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Abstract: Borax is a chemical that is hazardous to health and is often misused as a food additive. The addition
of this chemical is to make food chewier and more durable. It is important to test the presence of borax in
snacks around us. The purpose of this study was to test the presence of borax in meatballs sold in the town
square in one of the cities in East Java. The test method was carried out qualitatively, namely organoleptic test,
AgNO:s test, turmeric extract test, and borax test kit. These three qualitative test methods are very easy to do,
even for the general public. The results showed that all three meatball samples tested positive for borax.
Organoleptically, meatballs containing preservatives do not easily become soft (remain chewy), do not give
off a bad smell for longer, and do not grow mold easily. This kind of research is important to anticipate the
emergence of diseases due to borax abuse. For similar research, a pH test is recommended on meatballs
suspected of containing borax, which have been crushed and soaked in water. This is because borax
compounds dissolve easily in water (especially hot water) and can form an alkaline condition.
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1. INTRODUCTION

Borax has long been produced in Indonesia and is produced from salt fields or mud craters
[1]. Borax has other names which are commonly known by the public as bleng, pijer or gendar [2].
Borax or sodium tetraborate functions as an antiseptic or bacteria killer and this function makes this
compound used as a food preservative. Currently, borax is widely used by food manufacturers as a
food ingredient, such as meatballs, noodles, crackers, and dried fish [3]. The addition of borax to food
is intended to produce a more chewy food and a longer shelf life [4]. Borax is a carcinogenic
compound [5]. The impact of consuming food containing borax cannot be seen directly, but will be
felt after it accumulates in the body, and many people still do not know the dangers of borax [6]. The
organ that can be damaged by the accumulation of borax in the body is the liver. Borax will damage
the liver's function in filtering toxic substances to cause inflammation [7].

There are two methods of testing the presence of borax in food, namely qualitative and
quantitative. In general, qualitative methods are often used in testing the presence of borax. In salted
fish, the presence of borax can be detected by qualitative tests, namely the turmeric paper test, the
flame test, and the AgNOs precipitation test [8]. Qualitative testing for the presence of borax in food
can also use turmeric extract [7]. The presence of borax in meatballs was tested qualitatively using
BaClz solution and quantitatively using a UV-Vis spectrophotometer at a wavelength of 428 nm [9].
Qualitative testing for the presence of borax in wet noodles was carried out using curcumin paper
and KMnO:x solution [10].

Based on several qualitative tests that have been conducted, research is needed regarding a
test for the presence of borax that is easy to perform and affordable for the general public. Previous
studies have used instruments that are not easily available to the general public (such as UV-Vis
spectrophotometry or FTIR) and materials that are not widely known (silver nitrate and barium
chloride). From the literature review that has been conducted, there has been no research that
combines qualitative tests for the presence of borax that are easy to perform and require materials to
obtain, namely the use of turmeric extract and a test kit. However, the use of chemical reagents
(specifically silver nitrate) for the borax test is still needed to strengthen the test results. The purpose
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of this study is to conduct a test for the presence of borax in meatballs that is easily implemented by
the general public using turmeric extract, a test kit, and silver nitrate (AgNOs3). Research on borax
testing in meatballs sold around the town square in one city in East Java is crucial. This is crucial
because these meatballs are highly popular. Data on the borax content in meatballs in this area is
crucial for providing input to the local health department for follow-up action.

2. MATERIALS AND METHODS

The sample in this study was meatballs sold by meatball sellers around the town square in
one of the districts in East Java. The meatball sellers whose meatballs were used in this study were
selected using purposive sampling. The inclusion criteria for this technique were meatball sellers
with a high number of customers. From these criteria, there were three meatball sellers whose
meatballs would be taken. The three test meatballs were coded B1, B2, and B3, while the meatballs
without preservatives were coded TP.

The meatball vendors whose meatballs were used in this study were selected using a
purposive sampling technique. This technique had the inclusion criteria of meatball vendors
frequently visited by the public.

2.1. Materials and Tools
2.1.1. Materials

The materials used in this study were test meatballs, homemade meatballs (without
preservatives), Na:B«O7.10H20 (p.a), distilled water, turmeric, IN AgNOs, and borax test kit
(Labstest). Other consumables used were aluminium foil, toothpicks, and filter paper. The use of
homemade meatballs was as a control during the organoleptic test of the test samples.

