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ABSTRACT 

 

To date, shrimp shell waste has not been fully utilized and often causes environmental problems. This study aims to determine the 

optimal filler formulation for producing shrimp shell powder broth based on consumer preference and product quality characteristics. 

This study used four filler formulations (total 10 g) in the shrimp shell extract, namely: F1 (10 g wheat flour), F2 (5 g wheat flour + 5 

g cornstarch), F3 (5 g wheat flour + 5 g tapioca starch), and F4 (5 g wheat flour + 5 g rice flour). The tests conducted included a hedonic 

test (30 panellists), a descriptive test (spider web), a chemical analysis (proximate composition), and a microbiological test (Total Plate 

Count/TPC). The hedonic test results showed that formula F3 (a mixture of wheat flour and tapioca) was the best and most preferred 

by the panellists, with an average liking score of 4.11. Product F3 showed superior characteristics in colour, aroma, taste, texture, and 

solubility compared with the other formulations.  
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INTRODUCTION 

 

The increase in demand for shrimp is directly 

proportional to the increase in the volume of shrimp waste 

produced. Shrimp products generally undergo peeling and 

deveining, resulting in waste in the form of shrimp shells and 

skins. The increase in demand for shrimp is directly proportional 

to the increase in the volume of shrimp waste produced. 

According to the Ministry of Marine Affairs and Fisheries 

(2022), Indonesia's marine and fisheries sector continues to 

experience significant production growth, which simultaneously 

leads to an increased generation of processing by-products such 

as shrimp shells and heads. Disposing of this waste directly into 

the environment can cause unpleasant odors and potentially 

become a source of disease. Besides its flavor-enhancing 

capabilities, shrimp shell waste contains valuable bioactive 

compounds with biological and antioxidant potential, which are 

widely studied for their cellular protective mechanism against 

oxidative stress and neurodegenerative pathways (Obulesu and 

Lakshmi, 2014). 

According to Amini (2023), shrimp waste in Indonesia 

primarily originates from the shrimp freezing industry. Although 

shrimp come in various types and sizes, only the meat is used as 

food, while the skin, shells, and exoskeletons become waste that 

can pollute the environment if not properly managed (Dipuja et 

al., 2023). To date, shrimp shell waste has not been fully utilized 

and often causes environmental problems. The utilization and 

empowerment of processing communities through the 

processing of shrimp shell waste into value-added products can 

reduce environmental burdens while creating economic 

opportunities (Luzyawati & Hamidah, 2021). 

The utilization of food industry processing by-products 

as functional ingredients in food systems significantly enhances 

resource efficiency while influencing final product quality and 

functional characteristics (Naibaho & Korzeniowska, 2021). 

According to Rathore (2018), shrimp shells contain 

approximately 43.12% protein. Shrimp shells have a relatively 

high nutritional content and can therefore still be utilized. 

According to Saleh et al. (2017), the proximate composition of 

shrimp shells is as follows: moisture 80.15%, protein 14.67%, 

fat 0.93%, and ash 2.64%. These nutritional components can be 

utilized by processing them into a powdered seasoning. Shrimp 

shells can be processed into a broth that imparts a savory flavor 

to dishes. This study aims to determine the optimal filler 

formulation for producing shrimp shell powder broth based on 

consumer preference and product quality characteristics. The 

utilization of nutrient-rich local ingredients and processing 

waste provides accessible options for promoting nutritional 

intake and healthy food choices (Diana et al., 2024). 

