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ABSTRACT

One of the issues in aquaculture activities is the high cost of commercial feed, and self-prepared
feed can be one of the solutions. Efforts to improve feed utilization in cultured organisms
include the use of stimulants known as attractants. The objective of this study is to observe the
use of different attractant sources in self-prepared feed for whiteleg shrimp (Litopenaeus
vannamei) by examining feed consumption, feed conversion ratio (FCR), and the growth of the
shrimp. The treatments in this study consisted of feed without the addition of attractants (A),
feed with the addition of squid meal attractant (B), shrimp head meal (C), and rebon (small
shrimp) meal (D). Whiteleg shrimp (DOC 30) with an average weight of 2.96+0.21 g were
reared in aquariums, with each treatment consisting of four replicates. After the rearing period,
the feed intake for treatments A, B, C, and D was 0.156 g/shrimp, 0.184 g/shrimp, 0.181
g/shrimp, and 0.167 g/shrimp, respectively. The feed conversion ratio (FCR) obtained was 1.8,
1.4, 1.2, and 1.3, respectively. The absolute growth for the four treatments was 1.092 g/shrimp,
1.632 g/shrimp, 1.779 g/shrimp, and 1.506 g/shrimp, respectively. Statistical analysis showed
no significant differences among the four treatments (P>0.05) in terms of feed consumption,
FCR, and growth. The results of this study highlight the potential use of shrimp head meal,
which is a waste product, as an attractant and a protein source.

Key words: Attractant Source, Litopenaeus vanname, Self-Prepared Fish Feed
ABSTRAK
Salah satu masalah dalam kegiatan budidaya perikanan adalah harga pakan komersial yang

tinggi dan pakan mandiri dapat menjadi salah satu solusi. Upaya meningkatkan pemanfaatan
pakan pada organisme budidaya salah satunya adalah dengan penggunaan stimulan yang
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disebut dengan atraktan. Tujuan penelitian ini adalah untuk mengobservasi penggunaan
sumber atraktan berbeda dalam pakan mandiri bagi udang vaname dengan mengamati
konsumsi pakan, FCR, dan pertumbuhan udang vaname. Perlakuan dalam penelitian ini terdiri
dari pakan tanpa penambahan atraktan (A), pakan dengan tambahan atraktan tepung cumi (B),
tepung kepala udang (C) dan tepung rebon (D). Udang vaname DOC 30 dengan bobot
2,96+0,21 g dipelihara dalam akuarium dengan masing-masing perlakuan yang terdiri dari
empat ulangan. Setelah pemeliharaan, diperoleh konsumsi pakan pada perlakuan A, B, C dan
D sebesar 0,156 g/ekor, 0,184 g/ekor, 0,181 g/ekor, dan 0,167 g/ekor. FCR yang diperoleh
berturut-turut yaitu 1,8, 1,4, 1,2, dan 1,3. Pertumbuhan mutlak untuk keempat perlakuan
berturut-turut yaitu 1,092 g/ekor, 1,632 g/ekor, 1,779 g/ekor, danl1,506 g/ekor. Tidak ada
perbedaan signifikan (P>0,05) dari keempat perlakuan terhadap parameter pengamatan. Hasil
ini memberikan gambaran potensi pemanfaatan tepung kepala udang yang merupakan limbah
sebagai atraktan sekaligus sumber protein.

Key words: Sumber Atraktan, Litopenaeus vanname, Pakan Mandiri

INTRODUCTION

The availability of feed that meets quality requirements and affordable prices will support
the achievement of a productive and productive aquaculture system. Appropriate and quality
feed plays an important role because it determines the biomass of production results and uses
large production costs, namely 60% -70% (Khasani, 2013). In addition to being beneficial for
shrimp growth, providing quality feed and given with proper management can also prevent a
decline in water quality (Budiardi, 2008). With the provision of proper feed, it is hoped that
the level of feed utilization by shrimp will be better and the water quality will remain suitable
for increasing survival so that it will ultimately increase production and benefit farmers
economically.

