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ABSTRACT 

This study aims to analyze the productivity and catch composition of fish using purse seine gear at the Fish 

Landing Base Kasiwa, Mamuju Regency, West Sulawesi. The research employed a quantitative approach, with 

primary data collected from two purse seine vessels during one month of fishing operations. Secondary data 

were obtained from relevant literature and institutions. The analysis was conducted by calculating the 

productivity levels and catch composition of purse seine operations. The results show that the productivity of 

purse seine varied across fishing trips, but overall, the gear was considered operationally effective and relatively 

efficient. The catch composition was dominated by small pelagic fish, particularly Bullet tuna (32%) and Little 

tunny (24%), followed by Little tuna, Skipjack tuna, mackerel, and scads. These findings indicate that purse 

seine fishing is well-suited to the characteristics of fish resources in Mamuju waters and has the potential to 

support sustainable fisheries management. 

Keywords: Income, Kampung Laut Water’s, Purse Seine

INTRODUCTION 

The city of Mamuju is part of the 

administrative area of Mamuju Regency, which 

is one of six regencies in West Sulawesi Province. 

Mamuju Regency possesses abundant fisheries 

resources, particularly capture fisheries, as most 

of the area consists of coastal waters. The 

capture fisheries productivity of Mamuju 

Regency reached 21,468 tons in 2019, with a 

production value of IDR 435,276,899,000. The 

catch landed by fishers in Mamuju Regency 

consists of various fish species, ranging from 

small pelagic to large pelagic fishes. One of the 

most common capture fisheries commodities in 

Mamuju Regency is tuna, which is primarily 

caught using purse seine gear (Central Bureau 

of Statistics, 2021). 

Among the various fishing gears used in 

capturing fisheries, purse seine is one of the 

most popular and efficient gears for catching 

schooling small pelagic fish, such as scads, 

mackerels, and frigate tuna. The use of purse 

seine plays a strategic role in increasing the 

productivity volume of capture fisheries, 

particularly in regions with high marine resource 

potential (Supriadi et al., 2021). Purse seine is 

often referred to as a surrounding net because 

of the drawstring rope at the bottom of the net. 
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Observations of mini purse seine fisheries at the 

Lempasing Fishing Port conducted by 

Handayani et al. (2023) reported that purse 

seine nets generally have a rectangular shape 

and are classified as surrounding net fishing 

gear, which functions by encircling and 

enclosing fish schools within a designated 

fishing area. 

The level of productivity in capture 

fisheries activities is influenced by the intensity 

of fishing effort exerted in a fishing ground. 

Factors such as fishing gear and vessel size, 

number of fishing days, and the application of 

fishing technology significantly determine the 

magnitude of fishing effort. The level of fishing 

effort plays an important role in determining 

catch volume within a given area and, 

consequently, affects the condition of fish 

resources. Therefore, an analysis of fish resource 

productivity is essential to ensure sustainable 

utilization and to assess the level of productivity 

achieved. Without appropriate management 

measures, this condition may pose a threat to 

the sustainability of fish resources. In addition, 

the availability and productivity of fish resources 

for capturing fisheries fluctuate annually due to 

changes in marine environmental conditions, 

which are naturally difficult to control. This 

makes capture fisheries inherently uncertain and 

difficult to predict. If fishing effort continues to 

increase without proper regulation alongside 

economic growth, there is concern that capture 

fisheries productivity will eventually decline 

(Novitasari, 2019). 

Fishing productivity is one of the main 

indicators used to evaluate the capability and 

success of a fishing operation, as well as to 

measure the effectiveness and efficiency of the 

fishing gear employed (Franjaya et al., 2018). 

Catch composition refers to the diversity of 

species caught during a fishing operation. After 

the catch is obtained, the subsequent step 

undertaken by researchers is species 

identification to determine both common 

names and scientific (Latin) names of each 

captured species (Rini et al., 2021). This is 

consistent with the findings of Mirnawati (2019), 

who stated that catch composition includes fish 

identification based on species, weight, and 

body length, which are classified according to 

the mesh size used in fishing operations. 

