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ABSTRACT 

Formaldehyde contamination has increased alarmingly and terrifyingly in Bangladesh in almost all kinds of foods, 

vegetables, poultry and dairy products that pose a potential threat to public health. In this paper we have designed and 

implemented a microcontroller based formalin detection kit. Since formalin is self-vaporized so the presence and 

concentration of formalin are detected by sensing the presence of formaldehyde gas using a volatile organic compound 

(VOC) sensor. The output of a VOC sensor is directed to the microcontroller unit (MCU) which converts the electrical 

signal to a readable digital value. The hardware module is interfaced with an android smartphone app using the 

Bluetooth module. A complete device with a suitable display, alarm system and Bluetooth connectivity with a mobile 

phone is implemented and tested. The kit is tested and results are validated with sample solutions prepared in the 

laboratory containing formalin of different levels of concentrations. Industrial grade pure formalin is also used to 

prepare sample solutions to test the kit. The kit displays the level of formalin present in test samples. Results show that 

the detected level of formalin is consistent with formalin concentration used in solution samples. It also displays the 

temperature and humidity of the sample. Moreover, it has an alarm system when an excessively high level of formalin is 

detected in a sample which is regarded as either “unsafe” or “danger” for health. Furthermore, the comparative 

assessment shows that the developed kit can detect & measure the presence & level of formalin present in samples under 

investigation both qualitatively and quantitatively which is a clear advantage of our device over existing ones. 
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________________________________________________________________________________________ 

 
INTRODUCTION 

Formalin, a liquid form of formaldehyde (35-40% aqueous solution) is widely used in many industries as a starting point 

to produce different raw materials and compounds [1]. Many useful products (i.e. automobile industries) are made where 

derivatives from formaldehyde are carefully utilized. But if excessive amount formalin is employed specially as a food 

preservative it could cause adverse effects on human health like burning sensation in the eyes, nose, and throat etc. Due 

to its carcinogenic property it is prohibited to use formalin as a food additive in many countries in the world [2]. Several 

national and international cancer research institutes (i.e. IARC, NCI) have studied on the exposed people to 

formaldehyde in their work also highlighted that there is a high risk of leukemia as well as brain cancer to these 

individuals compared with others [3,4].  
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In Bangladesh situation is much worse as formalin has been added intentionally to foods as a preservative to look fresh 

and artificially increase the life time of foods [5]. As one of the most populous developing countries in the world, 

Bangladesh has experienced rapid agricultural and industrial growth. Coinciding with this growth, formaldehyde, 

pesticides and toxic chemical pollution has also increased terrifyingly in Bangladesh, particularly in almost all kinds of 

foods, vegetables, poultry and dairy products. A study on fishes collected from several local markets in Dhaka shows 

that about 50% of the total fish contains formalin [6]. Moreover, study on marketing status of formalin treated fishes in 

six different districts of Bangladesh is reported in [7].  

Considering the increasingly alarming abuse of formalin and lack of portable, user-friendly, and effective detecting kits, 

we realize the necessity to an electronic kit that can detect formaldehyde in edible products instantly and correctly. To 

design the kit, a formaldehyde sensor head is used to detect formalin in food samples under investigation. An electronic 

circuit-based on a microcontroller is designed to process the signal in order to detect the presence and show the 

concentration of formalin, if present in a food sample. The device will be connected to a smartphone with Bluetooth 

connectivity that can send data to a mobile app for the end-users. A mobile app is also designed to display results on 

smartphones.  

Detection of formaldehyde in contaminated foods can be done in the laboratory analytically which requires state of the 

art equipment‟s and do not come with filed portability. Among these methods, gas chromatography-mass spectrometry 

(GC–MS) [8], and high-performance liquid chromatography (HPLC) [9] have been reported for the determination of 

formalin in food. A cost-effective technique for formaldehyde detection is Electrochemistry [6]. But in real life 

applications there is a high chance of signal interference with many other compounds. Fluorometric methods [10, 11] is 

another formaldehyde detection technique but since the production of particular fluorescent compounds that react with 

formaldehyde is very hard to get it is not very cost effective.  

Several colorimetric methods for on-site formaldehyde detection have been proposed which provide rapid detection 

with visual qualitative feedback. They are based on the basic chemical reaction to induce a color change, such as 

chromotropic acids [12], sol-gel matrix [13], polymers [14], and porous glass [15]. But these are not biodegradable and 

therefore cause environmental problems. A solution to this is provided in [16], where a biodegradable colorimetric film 

has been proposed for determination of formaldehyde contamination. For better sensitivity, colorimetric film using gold 

nanoparticles and silver nanoparticles has also been reported [1]. However, colorimetric methods provide only 

qualitative assessment. For quantitative analysis, spectrophotometers are required [16] which limit the field 

applications.  

