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Background: Nugget products enhanced with locust flour are being 

explored as a novel source of functional food due to their high protein 

content, which plays a vital role in maintaining human health. Locusts, 

commonly consumed in parts of Africa and Asia, offer a promising 

alternative protein source. This study investigated the consumer 

acceptability of nuggets formulated with grasshopper flour as a nutrient-

dense, functional food option. Methods: A Completely Randomized 

Design (CRD) was employed, and data were analyzed using the Friedman 

Test to assess differences among treatments. If significant differences (p < 

0.05) were found, further analysis was performed with the Wilcoxon Test 

through SPSS version 20. Organoleptic evaluation was carried out by 30 

semi-trained panelists. The nugget formulations tested were: P1 (100% 

tapioca flour, 0% grasshopper flour), P2 (95% tapioca flour, 5% 

grasshopper flour), and P3 (85% tapioca flour, 15% grasshopper flour). 

Results: Findings indicated that P1 (without grasshopper flour) received 

the highest scores in terms of color and aroma. For texture, both P1 and P2 

(5% grasshopper flour) were equally preferred. In terms of taste, P1 

remained the most favored. Conclusion: Overall, nuggets without any 

addition of grasshopper flour (P1) achieved the highest level of 

acceptability across all sensory attributes. 
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1. INTRODUCTION 

Functional Food is food (fresh / processed) that contains components that are beneficial for improving certain 

physiological functions, and/or reducing the risk of disease which is proven based on scientific studies must show its 

benefits in the amount that is usually consumed as part of a daily diet.(1) Apart from that, public awareness and 

knowledge of many instances of complex diseases, for example, diabetes, which is widespread not only in developing 

countries but also in developed countries, is thought to be one of the causes, namely unhealthy eating patterns and 

lifestyles. Functional food is not only digested in the digestive tract but has become a means or tool to prevent and even 

treat certain diseases. Because of several essential ingredients, functional foods can have a beneficial effect on human 

health if they are consumed regularly and the diet products are varied every day.(2) Nuggets are fast food that many 

people like. Nuggets are made from seasoned ground meat, mixed with a binder, then molded into a certain shape, 

  CC = 
 BY      ND 

https://doi.org/10.33846/hdxxxxxx
https://knowdyn.org/index.php/hd/index
mailto:niningtyastriatmaja@iik.ac.id


Santi et al. / Health Dynamics, 2025, 2(4), 143-148                                                                                                                                               144 

Publisher: Knowledge Dynamics                                                                       Journal website: https://knowdyn.org/index.php/hd/index  

Health  
Dynamics 

steamed, cut, coated with a flour adhesive (batter), and 

covered with breadcrumbs (breading). Nuggets are 

ready-to-eat frozen food products that have been 

partially cooked (pre-cooked) and then frozen.(3) The 

texture of the inside of a quality nugget is that it sticks 

together and is soft while the texture of the outside is 

crispy and dry. Commercial nuggets are generally made 

with chicken or fish and beef. Making nuggets usually 

uses fillers in the form of wheat flour or wheat flour, but 

there are still many other ingredients that can be used as 

fillers for nuggets, one of which is grasshopper flour.(4) 

Grasshoppers are a high-protein food source that 

is currently known to be widely consumed by people in 

Africa and Asia.(5) This food potential must be 

empowered simultaneously to deal with the explosion of 

the grasshopper population and the opportunity to 

increase the community's economy. To realize its benefits 

slowly through a substitution approach by adding 

grasshopper flour to tapioca flour, as well as developing 

regular nuggets mixed with grasshoppers. Research on 

the use of grasshoppers as food has attracted the 

attention of several experts to utilize insects as a human 

food reserve in the future.(6) Eighty species of 

grasshoppers are safe for consumption.(7) Wandering 

grasshoppers have a higher protein content than shrimp 

and are equivalent to chicken meat with little fat. 100 

grams of raw grasshopper meat contains 26.8% protein, 

while dried grasshoppers contain 62.2% protein.(8) Eating 

this type of raw food is often viewed negatively because 

many people still feel strange or even dislike it because 

they still see the original physical form of the 

grasshopper.(6) 

In biology, proteins are vital macromolecules that 

are important for many physiological functions and 

greatly enhance the nutritional value of our diet. Their 

digestibility, the bioavailability of amino acids, and the 

physiological reactions they elicit in the body are all 

determined by their structure. Dietary proteins' amino 

acid composition and bioavailability are important since 

they dictate the source of protein's nutritional value. 

Making better food choices and making sure the body 

gets enough nutrients requires an understanding of 

protein structure and how it relates to nutrition, 

digestibility, and bioavailability. A balanced intake of 

essential amino acids is crucial for supporting healthy 

growth, immunological response, and general well-

being, according to recent studies.(9,10) The 

macromolecular component of all living cells and the 

second major compound of the human body is protein. 

