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Abstract: Koi fish is one of the freshwater ornamental fish that has an
attractive body color, so the color disorder needs attention. The natural feed
for pumpkin flour combined with carrot flour in artificial feed aims to
improve the color quality of the koi fish. The study used a completely
randomized design design (CRD) with 5 treatments and 3 replications so that
15 experimental units were obtained, each experimental unit contained 10
koi fish, and there were 5 treatments; PO 100% Pellets, P1 contains 90%
Pellets + 3% LK Flour + TW 7%, P2 contains 90% Pellets + 4% LK Flour
+ 6% W Flour, P3 contains 90% Pellets + 5% LK Flour + W 5 Flour %, P4
contains 90% Pellets + 6% LK Flour + 4% W Flour. In this study, the highest
increase in color value in koi fish occurred in the P4 treatment with the
addition of a combination of 6% pumpkin flour and 4% carrot flour. The
parameters in the study were the increase in color quality, increase in length
and weight of koi fish, SR, and water quality. Observation data were
analyzed using analysis of variance (ANOVA).
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Introduction

Ornamental fish is a fishery commaodity
that has the opportunity to be developed. Koi fish
(Cyprinus carpio) is a freshwater ornamental fish
that is popular with people today. The
attractiveness of koi fish can be measured by its
brilliant color, physical shape and completeness,
behavior, and health condition or stamina. The
high demand for koi fish must be followed by
cultivation activities so that it can meet the needs
in quality and quantity. Efforts made to assist
aquaculture activities in order to obtain koi fish
that are of good quality must be supported by the
provision of quality and high protein feed.

The economic value of koi fish is very
much influenced by the quality of the color it has,
but the color can fade or disappear if the feed
given is not in accordance with their needs. To be
able to maintain and improve the color quality of
koi fish, one way that can be done is through feed
improvement. According to Nazhira (2017), fish
need to be given food that can support the
brightness of their color because food factors
have an influence on the formation of ornamental
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fish color. Currently there are various brands of
commercial feed for koi fish on the market and
contain sufficient nutrients, but have a high price.
One alternative to commercial feed is to provide
additional ingredients containing carotenoids.
Carotenoids are color-forming pigments found in
many types of plants such as fruits and vegetables
(Gunawan, 2005).

Carotenoids can be found in carrots and
pumpkin. Carrots (Daucus carota L.) are tubers
which are usually reddish yellow or yellowish
orange in color. The orange color of carrots
indicates that they are high in -carotene. Carrots
rich in B-carotene can improve color in Pirnia fish
(Shadi  2015). Yellow squash, (Cucurbita
moscahataD.) Is a type of fruit vegetable that has
high durability and a source of vitamin A because
besides being rich in carotene, pumpkin is also
rich in carbohydrates, protein, minerals and
vitamins. Yellow squash can be used as an
alternative as an additional ingredient in the
manufacture of fish feed or pellets which aim to
increase the brightness of the fish color (Utami,
2012).

© 2021 The Author(s). This article is open access
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Materials and Methods

This research was conducted on 17
August 2020-15 September 2020 for 30 days, at
the Laboratory of the Aquaculture Study
Program, Mataram University.

This study used an experimental method
with a completely randomized design pattern
(CRD) with 5 treatments and 3 replications in
order to obtain 15 experimental units.

Treatment 0 (PO) 100% Pellets

Treatment 1 (P1) 90% Pellets + Pumpkin
Flour 3% + Carrot Flour
7%

90% Pellets + Pumpkin
Flour 4% + Carrot Flour
6%

90% Pellets + Pumpkin
Flour 5% + Carrot Flour
5%

90% Pellets + Pumpkin
Flour 6% + Carrot Flour
4%,

Treatment 2 (P2)

Treatment 3 (P3)

Treatment 4 (P4)

Research Procedure
Preparation of Containers

The maintenance container that will be used
is an aquarium of 15 units with a length of 20cm,
a width of 20cm and a height of 20cm which will
then be filled with water with a volume of 20
liters and the stocking density of fish in each
aquarium of 10 fish / aquarium. Before using the
aquarium, first clean the dirt by washing the
aquarium with soap and rinsing it with fresh
water and then leaving it for 24 hours before
using the aquarium.

