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INTRODUCTION 
Instant porridge has become increasingly popular 

in modern times due to its convenience and ease of 
preparation, which eliminates the need for a complicated 
cooking process. As an instant food option, instant 
porridge can meet daily nutritional needs. In recent years, 
innovations in the development of food products based 
on local ingredients have continued to grow. The 
utilization of parboiled rice, mocaf flour, and red spinach 
is essential to enhance the nutritional value of instant 
porridge products. 

Parboiled rice is a type of rice that has undergone 
a special processing technique, resulting in a lower 
glycemic index compared to other types of rice. Studies 
have shown that the incorporation of parboiled rice in 
various food products, including instant porridge, can 
reduce the glycemic response after consumption, making 
it a healthier option for individuals with special needs, 
such as diabetes patients1. Furthermore, the higher 

nutritional content of parboiled rice, particularly protein 
and fiber, makes it suitable for application in food 
products with enhanced nutritional value2. 

Mocaf flour (Modified Cassava Flour) is a gluten-
free flour alternative that is rich in complex carbohydrates 
and dietary fiber. Several studies have demonstrated that 
mocaf flour not only increases the nutritional value of 
processed products but also improves the texture and 
stability of food products, including instant porridge3. 
Mocaf flour produced through the cassava fermentation 
process has been proven to have a higher fiber content 
than cassava flour, contributing to improved digestive 
health and reduced risk of metabolic disorders, such as 
dyslipidemia and obesity4. As a gluten-free and complex 
carbohydrate-rich flour, mocaf flour is suitable for use in 
various food products, including cakes and noodles5. 
Research has shown that mocaf flour can increase protein 
levels in processed products when combined with other 
protein-rich ingredients6. 
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ABSTRACT 
Background: Instant porridge is a type of processed food that does not require cooking 
in its preparation.  The use parboiled rice, mocaf flour, and red spinach in instant 
porridge production offers a viable alternative for developing nutrient-dense and 
antioxidant-rich processed foods. Parboiled rice, a modified rice variant, is selected for 
its low glycemic index and high nutritional value. Mocaf flour, a gluten-free alternative, 
is used to enhance the product's nutritional profile, while red spinach is added to boost 
the antioxidant content of the instant porridge. 
Objectives: This study aims to investigate the proximate composition and evaluate the 
antioxidant activity of instant porridge. 
Methods: The instant porridge was formulated with a composition of 70% parboiled 
rice, 30% mocaf flour, and 2% red spinach. Proximate analysis was performed to 
determine the moisture, ash, protein, fat, and carbohydrate content, following the 
methods outlined in the AOAC 1995 guidelines. Antioxidant activity was evaluated using 
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay to assess the porridge's free radical 
scavenging capacity. 
Results: The instant porridge produced was found to have a high nutritional content. 
The antioxidant activity was evaluated based on the IC50 value, the instant porridge 
demonstrated a notable IC50 value of 73.28 μg/ml, indicating that it possesses strong 
antioxidant properties / indicating that it is categorized as a strong antioxidant. The 
nutritional and antioxidant properties of the instant porridge can be attributed to the 
main ingredients used in its production. 
Conclusions: The instant porridge produced provided high nutritional content and 
antioxidant activity, making it a good choice for meeting daily nutritional needs. 
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The addition of red spinach (Amaranthus Tricolor 
L.) into the instant porridge formulation provides 
additional benefits in terms of antioxidant content. Red 
spinach is rich in bioactive compounds such as 
betacyanins, flavonoids, and polyphenols, which have 
been shown to exhibit strong antioxidant effects7. 
Previous study has also demonstrated that red spinach 
can reduce oxidative stress and the risk of degenerative 
diseases, such as cardiovascular disease and cancer, when 
consumed regularly8. 

Antioxidant activity in food products is essential, 
considering its role in preventing various degenerative 
diseases associated with oxidative stress. Previous study 
has shown that foods rich in antioxidants can contribute 
to long-term health and reduce the risk of disease9. 
Antioxidant activity in food is crucial combating oxidative 
stress and protecting the body from degenerative 
diseases. The DPPH method is commonly used to 
measure the antioxidant capacity of free radical 
scavengers10. 

In this study, instant porridge was formulated 
using parboiled rice, mocaf flour, and red spinach to 
enhance the nutritional content and antioxidant activity 
of conventional instant porridge. Proximate analysis and 
measurement of antioxidant activity using the DPPH 
method were performed to evaluate the nutritional value 
of the end product. The results of this study are expected 
to contribute significantly to the development of 
functional food products that meet daily nutritional 
needs while playing a role in preventing degenerative 
diseases. 
 
METHODS 

This research methodology was designed to 
evaluate the nutritional content and antioxidant activity 
of instant porridge produced using parboiled rice, red 
spinach and mocaf flour. This methodology encompasses 
several steps, starting from ingredient selection, followed 
by the production process of instant porridge, and 
culminating in laboratory analysis to determine the 
proximate content and antioxidant activity. The 
production of instant porridge uses the optimal 
formulation, consisting of 70% parboiled rice and 30% 
mocaf flour, supplemented with 2% red spinach, chosen 
based on the results of physical tests in previous 
studies11. The production process of instant porridge is 
illustrated in the flow diagram presented in Figure 1. 

The materials used incluede parboiled rice, mocaf 
flour, red spinach, and sugar. The chemical used are DPPH, 
aquadest, n-hexane, H2SO4 0,325 N, concentrated H2SO4, 
H2SO4 0,02N, NaOH 0,1N, NaOH 1,25 N, NaOH 40%, 

CuSO4, K2SO4, oxalic acid, mengsel, and 96% alcohol. The 
equipment used comprised a stove, boiling pan, stainless 
steel tray, blender, stainless steel spoon, 40 and 60 mesh 
sieves, digital scales, mixers, masks, cloth gloves, plastic 
gloves, medium plastic containers, polyethylene plastic, 
aluminum foil, Whatman 41 filter paper, filter paper, 
kjedhal tube, erlenmeyer flask, measuring cup, 
measuring flask, funnel, vacuum pump, beaker glass, 
porcelain cup, aluminum cup and drying oven. 