Protein forms part of the human body cells that contain 

hydrogen, carbon, nitrogen, phosphorus, and sulfur. 

Unlike other macronutrients such as carbohydrates and 

fats, protein plays an important role in the formation of 

biomolecules rather than as an energy source. Protein 

also plays a role in determining the size and structure of 

cells. Protein is an important component of the 

intercellular communication system and a catalyst for 

various biochemical reactions in cells.(11) Therefore, 

innovation in processed functional food products with 

the substitution of grasshopper flour is expected to add 

positive effects on human health, especially in terms of 

protein intake. In addition, processing high-protein 

grasshoppers into processed foods that no longer display 

their original form can reduce negative consumer views. 

In addition, processing grasshoppers into processed 

foods that no longer present the original form of the 

insect can reduce consumers' negative views on the 

consumption of grasshoppers which are high in protein. 

2. METHODS 

The tools used are a frying pan, bowl, blender, 

spatula, strainer, spoon, plate, bowl, and knife. Panelists 

conducted organoleptic acceptance tests on 4 parameters, 

namely color, aroma, texture, and taste on this product 

made in three ratios of tapioca flour and grasshopper 

flour, namely P1 (100%: 0%), P2 (95%: 5%), P3 (85%: 15%). 

The formulation of the "Grasshopper Nugget" product as 

follows is modified from the research of Usfinit, A. M. M. 

et al, 2023.(6) 

 

Table 1. Grasshopper nugget formulation 

Ingredients Formulation 

F1 F2 F3 

Tapioca flour 90 g 64.3 g 51.5 g 

Grasshopper flour - 25.6 g 38.5 g 

Cornstarch 24 g 24 g 24 g 

Skim milk 7 g 7 g 7 g 

Chicken meat 300 g 300 g 300 g 

Egg 100 g 100 g 100 g 

Salt 2 g 2 g 2 g 

Pepper 2 g 2 g 2 g 

Water 50 ml 50 ml 50 ml 

 

Organoleptic data collection was carried out from 

the established Grasshopper Nugget formula. The results 

of data processing of physical and organoleptic 

properties tests are presented in tabulation form. Data 
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analysis using the Friedman Test and if there is a 

significant difference will be continued by the Wilcoxon 

Test. The stages of making Grasshopper Nuggets are: 

blend the grasshoppers until smooth, pour into a 

container, and strain the oil in the grasshoppers. Wash 

the chicken until clean, and mix the dough. Prepare a 

bowl, add the chicken, grasshoppers, eggs, tapioca flour, 

rice flour, sugar, salt, and pepper then blend until well 

blended. Pour the dough into a container, and prepare 

the breadcrumbs. Form the dough into small pieces and 

coat it with breadcrumbs. 

3. RESULTS AND DISCUSSION 

3.1 Color 

Color is the first thing that someone sees. Color 

will make an impression or mood better. Colors possess 

extraordinary ability to evoke feelings, memories and 

even influence the processes of enactment decisions.(12) 

Color can give deep suggestions to humans. The 

percentage of color acceptance by panelists for 

Grasshopper Nugget products can be shown in the 

following diagram. 

 

Table 2. Panelists' preference for grasshopper nugget color 

Replication Grasshopper nugget (formulation) 

P1 (100% : 

0%) 

P2 (95% : 

5%) 

P3 (85% : 

15%) 

1 4.06 4.47 4.88 

2 6.85 7.21 4.68 

3 7.8 4.52 3.8 

Mean 8.81 5.52 5.61 

Mean rank 2.62 1.92 1.46 

Modus 4 4 3 

 

In the grasshopper nugget diagram, it can be seen 

that the color acceptability of the grasshopper nugget 

product that has the highest value is P1 and P3 with a 

percentage of 78% while the low acceptability is P2 with 

a percentage of 60%. The color of P1 is more prominent 

like nuggets in general because P1 does not contain the 

addition of grasshopper flour and in P2 there is the 

addition of grasshopper flour as much as 5%. Therefore, 

the panelists prefer the color of the grasshopper nuggets 

in P1 and P3. This is influenced by the dark brown color 

of the grasshopper so that the color of the nugget dough 

becomes dark and less attractive.(6) From the table above, 

it can be concluded that at the level of panelists' 

preference for the color of grasshopper nuggets P1 (0% 

grasshopper flour) has an average preference level of 

8.18%, for the average value of P2 (substitution of the 

addition of grasshopper flour 5%) as much as 5.52%, and 

the average value in P3 (substitution of the addition of 

grasshopper flour 15%) as much as 5.61%. 

