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Abstract 

This study examined the effect of Moringa Leaf Flour (MLF) on the quality of nuggets made from 

local duck meat. Its known offers higher nutritional value than chicken meat, particularly its iron 

content, which meets about half of adult’s daily needs. The experiment applied a completely 

randomized design with four MLF doses (0.0%, 0.5%, 1.0% and 1.5%) with five replications, and 

also compared duck and chicken nuggets. Measurements included proximate composition (crude 

protein and fat) and sensory attributes (taste, taxture, color). Increasing MLF dose tended to enhance 

crude protein and decrease lipid content, though not significantly. However, MLF significantly 

improved sensory characteristics. These finding indicate that MLF can serve as a functional additive 

to enhance the sensory quality of duck meat nugget while modestly supporting their nutritional 

profile. 
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A. Introduction 

One of the meat that commonly people consumptions is duck meat. The composition of 

meat’s nutrition is fairly comparable with chicken meat (Adzitey et al., 2012). Some researches 

reported that duck meat contains a high mineral especially substance iron and selenium, with 

lower calories and higher protein than the meat of chicken (El-moursi et al., 2012). The mineral 

content especially iron, which can meet about 50% of the daily needs of an adult's body compared 

to chicken meat which is only 9%. Duck meat also contains high levels of vitamins B, C and 

antioxidants, while it is not found in chicken meat (Suhaemi et al., 2023). 

The development of understanding about functional compounds in food make consumer 

awareness about health. The development of this understanding also plays a role in shaping food 

modification trends with additional attributes in the form of health functions (Olmedilla-Alonso 

et al., 2013). 
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Innovations making of duck nugget with the addition of Moringa leaves is expected to 

improve duck meat quality that high benefits as a functional food such as for stunting, which also 

will further enhance the economic value of ducks. 

B. Literature Review and Hypothesis Development 

Ducks meat also can be used to create multiple products such as meatballs and sausage 

(Huda et al., 2010; Huda et al., 2011). But levels of pleasure people towards duck meat is 

generally much lower when compared to chicken meat. The off-odor meat of duck is more 

pungent than chicken meat (Lestari et al., 2015). The color of the meat become too dark when it 

was cooked, with pungent smell and the tough texture of the meat become obstacles in processing 

duck meat (Dinasih et al., 2017). One of products based on meat is Nugget, the restructured 

processed ground meat with seasoned, then covered with flour gluten, loosened breadcrumbs 

(breading), and half- cooked and then frozen to maintain its quality during storage. Researcher 

reported that nugget of ducks can be accepted by people but has not been fully able to substitute 

chicken meat, because the taste and the colour aspect they are less attractive compared with 

chicken nuggets (Putri et al., 2019). 

Moringa oleifera leaf was rich in minerals, vitamins and phytochemical content. Moringa 

leaf extract is widely used in many experiments in the field of malnutrition, accelerating 

breastfeeding. Also has the potential as antioxidant, anti-cancer, anti-inflammatory, anti-diabetic 

and anti-microbial properties (Gopalakrishnan et al., 2016). Based on the phytochemical test, 

Moringa leaves positively contain flavonoids (Immy et al., 2015). Each part of the Moringa 

oleifera plant has varied chemical content, the leaves, seeds and flowers of this plant are widely 

used as ingredients for functional food (food fortificant) like in making bread, biscuits, yogurt, 

cheese or soup (Oyeyinka & Oyeyinka, 2016). Moringa also contains a lot of antioxidants. Food 

that contains highly antioxidants are recommended to maintain immune function and reduce the 

risk of cardiovascular disease (Thomas et al., 2010). Laboratory analysis of Moringa leaves also 

showed a protein content of 33.89% in dry matter with 239.42 antioxidants. Previous studies 

reported that the best parts of the Moringa plant, with the best nutritional and phytochemical 

content was in Moringa leaf (Gopalakrishnan et al., 2016); (El-moursi et al., 2012). Moringa 

oleifera leaf flour which contains a substance active antioxidant and antibacterial, considered to 

be able to improve performance and prevent damaging the internal organs which good influences 

both for metabolism and absorption of nutrients in the body that can trigger body growth. 
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Moringa leaves as fortification in food have been done before in making cookies, with wheat 

flour as the basic ingredients (Dewi, 2016). The use of Moringa leaves in making wet noodles 

has also been carried out (Zakaria et al., 2016). 

Based on the information above, it is suspected that using duck meat as the main 

ingredient in nuggets and moringa leaf powder as an additive will increase the nutritional value 

without reducing the organoleptic quality. 