The method employed followed the procedure 
outlined by the Association of Official Analytical Chemists 
(AOAC) 1995. Moisture content analysis was determined 
using the oven drying method, also known as the 
gravimetric method. Ash content analysis was 
determined using the dry ashing method, wherein the 
sample was burned at high temperatures (550°C) until it 
became ash. Protein content analysis was determined 
using the Kjeldahl method, which involved calculating the 
crude nitrogen content by breaking down proteins into 
nitrogen. Fat content analysis was determined by 
extracting fat using a non-polar solvent (hexane). Crude 
fiber content analysis was determined using the acid 
hydrolysis method. Carbohydrate content analysis (by 
difference) was determined using the formula 100% - 
(moisture content + ash content + protein content + fat 
content). 

The antioxidant activity of instant porridge was 
measured using the DPPH method, which involved 
several stages. The initial stage entailed sample 
preparation, wherein instant porridge was diluted with a 
solvent (e.g., ethanol) to obtain an extract. The second 
stage involved mixing with DPPH reagent at a specific 
concentration and incubating for 30 minutes in the dark 
at room temperature. The final stage involved measuring 
the absorbance value using a spectrophotometer at a 
wavelength of 517 nm. The IC50 value (concentration 
required to reduce 50% of DPPH radicals) was calculated 
to evaluate the antioxidant strength. This research was 
conducted at the Food Technology Laboratory, University 
of North Sumatra, from March to April 2024. This study 
obtained approval for the health research ethics code No. 
0215/KEPH-FMIPA/2024 on April 22, 2024, from the 
Research Ethics Committee of the Faculty of Mathematics 
and Natural Sciences, University of North Sumatra. 

The data obtained from the proximate content 
and antioxidant activity tests are presented in tables. The 
results of the analysis will be compared with existing 
standards in the literature to evaluate the quality of the 
instant porridge produced. As  this study used single 
treatment, further statistical analysis was not required.
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Figure 1. Instant Porridge Flow Chart 

 

 
Figure 2. Instant Porridge Product 

 
RESULTS AND DISCUSSIONS 
Parboiled Rice 

Parboiled rice is recognized for its superior 
nutritional profile compared to non-parboiled rice, as 
well as its lower glycemic index value. Additionally, 
parboiled rice possesses physicochemical characteristics 

that enhance its nutritional value. Previous studies have 
demonstrated that various types of rice, including 
parboiled rice, exhibit distinct nutritional compositions 
that can impact consumer health12.  The results of the 
chemical characterization of parboiled rice are presented 
in Table 1.

 
 

Testing Performed: 

- Water content    - Protein content 

- Ash Content    - Fat content 

- Carbohydrate Content   - Fiber content 

-  Glycemic Index 

 

Bake at 60oC for 12 hours 

Packed dry porridge using polyethylene plastic and sealed 

Parboiled Rice Flour 70% : 

Mocaf Flour 30% 

 

Red Spinach Flour 
2% 

 

Mix all the ingredients and add 1 gram of salt, 2.5% sugar and water with ratio of 5:1, then 
cook until it becomes porridge. 

Spread the porridge evenly on the baking sheet 

Puree the porridge into flakes 
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Table 1. Chemical characteristics of parboiled rice and non-parboiled rice 

Characteristics Parboiled Rice (%) Non-Parboiled Rice (%) 

Moisture content 5.95 11.20 
Ash Content 0.72 0.50 
Protein Content 9.44 7.00 
Fat Content 1.89 0.70 
Carbohydrate Content 81.98 78.90 
Fiber Content 0.87 0.60 

 
The parboiled rice characterization test reveals 

significant differences in the nutritional content of 
parboiled rice compared to its non-parboiled 
counterpart. Notably, parboiled rice exhibits higher 
concentrations of protein, carbohydrates, and fiber. This 
finding is corroborated by previous research, which 
demonstrates that the elevated amino acid content in 
parboiled rice substantially enhances its nutritional value 
by augmenting protein synthesis13. Furthermore, the 
protein content of parboiled rice is remarkably higher, at 
9.44%, compared to non-parboiled rice, which contains 
7.00% protein. This suggests that parboiled rice not only 
serves as a source of carbohydrates but also as a superior 
protein source, outperforming non-parboiled rice in this 
regard. 

Mocaf Flour 
Mocaf flour is a versatile flour that can serve as a 

100% substitute for wheat flour, albeit with varying 
outcomes. Research has demonstrated that mocaf flour 
has the potential to replace wheat flour in baked goods, 
offering not only a reduction in wheat dependency but 
also enhanced nutritional value14. The physicochemical 
properties of mocaf flour have been extensively 
investigated. Previous studies have shown that mocaf 
flour possesses a composition that supports its use as a 
viable alternative to wheat flour, boasting superior 
nutritional content and acceptable organoleptic 
properties for consumers15. The characteristics of mocaf 
flour obtained are presented in Table 2.