 Broth is a type of flavoring added to food products to 

enhance aroma and improve taste. Natural flavor derived from 

shrimp shells is processed by boiling them in water to produce a 

liquid broth. The utilization of shrimp cooking water and shell 

extracts as flavor enhancers in powder form serves as an 

effective approach to processing shrimp waste into functional 

seasonings (Meiyani et al., 2014). Liquid broth is impractical to 

store, so a method is needed to convert it from liquid to powder 

form to extend its shelf life (Suparmi et al., 2020). Fillers can be 

obtained from various types of flour, which act as thickeners or 

stabilizers for the mixture. The starch content in flour plays a 

crucial role in water binding (Muchtar et al., 2022). The 

concentration and combination of various flour types as fillers 
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significantly govern the chemical, physical, and sensory quality 

of products processed from seafood extract solutions 

(Mumtazah et al., 2021). According to Arsyad et al. (2021), the 

most commonly used filler in the production of powdered broth 

is wheat flour. The starch content in wheat flour can bind water 

and increase the broth's solids content. However, when used as 

a filler, wheat flour results in a coarse texture and tends to clump. 

Therefore, other fillers are added to improve the quality of the 

powdered broth. The processing of shrimp waste (shells and 

skins) into natural powdered seasonings offers a healthy, MSG-

free broth alternative that optimizes fishery by-product 

utilization (Putri Hermanto et al., 2019). 

 This powdered broth uses fillers such as wheat flour, 

cornstarch, tapioca, and rice flour, which act as binders or 

thickening agents that stabilize, thicken, or increase the viscosity 

of food; when mixed with water, they form a specific 

consistency. Several previous studies have used fillers, 

including wheat flour and tapioca, in producing vannamei 

shrimp shell flavor powder (Atika & Handayani., 2019). 

Suparmi et al. (2020) studied the quality of shrimp shell powder 

broth with various concentrations of wheat flour. Based on this, 

this study aims to determine which treatment yields the best 

results using these four flour variants as flavor powders. 

 

RESEARCH METHODS 

 

Time and Location of the Study 

 This study was conducted from January 10 to June 10, 

2025, at the Fisheries Product Processing Engineering 

Laboratory, Jakarta Fisheries Business Polytechnic. 

 

Equipment and Materials 

 The equipment used to produce powdered broth from 

vannamei shrimp shells with different fillers includes a 

thermometer, plastic cups, labels, a frying pan, a spatula, and a 

stove. The ingredients used to produce powdered broth from 

vannamei shrimp shells with different fillers are vannamei 

shrimp shells (the main ingredient), mineral water, pepper, salt, 

sugar, garlic, wheat flour, tapioca flour, rice flour, and 

cornstarch.  

 

Research Design 

 The composition of the additional ingredients garlic, 

pepper, and salt is based on Maulina et al., (2024) study and has 

been modified. The utilization of vannamei shrimp shell broth 

as a natural flavoring agent was adapted from previous studies 

on fishery product processing (Akbar, 2017). The broth was then 

poured into a stainless steel baking pan, and fillers were added 

according to the treatment. Table 1 shows the composition of the 

powdered broth. 

 This study began by converting shrimp shells into 

powdered broth using various fillers: wheat flour, wheat flour 

mixed with tapioca flour, wheat flour mixed with cornstarch, 

and wheat flour mixed with rice flour. The evaluation of sensory 

characteristics and organoleptic acceptance of fishery products 

subjected to different processing conditions was conducted 

following sensory testing standards (Maulani et al., 2022). The 

processing of shrimp shell waste into functional seasonings 

represents a key innovation in expanding the utilization and 

value-addition of fishery processing by-products (Dianiswara et 

al., 2023). Afterward, a hedonic test was conducted with a panel 

of tasters, followed by a descriptive analysis to determine the 

product’s quality characteristics. Finally, a de Garmo test was 

performed to select the optimal formulation. 

 

 

Table 1. Composition for Making Powdered Broth 

Treatment 
Shrimp 

waste (g) 

Water 

(mL) 

Additional Seasonings (g) 
Filler (10 g) Garlic Pepper Salt Sugar 

F1 50 100 10 0.20 10 5 10 g wheat flour  

F2 50 100 10 0.20 10 5 5 g wheat flour + 5 g cornstarch. 