Capture fisheries activities at the Kasiwa 

Fish Landing Base are predominantly dominated 

by purse seine operations targeting various 

pelagic fish species. However, to date, there has 

been no research conducted in the waters of 

West Sulawesi concerning the analysis of 

productivity and catch composition of purse 

seine fisheries at the Kasiwa Fish Landing Base, 

as indicated by the absence of relevant journal 

articles and undergraduate theses. The fact that 

purse seine gear is widely used in fishing 

operations makes it highly relevant for research 

aimed at identifying optimal strategies for 
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utilizing fisheries resources and providing 

recommendations and guidance. Therefore, it is 

necessary to examine the production of purse 

seine catches that landed at the Kasiwa Fish 

Landing Base, Mamuju Regency, as well as the 

catch composition of purse seine fisheries that 

landed at the same location. 

MATERIAL AND METHOD 

Data Collection 

This study was conducted from 26 May to 

5 July 2025 at the Kasiwa Fish Landing Base, 

which operates under the supervision of the 

Marine and Fisheries Service of West Sulawesi 

Province. The study employed a quantitative 

research approach using both primary and 

secondary data sources. Primary data were 

obtained directly through field observations, 

structured interviews with skippers, fishing 

Crew, and officers at the Kasiwa Fish Landing 

Base, as well as questionnaire surveys 

administered according to criteria 

predetermined by the researchers. Secondary 

data were collected from relevant literature and 

documents that supported the objectives of the 

study. 

Data Analysis 

Fishing Productivity 

The analytical method used in this study 

involved calculating the fishing productivity of 

mini purse seine operations using a modified 

version of the formula proposed by Dahle 

(1981), expressed as follows: 

𝑃𝑟𝑜𝑑𝑢𝑘𝑡𝑖𝑣𝑖𝑡𝑎𝑠 =
𝐶

𝑡
 

where: 

C = total catch (kg) 

T = effective fishing time (minutes),  

defined as the duration from the moment the 

net is deployed until the mini purse seine net 

reappears on the surface. 

Catch Composition 

Data on species composition of catches 

obtained using purse seine gear were analyzed 

by calculating the total catch and the total 

weight of each captured species. This analysis 

followed the method described by Andari 

(2017), using the following formula: 

𝑃 =
𝑛𝑖

𝑁
× 100% 

where: 

P = species composition of the catch (%) 

ni = total weight of each captured species (kg) 

N = total weight of all captured species (kg) 

RESULTS AND DISCUSSION 

Catch Results 

Based on data collected over a one-month 

observation period at the Kasiwa Fish Landing 

Base, Mamuju Regency, the results indicate a 

significant diversity in both species composition 

and catch volume. The fisheries commodities 

analyzed were obtained from two sample 

fishing vessels operating purse seine gear. As 
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shown in Figure 1, the total catch landed by the 

two vessels during the study period from 26 

June to 5 July 2025 amounted to 9,421 kg. The 

most dominant species caught was frigate tuna, 

with a total weight of 3,003 kg, while the least 

abundant species was Scad, with a total catch of 

510 kg. 

The fish species landed at PPI Kasiwa 

included skipjack tuna, Scad, Indian mackerel, 

Bullet Tuna, Little tunny, and Little tuna. Overall, 

the catch composition was dominated by small 

pelagic species commonly targeted by purse 

seine fisheries. Detailed information on the 

quantity and species composition of catches 

from both vessels is presented in Figure 1. 

 

Figure 1. Summary of catch composition by species and total weight from two fishing vessels. 

Catch Productivity 

Catch productivity in this study was 

calculated by dividing the total catch weight 

(kg) by the effective fishing time (minutes). 

