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Abstract 

Children's health status is important for determining the human quality of life. Thus, the 

first life of a newborn child is critical because the consequences of disturbances that occur 

in children can be permanent. Moringa oleifera has been known as a miracle tree with 

many health benefits, including for children. The study aimed to evaluate the effect of 

Moringa oleifera in different forms (boiled soup and biscuit) in improving the nutritional 

status of children under five years old. The study was a quasi-experiment with a pre-post-

test non-equivalent control group design. The sampling technique used was purposive 

sampling, with a total of forty-eight participants divided into two groups (24 participants 

for the Moringa soup group and 24 participants for the Moringa biscuit group). The 

interventions were given for 30 days. The result shows that children's weight was 

significantly altered after the intervention in both groups (p<0.001). Height was not 

significantly changed after the intervention in the Moringa soup group (p = 0.100) and in 

the Moringa biscuit group (p = 0.317). In conclusion, both Moringa soup and biscuits 

effectively improve weight in children under five years of age. 

1. Introduction 

The Moringa plant (Moringa oleifera L.) is rich in 

nutrients including minerals, antioxidants, proteins, fatty 

acids and essential amino acids. All parts of the Moringa 

plant—the base, leaves, pods and bark can be used to 

treat various symptoms of disease. Moringa leaves can 

be eaten fresh, cooked or dried and processed into a 

dried leaf powder. Moringa leaves have calcium and 

fiber, which are very good for health (Castillo-Lopez et 

al., 2017; Afzal et al., 2020) 

Moringa leaves are used as a food supplement, both 

for losing and increasing weight. Moringa leaves contain 

macro and micronutrients (Amutha et al., 2021) and 

contain many of the nutritional compounds that the body 

needs. Processing Moringa leaves into flour can increase 

the value of calories, protein, calcium, iron, and vitamin 

A while reducing the water content of the Moringa 

leaves. In 100 g of fresh Moringa leaves, there is 6.7 g of 

protein, 2.3 g of minerals, and 1.7 g of fat. On the other 

hand, 100 g of Moringa leaf flour has 27.1 g of protein 

and 2.3 g of fat (Maulana, 2020). 

Moringa is rich in nutrients due to the presence of 

various significant phytochemicals found in its leaves, 

pods and seeds. Moringa is said to contain seven times 

more vitamin C than oranges, 10 times more vitamin A 

than carrots, 17 times more calcium than milk, nine 

times more protein than yogurt, 15 times more potassium 

than bananas, and 25 times more iron than spinach 

(Udikala et al., 2017). The World Health Organization 

(WHO) has introduced moringa as an alternative food to 

overcome nutritional problems (malnutrition). They also 

consider Moringa to be a miracle plant after conducting 

research and identifying how this plant has contributed to 

health in poorer countries around the world over the past 

40 years (Ntila et al., 2019). 

Several studies have found that consuming Moringa 

leaf soup or Moringa leaf biscuits can increase the body 

weight and nutritional status of children under five 

(Rahayu and Nurindahsari, 2018), and giving Moringa 

leaves can increase Body Mass Index in toddlers. When 

using Moringa Mixed Food (MMF) as a provision of 

supplementary food (PSF) for 30 days in undernourished 
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toddlers, the higher energy intake and protein intake can 

lead to weight gain (Juhartini, 2016). Subsequent 

research findings have also shown the benefits of using 

Moringa leaves as a supplement for goats in 

Mozambique. Moringa was used to overcome the 

adverse effects of seasonal fluctuations as feed quality 

can increase both growth and reproductive performance 

(Mataveia, 2019). 

Moringa is a protein supplement that can grow 

quickly, even in dry conditions. The leaves are 

nutritious, with a protein content ranging from 23% to 

40% (Mendieta-Araica et al., 2011). Moringa is reported 

to be rich in Vitamins A, B, and C, and have high levels 

of calcium (Ca). It is also rich in other minerals such as 

Potassium (K), Zinc (Zn), Magnesium (Mg), Iron (Fe), 

and Copper (Cu). In addition, it contains Selenium (Se) 

and Zn, which are components of antioxidant enzymes 

(Rockwood et al., 2013; Gopalakrishnan et al., 2016). 

Moringa plants grow wild and tall, so they are sometimes 

used as fences for land or garden plants belonging to 

residents (Kumssa et al., 2017; Tiwari and Patel, 2020). 

The high nutritional value of Moringa leaves can be 

processed with various healthy food products, both in the 

form of vegetables and biscuits (Salsabila Putri, 2020; 

Xiao et al., 2020). It is certain that the maximum 

potential of Moringa leaves has not yet been realised. 

