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Abstract: Stunting is a nutritional problem that requires innovation in functional food 
products made from natural ingredients that are nutritious and easy to consume. This 
study aimed to formulate an anti-stunting nutraceutical product based on multigrain 
ingredients and moringa leaves (Moringa oleifera L.) in the form of a cereal-like health 
drink. Product evaluation was conducted through organoleptic testing, pH stability 
testing, proximate analysis, and hedonic testing. The organoleptic results showed 
that the three formulations had relatively similar color, taste, aroma, and texture 
characteristics and remained stable during one month of storage. The pH values were 
also stable, indicating good chemical stability of the product. Proximate analysis 
showed that the protein content of 8.14-9.13%, ash content of 1.36-1.74%, and 
carbohydrate content of 75.15-77.88% met the requirements of SNI 01-4270-1996. 
However, the moisture content of 7.56-8.01% still exceeded the maximum limit, while 
the fat content of 4.49-6.19% remained below the standard. The hedonic test results 
showed that all formulations were accepted and preferred by the panelists, with an 
average score exceeding 4. Formulation 3 showed superiority in the color parameter, 
while Formulation 2 was more preferred in terms of taste. Overall, this product has 
the potential to be developed as an anti-stunting nutraceutical innovation. However, 
further optimization of the drying process and the composition of fat-source 
ingredients is still required.  
 
Keywords: Anti-stunting; Moringa leaves (Moringa oleifera L.); Multigrain; 

Nutraceutical,  

  

Introduction  
 
Stunting is a condition in which a child has a height 

shorter than his or her age standard due to growth 
disorders affected by lack of nutritional intake and 
health conditions, both before and after birth (Rantini et 
al., 2025). In general, stunting is defined as height by age 
that is below -2 standard deviations based on the growth 
curve (Lumley et al., 2026). This condition describes 
linear growth failure in children that occurs due to long-
term malnutrition (Khoo & Azlan, 2026; Rahayu et al., 
2026). The main factors that cause stunting include a lack 

of nutritious food intake and infectious diseases (Mersha 
et al., 2021). From a nutritional aspect, a history of 
energy, fat, protein, and iron consumption is known to 
be related to an increased risk of stunting in children 
(Sateikaite et al., 2026). 

Stunting not only impacts physical growth but can 
also increase the risk of death in children, inhibit 
cognitive and motor development, decrease academic 
achievement, increase the risk of overnutrition and non-
communicable diseases in the future, and reduce 
productivity in adulthood (Mekuriaw et al., 2025). Some 
of the factors that play a role in the occurrence of 
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stunting include malnutrition, poor maternal nutritional 
conditions since adolescence, pregnancy, and 
breastfeeding, and the presence of infections in the 
mother (Hailu et al., 2025). In addition, low food quality 
and lack of intake of vitamins, minerals, and high-
protein foods also contribute to stunting incidence 
(Agushybana et al., 2025). Therefore, nutritional 
fulfillment is one of the important efforts in stunting 
prevention, especially because deficiencies in vitamins 
A, D, E, K, calcium, iron, and folic acid can inhibit 
children's growth and development (Ernawati et al., 
2025). 

Based on data from the Ministry of Health 
submitted at the BKKBN National Working Meeting 
related to the Indonesian Nutrition Status Survey (SSGI), 
the prevalence of stunting in Indonesia decreased from 
24.4% in 2022 to 21.5% in 2023 (Lybaws et al., 2025). 
However, this figure still does not reach the WHO target, 
which is less than 20% by 2024 (Sari et al., 2022). This 
condition shows that stunting is still a nutritional 
problem that requires serious attention, including 
through the development of functional food innovations 
that have high nutritional value, are easy to consume, 
and can be accepted by the community (Fauza et al., 
2026). 