2.1.2. Tools

The tools used in this study included knives, scar, blenders (Philips), beaker glasses (Herma),
measuring cups (Herma), test tubes, droppers, stirring rods, glass funnels, test tube racks, measuring
flasks, turtle spoons, and analytical scales (Ohaus).

2.2. Sample Preparation
2.2.1. Preparation of positive control solution

The positive control used in this study was a sodium borax solution. The procedure for
making it was 1) weighing 1 g of Na:BsO7.10H20; 2) putting the Na:B:07.10H20 into a 100 mL
measuring flask; 3) adding distilled water to the measuring flask up to the boundary mark; and 4)
shaking until homogeneous [1]. Borax had the property of being easily soluble in water and at room
temperature, and not easily soluble in alcohol solvents [11].

2.2.2. Preparation of meatball samples

The meatball samples prepared were homemade meatballs (without preservatives) and
meatballs from meatball sellers (samples suspected of borax). For each test, 10 grams of meatball
samples were used. The meatball samples were chopped and mashed with a blender. After being
mashed, 100 mL of distilled water was added and stirred until homogeneous. The next stage was to
go through a filtration process using filter paper repeatedly until a filtrate without dregs is obtained.
This sample preparation procedure is a compilation of two sample preparation procedures from two
previous studies [4], [12].

2.2.3. Preparation of turmeric extract
The turmeric rhizome was peeled. The next stage, the turmeric rhizome was grated. Then,
the grated turmeric was filtrated. The turmeric filtrate was used for testing.

2.3. Qualitative analysis of borax

The presence of borax was identified using qualitative tests. Qualitative tests were the
analysis of the presence of an atom, ion, or compound in a sample by providing non-numerical
information such as color changes, odor, boiling point, and melting point [13]. The qualitative tests
used in this study include organoleptic tests, AgNOs reagent tests, turmeric extract tests, and test kit
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tests. Each qualitative test will be repeated three times. A pro-analyst borax solution will be used as
a positive control. For the organoleptic test, a homemade meatball, guaranteed to be borax-free, will
be used as a negative control.

2.3.1. Organoleptic Tests

Organoleptic testing was the analysis of the physical properties of a sample using the senses
to obtain non-numerical information, including shape, smell, color, taste, and texture [14]. The
purpose of the organoleptic test in this study was to determine the shelf life of the test sample.
Organoleptic testing would be carried out after the test sample has undergone changes, whether in
terms of shape, color, smell, taste, or texture. Product quality was influenced by storage location [15],
so this study would examine the results of organoleptic tests of test samples stored in open and closed
spaces. In organoleptic testing, researchers are accompanied by a research assistant to observe any
changes that occur during the observation process. Therefore, the results are objective and accurately
reflect the actual conditions.

2.3.2. AgNOs Reagent Tests
In a 10 mL test sample, 1 mL of IN AgNOs was added. After that, shaking was carried out.
The presence of borax was indicated by the formation of a white precipitate [16].

2.3.3. Turmeric Extract Tests

Several toothpicks were soaked in turmeric extract for 3 hours and turned over until evenly
distributed. After being soaked for 3 hours in turmeric extract, the toothpicks were drained and dried.
After drying, the toothpicks were inserted into the test sample for 5-20 seconds. Identification of the
presence of borax was indicated by a change in color on the toothpick to brick red or brownish red.
The test was said to be negative for borax if the color of the toothpick remains turmeric yellow [17].

2.3.4. Test Kit Test

The test kit to test the presence of borax was equipped with a reagent and yellow paper
(turmeric paper). The procedure was 1) prepare 1-3 mL of test sample in a test tube; 2) add 1-5 drops
of reagent to the test tube and shake until homogeneous; and 3) drip the test sample that has been
mixed with the reagent on the turmeric paper. Identification of the presence of borax was indicated
by a change in the color of the turmeric paper, namely yellow to brick red or brownish red. This
procedure is according to the instructions of the test kit used (Labstest).

