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ABSTRACT 

Background: Indonesia, located in the Ring of Fire, has 
approximately 64% of its territory at high risk of disasters, 
making increased preparedness, especially in terms of emer-
gency food supply, very important. Based on the 2015–2024 
Indonesian Disaster Risk Index, Central Sulawesi Province has 
a moderate risk level (score of 137.25). This condition dis-
rupts health services and causes nutritional problems among 
vulnerable groups, necessitating the development of nutri-
tious, durable, and easy-to-prepare emergency food innova-
tions. Instant noodles are a dry food product made from local 
ingredients, formulated from soybean flour, mackerel flour, 
and moringa leaf flour, with a long shelf life and nutritional 
content suitable for disaster victims. 

Methodology: This research is a quantitative study that in-
cludes several sub-studies with different methodological de-
signs. The acceptance test of the four formulations was con-
ducted using a one-shot case study approach. Proximate 
analysis and shelf life were analysed descriptively. Furthermore, 
the effect of the intervention on satiety and blood glucose lev-
els was analysed using a two-group pretest–posttest control 
group design to compare differences between groups. 

Results: The results showed that formulation F1 was the 
most preferred by the panelists with an average score of 3.47, 
having a light green colour, light aroma, chewy texture, and 
savoury taste. The protein (18.19%) and carbohydrate 
(57.76%) contents were higher than the standard, while the 

energy (432 kcal) and fat (7.02%) contents were still below 
the emergency food standard. The shelf life of the product 
reached 15 days at 25°C before quality deterioration occurred 
due to an increase in water content. Satiety tests showed sig-
nificant differences at 30 and 60 minutes (p<0.05), while 
blood glucose levels remained stable up to 120 minutes. 

Conclusion: Instant noodles based on soybean flour, mack-
erel, and moringa leaves exhibit nutritional characteristics rel-
evant for use as emergency food in the early post-disaster 
phase. Based on the test results, this product shows a longer 
satiety response and stable blood glucose levels during the ob-
servation period, thus having the potential to be developed as 
an alternative emergency food based on local ingredients. 
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BACKGROUND 

Geologically, Indonesia is located in the Ring of Fire, with ap-
proximately 64% of its territory classified as high-risk areas for 
disasters. This condition requires increased national prepared-
ness, especially in terms of providing safe, nutritious, and eas-
ily accessible emergency food. Based on the 2015–2024 Indo -
nesian Disaster Risk Index (IRBI), Central Sulawesi Prov ince 
has a moderate risk level with a score of 137.25, while 
Donggala Regency is classified as a high-risk area with a score 
of 165.14 (BNPB, 2025). The high incidence of disasters in 
these areas causes damage, economic losses, and disruptions 
to public health services1. 

When large-scale disasters occur, vulnerable groups such 
as infants, toddlers, children, pregnant and lactating women, 
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persons with disabilities, and the elderly are the most af-
fected. Nutritional problems in these groups are often exac-
erbated by damage to food sources and disruption to food 
distribution2. Research3 shows that the main factors affecting 
the nutritional status of disaster victims include food intake, 
infection, socio-economic conditions, sanitation, and age. Of 
these factors, adequate food intake is the most decisive, as 
limited food supplies can potentially lead to acute or chronic 
malnutrition4.  

In emergency situations, the provision of practical, high-nu-
tritional-value food is essential to prevent hunger, fatigue, and 
a decline in immune function5. According to 6, protein intake 
plays a crucial role in increasing satiety and maintaining sta-
ble blood glucose levels through the process of gluconeogen-
esis. Therefore, ideal emergency food should contain suffi-
cient protein in addition to energy, carbohydrates, and fat. 