Effective fishing time was measured from the 

moment the purse seine net was deployed 

into the water until the hauling process was 

completed and the net was fully retrieved 

onboard. The two sample vessels conducted 

fishing operations six to seven times during 

the one-month observation period. Each 

fishing trip lasted approximately three days, 

during which purse seine operations were 

generally conducted one to two times per trip. 

The productivity of catches from both vessels 

is illustrated in Figure 8. 
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Figure 2. Productivity of purse seine catch during fishing trips. 

Figure 2 shows that the productivity of 

purse seine catches tended to decline over the 

one-month fishing period. The highest 

productivity was recorded during the first 

fishing operation, reaching 10.22 kg/min with a 

total catch of 1,840 kg. In contrast, the lowest 

productivity occurred during the seventh trip, 

with a value of 2.44 kg/min and a total catch of 

440 kg. These fluctuations indicate that catch 

productivity is influenced by various 

environmental factors that play a crucial role in 

determining the success of fishing operations. 

One of the main influencing factors is 

oceanographic conditions, including weather 

variability, sea currents, and wave height, which 

can affect fish distribution and behavior. A study 

by Haiyqal et al. (2022), entitled Characteristics 

of Sea Wave Height During Normal, El Niño, and 

La Niña Periods in the Makassar Strait, reported 

that wave heights peak between June and 

August (JJA), particularly during La Niña phases. 

In the southern part of the Makassar Strait, wave 

heights reach their maximum levels, posing 

navigational challenges for fishing vessels and 

contributing to reduced catch performance. 

Similarly, Tindaon et al. (2022) demonstrated 

that seasonal variability in wave conditions, 

currents, and wind direction in the Sulawesi Sea 

significantly influences the intensity and 

effectiveness of fishing activities. 

These findings are consistent with Dahle 

(1981), who emphasized that fishing 

productivity is not solely determined by the 

number of fishing gears or operational duration, 
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but is also influenced by biological conditions 

and technical factors during fishing operations. 

Furthermore, Sudirman et al. (2019) highlighted 

that the success of purse seine operations is 

strongly dependent on accurate timing, 

appropriate fishing locations, and the technical 

skills of fishers. 

Catch Composition 

Catch composition in this study was 

analyzed by calculating the proportion of the 

weight of each species (kg) relative to the total 

catch weight. The analysis was based on data 

obtained from two fishing vessels, each of 

which conducted six to seven fishing operations 

during the one-month observation period. 

Throughout this period, various pelagic fish 

species were captured using purse seine gear. A 

detailed presentation of catch composition 

from both vessels is shown in Figure 3.

 

Figure 3. Species composition of purse seine catches.

Figure 3 illustrates the species 

composition of purse seine catches obtained 

from seven fishing trips conducted by two 

vessels. Bullet tuna was the most dominant 

species, accounting for 32% of the total catch, 

followed by Little tunny (24%) and Little tuna 

(19%). Skipjack tuna contributed 8% of the total 

catch, while Indian mackerel and Scad 

accounted for 5% and 12%, respectively. 

Based on the species composition data, it 

can be concluded that Bullet tuna represented 

the highest proportion of the total catch, 

amounting to 32% or approximately 3,003 kg, 

as shown in Figure 1. This indicates that Bullet 

tuna was the dominant commodity captured by 

the two vessels during the observation period. 

These findings are consistent with the study by 

Nuraisyah et al. (2018, which reported that this 
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species exhibits optimal abundance between 

May and July. 

The dominance of Bullet tuna and Little 

tunny in the catch can be attributed to 

variations in the spatial distribution of pelagic 

fish species, which are strongly influenced by 

fishing locations. Safruddin (2022), in a study 

entitled Characteristics of Fishing Grounds 

Using Purse Seine in the Makassar Strait and 

Flores Sea, reported that frigate tuna is more 

frequently captured in the Flores Sea and 

Makassar Strait between January and June, with 

the fishing season shifting from April–May 

toward June–July. This shift is supported by 

favorable sea surface temperature and 

chlorophyll-a distributions that align with the 

habitat preferences of frigate tuna. 