F3 50 100 10 0.20 10 5 5 g wheat flour + 5 g tapioca flour                     

F4 50 100 10 0.20 10 5 5 g wheat flour + 5 g rice flour 

 

   

Research Procedure 

 The shrimp shells were first washed under running water 

until clean, then weighed on a digital scale according to the 

formulation (50 g each). Standard handling and sanitation 

principles for raw Litopenaeus vannamei materials were applied 

during preparation to ensure cleanliness and prevent quality 

degradation, in accordance with Good Manufacturing Practices 

(GMP) and Sanitation Standard Operating Procedures (SSOP) 

for shrimp processing (Hafina et al., 2021). Ensuring quality, 

safety, and raw material origin in fishery processing requires 

systematic handling, which are essential for maintaining food 

safety and product consistency in fisheries processing industries 

(Putra & Mangunsong, 2019). Afterward, the shrimp shells were 

boiled at 70°C for 2 minutes. The preparation and initial 

handling procedures of shrimp raw materials play a critical role 

in preserving their physical and sensory characteristics prior to 

further processing (Elisa et al., 2022).  

 Next, the boiled material was blended with 10 g of garlic. 

It was then blended while adding 10 g of garlic. After boiling, 

the mixture was strained using a coconut milk strainer to 

separate the filtrate (broth) from the substrate (pulp). Afterward, 

wheat flour was added to the strained broth according to the 

formula, along with seasonings (salt, sugar, and pepper), and the 

mixture was stirred until homogeneous. Wheat flour, cornstarch, 

tapioca, and rice flour serve as binding agents for the shrimp 

shell broth product. After adding the thickening agents, the 

liquid broth was homogenized until it formed a thick batter and 

poured into a stainless steel baking pan; it was then dried in an 

oven at 70°C for 6 hours. The application of tray drying 

mechanisms to evaporate moisture content from thick 

paste/solution mixtures into dried powdered form was 

performed in accordance with thermal drying principles for food 

materials (Hariyadi, 2019). Methods for evaluating physical and 

processing characteristics of dried fishery products were adapted 

from established procedures in fishery product processing 

(Akbardiansyah et al., 2018). 
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 Meanwhile, the composition of the additional 

ingredients, garlic, pepper, and salt, was based on a modified 

study by Maulina et al., (2024). The broth was then poured into 

a stainless steel baking pan, and the thickening agents were 

added according to the treatment. Consumer acceptance of the 

powdered broth products made with various thickening agents 

was determined using a hedonic test. Sensory testing procedures, 

panelist instructions, and scale evaluations were conducted 

following standard guidelines for sensory evaluation in food 

testing (Kemp et al., 2009). The hedonic test was conducted in 

triplicate for four treatments with 30 panelists, namely students 

from the Jakarta Polytechnic of Fisheries Business. The hedonic 

test used parameters such as color, aroma, taste, texture, and 

solubility on a 1–5 rating scale with the following values: (1 = 

strongly dislike, 2 = dislike, 3 = neutral, 4 = like, and 5 = strongly 

like). The 1–5 rating scale was based on Putri (2023). 

 Quantitative descriptive sensory analysis (Quantitative 

Descriptive Analysis) followed SNI 2718 1:2013 regarding 

shrimp paste; testing was conducted in three replicates with the 

same panelists. The resulting data will then be analyzed using 

the spider web method. In this method, 6 trained panelists 

conducted sensory testing of the powdered broth across 3 

replicates; each panelist received samples of 4 different 

formulations and a descriptive evaluation sheet covering color, 

aroma, taste, and texture. Each parameter uses an unstructured 

linear scale; panelists will draw a line and stop at the length 

corresponding to their assessment, based on the provided 

instructions. The data from the 6 panelists across the 3 replicates 

will then be averaged and analyzed using the spider web method. 

This method aims to determine the physical characteristics of the 

powdered broth based on the evaluations of the 6 trained 

panelists. 

