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ABSTRACT. Fish is a food that is in great demand by many people. Fish are also easily damaged. Therefore, some fishermen
use formalin as a preservative for their caught fish. However, the use of formalin in food is prohibited and is considered
dangerous because it can cause health problems. Hence, the use of natural preservatives is an alternative. The combination of
banana peel vinegar and NaCl salt used banana peel vinegar can inhibit the growth of microbes in the fish body. Furthermore,
if it is combined with the addition of NaCl, it can reduce the water content in the fish body so that microbes cannot grow and
reproduce. The purpose of this study was to obtain an effective concentration of preservatives from the combination of banana
peel vinegar and NaCl. This type of research is experimental with 4 treatments 9:1, 7:1, 4:1, and 3:1. Each treatment was
repeated 6 times. 24 samples of fish that have been treated are left for 12 hours at room temperature which represents the time
fishermen catch fish until they come to shore. The results of this study showed that the durability of fresh fish in 4:1 treatment
got a value of 6.95, categorized as fresh fish. It means that the combination of banana peel vinegar and NaCl salt at a
concentration of 4:1 is effectively used as a fish preservative. The results of the oneway ANOVA test showed that there was

an effect of the combination of banana peel vinegar and NaCl salt on the freshness of the fish.

INDEX TERMS Fresh Fish, Banana Peel Vinegar, NaCl.

. INTRODUCTION

Marine natural resources in Indonesia are very abundant,
which stretches across more than 17,000 islands and 13,466
islands of which have been named and the coastline is
thousands of kilometers away, so that the majority of the
population make a living as fishermen [1]. Head of Research
and Human Resources Agency for Marine and Fisheries of
the Ministry of Maritime Affairs and Fisheries Sjarief
Widjaja stated that Indonesian people are very fond of
consuming marine fish and are relatively high. It is proven
by the large number of fish demands and before adding to
the need for processed products and exports, it has reached
13 million tons per year. The report from the Ministry of
Maritime Affairs and Fisheries shows that the fish
consumption rate in 2020 is 56.39 kg/capita. The number
increased by 3.47% compared to 2019 which was around
54.5 kg/capita. During the last 10 years the percentage of
national fish consumption tends to increase [2]. Dead fish
meat will spoil faster than beef, fruit and vegetables [3]. This
event occurs because all layers of fish flesh, especially the
gills, skin and stomach contents, are suitable places for
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microbial activity. The method used to prevent decay is one
of them by salting or salting, salted fish is called salted fish
[4][5]. But not everyone likes salted fish, fresh fish is bigger
in consumption in the community, to maintain the freshness
of fish, preservatives are needed. Food poisoning is being
talked about a lot recently [6][7]. Food poisoning can occur
because these foods contain formaldehyde and borax which
are dangerous chemicals. Formalin can poison the body
because formalin is not actually an additional food
ingredient, therefore foods that are intentionally added to
formalin can be harmful to the body [8][9]. The case of the
raid on the salted fish manufacturing industry suspected of
containing formaldehyde in the Lekok area, Pasuruan
Regency, East Java. In March 2020, 2.5 tons of evidence
were secured by the authorities [10][11].

Food ingredients are not allowed to use formalin.
However, in reality many people use formalin as a food
preservative. Formalin is a non-food preservative and is a
mixture of Formaldehyde, Methanol and water with varying
levels of formaldehyde between 20%-40% [12][13].
Formalin is widely used in foodstuffs because of its
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affordable price and very easy to find in grocery stores and
how to use it which is quite easy and can maintain the quality
of salted fish, so formalin is in great demand as a food
preservative by irresponsible food producers [14][15].
Foods containing formaldehyde can cause chronic and acute
effects that can attack the digestive tract and respiration,
causing dizziness, seizures, hypotension, unconsciousness,
even coma and can cause damage to internal organs. Chronic
effects that can occur in the form of inflammation in the
respiratory tract organs [16][17].

Therefore, to reduce the use of formalin as a food
preservative, formalin substitutes can be made from natural
ingredients that are safer for health and easy to obtain. One
example is banana peel [18][19]. Banana peel is a natural
material that has semi-wet properties and is commonly found
in household waste, most of which are not used thoroughly
so that in the end it can cause various environmental
pollution [20][21]. Banana peel has a variety of ingredients
that are nutritious for the health of the body, precisely to
maintain stamina and provide energy for the body. These
contents consist of vitamins A, Bl, B2, and C, water,
carbohydrates, protein, minerals, sugar, fat and iron [22][23].
The content in banana peels can of course still be used for
various things. One of the main ingredients is carbohydrates
[24]. Carbohydrate levels in banana peels are quite high,
which is around 18.5%. And in the manufacture of ethanol
the main ingredient is carbohydrates, so it is very suitable if
banana peels are used as the basis for making organic vinegar
[25][26]. Natural preservatives that have been used for a long
time are table salt. Salt cannot kill bacteria or decaying
microbes but the added salt can reduce the water content in
the fish body, so bacteria cannot grow and multiply at a
certain point of preservation [27][28]