One approach that can be developed is the use of 
nutraceutical products (Rahimah et al., 2026). 
Nutraceuticals are compounds derived from plants, 
microbes, and animals that can be consumed by humans 
to provide health benefits, including in disease 
prevention (Fawzya & Irianto, 2020). Today, 
nutraceutical products are getting more and more 
attention because they have good nutritional value and 
therapeutic potential (Thakur et al., 2026). Modern 
society also tends to choose nutraceutical products as a 
source of nutrition to support the prevention and 
maintenance of health, rather than relying solely on 
chemical drugs (Gayatri, 2026). One popular form of 
nutraceutical product is multigrain, which is a mixture 
of different types of grains and nuts (Anjali & Vijayaraj, 
2020). 

Multigrain products are a combination of two or 
more types of grains in one food product (Muzaffar & 
Wani, 2025; Taha & Al-suwayeh, 2009). Multigrains can 
include rice, wheat, seeds, and legumes that have a 
positive impact on health when consumed appropriately 
(Paul et al., 2020). The combination of these various 
ingredients has the potential to help overcome nutrient 
deficiencies because each ingredient can complement 
the nutritional content of the others (Xu et al., 2026). 

In addition to multigrains, one of the local food 
ingredients that has high nutritional content and has the 
potential to be developed is moringa leaves (Wilcaso et 
al., 2025). Moringa leaves (Moringa oleifera L.) are tropical 

plants known as miracle trees because they have various 
benefits for living beings (Panova et al., 2025). Moringa 
leaves are also often referred to as a superfood because 
they contain complete and high nutrients compared to 
some other foods (Sandhya & Kanniammal, 2024). 

Moringa leaves are known to contain vitamin C of 
220 mg/100 g, potassium 1324 mg/100 g, vitamin A 6.78 
mg/100 g, calcium 440 mg/100 g, and protein 6.7% per 
100 g (Marin et al., 2025). This content is higher than 
some other foods, such as oranges with vitamin C of 
58.30 mg/100 g, bananas with potassium 275-375 
mg/100 g, milk with calcium 83.33 mg/100 g, and 
yogurt with protein of 3.24% per 100 g (Gohil et al., 
2025). With this nutritional content, moringa leaves are 
considered to have the potential to help overcome the 
problem of malnutrition and hunger, and support the 
prevention of various diseases (Mandal et al., 2025). 
Therefore, moringa leaves can be used as an additive in 
food products to increase the nutritional value of the 
product (Kambuno et al., 2025). Based on this 
description, this study aims to formulate nutraceutical 
products based on multigrain and moringa leaves 
(Moringa oleifera L.) as functional food innovations that 
have the potential to support stunting prevention 
efforts. 

 

Method  
 
This research is an experimental study conducted 

through the formulation of nutraceutical products using 
the dry mixing method. This method is used to mix all dry 
ingredients until a homogeneous preparation is 
obtained. Product evaluation was carried out through 
several tests, namely organoleptic tests, physical 
stability tests, nutritional content analysis using proxy 
methods, and hedonic tests to determine the level of 
panelists' acceptance of the products produced. 

 
Tools and Materials 

The tools used in this study include digital scales, 
parchment paper, grinders, blenders (Miyako), stoves 
(Rinnai), frying pans, baking sheets, 80 mesh sieves, 
spoons, stirrers, measuring cups (Pyrex), glass jars, 
ovens, dough flakers, pH meters, seal packaging, and 
sealer press. 

The ingredients used consist of the main 
ingredients and additives. The main ingredients include 
multigrains, namely sacha inchi beans, mung beans, 
almonds, oats, barley seeds, and arrowroot bulbs, as 
well as moringa leaf powder (Moringa oleifera L.). 
Additional ingredients used include wheat flour, tapioca 
flour, sweetened condensed milk, etawa goat milk, non-

dairy creamer, and palm sugar. 
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Sample Preparation 

Multigrain ingredients consisting of sacha inchi 
beans, mung beans, almonds, oats, and barley seeds are 
obtained in whole form. Next, the ingredients are sorted 
to separate the unsuitable parts, then mashed using a 
grinder until a powder form is obtained. Arrowroot 
tubers, wheat flour, tapioca flour, sweetened condensed 
milk, etawa goat's milk, non-dairy creamer, and palm 
sugar are obtained in powder or ready-to-use form. All 
materials are sourced from the nearest market and 
through online purchases. The moringa leaf powder 
(Moringa oleifera L.) is obtained from the Solo Herbal 
Hut. 
 

