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1. Introduction

The contribution of Indonesia's fisheries sector to the economic development of the people and
the country is considered very small. The vast sea area is the reason why the fisheries and marine sector is
one of Indonesia's foreign exchange earners. Shrimp is one of the fishery commodities that is in great
demand by the public because it has a good taste, attractive aroma, and high nutritional value. Generally,
shrimp exported by Indonesia is divided into two types, namely fresh shrimp and frozen shrimp (Ashari
et al., 2016). For export, shrimp are processed to produce peeled shrimp, leaving waste in the form of
skin, legs, tails and shrimp heads that are quite high. Shrimp waste can be a pollutant to the environment
because waste is included in the category of the requirements of a substance called a pollutant. A
substance can be called a pollutant, if the amount exceeds the normal amount, is at the wrong time, and is
in the wrong place (Hakim et al., 2017).

Shrimp waste comes from the head, skin and tail of the shrimp. These parts contain chemical
compounds namely protein, fat, calcium carbonate, ash, and chitin. Shrimp waste that has not been
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optimally utilized causes the waste to have less economic value compared to processing it into chitin for
chitosan raw materials with high economic value (Suherman et al., 2018). And the acquisition of chitin
from shrimp waste requires several processes, namely deproteination (protein separation) and
demineralization (mineral separation). Chitin is a polysaccharide consisting of N-acetyl-D-glucosamine
connected by B-1,4-glycosidic bonds. Shrimp waste is one of the important sources of chitin. Chitin is
considered the second most abundant polymer after cellulose. Shrimp waste has benefits, including those
contained in shrimp waste, namely protein (53.74%), chitin (14.61%), fat (6.65%), water (17.28%) and
ash (7.72%) (Pratiwi et al., 2020).

Shrimp waste contains chitin which can be processed into chitosan, a raw material for bioplastics.
However, the processing of shrimp waste into chitosan involves demineralization, deproteinization and
deasetilation which leave chemical residues. This may leads to an environmental pollution. To solve the
problem, the processing of shrimp waste can be simplified by saving some mineral and protein that are
useful in bioplastic production and at the same time reduce the amount of chemical needed for the
process. It is expected that shrimp waste can be processed into powder which contains enough amount of
mineral and protein as well as chitin/chitosan which beneficial for bioplastics production. For this
purpose, the complex mineral-chitin-protein in shrimp waste should be broken down using an alkaline
solution such as NaOH.

This study aims to determine the effect of NaOH concentration on the physical and chemical
properties of jerbung shrimp skin powder, and to determine the NaOH concentration that produces the
best physical and chemical properties of jerbung shrimp skin powder used as bioplastic material.

2. Research Method
Materials and Tools

The materials used in this study were shrimp skin, head, tail and legs, NaOH, CH3;COOH, CuSOa4,
Na,CO0s, distilled water, and n-hexane. The tools used in this research were color readers.

Research Design and Statistical Analysis

This experiment used a completely randomized design (CRD) with the treatment NaOH
concentration consisting of 5 levels, namely 1%, 1.25%, 1.5%, 1.75%, and 2%. Each treatment
was repeated 4 times to obtain 20 experimental units.

Preparation of Shrimp Waste Powder (Puspitasari & Ekawandani, 2019 and Astuti 2023 modified)

Jerbung Shrimp was in good condition, has a hard texture and is still fresh and does not smell
bad. The waste including skin, tails, legs and shrimp heads. The waste were washed using running water
to wash away impurities and contamination. Cleaned shrimp waste were then homogenized and dried
using an oven at 110-120°C for 5 hours. Next, the size reduction process is carried out using a blender
and sifted using a 60 mesh sieve.

Furthermore, the shrimp waste powder was weighed as much as 80gr and soaked using a 10%
acetic acid solution for 1 hour, at this stage the minerals contained in the shrimp waste reacted with acetic
acid resulting in the separation of minerals from shrimp waste. Then filtered and washed using distilled
water until the pH is neutral and then dried in an oven at 105°C for 3 hours.