Environmental dynamics, particularly 

changes in ocean currents and wave conditions, 

also play an important role in determining catch 

variability. This finding is in line with Iriani et al. 

(2023), who evaluated the relationship between 

oceanographic parameters and pelagic fish 

catches by purse seine fishers in the Makassar 

Strait, Tolitoli Regency. Their regression analysis 

indicated that sea surface temperature had a 

significant effect on catch levels. Although other 

oceanographic parameters were not statistically 

significant, the study suggested the possible 

influence of additional factors such as fishing 

seasonality and timing of operations. 

CONCLUSION 

Based on the research results, adding 5% 

fish meat flour resulted in cireng with the 

highest preference score from the panelists. The 

texture attribute received the highest score of 

7.80, followed by appearance (7.13), aroma 

(7.07), and taste (7.07). In addition to improving 

sensory appeal, the addition of fish meat flour 

also increased the nutritional content of cireng, 

with protein content reaching 3.11% and fat 

content 0.83%. In terms of physical 

characteristics, the addition of 5% fish meat 

flour increased hardness to 1,104.188 gForce 

and springiness to 0.996%, but caused a 

decrease in cohesiveness to 0.430%, chewiness 

to 455.576 gForce, gumminess to 478.129 

gForce, and resilience to 0.631%. 

These findings demonstrate that 

incorporating fish meat flour into traditional 

snacks can enhance both their nutritional value 

and consumer acceptability, making it a 

promising strategy for developing functional 

food products. 

SUGGESTION 

Based on the findings of this study, it is 

recommended to apply the formulation with the 

addition of 5% fish meat flour in the production 

of cireng to obtain a product with optimal 

sensory quality and nutritional value. Further 

studies can be conducted to explore the effects 

of various other ingredients to enhance 
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organoleptic characteristics and nutritional 

content. 

ACKNOWLEDGEMENTS 

The authors would like to thank the 

Faculty of Fisheries and Marine Sciences, 

Padjadjaran University, for the facilities and 

support provided during the course of this 

research. 

REFERENCES 

Akhmadi, M. F., Imra, & Maulianawati, D. 2019. 

Calcium And Phosfor Fortification Of 
Crackers By Using Milkfish Bone 

(Chanos Chanos). Jurnal Ilmiah Perikanan 

Dan Kelautan, 11(1), 49–54.  

Al-Abbasy, Y. O., Younus, A. S., Rashan, I. A., & 

Ahmad, S. A. O. 2024. Maillard Reaction: 
Formation, Advantage, Disadvantage 

And Control. A Review. Food Science And 

Applied Biotechnology, 7(1), 63–75. 

Andhikawati, A., & Akbarsyah, N. 2022. The 
Effect Of Tapioka Concentration On 

Organoleptics Of Tilapia Fish Ball. Ijariie, 

8(1), 1102–1106. 

Anindyajati, M., Dwiloka, B., & Al-Baarri, A. 2022. 

Kekenyalan, Kadar Lemak, Kadar Protein 
Dan Mutu Hedonik Bakso Daging 

Kalkun (Meleagris Gallopavo) 
Berdasarkan Potongan Komersial 

Karkas. Jurnal Teknologi Pangan, 6(2), 32–

37.  

Astuti, D. W., Dewi, R. M., & Berlian, T. C. 2022. 

Produk Olahan Cireng Nasi Frozen 

Upaya Reduksi Nasi Sisa Di Rumah. 
Seminar Nasional Hasil Riset Dan 
Pengabdian Kepada Masyarakat 

Universitas Sahid Surakarta, 2, 519–532. 

Jurnal Senriabdi.  

Badan Pengawas Obat Dan Makanan. 2018. 

Peraturan Bpom Nomor 9 Tahun2016 

Tentang Acuan Label Gizi. Bpom, 11, 1–

16. 

Badan Pengawas Obat Dan Makanan. 2022a. 

Peraturan Badan Pengawas Obat Dan 

Makanan Nomor 1 Tahun 2022. (2). 

