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ABSTRACT 

Moringa leaves contain high nutrients, and some saponins play a role in lowering cholesterol levels.  Moringa 

leaves in chicken nuggets are becoming an innovation to produce functional food products.  This research aimed 

to analyze the effect of the mixed use of Moringa leaf powder (Moringa oleifera) on the chemical content of 

chicken nuggets.  The research design is completely randomized, with four treatments and four replications.  The 

treatments in this research included Moringa leaf powder, Treatment K0=0% (control); K1= 10%, K2=20%, and 

K3=30%.  Statistical analysis showed a significant effect (P<0.01) on chicken nuggets' crude protein, fat, fiber, 

and cholesterol content.  The conclusion is that adding 10-30% Moringa leaf powder reduces the crude protein, 

fat, and cholesterol content yet can increase the crude fiber content. 
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INTRODUCTION 

This research will explain the effect of a 

mixture of moringa leaf powder (Moringa 

oleifera) on the chemical characteristics of 

chicken nuggets.  Previous studies explained the 

addition of Moringa leaves to processed products, 

including a mixture of Moringa leaves in the 

manufacture of Mocaf biscuits (Augustyn et al., 

2017), mackerel nuggets (Hapsari et al., 

2022)Sardinella lemuru fish nuggets (Pramono et 

al., 2021), Tempe nuggets (Sinaga et al., 2021), 

skipjack tuna nuggets (Winnarko and Mulyani, 

2020), chicken and duck nuggets at the level of 

0.5-1.5% (Suhaemi et al., 2021).  Thus, the 

novelty and difference with previous studies in 

the mixture of Moringa leaves with a level of 10-

30%, which is added to the chicken nugget 

mixture. 

Chicken nuggets are processed meat that 

is ground and then added spices.  As a result of 

products that have high cholesterol content, a 

mixture of Moringa leaves that have saponins can 

reduce cholesterol levels (Vázquez-León et al., 

2017).  As a plant that lives in the tropics and 

tolerates drought, Moringa (Moringa oleifera) is 

often found in Indonesia. (Aminah et al., 2015). 

Generally, the leaves are prioritised as additional 

nutrients (Santi et al., 2021).  It also contains 

phenolic substances, which are antioxidants for 

health (Toripah et al., 2014).  The nutritional 

content of Moringa leaves contains 9.57% water 

value, 7.85% ash value, 51.91% carbohydrates, 

4.03% crude fiber, 2.52% fat, 26.02% protein, 

and 1.92% Vitamin C (Augustyn et al., 2017).  

Research by field (Gega et al., 2022), that adding 

Moringa leaf powder at 10-30% decreased 

quality from an organoleptic perspective.  

Furthermore, (Fidyati et al., 2022) That addition 

at the 3% Moringa leaf flour level gave the best 

moisture content, yield and organoleptic results.  

With the richness of nutrition contained in 

Moringa leaves, this research aimed to analyze 

the effect of the mixed-use of Moringa leaf 

powder (Moringa oleifera) on the chemical 

content of chicken nuggets. 

MATERIALS AND METHODS 

The materials used in the research were 

meat grinding machines, blenders, scales, 

measuring cups, and other equipment.  The 

ingredients used, main ingredients are broiler 

chicken meat, additional ingredients Moringa leaf 

Powder, shallots, garlic, pepper, salt, wheat flour, 

tapioca flour, bread flour (panir flour), chicken 

eggs, cheese, cooking oil, enough water, and ice.  

Experimental research used the completely 

randomised design with 4 treatments and four 

replications.  The treatment was the level of 

addition of moringa leaf powder with K0 = 0% 

(control), K1=10%, K2= 20%, and K3= 30% 

(w/w). 

Research Procedure 
Moringa leaf powder is produced at the 

Animal Products Technology Laboratory,   
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Universitas Nusa Cendana, Kupang.  The 

moringa leaf powder production method begins 

with selecting the young leaves, separating them 

from the stalks, then washing them thoroughly 

and draining them.  After that, it is dried in the 

sun for 6 hours at a temperature of 30-35℃. 

Finally, after drying, it is sieved with a size of 80 

mesh to obtain the exact size (Augustyn et al., 

2017).  Making chicken nuggets starts with 

milling, mixing moringa leaf powder and 

seasonings, printing and steaming, printing and 

coating, and frying.  The process of making 

chicken nuggets with Moringa leaf powder is 

seen in Figure 1. 

