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Abstract

Ilham Agung Hernowo?, Pinandoyo Pinandoyo’, Johannes Hutabarat', and *Vivi Endar Herawati.
2020. The Effect of Subtitution Addition of Indian Copperleaf Flour and Taoge Flour Combination in
Artificial Feed on Feed Utilization Efficiency and Growth of Tilapia (Oreochromis niloticus).
Aquacultura Indonesiana, 21 (1): 32 —-41 . Tilapia is a superior freshwater commodity in Indonesia. The
problem with tilapia farmers is the high price of commercial feed because raw materials are still imported.
Alternative materials are needed to reduce the cost of feed. One of the treatments is by adding local raw materials
that can stimulate the growth of tilapia, namely by adding a combination of indian copperleaf flour and bean
sprout flour in artificial feed that is useful to stimulate the growth of cultivated tilapia. This study aims to
determine the effect and the best dose of the addition of indian copperleaf flour and taoge flour waste on
artificial feed on the efficiency of feed utilization and growth of tilapia (Oreochromis niloticus) seeds. The
method used is an experimental method with a Completely Randomized Design (CRD) with 4 treatments and
3 repetitions. Test fish used was tilapia with an average weight of 3.37 + 0.16 grams which were kept in a
bucket of 15 L. water. The combination of earrings amaranth flour and bean sprouts flour used was in the ratio of
0%: 0% (A), 100 %: 0% (B), 50%: 50% (C) and 0%: 100% (D). Observation variables included the efficiency of
feed utilization, growth, life pass, and water quality. The best results of this study were 50%: 50% (C) with, RGR,
EPP, FCR, PER, TKP and Survival, respectively, 3,31.60 + 0,15% / day, 76.60 + 3, 07%, 1.31 + 0.05, 2.48 +
0.04%, 91.37 + 1.45 grams and 86.67 + 6.67a%. Water quality results in maintenance in the optimal range.
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feed used. A feed is a source of material and

Introduction energy to sustain fish survival and growth, but
on the other hand, feed is the biggest component

for raising fish, usually around 60-75% of the
total production cost (Amalia et al., 2018). Good
quality food is an important factor in
determining the success of fish farming. Sprouts

economic value and an important commodity
and becoming an affordable source of animal
protein. Tilapia production in Indonesia in 2015

reached 592,365 tons with an average in Indonesia are very easy to find in almost all
production of 197,455 tons.Tilapia production regions in Indonesia, sprouts that are rarely used
from 2010 to 2013 experienced a fairly high and thrown away. Indian copperleaf flour
increase with an average increase of 34.85%. (Acalypha indica) contains saponins and
Total tilapia production was 6.83% of total tannins, flavonoids and essential oils. The
aquaculture production in 2013. Comparison of content of active compounds in Indian
total national tilapia production to total world copperleaf flour (Acalypha indica) can then be

used as an antimicrobial agent (Handayani et al.,
2018). Plant earring has a pharmacological
effect that is as anti- inflammatory, antibiotic,
astringent and laxative art (Ameilia, 2018).

tilapia production showed that in 2011
Indonesia ranked third as the largest producer of
tilapia products with a percentage of around

20.3% of total tilapia production in the world Indian copperleaf flour (Acalypha indica) is one
(Salsabilaetal., 2018). o of the abundant weeds. Indian copperleaf flour
_ The success of fish farming is greatly are still many plants that grow wild so the price
influenced by the availability and quality of the is cheaper than soybean meal. Indian copperleaf
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flour usually grow on the side of the road, grass
fields that are not treated and often become a
nuisance crop on agricultural land (Subkhan,
2017).
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The raw material which used is bean
sprout waste which is very easy to obtain
because most households often consume bean
sprouts. Bean sprouts on the market are often
considered useless and pollute the environment
because they rot easily. In terms of nutritional
content, this waste can likely be used as a feed
ingredient. In addition to providing economic
value and reducing environmental pollution,
the utilization of market waste into new
commodities can provide additional income for
farmers. Bean sprouts contain 63.35%
water, 7.35% ash, 1.17% fat, 13% - 14% protein,
49.44% crude fiber and 64.65% TDN (Rahayu
et al., 2010).

Based on this, the researcher wanted to
know the effect and the best dose of Indian
copperleaf flour flour and bean sprouts flour on
artificial feed on the efficient utilization of feed,
growth, and survival rate of tilapia.

