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Abstract. Soybean is used as a vegetable protein for fish feed and is one of the main ingredients of
feed, which is expensive and difficult to obtain. Cultivators need alternative ingredients to substitute the
soybean with cheap and efficient ingredients. Figs (Ficus racemosa) have good nutrition, medicinal
function, hypoglycemic and antioxidant function. The nutrients present in fig and the benefits of the fruit
are believed to be able to substitute for the use of soy flour in feed. It is expected to reduce production
costs, however before being given to gourami (Osphronemus goramy) fish, it is necessary to test the
quality of the feed. The present study aims to analyze organoleptic, physical, and chemical gourami feed
substituted with fig flour. The method used in this study is an experimental method using a completely
randomized design (CRD) with 5 treatments and 5 replications. The treatment in this study was the
substitution of soybean flour using fig flour with different percentages in the feed. Feed Al 0% fig flour;
feed A2 10% fig flour; feed A3 20% fig flour; feed A4 30% fig flour, and feed A5 40% fig flour.
Parameters assessed are organoleptic test, physical test, and chemical test of feed. The data in this
study was analyzed using parametric and non-parametric statistics using SPSS 26’s software, descriptive
analysis based on laboratory results, and compared with related references. Feed quality based on
organoleptic, physical, and chemical tests showed varying results in each treatment. Fig flour as a
substitute for soybean flour in the feed has no significant effect on the texture, aroma, and colour of
feed. These parameters are the organoleptic test of feed. Physical parameters effected by the
substitution of soybean flour using fig flour is density dispersion, and sinking speed. However, it had no
significant effect on the breaking speed, hardness level, and allure of the feed. the substitution of
soybean flour using fig flour in the feed showed different nutritional content.
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Introduction. Gourami fish (Osphronemus goramy) is one of the freshwater fishery
products that have great potential to be developed. This is because gourami has a high
economic value and a wide market (Abinawanto et al 2017; Sarjito et al 2020; Pinandoyo
et al 2021). Gourami fish has delicious meat and people appreicate it. Cultivation of
gourami is much in demand by cultivators, however many problems are faced. Gourami
fish farming development is still having problems because the growth that fish have is
still relatively slow (Irmawati et al 2016; Mulyasari et al 2016; Nugroho et al 2019). Fish
growth is influenced by internal and external factors; internal factors that affect growth
are genetics, sex, age, and disease resistance (Munir et al 2016; Nuryanto et al 2018;
Zakaria et al 2020). While external factors that influence growth are water quality, space,
and feed (Fauzi et al 2016; Zeswita et al 2016; Zakaria et al 2019).

Feed is the largest cost when fish farming. The cost spent to buy feed is around
60-70% of the total cost (Efrizal et al 2018; Efrizal et al 2020). These costs can be
reduced by substituting feed ingredients with cheaper and more efficient ingredients
(Putra et al 2018; Abdalbakee & Mohammed 2019; Herawati et al 2020). Soybean is one
of the main ingredients of feed which is expensive and difficult to obtain. Soybean is used
as a vegetable protein for fish feed (Das et al 2018; Hundare et al 2018; Mosha 2018).
Cultivators need alternative ingredients to substitute the soybean with cheap and
efficient ingredients. It is expected to minimize the costs of production.
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Figure 1. Ficus racemosa fig fruit (original image).

Alternative ingredients that can substitute for soybean flour are derived from plants, one
of which is fig (Figure 1). Fig (Ficus racemosa) is commonly known as a plant found along
rivers and riverbanks. The distribution of figs on the Sumatra island are on the outskirts
of the Anai river, Antokan river, Sinamar river, several rivers small in Padang City, West
Sumatera, Kampar river in Riau, and Batanghari River in Jambi (Aryani et al 2009). This
plant can also be cultivated in gardens (Bhalerao et al 2014). Fresh fruit from this plant is
used as a source of dietary fibre. The nutrients contained in figs are 28.125% protein,
2% minerals, 30.5% calcium, 15.84% carbohydrates, 20% carotene, 5.3% Ascorbic acid,
and is rich in phosphorus and iron (Bhogaonkar et al 2014). In addition to having good
nutrition, figs have medicinal properties, such as hypoglycemic and antioxidant action
(Bhalerao et al 2014; Bhogaonkar et al 2014; Sivakumar et al 2019). Besides being
found to contain flavanones, catechols, triterpenoids, unsaturated steroids, and
polyurinoids, fig also produces carotene and ascorbic acid is good for providing vitamins
A and C (Bhalerao et al 2014; Bhogaonkar et al 2014). The nutrients present in fig and
the benefits of the fruit are believed to be able to substitute for the use of soy flour in
feed.