 The de Garmo test is a method for determining the 

optimal formula through a hedonic test of four formulas (1, 2, 3, 

and 4) of vannamei shrimp shell powdered broth based on the 

attributes/parameters of taste, odor, texture, color, and solubility, 

which are considered important by the panelists. The first step 

in using the de Garmo test method is to assign parameter weights 

to the trained panelists; each criterion is weighted according to 

its level of importance, with weights assigned on a 1–5 scale: 1 

(not at all important), 2 (unimportant), 3 (neutral), 4 (important), 

and 5 (extremely important). The weighting data from the 

panelists are then summed, and the total is divided by the 

number of scores. Next, determine the highest and lowest 

average values for each formula, then calculate the effectiveness 

score to identify the highest-scoring formula among the four; the 

formula with the highest score is deemed the best. 

 

RESULTS AND DISCUSSION 

 

Consumer Acceptance Levels of Powdered Broth Based on 

Hedonic Testing 

The parameters used for the powder samples were color, 

aroma, and texture. Meanwhile, the parameters used for the 

solution samples were color, aroma, taste, and solubility. The 

hedonic scale used was (1) strongly dislike, (2) dislike, (3) 

somewhat like/neutral, (4) like, (5) strongly like. Table 2 shows 

the results of the hedonic test. 

Based on the average values in Table 2 above, 

treatment F3 had the highest score for the color parameter (4.26). 

For the aroma parameter, treatment F3 had the highest score 

(4.03). For the taste parameter, treatment F3 had the highest 

score (3.94). For the texture parameter, treatment F3 had the 

highest score (4.30). For the solubility parameter, treatment F3 

had the highest score (4.02).  Formulations and specific 

processing treatments significantly govern the sensory 

attributes, overall quality, and chemical properties of processed 

fishery products, which aligns with findings reported by Hutomo 

et al. (2015) on quality parameters in processed fish products. 

 

Table 2. Results of the Hedonic Test for Powdered Broth 

Parameter 

  

 Treatment 

F1 F2 F3 F4 

Color 3.72 3.92 4.26 3.81 

Aroma 3.71 3.86 4.03 3.71 

Taste 3.64 3.61 3.94 3.83 

Texture 3.97 3.96 4.30 3.81 

Solubility 3.71 3.74 4.02 3.74 

Average 3.75 3.82 4.11 3.78 

Based on the average results in Table 2, the highest 

overall score from the hedonic test was found in 

treatment/formula F3, with a score of 4.11 specifically, 

powdered broth with wheat flour and tapioca as fillers. The 

successful transformation of shrimp shells and skins into an 

acceptable natural flavoring powder provides a health-conscious, 

MSG-free alternative for food seasoning, which aligns with the 

findings of Hermanto & Nengseh (2020) on the utilization of 

shrimp waste for broth powder substitution. The addition and 

substitution of different flour variants significantly affect 

consumer acceptance and organoleptic properties, which aligns 

with findings by Camelia & Tamaroh (2021) regarding the 

influence of flour substitution on product acceptance and 

chemical-sensory characteristics. The sensory evaluation of 

powdered seasoning products from fishery sources is critical to 

determine consumer acceptance and physical attributes, which 

is consistent with the quality assessment of fish-based powdered 

seasonings evaluated by Botutihe & Rasyid (2018). Meanwhile, 

the lowest score was found in treatment/formula F1, with a score 

of 18.75 powdered broth with wheat flour as the filler. Thus, the 

results can be explained based on each parameter: color, aroma, 

taste, texture, and solubility. 

Color is the fastest-responding parameter and most 

easily conveys a positive impression. Consumers may not 

necessarily prefer foods that are tasty, nutritious, and have a 

good texture if they have an unappealing color or deviate from 

their expected color (Linangsari et al., 2022). The resulting color 

is influenced by the ingredients used (Subamia et al., 2020). The 

Maillard reaction during baking increases brown color intensity. 

The Maillard reaction occurs due to the presence of reducing 

sugars and amino groups in food (Kaahoa et al., 2017). 

