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Shrimp crackers are a traditional food that is quite popular among the public. The
ingredients used in making shrimp crackers include tapioca flour, shrimp, eggs, sugar,
salt, and garlic. The composition and proportion of the raw materials used in shrimp
crackers can affect the sensory profile characteristics of the resulting shrimp crackers.
This study aims to determine the sensory profile of shrimp crackers and consumer
preferences for shrimp crackers from five producers with varying proportions of shrimp
and tapioca flour. The sensory profile of shrimp crackers was determined using the Rate-
All-That-Apply (RATA) method, which produced 12 sensory attributes, namely seafood
aroma, fatty aroma, white color, golden brown color, crunchy texture, dense texture,
shrimp flavor, savoury flavour, salty flavor, sweet flavor, gritty mouthfeel, and throat
irritation. The best sample, based on consumer preference, was sample 964DM, with
dominant sensory attributes including seafood aroma, shrimp flavour, savoury flavour,
sweet flavour, salty flavour, and dense texture. In sample 964DM, the percentage of
shrimp used was the highest among the other samples, at 25%. The panelists' preference
results show that sample 964DM is preferred by 80-100% of the panelists.

Contribution to Sustainable Development Goals (SDGs):
SDG 2 : Zero Hunger

SDG 9 : Industry, Innovation, and Infrastructure

SDG 12 : Responsible Consumption and Production

1. INTRODUCTION

1.1.  Research Background

2024. Therefore, there are many shrimp cracker producers in East
Java.

The sensory quality of crackers plays an important role in
attracting consumers, leading to differences in cracker
formulations [4]. These differences in formulation lead to

Crackers are a traditional food that has long been part of people's
diet [1]. According to SNI 01-4306-1996, crackers are dry food
products made from raw materials with high starch content, such
as tapioca or sago flour, with or without permitted food additives
[2]. Shrimp crackers are crackers made with cassava and shrimp
as the main ingredients, along with other additives as seasonings
or flavour enhancers. The manufacturing process includes
mixing, shaping, steaming or boiling, cooling, cutting, and drying
[3]. According to the East Java Provincial Statistics Agency
(2024), shrimp production in East Java reached 118,953 tons in

variations in sensory quality, even though the main ingredients
and compositions used by each manufacturer are generally
similar [5]. Formulation differences result in different sensory
characteristics [6].

Sensory evaluation is a scientific method used to identify,
measure, analyze, and interpret responses to a product through the
human senses [4]. The sensory characteristics of food products
can be grouped into four categories: aroma, colour, texture, and
taste [7].

Rate-All-That-Apply (RATA) is a quantitative method for
objectively assessing consumer perceptions of product
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characteristics [8]. The Rate-All-That-Apply (RATA) method is
used because it provides more specific sensory results than the
Check-All-That-Apply (CATA) method [9]. The advantage of
this method is that it can determine the intensity of each sensory
attribute tested [10].

This study aims to identify the sensory attributes and
consumer preferences for shrimp crackers from five producers in
East Java using descriptive methods and the Rate-All-That-Apply
(RATA) method.

1.2.  Literature Review
1.2.1.  Shrimp Crackers

Shrimp crackers are a type of dry food made from ingredients
containing starch with added shrimp [3]. Another definition states
that chips are food products that undergo volume expansion,
forming porous, low-density products during the frying process
[1]. Cracker development is caused by the sudden expansion of
water vapour within the dough structure, resulting in a product
with expanded volume and a porous texture [3].

During frying, the water bound in the starch gel evaporates as
temperature increases, generating steam pressure that pushes the
starch gel, causing expansion and the formation of air pockets in
the fried crackers [1]. The ingredients or composition of shrimp
crackers include tapioca flour, shrimp, garlic, eggs, salt, sugar,
and seasonings [l11]. The stages of the shrimp cracker
manufacturing process include mixing the ingredients, forming
the dough, molding, steaming, slicing, drying, and frying [3].

