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INTRODUCTION

Indonesia is a driving force in the
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Abstract

Feed is one of the important components of aquaculture.
This study aims to determine the effect of using nipa leaves
meal to replace rice bran in feed formulations and to examine
the best percentage of nipa leaves meal on the growth and
survival of striped catfish. This study used a completely
randomized design (CRD) which consisted of 5 treatments (P)
with three replications, namely PO (0% nipa leaves meal: 20%
rice bran), P1 (5% nipa leaves meal: 15% rice bran), P2 (10%
nipa leaves meal: 10% rice bran), P3 (15% nipa leaves meal:
5% rice bran), and P4 (20% nipa leaves meal: 0% rice bran).
The size of fish used in this study was 4+0.5 cm with a
stocking density of 1 fish/L. The rearing of the study was 42
days. Research results show that using nipa leaves meal as a
substitute for rice bran significantly affects the growth of
absolute weight, absolute length, feed efficiency, and protein
efficiency ratio. Research results show that the treatment with
a percentage of 20% nipa leaves meal: 0% rice bran is the best
result with absolute weight growth (2.70 g), absolute length
growth (3.35 cm), feed efficiency (85.88%), protein efficiency
ratio (2.66%), and survival (100%). Water quality obtained
during rearing is temperature 25.2-31.2°C, pH 6.9-8.7, and
dissolved oxygen (DO) 5-6.1 mg/L.

freshwater fisheries is striped catfish

aquaculture sector. Aquaculture production
increased from 2.4 million tonnes in 2010 to
6.4 million tonnes in 2019. Based on data
from the Ministry of Maritime Affairs and
Fisheries, Republic of Indonesia (2020), the
average growth in aquaculture production in
Indonesia was 16% per year during 2000-
2019. One of the important commodities in

(Pangasius hypophthalmus). Striped catfish
is a freshwater fish in great demand by the
people of Indonesia. This is shown by the
high value of striped catfish production in
2020, which is 426.475 tons (Ministry of
Marine and Fisheries Affairs, Republic of
Indonesia, 2020).
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Therefore, striped catfish farming still
has enough potential to be developed. In
cultivation, one of the things that must be
considered is feed. One of the fish feed
ingredients that can be used is rice bran. The
availability of rice bran in Indonesia still
depends on the harvest season, namely the
rainy season, from November to March.
Although outside the harvest season, the
availability of rice bran is still there, the
amount is small, and the price is more
expensive. Therefore, it is necessary to use
alternative ingredients to reduce production
costs originating from feed ingredients
(Mukti et al., 2021). One of the ingredients
that can be used as a substitute for rice bran
is nipa leaves. Nipa (Nypa fructicans
Wurmb.) is a wild plant that grows in
mangrove forests along lowland and coastal
areas (Theerawitaya et al., 2014; Tomlinson,
2016). Nipa plants normally grow in areas
where the river and seawater meet. Nipa
grows well in brackish environments near
mangrove forests (Rozainah and Aslezaeim,
2010).

Nipa originated in Asia and spread to
Europe, Africa, and the Americas (Dransfield
et al., 2008). The nipa plant is widely
distributed in South Asia, Southeast Asia,
and Oceania (Tsuji et al., 2011). Indonesia's
largest natural Nipa forest area is estimated
to be approximately 700.000 ha. Afdal et al.
(2020) morphologically, the Nipa plant
looks similar to the oil palm or coconut tree,
having long fronds with sticky leaves. Nipa
does not have a visible stem above the
ground; instead, it possesses an
underground stem named a rhizome. Almost
all parts of the Nipa plant can be used
(Hermanto et al., 2020). Nipa leaves contain
nutrients, namely carbohydrates (Nitrogen-
Free Extract 49.99% and crude fiber
20.58%), protein 14.23%, lipid 2.44%, and
ash content 12.88% (Mukti et al., 2020).

The high carbohydrate content in nipa
leaves causes nipa leaves to be used as a
carbohydrate source to replace rice bran in
fish feed. The nutritional content in nipa
leaves causes nipa leaves meal to replace rice
bran, which is not much different. Rice bran
meal is one source of carbohydrates in fish
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feed because it contains high carbohydrates,
namely 28.62%. In addition, rice bran also
contains 12.0% protein, 12.1% lipid, 10.5%
ash content, and 26.46% crude fiber
(Mathius and Sinurat, 2001).