According to Pramudya et al. (2022), the Maillard reaction is a 

food browning reaction caused by heating and the reaction 

between free amino acids or free amino groups from amino acids 

which are part of protein chains and reducing sugars (primarily 

D-glucose). Heating temperature affects the rate of the Maillard 

reaction; as the drying temperature increases, the resulting color 

becomes less preferred by panelists. The browning reaction 



Saintek Perikanan: Indonesian Journal of Fisheries Science and Technology Vol. 22 No. 3: 281-289, October 2026 

Consumer Acceptance of Sensory Characteristics in Powdered Broth Extracts from Vannamei Shrimp (Litopenaeus vannamei) Heads 

with Different Fillers 

284 

 

Copyright 
©

 2026 by Saintek Perikanan: Indonesian Journal of Fisheries Science and Technology, ISSN: 1858-4748 

(Maillard reaction) that occurs during drying can reduce 

brightness and degrade color. 

Based on the results shown in Figure 3, it can be 

concluded that the F3-treated powdered broth with wheat flour 

and tapioca as fillers received the highest hedonic score 

compared to the other treatments; this is likely because tapioca 

flour imparts attractive characteristics to the broth, such as a 

bright color when combined with wheat flour. Meanwhile, the 

F1 treatment powdered broth with wheat flour as the filler 

received the lowest hedonic score; this is likely because the 

broth has a brownish-yellow color that is somewhat dark. Color 

is also a crucial element in assessing the quality or acceptability 

of a food product; an appealing color can enhance consumer 

acceptance (Aprillia et al., 2025). The correlation between 

physical attributes and sensory acceptance highlights that 

ingredient formulations directly shape the overall sensory 

profile and consumer preference of processed food products, 

which is consistent with findings by Leighton (2008). 

Powdered broth made from shrimp shells has a savory 

shrimp aroma and the distinctive aromas of each filler ingredient. 

Treatment F3, which had the highest score powdered broth with 

wheat flour and tapioca as fillers possesses a distinctive aroma 

and a very strong, characteristic shrimp scent. The sense of smell 

detects distinctive aromas based on the constituent ingredients 

and additives in food (Arsyad et al., 2021). The food industry 

considers odor testing important because it can quickly provide 

results on consumer preference for a product (Kusumaningrum 

& Setiawan, 2018). Aroma can indicate product spoilage 

(Pradipta, 2011). The aroma or odor perceived by the nose is a 

mixture of four distinct scents: fragrant, sour, rancid, and burnt 

(Widyadnyani, 2022). 

Fillers such as wheat flour and tapioca flour do not 

significantly mask the savory flavor of the shrimp broth, 

whereas a mixture of wheat flour, cornstarch, and rice flour 

masks it slightly. Taste is a crucial factor in food because 

acceptance or rejection of a food item is determined by its taste. 

The high acceptance of shrimp shell broth flavor is contributed 

by the rich protein and amino acid content inherently present in 

shrimp processing waste, which holds great potential for 

functional flavor and protein processing (Cahyani et al., 2024). 

Food flavor is a combination of taste and smell. Flavor 

assessment relies on the five senses specifically the tongue 

which evaluates food and beverages (Nafsiyah et al., 2022). This 

indicates that the fillers used influence the flavor of the 

powdered broth. Consistent with research by Kereh et al. (2022), 

ingredients added during processing can influence the flavor of 

powdered broth. 

Texture is a characteristic of a material that can be 

perceived by the sense of touch, taste, and sight (Midayanto & 

Yuwono, 2014). The physical attributes and solubility of flour-

based mixtures are strongly dictated by the functional and 

physicochemical characteristics of the constituent starches, as 

highlighted by Nafi et al. (2015). The processing conditions and 

material formulations significantly influence the final physical 

characteristics and composition of dried fishery products, which 

aligns with findings by Argo et al. (2018) on processed fish 

flakes and dried products. Based on the hedonic test, the most 

preferred parameter was found in treatment F3, specifically the 

powdered broth with wheat flour and tapioca as fillers, because 

it had a fine, granular texture and did not clump easily compared 

to the other formulations, whereas in treatment F4 the powdered 

broth with wheat flour and rice as fillers the texture was coarser 

and clumpy. These results are in agreement with Astuti et al. 