The quality of crackers is influenced by several factors,
including the composition of ingredients and tapioca flour, the
mixing method, the initial water content of the crackers, and the
frying method. Differences in the composition of tapioca flour
and shrimp can affect the organoleptic properties and sensory
profile of the resulting crackers, including colour, aroma, taste,
and texture [12]. Differences in the method of mixing the cracker
dough between the conventional method and the use of machines
affect the homogeneity of the dough, texture, and quality of the
resulting crackers [13].

Water content reduction can be achieved using several
methods, such as sun drying and oven drying [14]. Shrimp
crackers are deep-fried because this method allows for rapid, even
expansion at high temperatures. This method produces a crispier
texture than other techniques [3]. A certain level of dryness is
required for raw crackers to achieve maximum steam pressure
during frying, allowing the starch to expand. Drying crackers also
aims to preserve and maintain quality [3].

Sensory attributes are a set of words used to describe the
sensory characteristics of a food product, including color, aroma,
taste, and texture [4]. The sensory characteristics of shrimp
crackers are generally similar, including seafood aroma, golden-
brown colour, white colour, shrimp flavour, savoury, sweet, and
salty tastes, and a crispy, dense texture [15].

1.2.2.  Sensory Evaluation

Sensory evaluation is a scientific method used to elicit, measure,
analyze, and interpret the perceived responses to a product
through the human senses [4]. Sensory testing plays an important
role in product development by minimising the risks associated
with decision-making. Panellists can identify sensory properties
that will help describe the product [4]. Sensory evaluation has
three methods: one is descriptive testing, which is used to
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determine product characteristics and their intensities.
Descriptive testing is often used to explore the attributes of a food
product related to its sensory characteristics [4].

In the food industry, descriptive sensory analysis is widely
used to assess consumer acceptance, support quality control, and
inform product development [8]. A new method for sensory
evaluation, namely rapid sensory analysis [16], is being
developed.

The Rate-All-That-Apply (RATA) method is a quantitative
approach used in sensory profile testing to assess consumer
perceptions of product characteristics. Through these
characteristics, differences between samples can be objectively
identified [9]. In the RATA method, panellists not only assess the
attributes of food products but also rate the intensity of selected
attributes [8]. Sensory testing using the RATA method is
designed to have two stages (checklist and rating). Data analysis
using the Rate-All-That-Apply method is carried out in stages,
such as the Kruskal-Wallis test, PCA, and Preference Mapping
[17].

RATA testing is generally accompanied by hedonic rating
tests to determine consumer preference for the product being
tested [9]. Hedonic rating tests are affective tests that aim to
assess consumers' subjective responses to a product's acceptance
or preference [10].

1.3.  Research Objective

This study aims to identify the sensory attributes and consumer
preferences for shrimp crackers from five producers in East Java
using descriptive methods and the Rate-All-That-Apply (RATA)
method.

2. MATERIALS AND METHODS

This research was conducted at the Food Processing Technology
Laboratory, Food Entrepreneurship Laboratory, and Sensory
Testing Laboratory of the Food Technology Study Program,
Faculty of Engineering, UPN “Veteran” East Java, from August
to October 2025. The sample products used in this study were
sourced from five manufacturers in East Java with different
formulations or compositions. Five samples were used, namely
193FN, 251KM, 487PM, 201BS, and 964DM.

The tools used included sample plates, questionnaires, labels,
writing instruments, and XLSTAT software for statistical
analysis. The sensory test involved 10 panellists in a Focus Group
Discussion (FGD) to determine the attributes of the shrimp
cracker samples, and 100 untrained panellists to assess consumer
preferences.

The attributes evaluated included aroma, taste, color, texture,
and mouthfeel. The Rate-All-That-Apply (RATA) method was
applied, in which panelists identified relevant attributes and
assessed their intensity on a five-point scale, followed by hedonic
testing or liking assessment of the samples on a six-point scale.
Samples were coded with a three-digit random number and two
letters, and bottled mineral water was provided to cleanse the
palate after tasting samples. Sensory data obtained from the
RATA method can be analyzed using the Kruskal-Wallis test,
Principal Component Analysis (PCA), and Preference Mapping.