 

C. Research Method 

Procedures 

Twenty panellists among Tamansiswa University student were chosen randomly as judges 

to evaluate taste, texture and, colour. The sample were coded using three-digit random number 

and presented randomly. Five point hedonic scales were used for the sensory evaluation of nugget, 

on which a score of one equals “dislike extremely”, and a score of two equals “dislike”, and a score 

of three equals “almost dislike”, than a score of Four equals “like”, while a score of five is “like 

extremely”. 

Figure 1. Flow chart for research methods 

Data analysis 

Nugget products are identical to chicken nuggets, so in this study it was also used as a 

research sample for making chicken nuggets (CN) with the addition of Moringa leaf flour in 

addition to duck meat nuggets (DN). The steps taken in this study are explained through the chart 

in Figure 1. 
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Research is using analysis of variance (ANOVA) were arranged in a completely 

randomized design (CRD) with treatment dose of Moringa leaf flour (MLF) which consists of four 

doses: 0.0; 0.5; 1.0; and 1.5 %, continued with Duncan Multiple Range Test if ANOVA resulted 

significantly different (Suhaemi, 2011). 

The variables measured in this study consisted of two parts, namely nutritional content 

(total cholesterol, gauze protein and crude fat) and organoleptic value (taste, texture and color). 

The average organoleptic value of the research nuggets was transformed with √Y +0.5 before 

being tested by ANOVA. Organoleptic test assessments (taste, texture and color) are described 

in Table 1. 

        Table 1 . Organoleptic test score value 

Score Color Taste Texture 

5 Yellow nuggets Really like Really like 

4 Brownish yellow Like Like 

3 Chocolate Do not like it much Do not like it much 

2 Brown bit dark Don't like it Don't like it 

1 Dark brown Very do not like Very do not like 

 

D.  Discussion 

Nutrition content of nuggets 

 The effect of adding MLF in making nuggets on crude fat content. Increasingly higher 

doses of the addition of MLF real lowering the content of fat coarse nugget both CN and DN , 

but the content of fat rough CN is higher than the DN for all treatments the addition of MLF. In 

contrast to the results of total cholesterol and crude fat content, the addition of MLF derived from 

Moringa oleifera leaves will actually increase the crude protein content. Nuggets of meat ducks 

(DN), has a content of protein rough that is higher than the nugget of chicken (CN). The effect 

of adding MLF in making nuggets on crude fat lowering the content of fat coarse nugget both 

CN and DN, but the content of fat rough CN is higher than the DN for all treatments the addition 

of MLF. The protein content of nuggets with the basic ingredients of chicken and duck meat is 

shown in Figure 2. In contrast to the results of total cholesterol and crude fat content, the addition 

of MLF derived from Moringa oleifera leaves will actually increase the crude protein content. 

Nuggets of meat ducks, has a content of protein rough that is higher than the nugget of chicken. 
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The nutrition contents of nugget with chicken and duck meat are given in Figure 2. There 

are highly significant different (p<0,01) for cholesterol total and crude fat contents, but not 

significantly different for crude protein content while the percentage of crude protein increased. 

The crude fat content was in range of 1.48 – 3,81% for duck nugget, and 2.06 – 4.08% for 

chicken nugget. The cholesterol total of nuggets, there are range of 31.2 –55.3 mg/100g for duck 

nuggets, and 34.0 – 55.3 mg/100g for chicken nuggets. The other nutrition is crude protein, there 

are range of 14,26 – 14,62 % for duck nuggets, and 13,42 – 13,87 % for chicken nuggets. 

 

 

       

 

Figure  2. Nutrition content of nuggets for differences additional of MLF 

When compared between CN and DN, it turns out that the total cholesterol content of DN 

is lower than CN (Figure 2) in line with the crude fat content of the nuggets. ANOVA results 

showed that the dose of MLF would have a very significant effect on the total cholesterol and 

crude fat content of nuggets, both CN and DN. Based on the inter-treatment test, there was also a 

significant difference in the total cholesterol and crude fat content of the nuggets for each 

additional MLF dose from 0.0% to 1.5%. 
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Previous research results reported that Moringa oleifera Lam leaves contain high 

bioactive substances including saponins, which can reduce the total cholesterol content of food 

products. (Vázquez-León et al., 2017). This was also reported by other studies, that the results of 

the phytochemical analysis of Moringa oleifera Lam leaves. contains saponins which have a 

hypolipidemic effect (blood fat lowering effect) which is useful for reducing cholesterol activity 

(Saini et al., 2016). Cholesterol in the blood is transported by low density lipoprotein (LDL) to be 

recycled in the liver and then stored in the gallbladder as bile acids. The more fat digestibility, 

the more bile salts needed and consequently will lower cholesterol levels (Citrawidi et al., 2012). 