Formula 

Multigrain nutraceutical product formulations are 
made in three variations, namely F1, F2, and F3, with a 
total weight of 30 g of each formulation. F1 uses the 
highest moringa leaf flakes, which are 7 g, and the lowest 
sacha inchi nuts, which are 0.5 g. On the other hand, F3 
uses the lowest moringa leaf flakes, which are 5 g, and 
the highest sacha inchi nuts, which are 2.5 g. Meanwhile, 
the composition of other ingredients such as mung 
beans, almonds, barley seeds, oats, arrowroot starch, 
etawa goat's milk, non-dairy creamer, and palm sugar is 
made to remain in each formulation. The nutraseutical 
formula developed can be seen in Table 1. 
 
Table 1. Moringa Leaf-Based Multigrain Nutraceutical 
Formula 

Composition F1 (g) F2 (g) F3 (g) 

Flakes of Moringa leaves 7 6 5 
Sacha inchi beans 0,5 1,5 2,5 
Green beans 1 1 1 
Almonds 1 1 1 
Barley seeds 1 1 1 
Oats 3,5 3,5 3,5 
Arrowroot starch 2 2 2 
Goat's Milk 5 5 5 
Krimer non-dairy 4 4 4 
Palm sugar 5 5 5 
Total 30 30 30 

 
Moringa Leaf Flakes Formulation 

The manufacture of flakes is carried out using 
several ingredients, namely wheat flour, tapioca flour, 
sweetened condensed milk, food coloring, and moringa 
leaves (Moringa oleifera L.). All ingredients are mixed to 
form a homogeneous dough. Next, the dough is 
flattened using a flattening tool until a uniform thickness 
is obtained. The flaky dough is then baked in an oven 
until dry. Once the baking process is complete, the flakes 
are crushed into small pieces for easy mixing into the 
formulation of multigrain nutraceutical products. 

 

Manufacture of Nutraceutical Preparations 
The preparation of nutraceutical preparations 

begins with the preparation of tools and ingredients. The 
main ingredients are moringa leaf powder (Moringa 

oleifera L.) and multigrain, consisting of sacha inchi 
beans, mung beans, almonds, oats, and barley seeds, 
which are first pollinated, then sifted to obtain a more 
uniform particle size. Furthermore, ingredients in the 
form of sacha inchi beans, mung beans, almonds, oats, 
barley seeds, arrowroot bulb flour, and moringa leaf 
powder are roasted for 7-10 minutes to reduce moisture 
content and improve the aroma of the ingredients. After 
the roasting process, the ingredients are sifted again to 
obtain a smooth and homogeneous powder. 

The next stage is the manufacture of moringa leaf 
flakes (Moringa oleifera L.) as one of the components in 
the formulation. Once all the ingredients are ready, each 
is weighed according to the set formulation 
composition. The weighed materials are then mixed 
using the dry mixing method, which is a method of 
mixing ingredients in dry conditions until a 
homogeneous mixture is obtained. The final preparation 
produced was then evaluated through organoleptic 
tests, physical stability tests, proxy analysis, and hedonic 
tests. 

 
Preparation Evaluation 

Organoleptic Tests 
Organoleptic testing, also known as sensory testing, 

is a testing method that uses the human senses as the 
primary tool to assess the characteristics and acceptance 
rate of a product. This test is carried out by observing 
several parameters, including color using the sense of 
sight, smell using the sense of smell, taste using the sense 
of taste, and texture using the sense of touch (Nethaji et 
al., 2025). 
Physical Stability Test 

The physical stability test was carried out for one 
month by storing the preparations at room temperature. 
Observations were made periodically every seven days, 
namely on days 0, 7, 14, 21, and 28. The parameters 
observed in the stability test include pH values and 
organoleptic characteristics of the preparation, such as 
color, aroma, taste, and texture (Ogrodowczyk et al., 
2025). 
Proximate test 