Research Variable 

Chemical analysis was carried out in the 

Chem-Mix Pratama Laboratory.  The variable 

that was measured was the protein of crude 

content at the Kjeldhal method (AOAC, 2005), 

the content of crude fiber at the gravimetric 

method (AOAC, 2005), Soxhlet method of fat 

content (AOAC, 2005), and total cholesterol by 

Spectrophotometric method (Rahman et al., 

2005; Gusmayani et al., 2021). 

Data Analysis 
The research data were analyzed by 

Variance Analysis (ANOVA), and if it had 

effects, continued with the F test.  This analysis 

used Minitab 16 software.  Data are displayed as 

mean values and standard deviations. 

 

 

 

 

 

 

 

 

 

Figure 1.  Flowchart of the process for making chicken nuggets with the addition of Moringa leaf powder 

 

RESULTS AND DISCUSSION 

The addition of moringa leaf powder 

affects the chemical content of the chicken 

nuggets.  The mean and standard deviation of the 

content of protein, fat, crude fiber, and 

cholesterol in chicken nuggets with the level of 

addition of Moringa leaf powder can be seen 

Table 1. 

Crude Protein Content 
The protein content of chicken nuggets is 

in the range 10.11±0.03%-11.61±0.07% (Table 

1).  The treatment of adding Moringa leaf powder 

has the highest crude protein content at the level 

of 0% (w/w) (control) (K0) 11.61±0.07% and the 

lowest level in the treatment with a level of 30% 

(w/w) (K3) 10.11±0.03%.   

 
Milling Chickean meat 1000 g ground with 20 g 

ice cubes  

Addition of moringa leaf flour (0%, 
10%, 20%, 30% of the weight of the meat 

(w/w), 50 g shallots, 40 g garlic, 3 g 
pepper, 100 g wheat flour, 100 g tapioca 

flour, egg 1 grain, 20 g cheese, salt to 
taste 

 

mixing moringa 
leaf powder 

and seasonings 

The nugget dough is printed on a 20x22 
cm tin, steamed at 70℃ for 50 minutes 

 

printing and 
steaming 

Steamed chicken nuggets are cut into 
1x1 cm sizes, then dipped in adhesive 
mixture (100 g flour + 80 ml water), 

then covered with bread flour (panir) 
and cooled for 3 hours at 0-2℃ 

 

printing and 
coating 

Nuggets are fried at 150-180℃ until 
cooked (golden yellow) 

 

Frying 
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Table 1. Content of protein, fat, crude fiber, and cholesterol in chicken nuggets with levels of addition 

of Moringa leaf powder 

Variable 
Moringa leaf powder level 

P Value 
K0 K1 K2 K3 

Crude protein (%) 11.61±0.07a 10.80±0.04b  10.54±0.09c 10.11±0.03d 0.000 

Crude fat (%) 6.60±0.10a 5.56±0.08b 4.79±0.10c 4.19±0.06d 0.000 

Crude fiber (%) 3.37±0.06a 5.15±0.07b 6.54±0.07c 7.71±0.10d 0.000 

Cholesterol (mg/g) 39.36±0.13a 30.57±0.11b 26.12±0.15c 20.16±0.12d 0.000 
abc) superscript values showed significant differences (P<0.05). 

K0=0% (control); K1=10%, K2= 20%, and K3= 30% Moringa leaf powder level (w/w). 

 
The results of ANOVA of adding levels 

effect of significant (P<0.05) and the further F-

test of Moringa leaf powder showed a difference 

of significant (P<0.05).  It explains that the 

mixture of moringa leaf powder in chicken 

nuggets has affects reducing protein content 

(Augustyn et al., 2017) with a total content of 

about 26.02%.  This result is different from the 

research (Suhaemi et al., 2021), that the protein 

content of chicken nuggets mixed with moringa 

leaf powder increased the protein content of 0.5-

1.5%, the crude protein content of chicken 

nuggets was 13.57-13.87%.  In line with research 

(Hapsari et al., 2022), there was an increase in 

the protein content of mackerel nuggets in line 

with the increase in the addition of 10-50% 

moringa leaf puree.  The results obtained were a 

decrease in the protein content of chicken 

nuggets after being mixed with Moringa leaf 

powder, which was influenced by the heating 

effect during the chicken nugget making process.  