Next, the material was placed in a glass beaker, was added NaOH solution, (1%, 1.25%, 1.5%,
1.75%, and 2%,) with the ratio for soaking shrimp waste was 1: 5. The material was stirred at 65°C for 2
hours using a hot plate stirrer, cooled down, and then filtered. The residue were washed with distilled
water until the pH is neutral and dried in an oven at 110-120°C for 4 hours until the shrimp waste is
completely dry. After the drying process was complete, then the size reduction process was carried out
using a blender and then sieved using a 60 mesh sieve.

Parameter

The parameters observed were moisture content analysis (AOAC, 2005) ash content analysis
(AOAC, 2005), protein content analysis (AOAC, 2005), fat content analysis (AOAC, 2005), solubility

The effect of NaOH concentration... (Satria et al., 2024) :9-17



Journal of Bio & Geo Material and Energy
Volume 4 No. 1, March 2024

analysis (Agustina et al., 2015), hunter method color analysis (Andarwulan et al., 2011).

Data Analysis

The data obtained from this study were analyzed statistically using analysis of variance at 1% and
5% level. If data were significantly different, the analysis was continued with Duncan's New Multiple
Range Test (DNMRT) at the 5% level.

3. Result and Discussion

Shrimp waste powder is a product produced from processing shrimp waste in the form of shrimp
heads, tails, legs, and heads to become powder. Shrimp waste powder obtained in this study is in the form
of fine powder measuring 60 mesh by crushing and sieving. The results of shrimp waste powder from
various NaOH concentrations can be seen in Figure 1.

NaOH 1% NaOH 1.25% NaOH 1.5

NaOH 1.75% NaOH 2%
Figure 1. Shrimp waste powder treated with several levels of NaOH concentration

Composition of Shrimp Waste Powder

NaOH concentration has no significant effect on the moisture and fat content of shrimp waste
powder (Table 1). The moisture content of shrimp waste powder ranged from 4.24 to 5.85. This low
water content can minimize the media for microbial growth (Suryo, 2019). The lower the moisture
content, the better the quality of the product (Maltadevi 2022). According to Leviana and Paramita
(2017) water activity which closely related to the water content in the material, affects the shelf life of
the product. The smaller the water activity, the longer the shelf life is.

Table 1. The chemical composition of shrimp waste powder

[NaOH] (%) Moisture (%) Ash (%) Protein (%) Fat (%) Solubility (%)
1 4.24+0.49 28.68+2.23 22.79+2 .55° 1.79+0.77 3.82+1.01
1.25 4.70+1.01 33.34%4.54® 21.0 +0.69" 1.36+0.47 3.63+1.35
1.5 4.22+0.01 39.27+7.62° 18.37+2.76% 2.43+0.55 4.04+0.79
1.75 5.46+0.82 38.59+2.14° 16.66+1.02° 2.46+0.50 5.60+1.37
2 5.85+0.63 39.0045.07° 17.06+1.51° 2.28+0.38 5.31+1.07

Note: Numbers followed by different uppercase letter in the same column are significantly different at the 5% level
according to the DnMRT test.

Shrimp waste powders contain fat ranged from 1.79% to 2.28% (Table 1). These results are
much lower than the fat content of shrimp shells which is 11.9 £ 1.4% (Trung et al., 2012). The fat in
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shrimp shell might have dissolved in acetic acid during the soaking process, not in NaOH solution. The
concentration of NaOH, therefore did not affect the fat content in shrimp waste powder. According to
Dias et al. (2010) in Purbasari et al. (2014) fat contained in bioplastics raw materials can affect the
strength of bioplastics. The higher the fat content, the weaker the bioplastic strength due to less cohesive
and continuous film matrix. A low fat content in powder is preferred since they are less likely to get
rancid.