3. RESULTS AND DISCUSSION

Borax is one of the ingredients that is prohibited from being used as a food additive or
abbreviated as BTP [18]. This compound should be used in non-food industries, such as antiseptics,
cleaning agents and wood preservatives [1]. However, many traders misuse this compound as a food
additive for reasons of quality and durability [12]. Borax is carcinogenic which can trigger cancer if
consumed [19]. Identification of the presence of borax in meatball samples was carried out using
qualitative tests. The types of tests include organoleptic tests, AgNOs tests, turmeric extract tests, and
test kit tests.

3.1. Organoleptic Tests

Meatballs are foods that contain carbohydrates (flour) and protein (meat). The criteria for
damage or rotten food containing carbohydrates are marked by the presence of mold, while for food
containing protein, there is a rotten smell and a soft texture [20]. The organoleptic test in this study
focused more on observing texture, odor, and the presence or absence of mold. Organoleptic tests are
divided into two, namely open space (Table 1) and closed space (Table 2).

Based on Table 1, it can be concluded that homemade meatballs (without preservatives) have
experienced changes in texture, odor, and the appearance of mold after one day of storage in an open
space. For the test meatball samples, they began to experience signs of damage or rot after two days
of storage in the open space. However, between B1, B2, and B3, the test sample that took the longest
time to be damaged or rotten was sample B1. The characteristics of damaged or rotten meatballs can
be seen in Figure 1.
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Table 1. Organoleptic Test Results of Meatball Samples in Open Spaces

Day  Sample Texture Odor Presence of Mold
0 TP chewy the distinctive smell of meatballs no mold visible
B1 chewy the distinctive smell of meatballs no mold visible
B2 chewy the distinctive smell of meatballs no mold visible
B3 chewy the distinctive smell of meatballs no mold visible
1 TP not chewy bad odor moldy
B1 chewy the distinctive smell of meatballs no mold visible
B2 chewy odorless no mold visible
B3 chewy odorless no mold visible
2 TP not chewy bad odor moldy
B1 chewy odorless no mold visible
B2 not chewy bad odor no mold visible
B3 not chewy bad odor no mold visible
3 TP not chewy bad odor moldy
Bl not chewy bad odor moldy
B2 not chewy bad odor moldy
B3 not chewy bad odor moldy

(© (d)
Figure 1. Characteristics of damaged or rotten meatballs: (a) meatballs without preservatives; (b) sample B1; (c)
sample B2; and (c) sample B3

Meatballs that do not contain preservatives have a shorter shelf life, but the test meatball
sample has a much longer shelf life. So, it is estimated that the test meatball sample contains
compounds that act as preservatives and borax is usually used as a preservative [11]. Sample B1 had
a longer shelf life than B2 and B3, even though all three were thought to contain borax as a spoilage
inhibitor. This is likely due to the addition of more borax to sample Bl than to the other two test
samples, thus taking longer to spoil. A chewy food texture is a sign of the presence of borax
compounds [11], [19]. The bad smell in food is the result of the growth and activity of microorganisms
that damage the protein in meat [21]. While the appearance of mold is a sign of food spoilage due to
damage to the carbohydrate content in food [20].

Based on Table 2, it can be concluded that meatballs without preservatives stored in a closed
room have a longer shelf life than meatballs without preservatives stored in an open room. This is
because the decomposition of meatballs without preservatives stored in a closed room occurs on the
second day of storage, marked by the growth of mold, a foul odor, and no longer being chewy.
However, meatballs without preservatives stored in an open room have experienced decomposition
on the first day of storage. For the test meatball samples that are estimated to contain preservatives
(borax), decomposition began to occur on the second day of storage. So, there is no significant effect
of the closed or open storage treatment on the test meatball samples. Efforts to minimize the
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decomposition process require packaging or wrapping [22] and storage in a closed room is also one
effort to minimize decomposition.

Table 2. Organoleptic Test Results of Meatball Samples in Closed Spaces

Day  Sample Texture Odor Presence of Mold
0 TP chewy the distinctive smell of meatballs no mold visible
B1 chewy the distinctive smell of meatballs no mold visible
B2 chewy the distinctive smell of meatballs no mold visible
B3 chewy the distinctive smell of meatballs no mold visible
1 P chewy bad odor no mold visible
B1 chewy the distinctive smell of meatballs no mold visible
B2 chewy the distinctive smell of meatballs no mold visible
B3 chewy the distinctive smell of meatballs no mold visible
2 P not chewy bad odor moldy
Bl not chewy odorless no mold visible
B2 not chewy bad odor no mold visible
B3 not chewy bad odor no mold visible
3 P not chewy bad odor moldy
Bl not chewy bad odor moldy
B2 not chewy bad odor moldy
B3 not chewy bad odor moldy

3.2. AgNO:s Tests

Identification of the presence of borax using AgNO:s reagent is indicated by the presence of
white precipitate [16]. In this test, a positive control containing borax solution is used. Each test is
repeated three times. The results of this test can be seen in Table 3.