Based on the Nutrient Adequacy Rate (NAR), the average 
daily energy requirement for adults is 2,100 kcal per day, while 
for women of childbearing age it is around 2,400–2,650 kcal. 
One type of emergency food that is commonly used is instant 
noodles because they are easy to prepare, have a long shelf 
life, and are practical to distribute7. However, continuous con-
sumption of instant noodles has the potential to cause health 
problems due to their low nutritional content and high sodium 
levels (Chung et al., 2010; Shin et al, (2014) in 8. Efforts to im-
prove the nutritional quality of instant noodles can be made by 
adding local foods rich in protein and micronutrients9.  

Some potential local ingredients that can be used include 
moringa leaves, soybeans, and mackerel. Central Sulawesi 
Province has great potential in the production of these three 
ingredients. Moringa leaves are easily obtained and have high 
nutritional value. According to 10, moringa contains bioactive 
compounds that support metabolic and immune functions. 
Soybeans are a high-quality source of plant-based protein 
that is widely available in Central Sulawesi, with a productiv-
ity of 9,317 tonnes per year (Central Sulawesi Food Crops and 
Horticulture Agency, 2023). In addition, mackerel is also an 
economical and abundant source of animal protein, with a 
production of 431,800 tonnes per year11. Research12 shows 
that adding mackerel flour to noodle products can increase 
the protein content by up to 20.22%. 

Based on this potential, a combination of moringa leaf 
flour, soybean flour, and mackerel fish flour can be used as 
raw materials in the production of high-nutrient instant noo-
dles as emergency food. This formulation is expected to pro-
duce a product that not only has high energy and protein 
content but is also easy to prepare, has a long shelf life, and 
is based on sustainable local ingredients. Thus, this research 
has the potential to support food security and Sustainable 
Development Goal (SDG) 13 on climate change mitigation 
through the provision of nutritious emergency food from lo-
cal resources. 

MATERIALS 

This study utilised various ingredients tailored to the stages 
of production, testing, and analysis of instant noodles based 
on moringa leaves, soybean flour, and mackerel flour. 

a) Flour Production  

The ingredients used in the production of moringa leaf 
flour, soybean flour, and mackerel flour are fresh mo -
ringa leaves, soybeans, and mackerel. 

b) Instant Noodle Formulation 

The ingredients used in the formulation of instant noo-
dles are wheat flour, moringa leaf flour, soybean flour, 
mackerel flour, wheat flour, and water.  

c) Acceptability Test 

The materials used in the acceptability test were test 
forms and 4 instant noodle formulations based on 
moringa, soybean flour and mackerel flour (F0, F1, F2, 
and F3). 

f) Proximate Test 

The materials used in the proximate test were instant 
noodle samples, distilled water, 1M NaOH solution, and 
n-hexane. In addition, carbohydrates were calculated in-
directly using the difference method, which is to sub-
tract the total moisture, ash, fat, and protein content 
from 100%.  

g) Shelf life test 

The materials used for the shelf life test were selected 
instant noodle formulas, packaging plastic, sample la-
bels, writing instruments, and documentation. 

h) Measurement of satiety level 

The materials used to measure satiety levels included in-
stant noodle formulations and conventional noodles for 
the control group, followed by plain water and the SLIM 
100 mm questionnaire. 

RESEARCH METHOD 

This research is a multi-stage study conducted sequen-
tially, including the development of local food-based instant 
noodle products, sensory testing and chemical analysis, 
shelf life studies, and limited human testing to assess sati-
ety and blood glucose levels. Each stage was designed with 
clear objectives, specific methodological approaches, and 
sample sizes tailored to the characteristics of each research 
phase. Sensory testing was conducted by a panel of  
30 trained panelists. All stages involving human subjects 
were carried out after obtaining research ethics code ap-
proval and were conducted in accordance with applicable 
research ethics principles. 