NaOH concentration has significant effect on the ash content of shrimp waste powder (Table 1).
Ash content is one of the calculations of the amount of mixture of inorganic or mineral components
contained in a material. Ash is an inorganic substance left over from the combustion of an organic
material (Mahyudin et al., 2011). The ash content and its composition depend on the type of material and
the method of ignition, while minerals are the constituent components of ash contained in different
proportions depending on the type of organic material (Nduru et al., 2018).

The ash content of shrimp waste powder ranged from 28.68% - 33%. Increasing concentration of
NaOH increases the ash content of shrimp waste powder. NaOH dissolves mineral from the shrimp
waste and washes them away (demineralization). Treatment with NaOH can also hydrolyze organic
compounds such as proteins (deproteination). The amount of minerals that are slightly reduced and the
total material after treatment is less can cause the mineral presentation to increase (Darmiyati et al.,
2018). This is in line with the research of Trilaksani et al (2006) where the high ash content in bone meal
can be caused by minerals and in the manufacturing process protein hydrolysis occurs so that low protein
levels are produced.

Sufiani's opinion, (2022) the increase in calcium, which is one of the minerals, is caused by the
increasing number of proteins that dissolve in the extraction process using NaOH. Sulistyawati et al.,
(2020) also argue that the longer the heating process and the temperature is too high, the more minerals
dissolve in the NaOH solution. According to Aldes et al., (2021), which states that ash content shows
metal oxides and minerals contained in a material. The high ash content of a material identifies the high
content of metal oxides and minerals contained in the material. The ash formed is metal oxides or burnt
metal. according to Akbar, (2022), high ash content indicates high mineral content. The higher the ash
content, the lower the quality and purity level. A good washing process until a neutral pH is reached
affects the ash content. Incomplete washing will result in minerals that have been released. can reattach to
powder molecules, so they still contain high ash content. (Kusmiati and Nurhayati 2020). According to
(Winarti et al., 2008 in Amrie, 2017), the lower the ash content produced, the higher the quality and
purity of chitin.

Long-chain amino acids with many bonds are called peptide bonds. Protein is needed to form
various biologically active compounds, growth, repair or maintain tissues, and can also serve as a source
of energy (Subandiyono and Hastuti, 2020). Protein content is determined using the Kjeldahl method,
because in general this method is used for protein analysis in food. Based on Table 1, it is known that the
treatment of NaOH concentration on shrimp waste powder has a significant effect on the protein content
of shrimp waste powder produced. The value of protein content in shrimp waste powder ranged from
22.79 to 17.06%. However these numbers are overestimate as the powder also contains nitrogen from
chitin or chitosan.

Table 1 shows that there is a decrease in the provision of NaOH concentration in the
deproteination process, namely the higher the NaOH concentration, the lower the protein content
produced. Proteins contained in shrimp waste can dissolve in an alkaline atmosphere so that proteins that
are covalently bound to chitin functional groups will be separated, but there are also proteins that are
physically bound, namely proteins from the remnants of meat attached to the waste which vary in
amount.

The use of NaOH solutions with high concentrations and temperatures is increasingly effective in
removing proteins and causing the deacetylation process (Karmas, 1982 in Agustina et al., 2015). In
addition, the heating and stirring process can also help accelerate the process of binding the ends of the
protein chain with NaOH so that the process of protein degradation and protein precipitation can take
place perfectly (Agustina et al., 2015). The decrease in protein content is because the higher the
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temperature, the more dissolved protein. At the time of extraction, the higher the temperature, the greater
the possibility of reducing the attraction between water molecules and providing more energy to the water
molecules to overcome the attraction between protein molecules. These water molecules with the polar
groups of protein molecules then form hydrogen bonds so that the protein becomes soluble. The higher
the temperature, the more protein dissolves (Darmiyati et al., 2018). At low temperatures, water
molecules move more slowly and have more difficulty forming hydrogen bonds with the polar groups of
protein molecules. As a result, proteins become more difficult to dissolve.

