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Abstract

The technology to improve the quality of feed ingredients is fermentation. In
general, all fermentation end products usually contain compounds that are
simpler and easier to digest than the original ingredients. Tongkol fish can be
fermented into Fermented Tongkol (Euthynnus affinis). The research method
used was a completely randomized design with three treatments and three
replications. The treatment used three types of ferment. Data were analyzed
using ANOVA and LSD Advanced Test. The results showed that the best
treatment was treatment using a combination of ferment 50% Bromelain with
50% Papain. with the results of test, namely: dissolved protein 17,447%, water
content 71,781 %, free fatty acid (ffa) 1,941 %, total plate count 4.6x106 cfu, ph

Keywords value 5,420, butyric acid 2,767 %, acetic acid 1,810 % and lactic acid 2,720 %
, and organoleptic favored by consumers.
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1 Introduction

Fish has high enough protein, as said by Suryaningrum et al. (2010), that fish protein ranges from 12.94 -
17.52% including high, besides that fish contains long-chain unsaturated fatty acids, especially those
containing omega 3 fatty acids which can reduce the number of triglycerides, lower cholesterol levels in the
blood and can increase fat metabolism (Wally et al., 2015). To increase the people's attractiveness to fish
consumption, there is a need for innovation in food diversification. Food diversification efforts can be carried
out by looking for new foodstuffs or ingredients from existing foods and developed into diverse foodstuffs
(Setyaningsih & Saputra, 2011 in Muthmainna et al., 2016).

Tongkol (Euthynnus affinis) is a fish that is present in the market, almost no season, meaning that it is
always available every day (Results of a survey by researchers in several traditional markets). There are very
limited types of tuna processed in the market, Fermentation Technology can be selected to diversify Tongkol
fish processing. Fermentation extends the definition to all processes that involve microorganisms to produce a
product called primary and secondary metabolites in a controlled environment and then develop again into
the whole transformation of organic compounds carried out by microorganisms (Jannah, 2010). The role of
lactic acid bacteria, in this case, is to improve the taste of fermented products and also has a preservative
effect because it can produce compounds that can inhibit the growth of various microbes. Much of this
antimicrobial effect is due to the build-up of lactic and acetic acids and the resulting drop in pH (De Vuyust &
Vandamme, 1994 in Kusumawati, 2012).

The purpose of this research is the creation of fermentation technology for tuna fish which has the best
Organoleptic and Biochemical Value. The benefits of this research are aimed at several related Steak Holders
such as: For the academic field as information material. For fishery fish processors, it can be used as new
processing, for tongkol fish.

Literature Review
Description and classification of tongkol fish

Tongkol fish including pelagic fish, have a torpedo shape so that they are classified as fast swimmers and live
in groups. Tongkol is a large pelagic because it has a size of about 20 cm, which is small if it has a size less than
10 cm and medium size is between 10 cm - 20 cm (Hadiwiyoto, 1993). According to Suzuki (1981) in Yuwono
(2015), Tongkol meat structure consists of red meat that contains 71-76.7% water, 21.6 - 26.3% protein, and
1.3 -2.1% fat. Furthermore, the Classification of Tuna Fish (Euthynnus affinis) is as follows:

Phylum : Chordata

Class : Teleostei

Ordo : Perchomorphi

Sub Ordo : Scombridae

Familiy : Scombridae

Genus : Euthynnus

Species : Euthynnus affinis
Fermentation

Fermentation technology is a technology that makes effective use of microbial activities that are beneficial to
humans. Today’s fermentation technology has been applied to the pharmaceutical industry, producing
chemicals, manufacturing enzymes, and others (Yopi, 2004; Nout et al., 1989; Ando et al., 1986; Steinkraus,
1997). Fermentation is a simple transformation of raw materials into products that have added value by using
the phenomenon of microorganism growth and their activities on various substrates. This means that
knowledge of microorganisms is important for understanding the fermentation process (Prajapati & Nair,
2003 in Desniar, 2012).

Fermentation in fish is a process of breaking down complex compounds contained in the fish body into
simpler compounds by enzymes or fermentation originating from the fish body itself or microorganisms that
take place under controlled environmental conditions (Afrianto & Liviawaty, 1989). The enzymes in fish will
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break down fish protein into simpler units and also suppress pathogenic bacteria (Yuniarti et al., 2002). Lactic
acid bacteria (LAB) is a type of bacteria that is capable of producing lactic acid as an end product of its

metabolic process. LAB uses carbohydrates as a source of nutrition for metabolic processes (Yuniati Fajri et
al., 2014).

