ISSN: 2502-5066 (Online)
ISSN: 0853-6384 (Print)
Available online at

https://jurnal.ugm.ac.id/jfs

JPUGM

JURNAL PERIKANAN UNIVERSITAS GADJAH MADA

International Journal in Aquatic and Fisheries Sciences

Application of Minced Mackerel Fish (Scomberomorus commerson)
Meat as A Protein Source in Cassava Crackers

Rifky Ardytiandi*, Junianto Junianto, Kiki Haetami & lis Rostini
Department of Fisheries, Faculty of Fisheries and Marine Science, Universitas Padjadjaran, Sumedang, West Java,

Indonesia

*Corresponding author, email: riftky21001@mail.unpad.ac.id

OPEN
- ACCESS

Article Info
Submitted : 30 October 2025
Revised :23 December 2025
Accepted : 28 December 2025
Published : 10 March 2026

Available Online  :12 March 2026

Keywords:

Level of preference;
mackarel;

minced meat;
protein;

proximate

Jurnal Perikanan Universitas
Gadjah Mada is licensed under
a Creative Commons Attribu-
tion-ShareAlike 4.0 Internation-
al License.

ABSTRACT

The protein content of cassava crackers can be increased by
incorporating minced mackerel (Scomberomorus commerson). This
study aimed to identify the optimal proportion of mackerel fish mince
to be incorporate into cassava cracker that yields the most preferred
product, and to elucidated the proximate composition of this desired
product. The employed methodology was experimental, involving the
manufacture of cassava crackers with varying proportions of mackerel
mince (0%, 7.5%, 10%, and 12.5%) and the use of 20 semi-trained
paneliststoassess their preferences for the crackers. This study examined
preference levels using a hedonic test and analysed the results with
nonparametric statistics (Friedman test), supplemented by multiple-
comparison and Bayesian decision-making tests. Additionally,
proximate analyses were conducted to determine the moisture, ash, fat,
protein, carbohydrate, and calcium contents. The findings indicated
that cassava crackers with 10% mackerel meat were the most favoured,
as determined by Bayes method analysis and preference ratings, with
mean scores of 8.3 for appearance, 8.3 for aroma, 8.6 for flavour, and
8 for texture. The proximate test findings indicated a moisture content
of 4.12%, ash content of 3.41%, fat content of 25.53%, protein content
of 4.51%, and carbohydrate content of 72.26%, with an expandability
of 59.22%. The study concluded that cassava crackers containing
10% mackerel meat demonstrated the greatest consumer preference
and satisfactory sensory quality, supported by favourable proximate
composition and expandability, suggesting that this formulation was

optimal for producing value-added cassava crackers.
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INTRODUCTION

Minced mackerel fish (Scomberomorus commerson) is a
highly valuable pelagic marine fish that is widely sought
after for its distinctive taste and high protein content.
The nutritional composition of mackerel includes water
(76.5%), protein (21.4%), fat (0.56%), carbohydrates
(0.61%), and ash (0.93%) (Rahayu & Destiana, 2022).
Protein has a significant role in the human body as a
source of energy, a building block, and a regulator of me-
tabolism, so the use of mackerel can be an effort to in-
crease the nutritional value of a food product (Anissa &
Dewi, 2021).

Fish meat is typically incorporated into food products
via grinding to achieve a smooth, homogeneous texture
(Ginting et al., 2022). One product that can be nutrition-
ally enhanced by the addition of minced mackerel meat
is cassava crackers. Cassava crackers are starch-based
snacks that have a crispy texture, but their protein con-
tent is low, at around 1-3% (Handajani et al., 2024). The
addition of minced mackerel meat to cassava crackers
will affect their protein content. In addition to minced
mackerel meat, the product will affect the level of prefer-
ence for cassava crackers.

Based on the above description, this research was con-
ducted to determine the optimal proportion of minced
mackerel meatin the production of cassava crackers that
maximizes consumer preference. In addition, this study is
expected to provide an innovative approach to optimizing
the utilization of fishery products while creating highly nu-
tritious, environmentally friendly, and economically valua-

ble food products.

