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Abstract. g: research aimed to inveBg.ale the impact of probiotics
supplementation in artificial feed on the growth of catfish (Clarias
gariepinus). Catfish farming is a vital component of aguaculture, and
optimizing feed formulations can enhance both the economic and
environmental sustainability of the industry. In this study, probiotics were
incorporated into the catfish feed to assess their potential benefits on growth
performance. A fully randomized design was employed, encompassing four
distinet treatment groups denoted as follows: PO, representing the control
croup without any treatment; P1, involving the incorporalioé? co/kg of
probiotic into the feed: P2, entailing the inclusion of 4 ce/kg of probiotic in
the feed: and P3, comprising the use of 6 cc/kg of probiotic in the feed. Data
analysis was conducted using analysis of variance with a confidence level
set at 5%. The growth parameters, including weight gain, length increase,
and feed conversion ratio (FCR), were monitored over 2 months. The results
revealed a significant improvement in the growth performance of catfish in
the probiotics-supplemented group compared to the control group. Catfish
fed with probiotics exhibited a higher average weight gain and increased
length, indicating better growth. Moreover, the FCR was notably improved
in the probiotics-treated group, suggesting enhanced feed utilization
efficiency. Thisaludy highlights the positive effects of probiotics
supplementation in artificial feed on the growth of catfish.
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1 Introduction

Jombang, located in East Java, is a renowned city known for its thousands of Islamic
boarding school students, commonly referred to as "santri.”" The Millennial Farming Students
Movement, which focus 1 freshwater fish farming, is one of the programs supported by
the government through the Ministry of Marine Affairs and Fisheries. In 2017, the santri
actively participated in promoting the culture of fish consumption within the community.
One of their approaches to enhance freshwater fish farming within the boarding school
context was by fostering a culture of fish consumption. This initiative is expected to




contribute to increased protein consumption among the community, ultimately improving
freshwater aquaculture based on the boarding school system [1]. The increasing consumer
demand for catfish is being propelled by a growing awareness of the significance of fish
consumption. This has led to the adoption of intensive farming practices to meet consumer
demand for catfish. Intensive farming technology involves high stocking densities, aiming to
produce yields that can meet the market demand for catfish. Feed plays a crucial role in
intensive catfish farming. Commercial feed pellets significantly contribute to increasing
production, but the high cost of these pellets poses a major obstacle in catfish farming.
Approximately 60-70% of the production costs are allocated to feed expenses. The impact of
intensive catfish farming is the accumulation of leftover feed and metabolic waste in the
cultivation water, leading to a decrease in the water quality. This deterioration can even result
in catfish mortality due to the build up of ammonia, nitrate, and nitrite. To ensure that feed
can have a maximum impact, generate a larger biomass, reduce feed costs, and enhance the
water quality in catfish farming, a solution needs to be found by incorporating probiotics in
both feed and the cultivation water [2],[3].

Probiotics are living microorganisms suspended in a carrier medium that provide
significant benefits to livestock by creating an ideal digestive environment and enhancing
feed conversion efficiency. They make it easier for catfish to absorb the nutritional elements
in their feed, promote livestock health, expedite growth, and offer protection against
diseases.Probiotics can be administered through various means, including incorporation into
feed, addition to water, or introduction through living intermediaries such as rotifers or
artemifd]. These probiotics produce enzymes like amylase, lipase, protease, and cellulose,
which play a crucial role in breaking down nutrients like carbohydrates, proteins, and fats
into simpler molecules. Fermentation of feed has been demonstrated to reduce the FCR value
to as low as 0.997 in the cultivation of dumbo catfiEh fed with commercially fermented feed
using probiofish [5]. The utilization of probiotics n feed at a dosage of 6 ml/kg resulted in
the highest daily growth rate and feed efficiency, which were recorded at 3.12% and 31.65%,
respectively [6].

Intensive cultivation of catfish (Clarias garic@s] can lead to a decline in the quality of the
cultivation medium, including a decrease in dissolved oxygen content and an increase in
wastefffbntent, especially organic nitrogen [7]. Furthermore, the application of probiotics in
feed, plays a significant role in improving water ity, enhancing productivity and feed
efficiency, and reducing feed usage. The objective of this stud &k to investigate whether the
addition of probiotics containing herbal ingredients to the fish feed can enhance the growth
rate (SGR) and feed efficiency (FCR) of catfish.