262 Nutr Clín Diet Hosp. 2026; 46(1):261-269

DEVELOPMENT OF INSTANT NOODLES BASED ON MORINGA, SOYBEAN FLOUR, AND MACKEREL FLOUR AS AN EMERGENCY FOOD ALTERNATIVE IN POST-DISASTER SITUATIONS



Production of kemora noodles 

The procedure for making instant noodles is modified from 
Koswara (2009) and Wahyuli (2017), beginning with mixing 
wheat flour, moringa leaf flour, mackerel flour, soybean flour, 
and pandan leaf extract until homogeneous. The dough is left 
to rest for 15 minutes, rolled out to a thickness of 1.5–2 mm, 
then cut into noodle strips. Next, the noodles are dried at 
65°C for a maximum of 90 minutes until the moisture content 
is 8–12%, cooled for one hour at room temperature, and 
packaged in polypropylene (PP) plastic for analysis. 

Organoleptic Test 

The organoleptic test procedure refers to Rahmadiana and 
Farapti (2024) and was conducted through an acceptance 
test involving 30 semi-trained panelists. Panelists were se-
lected based on inclusion criteria, namely female students 
aged 15–20 years with a normal body mass index (BMI), in 
good health, and willing to participate in the entire research 
process by signing a consent form as research participants. 
Before testing, all panellists were given an explanation of the 
purpose and procedures of the test and received training on 
sensory testing procedures, including an understanding of 
sensory attributes and the use of assessment instruments. 
The panelists were then asked to evaluate the four types of 
noodles presented using a sensory evaluation questionnaire 
covering the attributes of colour, aroma, taste, and texture. 
The evaluation was carried out by ticking boxes, writing com-
ments, and drawing lines on the evaluation sheet provided, 
so that the acceptance test results could be interpreted 
validly and consistently. 

Proximate analysis 

The proximate test is a chemical analysis method used to 
determine the content of major nutrients in food ingredients 
or products. The parameters analysed included moisture con-
tent, ash content (total minerals), protein content, fat con-
tent, and carbohydrate content, which were calculated using 
the difference method in accordance with the AOAC (1995) 
method as referred to in Cahyono and Hertati (2018). All 
proximate analyses in this study were conducted in duplicate 
to increase accuracy and ensure data reproducibility, and 
were carried out at the Chemistry Laboratory, Faculty of 
Mathematics and Natural Sciences, Tadulako University. 

Shelf Life Test 

The shelf life of Kemora instant noodles was tested using 
the Accelerated Shelf Life Test (ASLT) method with the 
Arrhenius model approach. The products were packaged in 
aluminium foil and stored at three accelerated temperatures, 
namely 25°C, 35°C, and 45°C, for 28 days. Quality observa-
tions were carried out periodically to obtain data on quality 
changes due to the influence of temperature. The shelf life 

was determined based on changes in critical quality parame-
ters, namely the moisture content of the product. The data on 
changes in moisture content was analysed using a reaction ki-
netics approach, assuming a first-order reaction as the best 
model. The shelf life was calculated using the first-order re-
action kinetics equation, namely t = In (A0 / At) / k, whereas 
if the quality change followed zero-order reaction kinetics, the 
shelf life was calculated using the equation t = (A0- At) / k. 
The relationship between the reaction rate constant (k) and 
temperature was analysed using the Arrhenius equation to 
obtain the activation energy (Ea) value as the basis for pre-
dicting shelf life under normal storage conditions. 

Satiety test 

The satiety test was conducted using a pre-test and post-test 
design with a control group, modified from Fidela Zahradika 
Fathimah (2015). Subjects fasted for 8 hours before the inter-
vention and were divided into a treatment group (n = 30) that 
consumed instant noodles made from moringa leaf flour, mack-
erel flour, and soybean flour, and a control group (n = 30) that 
consumed conventional instant noodles. The serving portions 
were standardised and had to be consumed in full. During the 
test, subjects were only allowed to consume water and avoid 
strenuous physical activity. Fullness was measured before con-
sumption and at 30, 60, 90, and 120 minutes after consump-
tion using the SLIM scale questionnaire. All procedures were 
approved by the Health Research Ethics Committee. 