One of the problems in fisheries cultivation activities is the high price of commercial feed
and independent feed can be one solution (Sinaga et al., 2021). Budiyati et al., (2024) stated
that the use of independent feed that utilizes local raw materials can support the growth of
tilapia body weight and length. The use of independent feed from local raw materials can
reduce dependence on expensive commercial feed, reduce production costs, increase growth
rates and increase productivity (Amin et al., 2020; Nugroho et al., 2021). The use of
independent feed can be tested on whiteleg shrimp by considering its nutritional content so that
it can support the growth performance and survival of whiteleg shrimp.

One way to optimize the use of feed for cultivated organisms is to use stimulants called
attractants. Attractants are mixed ingredients added to artificial feed with the aim of increasing
the response of cultivated animals to the presence of feed. The administration of attractants
aims to increase appetite so that it will increase the level of feed consumption (Mulia et al.,
2021; Qu et al., 2024). Attractants will provide a chemical signal (chemo-attractant) so that
cultivated animals recognize the feed as their food (Li et al., 2025). Khasani (2013) stated that
the addition of attractants to feed can increase the attractiveness of fish to the feed, which can
have an impact on shorter feeding times and nutrients that enter the digestive tract are not
wasted.

Research on the addition of attractants to feed to increase growth and survival has been
conducted on several species, for example on white snapper Lates calcalifer (Izal et al., 2019),
Channa striata snakehead fish seeds (Arditya et al., 2019), tiger grouper fish seeds Epinephelus
fuscoguttatus (Ismi & Khalil, 2014), and Anguilla bicolor eel (Turrizqi, 2017). The results of
studies on several species showed that the addition of attractants increased palatability, growth,
and survival. Based on previous research findings, the effectiveness of attractants in whiteleg
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shrimp feed is worth studying, especially because whiteleg shrimp is one of the priority
commodities in the national fisheries cultivation sector. The study aims to determine the effect
of adding attractants from different sources to independent feed for whiteleg shrimp on feed
consumption, FCR, and whiteleg shrimp growth.

RESEARCH METHODS

Research Material

The test animals were vannamei shrimp (Litopenaeus vannamei) DOC 30 with an
average weight of 2.96 £ 0.21 g. The test animals were obtained from the Mallari pond
installation of the Bone Marine and Fisheries Polytechnic. The maintenance container was an
aquarium with a volume of 40x30x30 cm? equipped with an aeration system. The maintenance
medium was brackish water with a salinity of 27-28 ppt. The water used had gone through a
sedimentation process, chlorine treatment for sterilization with a dose of 20 ppm and was
filtered with a filter bag when flowing into the aquarium.

The test feed was an independent feed produced using local raw materials (Table 1). In
addition to these ingredients, additional ingredients were also used as attractants which were
also treatments in this study, namely squid flour, shrimp head flour and rebon flour, the addition
of which was based on the research treatment.

The feed formulation was prepared using the trial and error method (Rustandi et al.,
2021) with a dose of each squid flour, shrimp head flour, and rebon flour of 15%. This dose
was chosen because of the high chitin content in shrimp head flour which can limit digestibility,
and based on Nastiti et al., (2020), tilapia growth was better with the addition of shrimp head
flour of 15%. The results of the preparation of the independent feed formulation are presented
in Table 1. The test feed that had been made was then analyzed for its proximate content at the
BRPBAPPP Maros Nutrition Testing Laboratory (Table 2).