Table 3. AgNO:s Test Results

No. Items Tested Test Results Decision

White

1 Positive control ..
precipitate

White
Sample filtrate solution precipitate

*)

Sample filtrate solution

White
precipitate

*)

Sample filtrate solution + AgNO:s

White
precipitate

*)

Sample filtrate solution

If borate ions or tetraborate ions react with silver ions, a white silver borate precipitate will
form. The reaction that occurs can be seen in Equation 1.



J.Food Pharm.Sci. 2025, 13(3), 314-322 319

BO3™ + 3 Ag't — Ag;BO; 1 (a)
B,0%™ + 2 Ag* > Ag,B,0, ! (b)
Equation 1. Reaction equations: a) borate ion with silver ion; b) tetraborate ion with silver ion.

From Table 3, it can be concluded that all test meatballs were positive for borax. This is because
after being reacted with AgNO:s solution, a white precipitate was formed. The AgNO:s test results
were consistent with the organoleptic test results. Both tests concluded that the meatball samples
contained borax. This research data also supports previous research related to testing the presence of
borax in food using silver nitrate (AgNOs) [8].

3.3. Turmeric Extract Tests

Test the turmeric extract using a toothpick soaked in turmeric extract. Identification of the
presence of borax is indicated by the change in color of the toothpick from yellow (after being soaked
in turmeric extract) to brick red or brownish red [17]. The results of this test can be seen in Table 4.

Table 4. Turmeric Extract Test Results

No. Items Tested Test Results Decision

. Brick red or brownish
1 Positive control
red (+)

Brick red or brownish
red (+)

- @ B1,03
Ml’ b
3 B é 591/ 22 Brick red or brownish
red (+)

E B2 3
‘%&s &
4 B3 __éh & Brick red or brownish
Bs 0 red (+)

Based on Table 4, it is concluded that all meatball samples contain borax compounds. This is
because there is a color change to brownish red. Turmeric extract can function as a borax detector
because turmeric extract contains curcumin compounds that play a role in breaking down bonds in
borax compounds to become borax acid which is marked by a brownish red complex [1]. Borax
compounds are very soluble in hot water, remain soluble in cold water, and can form alkaline
conditions, but cannot dissolve in alcohol [7] (Equation 2).

t
Na,B,0,.10 H,0 (s) — 2 Na*(aq) + B,02~ (aq) + 10 H,0 (I) (a)
B,07” (aq) + 7H,0 (1) & 4 B(OH); (aq) + OH™ (aq) (b)
Equation 2. Reaction equation of borax compound in water

Borax compounds in water can also release borate ions (BOs* or B(OH)+). Borate ions can form
complexes with p-diketone groups (-CO-CH,-CO-) or cis-diol in organic compounds (one of which
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is curcumin). The resulting complex of curcumin with borax can be seen in Figure 2 and Equation 3.
This complex compound (Figure 2) will give a characteristic color (brownish red).

HO OH

OCHjs OCH3
Figure 2. Complex compound of curcumin and borate ion
B(OH); + 3ROH < B(OR); + 3 H,0
Equation 3. Boron complex with alcohol or polyalcohol

Equation 3 shows the reaction between borate ions or borax compounds with alcohol or
polyalcohol compounds and will form boron esters [23].

3.4. Test Kit Tests

In testing with this test kit is basically the same as testing using turmeric extract. The yellow
paper in this test kit is not actually named, but it is possible that it is tumeric paper or curcumin
paper. Testing borax with curcumin paper has a positive criterion of containing borax if there is a
color change to brown [3]. If testing for the presence of borax on tumeric paper, then the positive
criterion for borax is marked by a color change from yellow to reddish brown [12]. The positive color
of borax on turmeric paper can be seen in Figure 3. The results of this test can be seen in Table 5.