MATERIALS AND METHODS

Locationandtime

The research was conducted from August to September
2025. Cassava cracker production, organoleptic testing,
and cracker expandability test were carried out at the
Fisheries Product Processing Laboratory, Faculty of Fish-
eries and Marine Sciences, Padjadjaran University. Prox-
imate testing was conducted at the Central Laboratory of

Padjadjaran University.

Materials and tools

The tools used in this study were digital scales, knives,
graters, stoves, steaming pots, meat grinders, plastic
basins, baking pans, frying pans, spatulas, oil strainers,
plastic spoons, gloves, and label paper. The ingredients
used in this study were mackerel, cassava, tapioca flour,
salt, garlic powder, coriander, pepper, water, and oil.

Research method

This research employed a laboratory experimental design
to produce cassava crackers with four treatments varying
the amount of minced mackerel meat added. A hedonic
test to assess the level of preference was conducted by
20 semi-trained panellists. Based on the amount of cas-
sava used, four treatments of minced mackerel meat ad-
dition, were: Treatment A (no addition of minced mackerel
meat); Treatment B (the addition of 7.5% minced macker-
el meat); Treatment C (the addition of 10% minced mack-
erel meat); Treatment D (the addition of 12.5% minced
mackerel meat).

Work procedure

This research was conducted in several stages: preparing
minced mackerel, producing cassava crackers with the
minced mackerel added according to the treatment, and
analysing the resulted crackers against predetermined
criteria.

Minced mackerel meat preparation

The procedure of minced mackerel meat preparation by
Aisyah et al. (2016) was modified as follows: The macker-
el was cleaned, the head and tail were removed, the meat
was separated from the skin and bones using a knife,
then the meat was washed thoroughly; The mackerel
meat was minced using a meat grinder until smooth; and
finally, the minced mackerel meat was ready for use.

Making cassava crackers with the addition of minced
mackerel meat

The formulation of cassava crackers with the addition of
minced mackerelfishis presentedin Table 1.

Table 1. Formulation of cassava crackers with the addition of minced mackerel meat.

Materials Treatments

A B C D
Cassava (g) 100 100 100 100
Tapioca flour (g) 200 200 200 200
Minced mackerel meat (g) - 22.5 30 37.5
Garlic powder (g) 4 4 4 4
Salt (g) 5 5 5 5
Coriander powder (g) 5 5 5 5
Ground pepper (g) 3 3 3 3

The procedure for making cassava crackers by Hidayat et
al. (2015) was modified by adding minced mackerel meat
as follows: All ingredients were weighed according to the
recipe; The cassava was cut at each end and then peeled
using a knife; The peeled cassava was washed with clean
water to thoroughly remove any dirt and slime; The clean
cassava was grated until smooth; The minced mackerel
meat was mixed into the finely grated cassava dough and
homogenized; Salt, garlic powder, coriander powder, and
pepper powder were mixed into the dough, then homoge-

nized; The homogenized dough was putinto a baking pan;
The baking pan filled with dough was put into a steamer
and steamed for 30 minutes; After steaming, the dough
was dried for 24 hours; The dried dough was cut into thin
slices using a knife 2 mm thick; The sliced dough was
then dried under the hot sun from 8:00 a.m. to 4:00 p.m.
for 2 days, and the crackers were then turned over every
hour; The dried cracker sheets were fried in hot oil. The
crackers were fried until completely cooked, indicating by
the absence of air bubbles. The crackers were removed




with a slotted spoon, drained in a colander, and then were
readytoserve.

Observed parameters

The parameters observed in this study were the levels of
preference for the appearance, aroma, texture, and taste
of cassava chips containing minced mackerel. Next, a
cracker expandability test was conducted to determine
the effect of adding minced mackerel meat on cracker ex-
pansion. The preference level was tested using a hedon-
ic test in accordance with SNI 2346-2011, with a 5-point
scale ranging from 1 to 9 (1 = strongly dislike, 3 = dislike,
5 =neutral, 7 = like, and 9 = strongly like). The preference
level was tested using a hedonic test followed by a Bayesi-
an test to determine the best decision. In addition, a prox-
imate analysis was conducted in accordance with SNI
01-2891-1992 on Food and Beverage Testing Methods,
including measurements of water, ash, fat, protein, and

carbohydrate content.
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RESULTS AND DISCUSSION

