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Abstract: One of the factors behind the declining catfish farm in Tangkit Baru, Jambi, is the rising price of
commercial feed. A lot of fish farmers stop their cultivation. They make independent feed formulations based on
existing sources around them. The lack of knowledge and understanding of feed nutrition causes the feed formulations
not necessarily with feed standards (SNI) and feed commercial. Nutritious feed is essential for fish growth. The aim
is to compare the nutrition of the tofu waste processed for local fish farmers, "Usaha Mandiri" in Tangkit Baru, with
catfish feed standards and commercial. Fish feed produced by local fish farmers consists of 2 (two) types of pellets,
it is pellet one consists of tofu waste and salted fish (50%:50%), and pellet two consists of a mixture of tofu waste,
rice bran, and salted fish (30%: 20%: 50%). Measurement of feed nutrition includes crude protein (AOAC method,
2011); crude fat (SNI method 01-2891-1992); crude fiber (SNI method 01-2891-1992); ash content (AOAC method,
2005), and water content (AOAC method, 2005). The measurement results showed that the nutritional content in
pellet one and pellet two, respectively, included crude protein (27.83%; 16.91%), crude fat (8.25%; 5.21%), crude
fiber (5.71%; 5.49%), ash content (14.93%; 16.96%); and water content (29.59%; 26.23%). The nutritional content
of pellet 1 was better than pellet 2, except for the ash content. The local pellet was by commercial feed and SNI 7548
(2009); pellet 1 is still feasible as an alternative feed for catfish farms.
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in the surrounding environment. However, the feed
made by local farmers still needs to be directed to

1. Introduction

Jambi Province has good potential as a center for

freshwater aquaculture. Its main commodity is catfish,
one of the leading commodities from the Ministry of
Maritime Affairs and Fisheries (KKP) [1]. Catfish is a
type of fish introduced from Thailand which began to
be cultivated in Jambi, especially in Tangkit Baru, in
1999. Apart from having high economic value, catfish
are easy to grow, especially in stagnant water with low
DO conditions such as 2.9-3.4 mg/l [2], [3]. They have
high egg production and high-fat content (unsaturated
fatty acids) [4], especially Omega 3. It has a high
profile of amino acids (glycine, leucine, isoleucine,
histidine, serine, threonine and proline). All of them are
also suitable for health, [5], [6].

KKP statistics for total catfish farming in Jambi
Province show a downward trend from 2016 (22.148,50
tons/year), 2017 (21.864,34 tons/year), 2018
(20.537,22 tons/year), 2019 (18.550,92 tons/ year),
until 2020 (2.867,47 tons/year). The reason is the
cessation of feed assistance from the government, so the
farmers can no longer cover the increasing production
costs, resulting in many farmers having to close their
catfish farming businesses. The existence of an
independent feed movement program proclaimed by the
local government by utilizing natural products abundant
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comply with the standard nutritional composition.

Fish feed must pay attention to the nutritional
content according to the needs of cultivated fish [7].
The feed used by the fish farmer groups in Tangkit
Baru is processed tofu waste to utilize tofu processing
factory waste around the cultivation area. The feed
formulation for catfish is dynamic, meaning it can to
the price of raw materials, but the SNI standard quality
is maintained [8]. Tofu waste is an alternative
innovation for the local fish farmer because they are
easy to obtain and a source of protein. Processed tofu
waste used by local farmers in Tangkit is a mixture of
tofu waste and salted fish and a combination of tofu
waste, rice bran, and salted fish. Salted fish is a choice
as a feed mixture; apart from being cheap, it is also a
source of fiber [9].

The purpose of this study was to compare fish feed
nutrition (water content, ash content, fat, protein, and
fiber) for two types of processed tofu waste. They were
a mixture of tofu waste and salted fish and a mixture of
tofu waste, rice bran, and salted fish and adjusted them
to the composition. The standard for catfish feed SNI
7548, 2009 concerning artificial feed for catfish
(Pangasius sp.) also feeds commercial.
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2. Material and Methods

2.1. Materials

The pellet samples consisted of two types, they
were pellet 1 which consisted of a mixture of tofu waste
and salted fish with a ratio of 50%: 50%, while pellet 2
was a mixture of tofu waste, rice bran and salted fish
with a ratio of 30%: 20%: 50%. Materials for proximate
analysis include K;SO4, H2SOy4, distilled water, NaOH,
PP indicator, HBO3, HCL, hexane solvent, filter paper,
and ethanol. While the tools used are a cup, oven,
Kjeldahl flask, Erlenmeyer, and a Soxhlet extraction
tool.