The above results are also supported by research which reports that the fat content of duck 

meat is lower than chicken meat (Adzitey et al., 2012). The crude protein content of the nuggets 

will increase as the addition of MLF in the ingredients for making them. This is because many 

studies have reported that Moringa oleifera leaves contain high protein and amino acids up to 

30.3% with 19 amino acids. (Moyo et al., 2011). 

Sensory evaluation 

For sensory evaluation, twenty panelist were present to evaluate the taste, texture and color. 

The results of the sensory evaluation show that there were highly significant differences (P<0,01) 

among the four treatments, 0.0%, 0.5%, 1.0% and 1.5% additional MLF. Taste sensory-evaluation 

scale of nugget were in the range 3.70 – 4.06 for duck nugget and 4.20 – 4.82 for chicken nugget. 

Texture sensory was in the range of 2.87 – 3.67 for duck nugget and 3.64 – 4.62 for chicken 

nugget and color was in the range of 3.02 – 4.14 for duck nugget and 3.96 – 4.91 for chicken 

nugget. 

     Table 2. Scale of sensory attributes of nuggets for differences additional of MLF 
MLF 
Doses 
(%) 

Taste Texture Color 

Duck 

nuggets 

Chicken 
nuggets 

Duck 

nuggets 

Chicken 
nuggets 

Duck 

nuggets 

Chicken 
nuggets 

0.0 3.82±0.60a 4.82±0.39a 2.87±0.52a 4.62±0.49a 4.14a±0.60 4.91a±0.27 

0.5 4.06±0.59b 4.82±0.39a 3.67±0.60b 4.31±0.65b 3.84b±0.59 4.68b±0.47 

1.0 3.74±0.59b 4.70±0.45b 3.42±0.54c 3.97±0.62c 3.61c±0.53 4.12c±0.59 

1.5 3.70±0.46c 4.20±0.40c 3.04±0.35d 3.64±0.48d 3.02d±0.46 3.96d±0.35 

     Means within a column with different superscript are highly significant different (P<0,01) 
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The results of the organoleptic test obtained the taste, texture and color values as shown 

in Tables 2. These results illustrate that the taste, texture and color values of chicken nuggets are 

higher than that of duck nuggets. The addition of MLF for the four treatments gave a decrease in 

all measured organoleptic values, especially for the color value, but the taste value did not give a 

big decrease even though the ANOVA results and the follow-up test were all significantly 

different. 

The average preference rating for taste was on a scale of 3.82 to 3.70 for duck nuggets, 

while the score for chicken nuggets as a whole was higher for treatment. Based on Table 5, the 

taste value of duck nuggets is still close to the like category, while for chicken nuggets all 

treatments of adding MLF are on a scale between like to very like. The higher the percentage of 

addition of MLF, the lower the value of the nugget flavour scale. This is in line with other studies 

on the manufacture of jelly candy using MLF, the increase in MLF use resulted in a decrease in 

the panellist’s preference. (Rahmawati & Adi, 2017). 

The texture of the duck nuggets without the addition of MLF (0.0%) produced the lowest 

scale (2.87), and increased with the addition of 0.5% MLF, then decreased again in the addition 

of 1.05 and 1.5%. This shows that the addition of MLF helps decrease the density of the nuggets 

produced, but the addition of 1.0% and above actually results in a decreased texture scale, but still 

on a scale of 3 and above (less like to like). 

The use of duck meat for making nuggets has previously been studied. Researcher 

reported that nugget of ducks can be accepted by people but has not been fully able to substitute 

chicken meat, because the taste of duck nuggets already reached the level preferred by the 

panellists, but for the colour aspect they are less attractive compared with colour chicken nuggets 

(Putri et al., 2019). Other relevant research reports that the addition of Moringa oleifera leaves in 

the manufacture of wet noodles, reduces the organoleptic value which includes taste, colour, 

texture and aroma (Zakaria et al., 2016). Likewise, research on making cookies with the addition 

of Moringa oleifera leaves (Dewi, 2016). 

 

E. Conclusion 

The higher the dose of Moringa leaf flour can increase the Crude Protein content, and 

reduce crude fat and total cholesterol from the nuggets. The nutritional content of duck meat 

nuggets is better than chicken nuggets, although the taste and texture of the duck nuggets are 
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lower, but they are still in the preferred category with a score of close to 4 (preferred), with a color 

value scoring between 3 and 4 (brown - brownish yellow). 
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