Level of appearance preference

One of the important organoleptic parameters to be eval-
uated by panelists is appearance. If panelists like the ap-
pearance of a product, they are usually interested in eval-
uating other organoleptic parameters, such as aroma,
texture, and taste. A uniform color makes a product look
more attractive, high-quality, and convincing to consum-
ers. According to Rochima et al. (2015), products with a
uniform, intact shape tend to attract more attention from
panelists and are preferred over products that are not uni-
form or intact. The assessment of product appearance
aimed to evaluate the quality and panelists’ acceptance
of the appearance of cassava crackers produced under
several treatments incorporating minced mackerel meat.
The average results of the appearance of cassava crack-
ers with the addition of minced mackerel meat across var-
ious treatments are shownin Figure 1.
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Addition of minced mackerel meat

Figure 1. Average results of cassava cracker appearance for each treatment.
Notes: 1 =strongly dislike; 3 =dislike; 5 = neutral; 7 =like; 9 = strongly like

Friedman’s nonparametric statistical analysis indicated
that the addition of minced mackerel meat affected the
perceived appearance of cassava crackers. These results
indicated that the appearance of cassava crackers with
10% minced mackerel differed significantly from cassava
crackers containing 0%, 7.5%, and 12.5% minced mack-
erel. The 10% treatment had the highest average (8.3),
whereas the 12.5% treatment had the lowest (7.1). The
appearance of cassava crackers with minced mackerel in
the 10% treatment was brownish-yellow. Meanwhile, the
appearance of cassava crackers with minced mackerel
from the 12.5% treatment exhibited a brown, darker col-
our. This showed that the greater the amounts of minced
mackerel added to cassava crackers, the less appealing
the crackers’ appearance became to the panellists. This
resulted in a lower preference score because the crack-
ers produced are darker brownish yellow in colour. The
results of the appearance of cassava crackers under sev-
eraltreatments are shownin Figure 2.

The dark colour of cassava crackers was caused by the
Maillard reaction during frying, as the minced mackerel
increased the protein content of the cassava crackers. Ac-
cording to Saputra et al. (2016), the more fish has been
added, the higher was the protein content of the crackers;

the higher was the protein content, the more likely the
crackers developed brown colour during frying, a process
known as the Maillard reaction. The Maillard reaction oc-
curs when the amino acid lysine reacts with glucose at
high temperatures, forming brown-coloured melanoidin
compounds (Munaetal.,2017).

Figure 2. Appearance of minced mackerel cassava crack-
ers with various treatments.




Level of aroma preference

Aroma is one aspect used to assess the taste of food
through the sense of smell, as it can quickly give an initial
impression of whether a product is liked or not (Pratiwi,
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2024). The mean results f the aroma of minced mackerel
cassava crackers across various treatments are shown in
Figure 3.
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Figure 3. Average results of cassava cracker aroma for each treatment.
Notes: 1 =strongly dislike; 3 =dislike; 5 = neutral; 7 =like; 9 = strongly like

Friedman’s nonparametric statistical analysis indicated
that adding minced mackerel affects the preference for
the aroma of cassava crackers. These results indicat-
ed that the aroma of cassava crackers with 10% minced
mackerel was significantly different from that of cassava
crackers containing 0%, 7.5%, or 12.5% minced mack-
erel. The 10% treatment had the highest average (8.3),
whereas the 12.5% treatment had the lowest (6.9). The
aroma of cassava crackers with minced mackerel in the
10% treatment was distinctive, with a mackerel compo-
nent, yet it retained a cassava aroma. Meanwhile, the
aroma of cassava crackers with minced mackerel in the
12.5% treatment was very strong. This indicated that
the greater the amount of minced mackerel added, the
stronger the fish’s aroma. According to Pharwati & Sas-
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mita (2023), the higher portion of fish meat addition to a
product, the sharper the fish aroma of that product.