Panellists' preference data for the presented samples were
analysed using the Kruskal-Wallis test. This test was conducted
to identify differences among samples based on the tested sensory
attributes. If the p-value was < 0.05, the Dunn test was performed
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to determine significant differences in each attribute between the
samples. Principal Component Analysis (PCA) was performed to
determine the characteristics of each sample. The results of this
analysis were presented as a biplot that described the sensory
profiles of the tested products and visualised the relationships
among sensory attributes. A Preference Mapping analysis was
conducted to map product quality characteristics based on
consumer preferences.

3. RESULT AND DISCUSSION

3.1.  Focus Group Discussion (FGD)

Sensory profiles of shrimp crackers from several producers in
East Java were conducted using the Rate-All-That-Apply

(RATA) method. The initial stage involved Focus Group
Discussions (FGD) with 10 panellists selected based on specific
qualifications, including understanding of the characteristics of
shrimp crackers, no allergies to shrimp, good physical and mental
health, and having consumed shrimp crackers in the past month.
The FGD aimed to identify the relevant sensory attributes of the
product, including colour, aroma, texture, taste, and mouthfeel.
Based on the FGD process, 12 attributes were identified by the
FGD panellists. The details of the sensory attributes determined
during the FGD are presented in Table 1.

Table 1. Sensory Attribute from FGD Result

Shrimp Flavor
Savory Flavor
Sweet Flavor

Salty Flavor

O 0 N N W

Crunchy Texture
10  Dense Texture

11 Gritty Mouthfeel
of the dough.
12 Throat Irritation Mouthfeel

No Attribute Description

1 Fatty Aroma Aroma associated with fats that are processed as a result of cooking with cooking oil

2 Seafood Aroma Aroma associated with processed shrimp products

3 White Color The sample appears white due to the tapioca flour used.

4 Golden Brown Color The colour of the sample is due to the presence of astaxanthin compounds, the Maillard

reaction, and the addition of food colouring.
The flavor contained in the product due to the addition of shrimp ingredients

The taste associated with the amino acid glutamate in shrimp

The taste that can be stimulated by the amino acid glycine in shrimp

Flavors associated with seafood products

The texture of the sample when consumed produces a loud or sharp sound.

The sample has a dense texture when broken due to the addition of shrimp raw materials.

A gritty or coarse sensation in the mouth due to coarse samples resulting from poor mixing

Rough sensation when swallowing the product due to coarse samples resulting from
incomplete gelatinization

3.2.  Sensory Attribute Profiling of Shrimp Crackers

Attributes obtained from the FGD results were then used in the
Rate-All-That-Apply (RATA) method on five samples of shrimp
crackers from several producers in East Java. The data obtained
from the RATA method were analysed in XLSTAT to determine
whether there were significant differences between samples. The
data analysis was carried out in several stages, including the
Kruskal-Wallis test, Principal Component Analysis (PCA), and
preference mapping. The analysis of this data aims to identify
differences between samples and to describe the overall
characteristics and preferences of each product.

The results of the data analysis will yield a p-value for each
attribute. These values were used to determine the significance of
differences among samples for the respective attributes. The
sensory testing results indicated that the type of shrimp crackers
significantly influenced sensory attributes (p-value < 0,05). The
p-values for each shrimp cracker attribute are shown in Table 2.
Based on the Kruskal-Wallis test, significant differences were
found among the 12 sample attributes of shrimp crackers with
different formulations. This is greatly influenced by the
difference in the percentage of tapioca flour and shrimp used. In
addition, panellists can perceive differences in the intensity of
sensory attributes across all samples.

https://doi.org/10.29165/ajarcde.v10i1.907

Table 2. p-values of Sensory Attributes in Shrimp Crackers

No Sensory Attribute p-value
1 Fatty Aroma <0.0001
2 Seafood Aroma <0.0001
3 White Color <0.0001
4 Golden Brown Color <0.0001
5 Shrimp Flavor <0.0001
6 Savory Flavor <0.0001
7 Sweet Flavor 0.00043
8 Salty Flavor 0.00023
9 Crunchy Texture 0.001

