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Abstract 

Crackers are a snack made from starch that is popular with the public. According 

to a field survey, raw white crackers produced by UMKM in Sambipondok 

Village, Sidayu District, Gresik have a whiter or lighter color compared to other 

similar raw crackers. This condition is thought to be due to the addition of 

additional ingredients that are not recommended. This study aims to analyze the 

presence of Chlorine (Cl2) and Formalin qualitatively in raw white crackers 

produced by UMKM in Sambipondok Village, Sidayu District, Gresik. The 

method used in this study is a qualitative research method involving several 

chemical reagents that are in accordance with predetermined characteristics. In 

the analysis of Chlorine (Cl2) content using 10% Potassium iodide (KI) and 1% 

Starch reagents, 5% silver nitrate (AgNO3) solution, Lead acetate 

Pb(CH3COO)2. While in the analysis of formalin content using a formalin test 

kit brand labstest reagent, Fehling A and B solutions, and 0.1N KMnO4. The 

results of the study showed that raw white crackers produced by MSMEs in 

Sambipondok Village, Sidayu District, Gresik, were positive for containing 

Chlorine (Cl2) and Formaldehyde. 
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Introduction 

Crackers are a popular snack among all levels of society (Haryani et al., 2022). According 

to Indonesian Industrial Standard (SII) No. 0272-90, crackers are dry food products made from 

tapioca flour with or without the addition of other permitted food additives, which must be 

processed by frying or baking first (SII, 1990 in Agustina and Khaira, 2020). Crackers are not 

unfamiliar in Indonesia; almost every restaurant serves at least one type of cracker. The most 

common type of cracker is white, round, and net-shaped (Agustina and Khaira, 2020). 

Safe food is crucial for improving human health and well-being. According to data from 

the World Health Organization (WHO), 1.6 million people worldwide fall ill every day due to 

unsafe food (BSN Public Relations in Asrina and Anganria, 2019). Food safety is a condition 
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or effort to prevent food from possible biological, chemical, and other contaminants that 

endanger human health, and does not conflict with religion, beliefs, and culture, so it is safe for 

consumption (Minister of Health of the Republic of Indonesia, 2012). Unsafe food is food that 

still contains Food Additives (BTP) whose use is prohibited in food. This prohibition is 

certainly related to the impact of the use of unsafe food additives on human health. 

In addition, several dyes are listed in the Regulation of the Minister of Health of the 

Republic of Indonesia No. 033/Menkes/Per/XII/2012. However, based on this regulation, 

chlorine (Cl2) is not listed as a food additive (BTP) in the dye group, either natural or synthetic. 

Chlorine in food can erode the intestinal mucosa in the stomach (corrosion), making it 

susceptible to gastric ulcers. Long-term consumption of foods containing chlorine can cause 

liver and kidney cancer (Ika P. M. et al., 2020). 

Regulation of the Minister of Health of the Republic of Indonesia No. 

033/Menkes/Per/XII/2012 concerning Food Additives also lists ingredients whose use as Food 

Additives (BTP) is prohibited, one of which is formalin. Formalin is commonly used in the 

medical field as a preservative for corpses (Alifia et al., 2023). The use of formalin in food can 

cause allergies, irritation, watery eyes, redness, dizziness, vomiting, nausea, burning sensation, 

and stomach ache, and its long-term effects can cause cancer (Chumaidi et al., 2022). 

Consumers need to be careful in choosing the food they consume. The criteria for determining 

the quality of raw crackers can only be reviewed in terms of color, aroma of crackers, and the 

presence or absence of mold on the surface of the crackers (Jamaludding, J., 2018). 

One of the white cracker industry centers in Gresik City is located in Sambipondok 

Village, Sidayu District. The cracker production results produced by this industry are 

distributed throughout the Sidayu District, Gresik. Based on a preliminary survey that has 

been conducted, it is known that raw white crackers can last for two weeks to one month and 

have a brighter color than other similar crackers. Based on the above background, researchers 

are interested in conducting research on the analysis of Chlorine (Cl2) and Formaldehyde 

content in white crackers produced in Sambipondok Village, Sidayu District, Gresik Regency. 

Material and Methods 

Types of research 

This research is an experimental research type by analyzing the presence of Chlorine 

(Cl2) and Formaldehyde in white crackers produced by UMKM in Sambipondok Village, 

Sidayu District, Gresik using appropriate chemical reagents. 
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Place and Time of Research 

An analytical study of the presence of chlorine (Cl2) and formalin in white crackers 

produced by UMKM in Sambipondok Village, Sidayu District, Gresik, was conducted at the 

Integrated Laboratory of the Faculty of Health, Muhammadiyah University of Gresik. This 

study was conducted from October 2024 to June 2025. 