Level of taste preference

Taste is an aspect of product evaluation used to measure
the degree of a product’s acceptance or liking (Igbal et al.,
2016). In addition, taste plays an important role in deter-
mining whether consumers accept a product; even if the
aroma, appearance, and texture are good, the product
will not be accepted if it does not taste good (Rochima et
al., 2015). Taste is assessed by the tongue. Taste can be
categorized into four types, namely salty, sweet, sour, and
bitter (Pratiwi, 2024). The mean results for the preference
for the taste of minced mackerel cassava crackers across
various treatments are shownin Figure 4.

Bab
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Figure 4. Average cassava cracker taste results for each treatment.
Notes: 1 =strongly dislike; 3 =dislike; 5 = neutral; 7 = like; 9 = strongly like

Friedman’s nonparametric statistical analysis indicat-
ed that the addition of minced mackerel affected the
level of preference for cassava crackers. These results
showed that the taste of cassava crackers with 10%
minced mackerel was significantly different from that of
cassava crackers containing 0%, 7.5%, or 12.5% minced
mackerel. The 10% treatment had the highest average

value of 8.6, while the lowest average value was found
inthe 12.5% treatment, which was 7. The taste of cassa-
va crackers with minced mackerel in the 10% treatment
was savoury and fish-like, yet still discernible as cassava.
Meanwhile, the taste of cassava crackers with minced
mackerel fish from the 12.5% treatment had a strong fish
flavour and no cassava flavour.




Level of texture preference

Texture is one of the parameters used to determine the
level of preference for a product (Pratiwi, 2024). The as-
sessment of texture aims to evaluate the extent to which
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panellists perceive the product’s crispness through touch
(Permana et al., 2012). The mean test results for the tex-
ture-preference level of minced mackerel cassava crack-
ersacross various treatments are shown in Figure 5.
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Figure 5. Average results of cassava cracker texture for each treatment.
Notes: 1 =strongly dislike; 3 =dislike; 5 = neutral; 7 =like; 9 = strongly like

Based on testing, the texture preference for cassava
crackers with the addition of minced mackerel, 10% addi-
tion showed the highest crispness. Based on Friedman’s
nonparametric statistical analysis, the addition of minced
mackerel had no effect on the acceptance of the cassa-
va crackers’ texture. The texture of cassava crackers with
various treatments of minced mackerel addition was
acceptable to the panellists. The differences in texture
among treatments were not significant because the level
of minced mackerel addition remained within a reasona-
ble range, so the texture of cassava crackers from mack-
erel mince was not too noticeable to the panellists. The
average texture of cassava crackers with mackerel mince
was crispy.

Decision-making using the Bayesian method

Based on the results of calculating the weight criteria for
appearance, aroma, taste, and texture of cassava crack-
ers with the addition of minced mackerel fish, it was found
that the assessment of appearance was the main factor
influencing the panellist’s final decision in choosing cas-
sava crackers, with a weight criterion value of 0.47. The
weight criteria for cassava crackers are presented in Ta-

ble 2.

Table 2. Criteria weight of cassava crackers.

Table 2 shows that 47% of panellists considered the ap-
pearance criteria for cassava crackers. Meanwhile, the
remaining 53% of panellists were divided into three ad-
ditional criteria: aroma, texture, and taste. According to
Prakoso et al. (2015), appearance is the first aspect con-
sumers attend to when evaluating a product. If the prod-
uct’s appearance is attractive, consumers will continue to
evaluate other characteristics, such as aroma, taste, and
texture. The results of the Bayesian calculation indicated
that cassava crackers containing 10% minced mackerel
were the most preferred variant among the panellists, as
they received the highest alternative and priority scores in
the hedonictest.

Expandability of cassava crackers

The development of crackers is a critical quality factor
because it influences consumer acceptance. In prin-
ciple, this expansion process occurs because steam
pressure generated by heating the water in the ingre-
dients compresses the ingredients’ structure, produc-
ing expanded crackers (Koswara, 2009). The average
test results for the expansion of cassava crackers with
minced mackerel meat from various treatments are
shownin Figure 6.

Criteria Weight Criteria
Appearance 0.47
Aroma 0.28
Texture 0.05
Taste 0.20
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Figure 6. Average results for cassava cracker expandability across treatments.

