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ABSTRACT
Misuse of formalin and borax is still common, including processing and
preserving fish. Therefore, this study aims to identify the presence of formalin
and borax in tuna on the market Ngemplak, Tulungagung regency. The
samples used in this study were fresh tuna in the Ngemplak market originating
from the beaches of Prigi, Sine, Tambakrejo, Popoh and Sidem. The samples
were tested qualitatively using the colorimetric method by Schryver reagent for
formalin and curcumin paper for borax. The results obtained in this study, from
the five tuna samples not detected contained formalin and borax which were
marked by no change in color in the test. Tuna sold in the Ngemplak market
Tulungagung regency negatively contains formalin and borax, making it safe
for consumption. It is hoped that the relevant office will carry out routine
checks on the misuse of food additives, especially preservatives circulating in
the community and the public should always be careful in choosing safe food.

This is an open access article under the CC-BY-SA license

INTRODUCTION
Food is one of the basic human needs in survival. The food we consume must
contain nutritional and nutritional value, one of which must contain protein. Fish is a food
that is rich in protein. Nearly 90% of its contents are essential amino acids,1 so it is very
good for us to consume. Because of limitations, fishermen usually cannot directly send
their fish to the market. They preserve the fish so as not to rot quickly.2 Preservation of
fish is often done, namely salting, drying, fumigation,3 cooling,4 and the addition of
preservatives.
Formalin and borax are preservatives which are prohibited for the preservation of
foodstuffs,5 but their abuse continues to this day. The use of formalin in fish and marine
products in Indonesia is reported to have the highest rating of up to 66% of 786 samples.6
Found formalin in large fish species in the city of Dhaka, Bangladesh.7 Of the 12 fish
species tested there were 4 species containing formaldehyde.8 9 out of 41 samples of
salted fish (21.9%) in the traditional Semarang city market Indonesia have positive
formalin.9 2 fresh fish samples from 52 samples in Bandar Lampung Indonesia positively
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contain formalin.10 Yiu found the presence of borax in fish meatballs in Bintulu, Sarawak
Malaysia with concentrations from 0.86 µg / g to 1.58 µg / g.11
Formalin is actually not a food additive, but formalin is often misused.2 Formalin
was chosen because of its low price, capable of making rubbery, undamaged, practical
and effective preserving food.12 Formalin in the body can cause respiratory tract cancer
and increase the risk of leukaemia. Formalin is included in the first group of causes of
cancer in the body.13,14 The human body's tolerance threshold for formalin is 0.2
milligrams per kilogram of body weight.15
Borax or known as "bleng" (Javanese) is a white crystalline powder containing
boron. Borax is used for anti-fungi, wood preservatives, and antiseptic ingredients.
Consumption of foods containing borax can cause poisoning and can even cause death.
Death in adults can occur if the boric acid he consumes is 15 -20 grams.16 Therefore, this
research needs to be done to identify formalin and borax in the tuna in the market,
Ngemplak Tulungagung.
There are various ways of qualitative and quantitative analysis of formalin in food
ingredients, including using Chromatrope, Nash, Schryver test solutions,12 Fehling test2
extraction SPME, GC-MS.8 Borak in food can also be analyzed by various methods,
namely flame tests, titrimetry and spectrophotometry.11,16 The presence of formalin in this
study was detected by colourimetry using Schryver and borax reagents selected using
curcumin paper.