Sample 

The samples for this study were raw white crackers obtained from the white cracker 

industry center in Sambipondok Village, Sidayu District, Gresik. Sampling was conducted 

using a random sampling method. Representative samples were collected from the target 

locations. In this study, samples were taken from the top, bottom, middle, right, and left sides 

of the sample storage container (Gazali and Ilhamiyah, 2023). 

Tools and materials 

The tools used were a stirring rod, a glass funnel, a 10 ml measuring cup, a filter cloth, a 

filter paper, a pestle (lumoang/pestle), a water bath, a 10 ml measuring pipette, a horn spoon, a 

test tube, an analytical balance, a dropping pipette, and a beaker glass. 

The materials used were raw white crackers, 5% silver nitrate (AgNO3), 10% lead acetate 

Pb(CH3COO)2, distilled water, 10% potassium iodide, 1% starch, Labstest brand formalin test 

kit, Fehling A and B, 0.1 N KMnO4, and formalin standard. 

Sample Preparation 

Weigh 10 g of raw white crackers, then crush them and add 20 ml of hot water, wait 

until the crackers begin to soften, then stir until dissolved. Next, filtration done using  a filter 

cloth then  collect the 

filtrate (Qolbuque et al., 2024). 

Chlorine (Cl2) Content Analysis 

a. Identification of Chlorine (Cl2) with 5% silver nitrate (AgNO3) solution  

1 ml sample filtrate was placed in a test tube. 1 ml of AgNO3 solution was added and 

shaken, then the changes in the sample were observed. If a white precipitate forms, the 

sample is positive for chlorine (Asrina & Anganria, 2019). 

b. Identification of Chlorine (Cl2) with 10% Lead (II) acetate solution Pb(CH3COO)2 

1 ml sample filtrate was placed in a test tube. 1 ml of lead acetate solution was added and 

shaken, then the sample was observed for changes. If a white precipitate formed, it was 

positive for chlorine (Asrina & Anganria, 2019). 
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c. Identification of Chlorine (Cl2) with 10% Potassium Iodide (KI) and 1% Starch 

2 ml sample filtrate was placed in a test tube, 10% KI solution and 1% starch solution 

were added, then shaken and the changes observed in the sample were observed. If the 

sample is positive for chlorine, the filtrate will turn purplish blue (Sammulia et al., 2020). 

 

Formalin Content Analysis 

a. Analysis of Formalin Content in white cracker samples using the Labtest brand 

Formalin Test Kit. 

Add 1-3 ml of sample and add 1 drop of formalin reagent 1, then stir. Add 3 drops of 

formalin reagent 2 and shake. Let stand for ± 5-15 minutes. The sample will slowly 

change color from light purple to dark purple, indicating a positive sample for formalin 

(Qolbuque et al., 2024). 

b. Analysis of Formalin Content in White Cracker Samples with Fehling A and Fehling 

B Solutions 

1 ml of the filtrate into a test tube, then add equal volumes of Fehling's reagent A and 

Fehling's reagent B, 1 ml, and shake. Place in a water bath at 60°C for 15 minutes. 

Observe the changes. If a brick-red precipitate forms, the sample tested positive for 

formalin (Pratiwi et al., 2019). 

c. Analysis of Formalin Content in White Cracker Samples with 0.1 N Potassium 

Permanganate (KMnO4). 

3 ml of sample filtrate into a test tube. Add 3 drops (drop by drop) of 0.1 N KMnO4 

solution and stir gently until homogeneous. Observe the color change in the sample 

solution if the sample is positive for formalin, it will turn brown (Jayadi et al., 2023). 

 

Result and Discusion 

Qualitative Analysis of Chlorine (Cl2) 

              Chlorine (Cl2) is a hazardous chemical commonly used as a disinfectant, clothes bleach, 

and paper bleach (Marlinae et al., 2023). Chlorine reacts with water to form hypochlorous acid, 

which is known to damage body cells (Warsani & Shlihah, 2023). This study conducted a 

qualitative analysis of chlorine content in several stages, namely sampling, sample preparation, 

and testing using several reagents, including 10% potassium iodide and 1% starch, AgNO3, and 
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Pb(CH3COO)2. Each of these reagents has a chemical reaction that can identify the presence 

or absence of chlorine in the sample. 

Based on Table 1, it shows that the raw white cracker sample is positive for chlorine 

(Cl2). This is in line with previous research conducted by Advaita et al., 2025 which stated that 

raw white crackers are positive for chlorine (Advaita et al., 2025). However, the chlorine (Cl2) 

content test with 10% Potassium iodide reagent and 1% starch showed that the sample was 

negative for chlorine in 3 repetitions with the same treatment. Previous research conducted by 

Sammulia S F. at.al 2020 with 10% starch indicator and KI solution obtained similar results 

indicating that the test sample was not reactive to chlorine or no chlorine was found in the 

sample.   