Based on the figure above, the highest expansion rate
of cassava crackers was observed in the treatment with
10% minced mackerel meat, at 59.22%. Meanwhile,
the lowest expansion rate of cassava crackers was ob-
served in the treatment with 0% minced mackerel meat,
at 57.90%. The addition of 12.5% minced mackerel meat
reduced the expansion percentage. This occurred be-
cause the expansion of crackers is strongly influenced by
their water content; adding fish meat increases the water
content of cassava crackers. Accordingto Rohaman & Su-
priatna (1998), cracker expansion is influenced by water
content because, during frying, water vaporizes, thereby
causing the starch matrix to form cavities. Therefore, if

Table 3. Proximate test results.

the water content is too low, the crackers will not expand
sufficiently; if it is too high, the dough will become soft,
thereby inhibiting expansion.

Proximate test of cassava crackers

One way to evaluate the quality of a food product is by de-
termining its nutritional content (Muzhahir et al., 2023).
The parameters analysed include moisture, ash, protein,
fat, and carbohydrate content. The results of the proxi-
mate analysis of cassava crackers in the control treat-
ment (0%) and the treatment with the addition of minced
mackerel, which was most preferred by the panellists
(10%), are presentedin Table 3.

Treatment SNI 8646-
Chemical Content

0% 5% 2018
Water 3.84 4.12* Max. 4%
Ash 2.86* 3.41* Max. 0,3%
Fat 25.33 25.53 Max. 30%
Protein 2.09 8.12 Min. 2%
Carbohydrate 71.87 72.26 -

*Not compliant with SNI 8646-2018

Water content

The water content in food ingredients is closely related
to product quality and can be used as an initial indica-
tor to assess food quality (Nadia et al., 2023). Water is
an important component in food ingredients because
it can affect the appearance, texture, and taste of the
food (Pratiwi, 2024). Proximate analysis results showed
that the water content in the control cassava crackers is
3.84%, while that of in cassava crackers with the addition
of 10% minced mackerel reached 4.12%. Based on SNI
8646-2018, both samples did not meet the specified re-
quirements, so it was concluded that cassava crackers
with added minced mackerel do not meet the SNI qual-
ity standards for crackers, which had a maximum water
content limit of 4%. This might be due to the addition of
minced mackerel meat. Mackerel has contained 76.5%
of water (Rahayu & Destiana 2022). Moisture content can
affect the texture of cassava crackers, namely the crisp-
ness of the product (Pratiwi, 2024). According to (Normi-
lawati et al. 2019), the water content in food ingredients

greatly affects product shelf life, because high water con-
tent can facilitate bacterial growth, thereby accelerating
spoilage.

Ash content

Ash content testing is often used as a benchmark in as-
sessing product quality (Sulistyoningsih et al., 2019). Ash
content in food ingredients refers to the mineral matter
presentand is determined by the complete combustion of
samples during incineration (Smith et al., 2023). Based
on the results of the proximate ash content in cassava
crackers with a control treatment of 2.86% and cassava
crackers with the addition of 10% minced mackerel meat,
the ash content was 3.41%. According to SNI 8646-2018,
both samples exceeded the SNI requirements; therefore,
cassava crackers containing minced mackerel meat did
not meet the SNI quality requirements, which are a maxi-
mum of 0.3%. This could be due to the cooking and drying
process, which causes the ingredients to lose protein and
some of their water and fat content, ultimately increasing




the ash content (Pratiwi, 2024). In addition, the increase
in ash content in cassava crackers could be attributable
to the addition of minerals from mackerel. The ash con-
tentin mackerelwas 0.93% (Nugroho etal., 2014).

Fat content

Fat content greatly affects the shelf life of a product. A
high fat content in a product can shorten its shelf life by
increasing the risk of rancidity due to lipid oxidation (Igbal
et al., 2016). Based on the results of the proximate fat
content test in cassava crackers with a control treatment
of 25.33% and cassava crackers with the addition of 10%
minced mackerel meat, the fat content was 25.53%. Ac-
cording to SNI 8646-2018, both samples met the SNI
requirements; therefore, cassava crackers with the ad-
dition of minced mackerel meat met the quality require-
ments for crackers under SNI. The fat content in cassava
crackers could be influenced by the level of oil absorption
during frying. Factors such as frying temperature and du-
ration, material characteristics, porosity, and pre-frying
treatment also affect the level of oil absorption (Pratiwi,
2024).