Fasting blood glucose levels 

Blood glucose testing was conducted using a pre-test and 
post-test design with a control group, referring to Puspaning -
tyas et al. (2024). Subjects fasted for 8 hours before the in-
tervention and were only allowed to consume plain water and 
avoid chewing gum, coffee, and tea. Subjects were divided 
into a treatment group (n = 30) who consumed instant noo-
dles made from moringa leaf flour, mackerel flour, and soy-
bean flour, and a control group (n = 30) who consumed con-
ventional instant noodles in standardised portions. Blood 
glucose measurements were taken from finger capillary blood 
in the morning (07:00–09:00), i.e., before consumption and 
at 60 and 120 minutes after consumption. All procedures 
were approved by the Health Research Ethics Committee. 

RESULTS AND DISCUSSION 

Organoleptic Test 

The organoleptic test of instant noodles made from soy-
bean flour, mackerel flour, and moringa leaf flour was con-
ducted on 30 consumer panelists by assessing colour, aroma, 
texture, and taste. The results of the hedonic test of the four 
formulations are presented in the following table. 

The Kruskal–Wallis test results show significant differences 
between treatments in all sensory attributes (p = 0.023;  
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p < 0.001; p < 0.001; p < 0.001; α = 0.05). Because the  
p-value was less than α, the analysis was continued with the 
Mann-Whitney test as a post hoc test with Bonferroni cor-
rection to determine the treatment pairs that were signifi-
cantly different. 

Colour 

The organoleptic test results showed that the addition of 
moringa leaf powder had a significant effect on the colour 
of instant noodles (p-value 0.008). Formula F1 (5 g of 
moringa leaves) obtained the highest score of 3.7 (like) 
with a fresh light green colour, F2 (7 g) obtained a score of 
3.4 (neutral) with a natural green colour, while F3 (9 g) only 
obtained a score of 3.1 (neutral) with a dark green colour. 
This difference is influenced by an increase in chlorophyll 
pigment, which makes the colour darker at high levels, 
thereby reducing visual appeal. These findings are in line 
with the studies 15 and 16, which state that the higher the 
concentration of moringa leaves, the lower the level of pref-
erence for the colour due to the unattractive dark green ap-
pearance and the drying process of the ingredients. 

Aroma 

The organoleptic test results showed differences in the 
panelists’ acceptance of the aroma of instant noodles made 
from soybean flour, mackerel, and moringa leaves. Formula 
F1 scored 3.3 (neutral) with a slightly pungent aroma,  
F2 scored 2.9 (neutral) with a dominant moringa aroma, 
while F3 scored 2.2 (disliked) with a very strong aroma. The 
increase in moringa leaf flour strengthened the pungent 
aroma, thereby reducing the panelists’ acceptance. Statistical 
analysis showed a p-value of 0.000, indicating a significant 
effect on the aroma attribute. This finding is in line with 17, 
which reported that the higher the substitution of moringa 
leaf flour in mackerel fish balls, the stronger the pungent 
aroma due to the content of essential oils and lipoxygenase 

enzymes. These volatile compounds at high concentrations 
can produce a sharp aroma that is less desirable. This is sim-
ilar to the results of the study 16, which found that beverage 
formulas with a lower percentage of moringa leaves were 
preferred by panelists because the overly dominant charac-
teristic aroma of moringa reduced product acceptability. 

Texture 

Organoleptic test results showed differences in panelist ac-
ceptance of the texture of instant noodles based on soybean 
flour, mackerel, and moringa leaves. Formula F1 received the 
highest score (3.8) with a very chewy texture and was the most 
preferred, F2 received a score of 3.5 with a slightly chewy tex-
ture but was still comfortable to chew, while F3 received a 
score of 2.4 with a harder texture and was less preferred. 
Statistical analysis showed a p-value of 0.000, indicating a sig-
nificant effect of soybean flour addition on texture attributes. 
These findings align with the study by 18, which states that 
adding soybeans to purple sweet potato cookies increases pro-
tein and fibre content, resulting in a more fibrous yet still soft 
texture. Thus, soybeans play a role in improving nutritional 
quality while creating a texture more preferred by consumers. 