(2019), who highlighted that the addition and formulation of 

different starches and flour sources significantly affect both the 

physical and sensory characteristics of dry food products. 

Texture is also influenced by moisture content, which makes it 

softer, as well as the ingredients used, mold thickness, and high 

oven temperature (Nanda et al., 2020). Monitoring and 

measuring the moisture content of food ingredients during 

processing is critical to ensuring product stability and preventing 

caking or clumping in powdered products (Prasetyo et al., 2019). 

Solubility, as tested in the hedonic evaluation, refers to 

visual solubility that is, the ability of powdered broth to dissolve 

in water to form a homogeneous solution without any coarse 

particles, clumps, or sediment visible to the naked eye. The 

choice of drying conditions and processing methods 

significantly influences the structural characteristics, 

reconstitution properties, and final quality attributes of dried 

instant food products, which is consistent with the findings 

reported by Husain et al. (2006). The drying process and 

temperature play a crucial role in maintaining product stability 

and reconstitutability in instant processed foods, which aligns 

with findings by Ayu et al. (2016) regarding the thermal drying 

of instant sauce products. This property allows it to readily bind 

water after mixing with dextrin and boiling water.  

 

Determining the Characteristics of Powdered Broth Based 

on Qualitative Descriptive Analysis (Spider Web) 

Descriptive sensory analysis is a sensory analysis 

method in which the sensory attributes of a product or food 

ingredient are identified, described, and quantified using 

specially trained panelists (Setyaningsih, 2010). The 

organoleptic characteristics of shrimp waste-based flavoring 

powders confirm their high potential as viable natural flavoring 

alternatives to synthetic seasonings (Maryam, 2023). The raw 

material's nutritional profile, which contains essential minerals 

and high protein levels as characterized in shrimp species from 

various coastal regions (Nurjanah & Kustiyariyah, 2005). A key 

feature of this method is that panelists rate a sample's sensory 

attributes using an unstructured 15-cm line scale, where a score 

of 0 represents the lowest rating (Kusumaningrum et al., 2014). 

The data obtained are then averaged and plotted as a spider web 

chart in Microsoft Excel (Purba et al., 2013). The tests 

conducted included a hedonic test, a descriptive test (spider 

web). The evaluation of seafood-based flavoring preparations 

during processing and storage was conducted following standard 

quality assessment protocols for fishery products (Rahmi et al., 

2018). 

The results are defined in the form of data per formula, 

namely F1: powdered broth with wheat flour as the filler; F2: 

wheat flour and cornstarch as fillers; F3: wheat flour and tapioca 

starch as fillers; F4: wheat flour and rice flour as fillers; and also 

in a combined form. The results in the graph will resemble a 

spider web; lines that extend toward the corners indicate higher 

scores or superior performance at those points. We provided 

samples and descriptive test sheets to 6 panelists; Figure 1 shows 

the four powdered broth formulas. 

A spider diagram that illustrates all the 

characteristic/sensory attributes of each powdered broth product 

according to treatments/formulations F1, F2, F3, and F4, as 

evaluated by trained panelists. The further outward the points 

extend on the spider diagram, the higher the quality 

characteristics of the powdered broth. The spider web diagram 
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illustrates the sensory characteristic profiles of each powdered 

broth product under treatments F1, F2, F3, and F4, based on 

evaluations by trained panelists. A wider spider web indicates 

higher values for the product’s sensory characteristics. Sensory 

characteristic evaluations were conducted using a 1–5 scale, 

with higher values indicating stronger intensity of the 

characteristics. Table 5 presents the descriptive test results from 

six trained panelists. Using a scale ranging from 0 to 5 cm, the 

panelists drew lines based on their assessments. The results of 

the spiderweb chart are shown in Figure 2. 

 

 
Figure 1. Powdered broth 

 

 

Table 3. Descriptive Test Results 

Code Color Aroma Taste Texture 

F1 1.4 1.5 1.6 1.3 

F2 2 1.8 2.2 1.5 

F3 2.1 2.8 2.2 2.4 

F4 2.1 1.4 1.5 1.4 

 
Figure 2. Overall Spiderweb Test 

 

Based on the graph in Figure 2, the farther a line 

extends from the center point on the spider web graph, the higher 

the intensity of that attribute according to the panelists’ ratings. 