Badan Pengawas Obat Dan Makanan. 2022b. 

Peraturan Bpom Nomor 26 Tahun 2021. 
Peraturan Menteri Kesehatan Republik 

Indonesia Nomor 4 Tahun 2018, 151(2), 

10–17. 

Badan Pengawas Obat Dan Makanan. 2023. 

Peraturan Bpom No 32 Tahun 2019 
Tentang Persyaratan Keamanan Dan 

Mutu Obat Tradisional. Badan Pengawas 

Obat Dan Makanan, 1–16. 

Badan Pusat Statistika. 2023. Produksi Dan 

Nilai Produksi Perikanan Budidaya 
Menurut Provinsi Dan Komoditas 

Utama, 2021. Badan Pusat Statistika. 

Badan Standar Nasional. 2015. Standar 
Nasional Indonesia Pedoman Pengujian 

Sensori Pada Produk Perikanan. 1–23. 

Retrieved From Www.Bsn.Go.Id 

Bryant, A., Ustunol, Z., & Steffe, J. 1995. Texture 

Of Cheddar Cheese As Influenced By Fat 

Reduction. Journal Of Food Science, 60(6), 

1216–1219.  

Chen, Q., Zhang, J., Liu, H., Li, T., & Wang, Q. 

2023. Mechanism Of High-Moisture 
Extruded Protein Fibrous Structure 

Formation Based On The Interactions 
Among Pea Protein, Amylopectin, And 

Stearic Acid. Food Hydrocolloids, 136(Pa), 

1–13.  

Dehnad, D., Jafari, S. M., & Afrasiabi, M. 2016. 

Influence Of Drying On Functional 
Properties Of Food Biopolymers: From 
Traditional To Novel Dehydration 

Techniques. Trends In Food Science And 

Technology, 57, 116–131.  

Faroj, M. N. 2019. Pengaruh Substitusi Tepung 

Ikan Teri ( Stolephorus ). Media Gizi 



   P-ISSN: 2355-729X 

Jurnal IPTEKS PSP. Vol. 12 (2) October 2025: 63 – 72                                                      E-ISSN: 2614-5014                            

 

 

Nurliana, et al.         71 

Indonesia, 14(1), 56–65. 

Hafiludin. 2015. Analisis Kandungan Gizi Pada 

Ikan Bandeng Yang Berasal Dari Habitat 

Yang Berbeda. Jurnal Kelautan, 8(1), 37–

43.  

Husain, R., Umar, N. S., & Suherman, S. P. 2023. 

Formulasi Tepung Ikan Bandeng 
(Chanos Chanos) Dalam Pembuatan 

Biskuit Sebagai Makanan Pendamping 

Asi (Mp-Asi). Jambura Fish Processing 

Journal, 5(1), 47–59.  

Imanningsih, N. 2012. Profil Gelatinisasi 
Beberapa Formulasi Tepung-Tepungan 

Untuk Pendugaan Sifat Pemasakan 
(Gelatinisation Profile Of Several Flour 
Formulations For Estimating Cooking 

Behaviour). Panel Gizi Makan, 35(1), 1–23. 

Imran, M. P., Astuti, Y., Hendrawangsah, T., 

Saputra, R., Andi Rizkiyah Hasbi, & 

Samsinar. 2023. Ciregubujak (Cireng 
Sagu Bumbu Rujak) Berbahan Pokok 

Tepung Sagu Sebagai Motivasi Minat 

Berwirausaha. Jurnal Pengabdian Kepada 

Masyarakat, 1(1), 245–252. 

Indiarto, R., Nurhadi, B., & Subroto, E. 2012. 

Kajian Karakteristik Tekstur (Texture 
Profil Analysis) Dan Organoleptik 

Daging Ayam Asap Berbasis Teknologi 
Asap Cair Tempurung Kelapa Study. 

Jurnal Teknologi Hasil Pertanian, V(2), 106–

116. 