Materials and Methods

The fish used in this study were tilapia
seeds originating from the Freshwater Fish
Seedling and Aquaculture Center in Janti,
Klaten. The test fish used were tilapia seeds
that would have been selected beforehand so
that they were of uniform size, physical health
and not deformed. Seed size used with a mean
weight of 3.37 + 0.16 grams. Stocking
density of each container 1/ 1 liter. The tools
used to support this research activity consist of
a blender to smooth earrings and bean sprouts, a
bucket used as a mixing container for feed
ingredients, a pellet molding machine to make
a feed into pellet-shaped, the jar functions as
storing feed, a bucket as a container for raising
fish, electric scales function as weighing fish,
the ruler and millimeter block function to
measure fish body length, DO meter measures
DO, pH paper, and water temperature using a
thermometer, a small fish net for sampling
growth and moving fish.

The method used in this study is an

experimental  research method with a
Completely  Randomized Design (CRD)
consisting of 4 treatments and 3 replications.
Concentration on Indian copperleaf flour flour
and bean sprouts used in this study was based on
concentrations from Rosyidah (2016) and
Puspitasary et al. (2018), The treatments used in
this study are as follows:
Treatment A: Artificial feed without a substitute
for Indian copperleaf flour flour and bean sprout
flour (control) Treatment B: Artificial feed with
substitute Indian copperleaf flour flour 100%
and bean sprout flour 0% Treatment C: Artificial
feed substitution of earrings with spinach flour
50% and bean sprouts waste 50% Treatment D:
Artificial feed with substitute 0% spinach flour
earrings and 100% bean sprout waste flour.

The test feed used is artificial pellet feed
with 31.67% which was partly replaced with
vegetable protein content that has been replaced
with Indian copperleaf flour flour and bean
sprouts waste flour to replace the raw material
of soybean meal according to treatment. The
comparison of soybean meal flour which was
replaced by Indian copperleaf flour flour and
bean sprouts waste flour were treatment B
(53.16%: 46.84%), treatment C (48.72%:
51.28%) and treatment D (43, 34%: 56.66%).
Comparison of protein between animal protein
and vegetable protein making up the feed is
50%: 50%, this is because tilapia is an omnivore
fish where the animal protein and vegetable
protein contained in the feed must be
balanced. Preparation of test feed carried out
includes the preparation of raw materials to be
used. In the Indian copperleaf flour, the Indian
copperleaf flour plant part used as flour is in the
leaves, while the waste of bean sprouts flour, the
material used is waste bean sprouts obtained in
the market, then the preparation of feed
formulations using the Ms.excel and the process
of making feed. Proximate analysis is carried out
aimed to determine the Results of the proximate
analysis of raw materials making up the test feed
shown in Table 1.

Table 1. Proximate Analysis of Raw Material Feed Ingredients Composer (wet weight) Used in Research

Compo  nent(%)
Type Water Protein BETN Fat SK Ash Total (%)
Fish Meal * 8.65 45.70 12.27 6.18 3.26 23.94 100.00
'Fr:g:f‘r”*c"ppe”eaf flour 7 09 1964 3026 507 21.07 16.87 100.00
Waste Bean Sprouts FI our* 11.38 30.21 29.03 2.29 21.46 5.63 100.00
Soybean Meal Flour * 10.03 38.02 37.87 1.39 5.84 6.85 100.00
Bran Flour * 11.48 6.36 30.13 1.59 34.77 15.67 100.00

Source: * Laboratory of Nutrition and Feed Sciences, Faculty of Animal Husbandry and Agriculture,

Diponegoro University (2019)

Note: SK = Coarse Fiber; BETN = Material Extracts Without Nitrogen
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After proximate analysis of each raw formulations to be made. After the feed
material, its nutritional content can be formulation is made, it can proceed to the
determined. Nutrient content of each ingredient process of making the feed. The results of the test
from proximate analysis results and used as a feed formulations used are presented in Table 3.
reference in determining and making feed

Table 3. Test Feed Formulations Used in Research.