Sodium Chloride or table salt is a compound that has the
chemical formula NaCl. In the food fermentation process,
sodium chloride is used as an inhibitor for the growth of
microbial organisms that cause spoilage and prevent the
growth of some other organisms that cause spoilage [29].
One of the properties of salt is bactericidal and bacteriostatic,
therefore salt is often used to extend the shelf life of a food
product [30][31]. Salt solution has an osmotic action on
foodstuffs because foodstuffs act as semipermeable
membranes to reduce water content so that salt plays a role
in inhibiting enzymatic and bacteriological processes
[32][33]. Based on the explanation above, namely with the
many cases of misuse of formalin as a food preservative, then
researchers are interested in researching natural
preservatives are needed that can reduce the use of formalin
and are also not harmful to the body if consumed in the long
term continuously and one of the natural preservatives that
can be used is banana peel vinegar and combined with NaCl
salt with a certain concentration so that researchers are
interested in conducting research with the title Testing the
Effectiveness of the Composition of Banana Peel Vinegar
and NaCl salt as a preservative for marine fish.

Il. METHODHOLOGY
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This type of research is experimental with a posttest only
design which aims to determine the effectiveness of banana
peel vinegar with a combination of several concentrations of
NaCl on fish preservation.

TABLE 1
TYPE OF RESEARCH
Treatment Posttest
. O1
R (Experimental Group) X
R (Control Group) 02

The population of this study was all fish caught by fish
fishermen in the Brondong area, Lamongan Regency.
Meanwhile, in this study, the sample that was given the
action was fresh fish. The number of samples used is as many
as 24 samples which will be given 4 treatments. Repetition
for each treatment is 6 times which is obtained from the
formula according to [34] below R refer to Repetition, T
refer to Treatment :

(R-1)(T-1)>15

(R-1) (4-1)>15

(R-1)(3)>15

3R-3>15
3R>15+3
3R>18
R>6

The formulation of Banana Peel Vinegar and NaCl was
carried out at the Chemical Laboratory of the University of
Muhammadiyah Surabaya. The effectiveness test was
carried out in Latek Village, Sekaran District, Lamongan
Regency. The study was carried out from January 2022 to
July, while the examination was carried out in May 2022.
Data were collected by direct observation after the sample
was incubated for 12 hours using the organoleptic test using
the score sheet method on a scale of 1-9 conducted by 10
panelists.

A. PROCEDURE FOR MAKING BANANA PEEL
VINEGAR

First filter the banana skin juice to separate it from the dirt
and heat the banana skin juice. Put the sugar into the boiled
banana peel juice, stir until dissolved. Then added
ammonium sulfate and waiting for the temperatures of the
banana peel juice to drop and adding baking yeast
(Saccharomyces cerevisiae). Put the banana peel juice that
has been bioiled into a container then close tightly. Then let
the fermentation take place for 7 days and add 10%
Acetobacter aceti and fermentation is allowed to continue for
10 days.

B. FISH SOAKING PROCEDURE

Choose fish based on the appropriate size then soaking the
fish into the prepared solution and NaCl for 15 minutes
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according to the treatment. The soaked fish is then placed on
a serving plate and incubated for 12 hours.

C. FISH QUALITY ASSESSMENT PROCEDURES

Fish are served on serving plates that have been coded, then
oanelist give a score on the shore sheet that has been given
with organoleptic observation.

D. DATA ANALYSIS TECHNIQUE

Data were analyzed using descriptive statistics to determine
the degree of freshness of fish from each treatment. The
degree of fish freshness obtained from the average score was
then compared with the fish freshness requirements
according to SNI 2729: 2013 with the following criteria:

If you get an average value of 7-9, it describes the condition
of the fish in the fresh category

If you get an average value of 5-6, it describes the condition
of the fish in the bad category

If you get an average value of 1-4, it shows that the condition
of the fish is in the category of unfit for consumption

lll. RESULT

From the organoleptic test that has been carried out with the
title "Test the Effectiveness of the Composition of Table Salt
(NaCl) and Banana Peel Vinegar as a Preservative of Marine
Fish" the results of the organoleptic value data of fish on
storage for 12 hours can be seen in the following table.

TABLE 2
FISH FRESHNESS

No | Repeatin Fish Freshness Value
g Na Na Na Na

Vinega | Vinega | Vinega | Vinega

r9:1 r7:1 r4:1 r3:1
1. |A 7,0 6,5 7,1 6,4
2. |B 6,5 6,0 6,9 6,5
3. |C 6,7 6,2 7,0 6,3
4. |D 6,4 6,5 6,9 6,1
5. |E 6,5 6,2 6,9 6,1
6. |F 6,6 6,1 7,1 6,7
average 6,6 6,3 7,0 6,4
Standard 0,21 0,21 0,10 0,23
Deviastion
(SD)

Based on the panelists' assessment above, it was found that
the highest average organoleptic value was 6.95 in treatment
4 : 1 which was close to the value of 7.0 and the fish could
be categorized as fresh fish.