Taste 

Based on taste parameters, formula F1 obtained an aver-
age score of 3.1 (neutral category) with a savoury taste that 
was liked by the panelists, F2 scored 2.8 (neutral) with a 
slightly savoury but less strong taste, while F3 only scored 
1.9 (disliked) due to the dominant bitter taste of moringa 
leaves. Statistical analysis results showed a p-value of 0.000, 
indicating a significant effect of moringa leaf flour addition 
on taste attributes. These findings are in line with 19, which 
states that increasing the concentration of moringa leaf flour 
in white sweet potato instant noodles reduces the level of 
taste preference due to the emergence of the characteristic 
bitter taste of moringa. In addition, processing methods such 
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Table 1. Results of organoleptic testing of instant noodles made from moringa, soybean flour, and mackerel flour as emergency food 
alternatives in post-disaster situations

Organoleptic Test
Instant Noodle Formula

p value
F1 F2 F3

Colour 3.7 ± 0.53a 3.4 ± 0.72a 3.1 ± 0.83a,b 0.023*

Aroma 3.3 ± 0.83a 2.9 ± 0.82b 2.2 ± 0.67a,b 0.001*

Texture 3.8 ± 0.61a 3.5 ± 0.72a 2.4 ± 0.62b 0.001*

Taste 3.1 ± 0.80a 2.8 ± 0.74a 1.9 ± 0.25b 0.001*

1 = Strongly dislike, 2 = Dislike, 3 = Neutral, 4 = Like, 5 = Strongly like. 
a,b = Similar letter notation indicates no significant difference at the Mann-Whitney test level with a value > 0.05. 
* Kruskal-Wallis Test significant at α 0.05. 



as mixing, steaming, and frying also affect the final taste in-
tensity of the product. 

After Taste 

The aftertaste test results showed that the addition of 
moringa leaf flour had a significant effect on the residual taste 
of instant noodles. Formula F1 with the lowest moringa content 
produced a mild savoury aftertaste that was still liked by the 
panelists, F2 began to show a distinctive moringa flavour with 
a slight bitterness but was still neutral, while F3 left a strong, 
unpleasant aftertaste that was less liked. Thus, the higher the 
proportion of moringa leaf flour, the more dominant the resid-
ual flavour became, but this reduced consumer acceptance. 

Proximate analysis 

A Proximate analysis was performed on the best instant 
noodle formula (F1) from the hedonic test, with a composi-
tion of 40 g wheat flour, 35 g soybean flour, 7 g mackerel 
flour, and 3 g moringa leaf flour. This analysis aimed to assess 
the nutritional composition of the emergency food formula 
and compare it with the standards of Zoumas et al. (2002) 
and the World Health Organisation 2, which recommend an 
energy intake of 1800–2100 kcal/day with a distribution of 
10–15% protein, 35–45% fat, 40–50% carbohydrates, and a 
maximum water content of 14%. 

Formula F1 contains 57.76% carbohydrates, higher than 
the standard (40–50%), so it can provide quick energy in 
emergency conditions. These results are in line with Mufa -
rrohah, et al (2025), which states that sufficient carbohydrate 
intake increases physical endurance (p = 0.002). The protein 
content of 18.19% also exceeds the standard (10–15%) and 
provides important physiological benefits. 21 and 22 confirm 
that protein plays a role in maintaining muscle mass, repair-
ing tissue, boosting immunity, and prolonging satiety. 

Conversely, the fat content is only 7.02%, far below the 
standard (35–45%). Fat is important as a dense energy 
source and helps maintain nutritional balance. 23 states that 
macronutrient balance, including healthy fats, is important for 
meeting nutritional needs comprehensively. Therefore, the 

formulation can be adjusted by adding healthy fat sources 
such as vegetable oils or nuts. 

The ash content of 2.56% indicates a fairly high mineral con-
tent, in line with the statement by Erni et al. (2018) in 24 that 
an increase in ash content is influenced by the duration of dry-
ing. The moisture content of 12.3% also meets the SNI limit 
(<14%), supporting the shelf life and stability of the product 25.  