Tabel 1. Aualitative Analysis of  (Cl2) In White Rice Crackers 

 

Reagent 

 

Control 

(+) 

 

Observation 

 

Conclusion 

(+)(-) 

R1 R2 R2  

Potassium 

iodida 10% 

and starch 1% 

 

  Reagen color : 

- Potassium 

iodide 

10%: clear 

- starch 1%: 

Bening 

the filtrate 

will change 

color to 

purplish blue 

(Sammulia et 

al., 2020) 

The filtrate 

did not 

undergo any 

changes. 

The filtrate 

did not 

undergo any 

changes. 

 

 

The filtrate 

did not 

undergo any 

changes. 

 

Negative 

(-) 

AgNO3 

 

Regen color: 

AgNO3: clear 

 

White 

sediment 

 White 

sediment 

 

 

 White 

sediment 

 White 

sediment 

 

Positive 

(+) 

 

 

 

 

 

 

Pb(CH3COO)2 

 

Regen color: 

Pb(CH3COO)2 

:bening 

White 

sediment  

White 

sediment 

White 

sediment  

White 

sediment  

 

Positive 

(+) 
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In addition, according to Sammulia S F. at.al 2020, the occurrence of clear to purplish 

blue color in foods containing chlorine is caused by the chlorine contained in the food will 

oxidize potassium iodide to produce I2 which then reacts with the starch solution to produce a 

purplish blue complex (Sammulia et al., 2020). The following is a reaction that occurs with 

chlorine and iodine: 

Cl2 + 2l-  2Cl- + I2 

The negative results were likely due to the chlorine concentration in the food being too 

low, preventing it from oxidizing potassium iodide and producing I2, which would then react 

with the starch solution. Therefore, there was no change in the purplish-blue complex in the 

sample (Warsani and Sholihah, 2024). 

The chlorine test with AgNO3 reagent that has been carried out shows the presence of a 

white precipitate in the sample solution after 3 repetitions, so it can be concluded that the 

sample is positive for chlorine (Cl2). The white, clumpy precipitate is a precipitate of Silver 

Chloride (AgCl) which is insoluble in water and dilute nitric acid, formed through the reaction 

between AgNO3 and chlorine contained in the sample (Kusumaning et al., 2024). The 

following reaction occurs:  

Cl- + Ag+  AgCl 

The next step is testing using a 10% Lead(II) acetate solution reagent Pb(CH3COO)2. From the 

observation results, there was a white precipitate in the sample with 3 repetitions. This precipitate 

is a Lead(II) Chloride (PbCl2) precipitate. This precipitate is formed when Lead(II) acetate 

Pb(CH3COO)2 decomposes and free lead reacts with chlorine (Cl2) (Sakanthi et al., 2024). The 

following reaction occurs:      

    2Cl- + Pb2+  PbCl2 

Based on the qualitative tests that have been carried out on all the reagents used, there 

is 1 reagent that shows the negative sample contains chlorine and 2 reagents show the positive 

 

Reagent 

 

Control 

(+) 

 

Observation 

 

Conclusion 

(+)(-) 

R1 R2 R2  
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sample contains chlorine, so it can be concluded that the raw white cracker sample that has 

been analyzed is positive for containing chlorine. 

The use of chlorine (Cl2) as a food additive is prohibited by the Regulation of the 

Minister of Health of the Republic of Indonesia No. 033 of 2012 concerning Food Additives. 

Consuming foods containing chlorine (Cl2) is very harmful to the body. Chlorine contained in 

food will erode the intestinal mucosal lining in the stomach (corrosive), making it susceptible 

to gastric ulcers. Long-term consumption of foods containing chlorine can cause liver and 

kidney cancer (Ika P. M. et al., 2020). 

Chlorine (Cl2) is used in crackers as a white coloring agent. By adding white coloring 

to crackers, the color of the crackers becomes brighter and looks cleaner. This can attract 

customers to buy and consume the crackers (Putri et al., 2022). To produce clean white crackers 

with stable colors, safe food additives (BTP) can be added. One effort that can be done is 

adding whitening agents and flour ripeners, currently known as flour treatment agents (Amrih, 

2023). Flour treatment Agent are food additives added to flour to improve color, dough quality, 

and/or baking (heating). Examples of flour treatment additives are ammonium chloride, 

calcium sulfate, and so on (Minister of Health of the Republic of Indonesia, 2012). 

Qualitative Analysis of Formalin 

Formalin is a chemical used as a preservative for corpses and research animals. It is 

also used as an antiseptic to kill viruses, bacteria, and fungi. At concentrations <1%, formalin 

is used as a preservative for various non-food products (Berliana et al., 2021). 