3.2 Aroma 

Aroma is the smell of food products. In the test of 

preference for aroma, sensitivity greatly affects the 

assessment. One of the key characteristics of food that 

influences how well-liked it is by people is its flavor. 

Thus, obtaining a thorough and precise examination of 

food flavor may offer insights into ongoing food research 

inquiry.(13) The percentage of aroma acceptance by 

panelists for Grasshopper Nugget products can be 

shown in the following diagram. 

 

Table 3. Panelists' preference for grasshopper nugget aroma 

Replication Grasshopper nugget (formulation) 

P1 (100% : 

0%) 

P2 (95% : 

5%) 

P3 (85% : 

15%) 

1 3.50 3.43  3.26  

2 3.53 3.43 3.23 

3 3.46 3.36 3.30 

Mean 3.49 3.40 3.26 

Mean rank 2.11 2.03 1.86 

Modus 4 4 2 

 

In the Grasshopper Nugget diagram, it can be seen 

that the aroma acceptance of the Grasshopper Nugget 

product which has the highest value is in P1 with a 

percentage of 93% while the lowest acceptance is in P3 

which has a value of 88%, but in P2 it has an average that 

is not far from P1 which is 89%. The aroma of nuggets in 

P1 (0% grasshopper flour) tends to have a distinctive 

savory nugget aroma because it has not been mixed with 

grasshopper flour. After all, grasshopper flour has a 

distinctive savory aroma. Therefore, the panelists prefer 

the aroma of nuggets in P1 which does not have an 

additional substitution of grasshopper flour. From the 

table above, it can be concluded that at the level of 

panelists' preference for the aroma of grasshopper 

nuggets P1 (0% grasshopper flour) has an average level 

of preference of 3.49%, for the average value of P2 (5% 

grasshopper flour substitution) as much as 3.40%, and 

the average value in P3 (15% grasshopper flour 

substitution) as much as 3.26%. Judging from the mode 

or from the values that frequently appear from the three 

treatments, the value of treatment 1 is 4, treatment 2 is 4, 
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and treatment 3 is 2. Treatment 1 and treatment 2 have 

the same mode, indicating that P1 and P2 are not much 

different in terms of aroma. 

Aroma is a smell produced in a food that can 

stimulate the sense of smell and can arouse a person's 

appetite. Aroma is a sense of smell that is difficult to 

measure and subjective because each person has different 

preferences and sensitivities.(18) The aroma of nuggets has 

characteristics in each treatment seen from their different 

compositions. The more grasshopper flour is added, the 

more the distinctive aroma of grasshoppers sticks to the 

nuggets. The level of panelists' preference for the aroma 

of P1 nuggets is because the nuggets have an original 

aroma like the typical aroma of processed chicken meat 

in general. After all, there is no addition of grasshopper 

flour so panelists prefer P1. By research conducted by 

Usfinit in 2023, the more substitutions of grasshopper 

flour, the more pungent the aroma produced will be.(6) 

3.3 Texture 

Texture is one of the factors that influence 

consumer choice of a food product. Food ingredients that 

can affect texture value are the ratio of protein content, 

fat, processing temperature, water content, and water 

activity. The texture is greatly influenced by water 

content, the lower the water content, the more compact 

and dense the resulting texture.(14) Texture can be seen 

directly using the sense of sight, namely hard, smooth, 

soft, rough, intact, solid, liquid, moist, dry, crunchy, 

tough, soft, and chewy.(15) The first factor can be detected 

by the sense of smell and the last two factors can be 

detected by sensory cells on the tongue.(16) 

 

Table 4. Panelists' preference for grasshopper nugget texture 

Replication Grasshopper nugget (formulation) 

P1 (100% : 

0%) 

P2 (95% : 

5%) 

P3 (85% : 

15%) 

1 2.96 2.90 3.10 

2 3.10 3.00 3.26 

3 3.06 3.20 3.20 

Mean 3.04 3.03 3.18 

Mean rank 1.97 1.91 2.12 

Modus 3 3 4 

 

In the grasshopper nugget diagram, it can be seen 

that the texture acceptability of the grasshopper nugget 

product that has the highest value is P1 and P2 with a 

percentage of 76% while the low acceptability is P3 with 

a percentage of 73%. The texture of P1 and P2 tends to be 

softer because P1 does not have the addition of 

grasshopper flour and P2 has the addition of 5% 

grasshopper flour. Therefore, the panelists prefer the 

texture of grasshopper nuggets in P1 and P2. From the 

table above, it can be concluded that at the level of 

panelists' preference for the texture of grasshopper 

nuggets, P1 (0% grasshopper flour) has an average 

preference level of 3.04%, for the average value of P2 

(substitution of 5% grasshopper flour) as much as 3.03%, 

and the average value of P3 (substitution of 15% 

grasshopper flour) as much as 3.18%, and it can be 

concluded that the mode in P1 and P2 is 3 then P3 is 4. 