10 Dense Texture <0.0001
11 Gritty Mouthfeel <0.0001
12 Throat Irritation Mouthfeel <0.0001

3.2.1.  Panelists' Responses to Different Attributes

The Kruskal-Wallis test is performed to determine the p-value of
the attribute. If the attribute is significantly different, a Dunn's
post hoc test is performed at the 5% significance level. The letter
notation indicates a significant difference between the samples.
Attribute-intensity data are shown in Table 3.
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Table 3. Sensory Attribute Intensity of Shrimp Crackers

Sample
Sensory Atrribute

193FN 251KM 487PM 964DM 201BS
Fatty Aroma 2,16P 1,54¢ 2,872 1,73¢ 2,712
Seafood Aroma 2,320 2,77° 1,36 3,55¢ 1,18¢
White Color 3,76° 1,95¢ 1,104 2,38P 1,364
Golden Brown Color 1,05¢ 2.30b 3,032 1,88b 2,982
Shrimp Flavor 2,44¢ 3,07° 1,584 3,30° 1,564
Savory Flavor 3,38b¢ 3,792 3,20%4 4,14* 2,924
Sweet Flavor 0,972 1,482 0,85° 1,66% 1,06%
Salty Flavor 1,63° 2,352 2,04% 2,40° 1,87%
Crunchy Texture 2,86tbe 2,55b 3,272 2,47° 3,14%
Dense Texture 2,082 2,342 1,730 2,438 1,720
Gritty Mouthfeel 1,40° 1,15 2,13 1,050 2,082
Throat Irritation
Mouthfeel 0,67° 0,94° 1,812 0,85° 1,16%

Note: Mean values followed by different letters indicate significant differences (p<0.05). Scale criteria: 1 (low), 2 (somewhat low), 3 (moderate), 4 (somewhat high), 5 (high).

In terms of fatty aroma, sample 487PM had the highest average
value of 2.87. The fatty aroma in sample 487PM was not
significantly different from that of sample 201BS, but was
significantly different from the other three samples, namely 193FN,
964DM, and 251KM. Differences in fatty aroma can be influenced
by the oil-absorption capacity of shrimp crackers during frying. The
oil absorption capacity of shrimp crackers is influenced by pore
formation. Shrimp crackers can expand and form pores that can
bind oil during frying due to the presence of amylopectin, which
can form a pore structure in fried crackers [18]. In samples 487PM
and 201BS, the tapioca flour content was 90% and 88.5%,
respectively.

The seafood aroma in the five samples differed significantly.
This was due to differences in the shrimp composition in each
sample. Sample 964DM had the highest intensity value of 3.55
because it had the highest percentage of shrimp compared to other
samples. Sample 964 had a shrimp percentage of 25%. The more
TMA compounds, the stronger the seafood aroma of the product, so
the percentage of shrimp greatly affects the seafood aroma attribute
[19].

The white color of the five samples differed significantly. The
white colour of the samples was influenced by two factors: the
percentages of tapioca flour and shrimp used, and the use of
colouring. This attribute arose from the lack of astaxanthin and
protein compounds, which were influenced by the percentage of
shrimp, thereby reducing browning [20]. 193FN had the highest
value of 3.76. This is because the percentage of shrimp used in
sample 193FN is the lowest among samples that do not use food
colouring, namely 946DM and 251KM, while samples 201BS and
487PM have food colouring added to enhance the colour of the
shrimp crackers.

The golden brown color intensity values in samples 487PM and
201BS were the highest, at 3.03 and 2.98, respectively. However,
the percentages of shrimp in these two samples were the lowest
among the samples, at 10% and 11.5%. This may be because food
coloring was added to samples 487PM and 201BS. Processing at
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too high a temperature or for too long can cause astaxanthin to
undergo oxidative degradation, resulting in a darker or duller color
[21].

The shrimp flavor attributes of the five samples differed
significantly. This was due to the composition of the shrimp raw
materials used in the shrimp chips. Shrimp contains the amino
acids glutamate and inosine monophosphate, which are sources
of nucleotides that enhance umami flavor [22]. Sample 964DM
had the highest shrimp flavour intensity (3.30) and was
significantly different from the other samples. This may be due
to the use of the highest ratio of shrimp as an ingredient in its
composition, namely 25%.