2 Materials and Methods

The research was carried out in two places, namely the Laboratory of the Faculty of Agriculture, Warmadewa
University, for the place of product manufacture, TPC analysis, pH, analysis of moisture content, and
organoleptic analysis. 3. Laboratory of Food Analysis, Faculty of Agricultural Technology, Udayana University
for chemical analysis (Free Fatty Acid Analysis, Dissolved Protein Analysis, Research time is planned for 8
months starting from the preparation of product production. The material used is Euthynnus affinis, a set of
chemicals used for TPC analysis, Free Fatty Acid Analysis, Dissolved Protein, Water Content, organoleptic. The
equipment used is equipment for TPC analysis, free fatty acid analysis. Moisture content and Organoleptic
analysis

This study using a completely randomized design experimental method with a single factor, namely the
use of three types of ferment. The three types of Fermen used are A = Bromelain Enzyme (Fresh Pineapple
Fruit), B = Papain Enzyme (Fresh young papaya fruit), and the third C = 50% Bromelain with 50% Papain.
Repeat 3 times, after it tabulated the data, analyzed the data statistically using ANOVA with further tests using
BNT (Least Significant Difference). Research implementation:

1) Preparing homogeneous tuna. Prepare three types of ferment that will be used: Pineapple Fruit, Papaya
Fruit, Combination of 50% Pineapple Fruit and 50% Papaya

2) Prepare all tools and research support materials, research according to treatment

3) Perform fermentation for four (4) days, Analyze Samples. Data tabulation and data analysis.

Research flowchart can be seen in Figure 2:

Preparing the fish that will be used according to the
criteria, preparing all the ingredients to be used,
preparing the tools to be used, fermenting with three
types of fermentation for 4 days (starting from day 0)

1L

Perform Microbial analysis (ALT). Chemistry (moisture
content, free fatty acids, dissolved protein content,
organic acids), organoleptic analysis, pH

1L

Data tabulation and Data Analysis, Reports

Figure 2. Flowchart of research implementation

The procedure for determining the analysis for all variables has met the SNI. Determination of moisture
content, free fatty acids, analysis of organic acids, analysis of dissolved protein (spectronic) (Sudarmadji &
Haryono, 1997), Microbiological analysis with TPC / Total Plate Count, Organoleptic analysis by describing
objects. The data obtained from the results of the study were then processed by ANOVA with the LSD further
test. (Smallest Significant Difference) to see the effect between treatment units.

Darmadi, N. M., Semara, D. G. & Kawan, I. M. (2020). Tongkol (Euthynnus affinis) fermentation on organoleptics
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3 Results and Discussions
Chemical Test

Table 1
Average parameter test value

Factor Dissolved Dissolved pH FFA cutyric Aceticacid  Lacticacid Colony TPC
Protein Protein (%) Acid (%) (%) test/gram
(%) %) (%)

A 17.917 71.368 5.520 2722 2910 1.980 2.970 2.5x10°

B 17.230 72.517 5364 1537 1933 1.310 1.970 6.3x10¢6

C 17.447 71.781 5420 1941 2.767 1.810 2.720 4.6x106

Fresh fish 17.22 75.286 5645 0973 095 0.64 0.97 1.9x107

1) Dissolved Protein Test

Judging from the Anova test on the fermented tuna (Euthynnus affinis) dissolved protein test, it turns out
that the treatment has no real effect. When compared with the value of fresh tuna fish dissolved protein
(17.22%) increased after fermentation to 17,917 (A), 17,210 (B), and 17,447 (C). This shows that
fermentation can increase the value of Tongkol fish dissolved protein, only the three ferments have no
significant effect on the dissolved protein value. Following the opinion Illanes (2008) in Utami et al. (2011)
that Bromelin is included in the protease group produced from pineapple extraction which can hydrolyze
the connective tissue of the meat, including degrading meat collagen so that it can open the microstructure
of the meat by breaking off myofibrils which can soften the meat so that more dissolved protein is
detected. For ferment, papain includes proteases that are active on vegetable protein so that less dissolved
protein is detected.

2) Test Moisture Content

After analyzing with ANOVA, it turns out that the treatment has a very significant effect on the water
content value of fermented cob (Lindawati et al.,, 2018). The highest water content value was obtained in
treatment B (72,517) followed by Treatment C (71,781) and the smallest was treatment A (71,368) and
from the Notation treatment, A and C had the same notation. There was a decrease in the value of water
content when compared to the water content of fresh tuna (75.286%). The lowest water content value was
obtained in tuna fish with ferment Bromelin because bromelin works more actively on animal protein so
that more water release occurs (Liu et al., 2008; DeVitre & Cunningham, 1985). While the papain enzyme
works more actively on the vegetable protein (Winarno 1995 in Taqwdasbrilian et al.,, 2013) so that the
water content is higher.

3) pHtest

After ANOVA analysis was carried out, it turned out that the treatment had no significant effect on the pH
value of fermented tuna. The pH values from large to small were A (5,520), C (5,420), and B (5,364),
respectively, with the same notation for the three treatments. There was a decrease in pH when compared
to fresh tuna, namely 5,645. The decrease in pH is thought to be due to the formation of organic acids such
as lactic acid produced by lactic acid bacteria in their metabolism so that the pH of the media becomes
acidic (Desniar & Wijatur, 2009). The more organic acids are formed, the lower the pH will be.