In Rini's research (2010), soaking in HCI and then followed by NaOH soaking also tends to
reduce protein levels in shrimp skin and heads, this is possible because the initial HCI concentration used
resulted in many protein molecules being hydrolyzed. The process of protein hydrolysis will increase the
polarity of the protein so that molecules that are insoluble in water will become soluble during the
soaking process. According to Sukardjo and Mawarni (2011), the higher the NaOH concentration and
deproteination temperature, the more effective the protein separation process.

Solubility

Solubility is a test that aims to determine the amount of substance that can be dissolved in a
solvent in a product. (Umah et al., 2021). The results of the analysis of variance showed that the treatment
of NaOH concentration did not significantly affect the solubility value of shrimp waste powder can be
seen in Table 1.

The data generated by the solubility value of shrimp waste powder ranged from 3.82% -5.31%.
The lowest solubility was in the treatment of 1.25% NaOH concentration, namely 3.63% and the highest
value was in the treatment of 1.75% NaOH, namely 5.60%. The low solubility of shrimp waste powder is
because the powder contains chitin which cannot dissolve in water. This is supported by the statement of
Mahyudin et al. (2011) that in the solubility test with chitin products it is known that chitin is insoluble in
water, but partially soluble with LiCl / dimethylacetamide.

According to Prameswari et al. (2022) plastic made from cassava starch has low water resistance,
but with the addition of chitin or chitosan in the manufacture of bioplastics, the tensile strength value of
plastic will increase. According to Cengristitama & Wulandari (2021) if bioplastics have very low water
resistance, it can cause the solubility of bioplastics in water to accelerate so that bioplastics will be easier
to destroy, this can prove that bioplastics are not resistant to water. According to Situmorang et al.
(2019), the expected bioplastic composite is a bioplastic composite that has the smallest water absorption
strength value. The use of chitosan also affects the value of water resistance. Its hydrophobic nature
makes chitosan have a high level of resistance to water. This is caused by chitosan being able to cover the
surface of bioplastics from a large porous state to a small porous one. This is proven by Indriyanto (2014)
in his research, namely bioplastics without the addition of chitosan has a solubility rate of 80%. That
value is the highest solubility value compared to bioplastics with the addition of chitosan, which means
the addition of chitosan will reduce the moisture of bioplastics. This shows that low chitosan solubility
can produce better bioplastics.

Color

Color is the first indicator seen and observed by consumers. Attractive colors will increase
product acceptance (Nurhadi and Hasanah, 2010 in Simatupang, 2023). The color of food is influenced
by the absorption and reflection of light from the material, as well as by dimensional factors such as
product color, brightness and clarity of product color. The parameters of the color tested include L*, a*
and b* values. Determination of color in shrimp waste powder is done to determine the effect of NaOH
concentration on the value of L* (brightness), a* (redness), and b* (yellowish) in shrimp waste powder
using a color reader. Color description was determined using color hexa by entering the L*, a* and b*
values accessed at https://www.colorhexa.com/. The results of color testing on shrimp waste powder with
various concentrations of NaOH solution can be seen in Table 2.

Tabel 2. Average color values of shrimp waste powder

The effect of NaOH concentration... (Satria et al., 2024) :9-17



Journal of Bio & Geo Material and Energy
Volume 4 No. 1, March 2024

Color Parameter

NaOH (%) _ _ _ Description
L a b
1 47.22+0.38" 11.15+0.17 22.07+0.22°  Dark moderate orange
1.25 47.65%0.35" 11.02+0.09 21.7+0.11° Dark moderate orange
15 48.37+0.20° 10.92+0.15 21.47+0.09° Dark moderate orange
1.75 47.52+0.34° 11.07+#0.17  22.22+0.25*  Dark moderate orange
2 46.45+0.17° 11.27+0.25 22.5+0.32° Dark moderate orange

Note : Numbers followed by uppercase letters indicate that they are significantly different at the 5% level according
to the DNMRT test.