The salty flavor attribute of the shrimp chips samples tested
differed significantly. This was due to the amount of shrimp and
salt used by each manufacturer in their shrimp chips, as well as
the fact that shrimp contains sodium compounds that can trigger
a salty taste. Sample 946DM had the highest intensity value of
2.40. Sample 946DM had a higher percentage of shrimp than
the other samples, namely 25%. The natural mineral content,
such as sodium, increased during cooking, then interacted with
umami compounds, producing a savoury, distinctive shrimp
flavour [23].

The sweetness attribute of the five different cracker samples
was significantly different. This could be due to the use of sugar
as an additive and the presence of the amino acid glycine in
shrimp. The sweetness attribute in shrimp is mainly caused by
the amino acid glycine, which is naturally present in shrimp
meat, and the presence of glycogen, which is hydrolyzed into
simple sugars during cooking [24]. Sample 964DM had the
highest intensity value among the five samples. This was due to
the higher percentage of shrimp used compared to the other
samples, namely 25%.

Savoury flavour attributes of the five shrimp cracker
samples differed significantly. This was due to the use of
different types of shrimp in the composition of the shrimp
crackers. The savory flavor of shrimp is mainly caused by the
amino acid glutamate content, which contributes to the umami

https://doi.org/10.29165/ajarcde.v10i1.907
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or savory taste [25]. Sample 946DM had the highest average
value of 4.14 and was not significantly different from sample
251KM, but it was significantly different from the other three
samples.

The five shrimp cracker samples tested showed significant
differences in crispiness. This may be due to differences in the
percentage of tapioca flour used. Tapioca flour serves as the
main structural component of crackers due to its high starch
content, such as amylose and amylopectin [5]. The highest
crispiness intensity value was found in sample 487PM. Sample
487PM had a tapioca flour content of 90% and a shrimp content
of 10%.

The solid texture attribute of the five samples differed
significantly. This was influenced by the percentage of shrimp
used. The protein in shrimp can form a denser matrix during
frying, thereby making the crackers more solid [5]. The highest
intensity value for the solid texture attribute was 2.43 in sample
964DM. Sample 964DM had the highest percentage of shrimp
(25%) and the lowest percentage of tapioca flour (75%).

The gritty mouthfeel of the five shrimp cracker samples
differed significantly. The gritty texture of shrimp crackers is
due to tapioca starch granules that are not fully gelatinised or to
an uneven distribution of ingredients in the dough. This can
occur due to imperfect dough mixing processes resulting from
the methods used. Samples 201BS and 487PM had the highest
values at 2.13 and 2.08, respectively. Differences in dough
mixing methods between conventional and machine methods
affect dough homogeneity, texture, and the quality of the
resulting crackers [12].

The mouthfeel and throat-irritation attributes of shrimp
cracker samples differed significantly. This could be due to
incomplete gelatinisation, resulting in coarse cracker particles.
In addition, the composition of shrimp and tapioca flour could
be another factor contributing to the voids in the shrimp
crackers. Mouthfeel and throat irritation can be influenced by
the smoothness of the particles, which is affected by incomplete
mixing [26]. In sample 487PM, the dough preparation process
still used conventional methods. Differences in dough mixing
methods between conventional and machine methods affect
dough homogeneity, texture, and the quality of the resulting
crackers.

3.3. Principal Component Analisys (PCA)

. Principal Component Analysis (PCA) can be used to
describe the relationships among attributes and to group them
into characteristics of a sample. The relationship between
attributes can be observed through several aspects, such as the
positions of attributes and sample points in the quadrant, the
proximity of the vector angles between attributes and samples,
and the distances of attribute or sample points from the centre
axis of the graph [27]. The results of PCA analysis are
combined into loading and score plots to form a biplot [28]. The
PCA biplot graph can illustrate the relationship between each
attribute and the attributes as a whole [29].

