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Abstract: Snakehead (Channa striata) is a fish that grows relatively slowly, but is a typical Sumatran fish with
high albumin content and economic value. This makes this fish a very prospect to be developed. Meanwhile,
dragon fruit peel is one of the wastes that can be used for diet raw materials and contains vitamins and minerals that
have the potential to be useful for increasing growth in fish. This study aims to determine the growth performance
of snakehead fed by adding dragon fruit peel flour. This study used test animals, namely snakehead fish juvenile
with the size of 1.06 + 0.02 g/fish. The experiment of fish reared in aquarium measuring of 35cm x 45cm x 90 cm,
filled with water as high as 15 cm without aeration. The experiment diets consisted of 5 types, namely feed added
with 0% dragon fruit flour (control); 0.5; 1.0; 1.5 and 2.0% of feed. Each treatment was repeated three times.
Snakehead was reared for 60 days and fed three times a day on an ad satiation basis. The parameters observed in
this study were the survival rate and growth performance of snakehead fish. The results showed that the survival
rate between treatments was not significantly different, namely in the range of 97.76 - 100%. Meanwhile, the
specific growth rate and feed efficiency of snakehead which added 2% to the diets were the highest, namely 8.66 +
0.04%/day and 67.83 £ 2.31%/day The conclusion of this study was the addition of dragon fruit peel flour at 2%

enhanced the growth performance of snakehead.
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1. Introduction

Snakehead has high economic value [1] and is a
popular local fish, especially in the Sumatra region
[2], including Lampung. This fish has started to be
cultured but still relies on catch and the price is
relatively high compared to other freshwater fish.
The albumin content is found in snakehead fish [3]
which is useful for accelerating wound healing. The
problem that exists in this snakehead fish farming is
its relatively slow growth, so it requires solutions
from various aspects of cultivation. One of them is in
terms of feed, efforts are made to find alternative
feed solutions that can increase the growth of this
snakehead fish.

When the COVID 19 pandemic hit the world,
consumption of fresh fruit increased. This is done to
increase body immunity. Fresh fruit production has
increased to meet domestic and export needs
compared to the previous year. In January-May 2020
the export demand was 375.000 tons [4]. The fruit
requested is dragon fruit, banana, mango, and
rambutan from several countries. Dragon fruit is a
fruit that is widely produced by farmers in Indonesia.
Most of the use of dragon fruit is in the flesh, while
the peel becomes waste. This waste can be used as
additives to feed. The ratio between dragon fruit as a
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whole with the peel is 1: 0.20 [5] or 22% of the peel
compared to the whole [6, 7].

Dragon fruit peel waste contains polyphenols
which are antioxidants [7]. The water content in
dragon fruit peel is about 92%, the rest is protein, fat,
and ash and the content of betacyanin and pectin is
relatively high [6]. [8] Sasina (2012) reported that
100g of dragon fruit peel contains 0.71g fiber, 6.7mg
betacyanin, total flavonoids of 220.28 mg CE, and
total phenol of 561.76 mg GAE. [9] reported that
vitamin C, saponins, alkaloids, steroids, tannins and
flavonoids are contained in dragon fruit peel extract.
The antioxidant activity of this waste is considered
higher than that of the fruit [10]. The content of
antioxidants and vitamin C in dragon fruit peel has
the potential as a nutrient that can support increased
growth and health in cultured fish.

Research on the use of dragon fruit peel has
been carried out on several fish. [11] reported that
adding 1% dragon fruit peel to clownfish feed
resulted in better color and growth quality than other
treatments. The color of black and orange koi carp
increases with the addition of this flour 15% of feed
[12] and increases growth [13]. Kidney damage can
be minimized in goldfish infected with Aeromonas
hydrophilla bacteria by adding dragon fruit peel
extract 6 ml/gram [14].
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One of the efforts that can be made to increase
growth and immune response in snakehead fish is
through a nutritional approach. This effort is
expected to reduce slow growth and susceptibility to
stress. The content of vitamins, amino acids and
antioxidant compounds in dragon fruit peel is
thought to be able to solve problems in snakehead
fish culture. Red dragon fruit peels contain
antioxidants that support fish health. [15] stated that
this activity is supported by several bioactive
components it contains. Flavonoids, polyphenols,
vitamins C, E, B and carotene. This bioactive content
is very necessary for fish health. Vitamin C protects
cells or tissues from oxidative stress due to free
radicals. This vitamin can inhibit the oxidation of
fats, proteins and DNA. Carotenoid supplementation
can increase growth in rainbow kuromui fish,
antioxidant activity of carotene reduces superoxide
dismutase (SOD) and malonyl dialdenyde (MDA)
indicating detoxification of ROS [16]. Therefore,
further research needs to be done because to
determine the effect of dragon fruit peel in feed on
growth performance in snakeheads.