Research on substitution of the main ingredients with alternative ingredients has
been carried out. Substitution of anchovy waste flour for the fish meal as conventional
feed on Coturnix japonica (Putra et al 2018), the substitution of fish meal with
earthworm meal on Oreochromis niloticus (Reynaldy et al 2019), Azolla as a substitute
for soybean meal on carp fish (Cyprinus carpio) (Abdalbakee & Mohammed 2019),
maggot meal substitution on a fish meal on Chanos chanos (Herawati et al 2020). These
studies have proven that substituting the main ingredients with alternative materials can
reduce production costs.

It showed the importance of using alternative materials to reduce raw material in
feed for aquaculture. However, before giving the feed to cultured fish, we must test the
quality of the feed. In this case, we tested the Osphronemus goramy’s feed by
substituting soybean flour for fig flour. The aim is to analyze the organoleptic, physical,
and chemical properites of the Osphronemus goramy’s feed.

Material and Method

Time and sites. This research has been carried out from April to July 2021. The
organoleptic and physical tests of feed were carried out at the Animal Ecology
Laboratory, Biology Department, Andalas University, and chemical test at the chemistry
laboratory of Bung Hatta University, Padang, West Sumatera, Indonesia.

Experimental design and formulated feed. The method used in this study is an
experimental method using a completely randomized design (CRD) with 5 treatments and
5 replications. The treatment in this study was the substitution of soybean flour using fig
flour with different percentages in the feed. Feed Al 0% fig flour; feed A2 10% fig flour;
feed A3 20% fig flour; feed A4 30% fig flour, and feed A5 40% fig flour. The feed
formulation was determined using the trial and error method. The ingredients used for
making feed are fish flour, soybean flour, cornflour, tapioca flour, fine bran, fish oil,
vitamin, and mineral mix. This feed is made by mixing all the ingredients according to
the composition of each treatment. The ingredients are mixed until homogeneus and
become a dough. The final stage is to dry the feed. The dry feed is then packaged. The
method of making feed and substitution of fig flour refers to Gangadhar et al (2015).
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Parameters assessed. The organoleptic test of feed is performed by looking at the
colour, texture, and the aroma. Panelists evaluate feed according to their observations.
This test was carried out following Lubis et al (2021)’s research. The physical test of feed
was carried out by following Efrizal et al (2019), and Lubis et al (2021) research by
testing the breaking speed, density dispersion, hardness level, sinking speed, and allure.
The chemical test of feed is carried out by measuring the nutritional content in the feed.
The nutrients measured were protein, carbohydrates, fat, crude fibre, water content, and
ash content.

Statistical analysis. The data in this study was analyzed using parametric and non-
parametric statistics using SPSS 26’s software. The non-parametric statistical test used
was Kruskal Wallis to analyze the effect of the feed test on the organoleptic feed, while
the parametric statistical test used ANOVA to analyze the effect of treatment on the
physical feed. The chemical test of feed was analyzed by qualitative description based on
laboratory results and compared with related references.

Results

Organoleptic performance. Based on the Kruskal Wallis test, the substitution of
soybean flour using fig flour in the feed had no significant effect on the texture, aroma,
and colour of the feed (p>0.05). Organoleptic test results for each treatment are
presented in Table 1 and Figure 2.

Figure 2. The feed on organoleptic test (original image).

Table 1
The feed performance on organoleptic test
Parameters Texture Aroma Colour
Al Smooth and no cracks Quite pungent Light brown
A2 Smooth and no cracks Not pungent Brown
A3 Fibrous and cracks Quite pungent Brown
A4 Fibrous and cracks Quite pungent Brown
A5 Smooth and no cracks Quite pungent Brown

Note: feed Al 0% fig flour; feed A2 10% fig flour; feed A3 20% fig flour; feed A4 30% fig flour, and feed A5
40% fig flour.

Physical test. One-way ANOVA analysis showed that the substitution of soybean flour
using fig flour in the feed had no significant effect on breaking speed, hardness level, and
allure (p>0.05). However its had a significant effect on density dispersion, and sinking
speed (p<0.05). Feed physics test data for each parameter is seen in Table 2.
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Physical data of the test feed

Table 2

Breaking Density Hardness Sinking speed i
parameters speed (min) dispersion (%) level (%) (cms?) Allure (cm )
Al 180.00+3.802 7.14+0.20° 80.84+9.922 4.94+0.642 3.95+0.90°
A2 156.00+4.69° 7.68+0.23b 84.56+6.73° 5.56+0.20b 3.84+1.90¢°
A3 135.60+8.02¢ 8.07+0.11¢ 88.96+4.2673 2.76+0.41 3.80+0.50°
A4 96.40+6.664 8.32+0.164 79.76+8.12 2 3.03+0.28¢ 3.23+0.822
A5 66.80+10.33¢ 8.84+0.13¢ 84.32+7.912 2.23+0.364 2.77+0.46°

Note: different superscript alphabet on the same column was significantly different (p<0.05). Feed A1 0% fig
flour; feed A2 10% fig flour; feed A3 20% fig flour; feed A4 30% fig flour; feed A5 40% fig flour.