2 Materials and methods

This research was conducted from Jghi to Juli 2023 at the fish pond of PT Tirta Lestari
Indonesia. The methodology employed 1n this study was an experimental approach using a
Completely Randomized Design (CRD) with one factor having four treatment levels and
three replications. The treatments applied in this research were as follows:

P0: Without probiotic supplementation

P1: Addition of probiotic at 2 cc/kg of feed
P2: Addition of probiotic at 4 cc/kg of feed
P3: Addition of probiotic at 6 cc/kg of feed
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The catfish are fed three times a day, namely in the morning, noon, and evening until they

are satiated. Length and weight measurements (sampling) are conducted every seven days.
The research subject comprises catfish fingerlings ranging in size from 5 to 6, all derived
from a single parent source purchased from a Hatchery located in Jombang, Jaw@¥imur,
known for its reliable fingerling quality. The primary parameters measured include absolute
weight, absolute length, specific growth rate, survival rate, feed efficiency, and feed
conversion. Meanwhile, supporting parameters include water quality, such as temperature
and pH. The sampling technique was performed by selecting 3 catfish from each pond,
followed by weighing to determine the catfish's growth rate. Weighing was carried out under
wet conditions by placing the catfish in another container filled with water of known weight.
The difference in weight between the container with catfish and the container without catfish
represented the individual weight of the catfish.

Data collection was conducted using an experimental method Paminethe daily growth
rate of catfish due to the administration of probiotic levels at 2 cc/kg of feed, 4 ce/kg of feed,
6 cc/kg of feed. This involved weighing the initial body weight of the research subjects and
determinin total number of fingerlings. Subsequently, regular weighing was performed
every week tora duration of 2 months. At the end of the study, the body weight was measured
en masse, m@w total number of fish was counted. The initial and final weighing were used
to calculate the specific growth rate (SGR). Evaluating feed efficiency involved measuring
the total feed provided to the catfish during the study and weighing the total initial and final
biomass (FCR). Water quality in the catfish cultivation system was assessed using digital
instruments, including a water temperature and pH meter. A TDS (Total Dissolved Solids)
meter is utilized to quantify the total amount of dissolved substances in water. This
encompasses various inorganic compounds and other dissolved substances found in water,
such as minerals, salts, metals, ions, and more. TDS measurement can offer crucial insights
into the level of contamination or the presence of compounds that can impact water quality
and environmental health.

The collected data, which consists of primary paramete s %u]ated and analyzed using
the SPSS application. This analysis involves employing Analysis of nce (ANOVA)
within a 95% confidence interval to determine whether the treatments significantly affect
growth rate, feed conversion, and survival rate.

3 Results and discussion

3.1 Absolute weight, absolute length, specific growth rate, survival rate, feed
efficiency, and feed conversion

12

gssd on the observations of the average weight and length growth of catfish, there were
noticeable differences in both length and weight between the probiotic-fermen@E) feed
treatment and the non-fermented feed treatment. The use of probiotic-fermented feed resulted
in higher average length and weight @¥npared to the control feed. The measurements for
Specific Growth Rate (SGR), absolute wei solute length, survival rate, feed efficiency,
and feed conversion of catfish are presented in Table 1.




Table 1. Specific Growth Rate (SGR), absolute weight, absolute length, survival rate, feed
efficiency, and catfish feed conversion ratio.

Treatment

Parameter

PO Pl P2 P3

absolute weigth

© 81,78+0,02° 88,13+0,30° 96,48+0,90° | 112,86+0,81°

Absolute lenght

(cm) 1515037 | 1592:0,29° | 16,56£0,26° | 16,94+0,13¢

Specific Growth

@ h I a
Rate (SGR) (vp) | 22271£0,046" | 2,3970:0,0605" | 241950009 | 24475+0,012

survival rate (%) | 95.00+6,06 96,54+1,23 96,75+2,38 97.58+1,56

feed efficiency

) 104,56+2,13* | 108,16£2.23* | 110,90+1,03* | 117,33£137°
(1]

Feed Conversion 0,96-0,02¢ 0,92+0,01° 0,91+0,01° 0,85+0,01¢

Ratio (FCR)

The highest absolute weight of catfish was observed in P3, which is the feed fermentation
with a probiotic dosage of 6 ml/kg, measuring 112 86 grams, while the lowest was in the
control treatment, which recorded 81.78 grams. The significance value in the ANOVA test
is 0.000, indicating that P < 0.05, meaning that feed fermentation with probiotics has a
significant effect on the absolute weight of catfish.