4) Free Faty Acid (FFA)

In this study, the treatment gave a very real effect on the value of free fatty acids in tuna. In order from
large to small, the Free Fatty Acid value due to treatment is A (2.722, C (1.941), and the smallest is C
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5)

6)

1.577). There was an increase in free fatty acids when compared to free fatty acids in fresh tuna (0.973%).
Free fatty acids are a measure of fat that has undergone an overhaul. In fermentation, the role is Lactic Acid
Bacteria which will convert organic matter into simpler compounds including the conversion of fats into
fatty acids and glycerol. Free Fatty Acids are a part of Fatty Acids (Marchetti et al., 2007; Nilsson et al,,
2003). The overhaul of fat into a simpler element will make a distinctive taste in fermented products. Fat
reduction will occur in fermented food because fat is converted into volatile and non-volatile fatty acids
which will form the taste of food (Aryanta, 1994 in Putri et al.,, 2014).

Test Total Plate Number (ALT) Bacteria (cfu)

Table 2
Data for Total Plate Figures (ALT)

Deuteronomy

Factor 1 2 3 Total Average (cfu)
A 2.4x10° 2.8x10° 2.3x10° 7.5x105 2.5x 105
B 6.1x10° 6.4x10° 6.4x10° 18.9x106 6.3x10°
C 4.6x10° 4.5x10° 4.7x10° 13.8x106 4.6x10°

The total plate count test is described as descriptively. In general, there is a decrease in the number of
bacteria. Turn from small to large occurred in the treatment: A (2.5 x 10 5), C (4.6 x 106), B) 6.3x 106). This
is related to the pH value of the treatment. There was a decrease in pH during fermentation. this condition
makes the bacteria live in stress. so that the number of bacteria decreases. The use of salt also results in a
decrease in the number of bacteria.

The results of research by Desniar & Wijatur (2009), show that the number of log bacteria decreased
from fermentation to 0-6 due to the role of salt added in the treatment, because salt can select microbes,
and after 6 to 14 days There is an increase in the number of bacteria because at this time lactic acid
bacteria are starting to grow. In this study, fermentation was carried out for 3 days so that it was natural
that the number of bacteria decreased.

Test for Lactic Acid, Acetic acid, Butyric Acid

In fermentation products, organic acids will always be formed which is the result of the activity of Lactic
Acid Bacteria. The results showed that the treatment had a very significant effect on the formation of lactic
acid, acetic acid, and butyric acid. The value of lactic acid, acetic acid, and butyric acid can be seen in Table
5.1. It can be seen that there is an increase in the value for the three types of organic acids above when
compared to the value of organic acids in fresh tuna.

Types of Lactic Acid Batteries found in fermented Cob is heterofermentative, it is proven that organic
acids other than lactic acid and lactic acid do not dominate the amount in this treatment. The fermentation
process is homofermentative if it only produces lactic acid or which dominates it. According to Afriani
(2010) in Dali (2014), fermentation is heterofermentative to produce a mixture of various compounds or
other components, for example, acetate, ethanol, carbon dioxide, and lactic acid, it is also said that
fermentation can grow acid-forming microbes and alcohol and suppress growth. proteolytic and lipolytic
microbes

Darmadi, N. M., Semara, D. G. & Kawan, I. M. (2020). Tongkol (Euthynnus affinis) fermentation on organoleptics
and its biochemistry. International Journal of Life Sciences, 4(3), 41-49.
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7) Organoleptic Test

Figure 3. Organoleptic test

The fermented cob organoleptic test was described descriptively. The results showed that the appearance of
fermented cobs with different ferments gave different results. The most preferred appearance by consumers
is fermented tuna using a combination of 50% Bromelain and 50% papaya (C) ferment. This happens because
the fish looks intact, there are no parts that are loose and the color is like fresh fish. The use of fermented
Bromelin (A) Fermented tuna has a characteristic, the eyes and gills of the fish appear loose because
Bromelain is an active ferment for animals so that it decomposes at a fast rate, which results in the fish's eyes
and gills being released. Using papaya ferment shows the appearance of fermented cobs is slightly brown but
the eyes and gills do not come off.

4 Conclusion

From the results of the study it can be concluded that the best fermented that can be used as fermented for
making fermented tuna (Euthynnus affinis) is Treatment C, namely: Combination of 50% Bromelain
(Pineapple) with 50% Papain (Papaya) with Value: 17.447% Dissolved Protein, Water Content 71,781, Free
Fatty Acid (FFA) 1,941, Total Plate Number 4.6x106 cfu, pH value 5,420, Butyric Acid 2,767, Acetic Acid 1,810
and Lactic Acid 2,720 and Organoleptic Favored by consumers
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