Table 2 showed the breaking speed of the feed test ranges from 66.80-180.00 min,
density dispersion ranges from 71.44-88.36 %, hardness level ranges from 79,76-88.96
%, sinking speed ranges from 2.23-5.56 cm s}, and allure ranges from 2.77-3.95 cm s°
1

Chemical test. Chemical test of feed using the proximate method was carried out in the
laboratory. This chemical test is used to analyze the nutritional content in the feed. The
substitution of soybean flour using fig flour in the feed showed different nutritional
content. Nutritional data for all treatments are presented in Table 3.

Table 3
Chemical data of the test feed
Parameters Al A2 A3 A4 A5

Protein (%) 29.65 29.30 31.17 32.48 35.89
Carbohydrates (%) 41.92 46.06 42.01 40.08 36.01

Fat (%) 4.75 6.31 5.85 5.49 5.32

Crude fibre (%) 3.40 4.02 3.65 3.16 2.60
Water content (%) 11.23 5.83 8.74 9.61 10.38
Ash content (%) 12.43 12.40 12.20 12.28 12.34

Note: feed Al 0% fig flour; feed A2 10% fig flour; feed A3 20% fig flour; feed A4 30% fig flour; feed A5 40%
fig flour.

Based on Table 3, protein of the test feed had 29.30-35.89%, carbohydrates had 36.01-
46.06 %, fat had 4.75-6.31 %, crude fibre had 2.60-4.02 %, water content had 5.83-
11.23 %, and ash content had 12.20-12.43 %.

Discussion. The substitution of soybean flour using fig flour in the feed had no
significant effect on the texture, aroma, and colour. However, the feed test had a
different look on texture and colour (Figure 2). Feed A1, A2, and A5 had smooth and no
cracks texture, but A3 and A4 had fibrous and cracks texture (Table 1). Feed texture is
influenced by the fineness of the ingredients used in its manufacture. The texture of the
feed was still relatively good, the same as commercial pellets. The texture quality of feed
is influenced by its constituent materials, especially the crude fibre content and the
addition of the adhesive used (Tuhumury et al 2020; Lubis et al 2021). The adhesive
used in this research is tapioca flour. Tapioca flour contains a lot of amylose and
amylopectin so that when heated it will become a substance that can glue particles
together. Tapioca flour as a feed composition is very helpful in making feed because the
artificial feed produced becomes solid and does not break easily (Kumar et al 2018;
Sumardiono & Sighny 2019).

All test feeds have a quite pungent aroma except A2 which had no pungent
aroma. The aroma of the feed comes from the main ingredients that contain animal
protein. In this study, the main ingredient of feed was dominated by vegetable protein,
thereby reducing the typical aroma of feed in general (Aslamyah & Karim 2013; Gunawan
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& Khalil 2015; Efrizal et al 2019). Although in this study fish oil was used as an
attractant, the amount used was still insufficient to produce the distinctive aroma of the
feed (Pangestika & Putra 2020; Prasetyo et al 2020). Fig flour substituted in feed has its
distinctive aroma. this is thought to dominate the aroma of the test feed. According to
Izal et al (2019), the composition of the feed must use raw materials that have a strong
aroma. It increase the reponse to eating and the fish have a high appetite. In this study,
the feed had brown colour with substituted fig flour and light brown without fig flour. The
colour of the feed is influenced by the ingredients used in the feed. The more protein
sources, the more influence on the colour of the feed (Efrizal et al 2019; Lubis et al
2021).

Water stability and nutrient leaching in feed formulations are major concerns. The
low stability of feed-in water causes an imbalance, but a high feed dispersion value is
also less beneficial because it will reduce bound nutrients. In terms of production costs
and availability of bound nutrients (Solomon et al 2011; Ighwela et al 2013; Haetami et
al 2017). The water stability observed in this study are breaking speed and density
dispersion. The results in this study indicate that water stability is lower than Lubis et al
(2021) and higher than Efrizal et al (2019). In freshwater fish, the pellet should dissolve
in water for no more than 2 hours. Pellets with high water stability will prolong the
digestive process in the fish intestine and can reduce the amount of feed consumed.
Nutrient leaching and lower stability will take longer for nutrients to dissolve in water
(Solomon et al 2011; Ighwela et al 2013; Haetami et al 2017; Efrizal et al 2019; Lubis et
al 2021).