Based on the analysis of variance, it can be seen that the treatment of soaking in various
concentrations of NaOH has a significant effect on the value of L* (brightness), b* (yellowish), and has
no significant effect on the value of a* (redness) in shrimp waste powder. The color test value of shrimp
waste powder with various NaOH concentration treatments had L* (brightness) values ranging from
47.22 - 46.45. The resulting L* (brightness) value showed an increase with the soaking treatment using
NaOH.

NaOH can cause deproteination (protein removal) so that in the heating process, the maillard
reaction or non-enzymatic browning between amino groups in amino acids and the results of fat oxidation
that causes the occurrence of brown pigments is reduced so that the resulting shrimp waste powder is
brighter (Trilaksani et al., 2012). From the test results, the a* value did not significantly affect the NaOH
concentration treatment, the test results showed values ranging from 11.15-11.27. According to
Dompeipen et al. (2016), the process of separating protein bonds with chitin using NaOH (deproteination)
causes the solution to thicken and become reddish in color. The b* value produced had a significant effect
on the NaOH concentration treatment, the test results showed values ranging from 22.07-22.5. The value
shows the chromatic color of the blue-yellow mixture with values from 0 to +70 indicating blue and the
value shows yellow (Souripet, 2015). Based on the color distribution according to the combination of L*
(brightness), a* (redness), and b* (yellowish) values with various NaOH concentration treatments on
shrimp waste powder, it can be seen that the color of shrimp waste powder produced has a dark moderate
orange appearance. According to Ciapara et al., (2006) shrimp heads have a brownish red color this is
because carotenoids are included in a group of pigments that are yellow, yellowish red or dark red, have
properties that are very soluble in oil and are hydrocarbons that have many unsaturated bonds which
cause the pigment to be easily oxidized. Beta carotene is a carotenoid pigment that has a chromophore
group, a conjugated double bond. This chromophore group causes the formation of color in carotenoids,
the more conjugated double bonds the more red or orange (Ayudiarti, 2011).

4. Conclusion

NaOH concentration had a significant effect on ash content, protein content, L* and b* values of
shrimp waste powder, but had no significant effect on the water content, fat content, solubility and a*
value. Considering the solubility of the powder, the least soluble powder may be needed for bioplastics
production in order to increase its waterproof characteristics and decrease its water vapor transmission
rate. This characteristics of shrimp waste powder are found in soaking with NaOH solution at a
concentration of 1% which has characteristics of water content of 4.24%, ash content of 28.68%, protein
content of 22.79%, fat content of 1.79%, solubility of 3.82%, L* value of 47.22 a* value of 11.15 and b*
value of 22.07.

References
Agustina, S., & Kurniasih, Y. (2013). Pembuatan Kitosan Dari Cangkang Udang Dan Aplikasinya
Sebagai Adsorben Untuk Menurunkan Kadar Logam Cu. Seminar Nasional Fmipa Undiksha lii,

The effect of NaOH concentration... (Satria et al., 2024) :9-17



Journal of Bio & Geo Material and Energy
Volume 4 No. 1, March 2024

365-372.

Akbar, 1. (2022). Literature Review Pemanfaatan Sumber Daya Kelautan Untuk Sustainable
Development Goals (Sdgs). Jurnal Sains Edukatika Indonesia (Jsei), 4(1), 17-22.

Anggarini, F. (2013). Aplikasi Plasticizer Gliserol Pada Pembuatan Plastik Biodegradable Dari Biji
Nangka.

AOAC Association of Official Analytical Chemists. 2005. Official Methods of Analysis of AOAC
International. 18th Edition.Gaithersburg: AOAC International.