Material Type Treatment (Indian copperleaf flour Flour : Waste Bean Sprout Flour)
A (0:0) B (100: 0) C (50: 50) D (0: 100)
Fish meal 0 31.47 31.47 31.47
Indian copperleaf flour Flour 0 22 11 0
Waste Bean Sprout Flour 0 0 11 22
Soybean Meal Flour 0 24.97 20.9 16.83
Bran Flour 0 7.56 11.63 15.7
Fish Oil 0 5 5 5
Corn Qil 0 3 3 3
Vit-Min mix 0 5 5 5
CMC 0 1 1 1
Total (g) 0100100100
Protein (%) 31.48 31.489 31.486 31.483
BETN (%) 28.71 24.476 24.169 23.862
Fat (%) 7.96 11.851 11.545 11,240
En. (kcal / g) 246,431 267,396 264,141 260,886
E / P ratio (kcal / g P) 7,828 8,492 8,389 8,286

Description: SK = Coarse Fiber; BETN = Extract Material Without Nitrogen; En. = Energy

The test feed that was made was carried out contained in the test feed to be given. The test results
by the Prokmat analysis test to determine the content of proximate analyzes of feed samples used presented
of the protein, carbohydrate, fiber, fat and BETN in Table 4.

Table 4. Feed Proximate Analysis Test Used in Research

Research Animal FeedTest Component(%) Total
(%)

Water Protein BETN Fat SK Ash

A (Feed Commercial) * 9.55 31.48 28.71 796 12.07 10.23 100.00

B (100% of Indian copperleaf 7.44 33.09 24.47 10.57 12,71 1359 100,00

flour f: 0% flour bean sprouts

waste *

C (50% Indian copperleaf flour: 8,16 33,63 24,16 8,54 13,46 12,74 100,00

50% flour bean sprouts waste

D (0% Indian copperleaf flour: 8.76 32.69 23.86 10.44 10.65 11.74  100.00

100% flour bean sprouts waste) *
Source: * Laboratory of Nutrition and Feed Sciences, Faculty of Animal Husbandry and Agriculture,
Diponegoro University (2019)
Note: SK = Coarse Fiber; BETN = Extracting Material without Nitrogen

The research used was the fish used, management is carried out with the aim of
namely tilapia seed (O. niloticus) with an initial which is to maintain water quality. Water
weight of 3.37 +0.16 grams. The research was quality management is by way of siphoning on a
started by weighing the initial weight of the test maintenance container every day. Penyiponan is
fish. It was weighed using an electric scale with done by taking the dirt at the bottom of the
an accuracy of 0.01 grams. Then put in a maintenance container and replacing the water in
maintenance container 20 L. Maintenance is the maintenance container with new water. The
carried out for 42 days. Feeding with the method substitution of water is carried out at 50% of the
fix feeding rate of 5%/day with the frequency of  total water volume in the maintenance container
feeding as much as 3 times, namely at7:00, 12.00 to maintain optimal water quality during fish
and 17.00 (Permata et al.,, 2017. During the maintenance from the beginning to the end
maintenance of the test fish, water quality (Annisa et al, 2018). Water quality parameters
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measured include water temperature, dissolved
oxygen (DO), acidity (pH). Measurement of water
temperature, pH and dissolved oxygen (DO) is
carried out every week to find out how much the
dissolved oxygen content (DO) and pH in fish
maintenance media. Sampling is done once a
week to measure the weight of the test fish.

Data measured variables include, relative
growth rate (RGR), feed utilization efficiency
(EPP), feed conversion ratio (FCR), the protein
efficiency ratio (PER), total feed consumption

(TKP), survival rate (SR) and water
quality.

Relative growth rate (RGR)
Calculation of relative growth rate (RGR)

is calculated by the formula according to
Zonnevald et al. (1991),

Description:

RGR : Relative growth rate (% per day)

Wt . Average weight of fish at the end of
maintenance (Q)

Wo . Average weight of fish at the beginning
of maintenance ( g)

t : Maintenance time (days)

Feed utilization efficiency (EPP)

Calculation of feed utilization efficiency
(EPP) is calculated according to the formula
according to Sulatsi et al. (2018),

W, W,

EPP = X 100%

Description:

EPP  : Efficiency of feed utilization (%)

Wt : Weight of test fish biomass at the end of
the study (g)

Wo : Weight of test fish biomass at the
beginning of the study (g)

F : Amount of feed consumed during the

study (g)

Feed conversion ratio (FCR)

Formula Feed Conversion Ratio
(FCR)used in the research of Dauda et al. (2018),

F
FCR = ———F7——
(We-Wy) +D

Description

FCR : Feed conversion ratio

Wt . Total weight of test animals at the end
of the study (g)

Wo . Total weight of test animals at the
beginning of the study (g)