The total energy per 100 g of product reaches 432 kcal, 
which is close to the emergency food standard according to 
Zoumas et al. (2002) and 2. Although the F1 formula shows 
adequacy in terms of carbohydrates, protein, and moisture 
content in accordance with the criteria, overall this formula 
does not yet meet energy and fat requirements. The fat con-
tent in F1 is still below the expected limit, necessitating im-
provements or the addition of appropriate fat sources. 
Nevertheless, F1 still holds great potential as a nutritious 
emergency food based on local functional ingredients, as its 
carbohydrate, protein, and water content meet the standards. 

Shelf Life Test 

Based on the analysis results, the shelf life of instant noo-
dles at temperatures of 25°C, 35°C, and 45°C is estimated 
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Table 3. Analysis of shelf life testing with moisture content pa-
rameters for instant noodles based on moringa flour, soybean 
flour, and mackerel flour as alternative emergency food follo-
wing a disaster

Day Temperature 
25°C

Temperature 
35°C

Temperature 
45°C

7 12.47 11.11 10.3

14 11.96 10.62 9.93

21 11.56 10.26 9.41

28 10.84 9.56 8.96

Shelf life 15 days 14 days days

Table 2. Proximate analysis of instant noodles based on moringa leaf flour, soybean flour, and mackerel flour selected from organolep-
tic testing compared to emergency food nutrition standards

Selected Formula Total Energy 
(kcal)

% of Total Calories Moisture 
Content (%)Protein Fat Carbohydrates

Standard Food Emergency (%) 700 kcal 10-15 35-45 40-50 Max. 14

Result 432 kcal 18.19% 7.02% 57.76% 12.3%

Description Not yet met Meets Not yet met Meets Meets



to be 15, 14, and 13 days, respectively. Increased tempera-
tures accelerate the rate of change in moisture content, 
which affects product quality. Estimating shelf life using the 
Accelerated Shelf-life Testing (ASLT) method with the 
Arrhenius approach shows that after 13–15 days of storage, 
the moisture content has the potential to exceed the critical 
limit and product quality begins to decline. These findings 
are in line with the research 26 on purple sweet potato por-
ridge, where the product was still physically viable for up to 
30 days, but microbiologically did not meet SNI standards af-
ter two weeks. 27 also states that after a disaster, the fulfilment 
of basic food needs only stabilises after 1–2 weeks, while ac-
cess to fresh food remains limited, especially in low-income 
communities. Therefore, with a shelf life of 13–15 days at 
room temperature, Kemora instant noodles are categorised as 
early-phase post-disaster emergency food that can meet nu-
tritional needs up to the 14th day of storage. 

The decrease in water content during storage can be ex-
plained by the difference between the water activity (aw) of 
the product and the relative humidity (RH) of the environ-
ment. When the aw of the noodles is higher than the RH of 

the storage environment (aw > RH), water will migrate out 
into the environment until equilibrium is reached, causing the 
water content of the product to decrease. This water transfer 
is faster in starch- or gluten-based products when the aw–RH 
gradient increases, which can accelerate water loss and cause 
deformation of the noodle structure. Furthermore, even 
though water mobility in the starch matrix is low in the glass 
state, significant water loss can still occur, resulting in greater 
changes in product dimensions. Packaging factors also play 
an important role if the humidity inside the packaging is 
higher than the environment and the packaging is not air-
tight, as water will escape following the principle of vapour 
pressure gradient, causing the product’s water content to de-
crease during storage28. 