Fermented feed is more easily digested by fish compared to non-fermented feed, resulting
in fish requiring less energy for digestion. The surplus energy can be utilized for various
purposes, including fish growth, such as an increase in fish weight. After fermentation, most
of the components are converted into simple compounds th48fhn be directly used as fish
feed, eliminating the need for further digestion by the fish [8]. The highest absolute length of
catfish was obtained in treatment P3, measuring 16.94 cm, while the lowest was in PO, which
recorded 15.1 cm. The results of the AN@Y A test indicate that P < 0.053, signifying that feed
fermentation with probiotics influences the absolute length of cg'lsh, The growth in fish
lengthis directly relate¢€}p the growth in fish weight, which is why the highest absolute length
waHbsewf:d mn P3, as the highest absolute weight was also achieved in P3.

e specific growth rate (SGR) of catfish, monitored every 7 days for 8 weeks following
treatment, reveals that the highest SGR value was obtained through the application of a 6
cc/kg probiotic concentration, yielding an average SGR of 2.4475+0,012 In contrast, the
lowest SGR was observed in the absence of probiotics (control), registering at 2,2271+0,046.
The administration of probiotics containing Bio which are heterotrophic bacteria, in
different quantities through both food and water has a significant impact on the specific
growth rate (SGR) of catfish fry raised for 8 weeks, with statistically significant differences
observed (P<0.05). This suggests that catfish are capable of utilizing ferment@iWeed for
growth during their cultivation. The catfish's growth is clearly reflected in the mcreashin
body weight and specific growth rate (SGR) values over the 8-week cultivation period. The




specific growth rate of catfish exceeds that of previous research involving the
supplementation of probiotics to catfish. For instance, introducing probiotics at a
concentration of 108 CFU/mL into the Dumbo catfish feed yielded a specific growth rate of
2.16% [9].

The survival rate in this study ranges from 95.00% to 97,58%. It is believed that this
phenomenon is a result of probiotic bactpa activity, particularly Lactobacillus sp. These
bacteria have the capability to generate lactic acid from sugars and other carbohydrates
produced by photosynthetic bacteria and yeast. Lactobacillus sp. bacteria contribute to the
equilibrium of the gut microbiota, thereby enhancing fish digestion through the conversion
of carbohydrates into lactic acid, leading to a reduction in pH. Consequently, this process
stimulates the production of naturally occurring enzymes, which improves nutrient
absorption, feed intake, growth, and acts as a deterrent to pathogenic organisms [10]. The
utilization of probiotic technology has led to a notably high survival rate among catfish, as it
effectively preserves the quality of the aquatic environment.

The efficiency of catfish feeding is remarkably high. The peak feed efficiency value was
achieved in P3, reaching 117,33%, whereas the lowest was documented in PO at 104,56%.
This is the reason behind the notably high feed efficiency observed in this research. The
addition of carbohydrates to the cultivation medium can be converted into an energy source
by heterotrophic bacter?zading to the production of a significant quantity of protein-rich
bacterial biomass. This bacterial biomass can be subsequently utilized by fish as a plentiful
source of high-protein supplementary nutrition [11].

The lower feed conversion ratio in P3 is believed to be due not only to the fact that fish
utilize the flocculants for food but also because the fermentation process results in higher fish
absorption of the feed. The digestive enzymes produced by microbes during the fermentation
process assist in breaking down complex compounds into simpler components, making the
feed more easily absorbed by the intestines [12].

The conversion values for all treatments are considered favorable, ranging from 0.96
to 0.85. Feed Conversion Ratio (FCR) 1s the ratio of the amount of feed required to produce
1 kg of fish meat. The FCR of catfish in the probiotic treatment is lower compared to the
control group. Feed utiffation efficiency signifies the amount of feed that can be utilized by
the fish, converting it mto an increase in the fish's body weight. Feed efficiency can be
assessed thifugh various factors, with one of them being the FCR. The highest level of feed
utilization efficiency is achieved when the calculation of the feed conversion ratio is the
lowest, indicating superior feed quality compared to other treatments [13]. Good feed quality
results in the catfish channeling more energy towards gféelvth, thus anticipating improved
growth rates with reduced fed@fintake. Factors influencing the level of feed efficiency include
the type and quantity of each nutrient source in the feed. Th@Ruantity and quality of the feed
provided to the catfish significantly affect their growth. The higher the feed efficiency value,
the more favorable the catfish's response to the feed, as evidenced by rapid growth rates.

