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ABSTRACT

The business opportunities for ornamental fish, especially the Channa type, are very potential,
so optimization must be done, especially in their growth. The aim of this research was to
determine the effect of adding different doses of cinnamon bark flour to feed on the growth of
pearl snakehead fish and to determine the best dose of cinnamon bark flour in feed for the
growth of pearl snakehead fish. The seed samples used fish measuring 6-7 cm which were kept
in jars with a capacity of 15 L. The research used an experiment with a completely randomized
design (CRD) with 4 treatments and 3 replications, A (0 additions of cinnamon bark flour), B
(0.5 g cinnamon bark flour/kg feed), C (1 g cinnamon bark flour/kg feed), and D (1.5 g
cinnamon bark flour/kg feed). The addition of cinnamon bark flour to the growth of pearl
snakehead fish was very significantly different to the growth of pearl snakehead fish seeds. The
best growth dose in treatment D was 6.95 g with a daily growth of 0.25 cm and an additional
length of 2.50 cm and an FCR value reaching 1.39, however the addition of cinnamon bark
flour did not make a significant difference to the SR value. Observation results resulted in water
quality temperature 27-30°C, pH 7.1-7.3, DO 4.6-6.0 mg/L.
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ABSTRAK
Peluang usaha ikan hias terutama jenis Channa sangat potensial sehingga harus adanya
pengoptimalan terutama dalam pertumbuhannya. Tujuan dari penelitian ini untuk mengetahui
pengaruh penambahan tepung kulit kayu manis dengan dosis yang berbeda pada pakan
terhadap pertumbuhan ikan gabus mutiara dan untuk mengetahui dosis tepung kulit kayu manis
terbaik pada pakan bagi pertumbuhan ikan gabus mutiara. Sampel benih menggunakan ikan
berukuran berukuran 6-7 cm yang dipelihara pada toples berkapasitas 15 L, Penelitian
menggunakan Experimen dengan rancangan acak lengkap (RAL) dengan 4 perlakuan dan 3
ulangan, A (0 penambahan tepung kulit kayu manis), B (0,5 tepung kulit kayu manis g/kg
pakan), C (1 tepung kulit kayu manis g/kg pakan), dan D (1,5 tepung kulit kayu manis g/kg
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pakan), Penambahan tepung kulit kayu manis terhadap pertumbuhan ikan gabus mutiara sangat
berbeda nyata terhadap pertumbuhan benih ikan gabus mutiara. Dosis pertumbuhan terbaik
pada perlakuan D yaitu 6.95 g dengan pertumbuhan harian 0.25 cm dan penambahan Panjang
2.50 cm serta nilai FCR mencapai 1.39, namun penambahan tepung kulit kayu manis tidak

memberikan perbedaanya nyata terhadap nilai SR. Hasil pengamatan hasil kualitas air suhu
27-30°C, pH 7.1-7.3, DO 4.6-6.0 mg/L.

Kata kunci: Ikan Gabus Mutiara, Kulit Kayu Manis, Pertumbuhan

INTRODUCTION

Ornamental fish farming opportunities are very popular in Indonesia. It is recorded that
there are 400 species of freshwater ornamental fish in Indonesia (Administrator, 2018). This
provides opportunities for farmers to increase ornamental fish production in Indonesia. The
period for cultivating ornamental fish is relatively short, does not require special training or
skills, does not require large capital, and does not require a large cultivation area. In recent
years, the Channa genus fish has been very popular for ornamental fish collectors, in addition
to its meat being used for consumption or traditional medicine, the Channa genus fish has a
beautiful body pattern (Veronika, 2023). One of them is the Channa asiatica fish or often called
the pearl snakehead fish which has tens of thousands of communities of lovers of this fish.
(Hiko, 2020).

Pearl snakehead fish are spread from East Asia including Japan (Ishigaki Shima and
Ryuku Islands), China (middle and lower Chang Jiang, and Xub River basin), and Taiwan, to
Southeast Asia, precisely in East Vietnam (Jayakarila, 2019). Often found in rice fields, rivers,
and lakes (Dahlia ef al., 2022). The advantage of pearl snakehead fish is that it can maintain its
body in an environment with minimal oxygen. Because according to Pertiwi et al., (2017) this
fish utilizes the absorption of atmospheric oxygen with a labyrinth organ covered with
respiratory epithelium. Even pearl snakehead fish can survive for 72 hours against pH changes
from 4.3 to 9.4 due to poor pond conditions (Britannica, 2021). However, the problems that are
often faced when domesticating snakehead fish are carried out in ponds or aquariums are feed
and growth.