Table 1. Independent feed formulation for L. vannamei maintenance using different feed
attractants

Percentage of Raw Materials (%)

Raw material A B C D
Fish meal 35 30 30 25
Squid Flour 0 15 0 0
Shrimp Head Flour 0 0 15 0
Rebon Flour 0 0 0 15
Soybean Flour 31 20 20 20
Fine Bran 15 15 15 16
Corn Flour 10 11 11 13
Tapioca 55 55 55 7.5
Vitamin Mix 3 3 3 3
CMC 0.5 0.5 0.5 0.5
TOTAL 100 100 100 100
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Table 2. Proximate content of test feed in L. vannamei maintenance with different feed
attractant sources
Test Feed Parameter (%)

Treatment Ash Water Fat Protein Crude Fiber
Content content Content Content Content

A 10,66 9,94 5,33 33,55 2,40

B 10,36 9,21 4,82 32,65 1,95

C 11,99 10,09 5,45 36,25 3,62

D 11,41 5,27 5,20 37,33 2,14
Treatment

This research was conducted with two feed treatments with different attractant sources,
namely:

Treatment A = Without adding attractants
Treatment B = Addition of 15% squid flour
Treatment C = Addition of 15% shrimp head flour
Treatment D = Addition of 15% rebon flour
The research was designed using a Completely Randomized Design (CRD) with four
treatments and 3 replications, so there were 12 experimental units.

Research Procedures

Before being stocked, the test animals were acclimatized for 3 days and weighed. The
number of stockings was 20 per aquarium. The test animals were then adapted to the feed for
2 and after that fasted for 24 hours with the aim of emptying the digestive tract from feed.
Maintenance was carried out for 21 days with a feeding rate of 7% and a frequency of 3 times
per day, namely at 07.00, 12.00, and 17.00. The remaining feed was siphoned every day, dried,
then weighed to determine the amount of feed consumption. The maintenance water was
replaced by 50% per day through siphoning.

Observation Parameters
1. Daily Feed Consumption Amount

The amount of daily feed consumption is measured to assess the palatability of shrimp
or the level of shrimp's preference for the feed given. Every day, the remaining feed is siphoned
off, then dried, and then weighed. The amount of feed consumption is the difference between
the amount of daily feed and the amount of daily remaining feed.

2. Feed Conversion Ratio (FCR)
FCR is calculated using the formula according to Effendie (2002):

FCR = ——
Wt_Wo

FCR is Feed conversion ratio, F is Amount of feed consumed (g), Wt is Weight of test
animal at time t (g) and Wo is Initial weight of test animal (g).
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3. Absolute Weight Gain
Absolute weight growth was measured using the formula according to Effendie (Effendie
2002):

W=Wt-Wo

where W is the absolute weight of the shrimp (g), Wt is the weight at time t and Wo is
the weight of the shrimp at the beginning of the study.

Data Analysis

Feed consumption data, FCR and absolute growth were analyzed statistically using
ANOVA test. Data were processed using IBM SPSS 21. Homogeneity test and normality test
were conducted previously to see whether the data were homogeneous and normally
distributed.

RESULT
Average Daily Feed Consumption (Fc)

The results of the calculation of average daily feed consumption are shown in Figure 1.
During the maintenance period, it was found that the highest feed consumption was obtained
in the squid flour attractant treatment (B), followed by the treatment of adding shrimp head
flour attractants (C), rebon flour (D) and without adding attractants (A). However, the results
of statistical analysis showed that the treatment of adding attractants to the independent feed
did not significantly affect the average feed consumption of L. vannamei (P>0.05).
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Figure 1. Average daily feed consumption of L. vannamei reared with different feed attractants.

Feed Conversion Ratio (FCR)

The feed conversion ratio (FCR) of L. vannamei reared using feed with different
attractant additions is presented in Figure 2. The lowest FCR was obtained from the treatment
of shrimp head flour attractant addition (C), followed by the treatment of rebon flour attractant
addition (D), squid flour (B) and the highest was the treatment without attractant addition (A).
The results of statistical analysis showed that the addition of attractants did not have a
significant effect on the feed conversion ratio (P>0.05).
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Figure 2. Feed conversion ratio (FCR) of L. vannamei reared with
different feed attractants.