PCA is used to identify and visualise differences in perception
and interactions among sensory attributes in greater depth,
using a biplot that displays the distribution and correlations of
attributes as points on a graph. PCA will produce loadings (or
weights) for the criteria that make up the principal components.
Principal Component Analysis (PCA) using XLSTAT software

https://doi.org/10.29165/ajarcde.v10i1.907

produces eigenvalue data, a scree plot, a score plot, a loading
plot, and a biplot [27].
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Figure 1. PCA Biplot Graph of Shrimp Crackers

PCA in this study has two main components that can be used
to interpret the data because they explain 88.91% of the total
diversity in the attributes (F1 61.84%; F2 27.07%). Based on
Figure 1, the 964DM and 251KM samples are in the same
quadrant, namely the first quadrant. Both samples exhibit
dominant sensory attributes, including seafood aroma, dense
texture, shrimp flavour, savoury flavour, sweet flavour, and
salty flavour.

In quadrant II, samples 487PM and 201BS met attribute
criteria such as crunchy texture, golden brown colour, and a
throat-irritating mouthfeel. In quadrant IV, sample 193FN has
a dominant attribute of white colour. Sample 193FN appears to
have a whiter colour than the other samples, even though it
underwent the same frying process. The formulation
differences in shrimp cracker samples are the main factor
behind the differences in the sensory profile attributes of shrimp
crackers, with certain samples showing dominant attributes.
Proportion of flour to the main raw material used in making
crackers can affect the crispness and density of the resulting
cracker texture [18]. The results of PCA and AHC can be used
to determine consumer preferences.

3.4.  Panelists’ Preference Mapping for Shrimp
Crackers

Preference mapping techniques are methods for determining the
sensory attributes preferred or desired by consumers. This
method can be used by the R&D (Research and Development)
division in a company's marketing department. Preference
mapping analysis requires two types of data: descriptive data on
a product's sensory attributes and panellists' preferences.

Consumer preference data previously analysed using AHC,
which produced several clusters, was used to conduct the
Preference Mapping analysis. These clusters represent a group
of panelists with the same level of preference for a particular
sample.
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Figure 2. Preference Mapping of Samples and Sensory
Attributes of Shrimp Crackers

Red indicates the number of panellists with above-average
preferences (80%-100%), decreasing to yellow (60%-80%), green
(40%-60 %), light blue (20%-40%), and dark blue (0%-20%).
Based on Figure 3, which shows the PCA overlay and contour plot
results, sample 964DM is shown in red, indicating that 80-100% of
panellists liked it. Meanwhile, samples 251KM and 193FN are in
yellow, indicating that 60-80% of panellists liked them. Figure 3
shows the results of the PCA overlay and contour plot for samples
201BS and 487PM, which are in dark blue, meaning that 0-20% of
panelists liked these samples.

The attributes are in red, such as shrimp flavor and savory taste.
This means these attributes have a panellist-preference rating of 80-
100%, indicating that panellists want them to be dominant in shrimp
crackers. In the yellow area, with a panelist preference level of 60-
80%, there are four attributes: seafood aroma, sweet taste, firm
texture, and white color. Next, in the green area, there is the salty
taste attribute. This shows that 40-20% of panelists like this texture.
Finally, in the dark blue area with a panelist preference level of 0—
20%, panelists dislike these attributes in shrimp crackers. In the
dark blue area, there are several attributes, such as mouthfeel throat
irritation, golden brown color, mouthfeel gritty, and fatty aroma.

4. CONCLUSION

The results of the sensory attribute profiling identified 12 attributes
in five shrimp cracker samples from five manufacturers. The
attributes that emerged included fatty aroma, seafood aroma, white
colour, golden brown colour, shrimp flavour, sweet taste, savoury
taste, salty taste, crunchy texture, dense texture, gritty mouthfeel,
and throat-irritating mouthfeel. Based on the results of sensory
profiling of the five shrimp cracker samples using the Rate-All-
That-Apply (RATA) method, differences in the intensity of sensory
attributes were found in the five samples due to differences in the
composition of the ingredients used. The Preference Mapping
results showed that the sensory attributes most preferred by the
panellists were in the red zone, with preference levels of 80%-
100%, namely sample 964DM and the attributes of shrimp flavour
and savoury flavour.
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