F : Number feed consumed during the study
(9)

D : Dead fish weight (g)

Protein efficiency ratio (PER)

Calculation of protein efficiency ratio
(PER) was calculated according to the formula
according to Sulasi et al. (2018),

Wy -Wo)

i

PER = X 100%

Description:

PER : Protein efficiency ratio (%)

Wt : Weight of test fish biomass at the end of
the study (g)

Wo . Weight of test fish biomass at the
beginning of the study (g) Pi  : Weight of feed
consumed X protein feed levels ()

Total feed consumption (TKP)

Calculation of total feed consumption
(TKP) according to Poernomo et al. (2015), can
be calculated by weighing the total amount of
feed consumed by test fish every day during
maintenance.

Survival Rate (SR)

According to Effendi (1997) in Setiawati
et al. (2008), survival rate (SR) is the percentage
of fish life that can be calculated using the
following formula

SR = N—t X 100%
N, 0

Description :

SR > survival rate (%)

Nt : number of individuals at the end of the
t-day (tail)

NO . treatment: number of individuals at the
beginning of the 0-day treatment (tail )
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Data Analysis

The analysis includes the relative growth
rate (RGR), feed utilization efficiency (EPP), feed
conversion ratio (FCR), protein efficiency ratio
(PER), total feed consumption (TKP) and
Survival (SR) obtained righ Then analyzed using
analysis of variance (ANOVA) 95% confidence
interval to see the effect of treatment. Before
analyzing the variety, first, the normality test,
homogeneity test, and additivity test are carried
out. An additivity test was performed using Ms
Excel 2010. Variance analysis data (F test) at 95%
confidence level. If the analysis obtained
significantly different (P <0.05), then Duncan's
multiple region tests were performed to determine
differences between treatments. Water quality

data  were analyzed  descriptively and
compared with the feasibility of water quality in
fish farming to support fish growth.

Results

The results of the substitution addtion of
Indian copperleaf flour flour and bean sprout
flour in artificial feed on RGR, EPP, FCR, PER,
TKP and survival rate (SR) in tilapia are
presented in Table 5
Table 5. Value of relative growth rate (RGR),
efficiency of feed utilization (EPP), feed
conversion ratio(FCR), protein efficiency ratio
(PER), total feed consumption (TKP) and
survival (SR) during the study.

Variables observed

Treatment

0,
of RGdZy()A’/ EPP (%) FCR PER (%) TKP (g) SR (%)
A 231+007°  6301£2.15° 159%0,05° 164£010° 79270607 80.00 13.13°
B 257+007°  66.76+2.26° 150005 1,87+006° 8220+005° 8444+ 7.70°
c 3314015  76.60+307° 1314005 2,48+004° 9137+055°  86.67 +6.67°
D 2074009  71.53:081° 140+£0.024 20420, 16> 88.03%1.93° 82.22 + 13.88°

Note: Values with different superscripts show significantly different results (P <0.05)
During the research process water quality measurements were carried out including dissolved oxygen
(DO) , temperature and pH. Results of water quality measurements presented in Table 6.

Table 6. Results of Measurement of Water Quality During study

treatment Optimum range
Parameters — t5.0(A)  100:0 (B) 50:50 (C) 0: 100 (D)
DO (mg /L) 49-59 5.0-6.1 5.2-6.4 5.1-6.3 >3mg/1*
Temperature(®’C) 27 - 30 27-30 27-30 27-30 25-32"
pH 7.0-75 70-7.4 7.0-74 70--7.4 6.5-85"

Specification: * SNI 7550 :( 2009)

Discussion

Growth is a change in the size of a fish
caused by changes in tissue due to cell and bone
division causing substitution of weight or length
of fish. According to Benedictus (2013), growth
is influenced by feed both in quality and quantity.
Growth in fish is influenced by internal and
external factors. Internal factors include heredity,
sex, and age. External factors are controllable
factors that consist of water and feed quality
factors. The feed is one of the important factors
in aquaculture activities. In the research that has
been done, the relative growth rate of fish fed
with Indian copperleaf flour flour substitutes and
bean sprouts with different proportions shows the
results of the treatment of feed with a ratio of
Indian copperleaf flour 50% and 50% bean
sprouts (C) significantly different (P <0, 05) with
other treatments. The highest relative growth rate