Trash fish is often the choice for snakehead fish feed but has the risk of inducing disease
and environmental problems, especially the diverse nutritional content of trash fish makes the
growth of snakehead fish unpredictable (Djauhari et al., 2022). So there must be feed
innovation to support the growth of snakehead fish. One of them is using commercial feed that
has a clear nutritional content which is added with natural ingredients as feed additives (Yahya
et al., 2022). Feed additives function to reduce the cost of purchasing feed and support
environmentally friendly growth for pearl snakehead fish.

Cinnamon (Cinnamomum burmanni) is very potential as a feed additive agent that
improves fish growth performance by utilizing secondary metabolism compounds from
cinnamon such as flavonoids that can help form muscle (meat) by increasing the performance
of protein and collagen biosynthesis in body tissues (Takasao et al., 2012). The use of cinnamon
has been proven to be able to increase the growth of several fish such as grouper (Habiba et
al.,2021), catfish (Tartila et al., 2021) and patin fish (Rolin et al., 2015; Setiawati et al., 2014).
So the purpose of the study was to determine the effect of adding cinnamon bark flour and the
best dose that can be added to feed for the growth of pearl snakehead fish.

RESEARCH METHODS
Place and Time
The research was conducted at the Fisheries Research Lab, Pekalongan University,
Pekalongan City from November to December 2023.
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Tools and Materials

Research equipment includes maintenance jars, aeration equipment, water quality
measuring devices, sieves, grinders, digital scales and stationery. The materials used are 6—7
cm pearl snakehead fish seeds, commercial feed and cinnamon bark flour.

Research Design
The study applied the Completely Randomized Design method with 4 treatments in
triplicate and was experimental in nature. The treatment dose applied in this study refers to the
research of Setiawati ef al., (2014) namely:
Treatment A: 0.0 g cinnamon bark flour/ kg feed
Treatment B: 0.5 g cinnamon bark flour/ kg feed
Treatment C: 1.0 g cinnamon bark flour/ kg feed
Treatment D: 1.5 g cinnamon bark flour/ kg feed

Procedure

Preparation of research containers and equipment and sterilization by cleaning with
soapy water, adding PK (Calcium Permanganate) powder and drying by drying in direct
sunlight. There are 12 research containers in the form of 15 L jars and equipped with aeration
equipment per container. After the container is ready, it is filled with sterile water as much as
has been previously settled. Spreading pearl snakehead fish seeds measuring 6-7 cm as test
animals with a stocking density of 5 per container with a water capacity of 1 fish/L (Yahya et
al., 2022) and carrying out an acclimatization process for 2-3 days so that the fish seeds adapt
to the maintenance environment.

After the maintenance media is ready, the preparation of test feed is continued, which
was previously carried out by making cinnamon bark flour by cleaning and drying the
cinnamon bark. Furthermore, the flouring process is carried out with a grinder. The finished
flour is weighed according to the reference dose and mixed into commercial feed by adding
enough water to the cinnamon bark flour (Sandriyani et al., 2015). After mixing, the test feed
is air-dried so that the nutrients in the feed do not change.

Maintenance is carried out for 4 weeks with daily feeding given a dose of 5% of the
biomass to support maximum growth (Yulfiperius ef al., 2022) which is divided into 2 times,
namely morning and evening. By giving it gradually into each maintenance container (Iskandar
& Elrifadah, 2015)

Test Parameters
Absolute length is measured using the formula of Lucas et al., (2015), namely as follows:
L=Li—Lo
Information:
L = Length of reared fish (cm); Lt= final length of fish kept (cm); LO= initial length of fish
kept.

Average Daily Growth (ADG) calculated by the formula (Kusuma et al., 2024):

ADG — Gt — GO
H
Information:

ADG = Daily weight gain; Gt = final weight (g); GO = initial weight (g); H = maintenance
interval (days)

The growth of the biomass of snakehead fish seeds utilizes weight calculations from the
formula (Yulfiperius, 2021), namely:
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G=W-W,

Information:

G = Absolute biomass growth of fish (g); Wt = Final biomass of fish (g); W0 = Initial biomass

of fish (g).

The feed conversion ratio or FCR is calculated by applying the formula from Maulizar
et al., (2019), namely:

F

FCR =
(Wt + D) — W0

Information
FCR = feed conversion ratio F = Accumulated feed consumed (g); Wt = final fish biomass (g);
WO = initial fish biomass (g); D = accumulated dead fish biomass.