Proximate testing is a chemical analysis conducted 
to determine the nutritional content of a food ingredient. 
In this study, proximate testing was used to determine 
the moisture, ash, protein, fat, and carbohydrate content 
of the product. The test results were then analyzed and 
compared with relevant standards to assess product 
quality (Rani et al., 2025). 
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Hedonic Test 
The hedonic test was carried out to determine the 

panelists' level of preference for the prepared product. 
This test involved 30 panelists with assessment 
parameters including color, aroma, taste, solubility, and 
overall level of liking the product (Tassoult et al., 2021). 
 

Result and Discussion 
 

The manufacture of moringa leaf flakes (Moringa 

oleifera L.) is carried out to improve the texture, taste, and 
acceptability of the final product. In this study, 
nutraceutical preparations were developed in the form 
of health drinks that resemble cereals, so a piece-shaped 
component is needed to provide more attractive product 
characteristics. Multigrain ingredients, such as green 
beans, almonds, oats, and barley seeds, are first 
processed into powders to make them easy to mix and 
produce a homogeneous preparation. Furthermore, a 
formulation based on a combination of multigrain and 
moringa leaves (Moringa oleifera L.) was evaluated 
through a series of tests to determine the physical 
characteristics, nutritional content, stability, and 
acceptance rate of the product. Flakes of moringa leaves 
(Moringa oleifera L.) can be seen in Figure 1. 

 

 
Figure 1. Flakes of Moringa Leaves (Moringa oleifera L.) 

 
Based on the results of visual observation, moringa 

leaf flakes appear to be in the form of small pieces with 
non-uniform sizes, light green, and have a dry and 
brittle texture. These characteristics indicate that the 
drying process produces flakes that are easily destroyed 
and can be mixed with other powdered components in 
the preparation. The shape of the flakes on moringa leaf 
flakes gives it a distinctive visual character, so the 
product not only resembles a powdered drink, but also 
has a cereal-like character. The addition of moringa leaf 
flakes (Moringa oleifera L.) plays a role in increasing the 

functional value of the product because moringa leaves 
are known as a plant food ingredient that is rich in 
nutrients. In addition, the presence of flakes can also 
increase visual appeal and provide texture variation to 
the final product. The results of the formulation of 
nutraceutical multigrain based on moringa leaves can be 
seen in Figure 2. 

 
Figure 2. Moringa Leaf-Based Multigrain Nutraceutical  

 

Organoleptic testing is an important aspect in 
assessing the sensory characteristics and initial quality 
of a food product, including color, taste, aroma, and 
texture. Based on the results of organoleptic tests before 
brewing, the three formulations of nutraceutical 
multigrain preparations based on moringa leaves 
(Moringa oleifera L.) show relatively uniform 
characteristics. In the color parameters, F1, F2, and F3 
have a brownish-white color with light green flakes. The 
brownish-white color is thought to come from a mixture 
of powdered ingredients, such as sacha inchi nuts, green 
beans, barley seeds, oats, arrowroot starch, etawa goat's 
milk, non-dairy creamer, almonds, and palm sugar. 
Meanwhile, light green flakes come from moringa leaf 
flakes added to the formulation. Organoleptic test 
results of moringa leaf-based nutraceutical multigrain 
preparations before brewing can be seen in Table 2. 
 
Table 2. Organoleptic Test Results of Moringa Leaf-
Based Nutraceutical Multigrain Preparations Before 
Brewing 

Description F1 F2 F3 

Color Brownish-
white and 

light green  

Brownish-
white and 

light green  

Brownish-
white and 

light green  
Taste Sweet Sweet Sweet 
Aroma Nuts Nuts Nuts 
Texture Soft Soft Soft 

 
In terms of taste parameters, all three formulations 

show relatively the same sweetness. The sweetness is 
thought to come from the addition of palm sugar and 
other supporting ingredients that contribute to the taste 
of the product. The aroma produced throughout the 
formulation is the typical aroma of nuts, which comes 
from a combination of sacha inchi nuts, green beans, 
almonds, oats, and barley seeds. In addition, the process 
of roasting ingredients can strengthen the distinctive 
aroma. In terms of texture, all three formulations have a 
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soft texture, which indicates that the process of refining, 
sifting, and mixing dry ingredients has resulted in 
preparations with fairly fine and even particle sizes. 