Protein content

Protein is an essential nutrient for the body, not only as
a source of energy, but also as a regulator and builder of
body tissue. (Pratiwi, 2024). Based on the results of the
proximate protein content in cassava crackers with a con-
trol treatment of 2.09% and cassava crackers with the ad-
dition of 10% minced mackerel meat, the protein content
was 8.12%. According to SNI 8646-2018, both samples
met the SNI requirements; therefore, cassava crackers
containing minced mackerel meat met the quality stand-
ards for cassava crackers under SNI. According to Nugro-
hoetal.(2014), mackerel meat has contained 21.4% pro-
tein. Therefore, the more minced mackerel meat added,
the higherthe product’s protein content.

Carbohydrate content

Carbohydrates are the main source of energy for hu-
mans. In addition, carbohydrates play an important role
in shaping the characteristics of foodstuffs, such as taste,
colour, and texture. (Fitri & Fitriana, 2020). Based on the
proximate analysis, the carbohydrate content in cassava
crackers with the control treatment was 71.87%, and cas-
sava crackers with 10% minced mackerel meat added, it
was 72.26%. According to SNI 8646-2018, both samples
met the SNI requirements; therefore, cassava crackers
containing minced mackerel meat met the quality re-
quirements for cassava crackers under SNI. The increase
in carbohydrate content in cassava crackers might be at-
tributable to the addition of minced mackerel meat, which
contains 0.61% carbohydrates (Rahayu & Destiana,
2022). In addition, the tapioca flour used in the manufac-
ture of cassava crackers also contains carbohydrates.
The carbohydrate contentin tapioca flour was 84.2% (Rat-
najunita et al., 2024). Therefore, the carbohydrate con-
tentin cassava crackersincreased.

CONCLUSION AND RECOMMENDATION

Conclusion

The addition of minced mackerel meat significantly affect-
ed the appearance, aroma, texture, and taste of cassava
crackers. Based on the results of the preference test for
cassava crackers containing minced mackerel, a 10%
addition was the most preferred by the panellists. This
treatment obtained the highest average scores for ap-

pearance (8.3), aroma (8.3), taste (8.6), and texture (8).
Based on the calculated criterion values, appearance
was the most important criterion for the panellists when
assessing cassava crackers containing minced macker-
el meat. The proximate test results for cassava crackers
with 10% minced mackerel meat addition showed a mois-
ture content of 4.12%, ash content of 3.41%, fat content
of 25.53%, protein content of 4.51%, and carbohydrate
content of 72.26%, with an expandability of 59.22%.

Recommendation

Research on the addition of minced mackerel meat to
cassava crackers is needed, particularly regarding pro-
tein content, which is essential for the body.

AUTHORS’ CONTRIBUTIONS

In preparing this article, RA, J, KH, and IR contributed to
several activities, ranging from conducting research to
drafting the manuscript, while NIA was specifically in-
volved in data analysis and manuscript preparation.

ACKNOWLEDGEMENT

The authors express their gratitude to the Department of
Fisheries, Faculty of Fisheries and Marine Sciences, Pad-
jadjaran University, Jatinangor, West Java, Indonesia,
for their support. They also thank the Fisheries Product
Processing Laboratory, Faculty of Fisheries and Marine
Sciences, Padjadjaran University and the Central Labora-
tory of Padjadjaran University.