Ashari, U., Sahara, S., & Hartoyo, S. (2016). Daya Saing Udang Segar Dan Udang Beku Indonesia Di
Negara Tujuan Ekspor Utama. Jurnal Manajemen Dan Agribisnis, 13(1), 1-13.
Https://Doi.Org/10.17358/Jma.13.1.1

Astuti, F. D. (2023). Pengaruh Konsentrasi Naoh Terhadap Sifat Fisik Dan Kimia Tepung Dari Kulit
Udang Jerbung ( Fenneropenaeus Merguiensis De Man ) The Effect Of Naoh Concentration On The
Physical And Chemical Properties Of Powder From Shrimp Skin ( Fenneropenaeus Merguiensis .
1-8.

Ayudiarti, D. L., & Pascasarjana, S. (2011). Ekstraksi Karotenoid Dari Kepala Udang Secara Enzimatis
Dan Karakterisasi Profil Karotenoid Sebagai Antioksidan.

Cengristitama, & Wulandari, G. A. (2021). Variasi Penambahan Kitosan Dalam Pembuatan Bioplastik
Dari Limbah Sekam Padi Dan Minyak Jelantah. Jurnal Tedc, 15(1), 8-14.

Christiana Paulani Suryo. (2019). Pengembangan produk ekstrusi berbasis tepung jagung dan tepung
kecambah kacang tunggak dengan fortifikasi kalium iodat berbagai alternatif snack sehat. Jurusan
Teknik Kimia USU, 3(1), 18-23.

Darmiyati, S., Drastinawati, & Yusnimar. (2018). Isolasi Kitin Dari Limbah Cangkang Kepiting Bakau
Dengan Konsentrasi Natrium Hidroksida Dan Suhu Pada Proses Pembuatan Serbuk Kitin. 1-6.

Dianiswara, A., Nurmawati, N., Harahap, R. G., Putri, D. L., Wirawan, M. K., & Huda, A. C. (2023).
Inovasi Pengolahan Limbah Kulit Udang Di Rt. 34, Kelurahan Karang Joang, Balikpapan Utara.
Sinar Sang Surya: Jurnal Pusat Pengabdian Kepada Masyarakat, 7(1), 109.

Dompeipen, E. ., Kaimudin, M., & Dewa, R. P. (2016). Isolasi Kitin Dan Kitosan Dari Limbah Cangkang
Udang. Majalah Biam, 12(1), 32-39.

Einbu, A. (2007). Aslak Einbu Characterisation Of Chitin And A Study Of Its Acid-Catalysed Hydrolysis
(Issue April).

Hakim, L., Putra, P. T., & Zahratu, A. L. (2017). Efektifitas Jalur Hijau Dalam Mengurangi Polusi Udara
Oleh Kendaraan Bermotor. Nalars, 16(1), 91.

Indriyanto, 1., Wahyuni, S., & Pratjojo, W. (2014). Pengaruh Penambahan Kitosan Terhadap
Karakteristik Plastik Biodegradable Pektin Lidah Buaya. Indonesian Journal Of Chemical Science,
3(2), 168-173.

Kusmiati, A. R., & Hayati, N. (2020). Pemanfaatan Kitosan Dari Cangkang Udang Sebagai Adsorben
Logam Berat Pb Pada Limbah Praktikum Kimia Farmasi. Indonesian Journal Of Laboratory, 3(1),
6.

Lesbani Aldes, Yusuf Setiawati, & Melviana R. A. Mika. (2021). Karakterisasi Kitin dan Kitosan
Cangkang Kepiting Bakau (Scylla Serrata). Jurnal Penelitian Sains , 14(C), 1-5.

Leviana, W., & Paramita, V. (2017). Pengaruh Suhu Terhadap Kadar Air Dan Aktivitas Air Dalam Bahan
Pada Kunyit (Curcuma Longa) Dengan Alat Pengering Electrical Oven. Metana, 13(2), 37.