Average Absolute Weight Growth (W)

The average absolute weight growth (W) of L. vannamei maintained with different
attractants is presented in Figure 3. The highest average absolute growth was obtained in the
shrimp head flour attractant treatment (C), followed by squid flour attractant treatment (B),
rebon flour (D) and the lowest was without the addition of attractants (A). The results of
statistical analysis showed that the addition of feed attractants for L. vannamei did not have a
significant effect on growth (P>0.05).
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Figure 3. Absolute weight growth of L. vannamei reared with different feed attractants.

DISCUSSION
Feed Consumption (FC)

Feed consumption of L. vannamei shrimp has been evaluated as a form of response of L.
vannamei reared using feed with different attractant additions. Feed consumption is closely
related to the reaction of biota to feed that emits chemical signals from attractants which are
then received by olfactory receptors until the biota moves towards the feed and ends with the
feed being consumed or rejected (Heraud et al., 2022; Pavadi et al., 2012; Qu et al., 2024).

The use of attractants is one way to increase the interest of biota in feed. Animal-based
feed raw materials, such as fish meal, squid meal and rebon meal are believed to be effective
sources of attractants because they are rich in amino acids, nucleotides and peptides (He et al.,
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2022). Kurniawan (2013) stated that amino acids contained in feed are components that will
trigger the attraction of biota to feed in addition to being a source of energy for growth.,

Feed consumption obtained in the results of this study did not show any difference. It is
suspected that in feed without additional attractants, feed consumption did not differ because
it had a higher fish meal composition (35%) than other test feeds (30% and 25%), where fish
meal also acts as an attractant. Nagel et al. (2017) stated that protein in fish meal can act as an
attractant in feed and when fish meal was replaced with canola meal which is a source of
vegetable protein, there was a significant decrease in feed consumption. The results obtained
in this study are different from the results of previous studies. Yuan et al., (2021) compared
feed added with squid meal, fish meal, casein and hydrolyzed fish protein, and it was found
that juvenile L. vannamei shrimp fed with additional squid meal had a significantly higher feed
consumption rate than those fed fish meal, casein and feed without attractants. In addition,
juvenile shrimp fed with fish meal treatment had higher feed consumption than fish not given
additional attractants. With every 3% addition of the attractant, a significant increase in the
amount of feed consumption was obtained (Yuan et al., 2021).

With the use of different attractants, the nutritional content of the feed was obtained based
on the results of the proximate analysis which also varied. It was found that there was a different
protein content in each test feed, with a range of 32-37% of the amount of protein. Heptarina
(2010) stated from the results of her study that the amount of feed consumption of L. vannamei
juveniles increased with an increase in the amount of protein. Based on SNI 8037.1-2014, the
need for shrimp feed is at least 36%. Although the control test feed (without additional
attractants) and with the addition of squid flour attractants had a lower protein content than
rebon flour and shrimp head flour, the feed consumption obtained was no different from other
feeds due to the use of more fish flour in the control feed, where fish feed also functions as an
attractant. Yulianto et al., (2021) and Hadi et al., (2024) stated that protein hydrolysate from
shrimp heads has the potential as a source of protein as well as an attractant so that it can
increase nutrition and palatability, showing the potential for utilizing shrimp heads which are
usually waste. Rebon flour also has high protein, namely 52.35% and is known to increase
appetite (Buwono et al., 2024).

Feed given attractants will contain compounds that function as stimulants or stimuli for
fish/shrimp so that fish or shrimp will respond to feed including betaine, amino acids, and
nucleotides (Khasani, 2013). These compounds stimulate fish/shrimp to eat so that there is an
increase in feed consumption. Attractant materials, when given properly, will provide several
benefits, including better nutrition because they are eaten more quickly by fish, thus
minimizing the occurrence of nutrient leaching into the water, and increasing the nutrient
content of feed, especially the protein content needed by fish/shrimp for growth.

