 to 9 years is 1600 kcal, while for
adults aged 19 to 29 years, it is 2530 kcal. A 25-gram serving of the Coco-Squash Peanut Nutri Bar provides 104 kcal, meeting 6%
of the daily energy needs for children. For adults, a 50-gram serving offers 207 kcal, fulfilling 9% of their energy requirements.
This indicates that the Coco-Squash Peanut Nutri Bar can serve as a supplemental energy source, while additional energy intake
would come from other carbohydrate-rich foods consumed throughout the day. A related study by Marty, L. et.al (2023), snacking
is linked to an increase in overall daily energy intake, and dietary guidelines suggest that snacks should not exceed 200 kcal for
adults and 100 kcal for children to help maintain a balanced diet.

4.1.3 Total Fat

Fat is an essential component of food, even in small amounts, as it plays a vital role in maintaining a healthy diet. It serves as a
significant source of energy and heat, helping to keep the body active and warm. Fat is particularly important for adolescents, as it
supports proper development of the brain and nervous system. Additionally, fats enhance the flavor, palatability, moistness, and
tenderness of certain foods.

The recommended daily fat intake is 93 grams for males aged 16 to 18 years and 65 grams for females in the same age group.
The Coco-Squash Peanut Nutri Bar contains 13.1 grams of fat per serving, which can provide 14% of the daily fat requirement for
males and 20% for females, making it a valuable source of dietary fat.

4.1.4 Total Carbohydrate

Carbohydrates are the primary source of energy, providing an affordable and essential energy supply. They spare protein,
regulate fat metabolism, serve as the exclusive energy source for the brain and nervous system, and act as a storage form of energy
in the form of glycogen. Additionally, carbohydrates support intestinal peristalsis and contribute to dietary bulk.

The carbohydrate content of the Coco-Squash Peanut Nutri Bar was determined using the different method, where the sum of
ash, moisture, protein, and fat contents was subtracted from 100%. The product was found to contain 67.4 grams of carbohydrates
per 100 grams. According to reference values for nutrition labeling, the recommended daily intake of carbohydrates for adults and
children aged 4 years and older is 300 grams. A 100-gram serving of the Coco-Squash Peanut Nutri Bar provides approximately
8% of the recommended daily carbohydrate intake for both adults and children.

Table 2. Nutrition Composition of Coco-Squash Peanut Bar Per Serving (about 40g)
(Industrial Technology Development Institute)

Parameters Result
Moisture (Proximate Content) 11%

Protein 6.61%
Total Dietary Fiber 6.11%

Determining moisture content is a crucial aspect of food processing and testing. Moisture content refers to the total amount of
water present in a food sample and plays a significant role in the product's shelf life by influencing the growth rate of
microorganisms. It also impacts the texture, taste, appearance, and overall stability of food products. Foods with high moisture
content are more prone to spoilage and typically require storage at low temperatures or prompt consumption to avoid early
deterioration. The moisture content of the Coco-Squash Peanut Nutri Bar was found to be 11.9%.

4.1.6. Protein
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Proteins are vital components of food, serving as a primary source of energy and providing essential amino acids. They play a
key role in determining the texture of many foods and are critical for various bodily functions, including metabolism, digestion,
nutrient and oxygen transport, and the production of antibodies that protect against infections and illnesses.

The Coco-Squash Peanut Nutri Bar contains 6.61% protein. The average daily protein requirement is 73 grams for males aged
16 to 18 years and 59 grams for females in the same age group. A 40-gram serving of the Coco-Squash Peanut Bar provides
approximately 4% of the daily protein needs for males and 5% for females. While the protein content is modest, additional protein
can be obtained from other dietary sources, such as meat, eggs, milk, and certain vegetables, consumed throughout the day.

4.1.7. Total Dietary Fiber

Dietary fiber is a type of carbohydrate that cannot be broken down by the body's digestive enzymes. It plays a crucial role in
maintaining gut health and contributes to reducing the risk of various diseases, including diabetes, coronary heart disease, and bowel
cancer. The Coco-Squash Peanut Nutri Bar was found to contain 6.11% dietary fiber.

4.2. Recommended Energy and Nutrient Intake (REI/RNI)
The nutritional content of the Coco-Squash Peanut Nutri Bar was analyzed in terms of its contribution to the Recommended
Energy and Nutrient Intake (REI/RNI) for children aged 6-9 years and adults aged 19-29 years. The analysis highlights the bar's

potential as a supplementary source of energy and essential nutrients.

Table 3. Recommended Energy and Nutrient Intake (REI/RNI) for children aged 6-9 years and adults aged 19-29 years

REI/RNI %REI/RNI
Amount per serving in grams Amount per serving in percentage

Nutrients

Children Adult Children Adult

6-9 years old 19-29 years old 6-9 years old 19-29 years old
Energy, kcal 104 kcal 207 kcal 6% 9%
Total Fat 27 grams 42 grams 12% 40%
Total Carbohydrates 34 grams 17 grams 6% 8%
Dietary Fiber 4 grams 8 grams 29% 33%
Protein 4 grams 8 grams 14% 12%

4.2.1. Energy (kcal)

A serving of 25 grams for children provides 104 kcal, contributing 6% of their daily energy needs, while a 50-gram serving for
adults provides 207 kcal, fulfilling 9% of their requirements. This demonstrates that the bar can serve as an energy-boosting snack,
particularly beneficial for active individuals or those requiring additional caloric intake.

4.2.2. Total Fat

A serving contains 27 grams (children) or 42 grams (adults), meeting 12% and 40% of their respective daily fat needs. This
significant contribution suggests the bar is a good source of dietary fat, which is essential for energy production and cellular function.
However, moderation is important to balance fat intake from other dietary sources.

4.2.3. Total Carbohydrates

Children receive 34 grams per serving (6% of their REI/RNI), while adults receive 17 grams (8%). As carbohydrates are a
primary energy source, the bar contributes meaningfully to daily energy needs while leaving room for additional carbohydrate
intake from other food sources.

4.3.4. Dietary Fiber

The bar provides 4 grams for children and 8 grams for adults, meeting 29% and 33% of their daily fiber needs, respectively.
This highlights the bar's strong role in promoting digestive health and supporting efforts to meet daily fiber intake goals, which are
often challenging for many individuals.

4.3.4. Protein

A serving delivers 4 grams for children (14% of their daily protein needs) and 8 grams for adults (12%). While the bar provides
a moderate amount of protein, it can complement other dietary protein sources like meat, dairy, and legumes to meet daily
requirements.
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