2. Material and Methods
2.1. Materials

The materials used in this study were first,
snakehead juveniles with an average weight of 1.06
+ 0.02 grams were obtained from a farmer who
collects from Pringsewu Regency, Lampung
Province, Indonesia. Second, commercial feed with +
32% protein content. Third, the dragon fruit peel
used comes from red dragon fruit. The fourth is the
binder, which is used is progol and also distilled
water. Next are materials for proximate testing and
materials for water quality checks.

2.2. Methods
2.2.1. Preparation of Experiment Feed

The dragon fruit used is 700 - 800 g/fruit which
is obtained from cultivation in Lampung Province.
The preparation of dragon fruit peel flour refers to
according to [5]. Dragon fruit is weighed first and
then weeded by washing and removing the scales.
Furthermore, the peel is separated from the pulp and
weighed. The next step is the peel is thinly sliced
with a thickness of £ 1 mm, placed on a baking sheet
and then oven at 70°C for 7 hours. Once cool, the
dragon fruit peel is mashed with a blender and mortar
and then sieved. Dragon fruit peel flour (DFPF) is
ready to be mixed into the experiment feed.

The experiment feed used consisted of 5 types,
namely feed with the addition of DFPF. The feed
used is commercial feed with a protein content of
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32%. Commercial feed is added with dragon fruit
peel flour according to the dosage with a binder and
distilled water and then dried and dried for 5-7 hours.
After that the feed is stored in plastic jars and used
according to the treatment. The treatment (T) in this
study were commercial feed added 0% DFPF (T1),
0.5% (T2), 1.0% DFPF (T3), 1.5% DFPF (T4) and
2.0% (T5). DFPF has been mixed in commercial feed
according to the percentage of treatment/kg feed

2.2.2 Experiment animals and rearing

Before the study, snakehead was reared for 1
week and given commercial feed (32% protein) for
acclimatization to the research conditions. The test
fish were reared for 60 days. At the beginning of the
study, individual fish were weighed and distributed
randomly into 15 rectangular  aquariums
(35x45x90cm) with a density of 10 fish/aquarium.
Feeding with a feeding rate of 5% three times a day
(around 07.00, 12.00 and 17.00 WIB). Media for
rearing water without aeration with a water change of
25% and feces on siphon every day.

2.2.3. Experimental variable and

procedures

This study used a completely randomized design
with five feed treatments and three replications.
Experimental variables in the current study was
survival rate, initial and final biomass, feed
consumption, specific growth rate and feed
efficiency. Data were analyzed using a one-way
ANOVA analysis of variance. The program used is
IBM SPSS 26. If there is data that shows a significant
difference, it will be followed by the Duncan test,
comparing T1 with T2, T3, T4 and T5. The 5%
significance level was considered in all statistical
analysis.

analytical

2.3. Data Analysis

The survival rate was calculated by the humber
of fish at the beginning and the end of rearing. Fish
biomass was weighed at the start and end of
maintenance. The amount of feed consumption is
calculated every week based on the percentage of
feeding rates given during rearing. Feed efficiency
and specific growth rate were calculated based on
[17].

3. Results and Discussion
The survival rate of snakehead which was
given the addition of dragon fruit peel flour

showed not significantly different between all of
the reatments as shown in Figure 1.
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Figure 1. Survival Rate of Snakehead with Addition of Dragon Fruit Peel Flour (DFPF)

The survival rate of snakehead which was given
addition and without the addition of DFPF in the feed
resulted in high yields. This means that all treatments
can live well with different feed treatments and are
classified as good maintenance because the survival
rate ranges from 96.7 - 100%.

It is assumed that the snakehead has sufficient
nutritional needs and is conducive to the quality of its
maintenance water. The content of the commercial
feed given contained about 32% protein and there
was also the addition of protein in the treated feed
which came from DFPF. This protein content is

= initial weight average

Average weight (g)
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sufficient for fish growth. While the water quality
parameters found were temperatures ranging from 27
— 30°C, pH ranging from 6.5 - 7, dissolved oxygen
ranging from 5.3 to 5.6 mg / | and ammonia levels
from 0.0015 to 0.0017 mg / I. Measured water quality
parameters are in the toleranced range for snakehead
fish [18, 19].

The growth of snakehead which was given the
addition of dragon fruit peel flour showed a
significant increase in changes in the initial and final
weight means as shown in Figure 2.