Overall, the results of organoleptic tests before 
brewing showed that the variation in the number of 
moringa leaf flakes and sacha inchi nuts at F1, F2, and F3 
did not cause a striking difference in the color, taste, 
aroma, or texture characteristics of the preparation. This 
shows that the three formulations have relatively 
uniform initial organoleptic qualities and are acceptable 
as moringa leaf-based multigrain nutraceutical 
products. Organoleptic test results of moringa leaf-
based nutraceutical multigrain preparations after 
brewing can be seen in Table 3. 

 
Table 3. Organoleptic Test Results of Moringa Leaf-
Based Nutraceutical Multigrain Preparations After 
Brewing 

Description F1 F2 F3 

Color Light green Light green Light green 
Taste Sweet Sweet Sweet 
Aroma Nuts Nuts Nuts 
Texture Soft Soft Soft 

 
Taste is a sensory response that arises as a result of 

chemical stimuli received by the taste buds (Brahmi et 
al., 2024). Based on the results of organoleptic tests, the 
three formulations of multigrain nutraceutical 
preparations based on moringa leaves (Moringa oleifera 
L.) show a relatively similar taste, namely, sweetness. 
Although the amounts of moringa leaf flakes and sacha 
inchi nuts vary across formulations, the differences do 
not noticeably affect taste. This is suspected to be due to 
the use of palm sugar and other supporting ingredients 
in equal amounts throughout the formulation, so that 
sweetness still dominates the characteristics of the 
product. 

Aroma is an important parameter in sensory testing 
because it shapes panelists' initial perception of a food 
product through the sense of smell (Rawat et al., 2024). 
The test results show that the entire formulation has a 
typical nutty aroma. The aroma is thought to come from 
a combination of multigrain ingredients, such as sacha 
inchi beans, mung beans, almonds, oats, and barley 
seeds. In addition, the process of roasting ingredients 
before formulation can strengthen the distinctive aroma 
of nuts and reduce the languorous aroma of plant 
ingredients. 

Texture is also one of the important factors in 
determining the quality and acceptance of food products 
(Pérez-Herrera et al., 2020). In organoleptic tests, the 
entire formulation showed a soft texture. This 
characteristic is supported by the process of smoothing 
and sifting the material, resulting in a more uniform 
particle size. In addition, the dry mixing method helps 

to maintain the homogeneity of the preparation, so that 
the texture of the product becomes more even. Once 
brewed, the soft texture also supports the ease of the 
product as a health drink, resembling cereal. 

Physical stability testing is an important stage in the 
development of formulations to ensure that the product 
can maintain its quality and characteristics during the 
storage period (Thi et al., 2024). In this study, physical 
stability was observed organoleptically through color, 
aroma, taste, and texture parameters during one month 
of storage. The results of observations showed that all 
three formulations did not undergo significant 
organoleptic changes during the storage period. Thus, 
nutraceutical multigrain preparations based on moringa 
leaves (Moringa oleifera L.) can be said to have good 
physical stability based on the observed sensory 
parameters. pH stability test of moringa leaf-based 
nutraceutical multigrain preparations can be seen in 
Fugure 3. 