 
Table 2. Chemical characteristics of mocaf flour  

Characteristics Amount (%) 

Moisture content 6.52 
Ash Content 0.72 
Protein Content 4.48 
Fat Content 1.59 
Carbohydrate Content 86.69 
Fiber Content 2.50 

 
The results of the mocaf flour characterization test 

reveal that mocaf flour contains a relatively high fiber 
content of 2.50%. Previous research has shown that 
mocaf flour is rich in crude fiber, capable of meeting 20% 
of the daily recommended fiber intake. Furthermore, 
mocaf flour possesses a notable advantage: its gluten-
free property. This makes mocaf flour an ideal choice for 
individuals with gluten allergies, including those with 
autism spectrum disorder16. Additionally, mocaf flour is 
known to provide benefits for individuals with 
degenerative diseases, owing to its high content of 
calcium and fiber17. 
 
 
 

Red Spinach 
Red spinach is nutrient-dense vegetable, it is rich 

in including vitamins E, C, and A, protein, fat, minerals, 
fiber, iron, and magnesium18. Furthermore, previous 
studies have also indicated that red spinach is also rich in 
lutein, an important antioxidant compound that can be 
extracted from various parts of the plant, including the 
leaves19. Red spinach is also known to have antioxidant 
compounds, namely carotenoids, flavonoids, and 
polyphenols.7. According to previous research, the 
flavonoids presents in red spinach, such as quercetin, 
contain significant antioxidant activity and can contribute 
to health, including in the management of anemia20. The 
results of the chemical characterization test of red 
spinach can be seen in Table 3.

 
Table 3. Chemical characteristics of red spinach flour  

Characteristics Amount (%) 

Moisture content 6.39 
Ash Content 1.05 
Protein Content 2.24 
Fat Content 0.96 
Carbohydrate Content 0.96 

 
Antioxidant activity is expressed by the IC50 value. 

The IC50 value represents the concentration of the sample 
required by food ingredients to inhibit 50% of free radical 
activity. The higher the IC50 value, the lower the 
antioxidant activity. The IC50 value curve is determined 

based on the regression line equation between the 
concentration value of the test solution (x-axis) and the % 
inhibition of DPPH (y-axis). 

Based on the analysis of antioxidant content, it 
can be seen that the average IC50 value of red spinach 
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flour is 34.46 μg/ml. Based on the antioxidant activity 
strength classification, it is classified as very strong since 
the lower the IC50 value obtained, the higher the 
antioxidant activity, this is because the IC50 value of red 
spinach flour is below 50. According to previous research, 
the production of instant porridge with pumpkin 
fortification resulted in antioxidant value of 39% through 
the RSA method21, and the antioxidant content of the 
instant red spinach porridge produced has stronger 
antioxidant activity. 

Instant Porridge 
Instant porridge made from red spinach, mocaf 

flour, and parboiled rice was measured its chemical 
characteristics. The chemical characteristics of the instant 
porridge produced can be influenced by several factors. 
Based on the results of the proximate and antioxidant 
content tests of the instant porridge, the characteristics 
of the instant porridge can be seen in Table 4.

 
Table 4. Chemical characteristics of red spinach flour  

Characteristics Amount (%) 

Moisture content 5.51 
Ash Content 1.53 
Protein Content 9.55 
Fat Content 2.28 
Carbohydrate Content 1.90 

 
Moisture content 

The instant porridge made from mocaf flour and 
parboiled rice, fortified with red spinach, was analyzed to 
determine its proximate content and antioxidant activity. 
The results showed that the moisture content of the 
instant porridge was 5.51%. This relatively low moisture 
content indicates that the product has a longer shelf life 
potential, as high moisture content can increase product 
damage and deterioration22. Reducing moisture content 
can extend the shelf life of products and maintain the 
stability of protein and carbohydrate components, 
because high moisture content can cause degradation of 
nutritional components.23. 

The low moisture content in food products, such 
as instant porridge, contributes to better stability and 
shelf life. Previous research has shown that lower 
moisture content can reduce the risk of microbial growth 
and product damage, thereby increasing the product's 
resistance to spoilage and extending its shelf life24. The 
measured moisture content of 5.51% suggests that this 
instant porridge can be stored for a longer period without 
significant quality degradation. In contrast, high moisture 
content in food products can lead to rapid deterioration 
and quality degradation. Previous studies have 
demonstrated that products with high moisture content 
are more susceptible to mold and bacterial growth, 
resulting in quality degradation and reduced shelf life25. 
Therefore, the measured moisture content in this instant 
porridge indicates that the product has the potential to 
maintain its quality during storage. 

Moreover, moisture content is closely related to 
the nutritional content in food products. Higher moisture 
content can dilute the concentration of nutrients, 
whereas lower moisture content can help maintain a 
higher concentration of nutrients. Research has shown 
that products with low moisture content tend to have 
better nutritional content, as the drying process can 
minimize nutrient loss caused by oxidation and 
degradation26. Therefore, the measured moisture content 
in this instant porridge contributes not only to product 
stability but also to better nutritional quality. 
 
 
 

Ash Content 
The test results revealed that the ash content of 

instant porridge made from mocaf flour and parboiled 
rice fortified with red spinach was 1.53%. This ash content 
provides valuable insights into the mineral content of the 
product, which plays a crucial role in various biological 
and health functions. Ash content serves as an indicator 
of the total mineral content in a food product. The 
measured ash content of 1.53% indicates that this instant 
porridge contains a significant amount of organic 
minerals. Previous study has demonstrated a direct 
correlation between ash content and mineral content in 
food products, which contributes to the overall 
nutritional value of the product27. The ash content 
determined through proximate analysis reflects the total 
mineral content in the product, highlighting its 
importance in food product development28. 

The measured ash content is also closely related 
to the overall nutritional value of instant porridge. 
Research has shown that products with balanced ash 
content tend to exhibit a more favorable nutritional 
profile, as the minerals present can contribute to overall 
health29. With an ash content of 1.53%, this instant 
porridge offers not only a source of energy from 
carbohydrates but also essential minerals that support 
overall health. 
 