Feed Conversion Ratio (FCR)

Feed Conversion Ratio (FCR) or feed conversion ratio is a value that will indicate how
much feed is needed to increase the weight of shrimp by 1 kg (Zonneveld et al., 1991). The
smaller the FCR indicates better feed quality with a high level of digestibility. This study shows
that feed without additional attractants or with additional squid flour, shrimp head flour and
rebon flour attractants gave the same results on the FCR value statistically (P>0.05). This also
indicates that the utilization of feed and digestibility of the four test feeds tend to be the same,
although in Figure 2 it appears that the FCR value of the test feed without additional attractants
has a higher FCR than the test feed with additional squid flour, shrimp head flour and rebon
flour attractants.

The feed conversion value in cultivation activities is attempted to be at a low value. A
lower FCR value indicates that the feed has good quality and is optimally utilized by the
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cultivated animals, so that to obtain an increase in body weight, less feed is needed. A low FCR
value will indirectly provide benefits to the lower costs that need to be spent on feed
procurement costs which take up around 50-70% of production costs so that there is efficiency
in terms of feed utilization and production costs. A lower FCR value will also encourage better
environmental quality, especially in ammonia production, because less feed is used and its
utilization is also more optimal. More optimal feed utilization causes lower organic waste from
leftover feed and the nutrient load will be reduced.

Absolute Growth (W)

Based on the results obtained, the addition of attractants to the test feed did not have a
significant effect on the growth of L. vannamei. However, in Figure 3 it can be seen that shrimp
that were not given additional attractants had the lowest absolute growth among the test feed
treatments with additional attractants. The greater increase in shrimp weight in feed with
attractants is thought to be related to the stimulation effect produced by the material. Stimulants
in the form of chemicals contained in the feed will stimulate fish to continue eating after the
activity of eating their food begins (Lee & Meyers, 1996). With the presence of stimulants,
shrimp will respond to feed more quickly so that feed nutrients will be maintained from
leaching nutrients due to feed that is too long in the water. This is in accordance with the
opinion of Suresh et al., (2011) that optimal fish/shrimp growth can be achieved when the
response of fish/shrimp to feed occurs more quickly in addition to the factors of nutritional
adequacy and nutrient balance in feed. In addition, with more efficient utilization of nutrients,
biota growth will also be more optimal (Noviana et al., 2014).

Shrimp head flour, rebon flour and squid flour all contain amino acids that are essential
for growth so that they have the same effect in supporting shrimp growth. Sholichin (2012)
stated that the amino acid that plays a major role in growth is the essential amino acid arginine
where arginine is known to increase growth hormone by stimulating insulin hormone
production. It is known that squid flour, shrimp head flour and rebon flour and including fish
flour contain the essential amino acid arginine. In addition, all feeds also contain fish flour
which has a composition of the essential amino acids lysine and methionine which are also
important for growth so that they can support the growth of shrimp that are kept with different
attractant addition treatments. (Kerr et al., 2019) stated that the protein content in feed
composed of amino acids will affect growth, where in the formation of new tissue and
replacement of damaged tissue adequate protein is needed.

Based on protein content, the four test feeds have a protein content of 32-37% so that the
four feeds tested have sufficient protein to support the growth of whiteleg shrimp. Tahe &
Suwoyo (2014) stated that the protein requirement of whiteleg shrimp ranges from 28-30% and
based on SNI 9043 - 2: 2022 the protein requirement of whiteleg shrimp is 28-32%. Based on
this, it is known that the feed used in this study has met the protein requirement of whiteleg
shrimp for growth so that the four feeds have no different effect on the growth of whiteleg
shrimp.

CONCLUSION

The treatments did not differ significantly on feed consumption, FCR and growth. Thus,
shrimp head flour, squid flour and rebon flour have the potential to be used as additional
attractants to replace some fish flour. Because the price is cheaper, shrimp head flour is
considered potential to be used as a more economical source of attractant. The results of this
study provide an overview of the potential use of shrimp head flour as a feed raw material that
can be a source of protein as well as an attractant. Further research is needed to assess the
optimal dose of shrimp flour use in independent feed.

e-ISSN : , p-ISSN : 922


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820

Fisheries Journal, 15 (2), 915-925. http://doi.org/10.29303/jp.v15i2.1465
Saridu et al., (2025)

ACKNOWLEDGEMENTS
Thanks to the Brackish Water Aquaculture Research Center and Fisheries Extension,
especially the Head of the Center who has given permission and access to the laboratory use
permit and the Nutrition Laboratory staff who have assisted in the manufacture of commercial
feed and analysis of proximate feed content.