2.2. Methods sample collection and preparation
Sampling was carried out in the “Usaha Mandiri”
catfish farmer groups, Tangkit Baru Village, Sungai
Gelam District, Muaro Jambi Regency, Jambi Province
(1°37'42.9"S 103°42'13.7"E) on 19 September 2022.

Figure 1. Sampling locations. Tangkit Baru
Village, Jambi Province

2.3. Experimental variable and

analyticalprocedures

Independent feed pellets are made by fish farmers
using salted fish, tofu waste, and rice bran. All the
ingredients will be mixed and fed into the grinding and
pellet machine. The feed manufactured was dried
manually and depended on sunlight. The feed standards
analyzed were commercial feed used by the fish farmer
groups and SNI 7548, 2009.
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Figure 2. Feed processing by farmers. a) feed
mixing process, b) milling feed into pellets, ¢)
drying pellets, d) pellets that are ready for
consumption

2.4. Data Analysis

The parameters of the observations made in this
study were proximate and crude fiber analysis. The
proximate analysis tested consisted of water content,
ash content, fat content and protein content.

2.4.1. Ash content [10]

Analysis of ash content used the dry ash method.
The principle of ashing oxidized all organic matter at a
high temperature (550°C). The remaining substance
determined the weight. The cup used was dried in an
oven at 105°C for 30 minutes, then cooled in a
desiccator for 30 minutes or until a constant weight was
obtained and then weighed (W1). A sample of 5 grams
of fish feed is put into a cup and then burned with an
electric stove until it is not smoking. After that, the
crucible and sample that had been burned were put into
the ashing furnace at 550°C for 6 hours. The sample was
cooled in a desiccator for 30 minutes and then weighed
(W2). The calculation of the ash content value is as
follows:

w2 — w1

—  x 100
sample weight

(%) ash content =

Information:

W1 = Sample weight (g)

W2 = Weight of empty fat flask (g)
W3 = Weight of fat and fat flask (g)

2.4.2. Water content [10]

The water content of fish feed samples was analyzed
using the oven method. The principle is to evaporate the
water contained in the sample. The working stage of the
moisture content analysis is drying the porcelain cup
using an oven at 105°C for 30 minutes. Then cooled in
a desiccator for 30 minutes and weighed (W3). Fish feed
samples were weighed as much as 5 grams and then
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mashed. The sample was put into a porcelain cup,
weighed (W1), and put in the oven at 105°C for 6 hours.
Then they are cooled in a desiccator and weighed until a
constant weight (W2) is obtained. The calculation of the
value of water content is as follows:

w1 — W2

Wi w3 x 100

(%)water content =

Information:

W1 = Weight of porcelain cup and sample
before drying (g)

W2 = Weight of porcelain cup and sample after
drying (9)

W3 = Weight of empty porcelain cup (g)

2.4.3. Crude protein [11]

Analysis of protein content used the Kjeldahl
method. The principle is the process of liberating protein
nitrogen contained in fish feed samples using sulfuric
acid through a heating process. The stages of protein
analysis with this method include destruction,
distillation and titration. The destruction process was
carried out by weighing 0.5 gram of the sample, putting
it into a Kjeldahl flask and adding 1.9 mg of K,SO,4 and
2 mL of 2 mL of H,SO.. The flask is heated in an electric
heater for 2 hours or a clear greenish solution, then
cooled. The results of the digestion were diluted with
100 mL of distilled water. The distillation stage begins
with the preparation of the Kjeltec tool, then 5 mL of the
solution is pipetted and put into the distiller, 5 mL of 3%
NaOH is added and a few drops of PP indicator. The
distillation process was carried out for 10 minutes. Place
a 125 mL Erlenmeyer containing 5 mL of HBO3
solution and 2-4 drops of mixed indicator (a mixture of
2 parts 0.2% methyl red in alcohol and 1 part 0.2%
methylene blue in alcohol). The final stage is the titration
process using 0.01 N HCI solution. The formula for
calculating the value of protein content is as follows:

V1-V2)xNX0014 xf.kxf.p
x

(%) Protein = W

100

Information:

W = Sample weight (grams)

V1 = Sample titration volume (ml)
V2 = Blank titration volume (ml)

N = Normality of HCI

f.k = Dietary protein in general (6.25)
f.p = Dilution factor

2.4.4. Crude fat [12]

Analysis of the fat content of fish feed was carried
out using a soxhlet extraction tool. The principle is the
extraction of fat in the sample with a fat solvent so that
other compounds cannot be dissolved. The process of
analyzing the fat content is that the fat flask is dried in
an oven at 105°C for 30 minutes and cooled in a

(]
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desiccator for 30 minutes (W2). Fish feed samples were
weighed as much as 5 grams and crushed (W1). Then
the sample is wrapped in filter paper and put into a
Soxhlet extraction tool that has been installed with a
condenser. 150 mL of hexane solvent was poured into a
Soxhlet tube and extracted for 6 hours. The fat flask
which contains the extracted fat is dried in the oven at
105°C until all the fat solvent has evaporated. The fat
flask was then cooled in a desiccator for 30 minutes and
weighed (W3). Calculation of the value of fat content
can be calculated by the following formula:

w3 — W2

Wi x 100

(%) fat content =

Information:

W1 = Sample weight (9)

W2 = Weight of empty fat flask (g)
W3 = Weight of fat and fat flask (g)

2.4.5. Crude fiber [12]

The principle of crude fiber analysis is sample
extraction using acid and alkaline solutions to separate
crude fiber from other material components. The
working procedure for crude fiber analysis is that 4
grams of sample are put into the soxhlet for the
extraction process to remove the fat. Then dry the fish
feed sample and put it in a 500 mL Erlenmeyer. 50 mL
of 1.25% H,SO4 solution was added and boiled for 30
minutes. 50 mL of 3.25% NaOH were added and boiled
again for 30 minutes, then filtered through Whatman
paper which has been dried, and the weight is known.
The precipitate was rinsed with 1.25% H,SO,, hot
water, and 96% ethanol. The filter paper was dried at
105°C and cooled and weighed until a constant weight
was obtained. The crude fiber calculation formula is as
follows:

1
(%) fiber content = w7 X 100%
Information:
W = Sample weight (g)
W1 = Weight of ash (g)
W2 = Weight of precipitate on filter paper (g)

3. Results and Discussion

Based on the measurement results from the
analysis of the nutrient content of the pellets used by the
“Usaha Mandiri” farmer groups, which were formulated
from tofu waste with different compositions, the results
are presented in Figure 3. Based on the Standard
Operating Procedure (SOP) for independent feed for
growing catfish issued by [8], making feed formulations
requires more than one type of raw material to meet the
nutritional needs of fish.
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Figure 3. The nutritional content of the feed made by
the “Usaha Mandiri” farmer group.

Figure 3 shows the nutritional content in pellet 1
and pellet 2, respectively, including crude protein
(27.83%; 16.91%), crude fat (8.25%; 5.21%), crude
fiber (5.71%; 5.49%), ash content (14.93%; 16.96%);
and water content (29.59%; 26.23%). The limiting
factors for independent feed formulations that need
attention are the content of protein, ash, and crude fiber
[8].

The protein in pellet 1 was higher than in pellet 2.
The high protein in pellet 1 was because the
composition of tofu waste used was 50%. In
comparison, in pellet two, the protein content was
relatively low due to a reduction in the amount of tofu
waste used to make pellets to 30%. The protein content
value of the pellets produced in this study was higher
than the research conducted by [13], with a feed
formulation of 80% tofu waste and 20% commercial
pellets yielding a protein content value of 24.53%.
Different feed formulations and treatments cause
differences in protein content during the feed
manufacturing process.