Feed Preparation

The feed given during the study was
commercial ornamental fish feed mixed with
pumpkin flour combined with carrot flour
according to each treatment. There are 5
treatments, namely PO 100% Pellets, P1 contains
90% Pellets + Pumpkin Flour 3% + Carrot Flour
7%, P2 contains 90% Pellets + Pumpkin Flour
4% + Carrot Flour 6%, P3 contains 90% Pellets
+ Pumpkin Flour 5% + Carrot Flour 5%, P4
contains 90% Pellets + Pumpkin Flour 6% +
Carrot Flour 4%. The stages of mixing flour in
feed are mixing each flour with progol (2-3 g/kg
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of feed) in one container and stirring until evenly
distributed, adding water at a dose of 150 ml / kg.
Feed is given 2 times a day at 08.00 and 16.00
WITA.

Preparation of Test Animals

The test animals to be used were 150 koi
fish (Cyprinus carpio). Before raising the fish in
the research vessel, the acclimatization is carried
out for 2-3 days. Acclimatization is a process of
adjusting to different environmental conditions
so that these conditions do not cause stress to fish
(Arianto et al., 2018). Adaptation of feeding is
also carried out so that the fish being kept are
accustomed to the feed given. In addition, these
fish are also measured for color brightness and
body weight first as initial research data before
being given treatment.

Research Parameters
Observation of Fish Color Brightness
Measurements to measure the color of
the fish were carried out every 10 days for one
month. Prior to color observation, visual
observations were made using photographs
digital yang akan dilanjutkan dengan Color
analysis based on scale and percentage using
Adobe Photoshop CS4 software. To take photos
of the fish that will be observed, the photo is
taken in a studio box so that the photos obtained
are better. The picture of the fish to be taken is
within 10 cm from the end of the studio box. This
is done so that the photos obtained have the same
image quality. Taking pictures is done using the
camera through the hole in the studio box (Putri,
2018).

PC=Ct-CO0
Information:
PC = Color enhancement (%)
Ct = The final color value of the study (%)
Co = The initial color value of the study (%)

Survival Rate (SR)

Survival Rate (SR) is obtained based on
the equation stated by Effendi et al. (1997) in
Putri (2018), namely:

Nt
| — 0,
SR = [No]xloo/o
Information:

SR = Survival Rate (%)
Nt = Final number of fish (ekor)
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NO = Number of initial fish (ekor)

Absolute Growth Observations

The absolute growth measured was the
absolute length growth and the absolute weight
growth. According to Effendi (1979) in Putri
(2018) the formula for measuring absolute
weight is as follows:

Wm =Wt - W0
Information:
Wm = Fish absolute weight gain (g)
Wit = Final fish weight (g)
WO = Initial fish weight (g)

Absolute length growth is calculated using
the formula according to Roundsefell and
Everhart (1962) in Putri (2018):

Lm=Lt-L0O
Information:
Lm = Absolute length growth (cm)
Lt = Final average length (cm)
LO = Initial average length (cm)

Water quality

The measured water quality is carried out 3
times or once every ten days. The water quality
was measured in the form of temperature,
degree of acidity (pH), and DO (Dissolved
Oxygen) using tools in the form of a
thermometer, pH meter, and DO test Kit.

Data analysis

Data analysis carried out in this study
included water quality, absolute growth, specific
growth, and survival. The data were tested using
Analysis of Variance (ANOVA) at the 95%
confidence level through the SPSS program to
determine the effect of each treatment. If the
results show different facts, an honest real
difference test (BNJ) will be carried out to see the
best treatment.

Results and Discussion

Improved Color Quality

Based on the results of analysis of variance
(ANOVA) at the 95% confidence level, it
showed that the increase in color quality in the
combination treatment of pumpkin flour and
carrots showed significantly different results
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between treatments. The results of data analysis
in graphical form can be seen in Figure 1.

Figure 1. The Value of Increased Brightness of
Koi Fish Color
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Information: *) numbers followed by the same letter
in the same column show that they are not
significantly differentx) indicates the standard
deviation value.