Survival rate calculated by the formula Muchlisin ez al., (2017):
No — Nt
H = No x100
Information:
KH = Survival (%); Nt = Accumulation of dead fish (tails); No = Total accumulation of initial
fish (tails)).

Data Analysis

Research data collection was conducted every week except for water quality data which
was collected every day. In addition to water quality which was analyzed descriptively, other
research data were analyzed statistically using ANOVA analysis of variance to obtain the effect
of mean differences between treatments which were previously pre-tested by looking at the
normality and homogeneity of data distribution with normality tests and homogeneity tests.
After being analyzed using ANOVA, a Tukey test was carried out with a 5% test level for the
real difference test (HSD) between treatments.

RESULT
Growth Performance
The results of the growth performance parameters of the pearl snakehead fish are
summarized in Table 1.

Table 1. Results of the growth performance of the pearl snakehead fish

Parameters Dosage for adding cinnamon bark flour to feed
0 g/kg 0.5 g/kg 1 g/kg 1.5 g/kg
Absolute Length (cm) 1.60+0.05¢ 1.70+0.05¢ 2.00+0.08° 2.50+0.052
Absolute Biomass (g) 4.30+0.05¢ 4.81+0.19°¢ 5.71+0.31° 6.95+0.11*
Average Daily Growth 0.15+£0.0049¢  0.17+0.0066° 0.20+0.0112° 0.25+0.00392

(2

Description: differences in notation symbols indicate significant differences between treatments at p>0.05

Cinnamon bark flour has a significant effect (p<0.05) on the growth performance of pearl
snakehead fish such as Absolute Length, Biomass and ADG. From these results, the best dose
was produced to increase the growth performance of pearl snakehead fish, namely in treatment
D (2.5 g/kg) with an average biomass growth result reaching 6.95 g with a daily growth rate of
0.25 g with an absolute length reaching 2.50 cm. These results are able to provide direct growth
performance results compared to research from Setiawati et al., (2014) which obtained the best
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dose at 1% cinnamon flour which was able to increase 2 times the total digestibility of feed
than feed without additional cinnamon flour but was unable to provide a significant increase in
the growth rate of catfish.

Feed Conversion Ratio (FCR)
The results of the feed conversion that can be utilized by pearl snakehead fish to be made
into meat can be seen in Figure 1.

1,6
1,52+0.022 155 &
- ’ S
=
1,46+0.02° 1,5 g
1,41+0.02¢ 1,45 B
i 1,39+0.01¢ 2
14 3
=
135 8

: 1,3

A (0.0 g/kg B (0.5 g/kg C (1.0 g/lkg D (1.5 g/kg
pakan) pakan) pakan) pakan)
Treatment

Description: differences in notation symbols indicate significant differences between treatments at p>0.05

Figure 1. Feed Conversion Ratio (FCR) of Pearl Snakehead Fish

From Figure 1, the results of the addition of cinnamon bark flour have a significant effect
on the level of feed conversion ratio in snakehead fish. However, between treatments D (1.5
g/kg) and C (1 g/kg), the feed conversion ratio value is not significantly different. From Figure
1, it can be seen that the best FCR value in this study was 1.39, which is the average FCR value
in treatment D (1.5 g/kg).

Survival Rate

The results of the study showed that the treatment of cinnamon bark flour was unable to provide
an effect on the percentage of survival of pearl snakehead fish, but in this study, pearl snakehead
fish seeds were able to defend themselves well. This can be seen from Table 2.

Table 2. Survival Rate of Pearl Snakehead Fish

Treatment
Test A B C D Total
1 5 5 5 5
2 5 5 5 5
3 5 5 5 5
Amount 15 15 15 15 60
SR% 100+£0.00*  100+0.008  100+0.00* 100+0.00*

From Table 2, the results of the percentage of pearl snakehead fish survival in all
treatments obtained a percentage value of 100% or there was no death of any pearl snakehead
fish seeds during maintenance.
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Water Quality
The results of quality observations in all maintenance media can be seen in Table 3.

Table 3. Water Quality Parameter Values for Pearl Snakehead Fish Maintenance Media

Water Quality Parameters  Observation result Optimal Value

Temperature (°C) 27-130 25 — 30 (PuskoMedia, 2023)

pH 7.1-73 6.2 — 7.8 (Muslim & Yonarta, 2017)

Dissolved oxygen (mg/L) 4.6-6.0 3.0 — 6.0 (Kordi, 2019)
DISCUSSION

Growth Performance

Fish will experience a growth process by utilizing excess energy from the remaining
process of carrying out all functions to maintain their lives. The more energy left after fulfilling
the functions of all their bodies, the more energy can be used for the growth process. This main
energy is obtained by fish from the feed consumed. In addition, the environment, genetics and
the ability of fish to convert the feed consumed into energy greatly affect fish growth (Sonavel
et al., 2020). So that growth is closely related to the health and stress factors of fish that affect
the performance of fish in responding to the energy received.