 

 
Figure 3. pH Stability Test of Moringa Leaf-Based 

Nutraceutical Multigrain Preparations 

 
The degree of acidity or alkalinity of a solution can 

be expressed through the pH value. pH measurements 
can be carried out using simple indicators such as litmus 
paper or pH meter instruments that provide more 
accurate results (Devanadera et al., 2025). In this study, 
a pH test was carried out to determine the chemical 
stability of the preparation and assess the suitability of 
the pH of the product so that it is safe and suitable for 
consumption. A good pH value for cereal powder 
preparations is in the range of 5-7 (Dukhanin & 
Chuvichkina, 2025). Tests were conducted on days 0, 7, 
14, 21, and 28 on three formulations of moringa leaf-
based nutraceutical multigrain preparations (Moringa 
oleifera L.) stored at room temperature for 28 days. 

Based on the observation results, the three 
formulations showed a pH value that was still in the 
range of 6.4-6.8 during the storage period. This value still 
meets the pH requirements of cereal powder 
preparations, which is 5-7. Formulation 1 showed a pH 
value that tended to be higher than Formulation 2 and 

6,20

6,40

6,60

6,80

7,00

Day 0 Day 7 Day 14 Day 21 Day 28

Formulation 1 Formulation 2 Formulation 3
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Formulation 3 at each observation time. Nonetheless, the 
change in pH value throughout the formulation did not 
show a drastic decrease or increase during storage. 

The stability of this pH value indicates that the 
preparation has good chemical stability. This shows that 
the components of the ingredients in the formulation, 
such as moringa leaves (Moringa oleifera L.), nuts, seeds, 
arrowroot starch, etawa goat's milk, non-dairy creamer, 
and palm sugar, do not undergo significant chemical 
changes during storage. Thus, all three formulations can 
be declared stable based on pH parameters during 28 
days of storage at room temperature. 

Proximate tests are performed to determine the 
macronutrient content of the preparation, including 

moisture content, ash content, fat content, protein 
content, and carbohydrate content (Niazi et al., 2025). 
This analysis aims to evaluate the nutritional quality of 
the final product and assess its conformity with the 
quality standards set in SNI 01-4270-1996. In addition, 
the results of the proximate test are also used as a basis 
to assess the potential of nutraceutical multigrain 
products based on moringa leaves (Moringa oleifera L.) as 
candidates for stunting prevention support products. 
Proximate test of moringa leaf-based nutraceutical 
multigrain preparations can be seen in Table 4. 

 

 
Table 4. Proximate Test of Moringa Leaf-Based Nutraceutical Multigrain Preparations 

Sample Water Content 
(%) 

Ash Content 
(%) 

Fat Content 
(%) 

Protein Content 
(%) 

Carbohydrate Content 
(%) 

Formula 1 7.92 ±0.13 1.42 ± 0.08 4.51 ± 0.02 8.31 ± 0.24 77.86 ± 0.04 
Formula 2 7.86 ±0.17 1.59 ± 0.01 4.63 ± 0.08 8.60 ± 0.04 77.33 ± 0.25 
Formula 3 7.71 ±0.21 1.74 ± 0.01 5.98 ± 0.30 9.10 ± 0.04 75.48 ± 0.47 
Method Oven Tannur Soxhlet Kjeldahl By Different 

 
Based on the results of the test using the oven 

method, the moisture content of the three formulations 
is in the range of 7.71-7.92%. This value still exceeds the 
maximum limit of moisture content set in SNI 01-4270-
1996, which is 3%. The high moisture content indicates 
that the preparation has not met the quality 
requirements in the moisture content parameters. High 
moisture content can affect the stability and shelf life of 
products because excess moisture can increase the risk 

of microorganism growth during storage (Ligarda-
Samanez et al., 2025). This condition is suspected to be 
related to the drying process that is not optimal, 
especially at the stage of drying moringa leaf flakes 
(Moringa oleifera L.), which is carried out using an oven 
at a temperature of 50-60°C for 30 minutes. In addition, 
some ingredients in the formulation, such as palm sugar, 
non-dairy creamer, and etawa goat milk, have 
hygroscopic properties, so they have the potential to 
absorb moisture from the environment. If the ambient 
humidity and packaging system are not properly 
controlled, the product can reabsorb water from the air 
during storage (Tawalbeh et al., 2025). 