This study conducted a qualitative analysis of formalin content through several stages, 

namely sampling, sample preparation, and testing using several reagents, including the Labstest 

Formalin Test Kit, Fehling Reagents A and B, and 0.1N KMnO₂. Each reagent has an 

observable chemical reaction to identify the presence or absence of chlorine in the sample. 

Table 2. Qualitative Analysis Results of the Presence of Formalin in Raw White Crackers 
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         Table 2 shows that the raw white cracker samples tested positive for formalin. This 

finding aligns with previous research by Nurhayati et al. (2014), which stated that formalin was 

also added to the production of chocolate gendar crackers. According to the Regulation of the 

Minister of Health of the Republic of Indonesia No. 033/Menkes/Per/XII/2012, formalin is 

prohibited for use in food. The first reagent used to test for the presence of formaldehyde in 

raw white crackers is the Labtest Reagent Formalin Test Kit. In this test, the sample turns light 

purple, indicating a positive result for formaldehyde. In previous research conducted by Herlina 

 

Reagent 

 

Control 

(+) 

 

Observation 

 

Conclusion 

(+)(-) 

R1 R2 R2  

Tes Kit 

Formalin 

brand Labtest 

Reagen 

 

   Reagen color: 

- Reagen 1: 

clear 

- Reagen 2: 

puple 

 

The sample 

will turn 

light purple 

to dark 

purple 

The sample 

turns light 

purple. 

 

The sample 

turns light 

purple. 

 

The sample 

turns light 

purple. 

 

Positive 

(+) 

 

Fehling A and 

B 

 

  Reagen color: 

- Fehling A: 

blue 

- Fehling B: 

clear 

The sample 

contains a 

red 

precipitate. 

 

The sample 

contains a red 

precipitate.  

The sample 

contains a red 

precipitate. 

The sample 

contains a red 

precipitate. 

 

Positive 

(+) 

 

 

 

 

 

 

KMnO4 0,1N 

 

Reagen color : 

purple 

The sample 

changes 

color to 

brown 

 

 

 

The sample 

changes 

color to 

brown 

The sample 

changes color 

to brown 

The sample 

changes 

color to 

brown 

 

 

Positive 

(+) 
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Y. C (2021), this formalin test kit has been validated and proven capable of detecting the 

presence of formaldehyde in samples. The Labtest Reagent Formalin Rapid Test Kit does not 

specify the reagents used to prepare the product (Herlina Y. C, 2021). 

Next is the formalin test using Fehling Solution A and Fehling B. The test results 

showed the presence of brick-red precipitate, so it can be concluded that the sample with 

Fehling reagent A and B is positive for containing formalin. The color change occurs because 

the aldehyde compound is oxidized to carboxylic acid and forms a brick-red CuO precipitate 

(Fessenden in (Pratiwi et al., 2019)). 

Formalin testing on raw white cracker samples was also conducted using 0,1N 

potassium permanganate (KMnO4) reagent. The principle of this test is the addition of  KMnO4 

to oxidize the formaldehyde in formalin (Jayadi et al., 2023). In the test, the sample slowly 

changed color to brown, indicating a positive sample containing formaldehyde. This color 

change occurs due to the reducing properties of the aldehyde group in formalin with KMnO4 

to form methanoic acid, which has a sharp and corrosive odor (Khaira, 2016).  

Tests using three different reagents showed a positive reaction indicating that the raw 

cracker sample contained formalin. Therefore, it can be concluded that the raw cracker sample 

contained formalin. The use of formalin in food is strictly prohibited as stipulated in Regulation 

of the Minister of Health of the Republic of Indonesia No. 033 of 2012 concerning Food 

Additives. Consuming food containing formalin can potentially trigger cancer due to its 

carcinogenic properties (Nur et al., 2022). 

The main ingredient in crackers is tapioca flour, which is known to contain protein 

(Agustina & Khaira, 2020). Formalin contains aldehydes that readily react with protein. 

Therefore, when added to foods like crackers, formalin binds to the protein. By eliminating the 

protein's function after being bound by the chemical element formalin, crackers will not be 

attacked by spoilage bacteria that produce acidic compounds, thus extending their shelf life 

(Khaira, 2016).  

Preservatives are food additives used to prevent or inhibit food spoilage caused by 

microorganisms. To ensure food safety, food additives (BTP) listed in the Regulation of the 

Minister of Health of the Republic of Indonesia No. 033 of 2012 may be added, including 

sorbic acid, benzoic acid, potassium nitrite, lysozyme hydrochloride, and others. 

Conclusion 

From the results of the research that has been carried out, it can be concluded that the whit 
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crackers produced by MSMEs in Sambipondok Village, Sidayu District, Gresik, are positive 

for containing Chlorine (Cl2) and formalin. 
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