4 Conclusion

e research findings indicate that the provision of fermented feed has an impanan body
weight growth, absolute length, feed efficiency, and feed conversion, but it does not affect
the survival rate of catfish. The best results were obtained in P3., which involved feed
fermentfflon with a probiotic dosage of 6 cc/kg of feed, resulting in a specific growth rate of
2,44%, an absolute weight of 112,86 grams, an absolute length of 15.51 c¢m, a survival rate
of 97.58%, feed efficiency of 117.33%, and a feed conversion of 0.85.




Acknowledgements

We acknowledge the support reciev:pom Umniversitas Pesantren Tinggi Darul Ulum for the
support, PT Tirta Lestari Indonesia, Directorate General of Research and Higher Education,
Ministry of Education and Culture, Republic of Indonesia, for their generous funding support
through the Matching Fund Program in 2023,

Reference

[1] Republika, Gus Sholah Dorong Pesantren Membudidayakan Lele. 2017.
https://khazanah.republika.co.ad/berita/otutph384/gus-sholah-dorong-pesantren-
membudidayakan-lele

[2] Arief, M., Fitriani, N. dan Subekti, S. . 2014. Pengaruh pemberian probiotik berbeda
pada pakan komersial terhadap pertumbuhan dan efisiensi pakan lele Sangkuriang
(Clarias sp.). Jurnal Ilmiah Perikanan dan Kelautan, . 6(1): 49-53. April 2014,

[3] Gunawan, R.G.B dan Bagus. H. 2011. Dongkrak produksi lele dengan probiotik
organik. Agromedia Pustaka. Jakarta.

[4] Trianto, A. Potensi mikroorganisma : di atas langit ada langit. Ringkasan Orasi ilmiah di
fakultas Biologi Universitas Jenderal Sudirman tanggal 12 mei, 2007.

[5]Negara I. K. W., Marsoedi dan Edi S. 2015. Strategi pengembangan budidaya lele dumbo
Clarias sp. melalui Program pengembangan usaha mina pedesaan perikanan budidaya Di
kabupaten buleleng. J. Manusia dan lingkungan. 22 (3): 365-371

[6] Ahmadi, H., Iskandar, Kurniawati, N., Pemberian Probiotik Dalam Pakan Terhadap
Pertumbuhan LEle Sangkuriang (Clarias gariepinus) Pada Pendederan II, Jurnal
Perikanan dan Kelautan, Vol. 3., No. 4., Hal 99-107. 2012

[7] Rachmawati, D., [. Samidjan. dan H.Setyono. 2015, Manajemen kualitas air media
budiaya ikan lele Sangkuriang (Clarias gariepinus) dengan teknik probiotik pada kolam
terpal di desa Voksi Rektosari, Kecamaan Suruh, Kabupaen Semarang. PENA
Akuatika. Volume 12 No. 1 - September 2015.

[8] Purnomo, P. D. 2012, Pengaruh Penambahan Karbohidrat Pada Media Pemeliharaan
Terhadap Produksi Budidaya Intensif Nila (Oreochromis niloticus). Journal of
Aquaculture Management and Technology. 1 (1): 161-179.

[9] Wardika A. S., Suminto, dan Agung S. 2014. Pengaruh Bakteri Probiotik Pada Pakan
dengan Dosis Berbeda Terhadap Efisiensi Pemanfaatan Pakan, Pertumbuhan dan

Kelulushidupan Lele Dumbo p(Clarias gariepinus). Journal of Aquaculture Management
and Technology, 3 (4) : 9-17 hal

[10] Aref, M., Pemberian Probiotik yang Berbeda pada Pakan Komersil terhadap
Pertumbuhan Retensi Protein dan Serat Kasar pada Ikan Nila (Oreochromis sp.).
Argoveteriner. 1 (2): 88 — 93, 2013,

[11] Purnomo, P. D., Pengaruh Penambahan Karbohidrat Pada Media Pemeliharaan
Terhadap Produksi Budidaya Intensif Nila (Oreochromis niloticus). Journal of
Aquaculture Management and Technology. 1 (1): 161-179. 2012




[12] Sugih F.H. 2005. Pengaruh penambahan probiotik dalam pakan komersil terhadap
pertumbuhan benih ikan gurami (Osphronemus goramy Lac.). [Skripsi]. Jurusan
Perikanan, Unpad. Bandung.

[13] Hastuti dan Subandiyono. 2014. Performa Produksi lkan Lele Dumbo (Clarias
gariepinus, Burch) Yang Dipelihara Dengan Teknologi Biofloc. Jurnal Saintek
Perikanan,10 (1) : 37-42 hal.