Protein Content 

The test results showed that the protein content 
of instant porridge made from mocaf flour and parboiled 
rice fortified with red spinach was 9.55%. This protein 
content of 9.55% demonstrates that this instant porridge 
can significantly contribute to daily protein requirements. 
Protein is a vital macronutrient in food, essential for 
growth, tissue repair, and the production of enzymes and 
hormones. Foods rich in protein are crucial for supporting 
growth and development30. Previous research has shown 
that food products containing high protein can improve 
overall nutritional quality31. In this study, the use of 
parboiled rice as ingredient greatly contributed to protein 
content in instant porridge products, with protein content 
of 9.44% as seen in Table 1. 

This instant porridge contains protein from 
diverse sources, including parboiled rice and mocaf flour. 
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Mocaf flour, Mocaf flour, a cassava-derived product, has 
a higher protein content compared to regular wheat flour. 
Research by Fajriyah and Ilmi reveals that mocaf flour can 
serve as a viable alternative to increase protein content in 
food products32. Therefore, the combination of parboiled 
rice and mocaf flour in this instant porridge provides not 
only a source of carbohydrates but also sufficient protein 
to support overall health. 

 
Fat Content 

The fat content of instant porridge based on 
mocaf flour and parboiled rice fortified with red spinach 
was 2.28%. This amount of fat indicates that the instant 
porridge has relatively low fat content, making it an 
attractive option for consumers seeking to manage their 
fat intake. Fat serves as a vital source of energy; however, 
excessive fat consumption can contribute to health issues 
such as obesity and heart disease33. Previous research has 
shown that products with lower fat content tend to be 
preferred by health-conscious consumers34. 

The fat content in this instant porridge is derived 
from the ingredients used, including mocaf flour and red 
spinach. Although mocaf flour has a lower fat content 
compared to wheat, it still contributes to the fat profile of 
the product. Research has demonstrated that flours from 
plant sources, such as mocaf, can provide healthy fats 
essential for a balanced diet35. 

Furthermore, red spinach contains unsaturated 
fatty acids that are beneficial for heart health. Previous 
studies have shown that unsaturated fatty acids have a 
positive effect on lowering bad cholesterol (LDL) levels in 
the blood36. Therefore, the combination of parboiled rice, 
mocaf flour, and red spinach in this instant porridge 
provides not only a source of carbohydrates and protein 
but also healthy fats that are essential for maintaining 
good health. 

 
Carbohydrate Content (by difference) 

Based on the test results, the carbohydrate 
content of instant porridge made from mocaf flour and 
parboiled rice fortified with red spinach was 81.14%, 
indicating the instant porridge is a substantial source of 
energy. Carbohydrates are essential macronutrients for 
energy production. According to previous research, 
carbohydrates serve as the primary source of energy, and 
adequate intake is crucial to support daily activities2. The 
high carbohydrate content in this porridge can help meet 
energy needs, particularly for children and adolescents 
who require energy for growth and physical activity. 

The carbohydrate content in this product was 
calculated using the by-difference method, a common 
approach for determining carbohydrate content in foods. 
This method involves measuring the moisture, ash, 
protein, and fat content, then calculating the remaining 
amount as the carbohydrate content12. Previous studies 
have demonstrated that this method is effective for 
calculating carbohydrate content in various food 
products, and the results are reliable for proximate 
analysis14. 

A high carbohydrate content can also impact the 
physical and sensory properties of the product. Previous 
studies have shown that foods with high carbohydrate 
content tend to exhibit better texture and are more 

preferred by consumer37. In this study, the carbohydrate 
content of 81.14% can provide a soft and chewy texture, 
which is expected to enhance consumer acceptance. 
However, it is essential to consider the balance between 
carbohydrates, proteins, and fats in the product. Previous 
study has emphasized that although carbohydrates are 
important, a balanced intake of all macronutrients is 
necessary to support optimal health18. 

The high carbohydrate content is also related to 
the Glycemic Index (GI) of the product. GI is a measure of 
how quickly carbohydrates in food can elevate blood 
glucose levels. According to previous research, the 
processing method and type of carbohydrates used can 
affect the GI of the final product38. In this study, the use 
of parboiled rice and mocaf flour, which have a lower GI 
compared to regular white rice, can provide additional 
benefits for consumers seeking to control their blood 
sugar levels. Based on the results of previous studies, the 
glycemic index value of the instant porridge produced is 
50.51, categorizing it as a low-glycemic index product1. 
 
Fiber Content 

The research result shows that the fiber content 
of instant porridge made from mocaf flour and parboiled 
rice fortified with red spinach was 1.90%. This amount of 
fibre can contribute to digestive health. Dietary fiber is 
well-known for its numerous benefits, including 
improving bowel movements, preventing constipation, 
and reducing the risk of colon disease. Previous study has 
demonstrated that fiber has the ability to prevent various 
problems in the digestive system, such as colitis39. 

Fiber also plays a crucial role in weight control. 
Foods high in fiber tend to induce feelings of fullness for 
longer periods, which can help reduce overall calorie 
intake. Research has shown that a high-fiber diet can 
increase satiety levels, contributing to weight control40. 
Therefore, with a fiber content of 1.90%, this instant 
porridge can be an excellent choice for those seeking to 
manage their weight. 

The fiber content in this instant porridge is derived 
from the ingredients used, including mocaf flour and red 
spinach. The fiber content in the instant porridge 
produced is influenced by the ingredients used; to 
increase fiber content, a higher proportion of mocaf flour 
can be added. Mocaf flour, a cassava-derived product, has 
a higher fiber content compared to regular wheat flour. 
Research has demonstrated that flours from plant 
materials, such as mocaf, can make a significant 
contribution to fiber intake in food41. Additionally, red 
spinach is known to be rich in fiber, which can enhance 
the nutritional value of this instant porridge7. 

