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Abstract
Indonesia has very large territorial water, so it supports the development of the economy in the field of fisheries, one of
which is through aquaculture. Recently, fish meal has become the most expensive protein ingredient in aquaculture
feeds. We aim to proximately analyse of some common alternative flour as fish feed ingredient i.e. fish flour, shrimp
head flour, soybean flour, and bran flour to get best-recommended flour for the type of cultured fish. Fish flour, shrimp
head flour, soybean flour, and bran flour was purchased from the fish farmer in Malang who use alternative fish feed
flour for their aquaculture. Proximate analysis carried out by protein content, moisture content, fat and fiber. Proximate
analysis was conducted in the Laboratory of Fishery Products Engineering, University of Brawijaya on April 2018. The
results showed that shrimp head flour had higher protein content than others flour that is about 48.71%, fat and
carbohydrate content about 7.99%, and 18.34% respectively. Soybean flour contains protein, fat and carbohydrate
about 31.29%, 20.75%, and 30.45% respectively. Carnivorous fish culture can use high protein flour as an alternative
ingredient for feed such as fish flour and shrimp head flour; balance proximate composition for omnivorous fish

cultures such as soy flour, and high carbo flour such as bran flour for herbivorous fish culture.
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INTRODUCTION

Indonesia has very large territorial waters,
thus it supports the development of the economy
in the field of fisheries, e.g. aquaculture. In
aquaculture activities, the feed is a major factor
that greatly affects fisheries production. In this
case, the availability of nutrients for fish growth
[1].

Commercial fish feed commonly used in
aquaculture activities. High prices are one of the
main problems for fish farmers. One of the
causes of high feed prices is due to the
availability of expensive ingredients, such as
protein from fish which is needed as one of the
main composition of feed production.

For commercial culture of fish, the
formulation of low-cost balanced diet using
locally available agro-industry byproducts is
needed. Recently, fish meal has become the
most expensive protein ingredient in aquaculture
feeds. Many studies have shown considerable
success in partially replacing fishmeal with
soybean meal and other soybean products in the
diet for various fish species [2-4]. Shrimp head
waste silage has been reported as a protein
source to formulate the feed of African catfish
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(Clarias gariepinus) [5]. Bran flour and fish meal
have also been reported to be alternative fish
feed formulations [6].

Based on the previous description, it is
necessary to do a proximate test of some of
these materials. Thus, we will know the suitability
of the need for fish feed formulations with
nutritional content which includes protein, fat,
carbohydrate, ash, and crude fiber content in
each ingredient. We aims to proximately analyse
some common alternative flour as fish feed
ingredient, i.e. fish flour, shrimp head flour,
soybean flour, and bran flour to get best
recommended flour, based on the type of
cultured fish.

MATERIAL AND METHOD
Material Preparation

Fish flour, shrimp head flour, soybean flour,
and bran flour was purchased from fish farmer in
Malang who use alternative fish feed flour for
their aquaculture.

Proximate Analysis

Proximate analysis consisted of crude protein
content, ash content, crude fat content, moisture
content, and crude fiber according to AOAC [7].
Explained as follows :

Protein and Ash Content Analysis
Protein content analysis was carried out by
the Kjeldahl methods described in Chang [8].
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Moisture Content Analysis

This analysis uses a weigh bottle that has
been oven at 105°C for 4 hours, and cooled in a
desiccator for 30 minutes, before being weighed.
In the weighing bottle, 2 grams of selected flour
was added and re-ovened at 105°C for 4 hours.
Then cooled again in the desiccator for 30
minutes, and then weighed. Repeat this
treatment for all selected flours, until you find
the desired fixed weight. Moisture content can
be calculated using the following formula:

Moisture Content = Fresh W';lf_i::!{f;ﬂ:gi:l':j;:zmyh tg) 100845
Fat Content Analysis

The filter paper that has been provided is cut
to a length of 10 cm and a width of 8 cm, then
oven at a temperature of 105°C for 12 hours. The
filter paper is weighed (a) and weighs 0.5 grams
of sample (b). The sample is wrapped in filter
paper and put into soxhlet. 150 mL of ether
petroleum was put into soxhlet flask for
extraction at 40-60°C for 5-6 hours, then the
sample was put in oven at 105°C for 12 hours,
and cooled in a desiccator for 30 minutes before
being re-weighed (c). Fat content is calculated
using the following formula:

Weight of Extracted fat (a+ b) — ¢
Fat Content = - - > 100%
dryweight (b)

Fiber Content Analysis

Dry the tools and ingredients by oven, then
the tool is put in a desiccator and weighed. As
much as 2.5 - 5 grams of dried sample wrapped
in filter paper. The sample was extracted with
diethyl ether for 6 hours using soxhlet. The
sample was put into a 600 mL erlenmeyer, added
to the sample 200 mL of boiling H2SO4 solution,
and then boiled again for 30 minutes. The
suspension obtained is filtered with filter paper
and the residue left in the erlenmeyer or on the
filter paper is washed with boiling water.