Ash content is one of the important parameters in 
food quality analysis because it describes the total 
amount of minerals contained in food. (Qiu et al., 2026). 
In this study, the ash content was analyzed using the kiln 
method of fracking at 550°C for 3 hours until the sample 
turned into grayish ash. The change shows that the 
adoption process has gone well. After the fermentation 
process is completed, the sample is weighed to 
determine the amount of ash produced. 

The test results showed that the ash content in the 

three formulations was in the range of 1.42-1.74%. This 
value is still below the maximum limit set in SNI 01-
4270-1996, which is 4%. This shows that the ash content 
in the preparation still meets the quality requirements. 
The difference in ash content between formulations is 
thought to be influenced by variations in the 
composition of the ingredients, especially the amount of 
sacha inchi nuts and moringa leaves used. Formulation 

3 has the highest ash content, which is 1.74 ± 0.01%, 
which can be attributed to the mineral content of the 
constituent materials. Moringa leaves are known to 
contain several important minerals, such as iron, 
calcium, potassium, and zinc, so their addition can 
contribute to the ash content of the product. 

Protein is one of the macronutrients that plays an 
important role in growth, body tissue formation, and 
metabolic processes (Dewie et al., 2026). In this study, 
protein levels were analyzed using the Kjeldahl method. 
Based on the test results, the protein content of the three 
formulations was in the range of 8.31-9.10%. This value 
meets the minimum protein content requirement of SNI 
01-4270-1996, which is at least 5%. These results show 
that nutraceutical multigrain preparations based on 
moringa leaves have a fairly good protein content. 

The highest protein content is found in Formulation 
3, which is 9.10 ± 0.04%. This is thought to be related to 
the higher number of sacha inchi in the formulation. 
Sacha inchi beans are known as one of the best sources 
of vegetable protein. In addition, other multigrain 
ingredients, such as green beans, almonds, oats, and 
barley seeds, also contribute to the protein content of the 
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product. The higher the protein content in the product, 
the greater its potential in supporting the fulfillment of 
protein needs. This is important because protein plays a 
role in supporting the growth and repair of body tissues, 
so it is relevant to the development of food products 
aimed at supporting stunting prevention (Regnier et al., 
2025). 

Fat content analysis was carried out using the 
Soxhlet method. The principle of this method is fat 
extraction using organic solvents, such as hexane. 
During the heating process, the solvent will evaporate 
and carry the fat component from the sample, so that the 
fat content can be calculated based on the extraction 
results (Kolarič & Šimko, 2022). Based on the test results, 
the fat content of the third formulation is in the range of 
4.51-5.98%. This value is still below the minimum limit 
of fat content set in SNI 01-4270-1996 for cereal products, 
which is at least 7%. Thus, the parameters of the fat 
content in this preparation do not meet the required 
standards. 

Formulation 3 shows the highest fat content, which 
is 5.98 ± 0.30%. The increase in fat content in this 
formulation is thought to be related to a higher amount 
of sacha inchi nuts than in other formulations. Sacha 
inchi nuts naturally contain fats, especially unsaturated 
fatty acids, including omega-3s and omega-6s, which 
play an important role in supporting healthy 
metabolism and brain development. Despite this, the 
level of fat obtained still does not reach the minimum 
standard. Therefore, formulation optimization is 
needed, for example, by increasing the proportion of 
healthy fat source ingredients or adjusting the 
composition of the ingredients so that the fat content of 
the product can meet applicable standards. 

Carbohydrates are macronutrients that act as the 
main source of energy for the body. In this study, 
carbohydrate content was calculated using the by 
difference method, namely by reducing the total content 
of water, ash, fat, and protein from 100%. Therefore, 
changes in the content of water, ash, fat, and protein will 
affect the value of the carbohydrate content obtained 
(Kawasaki et al., 2025). 