The high fiber content in this instant porridge can 
also impact the glycemic index (GI) of the product. The GI 
is a measure of how quickly carbohydrates in a food can 
raise blood glucose levels. Low GI foods have a more 
stable effect on blood sugar levels. Research has shown 
that parboiled rice, used in this porridge, has a lower GI 
than regular white rice, and the addition of fiber can 
further lower the GI of the final product14. Thus, the 
combination of good fiber content and the use of low GI 
ingredients can produce a healthier product for blood 
glucose management. 
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Antioxidant Content 
Antioxidant activity was determined using the 

DPPH free radical scavenging method. The purpose of 
testing antioxidant activity in instant porridge was to 
quantify the antioxidant content in the produced instant 
porridge. The IC50 value obtained from testing was 73.28 
μg/ml. The incorporation of red spinach flour in the 
production of instant porridge significantly impacted 
antioxidant activity.  

The measured antioxidant activity, represented by 
the IC50 value, indicates the concentration of extract 
required to inhibit 50% of free radicals in the test system. 
A lower IC50 value corresponds to stronger antioxidant 
activity. In this case, the IC50 value of 73.28 μg/ml suggests 
that this instant porridge exhibits considerable 
antioxidant activity. Research by Hidayati et al. 

demonstrates that products with low IC50 values can 
protect body cells from oxidative damage caused by free 
radicals, contributing to the prevention of various 
degenerative diseases, including cancer and heart 
disease2. 

The primary source of antioxidant activity in this 
instant porridge is attributed to the ingredients used, 
namely parboiled rice, mocaf flour, and red spinach. Red 
spinach, in particular, is rich in phenolic and flavonoid 
compounds, which are essential components of 
antioxidant activity. Previous study has shown that 
phenolic compounds can reduce free radicals, thereby 
enhancing antioxidant activity in food products42. 
Additionally, mocaf flour contains bioactive compounds, 
such as flavonoids and saponins, which can contribute to 
antioxidant activity.

 

 
Figure 2. Graph (%) inhibition with concentration of Mocana Amoena instant porridge 

 
Table 4. IC50 value of instant porridge best treatment 

Concentration (µg/ml) Inhibition (%) IC50 

100 52.77 72.28 
50 48.51  

25 43.40  

12.5 42.55  

6.24 41.06  

3.12 40.43  

 
As presented in Table 6, the antioxidant activity 

value of instant porridge was 72.28 μg/ml, indicating that 
this product falls under the strong antioxidant category. 
This assertion is supported by Molyneux (2004), stating 
that the antioxidant activity value can be inferred from 
the IC50 value; the smaller the IC50 value, the higher the 
antioxidant activity or its efficacy in neutralizing free 
radicals. Specifically, antioxidants are categorized as very 
strong if the IC50 value is below 50 ppm, strong if the IC50 

value is 50–100 ppm, moderate if the IC50 value is 100–
150 ppm, and weak if the IC50 value is 151-200 ppm2. The 
primary source of antioxidant activity in this instant 
porridge is attributed to the ingredients used, namely 
parboiled rice, mocaf flour, and red spinach. Red spinach, 
in particular, is rich in phenolic and flavonoid compounds, 
which are essential components of antioxidant activity. 
Previous studies have demonstrated that these 
compounds possess the ability to reduce free radicals, 
thereby enhancing antioxidant activity in food products42.  

Red spinach used as ingredient contains flavonoid 
compounds, which exhibit excellent antioxidant 
properties. According to previous research, red spinach 
exhibits antioxidant activity due to its flavonoid content20. 
Red spinach has antioxidant content that can be used in 
the treatment of diabetes, cholesterol, and digestive 
problems, as well as reducing the risk of cancer. Red 
spinach is a natural antioxidant rich in protein, vitamins, 
mineral salts that are very much needed by the body, and 
also anthocyanins, which serve as colorant8.  

The results of this study indicate that the instant 
porridge produced exhibits promising potential as a rich 
source of antioxidants. High antioxidant activity is crucial, 
as it can help protect body cells from oxidative damage 
caused by free radicals, which contribute to various 
degenerative diseases, including cancer and other 
diseases. 

This study offers the advantage of providing 
insight into the nutritional content of instant porridge 
made from parboiled rice, mocaf flour, and red spinach, 
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which has a low glycemic index content, making it a 
suitable reference for diabetic-friendly foods. However, 
this study has limitations, as it does not cover the physical 
characteristics and sensory acceptance of the instant 
porridge. Further research is necessary to investigate the 
physical characteristics and sensory acceptance of the 
produced instant porridge. 
 
CONCLUSIONS 

Based on the research findings, instant porridge 
made from mocaf flour and parboiled rice fortified with 
red spinach demonstrates promising potential as a 
nutritious and antioxidant-rich food. The high 
carbohydrate content (81.14%) positions this porridge as 
a substantial energy source, while the protein content 
(9.55%) and fiber (1.90%) contribute significantly to 
digestive health and support overall growth. The 
antioxidant activity value, with an IC50 of 73.28 μg/ml, 
categorizes this instant porridge as a potent antioxidant, 
capable of safeguarding the body against oxidative 
damage. The primary source of antioxidant activity is 
attributed to the ingredients used, particularly red 
spinach, which is rich in phenolic and flavonoid 
compounds. Therefore, given its favorable nutritional 
profile and high antioxidant potential, this instant 
porridge presents a healthy and nutritious option as a 
daily complementary food. Further research is warranted 
to investigate consumer acceptance and explore 
potential applications of this product in the food industry. 
 
ACKNOWLEDGEMENT 

The authors would like to extend their gratitude 
to all parties involved in this research for their 
contributions and support. 
 
