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ABSTRACT

Rice bran is the result of the process of milling rice plants into rice, but rice bran has not been utilized properly
in the Sidrap area. Feeding with the addition of fermented rice bran using Lactobacillus sp. is expected to
increase the use of feed in tilapia aquaculture. This research aims to realize the fermentation of rice bran on the
survival parameters and feed conversion ratio (fcr) of tilapia. This research used a completely randomized design
with three replications and four treatments, namely (A) 10% dose of rice bran in feed, (B) 15% dose of rice bran
in feed, (C) 20% dose of rice bran in feed, and (D) control. feed. The size of the tilapia used is 1.5 g / fish with a
density of 20 individuals / 85 L of freshwater. The number of feeding four times a day and given a test feed of
5% of the bodyweight of the fish. The results showed that the bran flour was fermented using Lactobacillus sp.
Significantly different in the survival rate and the ratio of tilapia feed conversion and water quality during the
study is suitable for use in tilapia fish maintenance. The highest value resulting from the addition of fermented
rice bran 15% (18.33) and 20% (19.33) for survival, while the lowest for control (16.67) and feed conversion
ratio showed the best results with the provision of fermented rice bran 20 % (3.03).

Keywords: Rice bran, Lactobacillus sp., survival rate, feed conversion ratio, water quality

1. INTRODUCTION

Global tilapia fish production has increased, the
Performance report (LK]j) of the Directorate General
of Aquaculture in 2016 states that in 2014 the
national tilapia aquaculture production was 999,695
tons and increased in 2015 to 1,576,607 tons with an
average increase of 30, 29 %. China is one of the
largest producer countries in tilapia fish farming
followed by Egypt in second place by [1]. Production
of tilapia (Oreochromis niloticus) in Indonesia in
recent years has increased drastically. In 2011, tilapia
fish production was 5.67 tons, then in 2015 the
number increased to 10.84 tons by [2]. Tilapia is an
important commodity because it is a source of protein
that is relatively cheap and easy to find by [3].

The high cost of feed is an obstacle in the
enlargement process of tilapia aquaculture. The feed
is one of the important components in fish farming

because the use of feed is more than 60% of the total
production cost of the fish being kept. Cultivating
fish by providing food in sufficient quantities and
good nutrition and not an excessive provision is a
very determining factor by [4]. The very large need
for feed can cause problems for fish farmers where
the price of feed is increasingly expensive, the raw
material for protein sources in feed such as fish meal
and soybean meal is a factor in increasing feed prices,
where prices are getting higher in the market and
availability is also decreasing in nature by [5]. The
way to overcome this problem is to use feed raw
materials which in use do not compete with humans,
are easy to obtain, and cheap by [6].

Utilization of local raw materials such as rice bran
which has been modified with the addition of
probiotics such as Lactobacillus sp. is expected to be
a solution to problems in cultivation, especially fish
feed. based on this following the statement by [7-8]
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from the results of various feed trials for tilapia
(Oreochromis niloticus) which have been tried to
have the ability in cultivation, this is because the
resulting development is very significant and fast and
good absorption of nutrients.

The utilization of probiotics such as Lactobacillus
sp. is one of the fermented microorganisms present in
food or feed ingredients that can correct the quality of
the feed so that it can improve digestibility and the
development of cultivated organisms. Research on
the use of probiotics that has been tried by [9] shows
that probiotics are proven to be useful for aquaculture
activities. Based on these data and some of the results
of research on the use of probiotics in feed, research
on the use of probiotics that have Lactobacillus sp. in
fish feed to improve the development, survival, and
feed conversion ratio (FCR) of tilapia. This research
used several doses of fermented rice bran flour using
Lactobacillus sp. on artificial feed which aims to
increase survival and see the feed conversion ratio in
tilapia.

2. MATERIALS AND METHODS

2.1. Research location

This research was conducted from June to
September 2020 in Bottolita Village, Sidenreng
Rappang Regency, South Sulawesi Province.
Indonesia.

2.2. Tilapia Juvenile

The test animal used in this study is juvenile
tilapia with initial weight 1.5 g obtained from the
Pangkajene Sidrap Fish Seed Center. The total seeds
used were 240 heads and stocked in 12 containers
each 20 individuals / m2.

2.3. Rice Bran

The rice bran flour used in this study comes from
the village of Bottolita as a result of rice mills.
Furthermore, the rice bran is filtered and cleaned
before mixing it with Lactobacillus sp.