REFERENCES

Aisyah, S., S. Suparmi & S. Sumarto. 2016. Studi penerimaan
konsumen terhadap dendeng daging lumat ikan lele dumbo
(Clarias gariepinus) dengan penggunaan tepung sagu dengan
jumlah berbeda. Jurnal Online Mahasiswa Fakultas Perikanan
Dan limu Kelautan Universitas Riau. 3 (1): 1-8. https:/www.
neliti.com/publications/20084 1/consumer-acceptance-of-
jerkyminced-african-catfish-clarias-gariepinus-meat-mixed

Anissa, D.D & R.K. Dewi. 2021. Peran protein: ASI dalam meningkatkan
kecerdasan anak untuk menyongsong Generasi Indonesia Emas
2045 dan relevansi dengan AHQur’an. Jurnal Tadris IPA Indonesia.
1(3): 427-435. hitps://doi.org/10.21154/tii.v1i3.393

Fitri, AS., Y. Arinda & N. Fitriana. 2020. Analisis senyawa kimia
pada karbohidrat. Jurnal Sainteks. 17 (1) 45-52. https:/doi.
org/10.30595/sainteks.v17i1.8536

Ginting, E.L,, S.0. Tilaar & M. Siby. 2022. Pengolahan produk olahan
ikan dan pemberdayaan kelompok masyarakat di kelurahan
Tanjung Merah Bitung. Techno Science Journal. 4 (2): 1-11.
https://doi.org/10.35799/tsj.v4i2.46485

Handajani, S., A. Yasin, M.M.S. Basukiwardojo, N. Kusumawati, M.R.H.
Kurniawan, N.T. Rahayu & |.W. Estiningtyas. 2024. Analisa kadar
kalori, kadar air, dan masa simpan dengan menggunakan
teknologi pengiris guna produktifitas produk keripik singkong,
ABIMANYU: Journal of Community Engagement. 5 (2): 11-
19. https://joumnal.unesa.ac.id/index.php/abimanyu/article/
view/28406

Hidayat, S, MA. Zaini & W. Werdiningsih. 2015. Pengaruh
penambahan ikan nila (Oreochromis niloticus) terhadap senyawa
protein kerupuk singkong (Manihot utilissima). Pro Food (Jurnal
llmu Dan Teknologi Pangan). 1 (2): 62-69. https:/profood.unram.
ac.id/index.php/profood/article/view/19

Igbal, A., E. Rochima & I. Rostini. 2016. Penambahan telur ikan nilem
terhadap tingkat kesukaan produk olahan stick. Jurnal Perikanan
Kelautan. 7 (2): 150-155. https:/jurnal.unpad.ac.id/jpk/article/




view/11376

Koswara, S. 2009. Pengolahan Aneka Kerupuk. eBook Pangan.
https://tekpan.unimus.ac.id/wp-content/uploads/2013/07/
PENGOLAHAN-ANEKA-K-E-R-U-P-U-K pdf

Muna, N., T. Agustina & S. Saptariana. 2017. Eksperimen inovasi
pembuatan stik bawang substitusi tepung tulang ikan bandeng,
Jurnal Kompetensi Teknik. 8 (2). hitps:/journal.unnes.ac.id/nju/
JKT/article/view/8599/0

Muzhahir, Z., Y.E.R. Unzilatirrizgi & M. Fera. 2023. Analisa proksimat
ekstrak limbah kulit kedua bawang merah (Allium Cepa L.).
Journal of Food and Agricultural Product. 3 (2): 114-123. https://
journal.univetbantara.ac.id/index.php/jfap

Nadia, LS., T.Y.T. Lejap & L. Rahmanto. 2023. Pengaruh pengolahan
pangan terhadap kadar air bahan pangan. Journal of Innovative
Food Technology and Agricultural Product. 1: 5-8. htips:/doi.
org/10.31316/jitap.vi.5780

Normilawati, N., F. Fadlilaturrahmah, S. Hadi & N. Normaidah. 2019.
Penetapan kadar air dan kadar protein pada biskuit yang beredar
di Pasar Banjarbaru. CERATA Jurnal limu Farmasi. 10 (2): 51-55.
https://ejournal.umkla.ac.id/index.php/cerata/article/view/77

Nugroho, A., F. Swastawati & A.D. Anggo. 2014. Pengaruh bahan
pengikat dan waktu penggorengan terhadap mutu produk kaki
naga ikan tenggiri (Scomberomorus sp.). Jurnal Pengolahan Dan
Bioteknologi Hasil Perikanan. 3: 140-149. https:/www.neliti.
com/publications/125036/pengaruh-bahan-pengikat-dan-
waktu-penggorengan-terhadap-mutu-produk-kaki-naga-ik