Formula F3 ranked highest because it had the best aroma, flavor, 

and texture, even though its color was slightly less intense than 

F4’s. Furthermore, the addition of tapioca flour in Litopenaeus 

vannamei shrimp shell processing significantly enhances 

sensory acceptance, particularly in improving product texture 

and overall organoleptic profiles, which is in line with the 

findings of Johan et al. (2020). Meanwhile, F4 stood out for its 

very bright color but lacked flavor and aroma; F1 had a golden-

brown color, with less dominant texture and flavor; and F2 

excelled in its strong, shrimp-like flavor but had the coarsest 

texture and weakest aroma.  

Based on a study (Arsyad et al., 2021), wheat flour is 

not suitable for use as a sole filler because it produces a coarse, 

powdery texture that clumps easily, resulting in poor color 

appearance. Formula F1 exhibited a golden-brown color; 

compared to the other formulas, it was slightly darker, yet its 

characteristics were still acceptable to the panelists. In terms of 

aroma, F1 was assessed as having a very faint or nearly 

undetectable shrimp-like aroma; similarly, its flavor was 

described as bland and lacking savory notes, and its texture 

remained coarse and clumpy. Consequently, F1 has not yet 

delivered optimal sensory scores compared to the other 

formulas. Broth is a type of flavoring added to food products to 

enhance aroma and improve taste. Developing instant broth 

products using nutrient-rich materials provides a viable 

alternative seasoning option to enhance daily food quality and 

nutrition (Malichati & Adi, 2018). 

For formula F2, or powdered broth with wheat flour 

and cornstarch as fillers, the results of the descriptive test 

conducted in triplicate with 6 trained panelists are shown in 

Figure 3. 

 
Figure 3. F2 Spiderweb Test 

 

Based on Figure 3 above, Formula F2 has a creamy, 

appealing color that suggests a fresher, cleaner product. In terms 

of aroma, a faint shrimp scent is detectable, and the flavor has a 

fairly strong, distinctive shrimp aroma; however, the texture 

does not balance this, as it is slightly clumpy and feels somewhat 

coarse. For formula F3, or powdered broth with wheat flour and 

tapioca starch as fillers, the results of the descriptive test 

conducted in triplicate with 6 trained panelists are shown in 

Figure 4. 

Based on Figure 4 above, it can be concluded that 

Formula F3 powdered broth with wheat flour and tapioca starch 

as fillers is the most outstanding formula overall because it 

delivers the best scores in terms of aroma, taste, and texture. he 

extraction and utilization of shrimp carapace components play a 
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key role in dictating the physical, chemical, and organoleptic 

properties of the resulting powdered broth, which aligns with 

findings by Karomah et al. (2021) regarding the influence of 

shrimp carapace extract concentrations on broth powder quality. 

The aroma is stronger, distinctly shrimp-like, and appealing; the 

flavor is dominant and delivers a delicious, savory shrimp taste; 

and the broth has a smooth texture without lumps, making F3 

the most preferred formula among the panelists. Although the 

product’s color is slightly less intense than F2 and F4, the 

balance among the other sensory parameters gives F3 an 

advantage in overall consumer acceptance. A good powdered 

broth has uniform granules, is not strikingly colored, and has a 

distinctive aroma (Ramadhani, 2015). 

 

 
Figure 4. F3 Spiderweb Test 

 

For formula F4, or powdered broth with wheat flour 

and rice flour as fillers, the results of the descriptive test 

conducted in triplicate with 6 trained panelists are shown in 

Figure 5. Based on Figure 5, the F4 formula (wheat flour: rice 

flour) produced the brightest and most appealing color but had 

low taste and aroma scores and a moderate texture. Thus, F4 

excels visually but is not yet optimal in sensory qualities, so taste 

and aroma need improvement. Color variations are believed to 

be influenced by increased filler concentration, which makes the 

color paler, as well as by the Maillard reaction during drying 

between reducing sugars and amine groups (Kereh et al., 2022). 