REFERENCES

Amin, M., Tagwa, F. H., Yulisman, Y., Mukti, R. C., Rarassari, M. A., Antika, R. M. (2020).
Efektivitas pemanfaatan bahan baku lokal sebagai pakan ikan terhadap peningkatan
produktivitas budidaya ikan lele (Clarias sp.) di Desa Sakatiga, Kecamatan Indralaya,
Kabupaten Ogan llir, Sumatera Selatan. Journal of Aquaculture and Fish Health, 9(3),
222. https://doi.org/10.20473/jafh.v9i3.17969

Arditya, B. P., Subandiyono, S., Samidjan, I. (2019). Pengaruh berbagai sumber atraktan dalam
pakan buatan terhadap respon pakan, total konsumsi pakan, dan pertumbuhan benih ikan
gabus. Sains Akuakultur Tropis, 3(1), 70-81. https://doi.org/10.14710/sat.v3i1.3132

Budiyati, Saridu, S. A., Sani, Y. A, Supryady, Alauddin, M. H. R., Ihwan. (2024). Chemical,
physical, and biological tests of self-made fish feed utilizing local raw materials at the
Freshwater Aquaculture Department Center (BPBAT). Fisheries Journal, 14(2), 704—
712.

Buwono, I. D., Grandiosa, R., Iskandar, I., Rahmawati, V. (2024). Growth, protein efficiency
ratio and protein retention of G6 transgenic mutiara catfish with mixed feeding at different
ratio of commercial feed and rebon shrimp flour. Jurnal Perikanan Unram, 14(2), 481—
491. https://doi.org/10.29303/jp.v14i2.914

Effendie M.I. 2002. Biologi Perikanan. Yogyakarta. Yayasan Pustaka Nusatama.

Hadi, K., Suharman, I., Hasan, B., Rosyadi, R., Caipang, C. (2024). Shrimp head protein
hydrolysate as a potential feed attractant for the Asian redtail catfish (Hemibagrus
nemurus) larvae. Egyptian Journal of Aquatic Biology and Fisheries, 28(5), 1755-17609.
https://doi.org/10.21608/ejabf.2024.387014

He, G., Chen, X., Zeng, Q., Zhu, W., Chen, Z., Tan, B., Xie, S. (2022). Effects of compound
feed attractants on growth performance, feed utilization, intestinal histology, protein
synthesis, and immune response of white shrimp (Litopenaeus vannamei). Animals,
12(19). https://doi.org/10.3390/ani12192550

Heptarina, D., Suprayudi, M.A., Mokoginta, I. dan Yaniharto, D. 2010. Prosiding Forum
Inovasi Teknologi Akuakultur. 721-727.

Heraud, C., Hirschinger, T., Baranek, E., Larroquet, L., Surget, A., Sandres, F., Lanuque, A.,
Terrier, F., Roy, J. (2022). Detection and modulation of olfactory sensing receptors in
carnivorous rainbow trout (Oncorhynchus mykiss) fed from first feeding with plant-based
diet. International Journal of Molecular Sciences, 23(4).
https://doi.org/10.3390/ijms23042123

Kurniawan, A. (2013). Palatabilitas dan Pertumbuhan Sidat Anguilla marmorata dengan
Pemberian Atraktan Tepung Cumi dan Tepung Udang Rebon. [Tesis]. Sekolah
Pascasarjana, Institut Pertanian Bogor, Bogor.