2.4. Fermentation Process

The fermentation process is carried out using the
probiotic Lactobacillus sp. as microorganisms and
mixed into rice bran flour with a ratio of 1 g/ 100 g
rice bran flour and control treatment without using
bacteria. Fermentation begins with weighing the rice
bran flour and then put it in a jar, then the
microorganisms are dissolved in 20 mL of molasses
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by spraying them evenly using a sprayer. The jar was
closed tightly and incubated for 48 hours. After 48
hours, the rice bran flour is steamed in boiling water
for 1-2 minutes to inactivate the activity of
microorganisms.

2.5. Experimental Feed

The study used a formulated feed with a
composition of fish meal, soybean meal, shrimp head
meal, cornflour, fermented rice bran flour (10, 15,
and 20%), and unfermented rice bran, fish oil,
vitamin mix, and mineral mix. Preparation of the test
feed begins by grinding all the dry ingredients used.
All materials are weighed according to the required
and placed in a plastic bag. The feed raw material is
stirred evenly started with small amounts of fine
ingredients accompanied by large amounts of raw
materials, then stirring until they are evenly blended.
Next, combine the vitamins and fish oil into the raw
materials that have been mixed well. After it is well
mixed, enter = 100 ml of hot water into the raw
material until it is elastic. Then the dough is put into a
feed molding device and molded into pellets and then
dried.

2.6. Feeding Protocol

Fish were given an experimental feed of 5% of body
weight for 2 months. The daily ration size is divided
into three equal ratios (morning at 8:00 am, noon
12:00, afternoon 4:00 pm, and evening at 8:00 pm).

2.7. Survival Rate (%)

SR = Nt/ No x 100
@
Where :
Nt = The number of live shrimp at the end of the
study (tail)
No = The number of shrimp at the beginning of the
study (tail) by [10].

2.8. Feed Conversion Ratio (FCR)

The feed conversion ratio is calculated using the
formula by [11], namely:

FCR= —— )

(Wt+D)-Wo
Where :
Wo = fish biomass at the beginning of the study (g).
Wt = fish biomass at the end of the study (g)
D =total biomass of dead fish (g)
F =amount of feed given / consumption during the
study (9)
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2.9. Water Quality

Water quality parameters were tested on the first
day of cultivation and the 60th day. This water
quality measurement aims to monitor the state of
water quality for tilapia during maintenance. The
analysis and measurement of water quality that was
tried during the maintenance were in the optimum
range for fish growth following [12].

2.10. Data analysis

The research parameters were analyzed using
analysis of variance (ANOVA) using SPSS version
22 software and if there was an effect of the
treatment, the W-Tuckey test was carried out to
determine the differences between the treatments.
Water quality parameter data obtained during the
study were compared based on previous tilapia
research references

3. RESULTS AND DISCUSSION

3.1. Survival Rate

The results of measuring the viability of
experimental fish with various doses of fermented
rice bran for 60 days of maintenance, at the end of the
study, are presented in Table 1.

Table 1. Tilapia survival rate during maintenance.

Parameters +Std

Treatment
(Feed) Survival Rate (%)
A 17,67+.0,57%®
B 18,33+.0,57%¢
C 19,33+.0,57¢
D (Control) 16,67+.0,572

Where different letters indicate a significant difference between
treatments at the 5% level (p <0.05)

The measurement results show that the fermented
rice bran feed using Lactobacillus sp. significantly
different (P <0.05) on the survival of tilapia. The
results of the W-Tukey test showed that treatment C
(20%) was the best treatment with a value of 19.33%
although not significantly different from feed B (15)
18.33% but significantly different from feed A (10%)
and D (control) . Based on these results it can be
stated that tilapia can receive treatment feed and does
not give a negative response to the survival of tilapia
during maintenance. In addition, the use of fermented
rice bran flour uses Lactobacillus sp. provide a
significant effect as an alternative feed considering
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that the survival rate of each treatment does not really
show a very big difference and is relatively almost
the same.

This is in accordance with the results of research
by [13] which states that probiotic supplementation
can increase immune response and survival in several
types of cultivated organisms such as tilapia. [14]
explained, suggested the Lactobacillus type probiotic
which can increase the adhesion of Bifidobacterium
lactis to the skin layer in the intestine, causing an
increase in probiotic strains, in fermentation process
for the right feed is very important to provide specific
advantages for the cultivated organism in terms of its
survival rate.