CONFLICT OF INTEREST AND FUNDING DISCLOSURE 

The authors declare no conflict of interest 
regarding this article. This research was self-funded by 
the authors. 
 
AUTHOR CONTRIBUTIONS 

ZNH: conceptualization, investigation, 
methodology, data curation, writing review, and project 
administration; EE: validation, writing-review, and 
editing. 
 
REFERENCES 
1. Hanifa, Z. N., Lubis, L. M. & Ginting, S. Glycaemic 

index of instant porridge from parboiled rice flour 
and mocaf flour fortified with red spinach flour. 
IOP Conf. Ser. Earth Environ. Sci. 454, (2020) doi: 
10.1088/1755-1315/454/1/012104. 

2. Nurdjannah, R., Apriliani, S. A. & Widowati, S. 
Penurunan indeks glikemik beras pratanak dengan 
bahan baku gabah kering panen (Gkp). J. Penelit. 
Pascapanen Pertan. 15, 106 (2019) 
doi: 10.21082/jpasca.v15n2.2018.%p. 

3. Resthi, A. & Zukryandry. Substitusi tepung mocaf 
(modified cassava flour) dalam pembuatan bolu 
kukus. Food Sci. J. Food Sci. Technol. 1, 37–48 
(2021) doi: 10.33830/fsj.v1i1.1453.2021. 

4. Nurhanifah, F., Naenum, N. T., Silviwanda, S. & 
Azkia, N. Z. Kadar protein pada produk substitusi 

tepung mocaf (cookies, mi, brownies, nugget 
ayam). J. Food Culin. (2020) 
doi:https://doi.org/10.12928/jfc.v3i1.3948 

5. Nikawati, T., Widanti, Y. A. & Mustofa, A. Brownies 
bebas gluten dari tepung koro pedang (Canavalia 
Ensiformis L) dengan substitusi tepung mocaf dan 
variasi lama pemanggangan. J. Teknol. Has. 
Pertan. (2020) doi:10.20961/jthp.v12i2.36161. 

6. Binalopa, T. Proses pratanak dan teknik 
penggilingan untuk mempertahankan mutu beras 
merah (Oryza nivara). J. Pangan 28, 109–120 
(2019) doi: 
https://doi.org/10.33964/jp.v28i2.427. 

7. Irmayanti. Physical and sensory characterization 
of red spinach noodles (amaranthus tricolor l.) 
With drying temperature variations. SJAT Serambi 
J. Agric. Technol. 2, 141–149 (2020) doi: 
http://dx.doi.org/10.32672/sjat.v2i1.1895  

8. Wiyasihati, S. I. & Wigati, K. W. Potensi bayam 
merah (Amaranthus Tricolor L) sebagai 
antioksidan pada toksisitas timbal yang diinduksi 
pada mencit. Maj. Kedokt. Bandung (2016) 
doi:10.15395/mkb.v48n2.758. 

9. Jabeen, A. et al. Glucan rich functional instant 
premix from barley flour using extrusion: 
investigating effect of varied moisture and barrel 
temperature levels using response surface 
approach. Br. Food J. (2022) doi:10.1108/bfj-06-
2021-0662. 

10. Pismag, R. Y. Effect of extrusion cooking on the 
chemical and nutritional properties of instant 
flours: A Review. F1000research (2023) 
doi:10.12688/f1000research.140748.1. 

11. Hanifa, Z. N. Karakteristik fisik bubur instan dari 
beras pratanak , tepung mocaf , dan bayam merah 
physical characteristics of instant porridge from 
parboiled. 4, 30–35 (2024) doi: 
https://doi.org/10.24114/jgpkm.v4i1.59962 

12. Hernawan, E. & Meylani, V. Analisis karakteristik 
fisikokimia beras putih, beras merah, dan beras 
hitam (Oryza Sativa L., Oryza Nivara Dan Oryza 
Sativa L. Indica). J. Kesehat. Bakti Tunas Husada J. 
Ilmu-Ilmu Keperawatan Anal. Kesehat. Dan Farm. 
15, 79 (2016) doi: 
http://dx.doi.org/10.36465/jkbth.v15i1.154 

13. Wu, S., Ying-xi, W., Han, X.-M., Chen, Y. & Tao, J. 
Determination and evaluation of se-rich high-
quality rice produced by compound nutrient 
solution. J. Agric. Sci. 13, 43 (2020) 
doi:10.5539/jas.v13n1p43 

14. Ihromi, S., Marianah, M. & Susandi, Y. A. Subsitusi 
tepung terigu dengan tepung mocaf dalam 
pembuatan kue kering. J. Agrotek Ummat 5, 73 
(2018) doi: 
http://dx.doi.org/10.31764/agrotek.v5i1.271 

15. Zainuddin, A., Xyzquolyna, D., Laboko, A. I., Anto, 
A. & Mokoginta, S. Y. Substitusi tepung sagu dan 
modified cassava flour (mocaf) pada produk 
makanan tradisional ilepa’o. Gorontalo Agric. 
Technol. J. 5, 10 (2022) doi: 
https://doi.org/10.32662/gatj.v5i1.1975 

16. Gusmawan, R. A., Agustini, T. W. & Fahmi, A. S. 
Efek penambahan bio-calcium powder tulang ikan 

https://dx.doi.org/10.21082/jpasca.v15n2.2018.%25p
https://doi.org/10.32662/gatj.v5i1.1975


303 

 

 

Copyright ©2024 Faculty of Public Health Universitas Airlangga  
Open access under a CC BY – SA license | Joinly Published by IAGIKMI & Universitas Airlangga  
 