Texture is the overall assessment of food 

ingredients that are felt by the mouth. The elasticity of 

nuggets is influenced by the binding ingredients in 

making nuggets, namely powdered milk, flour, and eggs. 

In flour, there is starch which can bind water. In eggs, 

there is ovalbumin which is a protein in egg whites that 

will harden.(19) Food texture is the result of the tactile 

sense response to the form of physical stimulation when 

there is contact between the inside of the oral cavity and 

food.(20) 

3.4 Taste 

In terms of food, taste is one of the most important 

things to determine whether the food has good 

acceptance or not by the panelists. According to research, 

many have revealed the taste of food, one of which is a 

study in 2020 that states that taste is a way to distinguish 

food or drinks from texture, smell, temperature, and 

shape. In addition, taste can also be interpreted as the 

process of choosing food or drinks that can be 

distinguished from several aspects, namely texture, 

smell, temperature, and shape.(17) Research on the 

manufacture of grasshopper products was carried out 

with Organoleptic Testing and in this test, the results 

showed that the taste or flavor of the functional food 

product grasshopper nuggets was the main criterion for 

the product to be successful. This can be written because 

it has conducted an "Organoleptic Test of Grasshopper 

Nuggets" targeting 30 trained panelists. 

Table 5 shows the percentage of acceptability of the 

taste of grasshopper nuggets from all treatments with 3 

replications, namely in treatment 1 with a ratio of (100%: 

0%) getting an average of 3.50%, then treatment 2 with a 

ratio of (95%: 5%) getting an average of 3.45% and 

treatment 3 with a ratio of (85%: 15%) getting an average 

of 3.49%. For the results of the percentage of 

acceptability, it can be seen that the highest acceptability 
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is in treatment 1, which is 83.33% and the lowest 

acceptability is in treatment 2, which is 80%. It can be 

concluded that the percentage results of each treatment 

have a very small difference from all treatments, this 

shows that the panelists gave a relatively similar score 

range to all treatments on grasshopper nugget products. 

 

Table 5. Panelists' preference for grasshopper nugget taste 

Replication Grasshopper nugget (formulation) 

P1 (100% : 

0%) 

P2 (95% : 

5%) 

P3 (85% : 

15%) 

1 3.63 3.43 3,46 

2 3,33 3,40 3,50 

3 3,56 3,53 3,53 

Mean 3,50 3,45 3,49 

Mean rank 1,98 1,98 2,04 

Modus 4 4 4 

 

Taste can be influenced by several factors such as 

texture, temperature, chemical compounds, and 

interactions with other components. From the 

acceptability table above, the grasshopper nugget 

product that has the highest acceptability in treatment 1 

with a percentage of 83.33% has a ratio of (100%: 0%) 

which means 0% addition of grasshopper flour. 

Therefore, treatment 1 is widely preferred with the 

highest acceptability because when viewed from the 

results of the organoleptic test description, few panelists 

disliked grasshopper flour. After all, in its formulation 

with the addition of grasshopper flour, it tasted like the 

grasshopper taste was too dominant. However, when 

viewed from the results of the acceptability of treatment 

2 compared to treatment 1, the percentage results were 

obtained with a very slight difference in results, which 

was approximately 1%.(17) 

From the results of the organoleptic test on taste, it 

can be concluded that some panelists like adding 

grasshopper flour, and some do not like grasshopper 

flour so the average results are not much different. In 

addition, from the Organoleptic Test on taste, it can also 

be concluded that the results of panelists who liked the 

treatment of adding grasshopper flour gave relatively 

low scores compared to panelists who did not like 

grasshoppers who gave relatively very low scores. The 

product tastes savory from the grasshopper. This is what 

makes the results of the acceptability of the taste of 

grasshopper nuggets get results that many panelists like 

treatment 1 compared to treatments 2 and 3 with a 

formulation of 0% addition of grasshopper flour.(21) 

4. CONCLUSION 

The aroma acceptance of the grasshopper Nugget 

product which has the highest value is in treatment 1 

with a percentage of 93% because the aroma of nuggets 

in treatment 1 (0% grasshopper flour) tends to have a 

distinctive savory nugget aroma. After all, it has not been 

mixed with grasshopper flour because grasshopper flour 

has a distinctive aroma. The texture acceptance of the 

grasshopper nugget product which has the highest value 

is treatment 1 and treatment 2 with a percentage of 76%. 

The texture of treatment 1 and treatment 2 tends to be 

softer because treatment 1 does not have the addition of 

grasshopper flour and in treatment 2 there is the addition 

of grasshopper flour as much as 5%. The highest taste 

acceptance is in treatment 1, which is 83.33%. 
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