The study aimed to evaluate the effect of Moringa 

oleifera in different forms (boiled soup and biscuit) in 

improving the nutritional status of children under five 

years old. 

 

2. Materials and methods 

The study was a quasi-experiment with a pre- and 

post-test non-equivalent control group design. This 

design attempts to evaluate the effect of two different 

interventions, Moringa leaf in boiled soup (group 1) and 

Moringa leaf biscuits (group 2). A total of 48 

respondents, consisting of 24 samples in each group. 

The intervention was carried out for 30 days, starting 

with assessing the weight and height of children (pre-test 

or baseline data). After 30 days, weight and height were 

re-examined (post-test or endline). The difference in the 

value of the experimental group was evaluated via 

Bivariate analysis. Data were analysed using the chi-

square test to determine the effect of the intervention, the 

Paired T-test and Wilcoxon test for paired data, and the 

Mann-Whitney test analysis for unpaired data. 

 

3. Results and discussion 

Respondents in the Moringa leaf soup group were 

mostly aged 31-50 months (54.2%), while respondents in 

the Moringa biscuits group were mostly aged 10-30 

months (87.5%). The results of the chi-square test 

obtained p-value = 0.000, meaning that age influenced 

the intervention given to the two groups. Most of the 

participants were male; 58.3% for soup group and 62.5% 

for the biscuit group. The results of the chi-square test 

obtained a value of p = 1.000, meaning that sex had no 

effect on the intervention given to the two groups (Table 

1). 

In relation to the body weight of the children in the 

soup group before and after the intervention, the mean 

value before administration was 12.13 kg, while the 

mean value after administration increased to 13.16 kg. In 

the Moringa leaf biscuit group, the mean value was 9.26 

kg before, which increased to 10.32 kg. The results of 

the analysis showed that the soup group had a p-value = 

0.001, while the biscuit group had a p-value = 0.000, 

meaning that there was a difference in mean (average) 

body weight before and after the intervention of giving 

Moringa leaf soup and biscuits (Table 2). 

The results showed that the Moringa leaf soup group 

had a mean weight before administration of 12.13 kg, 

which increased to 13.16 kg, with a p-value of 0.001. 

The Moringa leaf biscuit group had a mean body weight 

of 9.26 kg, which increased to 10.32 kg, with a p-value 

of 0.000. These results show that there was an increase in 

average body weight after giving Moringa leaf soup and 

biscuits. Similar research conducted by Juhartini (2016) 

showed that, in the treatment group, energy intake, 

protein intake, and body weight increased after 

additional food in the form of Moringa was given. The 

Characteristics 
Moringa Leaf Soup Moringa Leaf Biscuits 

p 
n % n % 

Age (month)      
10-30 month 8 33.3 21 87.5 

0.000* 31-50 month 13 54.2 1 4.2 

51-60 month 3 12.5 2 8.3 

Sex      
Male 14 58.3 15 62.5 

1.000* 
Female 10 41.7 9 37.5 

Total 24 100.0 24 100.0  

Table 1. Characteristics of respondents based on age and sex.  
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test results showed that additional energy intake in the 

group that received Moringa food affected body weight 

with a p-value = 0.003. Protein intake in the group that 

received additional Moringa food also affected body 

weight with a p-value = 0.028. 

Irwan et al. (2020) reported on the effect of the 

intervention on increasing body weight and nutritional 

status (W/W) after the intervention, showing that the 

different types of intervention, given in the form of 

Moringa seed biscuits and Moringa leaves, affected 

children’s weight after being given for 90 days. The 

significant weight gain of the two intervention groups 

obtained p-value < 0.05, while the amount of energy and 

protein intake had no effect (p-value > 0.05). This 

research was conducted in the work area of Tampa 

Padang Health Center in Mamuju Regency (Irwan et al., 

2020). 

The higher amount of Moringa flour, the higher the 

protein, iron, calcium, fiber content, and carotene 

content. This verifies the possibility of using Moringa 

flour to increase the nutritional content of foods to 

increase body weight in toddlers (Wakil and Ola, 2018). 

Undernourishment can be experienced by children under 

five due to various nutritional problems in children, such 

as energy deficiency, in the form of insufficient calorie 

intake, which causes muscle and liver glucose reserves in 

the form of glycogen molecules to undergo 

decomposition. Malnutrition in children under five is 

caused by permanent disturbance of brain function and 

nutritional deficiency, generally resulting in disturbances 

to growth, energy formation, immune system 

development, as well as the behaviour, structure and 

function of the brain. Efforts to overcome nutritional 

problems are often carried out by governments, including 

the provision of additional food in the form of soup and 

biscuits. 