 

 
Figure 5. F4 Spiderweb Test 

 

Determination of the Best Product Based on the De Garmo 

Test 

The first step was to determine the weighting of the 

parameters: color, aroma, taste, texture, and solubility. Six 

trained panelists, including professors and broth users (meatball 

vendors), determined the weights. Table 6 shows the results of 

the weighting test. 

 

Table 6. Weighting 

 Parameter 

Weight Color Aroma Taste Textur

e 

Solubility 

 0.16 0.30 0.28 0.09 0.18 

 

The panelists rated each parameter on a scale of 1–5 

based on its level of importance, and the ratings were then 

weighted using the average score. The highest score was 5 and 

the lowest was 1. The interview results showed that aroma was 

the most important parameter, especially for meatball soup. The 

data from the six panelists were then totaled, averaged per 

parameter, and used to calculate an effectiveness score to 

determine the best formula. The highest and lowest scores are 

presented in Table 7.  

 

Table 7. Highest and Lowest Values 

Parameter 
Highest N 

Average 
Lowest Value 

Average 

U1 U2 U3  U1 U2 U3  

Color 4.15 4.17 4.47 4.26 3.75 3.80 3.58 3.71 

Aroma 4.08 3.87 4.13 4.03 3.78 3.57 3.60 3.65 

Taste 4.03 3.83 3.97 3.94 3.60 3.67 3.30 3.52 

Texture 4.1 4.37 4.43 4.30 3.83 3.73 3.70 3.75 

Solubility 4 4 4.07 4.02 3.67 3.77 3.47 3.64 

 

The highest and lowest scores were derived from the 

average results based on three repetitions for each formula (F1, 

F2, F3, and F4). The highest and lowest scores obtained were 

then averaged by parameter. The next step was to determine the 

final results to identify the highest score based on the 

effectiveness score. Table 8 shows the effectiveness scores. 

Based on Table 8, the effectiveness value is obtained 

by subtracting the lowest value from all treatments from the 

treatment value for each parameter, then dividing by the 

difference. The difference is calculated by subtracting the lowest 

value from the highest value. After obtaining the effectiveness 

values for each formula, the results are calculated by multiplying  

the effectiveness value by its weight; then, the values for each 

formula are summed, and the formula with the highest total 

value is selected as the optimal formula. In the table above, the 

highest value was obtained for treatment F3, with a value of 1.00. 

Thus, among the powdered broth treatments F1, F2, F3, and F4, 

the best formula is treatment F3: powdered broth with wheat 

flour and tapioca as fillers. 
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Table 8. Effectiveness Values 

Parameter NT NR S Effectiveness Value Result Value 

F1 F2 F3 F4 F1 F2 F3 F4 

Color 4.26 3.71 0.55 0.02 0.39 1.01 0.18 0.00 0.06 0.16 0.03 

Aroma 4.03 3.65 0.38 0.14 0.57 0.99 0.15 0.04 0.17 0.30 0.04 

Taste 3.94 3.52 0.42 0.29 0.13 1.01 0.75 0.08 0.04 0.28 0.21 

Texture 4.30 3.75 0.55 0.39 0.37 1.00 0.11 0.04 0.03 0.09 0.01 

Solubility 4.02 3.64 0.38 0.19 0.28 1.01 0.28 0.03 0.05 0.18 0.05 

Average 0.20 0.35 1.00 0.34 

Legend: NT = Highest Value; NR = Lowest Value; S = Difference 

 

CONCLUSION 

 

Based on the results of the hedonic test and the 

Kruskal-Wallis test with a post-hoc Mann-Whitney test of the 

four formulas evaluated by the parameters of color, aroma, taste, 

texture, solubility, and the de Garmo test, the powdered broth 

most preferred by consumers is the wheat flour: tapioca flour 

(F3) formulation. 
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