Maltadevi, W. A. (2022). Demineralisasi Kitin Dari Limbah Kulit Udang Vanname Dengan Ph Berbeda
Menggunakan Asam Sitrat. 01, 1-23.

Mirzah, M., & Filawati, F. (2013). Pengolahan Limbah Udang Untuk Memperoleh Bahan Pakan Sumber
Protein Hewani Pengganti Tepung lkan. Jurnal Peternakan Indonesia (Indonesian Journal Of
Animal Science), 15(1), 52.

Nduru, F. M. A., Drastinawati, & Silvi, R. Y. (2018). Isolasi Kitin Dari Limbah Cangkang Kepiting
(Scylla Sp) Dengan Variasi Pelarut Pada Proses Bleaching. Jom Fteknik, 5(1), 1-6.

Nurhikmawati, F., Manurung, M., & Laksmiwati, A. A. I. A. M. (2014). Penggunaan kitosan dari limbah
kulit udang sebagai inhibitor keasaman tuak. Jurnal Kimia, 8(2), 191-197.

The effect of NaOH concentration... (Satria et al., 2024) :9-17



Journal of Bio & Geo Material and Energy
Volume 4 No. 1, March 2024

Prameswari, C. A., Prembayun, A. R., & ... (2022). Sintesis Plastik Biodegradable Dari Pati Kulit
Singkong Dan Kitosan Kulit Larva Black Soldier Fly Dengan Penambahan Polyethylene Glycol
Sebagai Plasticizer. Jurnal Pendidikan 6(2019), 4454-4461.

Prasetyo, T. F., Isdiana, A. F., & Sujadi, H. (2019). Implementasi Alat Pendeteksi Kadar Air Pada Bahan
Pangan Berbasis Internet Of Things. Smartics Journal, 5(2), 81-96.

Pratiwi, C. D. H., Busroni, B., & Sjaifullah, A. (2020). Modifikasi Kitin Hasil Isolasi Autolisis Dari
Limbah Udang Putih (Litopenaeus Vannamei) Dengan Anhidrida Maleat. Berkala Sainstek, 8(2),
46.

Purbasari, A., Ariani, E. F., & Mediani, R. K. (2014). Bioplastik Dari Tepung Dan Pati Biji Nangka.
Teknik Dan Pangan, 54-59.

Puspitasari, D., & Ekawandani, N. (2019). Pemanfaatan Limbah Kulit Udang Sebagai Pengawet Alami
Makanan. Jurnal Tedc, 13(3), 256-261.

Rini, 1. (2010). Recovery Dan Karakterisasi Kalsium Dari Limbah Demineralisasi Kulit Udang Jerbung (
Penaeus Merguiensis Deman ) Istifa Rini Departemen Teknologi Hasil Perairan. Skripsi, 38.

Rosaini, H., Rasyid, R., & Hagramida, V. (2015). Penetapan Kadar Protein Secara Kejldahl Beberapa
Makanan Olahan Kerang Remis (Corbiculla Moltkiana Prime.) Dari Danau Singkarak. Jurnal
Farmasi Higea, 7(2), 121.

Sahril, D. F., & Lekahena, V. N. J. (2015). Pengaruh Konsentrasi Asam Asetat Terhadap Karakteristik
Fisiokimia Tepung Ikan Dari Daging Merah Ikan Tuna. Agrikan: Jurnal Agribisnis Perikanan,
8(1), 69-76.

Simatupang, N. S. (2023). Pengaruh Penambahan Ekstrak Kulit Buah Naga Merah (Hylocereus
Polyrhizus) Terhadap Sifat Fisik, Kimia Dan Organoleptik Es Krim Kentang. 68.

Situmorang, B. D., Harsojuwono, B. A., & Hartiati, A. (2019). Karakteristik Komposit Bioplastik Dalam
Variasi Rasio Maizena-Glukomanan Dan Variasi Ph Pelarut. Jurnal Rekayasa Dan Manajemen
Agroindustri, 7(3), 391.