Rice bran meal has been used as a fish
feed ingredient. Liti et al. (2006) reported
that using rice bran meal in feed resulted in
tilapia growth of 0.42 g/day. Abidin et al.
(2015) reported that using 30% rice bran in
feed formulation results in catfish growth of
1.4%/day. According to Hien et al. (2020),
rice bran meal can be used as snakehead fish
feed at a dose of 30%. However, research has
not been conducted on using nipa leaves as
a striped catfish feed ingredient. Therefore,
it is necessary to research the use of nipa
leaves meal as a substitute for rice bran in
the formulation of striped catfish. This study
aimed to determine the percentage of nipa
leaf meal as a substitute for rice bran in feed
formulations on the growth and survival of
catfish. The results of this study are expected
to show that nipa leaves meal can be used as
a substitute for rice bran in striped catfish
feed formulations.

METHODOLOGY
Ethical Approval
Not applicable.

Place and Time

This research was conducted at the
Aquaculture Laboratories and Experimental
Ponds, Aquaculture Study Program, Faculty
of Agriculture, Sriwijaya University. This
research was conducted in March — April
2022.

Research Materials

The materials used in this study were
striped catfish with a size of 4+0.5 cm, a fish
meal with a protein content of 62.65%,
soybean meal with a protein content of 37%,
nipa leaves meal with a protein content of
14%, with a protein content of 0.5%, rice
bran with a protein content of 13%, fish oil,
corn oil, premix, fish oil, and water. Striped
catfish were obtained from fish farmers in
Ogan Ilir, South Sumatra, and nipa leaves
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were obtained from Pulau Rimau District,
Banyuasin, South Sumatra, and other feed
ingredients such as fish meal, soybean meal,
and rice bran were obtained from Bogor,
West Java.

The tools used in this study were an
aquarium measuring 30x30x30 cm, a pH
meter (ATC digital tester®) with an
accuracy of 0.1 pH units, thermometer
(Oxygen meter®) with an accuracy of 0.1°C,
DO meter (Oxygen meter®) with an
accuracy of 0.01 mg/L, spectrophotometer
(Thermo scientific Genesys 150®) (Oxygen
meter®) with an accuracy of 0.001mg/L,
UV-VIS spectrophotometer (Unico®) with a
wavelength of 200-750 nm, a digital scale
(Mini Digital Platform Scale I-2000®) with
an accuracy of 0.01 g, centrifuge (Backman
coulter®) with speed control =50 rpm,
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measuring cup with an accuracy 1 mlL,
blender (Miyako BL-152 GF®) with a
capacity 1,5 L, sieve with size 40-60 mesh,
basin with volume 10 L, pellet machine
(Mincer Manual VIPOO-A12®) with a
capacity of 5 kg, aerator (Amara®), and

oven (Memret®) with maximum
temperature *=70°C.
Research Design

This study used a Completely

Randomized Design (CRD) consisting of 5
treatments with three replications. The
treatment given was the percentage of the
combination of nipa leaves meal and rice
bran in the formulation for striped catfish.
The formulation and proximate results of the
feed used are presented in Table 1.

Table 1.  Formulation and proximate results of the feed used.
Ingredients Treatments (%)

PO P1 P2 P3 P4
Nipa leaves meal 0 5 10 15 20
Rice Bran 20 15 10 5 0
Soy Bean meal 30 30 30 30 30
Fish meal 38 38 38 38 38
Tapioca meal 7 7 7 7 7
Vitamin mix 2 2 2 2 2
Fish oil 3 3 3 3 3
Total (%) 100 100 100 100 100
Protein (%) 30.75 31.10 31.58 31.70 32.23
Lipid (%) 11.11 10.50 10.20 9.98 9.50
Nitrogen-Free Extract (NFE) (%) 28.38 28.54 29.54 30.73 32.16
Ash (%) 9.90 10.78 10.38 10.15 9.43
Crude fiber (%) 10.85 10.79 10.47 9.68 8.95
Water content (%) 9.00 8.29 7.83 7.76 7.73
GE* (Kcal/100 g) 392,99 389.87 393.84 397.32 401.64
GE/P*(Kcal/g protein) 12,78 12.53 12.47 12.53 12.46

Note:
kcal/g (NRC, 2011).