The hardness of the feed will indicate the level of fineness of the feed ingredients
used. If the hardness level reaches >75%, it showed that the ingredients are smooth and
all ingredients are mixing well. (Haetami et al 2017; Lubis et al 2021). The ingredients
will be mixed homogeneously so that it has a smooth and even texture. The texture of
the feed will be resistant to the influence of strong pressure, not easy to break in water
(Solomon et al 2011; Efrizal et al 2019). The sinking speed is affected by the size, shape,
and density of the feed (Aslamyah & Karim 2013; Lubis et al 2021). In this study, the
feed test had a granular shape and the ingredients used have big particles. So that, the
feed test had a sinking speed faster than Aslamyah and Karim (2013), Efrizal et al
(2019), and Lubis et al (2021). In this study, feed A had a higher allure because the
aroma of the pellets was like leaves. Gourami fish juveniles have the habit of eating
omnivores tends to herbivores (Azrita & Syandri 2015; Budi et al 2015; Azrita et al
2020). This is thought to spur the gourami to be lured to eat Feed A5.

Protein is the most important nutrient in fish feed compared to lipids or
carbohydrates. If the protein in the feed is lacking, the protein in the body's tissues will
be utilized to maintain vital tissue functions (Ofosu et al 2015; Daniel 2018; Pattipeilohy
et al 2020). On the other hand, if the protein in the feed is not used in protein synthesis,
it will be released as nitrogen release in the form of ammonia (Xia et al 2015;
Syahailatua et al 2017; Daniel 2018; Hua et al 2019). The protein content in the feed
according to the needs of the gourami is 28-34% (Budi et al 2015). This study showed
that substitutions of fig flour can increase the protein in the feed. Fat is a source of high
energy for growth because it has a low activity of the enzyme carbohydrate in the
digestive tract. Fat is also a source of essential fatty acids and micronutrient solvents
(Kowalska & Jankowska 2011; Bureau et al 2002; Pandey 2014). The fat contained in the
feed comes from fish oil. In addition to the attractiveness of feed, fish oil contains animal
fats that are useful for the fish body. The optimal fat content in supporting the growth of
aquatic animals is 4-8% (Efrizal et al 2019; Lubis et al 2021).

Carbohydrates are very good as a source of internal energy feed formulation. The
utilization of carbohydrates in each type of fish is different in terms of its diverse eating
habits, anatomical features, physiology, and habitats (Zhou et al 2013; Krogdahl et al
2005). Carbohydrates in the diet reach 15-25% for salmon and marine fish, while that
can go up to 50% for herbivorous and omnivorous species (Kamalan & Panserat 2016).
Crude fibre is an organic material that is insoluble in acids and bases, and consists of
cellulose, hemicellulose, and lignin. Crude fibre comes from plants that are resistant to
the breakdown of enzymes in the digestive tract (Efrizal et al 2019; Sun et al 2019).
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Crude fibre functions to maintain the digestive tract and improve nutrient absorption.
Crude fibre is a part of carbohydrates that cannot be digested. Fibre is needed to
facilitate the elimination of feces (Aslamyah & Karim 2013; Herdiyanti et al 2018).

High water content can reduce the durability of the feed because it is overgrown
by fungi. the feed is damaged quickly and its nutritional content decreases (Herdiyanti et
al 2018; Toppo et al 2017). The appropriate water content will cause the feed to be not
easily overgrown with fungus so that the shelf life and shelf life of the feed can be
maximized (Aslamyah & Karim 2013; Lubis et al 2021). Ash content is a residue resulting
from combustion in the form of inorganic materials in the form of oxides, salts, and
minerals. The ash content in the feed represents the mineral content of the feed
(Herdiyanti et al 2018; Efrizal et al 2019).

Conclusions. Feed quality based on organoleptic, physical, and chemical tests showed
varying results in each treatment. The substitution of soybean flour using fig flour in the
feed had no significant effect on texture, aroma, and colour of feed. These parameters
are the organoleptic tests of the feed. Physical parameters that were affected are density
dispersion and sinking speed. However, it had no significant effect on the breaking speed,
hardness level, and allure of the feed. The substitution of soybean flour using fig flour in
the feed showed different nutritional content.
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