was found in the treatment with 50% Indian
copperleaf flour flour substitutes and 50% bean
sprouts by 3.31 + 0.15%/day, while the lowest
yields in treatment A (treatment with 0%
Indian copperleaf flour flour substitutes and
0% bean sprouts flour) were 2.31 + 0.07%/day.
This is presumably because there is a nutrient
content that can spur the growth of tilapia in bean
sprouts provided. According to Persagi (2009),
vitamins found in bean sprouts are vitamin C,
vitamin A, vitamin E, and vitamin K. Sprouts in
100 grams of wet weight have a vitamin C
content of 15 mg, vitamin E as much as 9.33 mg,
vitamin A as much as 10 1U, 29 mg of calcium,
0.8 mg of iron, 69 mg of phosphorus, and 92.4 g
of water. Sprouts also contain amino acids
leucine, arginine, isoleucine, valine, and lysine
(Martianingsih et al., 2016). Vitamin C is needed
by fish for metabolic processes in the body for
growth compared to those without vitamin C treat

AQUACULTURA INDONESIANA

36

An International Journal of Indonesian Aquaculture Society (www.aquasiana.org)

© Copyright by Indonesian Aquaculture Society 2020



The Effect of Subtitution Addition of Indian Copperleaf Flour and Taoge Flour Combination in Artificial Feed on Feed Utilization Efficiency
and Growth of Tilapia (Oreochromis niloticus) (Ilham Agung Hernowo e al)

ment (Abdan et al., 2017).

In the research that has been done, the
efficiency of the use of feed-in fish fed with the
substitution of Indian copperleaf flour flour and
bean sprouts with different comparisons shows
the results of the treatment of feed with a ratio of
Indian copperleaf flour 50% and 50% bean
sprouts (C) significantly different (P <0, 05) with
other treatments. The highest efficiency of feed
utilization was in the treatment with 50%
Indian copperleaf flour flour substitutes and 50%
bean sprouts by 76.60 + 3.07%while the lowest
yields in treatment A (treatment with 0%
substitute earrings flour and 0% bean sprouts)
by 63.01 + 2.15$ According to Puspasari et al.
(2015), the efficiency of feed utilization in fish
farming activities with good results is more than
50% or even close to 100%. Sagada et al.
(2017), states that growth involves several
processes and is greatly influenced by digestive
physiology, as well as the absorption capacity of
an organism, which can influence the basic
dynamics of the utilization of incoming feed
nutrition and control the extent of fish's response.
The ability of fish to effectively utilize the food
provided may be determined by the activity of
digestive enzymes and their response to feeding
that has a different composition. The efficiency
of feed utilization is closely related to the
digestibility of fish in the feed given. According
to Paiko et al. (2010), the ability of fish to digest
feed raw materials can be influenced by various
factors including, the chemical nature of water,
type of feed, water temperature, size, nutrient
content of the feed, age of fish, feeding
frequency, physical properties and chemical
properties of feed, and the amount and types of
digestive enzymes in the digestive tract.

In the research that has been done, the
ratio of feed conversion in fish fed with Indian
copperleaf flour flour substitutes and bean
sprouts with different proportions shows the
results of feed treatment with the ratio of Indian
copperleaf flour 50% and 50% bean sprouts (C)
significantly different (P <0, 05) with other
treatments. The best feed conversion ratio was
found in the treatment with 50% substitution of
earrings with spinach flour and 50% with bean
sprouts of 1.31 + 0.05. The value of the feed
conversion ratio which is getting smaller will
show the level of food efficiency is good. The
lower the conversion value of the resulting feed

shows the more efficient use of the feed.
According to Arsyad et al. (2015) that the
efficiency value will be inversely proportional
to feed conversion and directly proportional to
the body weight gain of fish, so the higher the
value of feed efficiency, the lower the conversion
value of feed so that fish more efficiently utilize
the food consumed for growth. According to
Ardita et al. (2015) that the lower FCR values
indicate that the more efficient the feed and the
food eaten is used well by fish for growth. Feed
conversion is influenced by the absorption of
feed nutrients by the digestive tract. According to
Endang et al. (2013) that the value of feed
efficiency is inversely proportional to feed
conversion and directly proportional to the body
weight gain of fish, so the higher the value of
feed efficiency, the lower the conversion rate of
feed so that fish more efficiently utilize the food
consumed for growth. (Uliza, 2015).