How to cite: Hanifa, Z. N., & Emilia, E. (2024) Optimization of Nutritional Content and Antioxidant Activity of Instant Porridge based on Parboiled Rice and 
Mocaf Flour Fortified with Red Spinach: Optimalisasi Kandungan Gizi dan Aktivitas Antioksidan Bubur Instan berbasis Beras Pratanak dan Tepung Mocaf yang 
Difortifikasi Bayam Merah. Amerta Nutrition, 8(3SP), 295–304. 

e-ISSN: 2580-1163 (Online) 
p-ISSN: 2580-9776 (Print) 
Hanifa and Emilia | Amerta Nutrition Vol. 8 Issue 3SP (December 2024). 295-304 

nila (Oreochromis Niloticus) dengan konsentrasi 
berbeda terhadap karakteristik cookies berbahan 
dasar tepung mocaf. J. Ilmu Dan Teknol. Perikan. 2, 
22–30 (2020) doi: 
https://doi.org/10.14710/jitpi.2020.9637 

17. Feliana, F., Laenggeng, A. H. & Dhafir, F. 
Kandungan gizi dua jenis varietas singkong 
(manihot esculenta) berdasarkan umur panen di 
desa siney kecamatan tinombo selatan kabupaten 
parigi moutong. in (2014)doi: 10.555./jes.b.i227 

18. Sarker, U. & Oba, S. Protein, dietary fiber, 
minerals, antioxidant pigments and 
phytochemicals, and antioxidant activity in 
selected red morph amaranthus leafy vegetable. 
PLoS One 14, e0222517 (2019) doi: 
http://dx.doi.org/10.1371/journal.pone.0222517 

19. Rahman, A. N. F. Extraction and Analysis of Lutein 
and Antioxidant Activities From Red Spinach’s 
Root, Stem, and Leaf. Iop Conf. Ser. Earth Environ. 
Sci. 1200, 12021 (2023) doi: 
http://dx.doi.org/10.1088/1755-
1315/1200/1/012021 

20. Kusbandiyah, J. Analysis of total flavonoid and 
phenol content from the combination of red 
spinach (Amaranthus Tricolor L.) Ethanolic extract 
and chrysanthemum flower (Chrysanthemum 
Morifolium) ethanolic extract as a potential anti-
anemic. J. Pendidik. Keperawatan Indones. 9, 37–
48 (2023) doi: 
http://dx.doi.org/10.17509/jpki.v9i1.58209.  

21. Sari, F. I., Slamet, A. & Kanetro, B. Sifat fisikokimia 
dan tingkat kesukaan bubur instan campuran labu 
kuning, beras merah dan kacang tunggak (Vigna 
Unguiculata). Jitipari (Jurnal Ilm. Teknol. Dan Ind. 
Pangan Unisri) (2022) 
doi:10.33061/jitipari.v7i2.7407. 

22. Iwansyah, A. C., Desnilasari, D., Solichah, E. & 
Agustina, W. Effect of Autoclaving-Time Treatment 
on Physicochemical, Antioxidant Properties and 
Shelf-Life Prediction of Indonesian Instant Cassava 
Leaves Porridge. Emirates J. Food Agric. (2023) 
doi:10.9755/ejfa.2023.v35.i2.3000. 

23. Huber, E., Francio, D. L., Biasi, V., Mezzomo, N. & 
Ferreira, S. R. S. Characterization of Vegetable 
Fiber and Its Use in Chicken Burger Formulation. J. 
Food Sci. Technol. (2016) doi:10.1007/s13197-
016-2276-y. 

24. Fauzi, D. A., Karyantina, M. & Mustofa, A. 
Karakteristik kerupuk ikan gabus (Channa Striata) 
– ikan tenggiri (Scomberomorus Commerson) 
dengan substitusi tepung mocaf. Jitipari (Jurnal 
Ilm. Teknol. Dan Ind. Pangan Unisri) 7, 140–152 
(2022) doi: 
https://doi.org/10.33061/jitipari.v7i2.7077. 

25. Laboko, A. I. Pengaruh penambahan tepung ikan 
roa asap (Hermihampus Sp) terhadap mutu 
cookies. J. Dunia Gizi 2, 50 (2019) doi: 
http://dx.doi.org/10.33085/jdg.v2i1.4385. 

26. Diniyah, N., Setiawati, D., Windrati, W. S. & 
Subagio, A. Karakterisasi mie mojang (mocaf-
jagung) dengan perbedaan jenis dan konsentrasi 
bahan pengikat. J. Penelit. Pascapanen Pertan. 14, 
98 (2018) doi: 

http://dx.doi.org/10.21082/jpasca.v14n2.2017.9
8-107. 

27. Nevara, G. A., Zaki, Z. & Neswati, N. Studi 
pembuatan fruity mie menggunakan campuran 
tepung terigu, mocal, dan ekstrak terung pirus. J. 
Teknol. Pertan. Andalas 22, 61 (2018) doi: 
http://dx.doi.org/10.25077/jtpa.22.1.61-
72.2018. 

28. Djarkasi, G. S. Pengaruh penambahan bubur buah 
kelapa muda terhadap karakteristik marshmalow. 
J. Teknol. Pertan. (Agricultural Technol. J. 12, 61 
(2021) doi: 
https://doi.org/10.35791/jteta.v12i1.38928. 

29. Yudhistira, B., Sari, T. R. & Affandi, D. R. 
Karakteristik fisik, kimia dan organoleptik cookies 
bayam hijau (Amaranthus Tricolor) dengan 
penambahan tomat (Solanum Lycopersicum) 
sebagai upaya pemenuhan defisiensi zat besi pada 
anak-anak. War. Ind. Has. Pertan. 36, 83 (2019) 
doi: 
http://dx.doi.org/10.32765/wartaihp.v36i2.5286. 