Ismi, N., Khalil, M. (2014). Penambahan atraktan ekstrak bekicot, keong mas, dan siput air
tawar dalam pakan untuk meningkatkan pertumbuhan benih Ikan kerapu macan
(Epinephelus fuscoguttatus). Acta Aquatica: Aquatic Sciences Journal, 1(1), 7.
https://doi.org/10.29103/aa.v1i1.291

Izal, 1., Atmaja Putra, W. K., Yulianto, T. (2019). Pengaruh pemberian jenis atraktan yang
berbeda terhadap tingkat konsumsi pakan pada ikan kakap putih Lates calcalifer. Intek
Akuakultur, 3(1), 25-33. https://doi.org/10.31629/intek.v3i1.1011

e-ISSN : , p-ISSN : 923


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820

Fisheries Journal, 15 (2), 915-925. http://doi.org/10.29303/jp.v15i2.1465
Saridu et al., (2025)

Kerr, B. J., Urriola, P. E., Jha, R., Thomson, J. E., Curry, S. M., Shurson, G. C. (2019). Amino
acid composition and digestible amino acid content in animal protein by-product meals
fed to growing pigs. Journal of Animal Science, 97(11), 4540-4547.
https://doi.org/10.1093/jas/skz294

Khasani, 1. (2013). Atraktan pada pakan ikan: jenis, fungsi, dan respons ikan. Media
Akuakultur, 8(2), 127. https://doi.org/10.15578/ma.8.2.2013.127-133

Lee, P. G., Meyers, S. P. (1996). Chemoattraction and feeding stimulation in crustaceans.
Aquaculture Nutrition, 2(3), 157-164. https://doi.org/10.1111/j.1365-
2095.1996.tb00055.x

Li, W,, Li, E.,, Wang, S., Liu, J., Wang, M., Wang, X., Qin, C., Qin, J., Chen, L. (2025).
Comparative effects of four feed attractants on growth, appetite, digestion and absorption
in juvenile Chinese mitten crab (Eriocheir sinensis). Aquaculture, 594, 741441.
https://doi.org/https://doi.org/10.1016/j.aquaculture.2024.741441

Mulia, R., Yulianto, T., Wulandari, R. (2021). Pemberian jenis atraktan yang berbeda terhadap
tingkat komsumsi pakan dan pertumbuhan ikan kakap putih Lates calcarifer. Intek
Akuakultur, 5(2), 1-14.

Nagel, F., Appel, T., Rohde, C., Kroeckel, S., Schulz, C. (2017). Blue mussel protein
concentrate versus prime fish meal protein as a dietary attractant for turbot (Psetta maxima
I.) Given rapeseed proteinbased diets. Journal of Aquaculture Research & Development,
s2, 1-7. https://doi.org/10.4172/2155-9546.52-012

Nastiti, N., Nurliah, N., Setyono, B. D. H. (2020). Substitusi dosis tepung ikan dengan
menggunakan tepung kepala udang pada pakan ikan nila (Oreochromis niloticus). Jurnal
Perikanan Unram, 9(2), 112-124. https://doi.org/10.29303/jp.v9i2.147

Noviana, P., Subandiyono, Pinandoyo. (2014). Pengaruh pemberian probiotik dalam pakan
buatan terhadap tingkat konsumsi pakan dan pertumbuhan benih ikan nila (Oreochromis
niloticus). Journal of Aquaculture Management and Technology, 3(4), 9-17.
http://ejournal-s1.undip.ac.id/index.php/jamt

Nugroho, A. K., Hudaidah, S., Santoso, L. (2021). Kajian pemberian pakan berbahan baku
lokal dengan kandungan protein yang berbeda terhadap pertumbuhan ikan gurame
(Osphronemus goramy Lac.). Jurnal Akuakultur Rawa Indonesia, 9(1), 49-509.
https://doi.org/10.36706/jari.v9i1.14257

Pavadi, P., Shivananda Murthy, H., Ramachandra Naik, A., Shivakumar, M., Lakshmipathi,
M., Manjappa, N., Ramesha, T., Shankar, R., Vigyan Kendra, K., Lower Dabang Valley,
R., Pradesh, A., Bank, S. (2012). Dietary administration of a feed attractant (aquasavor)
on growth, nutrient utilization and biochemical composition of freshwater prawn
(Macrobrachium rosenbergii). International Journal of Science, Envirnoment and
Technology, 1(5), 439-446.