The results of the performance parameters of the growth of pearl snakehead fish seeds
fed with additional cinnamon bark obtained the best dose in increasing the growth performance
of pearl snakehead fish seeds, namely the addition of cinnamon bark flour 1.5 g / kg of feed
(treatment D) with an absolute length growth of 2.5 cm and biomass reaching 6.95 g with a
daily rate of 0.25 g/ day. Compared to other doses such as treatment C (1 g/kg) which obtained
a length growth of 2 cm and biomass of 5.71 g with a daily rate of 0.2 g and treatment B (0.5
g/kg) with a length growth of 1.70 cm and biomass of 4.81 g with a daily growth rate of 0.17
g. This also proves that the addition of cinnamon bark flour has a positive impact on the growth
of snakehead fish compared to the control treatment (0 g/kg) which obtained the lowest growth
performance with a length growth of 1.60 cm and biomass of 4.30 g with a daily rate of 0.15
g. This study provides a more significant effect on growth compared to the study of Setiawati
et al., (2014) which did not significantly affect the growth rate of catfish. It is suspected that
the addition of cinnamon bark flour can increase the appetite of pearl snakehead fish and add
nutrition to the feed given.

Cinnamon bark contains flavonoid and tannin compounds (Lusiana et al., 2012). These
compounds act as antioxidants that function to form new cells and protect cells from pathogens.
In line with Sianturi et al., (2013) who explained that this antioxidant functions to neutralize
free radicals and helps rearrange the structure of red blood cells and supports increased growth
value. The highest content in cinnamon bark is cinnamaldehyde content. According to Takasao
et al., (2012) the presence of cinnamaldehyde increases the process of tissue collagen and
protein biosynthesis by stimulating the performance of insulin-like growth factor (IGF-1) so
that more protein can be used for muscle formation (meat). Another abundant content in
cinnamon bark is essential oils of the phenol group which contain simple fats, sugars and
proteins (Ervina et al., 2016; Al-Dhubiab, 2012). The addition of fat, sugar and protein from
this essential oil provides increased nutrition in feed. Audina et al., (2018) added that this
essential oil provides a relaxing effect and produces better digestive performance so that it
stimulates increased appetite and ultimately helps provide additional energy to increase growth.

Cinnamon bark also contains vitamins A, B, and K. Vitamin A is related to stimulating
the physiological performance of fish, especially in vision, embryogenesis and reproduction
and helps in growth and provides protection for epithelial cells (Héctor & Hardy, 2020).
Vitamin B also provides growth support by stimulating the optimization of body cell function
and DNA production in the fish's body, thereby stimulating the fish's appetite. And vitamin K
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is related to bone mineralization, thus helping to strengthen the fish's bone structure to grow
(Krossay et al., 2011).

The positive effects obtained from the addition of cinnamon bark flour were very much
felt in the results of this study. However, in the control treatment (0 g/kg), the benefits of
cinnamon bark could not be obtained because there was no addition of cinnamon bark flour
added to the feed consumed by pearl snakehead fish so that the growth performance results
from the control treatment or treatment A produced the lowest growth performance.

Feed Conversion Ratio

The feed conversion ratio or FCR is closely related to the ability of fish to utilize feed
nutrients to be converted into additional meat quantity. Optimizing feed absorption with
minimal feed consumed results in a better feed conversion ratio value. The best FCR value
produced by adding cinnamon bark flour to snakehead fish seeds is 1.39 in treatment D (1.5
g/kg) and the lower the dose of cinnamon bark flour addition will produce a greater FCR value
such as treatment C (1 g/kg) produces an FCR value of 1.41, treatment B (0.5 g/kg) produces
an FCR value of 1.46. However, the results of adding cinnamon bark flour have a significant
effect on the FCR value of pearl snakehead fish seeds compared to the control treatment
(treatment A: 0 g/kg) which produces an FCR value of 1.56.