Karneta, R., & Kartina, R. 2023. Physicochemical 
Characteristics Of Pempek During 

Boiling. Agrikan Jurnal Agribisnis 

Perikanan, 16(2), 48–56. 

Kaswanto, I. N., Desmelati, Dewita, & Diharmi, A. 

2019. Karakteristik Fisiko-Kimia Dan 
Sensori Kerupuk Pangsit Dengan 

Penambahan Tepung Tulang Nila 

(Oreochromis Niloticus). Jurnal 

Agroindustri Halal, 5(2), 141–150. 

Kuncoro, A. W., Amalia, U., & Sumardianto. 2019. 

Profil Asam Lemak Petis Ikan Bandeng 

(Chanos Chanos Forsk) Dengan Suhu 

Pemasakan Yang Berbeda. Jurnal Ilmu 

Dan Teknologi Perikanan, 1(11), 1–6. 

Liu, D., Deng, Y., Sha, L., Abul Hashem, M., & Gai, 

S. 2017. Impact Of Oral Processing On 

Texture Attributes And Taste 

Perception. Journal Of Food Science And 

Technology, 54(8), 2585–2593.  

Liu, L., Zhao, Y., Zeng, M., & Xu, X. 2024. 

Research Progress Of Fishy Odor In 

Aquatic Products: From Substance 
Identification, Formation Mechanism, 

To Elimination Pathway. Food Research 

International, 178(1299), 113914.  

Musa, A., & Lawal, T. 2013. Proximate 
Composition Of Ten Types Of Biscuits 

And Their Susceptibility To Tribolium 
Castaneum Herbst ( Tenebrionidae : 

Bostrichidae ) In Nigeria. Food Science 

And Quality Management, 14, 33–41. 

Natsir, N. A., & Latifa, S. 2018. Analisis 

Kandungan Protein Total Ikan Kakap 

Merah Dan Ikan Kerapu Bebek. Jurnal 

Biology Science & Education, 7(1), 159–

169. 

Nuraeni, A., & Ilmaknun, L. 2021. Daya Terima 
Konsumen Terhadap Hidangan Utama 

Di Kantin Sehati Sekolah Vokasi Ipb. 

Jurnal Sains Terapan, 11(1), 20–32. 

Nurhayati, Y., Rosdi, S. N. I. M., Yusof, N., Mohd, 

W., & Mokhtar, F. W. 2024. Effects Of 
Different Cooking Methods On 

Physicochemical And Antioxidant 
Properties Of Climbing Perch (Anabas 

Testudineus). Malaysian Journal Of 

Fundamental And Applied Sciences, 20(5), 

1101–1108.  

Pratama, R. I., Rostini, I., & Rochima, E. 2018. 

Profil Asam Amino, Asam Lemak Dan 
Komponen Volatil Ikan Gurame Segar 

(Osphronemus Gouramy) Dan Kukus. 

Jurnal Pengolahan Hasil Perikanan 

Indonesia, 21(2), 218–231. 



   P-ISSN: 2355-729X 

Jurnal IPTEKS PSP. Vol. 12 (2) October 2025: 63 – 72                                                      E-ISSN: 2614-5014                            

 

 

Nurliana, et al.         72 

Putra, M, R. A., Nopianti, R., & Herpandi. 2015. 

Fortifikasi Tepung Tulang Ikan Gabus ( 

Channa Striata ) Pada Kerupuk Sebagai 
Sumber Kalsium The Fortification Of 
Snakehead ( Channa Striata ) Fish Bone 

Meals As A Source Of Calcium On 

Crackers. Fishtech-Jurnal Teknologi Hasil 

Perikanan, 4(2), 128–139. 

Realita, R. D., & Kristiastuti, D. 2014. 

Penganekaragaman Olahan Kue 

Gorengan Berbasis Adonan Cireng. 

Jurnal Tata Boga, 03(03), 68–75. 

Rochima, E., Pratama, R. I., & Suhara, D. O. 2015. 