30. Sholikhah, A. & Dewi, R. K. Peranan protein 
hewani dalam mencegah stunting pada anak 
balita. JRST (Jurnal Ris. Dan Sain Teknol. 6, 95 
(2022) doi: 
https://dx.doi.org/10.30595/jrst.v6i1.12012. 

31. Rahmadi, I. Pengaruh Perbandingan Ikan Wader 
(Rasbora Jacobsoni) Dan Tepung Terigu Terhadap 
Mutu Mi Kering. Metana 19, 91–99 (2023) doi: 
https://doi.org/10.14710/metana.v19i2.57022. 

32. Fajriyah, I. & Ilmi, I. M. B. Karakteristik kimia dan 
sensoris kerupuk pasir keong sawah (pilla 
ampullacea) sebagai cemilan sehat sumber 
protein. Ghidza J. Gizi Dan Kesehat. 4, 206–215 
(2020) doi: 
https://doi.org/10.22487/ghidza.v4i2.133. 

33. Burhan, A. H. Narrative Review: Analisis Kadar 
Asam Lemak Bebas Dan Kadar Air Dalam Minyak 
Jelantah Sawit. J. Ilmu Kesehat. Bhakti Setya Med. 
6, 73–82 (2021) doi: Burhan, A. H. Narrative 
Review: Analisis Kadar Asam Lemak Bebas Dan 
Kadar Air Dalam Minyak Jelantah Sawit. J. Ilmu 
Kesehat. Bhakti Setya Med. 6, 73–82 (2021). 

34. Kusumastuti, I. Analisis kandungan gizi dan bahan 
berbahaya (rhodamin b dan formalin) pada 
kerupuk dorokdok di Desa Cibeureum, Kecamatan 
Cibeureum, Kabupaten Kuningan. Edufortech 8, 
53–60 (2023) doi: 
https://doi.org/10.17509/edufortech.v8i1.56256. 

35. Fadhli, M. L., Romadhon, R. & Sumardianto, S. 
Karakteristik sensori pindang ikan kembung 
(rastrelliger sp.) Dengan penambahan garam 
bledug kuwu. J. Ilmu Dan Teknol. Perikan. 2, 1–9 
(2020) doi: 
https://doi.org/10.14710/jitpi.2020.8082. 

36. Wicaksono, A. & Hartanto, P. Pengaruh 
penambahan kolin klorida pada pakan terhadap 
lemak dan bahan kering tanpa lemak dari susu 
sapi perah friesian holstein. Agromedia Berk. Ilm. 
Ilmu-Ilmu Pertan. 38, (2020) doi: 
https://doi.org/10.47728/ag.v38i1.265. 

37. Alamsyah, A. Pengaruh rasio tepung biji kecipir, 
tepung daun kelor dan mocaf (modified cassava 



304 

 

 

Copyright ©2024 Faculty of Public Health Universitas Airlangga  
Open access under a CC BY – SA license | Joinly Published by IAGIKMI & Universitas Airlangga  
 
How to cite: Hanifa, Z. N., & Emilia, E. (2024) Optimization of Nutritional Content and Antioxidant Activity of Instant Porridge based on Parboiled Rice and 
Mocaf Flour Fortified with Red Spinach: Optimalisasi Kandungan Gizi dan Aktivitas Antioksidan Bubur Instan berbasis Beras Pratanak dan Tepung Mocaf yang 
Difortifikasi Bayam Merah. Amerta Nutrition, 8(3SP), 295–304. 

e-ISSN: 2580-1163 (Online) 
p-ISSN: 2580-9776 (Print) 
Hanifa and Emilia | Amerta Nutrition Vol. 8 Issue 3SP (December 2024). 295-304 

flour) terhadap sifat fisikokimia dan organoleptik 
nugget nabati. Pro Food 10, 70–79 (2024) doi: 
http://dx.doi.org/10.29303/profood.v10i1.391.  

38. Widowati, S. & Astawan, M. Penurunan indeks 
glikemik berbagai varietas beras melalui proses 
pratanak. J. Penelit. Pascapanen Pertan. 6, 1–9 
(2018) doi: 
http://dx.doi.org/10.21082/jpasca.v15n2.2018.1
06-114. 

39. Rehena, Z., Hukubun, M. & Nendissa, A. R. 
Pengaruh Edukasi Gizi terhadap Pengetahuan Ibu 
tentang Stunting di Desa Kamal Kabupaten Seram 
Bagian Barat. Moluccas Heal. J. 2, 62–69 (2021) 
doi: http://dx.doi.org/10.54639/mhj.v2i2.523. 

40. Nabila, M. T., Tsani, A. F. A., Rahadiyanti, A. & 
Dieny, F. F. Pengaruh pemberian diet isokalori 

tinggi serat terhadap tingkat satiety pada 
kelompok usia dewasa awal. Amerta Nutr. 5, 237 
(2021) doi: 
http://dx.doi.org/10.20473/amnt.v5i3.2021.237-
244. 

41. Putri, N. N. Y., Hermanto, R. A. & Ulfah, A. Analisis 
kandungan serat dan uji hedonik pada produk 
snack bar tepung beras merah (Oryza Nivara L) 
dan kacang hijau (Phaseolus Radiatus L). J. Holist. 
Heal. Sci. 3, 95–102 (2020) doi: 
https://dx.doi.org/10.51873/jhhs.v4i2.85. 

42. Sutrisno, A. D. Identifikasi kandungan 
(antioksidan, vitamin c dan serat kasar) pada buah 
lokal dan impor (jeruk, apel dan mangga). Pas. 
Food Technol. J. 6, 1 (2019) doi: 
http://dx.doi.org/10.23969/pftj.v6i1.1502.

 