According to [14], the protein content in tofu
waste is relatively high, ranging from 23-29%, and the
protein content of salted fish is 25% [15]. Data on
protein content in the commercial feed is at least 32%,
and the protein needed by catfish (Pangasionodon
hypophthalmus) is around 25% [16]. Based on [16],
pellet 1 meets the standard compared to pellet two and
needs a reformulation to make it suitable for
commercial feed. High protein content in fish feed is
needed to support fish growth and feed efficiency [17],
[8].

The analysis of ash content results indicates the
mineral content in fish feed. The ash content in pellet
2 is higher than in pellet one because, in pellet two,
processed tofu waste is mixed with salted fish and
added to rice bran. Hence, the content of inorganic or
mineral compounds is higher. The ash content of tofu
waste is 1% [18], the ash content of salted fish is
18.56% [19], and the ash content of rice bran is 7.42%
[20]. Pellets 1 and 2 have a higher ash content than
commercial pellets, which only have a maximum of
12%. Ash content or organic matter is the organic
material needed by fish to grow body tissues,
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metabolism, and maintain osmotic balance [21]. Based
on the characteristics of the feed according to SNI for
catfish (Pangasionodon hypophthalmus), the ash
content in the feed is a maximum of 12% [16]. Based
on the research results above, the ash content for the
two pellets exceeded the SNI standard. The research
results from [22] showed that the ash content of salted
fish ranged from 22.20% to 24.02%.

Meanwhile, the ash content of rice bran variety IR-
64 was 10.88% [23]. The high ash content in both feed
pellets was due to the high composition of salted fish.
An ash content that is too high can affect the
digestibility of the feed [8].

The moisture content of the two pellets was the
greatest among all the measured nutrient contents. The
water content in pellet 1 is more significant than in
pellet two and exceeds the SNI standard for water
content contained in the feed, which is a maximum of
12% [16]. Meanwhile, commercial pellets only limit a
maximum moisture content of 10%. The pattern of
drying pellets using natural methods, depending on
sunlight influenced by the season, so the water content
in the alternative feed is still high. The results of [25]
showed a tendency to decrease the water content in tofu
waste with increasing temperature. According to [25],
the water content of the feed is also affected by the
water content of the mixed ingredients. Other factors
that affect the water content in a material are the storage
method, storage climate, drying, and drying time [26].
Appropriate water content in fish feed causes the feed
not quickly to grow mold, so the feed's shelf life will
be longer.

The crude fat content in pellet 1 was higher than
in pellet 2. 1t was due to the more excellent composition
of tofu waste in pellet 1 (50%) than in pellet 2 (30%).
The fat content in tofu waste before being formulated
ranged from 4.5-17% [27]. Fat is a source of energy and
essential fatty acids and helps the absorption of certain
minerals. Fat provides approximately 2.25 times more
energy than protein. Therefore, fat is essential in
metabolism and fish growth [28]. The fat in the feed
needed by fish varies significantly according to the
needs of the fish. The fat content in the commercial
feed is at least 5%, and the fat required for catfish
(Pangasionodon hypophthalmus) for enlargement is at
least 5% [15]. The fat content in pellet one and two
have exceeded the limits of commercial feed and SNI.

The crude fiber contained in pellet 1 is slightly
higher than in pellet 2. It was influenced by the
composition of tofu waste which is higher in pellet one
compared to pellet 2. Tofu waste has a lot of nutritional
content. Besides containing protein, it is also rich in
fiber [29]. The crude fiber content in tofu waste is
25.43% [30], whereas according to [31], the crude fiber
content in tofu waste is 36.15%. The maximum fiber
content in commercial pellets is 6%. In both pellets, the
fiber content is around 5%. Based on [16], the crude
fiber in catfish feed for maximum enlargement is 8%
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because the high crude content can affect the
digestibility of the feed [8].

4. Conclusion

The result showed that the nutritional content of
feed in pellet 1 is higher than in pellet 2, except for the
ash content. A comparative analysis with commercial
pellets and SNI 7548, 2009 showed that pellets 1 and 2
are still by nutritional standards. However, the water and
ash content are still higher than the SNI standards. This
alternative feed can still be used by local fish farmers,
"Usaha Mandiri", at Tangkit Baru, Jambi province.
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