Work Procedure
Nipa Leaves Meal Preparation

Nipa leaves were obtained from the
sub-district Pulau Rimau, district Banyuasin,
South Sumatra. The leaves used are dark
green leaves. The middle part of the nipa
leaves is removed and then washed
thoroughly and dried in the sun to dry
completely for seven days (pre-study
results). The dried leaves are then mashed

*Gross energy (GE) calculated based on; protein 5.6 kcal/g, lipid 9.4 kcal/g, NFE 4.1

using a blender until they become a meal and
sieve.

Feed Manufacture

The feed raw materials used are
weighted according to the feed formulation.
The raw materials with the least amount are
mixed first, followed by many ingredients
(Mukti et al., 2019). The raw materials are
given warm water evenly until it is smooth in
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the basin. The smooth materials are then
printed into a pellet printer and dried in the
sun until completely dry. Determine the
nutritional content contained in the feed.

Media Preparation

The striped catfish-rearing container
used is an aquarium that has been cleaned
before and disinfected using potassium
permanganate at a dose of 2 mg/L for 24
hours (Rejeki et al., 2018). Then, the
aquarium is rinsed and dried. After the
aquarium is clean, it is filled with 20 L of
water with a water height of 23 cm. Then, an
aerator is installed in each aquarium and left
for 24 hours. The top of the aquarium is
given a net or cover to avoid the entry of
predators. Each aquarium was assigned a
treatment code at random.

Fish Rearing

The striped catfish seeds used were
4=0.5 cm in size. The fish were acclimatized
for three days to adjust to the new
environment and adapted to the feed for
seven days. Then, the fish were weighed and
measured, and their body length was used as
initial data. Each aquarium was filled with
striped catfish fry with a stocking density of
1 fish/L (Darmawan et al., 2016). The
rearing of the test fish was carried out for 42
days. During rearing, fish are fed thrice daily
at 08.00, 12.00, and 16.00 WIB at satiation
(Yespus et al., 2018).

Fish sampling was carried out at the
beginning and the end of rearing. Fish that
died during rearing were weighed. Siphon is
carried out every three days, and water is
added according to the volume of wasted
water. Water quality is temperature
measured using a thermometer, pH is
measured using a pH meter, and dissolved
oxygen (DO) is measured using a DO meter.
Temperature and pH were measured every
morning and evening during rearing.
Meanwhile, DO was measured at the
beginning of rearing, day 10, day 20, day 30,
and day 42.

DOI : 10.20473/jafh.v13i2.48826

Parameters
Absolute Length Growth
The absolute length growth of striped
catfish is calculated using the formula:
L=L0-Lt
Information:
L : Growth in absolute length (cm)
Lt : Fish length at the end of rearing (cm)
LO : Fish length at the beginning of rearing
(cm)

Absolute Weight Growth
The absolute weight growth of striped
catfish is calculated using the formula:
W=WO0-Wt
Information:
W . Absolute weight growth (g)
Wt : Fish weight at the end of rearing (g)
WO : Fish weight at the beginning of rearing (g)

Feed Efficiency

Feed efficiency is calculated using the
formula according to NRC (2011):

(Wt + D) — Wo

f

Information:
FE : Feed efficiency (%)
Wt : Fish biomass at the end of rearing (g)
WO : Fish biomass at the beginning of rearing (g)
D : Dead fish biomass during rearing (g)
F  : Feed consumed (g)

x100

Protein Efficiency Ratio
Calculation of protein efficiency ratio
(PER) using the formula:

. . . Wt — Wo
Protein efficiency ratio = -
Information:
Wt : Fish biomass at the end of rearing (g)

WO : Fish biomass at the start of rearing (g)
Pi : Weight of feed protein consumed (g)

Survival
The survival of striped catfish is
calculated using the formula:

Nt
Survival(%) = No X 100

Information:

Nt : Number of live fish at the end of rearing
(fish)

NO : Number of fish at the beginning of rearing
(fish)
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Water Quality

The water quality of the striped striped
catfish rearing media measured included
temperature, dissolved oxygen (DO), pH,
and ammonia. Temperature (°C) was
measured daily, and dissolved oxygen
(mg/L), and pH were measured once every
ten days. Ammonia was measured at the
beginning and end of rearing.