225

ORIGINALITY REPORT

204 12+ 154 24

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Deswati Deswati, Rahmiana Zein, Suparno
Suparno, Hilfi Pardi. "Modified biofloc
technology and its effects on water quality
and growth of catfish", Separation Science
and Technology, 2023

Publication

2%

garuda.ristekbrin.go.id

Internet Source

2%

e

RC Mukti, M Amin, Yulisman. "Utilization of
alternative ingredients as combination feed
on the growth of catfish (Clarias sp.)", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

2%

-~

www.tandfonline.com

Internet Source

(2

e

www.globalscientificjournal.com

Internet Source

(K

S N Pratama, R C Mukti. "Utilization of herbal
supplements on feed on growth and survival
rate of catfish (Clarias sp.)", IOP Conference

Series: Earth and Environmental Science, 2021

Publication

(K

=

jjariie.com

Internet Source

(K

www.neliti.com

Internet Source

(K




E Aristasari, R A Nur ‘Aini, W Nopita,

Agustono, M Lamid, M A Al-Arif. "The growth,
protein content, and fatty acid of catfish meat

(pangasius sp.) With the addition of different
lysine doses in commercial feed", IOP
Conference Series: Earth and Environmental
Science, 2020

Publication

(K

www.mdpi.com

Internet Source

(K

www.jatit.org

Internet Source

(K

Widowati Budijastuti, Nur Ducha, Dyah <1
. : . %
Hariani, Raharjo. "The Effect of Giving Worm
Manure on The Growth of Catfish and Kale in
Buckets", E3S Web of Conferences, 2021
Publication
Submitted to Adtalem Global Education, Inc. <1
Student Paper %
K. M. HAVSTAD. "GROWTH PATTERNS OF <1 o
RANGE BEEF CALVES OVER DISCRETE °
PREWEANING INTERVALS", Canadian Journal
of Animal Science, 12/1989
Publication
www.bioflux.com.ro
Internet Source <1 %
docobook.com
Internet Source <1 %
I Putra, I Efendi, I Lukisyowati, U M Tang, R <1 o

Rusliadi, R A Manik. " Effects of Various
Carbon Doses on Tilapia ( sp) Culture with
Biofloc Technology ", IOP Conference Series:
Earth and Environmental Science, 2020

Publication




terubuk.ejournal.unri.ac.id

Internet Source

<1%

www.jurnal.unsyiah.ac.id

Internet Source

<1%

Ita Apriani, Elsari Tanjung Putri. "PENGARUH
PROBIOTIK PADA PAKAN TERHADAP
PERTUMBUHAN DAN KELANGSUNGAN
HIDUP IKAN LELE MUTIARA (Clarias
gariepinus) BUDIDAYA SISTEM BIOFLOK",
Jurnal Ruaya : Jurnal Penelitian dan Kajian
IlImu Perikanan dan Kelautan, 2021

Publication

<1%

M M El Feky. "Evaluation the Effect of Local
and Imported Yeasts as Supplementary Food
on the African Catfish (Clarias gariepinus) in
Egypt", Journal of Aquaculture & Marine
Biology, 2015

Publication

<1%

Robert Devi Anugrah, Rafvenia, Meitiyani,
Luthpi Safahi. "The Effect of Eggshell Organic
Fertilizer on Vegetative Growth of Cayenne
Pepper (Capsicum frutescens L)", IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

<1%

B
W

core.ac.uk

Internet Source

<1%

N
B

ejournal3.undip.ac.id

Internet Source

<1%

El
03

www.scilit.net

Internet Source

<1%

E
(0))

"Proceedings of the Andalas International
Public Health Conference 2017", BMC Public
Health, 2017

Publication

<1%




123dok.com

Internet Source <1 %

Abdul Rakhfid, Wa Ode Nanny Kulsum, Fendi <1 o
Fendi, Mosriula Mosriula et al. "The use of 0
probiotic for growth and survival of milkfish
(Chanos chanos Forskal)", Akuatikisle: Jurnal
Akuakultur, Pesisir dan Pulau-Pulau Kecil, 2020
Publication

Mehmet Hayta, Elif Meltem Iscimen. "Effects <1 o
of Phytochemical Fortification of Flour and °
Bread on Human Health", Elsevier BV, 2019
Publication
jurnal.faperta.untad.ac.id

{nternet SourcE <1 %
seminarfkp.undana.ac.id

Internet Source p <1 %
www.atlantis-press.com

Internet Source p <1 %

Exclude quotes Off
Exclude bibliography On

Exclude matches

Off