Permana, AJ.,, E. Liviawaty & I. Iskandar. 2012. Fortifikasi tepung
cangkang udang sebagai sumber kalsium terhadap tingkat
kesukaan cone es krim. Jurnal Perikanan Dan Kelautan, 3 (4): 29-
39. https://jumal.unpad.ac.id/jpk/article/view/2540

Pharwati, S., I.AS. Ratri & A. Sasmita. 2023. Pengaruh penambahan
daging ikan kembung (Rastrelliger kanagurta) terhadap
karakteristik sifat fisik dan sensori bonggolan. The First National
Conference on Innovative Agriculture. 1 (1): 12-21. htips://ocs.
poliie.ac.id/index.php/pnacia/article/view/36

Prakoso, HA., P.H. Riyadi & I. Wijayanti. 2015. Aplikasi alginat sebagai
emulsifier dalam pembuatan kamaboko ikan kuwe (Carangoides
malabaricus) pada penyimpanan suhu dingin. Jurnal Pengolahan
Dan Bioteknologi Hasil Perikanan. 4 (2). https://iwww.neliti.com/
id/publications/125238/aplikasi-alginat-sebagai-emulsifier-
dalam-pembuatan-kamaboko-ikan-kuwe-carangoid

Pratiwi, R. 2024. Addition of patin fish (Pangasius Hypophthalmus) flour
tothe preference level of onion sticks. Jurnal Perikanan Unram. 14
(3): 1664-1672. https://doi.org/10.29303/jp.v14i3.986

Rahayu, W.E & 1.D. Destiana. 2022. Perbandingan hasil sensori dan
kandungan gizi abon ikan tenggiri (Scomberomorus commerson)
dengan abon ikan selar kuning (Selaroides leptolepis).
EDUFORTECH. 7 (2): 118123. hitps:/doi.org/10.17509/
edufortech.v7i2.50965

Ratnajunita, R., N. Nazaruddin & M. Amaro. 2024. Analisis mutu
kimia, mikrobiologi dan organoleptik tempe kedelai dengan
penambahan tepung tapioka (Manihot esculenta). EduFood. 2
(2): 64-77. https://journal.unram.ac.id/index.php/edufood/en/
article/view/4250

Rochima, E., L.R. Pratama & O. Suhara. 2015. Karakterisasi kimiawi
dan organoleptik pempek dengan penambahan tepung tulang
ikan mas asal Waduk Cirata. Jurnal Akuatika. 6 (1): 79-86. https:/
jurmnal.unpad.ac.id/akuatika/article/view/5967

Rohaman, MM & D. Supriatna, D. 1998. Mempelajari pengaruh
aktivitas air terhadap intensitas kerenyahan dan daya
pengembangan kerupuk. Warta IHP/J. of Agro- Based Industry.
15 (1) 17-24.

Saputra, R., I. Widiastuti & R. Nopianti. 2016. Karakteristik fisika-
kimia dan sensori kerupuk pangsit dengan kombinasi tepung
ikan motan (Thynnichthys thynnoides). Jurnal Teknolog
Hasil Perikanan. 5 (2): 167-177. https://www.nelit.com/id/
publications/62326/karakteristik-fisiko-kimia-dan-sensori-
kerupuk-pangsit-dengan-kombinasi-tepung-i

Smith, A, S. Liline &S. Sahetapy, S. 2023. Analisis kadar abu pada salak
merah (Salacca edulis) di Desa Riring dan Desa Buria Kecamatan
Taniwel Kabupaten Seram Bagian Barat, Provinsi Maluku.
BIOPENDIX: Jurnal Biologj, Pendidikan Dan Terapan. 10 (1): 51-
57. https://doi.org/10.30598/biopendixvol10issue1page51-57

Sulistyoningsih, M., R. Rakhmawati & A. Setyaningrum. 2019.
Kandungan karbohidrat dan kadar abu pada berbagai olahan lele
mutiara (Clarias gariepinus B). Jurnal limiah Teknosains. 5 (1): 41-
46. https://doi.org/10.26877jitek.v5i1.3737