This is related to the abundance of antioxidant content contained in cinnamon bark such
as its main compound, namely Cinnamaldehyde or cinnamaldehyde and other compounds such
as essential oils, eugenol, cinnamic acid (Maslahah & Nurhayati, 2023). The antioxidant
content in cinnamon bark is able to activate increased digestive enzyme function in the form
of multiplying mitochondrial antioxidant enzymes (Li ef al., 2023), Antioxidants are able to
increase the antioxidant system in the intestine, minimize inflammation and help the work of
intestinal microbes to break down nutrients into forms that are more easily absorbed by the
body (Yang et al., 2024). According to Uyun et al., (2021) antioxidant compounds play a role
in protecting and repairing cells against damage from free radicals.

These antioxidants are able to degrade Reactive Oxygen Species (ROS) such as catalase,
superoside dismutase to various peroxidases. ROS are organic compound products produced
from cellular redox processes and disrupt the structure of DNA and proteins (Hikmah &
Hardiany, 2021). So in addition to preventing oxidative stress, antioxidants can stimulate
increased nutrient absorption and immunity from fish. This causes an increase in fish
digestibility to utilize the nutrients in the feed consumed optimally. This is also assisted by the
presence of essential oils that provide an increase in the balance of nutrients and energy that
are managed in the physiological process by providing a sense of calm to the fish so that the
fish are able to carry out the metabolism process optimally, especially in the breakdown of
nutrients into energy to increase the quantity of meat formation (Pratama et al., 2017; Setiawati
et al., 2014).

Meanwhile, the high FCR value in the control treatment (treatment A) compared to the
feed treatment that added cinnamon bark flour was due to the fish's imperfect absorption of
feed due to the absence of additional functions that could support increased digestibility of
feed. This is in line with the opinion of Arief et al., (2016) that the high FCR value is influenced
by feed that is not absorbed optimally and more will be wasted as feces. However, this FCR
value is still in the good category because according to Armando et al., (2021) the FCR value
of snakehead fish is in the good range, namely no more than 1.6.

Survival Rate

The ability of fish to survive is supported by the condition of the fish, the nutrients
consumed and the maintenance environment. In this study, the addition of cinnamon bark flour
did not affect the Survival rate (SR) of pearl snakehead fish seeds even though there were
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additional beneficial compounds from cinnamon bark flour consumed by the fish. In all
treatments, the SR results were equally good, namely with an SR Level of 100%, which means
there was no mortality from all treatments, both test and control treatments. This is inseparable
from the ability of snakehead fish to adapt to a good environment (Tjahjaningsih, 2019). In
addition, it is supported by a controlled maintenance environment, especially the application
of maintenance media in optimal conditions to support fish during maintenance. Control of
maintenance media, such as temperature, dissolved oxygen (DO) and pH, is always carried out
every day to ensure that the conditions are appropriate for pearl snakehead fish to maintain all
their body functions (Juliyanti et al., 2016). The use of feed also plays a role in the high SR
Level in this study. The commercial feed used contains 35% protein. Because according to
Masdianto et al., (2021) to maintain high viability, snakehead fish should use feed with a
protein content of more than 30%, while feed with a protein content of less than 30% will have
an effect on reducing the body function of snakehead fish, especially for growth.

Water Quality

Water quality is an important factor for fish to live and carry out their bodily functions,
poor water quality can cause several physiological disorders, high stress levels and even cause
fish death (Sieger et al., 2019). Because the decline in water quality is one of the factors of
unconsumed feed or that is excreted by fish in the form of feces (Dwiputra et al., 2021). In this
study, controlled water quality conditions in optimal conditions support fish to maintain their
lives.

Water quality such as the temperature of the maintenance media is 27-30 °C. This
maintenance temperature is still in optimal conditions for snakehead fish because the optimal
value of good snakehead fish water temperature is around 25-30 °C (PuskoMedia, 2023).
Dissolved oxygen (DO) in the maintenance media ranges from 4.6-6.0 mg/L with a DO value
that can be accepted by snakehead fish to maintain their physiological functions ranging from
3.0 - 6.0 mg/L (Kordi, 2019). And the pH of the maintenance media water is maintained in the
range of 7.1-7.3 with the optimal pH of the maintenance of snakehead fish ranging from 6.2—
7.8 (Muslim & Yonarta, 2017). This is achieved by maintaining the quality of the maintenance
media water quality such as monitoring, using aeration and filtration systems, cleaning and
regular water changes. In addition, regulating the density of the fish population in each test
container also supports maintaining the quality of water quality.

CONCLUSION
The conclusion of this study is that the growth performance of pearl snakehead fish seeds
is very significantly influenced by feed that is given additional cinnamon bark flour with the
best dose resulting in 1.5 g/kg of feed which produces absolute length growth of 2.5 cm and
biomass reaching 6.95 g with a daily rate of 0.25 g/day.
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