Data Analysis

Data growth, feed efficiency, protein
efficiency ratio, and survival of striped catfish
obtained were analyzed statistically using

DOI : 10.20473/jafh.v13i2.48826

analysis of variance. If it is significantly
different, the Least Significant Difference
Test (LSD) will be continued with a 95%
confidence interval. Data on the physical
quality of feed and water quality in
temperature, pH, and DO were analyzed
descriptively.

RESULTS AND DISCUSSIONS
Growth, Feed Efficiency, and Protein
Efficiency Ratio

Data on the growth, feed efficiency,
and protein efficiency ratio of striped catfish
during rearing are listed in Table 2.

Table 2.  Data on striped catfish's growth, feed efficiency (FE), and protein efficiency ratio
(PER).
Treatment Absolute Growth FE (%) LSD (a PER LSD(a
S Weight (g) LSD (a  Long (cm) LSD (a 0.05 = 0.05 0.05
0.05 = 0.16) 0.18) = 5.92) = 0.19)
PO 1.16 = 0.04° 2.00 = 0.10% 61.91 + 3.02° 2.02 = 0.09*
P1 1.43 + 0.12° 2.29 + 0.11° 70.59 + 5.40° 2.27 + 0.17°
P2 1.69 = 0.05°¢ 2.43 + 0.10° 76.07 = 1.32" 241 + 0.04™
P3 1.92 + 0.10¢ 2.81 = 0.05° 80.94 = 3.01¢*  2.55 = 0.09*
P4 2.70 * 0.10° 3.35 +0.11¢ 85.88 = 1.97¢  2.66 * 0.06°
Note: Different superscripts in the same column show significant differences (p <0.05).

Table 2 shows that using nipa leaves
meal as a substitute for rice bran with
different percentages significantly affects
the growth of absolute weight, absolute
length, feed efficiency, and protein
efficiency ratio. The Least Significant
Difference Test (LSD) showed that the
growth of absolute weight, length, feed
efficiency, and protein efficiency ratio in P4
was significantly higher than in other
treatments.

Protein functions to replace damaged
tissue and form new tissue (Hidayat et al.,
2013). Based on the research results, the
highest growth of striped catfish is in the P4
treatment, with a 20% nipa leaves meal
percentage compared to 0% rice bran. This
is because the P4 protein content was
higher than in other treatments. It is
suspected that 32.23% (P4) feed protein is
the best protein for striped catfish growth.
This is in accordance with the research of
Suhenda et al. (2005), which reported that
the growth of striped catfish fry fed with a

different protein content of 30%, 35%, and
40%, the best weight growth results in
protein content of 35% (3.82+0.15 g).

Protein is an organic compound
composed of amino acids. Dietary amino
acids are needed for growth and
maintenance (Cowey, 1994). The P4
treatment resulted in high fish growth,
presumably because the amino acid content
in nipa leaf meal was higher than the amino
acids in rice bran flour. The higher the
percentage of nipa leaves, the higher the
catfish growth. This is in accordance with
the NRC (2011), which states that the
completeness and adequacy of amino acids
can influence fish growth.

Nipa leaves also contain flavonoids,
phenolics, anthocyanins, and carotenoids.
These compounds are active compounds
that function as antioxidants (Gazali et al.,
2019). Flavonoids are phenolic compounds
in secondary compounds that stimulate the
immune system, increase the immune
system, and increase appetite in fish. The

Cite this document Mukti, R.C., Amin, M., Yulisman, Tanbiyaskur, Sari, M.I. and Suriyanti, S.N.P., 2024. Utilization of Nipa
Leaves Meal (Nypa fruticans Wurmb) as a Substitute for Rice Bran of Striped Catfish Feed (Pangasius hypophthalmus). Journal

of Aquaculture and Fish Health, 13(2), pp.293-301.

This article is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.