Karakterisasi Kimiawi Dan Organoleptik 
Pempek Dengan Penambahan Tepung 
Tulang Ikan Mas Asal Waduk Cirata 

Chemical. Jurnal Akuatika, Vi(1), 79–86. 

Sahlan, S., Liviawaty, E., Rostini, I., Rusky, D., & 

Pratama, I. 2018. Perbedaan Jenis Ikan 

Sebagai Bahan Baku Terhadap Tingkat 

Kesukaan Kamaboko. Jurnal Perikanan 

Dan Kelautan, Ix(1), 129–133. 

Schefer, S., Oest, M., & Rohn, S. 2021. 

Interactions Between Phenolic Acids, 

Proteins, And Carbohydrates—Influence 

On Dough And Bread Properties. Foods, 

10(11), 1–29.  

Scott, G., & Awika, J. M. 2023. Effect Of Protein–
Starch Interactions On Starch 
Retrogradation And Implications For 

Food Product Quality. Comprehensive 

Reviews In Food Science And Food Safety, 

22(3), 2081–2111.  

Solang, M., Lamondo, D., & Kumaji, S. S. 2017. 

Zinc, Calcium, Protein, Lead, Mercury, 

And The Sensorics Quality Of Cireng 
Snacks Supplemented With Blood 

Cockle (Anadara Granosa). Nusantara 

Bioscience, 9(4), 385–391.  

Sood, S., Methven, L., & Cheng, Q. 2024. Role Of 
Taste Receptors In Salty Taste 

Perception Of Minerals And Amino 
Acids And Developments In Salt 

Reduction Strategies: A Review. Critical 

Reviews In Food Science And Nutrition, 

65(18), 1–15.  

Sumandiarsa, I. Ketut, Siregar, R. R., & Dewi, K. A. 

S. 2020. Pengaruh Metode Pemasakan 
Terhadap Nilai Sensori Dan Profil Asam 

Amino Cakalang (Katsuwonus Pelamis) 

Masak. Jurnal Kelautan Dan Perikanan 

Terapan (Jkpt), 3(2), 51–57. 

Syadeto, H. S., Sumardianto, & Purnamayanti, L. 

2017. Fortifikasi Tepung Tulang Ikan 

Nila (Oreachromis Niloticus) Sebagai 
Sumber Kalsium Dan Fosfor Serta Mutu 

Cookies. Jurnal Ilmiah Teknosains, 3(1), 17–

21. 

Syah, D. R., Sumardianto, & Rianingsih, L. 2018. 

Pengaruh Penambahan Tepung Kalsium 

Tulang Ikan Bandeng (Chanos Chanos) 
Terhadap Karakteristik Kerupuk 

Rambak Tapioka. Jurnal Pengolahan Dan 

Biotek Hasil Perikanan, 7(1), 25–33. 

Syifa, N., Bintari, S. H., & Mustikaningtyas, D. 

2013. Uji Efektivitas Ekstrak Bawang 
Putih (Allium Sativum Linn.) Sebagai 
Antibakteri Pada Ikan Bandeng (Chanos 

Chanos Forsk.) Segar. Unnes Journal Of 

Life Science, 2(2), 53–58. 

Törős, G., Peles, F., Elramady, H., & Prokisch, J. 

2023. To What Extent Can Maillard 
Reaction Products Influence The 
Probiotic And Harmful Bacteria? 

Egyptian Journal Of Soil Science, 63(2), 0–0.  

Wardani, D. P., Liviawaty, E., & Junianto. 2012. 

Fortifikasi Tepung Tulang Tuna Sebagai 
Sumber Kalsium Terhadap Tingkat 

Kesukaan Donat. Jurnal Perikanan Dan 

Kelautan, 3(4), 41–50. 

Yong, W., Amin, L., & Dongpo, C. 2019. Status 

And Prospects Of Nutritional Cooking. 

Food Quality And Safety, 3(3), 137–143. 

 

 