Several methods can be used to assess the nutritional 

status of children under five. Among the methods used 

for assessing nutritional status, anthropometric form is 

the most commonly used in survey activities. Body 

weight is the most commonly used anthropometric 

measurement to assess the nutritional status of children 

under five. Weight gain must increase with age, at least 

equivalent to the minimum increase in body weight. 

Where weight gain is less than the minimum weight over 

a relatively long period of time, this can cause children 

under five to experience problems or nutritional 

disorders (Hardiyanthi, 2015). 

Based on the researcher’s assumptions, another 

factor that is thought to affect the increase in weight and 

the difference in weight gain between the two sample 

groups is the daily food intake of each sample, because 

intake is very low based on 24-hour recall, especially 

energy. In addition, the benefits and efficacy of the 

Moringa plant are found in all parts including the leaves, 

stems, roots, and seeds. Its very high nutritional content 

means that Moringa has functional properties for health 

and can help overcome nutritional deficiencies. This has 

led to Moringa being called Miracle Tree and Mother’s 

Best Friend. Alongside the Moringa leaf, sugar is also 

used in the biscuits; it functions as a sweetener, texture 

maker, and colorant on the surface of the biscuit. Sugar 

also helps with the formation of cream and assists the 

mixing process. It also provides additional nutritional 

value in the biscuits compared to the Moringa leaf soup. 

Height measurement for the soup group obtained a 

mean value before administration of 89.56 cm, and there 

was no increase in the mean value after administration 

(89.56 cm). In the Moringa leaf biscuit group, the height 

mean value was 77.1 cm, which increased slightly to 

77.2 cm (Table 3). The analysis test results showed that 

the Moringa soup group obtained a p-value = 1.000, 

while the Moringa biscuit group obtained a p-value = 

0.317, meaning that there was no difference in height 

after the intervention. 

The results showed that the Moringa soup group had 

a mean value before administration of 89.56 cm, which 

did not increase and remained steady at 89.56 cm. 

Meanwhile, the Moringa leaf biscuit group’s mean value 

increased from 77.1 cm to 77.2 cm. The results of the 

Intervention 
Group 

n 
Toddler Weight (Mean±SD) 

∆ p-value 
Pre Post 

Soup 24 12.13 ±2.50 13.16±2.60 1.03 0.001* 

Biscuits 24 9.26±2.01 10.32±1.99 1.06 0.000** 

P-value   0.001***   

Table 2. Changes in the weight of children under five. 

Intervention 
Group 

n 
Toddler Height (Mean±SD) 

∆ p-value 
Pre Post 

Moringa soup 24 89.56±14.2 89.56±14.2 0.00 1.000* 
Moringa biscuit 24 77.1±8.39 77.2±18.31 0.10 0.317** 

P-value   0.005***   

Table 3. Changes in the height of children under five. 
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 Wilcoxon T-Test in the Moringa soup group obtained a 

value of p = 1.000 > = 0.05, while the same test in the 

biscuit group gave a value of p = 0.317 > = 0.05. It can 

be concluded that giving Moringa soup and Moringa leaf 

biscuits has no effect on infants’ height. In the study 

conducted by Juhartini (2016), it was found that when 

giving additional food biscuits to children under five 

who were malnourished the energy intake and protein 

intake had no effect on the height of children under five. 

The results of the analysis showed that the average 

height before giving biscuits as a supplementary food 

was 88.12 cm, which increased to an average of 89.16 

cm with an increase in height of 5 cm in 9 children under 

five, and an increase of >1 cm in 2 children under five. 

The increase in body weight after the intervention was 

caused by the content of micronutrients (Ca, Fe and Zn) 

as well as the protein contained in Moringa biscuits, but 

did not have an impact on the nutritional status of 

children under five years old because the increase in 

body weight was not significant. 

Modification with F100 substitution of Moringa 

flour and biscuits creates a type of snack made from 

several ingredients, with the main ingredient of Moringa 

flour increasing certain nutritional levels. Consumption 

of Moringa flour is one intervention that can be used to 

increase the body weight of children with malnutrition. 

This study showed an increase in nutritional status from 

poor to poor in the intervention group with sufficient 

biscuit consumption. Producing biscuits with the highest 

acceptability and digestibility can help to increase 

protein intake and provide essential amino acids. There 

is, however, a limit to the amount of Moringa leaf flour 

that can be added to food to provide more nutrition. 

Despite this, Moringa supplement products can 

effectively be used to add nutritional value to food for 

consumers (Rockwood et al., 2013). 

 

4. Conclusion 

There was a significant difference in children’s 

weight in both groups, who received the Moringa leaf 

soup and the Moringa leaf biscuit. Conversely, there was 

no difference in height for both groups after the 

intervention given for one month. 
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