In the research that has been done, the
efficiency ratio of feed protein in fish fed with
substituted earrings with spinach flour and bean
sprouts in different proportions shows the results
of feed treatment by comparison Indian
copperleaf flour 50% and 50% bean sprouts
(C) were significantly different (P <0.05) from
other treatments. The highest protein efficiency
ratio was found in the treatment with 50%
Indian copperleaf flour flour substitute and 50%
bean sprouts by 2.48 + 0.04%, while the lowest
yield in treatment A (treatment with 0% Indian
copperleaf flour flour substitution and 0% bean
sprouts flour) was 1.64 = 0.10%. This is
presumably due to the consumption of higher
protein content, the content of feed C can be used
efficiently to be able to produce proteins that can
be optimally utilized by fish, resulting in a higher
percentage of protein weight. Feed with Indian
copperleaf flour flour substitute and bean sprouts
flour can utilize the protein contained in the feed
efficiently, thus giving a higher weight gain of
tilapia compared to other test feeds. According to
Adi (2015), the ratio of protein-energy is very
necessary to maximize the role of protein in
supporting the growth of fish seeds. It is
important to be sure and non-protein to be able to
determine the optimal protein level of a feed for
cultured fish, to reduce protein catabolism for
energy to reduce feed costs. According to Amar-
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wati (2015) that the value of protein efficiency
ratio is influenced by the ability of fish to digest
feed. This ability is influenced by several factors,
namely the composition of the feed, where the
higher the protein utilized by the body, the more
efficient the protein used. Protein in the feed
will be used as energy and if the excess
protein is used for growth. According to Adi et
al. (2015) that the protein in the feed will
influence each other, when the amount of energy
produced from carbohydrates and fats is not
sufficient for the needs of fish life activities, then
protein will be used as the main energy source.
Protein is a nutrient that has a fairly expensive
value, so protein is required to be the main
energy in fish growth, therefore the energy in the
feed must be sufficient so that protein is not used
as the main energy source in the metabolic
activities of the fish seed body. The energy
contained in the feed will affect the metabolic
activity and growth activity.

In the research that has been done, the
level of consumption of feed in fish fed with
substituted earrings with spinach flour and bean
sprouts in different proportions shows the results
of feed treatment with a ratio of Indian
copperleaf flour 50% and bean sprouts 50% (C)
were significantly different (P <0.05) from other
treatments. The highest level of feed
consumption was in the treatment with 50%
Indian copperleaf flour flour substitutes and 50%
bean sprouts amounted to 91.37 + 1.45 grams,
while the lowest results in treatment A
(treatments with 0% substitute Indian copperleaf
flour flour and 0% bean sprout flour) of 79.27 +
0.60 grams. This is presumably because of the
high and low total consumption of feed is
influenced by the nutritional content of the feed.
Foods that are easily digested can increase the
amount of feed consumed. According to Noviana
et al. (2014) that the process of eating in fish
starts from the level of appetite consumption,
then continues with the response to stimulation
and the search for sources of stimulation,
determine the location, type of feed and capture
of food. If the taste of the feed is following
the wishes of the fish, the feed will be
consumed. Conversely, if the food does not taste
good, then the feed will be left or not eaten. Total
feed consumption can be affected appetite of

fish, the factors that influence appetite for fish
are water quality by Ayu et al. (2018), water
quality also influences the level of fish appetite
so that it can make fish stress which results in
reduced fish appetite. According to Ridwantara et
al. (2019), the temperature can affect the growth
and appetite of fish. Water temperature affects
the appetite of fish. Low temperatures will cause
the slow process of digestion of food, while
warm temperatures will make the process of
digestion fast. High temperatures can reduce
dissolved oxygen and affect fish appetite.
According to Kosim et al. (2016), increased
metabolism in the fish's body can spur to
consume more feed. The more food consumed,
the more protein can be utilized, causing growth
to increase. Nutrient content in fish feed can
affect the level of consumption of tilapia.
Substitution of Indian copperleaf flour
flour and bean sprouts waste flour with different
comparisons, showing the results of the survival
value of tilapia (O. niloticus) on artificial feed
substitution of earrings with spinach flour and
bean sprouts with different doses the results
obtained in treatments A (80.00 + 13.33a), B
(84.44 + 7.70a), C (86.67 + 6.67a), and D
(82.22 + 13.88a). The results of various life
analysis data on tilapia (O. niloticus) which were
fasted with different periods showed no
significant effect (P <0.05). The highest value in
treatment C had a survival value of 86.67%
then treatment B with a value of 84.44%,
treatment D with a value of 82.22% and the
smallest was treatment A with a survival value of
82.22%. Survival shows the success rate of
cultivation activities. This parameter is used to
measure how far the ability of tilapia larasati
(O. niloticus) to survive. The results of the
analysis of survival rate showed that the
substitution of earrings amaranth and bean
sprouts in feed did not have a significant effect (P
<0.05) on the survival of tilapia. One that affects
the survival rate is water quality. It is suspected
that feed with C treatment contains chemical
compounds such as flavonoids, steroids,
saponins, and tannins which can function as
immunostimulant compounds in tilapia. Indian
copperleaf flour contain active compounds in
the form of secondary metabolites such as
flavonoids, tannins, alkaloids, triterpenoids, and