The results of the analysis showed that the 
carbohydrate content in the three formulations was in 
the range of 75.48-77.86%. This value meets the 
minimum carbohydrate content requirement of SNI 01-
4270-1996, which is at least 60%. Formulation 1 has the 
highest carbohydrate content, which is 77.86 ± 0.04%. 
This is suspected to be related to the use of the highest 
amount of moringa leaf flakes, which is 7 g. The flakes 
are made from ingredients that contribute to the 
carbohydrate content, such as wheat flour, tapioca flour, 
and sweetened condensed milk. In addition, 
Formulation 1 contains the lowest amount of sacha inchi 

nuts, which is 0.5 g, so the fat and protein content is 
relatively lower than that of other formulations. 
According to the principle of calculation by difference, 
low fat and protein content can cause higher 
carbohydrate content values. 

Overall, the results of the proximate test showed 
that the ash, protein, and carbohydrate content in the 
three formulations met the SNI 01-4270-1996 standard. 
However, the moisture content still exceeds the 
maximum limit, while the fat content is still below the 
required minimum. Therefore, product formulations 
still need optimization, especially in the drying process 
to reduce moisture content, as well as adjusting the 
composition of fat source ingredients to increase the fat 
content of the product. Hedonic test of moringa leaf-
based nutraceutical multigrain can be seen in Figure 4. 

 

 
Figure 4. Hedonic Test of Moringa Leaf-Based Nutraceutical 

Multigrain 

 
The hedonic test was conducted to determine the 

level of acceptance of the panelists' acceptance of 
moringa leaf-based nutraceutical multigrain 
preparations (Moringa oleifera L.) based on color, taste, 
aroma, and texture parameters. The assessment was 
conducted using a scale of 1-5, with higher scores 
indicating a greater level of likability. Based on the test 
results, all formulations obtained an average score above 
4 on each parameter, so that they could be categorized 
as preferred by the panelists. 

In the color parameter, Formulation 3 obtained the 
highest score, which was 4.27. This is allegedly related 
to the use of the least moringa leaf flakes, which is 5 g, 
so that the color of the product looks more natural and 
is not too dominated by green. In the taste parameters, 
Formulation 2 shows the highest value, which is 4.30. 
The composition of sacha inchi beans of 1.5 g in this 
formulation is thought to provide a more balanced nut 
flavor and is well received by the panelists. 

Meanwhile, the aroma value of the three 
formulations was relatively similar, which was in the 
range of 4.23, which suggests that the variation in the 
number of moringa leaf flakes and sacha inchi nuts did 
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not make a striking difference in aroma acceptance. In 
terms of texture parameters, Formulation 1 and 
Formulation 2 obtained relatively higher values than 
Formulation 3. Overall, the results of the hedonic test 
showed that all three formulations had a good 
acceptance rate, with Formulation 2 tending to be 
superior in taste parameters, while Formulation 3 was 
preferred in terms of color. 
 

Conclusion 
 

Based on the results of the study, nutraceutical 
multigrain preparations based on moringa leaves 
(Moringa oleifera L.) show good quality characteristics 
based on organoleptic evaluation, physical stability, 
proxy analysis, and hedonic tests. All three formulations 
have relatively stable color, taste, aroma, and texture 
characteristics during 28 days of storage at room 
temperature. The pH values of the entire formulation are 
also within the appropriate range, thus indicating the 
physical and chemical stability of the preparation during 
the storage period. The results of the proximate analysis 
showed that the ash content, protein content, and 
carbohydrate content had met the requirements of SNI 
01-4270-1996. However, the moisture content still 
exceeds the maximum limit, while the fat content is still 
below the required minimum. Formulation 3 exhibits 
the best proximate characteristics, especially at higher 
levels of protein and fat than other formulations. 
Meanwhile, the results of a hedonic test of 30 panelists 
showed that all formulations had a good acceptance rate, 
with an average score of more than 4. Formulation 2 is 
the most preferred formulation, especially in the taste 
parameters. Overall, multigrain nutraceutical products 
based on moringa leaves have the potential to be 
developed as an antistunting functional food 
innovation. However, further optimization is needed in 
the drying process and adjustment of the composition of 
fat source materials so that the product can meet all 

quality requirements according to applicable standards. 
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