The residue was washed again with 200 mL of
NaOH solution with the same treatment as the
treatment of H»SOs solution. The residue was
filtered again with known weight filter paper, and
washed with 10% K2SO4 solution, boiling water,
and then using 95% alcohol. Filter paper used
was oven at 110°C, and cooled in a desiccator
then weighed. The weight of the residue is the
weight of the crude fiber. Coarse fiber is
calculated using the following formula:

Fiber Content — Crude fiberweight « 100%
roertonten " Initial Sample Weight ’
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RESULT AND DISCUSSION

The results of the analysis obtained the
proximate content of the fish meal, shrimp head
flour, soybean flour, and bran flour showed in
Table 1. The highest protein content other than
the fish meal is shrimp flour which is 48.71% and
the lowest is bran flour 10.01%. Protein is
important for the fish body because on average
65-75% of the fish's dry body weight is protein
[3]. So that fish with protein eat can maintain
body cells and can reproduce. The need for
protein in freshwater pomfret that have ranged
from 25-37% [9].

Base on figure 1, the highest fat content was
found in soybean flour 20.75% and the lowest in
the fish meal was 2.99%. Fat plays a very
important role as a source of energy in fish feed
[10]. The levels of fat present in the feed are
generally in the range of 6.89% [11]. Fat content
in shrimp head flour, soy flour, and bran flour,
has been able to meet the standard fat
requirements for fish growth.

The highest fiber content in Figure 1 is on soy
flour by 12.22% and the lowest in shrimp flour
head is 6.10%. The high percentage of coarse
fiber causes the fish difficult to digest food [12].
High crude fiber content is less utilized by fish,
especially for omnivorous fish but more
carnivorous tendencies such as catfish, thus less
effectively digesting polysaccharides than species
that tend to herbivores such as tilapia [13-15].
Digestive functions of some carnivorous fish less
able to digest carbohydrates. This is because of
a-amylase levels on carnivorous fish are very low
[16].

Ash is a residue produced by the combustion
of organic matter in the form of inorganic
materials in the form of oxides, salts, and
minerals. Based on the results of the proximate
analysis in Table 1, the highest content of ash
content was the fish flour of 21.26% and the
lowest of soybean flour by 5.28%. Mineral
content or ash content is very important for
teething and scales [17]. However, the high
content of ash cannot be used as feed
ingredients. The ash content in the feed
represented the mineral content of the feed,
with corresponding rate was 3-7% [18]. Based on
the table, fish flour and shrimp flour have ash
content that exceeds the needs of fish while bran
meal and soy flour are still in the range of fish
needs.
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Table 1. Proximate Analysis of Fish flour, Shrimp Head Flour, Soybean Flour, and Bran flour
Material Protein (%) Fat (%) Fiber (%) Ash (%) Carbo (%)

Fish Flour 55.78+1.4 299+12 9.38+2.0 21.26+13 1055+14

Shrimp Head Flour  48.71+0.8 79917 6.10+2.2 18.84+0.5 1834121

Soy Flour 31.29+2.1 20.75+2.2 12.22+14 5.28+0.8 3045+25

Bran Flour 10.01+19 11.00+13 8.88+0.7 7.16+1.6 6292+09
70
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Figure 1. Proximate analysis of Fish Flour, Shrimp Head Flour, Soybean Flour, and Bran Flour

Carbohydrates in the fish feed are present in
the form of crude fiber and Free-Nitrogen extract
(FNE), but crude fiber has low nutritional value
[19]. Fish used up to 45% carbohydrate feed for
growth [20]. The highest BETN content was found
in bran flour of 62.92% and the lowest in fish
flour of 10.55%. The need for carbohydrate feed
content is varied to each group of fish in sizes
and species [21]. The comparison between carbo-
hydrates and proteins in feed affects the protein
utilization for fish tissue formation [22]. If the
carbohydrate content is not sufficient as a source
of energy, fish will use protein as a source of
energy for tissue formation and as a driving force
for the body. Digestive functions capable of
hydrolyzing a greater variety of carbohydrate-

containing feedstuffs have developed in
herbivorous and omnivorous fish, which in
contrast to carnivorous fish [23].

The fish use energy for growth, daily

metabolism, and life-keeping activities. Energy
requirements for fish are usually associated with
protein requirements. The high protein content
of feed is good for fish. The habit of eating
freshwater pomfret belongs to the omnivorous
fish group, but it is also mentioned that this fish
tends to be a carnivore that is visible from its
sharp teeth which, while still seed-sized, likes
plankton and aquatic plants. So that can be said
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this pomfret can utilize protein, fat, and
carbohydrate for their energy needs.
CONCLUSION

Shrimp head flour had contents of protein,
fat, and carbohydrate about 48.71%0.8,
7.99%+1.7, and 18.34%t*2.1, respectively.
Soybean flour contains protein, fats, and

carbohydrates about 31.29%+2.1, 20.75%%2.2,
30.45%+2.5, respectively. Fish flour had contents
of protein, fat, and carbohydrate about
55.78%t1.4, 2.99%+1.2, 10.55%*1.4,
respectively. Carnivorous fish culture can use
high protein flour as an alternative ingredient for
feed such as fish flour and shrimp head flour.
Balance proximate composition is for omnivorous
fish culture such as soy flour, and high carbo flour
such as bran flour for herbivorous fish culture.
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