297


http://creativecommons.org/licenses/by-nc-sa/4.0/

Journal of Aquaculture and Fish Health Vol. 13(2) - June 2024

antioxidant content in feed can protect
body cells from free radicals, where these
free radicals can be bacteria that inhibit fish
growth and survival. Growth will also be
seen from the value of feed efficiency.

Growth is directly proportional to the
feed consumed, and the feed efficiency
value is obtained. The growth rate will also
be more significant if the feed efficiency
value is higher. P4 has the highest feed
efficiency value. This is also suspected of
causing higher P4 growth. The value of
striped catfish feed efficiency obtained for
P4 treatment was higher than the results of
the study of Kurniawan et al. (2020), which
resulted in the highest efficiency of striped
catfish feed, namely 82.93% given to pellets
that were given herbal supplements at a
dose of 200 mL/kg. In addition to feed
efficiency, a factor affecting growth is the
protein efficiency ratio.

The low value of the protein
efficiency ratio in treatment PO was thought
to be because, in this treatment, the feed

Table 3.
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consumed by fish had a lower protein
content than in treatments P1, P2, P3, and
P4. The higher the protein content digested
by the fish, the higher the growth will be.
The efficiency of feed protein consumed by
fish for growth can be seen using the
protein itself. This study showed that the
lowest protein was found in treatment PO,
30.75%, and the highest was in treatment
P4, 32.23% (Table 1). If referring to the
research of Ananda et al. (2015), striped
catfish fed artificial feed with a protein
content of 31% resulted in the highest feed
protein efficiency ratio of 1.68+0.04%.
Hence, all treatments from this study had
higher numbers. Using nipa leaves meal as
a substitute for rice bran significantly
affects the protein efficiency ratio for
striped catfish.

Survival
Data survival rates of striped catfish
are presented in Table 3.

Survival rate (SR) of striped catfish during rearing.

Treatments

SR (%)

PO
Pl
P2
P3
P4

100
100
100
100
100

Based on Table 3, it can be seen that
the survival rate of striped catfish is the
same, namely 100%. The Least Significant
Difference Test (LSD) showed that all
treatments were not significantly different.
This means that striped catfish have a high
tolerance for feed and the environment.
According to Baldmann et al. (2017), striped
catfish are classified as fish with a high
tolerance for environmental and water
conditions. Therefore, the survival value of

striped catfish in all treatments was
considered very good. The use of nipa
leaves meal as a substitute for rice bran did
not significantly affect the survival of
striped catfish.

Water Quality
The water quality of striped catfish
rearing is presented in Table 4.

Table 4.  Water quality for striped catfish rearing.
Treatments Temperature (°C) pH Dissolved Oxygen (mg/L)
PO 25.2-31.2 6.9-8.7 5-6.1
P1 25.3-31.0 6.9-8.7 5-6
P2 25.3-31.1 6.9-8.7 5-6
P3 25.2-31.2 6.9-8.7 5.1-6
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P4 25.2-31.2 6.9-8.6 5-6
The water quality of striped catfish
rearing follows the life needs of striped = ACKNOWLEDGMENT

catfish; namely, the temperature ranges
from 25.2 to 31.2°C, the pH of the water
ranges from 6.9 to 8.7, and the dissolved
oxygen content in the water ranges from 5
to 6.1 mg/L. According to Minggawati and
Saptono (2012), the optimal temperature
range for striped -catfish is 25-32°C.
Temperatures that are too high and too low
cause low growth in fish. According to
Rohim et al. (2022), the pH range of water
for striped catfish is 6.5-9.0. Dissolved
oxygen (DO) is 3-7 mg/L. The range of
water quality during rearing is within the
normal range, which is one of the factors for
the high survival of striped catfish. Prasetio
et al. (2019) also added that using nipa leaf
extract to prevent infection with Aeromonas
hydrophila bacteria in tengadak fish
obtained water quality values with a
temperature range of 26.00-26.33°C, pH
6.22-6.67, and DO 4.93-4.97 mg/L.

CONCLUSION

Using nipa leaves meal as a substitute
for rice bran with different percentages
significantly affected the growth of absolute
weight and length, feed efficiency, and
protein efficiency ratio to striped catfish.
However, it has no significant effect on the
survival of striped catfish. The best
treatment in this study was nipa leaves
meal, with a percentage of 20% compared
to 0% rice bran (P4).
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