The highest color quality improvement
was found in the P4 treatment with the addition
of a combination of 6% pumpkin flour with 4%
carrot flour at 20.49%, then P3 with the addition
of a combination of 5% pumpkin flour with 5%
carrot flour at 16.80%, then P2 with the addition
of a combination of 4% pumpkin flour with 6%
carrot flour at 13.38%, then in the P1 treatment
with the addition of a combination of 3%
pumpkin flour with 7% carrot flour at 7.53% and
the lowest color quality level was in the PO
treatment without addition of a combination of
pumpkin flour and carrot flour by 3.36%.

The increase in color in koi fish is due to
the addition of a combination of pumpkin flour
and carrots in commercial feed, because pumpkin
and carrot flour contain carotenoids which can
make the koi fish brighter in color. The source of
carotenoids for fish is known to be found in many
plants. Some plants that have a high carotenoid
content are pumpkin and carrots. Yellow squash
is a type of fruit vegetable that has high durability
and a source of vitamin A because it is rich in
carotene, carbohydrates, protein, minerals and
vitamins. The carotene content in pumpkin is
very high, namely 180.00 Sl (Lestari, 2011). The
orange color of carrots indicates a high beta-
carotene content. According to Slamet (2011)
carrots are also one of the most important sources
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of provitamin A, the level of vitamin A in carrots
is 12,000 SI.

The high color absorption of P4 treatment
flour with the addition of a combination of
pumpkin 6% pumpkin and 4% carrots is
suspected because the dose given is in
accordance with the needs of the fish to improve
color quality. This statement is in accordance
with Azuri (2018) that adding an excessive
amount of carotenoids in feed will not give a
color change and will even reduce the color of the
fish.

Absolute Weight Growth

Based on the results of analysis of variance
(ANOVA) at the 95% confidence level, it shows
that the absolute weight in the combination
treatment of pumpkin flour and carrots shows the
results are not significantly different between
treatments, this is because the value (p > 0.05)
The results of data analysis in graphical form can
be seen in Figure 2.

Figure 2. Koi Fish Absolute Weight Growth
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with a value of 0.336 grams. Furthermore, P3 is
0.323 grams, then the P4 value is 0.307 grams
and the lowest is PO treatment with a value of
0.290 grams.

This increase is because carotenoids also have
several other functions such as increasing
immunity due to their antioxidant content, a
source of vitamin A and prevention of disease
(Abramczyk et al. 2016 in Madiara, 2019).
Besides the carotenoid content, pumpkin also
contains protein, fat, calcium, which can help the
growth of koi fish. According to Majid (2010)
other content possessed by pumpkin is found in
calories, protein, fat, calcium, iron, phosphorus,
Vitamin A, Vitamin B, Vitamin C. While the
content of carrots according to Tagiyuddin
(2015) is the largest component of carrot tubers.
carbohydrates are the largest component of
solids, then protein, fat and some vitamins and
minerals are present in small amounts. Therefore,
the addition of a combination of pumpkin flour
with carrots does not have a bad effect on fish
growth.

Absolute Length Growth

Based on the results of analysis of variance
(ANOVA) at the 95% confidence level, it
showed that the absolute length of the
combination treatment of pumpkin flour and
carrots showed no significant difference between
treatments, this was because of the value (p>
0.05). The results of data analysis in graphical
form can be seen in Figure 3.

Figure 3. Value of Absolute Length Growth

Information: *) numbers followed by the same letter in
the same column show that they are not significantly
differentt) indicates the standard deviation value.

Based on the results of analysis of
variance (ANOVA) at the 95% confidence level,
it shows that the absolute weight in the
combination treatment of pumpkin flour and
carrots shows results that are not significantly
different between treatments. However, it can be
seen descriptively that the average growth rate of
koi fish absolute weight during the study has a
different value for each treatment. Based on
Table 3 above, the weight of koi fish in treatment
P2 is 0.381 grams, then followed by P1 treatment
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Information: *) numbers followed by the same letter
in the same column show that they are not
significantly differentx) indicates the standard
deviation value.
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Survival Rate (SR)

Based on the results of analysis of variance
(ANOVA) at the 95% confidence level, it shows
that the survival rate in the combination
treatment of pumpkin flour and carrots showed
significantly ~ different  results  between
treatments. The results of data analysis in
graphical form can be seen in Figure 4.