The protein content of the chicken nuggets 

produced in this research is still within the 

standard quality for chicken nuggets, namely 

having a protein content for combined chicken 

meat nuggets according to SNI 6683: 2014 of at 

least 9% (BSN, 2014). 

Crude Fat Content 
The fat content of chicken nuggets is in 

the range 4.19±0.06% – 6.60±0.10% (Table 1).  

The treatment of adding Moringa leaf powder has 

the highest crude fat content at the level of 0% 

(control) (K0) 6.60±0.10% and the lowest level is 

in the K3 treatment at the 30% level treatment 

(w/w) 6.60±0.10%.  The results indicated a 

decrease in the crude fat content in line with the 

increase in the level added of moringa leaf 

powder. 

The results of ANOVA with the addition 

mixture of moringa leaf powder levels showed 

effect of significant (P<0.05).  Further F-test 

results for each treatment level showed difference 

of significant (P<0.05).  Based on the results 

above, chicken nuggets with a mixture of 

moringa leaf powder affect reducing fat content.  

The results obtained are in line with the study  

(Suhaemi et al., 2021), there was a decrease in 

the fat content of 2.06-3.73% in chicken nuggets 

after being mixed with 0.5-1.5% moringa leaf 

powder.  Also can be seen in the study (Hapsari 

et al., 2022) that there was an increase in the fat 

content of fish nuggets after the addition Moringa 

leaf puree.  The fat content in combined chicken 

nuggets according to SNI 6683:2014 is a 

maximum of 20% (BSN, 2014). 

Crude Fiber Content 
The crude fiber content of chicken 

nuggets is in the range 3.37±0.06% - 7.71±0.10% 

(Table 1).  The treatment of adding the highest 

crude fiber Moringa leaf powder at the level of 

30% (w/w) (K3) 7.71±0.10% and lowest level at 

0% level (K0) 3.37±0.06%.  The results indicated 

an increase in crude fiber in line with the increase 

in Moringa leaf powder level of added.  

The result of ANOVA is that there is 

effect of significant (P<0.05) from the effect of a 

mixture of moringa leaf powder.  The F-test 

results for each treatment at each level showed a 

difference of significant (P<0.05).  The above 

analysis explains that adding moringa leaf 

powder to chicken nuggets affects the crude fiber 

value.  The study results (Hapsari et al., 2022), 

showed increased crude fiber content after 

mixing with Moringa leaf puree.  The crude fiber 

content of about 4.03% in Moringa leaf powder 

affects increasing the crude fiber content of 

chicken nugget products(Augustyn et al., 2017). 

Cholesterol Content 
The cholesterol content of chicken 

nuggets is in the range 20.16±0.12 mg/g – 

39.36±0.13 mg/g (Table 1).  The treatment of 

adding moringa leaf powder to chicken nuggets 

has the highest cholesterol content at the 0% 

level (K0) 39.36±0.13 mg/g and the lowest level 

at the level of 30% (w/w)
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(K3) 20.16±0.12 mg/g.  The results showed a 

decrease in cholesterol content in line with the 

increase in the level of moringa leaf powder 

added. 

The ANOVA results have an effect of 

significance (P<0.05) on adding Moringa leaves 

powder.  The F-test results for each treatment at 

each level showed a difference significance 

(P<0.05).  The analysis explained that chicken 

nuggets mixed with moringa leaf powder affected 

reducing cholesterol.  This result is the same as 

the study (Suhaemi et al., 2021), that chicken 

nuggets mixed with 0.5-1.5% Moringa leaf 

powder decreased cholesterol content from 34.0-

52.5%.  The content contained in Moringa leaves, 

which has a hypolipidemic effect and plays a role 

in reducing cholesterol activity is the presence of 

saponins (Saini et al., 2016; Vázquez-León et al., 

2017). 

CONCLUSION 

Adding moringa leaf powder at 10-30% 

reduces the protein, fat and cholesterol content, 

and can increase the crude fiber content.  

Recommendations for using moringa leaf powder 

can be used less than 10%. 
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