The data obtained is then processed using the SPSS
(Statistical Program Social Science) application. The first
thing to do is to test the normality of the data using the
Shapiro Wilk test because the data being tested is < 50, and
the results are normally distributed data with p value > 0.05.
Then the data was tested for homogeneity and the data was
declared homogeneous with the result 197 > 0.05. So the
assumption of homogeneity in the One Way Anova test has
been fulfilled. The results of the one way ANOVA test show
a significant value (Sig.). of 0.00 < 0.050 (attached to the
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attachment). Based on the decision making on the one way
ANOVA test, the average value obtained for each variation
is significantly different. Reinforced by the output of
"Homogenous Subsets" all the resulting averages are
different. Thus, the variable composition of Banana Peel
Vinegar and NaCl has a significant effect on the durability
of the freshness of the fish.

TABLE 3
ANOVA Test
ANOVA
Organoleptic Test Values
Sum of Df Mean F Sig.
Squares Square
Between 1.713 3 571 16.0 .000
Groups 86
Within 710 20 .036
Groups
Total 2.424 23

IV. DISCUSSION

Based on the results of the research "Test the Effectiveness
of the Composition of Kitchen Salt (NaCl) and Banana Peel
Vinegar as Preservative of Marine Fish" conducted in Latek
Village, Lamongan Regency, it showed the effect of soaking
fish using the composition of variations in the ratio of banana
peel vinegar and NaCl table salt. It can be seen from the
results of the organoleptic test of fish which showed that
there were differences in values between the treatment
groups. The sample used was fresh brass fish purchased from
fishermen in the Brondong Beach area, Lamongan. Samples
were given 4 treatments, namely treatment 9:1, 7:1, 4:1, 3:1.
The sample is then left for 12 hours which represents the
length of time fishermen are in the process of catching fish
until they come to shore. The data that has been obtained is
tested for normality of the data. This normality test is carried
out to determine whether the data is parametric or non-
parametric data. The method used in this normality test is the
Shapiro-Wilk method, because the number of samples used
in this study is 24 samples according to the normality test
criteria that the sample is 9 <N<50 (N: Sample) then the valid
method is Shapiro-Wilk . The results of the normality test of
the data showed a significance value of >0.05 so it could be
concluded that the data obtained were normally distributed
so that the One Way Anova parametric test could be
continued. After the data normality requirements are met
then the data will be tested for homogeneity, the
homogeneity test can be carried out simultaneously with the
One Way Anova test. The value obtained is a significance
>0.05, so the data from the variance of the 4 treatment groups
being compared are homogeneous, so the assumption of
homogeneity in the One Way Anova test is fulfilled.

So descriptively the variation of composition 4:1 with the
average value obtained is 6,958 which is the highest value
from the other treatment groups, in other words the 4:1
treatment group can be the most effective. In the One Way
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Anova test the results show a significance value of 0.000 <
0.05 which indicates H_ is rejected, meaning that there is a
significant effect of the treatment given. Thus, variations in
the composition of banana peel vinegar and NaCl that
significantly affect the durability of fish freshness are
variations in composition 4: 1. Banana Peel Vinegar Acid
can be used as a preservative because it can decrease the pH
of foodstuffs so that they can inhibit the growth of bacteria
that cause spoilage and cause bacterial protein denaturation
because there is sufficient acid content. This ability is
combined with salt which also has the ability as a
preservative. The way salt works to preserve is by absorbing
fluid from the fish's body [35]. In the 3:1 treatment, the
average organoleptic value got a relatively low value of 6.36.
According to Pratomo, the use of a salt concentration that is

too high can give a decreasing organoleptic assessment [36].
The good results were obtained at a ratio of 4:1 with a value of (7,0) in other
words, it was an effective comparison to extend fish endurance. if. If the
composition is too saturated, it is assumed that it will affect the taste of the
fish itself

IV. CONCLUSION

The results of the formulation of several combinations of banana peel
vinegar and NaCl salt with various concentrations of 9:1, 7:1, 4:1, 3:1. The
freshness resistance of fish is known based on the treatment. With 4:1
treatment, the score was 6.95, close to 7.0, which could be categorized as
fresh fish. The results of the most effective treatment were variations in the
composition of 4:1 with an average value of 6,958 on statistical test data
using SPSS. Sugession for further researchers are first it is expected that
organoleptic tests will be carried out by panelists who are experts in their
fields. Second, expected to be able to test the microbiology after soaking
with the formulation of banana peel vinegar and NaCl. Sugession for the
Community It is hoped that the results of this study can be used as an insight
that the combination of Banana Peel Vinegar and NaCl salt in a ratio of 4: 1
can be used as an effective fish preservative.
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