Figure 4. Values of Survival
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Information: *) numbers followed by the same letter in
the same column show that they are not significantly
differentt) indicates the standard deviation value.

The parameter of a cultivation activity is
survival. Survival is the proportion of the number
of fish that are still able to survive from the start
of rearing until the end of the rearing day. The
analysis showed that the addition of pumpkin
flour and carrots to the feed had a significant
effect on the survival of the koi fish. Data on the

proportion of survival for koi fish as long as can
be seen in Figure 4.

The highest level of life was in treatment
P1 and P4 with an average value of 96.67%, then
followed by P3 treatment with an average value
of 93.33%, then PO with an average value of
83.33, and the lowest survival rate is P2 with an
average value of 73.33%. The high proportion of
passing koi fish fry at P1 and P4 is thought to be
because at the time of the study it was inseparable
from the role of carotene, namely to increase
immunity and naturally to provide a color
appearance, so that fish are more attractive.
However, another function that is no less
important physiologically is as a precursor (basic
ingredient) of vitamin A, besides that carotene
also affects the health of the fish itself (Lesmana,
2002). Meanwhile, the mortality of koi fish seeds
in treatment PO and P2 was suspected due to
improper handling such as fish from sewage
when sampling was carried out and it was
suspected that the fish were also stressed during
weighing. Fish mortality on the 3rd and 7th day
of maintenance, death that occurs due to the slow
process of adapting the fish to the new
environment in the rearing container. This is in
accordance with the statement of Effendi (2002).
The survival of fish, especially during the larva
and seed period, is largely determined by food
data as well as environmental conditions. Fish
will experience death without being able to get
food and environmental changes that cause stress
for fish.

Water Quality

Parameters Treatment References
PO P1 P2 P3 P4
Temp 273 274 273- 27,3 27,3 25-31
(°C) - -28 28,6 - - Raharjo
28,8 28,6 28,1 (2016)
DO(mg/l) 69 68 73-77 73 69 >b5
- - - - Raharjo
77 76 78 7,7 (2016)
pH 76 78 76-86 77 76 65-85
- - - - Effendi
83 84 8,3 85 (2003)

Based on the results of measurements of air
guality, temperature, dissolved oxygen and pH in
the aquarium during the study were relatively
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stable for the survival of koi fish. The range of air
quality values obtained during the study ranged
from 27.3 - 28.8 ° C, these air quality values
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indicate that koi fish are kept in a suitable and
suitable environment for their life. This is in
accordance with Agus et al. (2002) in Putriana
(2015) who swim in waters, the optimal
temperature for the growth of koi fish ranges
from 15-25 C with a pH ranging from 6.5 - 8.5.
Meanwhile, according to Effendi's opinion
(1997) in Raharjo (2016), the optimal
temperature for fish appetite is 25-27 ° C while
for fish survival ranges from 25-31 ° C. The value
of dissolved oxygen (DO) content ranges from
6.8 -7,8mg/ |, this condition is optimal for fish.
This is in accordance with the opinion expressed
by Boyd (1990) in Raharjo (2016) which states
that generally fish live normally at a
concentration of 4.0mg / 1, if the oxygen supply
is below 20% of normal needs, the fish will be
weak and cause death. According to Effendi
(2003), a good oxygen content to optimize fish
production is> 5 mg / L. Meanwhile, the pH
value ranges from 7.6 - 8.3. This pH range is very
good for the survival of koi fish, according to
Effendi (2003), which states that water that is
good for fish farming is a neutral range with a pH
of 7.0-8.0. Meanwhile, Agus et al. (2002) in
Putriana (2015) who swim in waters that are
optimal for koi fish growth ranges from 6.5 - 8.5.

Conclusion

The addition of pumpkin flour combined
with carrot flour to commercial feed gave a
significantly different effect on the color of koi
fish. In this study, the highest increase in color
value in koi fish occurred in P4 treatment with
the addition of a combination of 6% pumpkin
flour and 4% carrot flour.
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