AQUACULTURA INDONESIANA
38 An International Journal of Indonesian Aquaculture Society (www.aquasiana.org)
© Copyright by Indonesian Aquaculture Society 2020



The Effect of Subtitution Addition of Indian Copperleaf Flour and Taoge Flour Combination in Artificial Feed on Feed Utilization Efficiency
and Growth of Tilapia (Oreochromis niloticus) (Ilham Agung Hernowo e al)

steroids. The content of active compounds in
Indian copperleaf flour (Acalypha indica) can
then be used as an antimicrobial agent (Subkhan,
2017). According to Handayani et al (2018), the
compounds contained in Indian copperleaf flour
are steroids, alkaloids, saponins, and flavonoids.
The content of flavonoids itself acts as an
antimicrobial or antibacterial, prevents blood
clots, anti-inflammation, smooth metabolism, and
organ function (Prabowo et al., 2017). Water
quality in each treatment is almost the same. The
range of each range of feasibility of tilapia.
According to Annisa et al. (2018), that survival
is influenced by various factors, one of which is
the environmental condition of the maintenance
media. Biotic factors consist of age and the
ability of fish to adapt to the environment.
Abiotic factors include food availability and
quality of life media. The survival rate is greatly
influenced by water quality especially
temperature and oxygen content. Temperature is
one of the factors that influence growth.
According to Khoirul et al. (2017), that survival
is directly affected by water quality in the
environment, therefore water discharge treatment
also has a direct effect on survival because with
high water discharge results in higher DO, the
higher DO is in the waters of fish appetite will
improve and physiological and metabolic
conditions run smoothly without interference.
The growth rate and survival rate are affected by
food availability, water quality, pests, and
diseases. The availability of feed is a very
important factor to consider because it will
determine the growth and survival rate of fish.
Appropriate feeding will be able to affect the
survival rate which reduces mortality.

Water quality is an important part of fish
farming because it can support growth and
survival. In this study, the water quality
observed included temperature, dissolved
oxygen, pH. Measurement of temperature, pH,
dissolved oxygen was observed every 3 days in
the morning, afternoon and evening. The
observation result of temperature during
maintenance is in the range of 27-30° C. This
is confirmed by SNI, (2009), that the
temperature range for the production of

enlarged tilapia fish in calm water ponds is 25-

32 °C. According to Ridwantara et al

(2019), that the influence of temperature on fish
is in metabolic processes, such as growth and
food intake, body activities, such as swimming
speed and nerve stimulation. The optimal
temperature will make the fish have an optimal
metabolism that has a good impact on the growth
and weight gain of the fish. Low temperatures
will cause the rate of fish metabolism to slow and
cause the appetite of fish to decrease and
eventually the fish will experience slow growth.
The pH value on the maintenance media 7, the
pH value is still in the normal range. According
to Effendi (2003) that most aquatic biotas are
sensitive to changes in pH and like pH values
around 7-8.5. The pH value greatly affects the
biochemical processes of the waters. Dissolved
oxygen is one of the important variables in
determining water quality. Low oxygen content
in water can disrupt organ function and slow
growth, and can even result in death in fish. The
results of the measurement of dissolved oxygen
during maintenance obtained a range of 3.82-
5.40 mg / L. The oxygen level is still at normal
levels. According to SNI (2006) oxygen
requirements for enlargement of indigo at least 3
mg / L. Zonneveld et al. (1991) that in fish
farming, the availability of dissolved oxygen in
water must not be less than 3 mg / L. Low
oxygen is generally followed by an increase in
ammonia and carbon dioxide in the water which
causes the nitrification process to be inhibited
thus disrupting the survival of fish.
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