Table 5. Test Kit Test Results

No. Items Tested Test Results Decision

Brick red or brownish

1  Positive control red (+)

mW‘ B | Sugy

Brick red or brownish

= )‘ a i ‘ red (+)

3 B2 Brick red or brownish
red (+)

4 B3 Brick red or brownish

red (+)
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(@) (b) (c)
Figure 3. ug/mL, (c) negative control [12].

Based on Table 5 and Figure 3, it shows that all meatball samples were identified as having
borax. This is because of the color change to brick red or brownish red on the turmeric paper. The
brick red or brownish red stains on the turmeric paper were the most in sample B1. This is supported
by the organoleptic test which showed that sample B1 had the longest shelf life (the longest to rot).

Research results indicate that food business owners are misusing borax to avoid losses and are
misusing it to extend the shelf life of food. Borax's water-soluble nature allows this dangerous
compound to be added to various food preparations. However, the government does not permit this
use because it can cause organ damage if accumulated over time.

4. CONCLUSION

It's important for people to independently test for the presence of borax in food. The negative
impact of this hazardous substance accumulating in our bodies is organ damage. Qualitative tests,
such as those used in this study, can identify the presence of borax. These include the turmeric extract
test, a test kit, and the AgNO:s test. All three qualitative tests are easy to perform and reliable. The
research suggests that if the qualitative test indicates the presence of borax, further testing should be
conducted to determine the borax content. Examples of these tests include the UV-Vis test.

Funding: This research was not funded by external parties, either research costs or publications.

Acknowledgments: We would like to thank the D3 Pharmacy study program of Universitas
Muhammadiyah Gresik for supporting the implementation of this research.

Conflicts of interest: The authors declare no conflict of interest.
References

[1] M. Tarigan, A. Prayoga, and E. D. Marbun, “Sosialisasi Pemeriksaan Kadar Boraks Pada Bakso
Di Wilayah Pancur Batu,” J. Abdimas Mutiara, vol. 3, no. 2, pp. 556-560, 2022.

[2] F. Earnestly, Firdaus, Muchlisinalahuddin, R. Muharni, D. Leni, and H. Yermadona,
“Pengenalan Bahaya Boraks Dalam Makanan Bagi Kesehatan pada Ikatan Keluarga
Kotolaweh Kota Padang,” |. Salingka Abdimas, vol. 3, no. 1, pp. 191-197, 2023.

[3] S. Rahim, F. I. Dukalang, and A. S. Abas, “Examination of Hazardous Food Additives (Borax)
in Meatballs in The City of Gorontalo,” |. Heal. Technol. Sci., vol. 3, no. 4, pp. 72-81, 2022.

[4] N. S. Asyifa, R. Ariastuti, and F. Qonitah, “Analysis of Borax Contaminants in Sempol Snacks
in Gonilan Village Kartasura,” Ad-Dawaa’ ]. Pharm. Sci., vol. 5, no. 2, 2022.

[5] T. Septiani and A. P. Roswien, “Analisis Kualitatif Kandungan Boraks Pada Bahan Pangan
Daging Olahan dan Identifikasi Sumber Boron dengan FTIR — ATR,” Indones. ]. Halal, vol. 1,
no. 1, p. 48, 2018, doi: 10.14710/halal.v1i1.3403.

[6] D. Andriani and N. Utami, “Efek Konsumsi Boraks dan Formalin dalam Makanan bagi
Tubuh,” J. Pengabdi. dan Pemberdaya. Masy., vol. 7, no. 1, pp. 19-24, 2023.

[7] A. K. Almayda, “Identifikasi Kandungan Boraks pada Bakso dengan Metode Kunyit dan
Dampak Negatif Terhadap Kesehatan Organ Hati,” El-Hijaz Anatologi Kaji. Keislaman, Sos.
Sainstek, vol. 1, no. 2, 2022.

[8] M. Taupik, L Isa, D. R. P. Papeo, and S. R. Kasim, “Uji Kandungan Formalin dan Boraks pada
Sampel Ikan Asin,” Jamb.].Chem, vol. 6, no. 1, pp. 57-67, 2024.