3.2. Feed Conversion Ratio

The results of measuring the conversion ratio of
experimental fish feed with various doses of
fermented rice bran for 60 days of maintenance are
presented in Figure 1.

FEED CONVERSION RATIO(FCR)

4 3.56 3.53 3,73
q
3 3.03
3
E
= 2.5
o
3 2
oS
1
0.5
0
A(10%) B(15%) C(20%) D (Kontrol)
Treatment (Feed)

Figure 1. Average feed conversion ratio (FCR) of
Tilapia (Oreocromis niloticus).

The measurement results showed that the
provision of fermented rice bran feed gave
significantly different results (P <0.05) to the ratio of
tilapia feed conversion. The results of the W—Tukey
test showed that treatment C (20%) showed the best
results with a feed conversion ratio value of 3.03
although not significantly different from feed A
(10%) 3.56 and B (15%) 3.53 but significantly
different with feed D (control). This is thought to be
influenced by the addition of Lactobacillus sp. in rice
bran flour so that tilapia can take advantage of the
feed given in its body, besides the addition of
probiotics to fish feed can increase the activity of
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digestive enzymes so that fish can easily digest the
food given.

The addition of probiotics in the form of
lactobacillus sp. as much as 20% can increase good
bacteria in feed so that bacteria enter the digestive
tract and help fish easily take advantage of the feed
that enters their body. The statement is as described
by [15] that the addition of probiotics in feed shows
the maximum results for catfish feed conversion
ratio. It's estimated that bacteria enter into the
digestive tract to coincide with the dosing time/dose
of probiotics. So that the bacteria secrete digestive
enzymes such as protease and amylase in the
digestive tract of tilapia by [16]. [17] Explaining the
high and low feed conversion ratio (FCR) could be
seen by some of the most important aspects as well as
the quantity of feed, dimensions of fish and feed
quality. Value of effective feed utilization, so that it
can be utilized properly [18]. [19] explained, the
main aspect that determines the level of feed
utilization is the nutritional value in the feed given.

3.3. Water Quality Parameters

Results of water quality parameters during tilapia
aquaculture research (Table 2).

Table 2. Water quality conditions during tilapia fish
farming

Water quality parameters Values
Temperature (°C) 25-31
pH 6,95-8,69
bnDissolved oxygen (mg/L) 3,1-35
Ammonia (mg/L) 0,021-1,039

Water quality plays an important role in
increasing fish farming production, for example
tilapia fish farming. Tilapia is a type of fish that is
widely cultivated in various countries, one of which
is Indonesia [20]. Therefore, usually the range of
water quality parameters must be in accordance with
the needs of the cultivated organism area.
Temperature is a very important physical factor
because the elements contained in it will determine
the density of water, accelerate chemical reactions,
water density, and affect the amount of dissolved
oxygen in the water by [21]. The results obtained
from this study were temperature (25-310C), pH
(6.95-8.69), dissolved oxygen (3.1-3.5 mg / L),
ammonia (0.021-1.039 mg / L). In accordance with
the results obtained by [22] that the optimal
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temperature for fish farming is 25-32 °c which is
more or less similar to the current findings.

The results of water pH measurements obtained
during the study are by the findings [23], who found a
pH range from 5-8.5. According to [24] pH that is
not optimal can cause fish to experience disrupted
growth, stress easily, and are prone to disease.
Dissolved oxygen is required for all types of cultured
organisms except anaerobic bacteria, therefore it is
very important to always maintain the value of
dissolved oxygen at optimal levels. Research by [25]
The dissolved oxygen values obtained varied start
from 3.21 to 7.29 mg L—1 with mean 4.56 £ 0.15 and
5.78 £ 0.16 mg L-1. The ammonia range desired for
aquaculture is <0.1 mg L-1 [26]. [27] and [28]
described the range of ammonia values obtained,
respectively, between 0.01-0.82 and 0.203-0.569 mg
L-1.

4. CONCLUSION

From the results obtained, it can be concluded that
the treatment of feeding with the addition of fermented
rice bran using Lactobacillus sp. as much as 15%
showed significant survival results and 20% addition of
Lactobacillus sp. into fermented rice bran for the ratio of
tilapia feed conversion.
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