Souripet A. (2015). Komposisi, Sifat Fisik Dan Tingkat Kesukaan Nasi Ungu. Agritekno, Jurnal
Teknologi Pertanian, 4(1), 25-32.

Sry Agustina, Swantara, | M. Dira, & Suartha, | Yoman. (2015). Isolasi Kitin, Karakterisasi, Dan
Sintesis Kitosan Dari Kulit Udang. Jurnal Kimia, 9(2), 271-278.

Subandiyono, S., & Hastuti, S. (2020). Pengaruh Kadar Protein Pakan Yang Berbeda Berbasis Rasio E/P
8,5 Kkal/G Protein Terhadap Tingkat Konsumsi Pakan Dan Pertumbuhan Udang Jerbung
(Fenneropenaeus Merguiensis). Sains Akuakultur Tropis, 4(1), 1-12.

Sufiani, N. (2022). Pengaruh Lama Ekstraksi Menggunakan Naoh Terhadap Karakteristik Nanokalsium
Dari Tulang Sotong (Sepia Sp.). Jfmr-Journal Of Fisheries And Marine Research, 6(1).

Suherman, B., Latif, M., Teresia, S., & Dewi, R. S. T. (2018). Potensi Kiotsan Kulit Udang Vannamei
(Litopenaus Vannamei) Sebagai Antibaketeri Terhadap Staphylococakramus Epidermis,
Pseudomonas Aeruginosa, Propionibacterium Agnes, Dan Escherichia Coli Dengan Metode Difusi
C. Program Studi Farmasi Fakultas Farmasi Universitas Indonesia Timur Makassa, 14(1), 116—
127.

Sukardjo, J. (2011). Sintesis Kitosan Dari Cangkang Kepiting Dan Kitosan Yang Dimodifikasi Melalui
Pembentukan Bead Kitosan Berikatan Silang Dengan Asetaldehid Sebagai Agen Pengikat Silang
Untuk Adsorbsi lon Logam Cr(Vi).

Sulistyawati, I., Dekker, M., Verkerk, R., & Steenbekkers, B. (2020). Consumer Preference For Dried
Mango Attributes: A Conjoint Study Among Dutch, Chinese, And Indonesian Consumers. Journal
Of Food Science, 85(10), 3527-3535.

Trilaksani, W., Nurilmala, M., & Setiawati, I. H. (2012). Ekstraksi Gelatin Kulit lkan Kakap Merah
(Lutjanus Sp.) Dengan Proses Perlakuan Asam. Jphpi, 15(3), 240-251.

Trilaksani, W., Salamah, E., & Nabil, M. (2006). Pemanfaatan Limbah Tulang lkan Tuna (Thunnus Sp.)
Sebagai Sumber Kalsium Dengan Metode Hidrolisis Protein. Jurnal Pengolahan Hasil Perikanan
Indonesia, 9(2), 34-45.

Trung, T. S., & Phuong, P. T. D. (2012). Bioactive Compounds From By-Products Of Shrimp Processing

The effect of NaOH concentration... (Satria et al., 2024) :9-17



Journal of Bio & Geo Material and Energy
Volume 4 No. 1, March 2024

Industry In Vietnam. Journal Of Food And Drug Analysis, 20(Suppl.1), 194-197.

Umah, L., Agustini, T. Winarni, & Fahmi, Akhmad Suhaeli. (2021). Karakteristik Perisa Bubuk Ekstrak
Kelapa Udang Vanamei ( Litopenaeus Vannamei) Dengan Penambahan Konsentrasi Tomat
(Lycopersicum Esulentum) Menggunakan Metode Foam Mat Drying. Paper Knowledge . Toward A
Media History Of Documents, 3(2), 6.

The effect of NaOH concentration... (Satria et al., 2024) :9-17

17