Sholichin, 1., Haetami, K., Suherman, H. (2012). Pengaruh penambahan tepung rebon pada
pakan buatan terhadap nilai chroma ikan mas koki (Carassius auratus). Jurnal Perikanan
dan Kelautan, 3(4):185-190

Qu, K., He, G., Shi, M., Chen, X., Zhu, W., Chen, Z., Tan, B., Xie, S. (2024). Effects of
compound feed attractants on the growth rate, feed consumption, intestinal histology,
protein synthesis, and immune response of black tiger shrimp (Penaeus monodon). Animal
Feed Science and Technology, 311(January), 115952,
https://doi.org/10.1016/j.anifeedsci.2024.115952

Rustandi, Y., Ismuladi, I., Silfiani, M. (2021). Evaluasi formulasi dan pembuatan complete
feed bahan pakan lokal daun kopi di peternak sapi potong Pasuruan Jawa Timur. Agromix,
12(1), 62—-67. https://doi.org/10.35891/agx.v12i1.2337

Sinaga, E. G., Hudaidah, S., Santoso, L., Tempat, W. (2021). Kajian Pemberian Pakan

e-ISSN : , p-ISSN : 924


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820

Fisheries Journal, 15 (2), 915-925. http://doi.org/10.29303/jp.v15i2.1465
Saridu et al., (2025)

Berbahan Baku Lokal dengan Kandungan Protein yang Berbeda untuk Pertumbuhan Ikan
Nila Sultana ( Oreochromis niloticus ) Study of Feeding with Local Raw Materials with
Different Protein for Growth Sultana Tilapia ( Oreochromis niloti. Jurnal Perikanan Dan
Kelautan, 26(2), 78-85.

Suresh, A. V., Kumaraguru vasagam, K. P., Nates, S. (2011). Attractability and palatability of
protein ingredients of aquatic and terrestrial animal origin, and their practical value for
blue shrimp, Litopenaeus stylirostris fed diets formulated with high levels of poultry
byproduct meal. Aquaculture, 319(1-2), 132-140.
https://doi.org/10.1016/j.aquaculture.2011.06.039

Tahe, S., Suwoyo, H. S. (2014). Pertumbuhan dan sintasan udang vaname (Litopenaeus
vannamei) dengan kombinasi pakan. Jurnal Riset Akuakultur, 6(1), 31-40.

Turrizqgi, D. E. (2017). Pengaruh Jumlah Atraktan Minyak Cumi Yang Berbeda Dalam Formula
Pakan Terhadap Kelulushidupan Dan Laju Pertumbuhan Pada Ikan Sidat (Anguilla
Bicolor) Stadia Elver. [Sarjana thesis]. Universitas Brawijaya, Malang.

Yuan, Y., Lawrence, A. L., Chehade, S. B., Jensen, K. E., Barry, R. J., Fowler, L. A,
Makowsky, R., Powell, M. L., Watts, S. A. (2021). Feed intake as an estimation of
attractability in Pacific white shrimp Litopenaeus vannamei. Aquaculture, 532.
https://doi.org/10.1016/j.aquaculture.2020.736041

Yulianto, T., Putri, D. S., Miranti, S., Putra, W. K. A. (2021). Utilization of shrimp shell waste
as alternative raw for mariculture. E3S Web of Conferences, 324, 3-6.
https://doi.org/10.1051/e3sconf/202132403006

Zonneveld, N., Huisman, E.A., Boon, J.H. (1991). Prinsip-prinsip Budidaya Ikan. Penerjemah.
Pustaka Utama. Gramedia, Jakarta.

e-ISSN : , p-ISSN : 925


https://issn.lipi.go.id/terbit/detail/1525490649
https://issn.lipi.go.id/terbit/detail/1349235820