[9] I. P. Sari, F. A. Yanti, D. I. Saefullah, and B. T. Yunianto, “Identification of borax in meatballs



J.Food Pharm.Sci. 2025, 13(3), 314-322 322

(10]
(11]
(12]

(13]

(14]

(15]

(16]

(17]
(18]

(19]

(20]

(21]

(22]

(23]

at Bandung City, Indonesia,” |. Sustain. Sci. Technol., vol. 1, no. 1, pp. 44-51, 2021.

P.S. W. Yadano, A. Malaha, and A. Lolo, “Identification of Borax And Formalin On Meatballs
And Wet Noodles In Gorontalo City,” J. Heal. Technol. Sci., vol. 4, no. 3, 2023.

S. W. Tarigan, Kemampuan Kurkumin Mendeteksi Boraks, Delima Sit. Medan: Unpri Press, 2021.
D. Suseno, “Analisis Kualitatif dan Kuantitatif Kandungan Boraks Pada Bakso Menggunakan
Kertas Turmerik , FT — IR Spektrometer dan Spektrofotometer Uv -Vis,” Indones. ]. Halal, no.
033, pp. 1-9, 2012.

N. K. Esati, K. D. Cahyadi, and G. A. D. Lestari, “Uji Kualitatif dan Kuantitatif Tetrasiklin
dalam Simulasi Sampel Secara Spektrofotometri UV-VIS,” |. Farmamedika, vol. 8, no. 1, pp. 56—
66, 2023.

M. N. Putri, H. Alang, and N. I. Sari, “Analisis Kualitatif Kandungan Boraks pada Bakso
Jajanan di Kota Makassar,” Quim. |. Kim. Sains dan Terap., vol. 4, no. 2, pp. 1-5, 2022.

A. R. Nisa and C. M. Kusharto, “Kualitas Selama Penyimpanan dan Umur Simpan Makanan
Formula Cair Instan Berbahan Tepung Lele dan Tepung Daun Kelor,” J. Gizi Diet., vol. 1, no.
September, pp. 119-126, 2022.

M. Efrilia, T. Prayoga, and N. Mekasari, “Identifikasi Boraks dalam Bakso di Kelurahan
Bahagia Bekasi Utara Jawa Barat dengan Metode Analisa Kualitatif,” J. llm. [bnu Sina, vol. 1,
no. 1, pp. 113-120, 2016.

Surahmaida, “Pelatihan Identifikasi Boraks pada Makanan Menggunakan Kunyit di
Kecamatan Lontar Surabaya,” Communnity Dev. |., vol. 2, no. 3, pp. 669-673, 2021.

MenkesRI, “Peraturan Menteri Kesehatan Republik Indonesia Nomor 033 Tahun 2012
Tentang Bahan Tambahan Pangan,” 2012.

A. Berliana, ]. Abidin, N. Salsabila, N. S. Maulidia, R. Adiyaksa, and V. F. Siahaan,
“Penggunaan Bahan Tambahan Makanan Berbahaya Boraks dan Formalin dalam Makanan
Jajanan: Studi Literatur,” J. Sanitasi Lingkung., vol. 1, no. 2, pp. 64-71, 2021.

L. D. D. Arini, “Faktor-Faktor Penyebab dan Karakteristik Makanan Kedaluarsa yang
Berdampak Buruk pada Kesehatan Masyarakat,” J. Teknol. dan Ind. Pangan, vol. 2, no. 1, pp.
15-24, 2017.

V. N. Beti, D. A. Wuri, and N. H. G. Kallau, “Pengaruh Pemberian Ekstrak Daun Kelor
(Moringa oleifera Lamk) Terhadap Kualitas Mikrobiologi dan Organoleptik Daging Sapi,” J.
Kaji. Vet., vol. 8, no. 2, pp. 182-201, 2020.

Nafiusokhib, M. Indreswari, and S. Ahmad, “Pengaruh Waktu Penyimpanan dan Variasi
Kemasan Terhadap Nilai Suhu dan Kualitas Fisik Sawi,” Edu Fis. |. Pendidik. Fis., vol. 6, no. 2,
2021.

V. Kochkodan, N. Bin Darwish, and N. Hilal, “The Chemistry of Boron in Water,” UK:
Swansea University, 2015.

© 2025 by the authors. Submitted for possible open access publication under the terms
@ ® and conditions of the Creative Commons Attribution (CC BY) license

(http://creativecommons.org/licenses/by/4.0/).