Satiety test  

The results showed that instant noodles based on soybean 
flour, mackerel, and moringa leaves provided a higher satiety 
level compared to control noodles at 30 minutes (control 
46.05 ± 20.03; intervention 47.86 ± 18.75; p < 0.05) and at the 
60th minute (control 47.86 ± 18.75; intervention 61.64 ± 19.85;  
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Figure 1. Graph of the average satiety test analysis after consumption of instant noodles based on moringa flour, soybean flour, and 
mackerel flour, both in the control group and the intervention group

* Independent samples test, significant at α 0.05.  
The symbol (*) indicates a significant difference at 30 minutes and 60 minutes in both the control group and the intervention group.  



p < 0.05) after consumption. However, at 90 to 120 minutes, 
the difference in satiety between the groups was no longer 
significant (p > 0.05), indicating that the satiogenic effect of 
the intervention product was short to medium term. 

The intervention product had a protein content of 18% 
(15.3 g/100 g), which was much higher than commercial noo-
dles, which only had 8 g/100 g. This higher protein content 
contributed to increased satiety because the satiogenic effect 
of protein is stronger than that of carbohydrates or fats. 
These findings are in line with 29, which states that protein in-
creases satiety by stimulating the hormones CCK, PYY, and 
GLP-1 and suppressing ghrelin. Thus, the intervention instant 
noodles have the potential to be an effective emergency food 
formulation in increasing short- to medium-term satiety, as 
well as helping to maintain nutritional adequacy and reduce 
hunger in disaster victims. 

Fasting blood glucose levels 

Fasting blood glucose levels in adolescent girls in the control 
and intervention groups showed a relatively stable pattern of 
change at three measurement points (0, 60, and 120 min-
utes). In the control group, the average glucose increased 

from 94 mg/dL at minute 0 to 106 mg/dL at minute 60, then 
decreased to 93 mg/dL at minute 120. Meanwhile, in the in-
tervention group, the average glucose increased from  
93 mg/dL at minute 0 to 102 mg/dL at minute 60, then de-
creased to 95 mg/dL at minute 120. The change in glucose 
in the intervention group was smaller than in the control 
group. In line with 30 and 31, the respondents’ glucose levels 
were within the normal range (70–99 mg/dL), indicating 
good glucose metabolism regulation without signs of dia-
betes, as well as the ability to maintain physiological glucose 
homeostasis. 

CONCLUSION 

The organoleptic test showed that the F1 formula was the 
most preferred by the panelists (score 3.47; p < 0.05) with a 
soft light green colour, light aroma, chewy texture, and 
savoury taste. An increase in the proportion of moringa leaf 
flour was found to decrease the panelists’ preference, so F1 
was assessed as the most optimal formula. In addition to hav-
ing the best taste, F1 also showed a nutritional composition 
that supports energy needs in disaster conditions, with high 
protein (18.19%) and carbohydrate (57.76%) content. How -
ever, the total energy (312.9 kcal) and fat (7.02%) were still 
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Figure 2. Graph of average blood glucose levels after consumption of instant noodles based on moringa flour, soybean flour, and mac-
kerel flour in both the control group and the intervention group



below standard, so the formula needed to be adjusted to be 
more balanced. In terms of storage, F1 instant noodles have 
a shelf life of 15 days at 25°C, 14 days at 35°C, and 13 days 
at 45°C, after which the quality begins to decline, although 
they are still safe for consumption until the 15th day. The in-
tervention test results showed that consumption of this prod-
uct increased satiety more than the control group at 30 min-
utes (p = 0.001) and 60 minutes (p = 0.023), which was 
influenced by the high protein content. Additionally, blood 
glucose levels in both groups remained stable up to 120 min-
utes without spikes, indicating that this product is safe to con-
sume and does not trigger hyperglycaemia. 

RECOMMENDATIONS 

For further development, dietary fibre analysis is needed to 
determine its role in increasing the satiety produced by the 
product. In addition, microbial contamination tests such as 
TPC, coliform, E. coli, Salmonella, mould, and yeast are im-
portant to ensure product safety before consumption. Shelf life 
testing should also include organoleptic and microbiological 
parameters to make the results more comprehensive and able 
to describe overall quality changes during storage. In addition, 
reformulation of the addition of moringa leaf flour is necessary 
so that the taste and aroma are not too strong, making the 
product more balanced and acceptable to consumers. 
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