MATERIALS AND METHODS
This research is a descriptive study with a cross-sectional design. This research
was conducted in April 2017 at the Surabaya Health Laboratory (BBLK) large hall. The
population in this study were all fresh tuna sold at the Ngemplak Tulungagung market.
The sampling technique used in this study is cluster sampling.
The materials used in this study included fresh tuna, HCl (MERCK), Na2B4O7
(MERCK), H3PO4 (MERCK), phenylhydrazine (MERCK) and K3Fe(CN) (MERCK),
turmeric, aquadest, and filter paper. The equipment used is an analytical balance (Mettler
AE 25), blender, a set of glass tools, and a set of distillation devices.
Formalin Test with Colourimetry
Cut 50 grams of sample then added 100 ml of distilled water and mashed. The fine
sample was put into a distillation flask and 20 ml of concentrated H3PO4 was added and
distilled. The distillation results are accommodated in a 50 ml volumetric flask. Then piped
10 ml of distillate, added 2 ml of phenylhydrazine 1%, 1 ml of K3Fe(CN) 1% and 5 ml of
concentrated HCI. If the sample contains formalin, the solution will be red.
Test Borax with Curcumin Paper
Borax testing begins with making curcumin paper by taking a few pieces of
medium-sized turmeric, then pounding and filtering. The filter paper is then dipped in the
turmeric liquid and dried. After that, then a borax test was performed on the sample.
Samples were taken to taste, mashed and then put into 100 ml beaker glass, added
aquadest to taste (to form a dilute paste mass), added 10 ml of 4N HCl and homogenized.
Curcumin paper is then dipped into the sample paste, then curcumin paper is placed on
the plate and waited until it is dry. Observed the color change that occurs, if the sample
contains borax paper will turn red.
RESULTS AND DISCUSSION
Ngemplak market is a Tulungagung agribusiness centre that is very accessible. In
Ngemplak market, tuna is supplied by fishermen from various beaches around
Tulungagung, namely from the beaches of Prigi, Sine, Tambakrejo, Popoh and Sidem.
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Given its perishable nature, tuna are susceptible to preservatives. The results of the
identification of formalin and borax on tuna that are sold in the Ngemplak market
Tulungagung can be seen in table 1 below:

Table 1. Results of Examination of Formalin and Borax Levels on Tuna in the
Ngemplak Tulungagung Market
Mackarel Tuna
Prigi Beach
Sine Beach
Tambakrejo Beach
Popoh Beach
Sidem Beach

Formalin Content
-

Borax Content
-

(a)
(b)
Figure 1. Results of a test of formalin in a sample (a)
and positive control of formalin (b)

(a)
(b)
Figure 2. Results of a test of borax in a sample (a)
and positive control of borax (b)
Based on the results of the tests that have been conducted it was found that the
five samples did not contain formalin and borax. This is shown by not obtaining a red
solution in the formalin test with colourimetry (Figure 1) and no red colour is formed in the
test of borax with curcumin paper (Figure 2).
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Colourimetry using Schryver reagent was chosen in this study because based on
research12 Schryver reagent was the most suitable reagent for formaldehyde testing
because it was easy to use and had a low detection limit. Schryver reagent will form
complex compounds in red with formalin. The test results did not show any red colour in
the sample added with Schryver reagent.
Curcumin in turmeric can bind with boric acid to form red boron-curcumin
(rososianin) complex compounds. Therefore, turmeric can be used to detect the presence
of borax in a sample. Curcumin is able to detect the presence of borax in samples up to a
concentration of 0.5%.16 The use of HCl in the borax test aims to separate borax
compounds from other organic compounds in tuna samples. The test results do not show
any colour changes in curcumin paper, meaning that the negative sample contains borax.
The absence of formalin and borax in the sample showed that fishermen/fish
sellers did not add formalin and borax in fresh tuna. The use of formalin in fish
preservation is very ineffective.17 This is because the presence of formalin in the body of
the fish cannot be completely lost, but it can only decrease. Formalin-contaminated fish in
principle cannot be considered a source of animal protein.The fishermen/fish seller prefer
to use ice bulk to preserve fish. The use of ice blocks is quite effective considering the
distance between fish suppliers and the market is not too far away, so it does not require
a long time to go to the market. The distance between Ngemplak market and Sine
(Kalidawir) beach is 38 km, Popoh (Besole) beach is 29 km, Prigi beach (Trenggalek) 45
km, Sidem beach (Besuki) 29 km, and Tambakrejo beach (Blitar) 58 km.18 The cooling
method with a ratio of 1: 1 ice and fish for 6 hours still produces good organoleptic
quality.19 Low ice temperatures can inhibit biochemical processes (autolysis) in the fish's
body. Enzyme activity and decomposing bacteria in the body of the fish will decrease with
these low temperatures20 so that the fish will become more durable. Addition of ice bulk as
a preservative for fresh fish is very common because of its low price and easy way to do
it.
CONCLUSIONS
From the results of the above research, it can be concluded that tuna in the
Tulungagung market (which comes from the beaches of Prigi, Sine, Tambakrejo, Popoh,
and Sidem) does not contain formalin and borax, so it is safe to consume
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