= final weight average

Addition of DFPF

Figure 2. Enhancement the Growth of Snakehead with Addition of Dragon Fruit Peel Flour (DFPF)

The average growth of snakehead weight for 60
days in the addition of dragon fruit peel flour
treatment at a percentage of 0.5 and 1.0% showed no
significant  difference compared to control.
Meanwhile, the addition of dragon fruit peel flour as
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much as 1.5 and 2%/kg of feed resulted in higher
growth than control and was statistically significant.
However, adding 2%/kg of feed resulted in the best
growth. The amount of feed consumption and feed
efficiency in snakeheads is presented in Figure 3.
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Figure 3. Feed Consumption and Feed Efficiency of Snakehead with Addition of Dragon Fruit Peel
Flour (DFPF)

The amount of feed consumption did not differ
significantly in all treatments. On the other hand,
feed efficiency with the addition of dragon fruit peel
flour was significantly higher at the addition of 2% to
the feed, while the other treatments were not

significantly different from the control. The increase
in biomass weight and specific growth rate in the
utilization of feed on snakehead added with dragon
fruit peel flour is presented in Table 1.

Table 1. Growth of the Snakehead Which Was Fed with the Addition of Dragon Fruit Peel Flour

Dragon Fruit Peel Flour (DFPF) Addition in Feed

Parameters

0% DFPF 0.50% DFPF 1.0% DFPF 1.5% DFPF 2.0% DFPF

IB (gr) 10.43+ 0.08a 10.53+ 0.08a 10.70+ 0.06a 10.57+ 0.12a 10.63+ 0.03a
FB (gr) 46.33+ 0.28a 48.57+ 0.27ab 50.25 +0.38abc 51.88+ 2.36bc 54.04+ 1.76¢
SGR (%) 7.74+ 0.08a 8.13+ 0.20a 8.04+ 0.04a 8.27+ 0.03a 8.66+ 0.04b

*) Superscript letters behind different standard deviation values in the same row indicate a significantly different effect (P <0.05), IB:

initial biomass and FB: final biomass.

Significant enhancement in biomass was
obtained in the DFPF added of 1.5 and 2.0% / kg of
feed. Meanwhile, the amount of feed consumption did
not differ significantly in all treatments. While the
feed efficiency with the addition of dragon fruit peel
flour was significantly higher at the addition of 2% to
the feed, while the other treatments were not
significantly different from the control.

The addition of dragon fruit peel flour also
affected on the specific growth rate and feed
efficiency of snakeheads. It can be seen in the results
in Table 1, the addition of 2% DFPF / kg feed
significantly increased the specific growth rate and
feed efficiency. However, the addition by a smaller
number does not affect both parameters.

Dragon fruit peel flour contains about 5% crude
protein so that when it is added to commercial feed
there is an increase in protein content. The increase in
protein was obtained by 2-3% in the commercial feed
when 0.5-2.0% DFPF was added to feed [5]. The
increase in protein in the treated feed had a positive
correlation with the increase in the specific growth
rate and the level of feed efficiency. Protein is very
necessary for the growth phase. The addition of DFPF
in snakehead fish feed led to an increase in growth
performance.

In addition, dragon fruit peel contains antioxidant
compounds in the form of vitamin C, flavonoids,
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tannins, alkaloids, steroids and saponins [9]. The
addition of vitamin C to snakehead fish feed increases
growth as research [20] as well as other fish [21, 22,
23], while flavonoids, tannins, alkaloids, steroids and
saponins are antioxidants that can increase endurance
[24, 25]. These two things can indirectly support the
growth performance of snakehead fish.

Vitamin C and flavonoids are components that
can prevent oxidative stress. Vitamin C can easily
capture reactive oxygen and nitrogen species, such as
superoxide, hydroperoxyl radicals, and nitrogen
dioxide radicals, thereby preventing damaging
reactions to biomolecules. In the body, vitamin C can
protect long-chain unsaturated fatty acids, vitamin E,
and vitamin A from oxidation [26]. This is an
important function because long-chain unsaturated
fatty acids and vitamin E are essential components for
maintaining the integrity of cell membranes. While
flavonoids can inhibit the enzymes responsible for
producing superoxide anion radicals, the reaction
terminates and extinguishes superoxide anion radicals
[27].

Antioxidants in dragon fruit peel can inhibit
superoxide anion radicals. Flavonoids in dragon fruit
peel play a role in hydrogen atoms to capture
hydroxyl radicals to make them non-reactive and
inhibit free radicals [28]. Red dragon fruit peel (1
mg/kg) can inhibit 83.48% of free radicals [29]. [30]
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reported that the addition of 5% dragon fruit peel in
the ration could reduce cholesterol, LDL,
triglycerides, and maintain HDL effectively in broiler
chicken blood. Antioxidant activity can increase
growth and health in rainbow caramoi [16] and red
tilapia [31] [32].

4. Conclusions

Best enhancement of the growth of snakehead
was obtained from the addition of dragon fruit peel
flour of 2% in the feed. The improved growth
performance was mainly the increase in the final
biomass, the specific growth rate and the feed
efficiency.
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