Formaldehyde Meter Z-300 [2] had been widely used in Bangladesh for detecting formalin in food markets. But there 

was a certain drawback according to a report published in 2015 to use this machine as existence of formaldehyde in 

fresh and wet fruits depends on time, temperature, and moisture. Moreover, if the fruits stay in warm temperature for a 

longer period of time then this machine detects slightly higher level of formaldehyde. So, accurate reading was not 

found for fruits in warm temperature [17]. Later, a formalin detection kit for fish using chemical solutions was 

developed by Bangladesh Council for Scientific and Industrial Research (BCSIR) [6].The limitation of this kit is that, it 

probably suitable for expert users only to test collected samples in the laboratory. Moreover, detection depends on 

physical inspection of color papers used in test that require good eye sights and attention as well.  Another commercial 

product FOODsniffer is a smart portable kitchen gadget designed by Swiss scientists to check if meat, poultry, fish etc  

is fresh or not. Many volatile organic compounds are emitted by decomposing beef, poultry and fish that can be 

detected by volatile organic compound (VOC) gas sensor employed in FOODsniffer [18]. The freshness of food 

whether it is harmful for human health can be checked by this kit. Limitation of this device is that, it gives only 

qualitative assessment of food samples under investigation whereas quantitative indication of any/specific harmful 

chemicals/agents present in food samples is missing that could limit its use in many applications, especially for law 

enforcing agencies and food inspectors to monitor quality and contamination of food, if any. 

 

HARDWARE DESIGN AND IMPLEMENTATION 
Our proposed system aims to include both qualitative and quantitative assessment of food samples. Formaldehyde can 

be naturally present in raw foods at low levels. This makes the quantitative analysis a certain necessity to detect those 

food samples where formaldehyde of high concentration has been added intentionally.  

Formaldehyde is a volatile organic compound with a low boiling point (-19° C). This causes large numbers of 

molecules to evaporate from the aqueous solution of the compound (Formalin) and enter the surrounding air [19]. This 

property can be used to determine the concentration level of formaldehyde in samples. Because, the concentration in 

surrounding air is directly dependent on the concentration in the sample. In open air, diffusion will occur quickly but if 

the sample is kept in a closed container better results can be obtained. The conductivity in sensor changes with the 

concentration of formaldehyde [19]. Higher the concentration is, higher the conductivity in sensor gets which is based 

on a metal oxide semiconductor material on the ceramic substrate of sub-miniature 𝐴𝑙2𝑂3[19]. This conductivity 

changes result an output signal that is tantamount to the gas concentration (ppm).  

Schematic diagram of the formalin detection kit is shown in Fig. 1. HCHO sensor is used as input device which is 

placed very near to food sample under investigation and the concentration of formalin are displayed in smartphone 

android app. Using Bluetooth module, the hardware of microcontroller-based formalin detector is interfaced with 



Al Mamun et al                                                                 Euro. J. Adv. Engg. Tech., 2020, 7(6):1-12 

_________________________________________________________________________________ 

3 

 

 

android smartphone app which is named “Formalin Detector”. Based on the concentration of formalin present in food, 

this app shows the status of foods along with the concentration value. 

 

 

 

Sample Food is sniffed 
using VOC sensor which 
worked as an Electronic 

nose (E-Nose)

Sensed data s are 
decoded and processed 

by Arduino 
Microcontroller 

Sensor data s are printed 
on the Bluetooth Module 

HC-05

BT Module sends data to 
Mobile Devices (Range: 

10m)

Formalin Detector App 
Installed on the Android 

Device acts as an 
interface

 

Fig. 1 Schematic Diagram of the Formalin Detector 

Device 

Fig. 2 Working Principle of the Formalin Detector 

This formalin detector shows three different statuses based on the concentration of formalin present. It considers a food 

as “safe” if it has negligible amount of formalin, as “unsafe” if it has moderate concentration of formalin, as “danger” if 

it has high level of formalin. The working principle of the microcontroller-based formalin detector is shown in Fig.2.  It 

is straightforward. The sample food will be sniffed using the sensor. For better measurement, the food should be kept in a 

closed container. From there, the sensed data values will be processed by microcontroller. Depending on the defined 

threshold values in the code it will produce different results and status of the food. Then, the results will be broadcast 

within short range (Approx. 10m) using the Bluetooth module HC-05. Any android device within that range where the 

app is installed can receive that data. Finally, if the app is kept open the results for a sample sent using Bluetooth module 

will be visible on the smartphone‟s display. 

The microcontroller Atmega 328/P is interfaced with other components: display unit, piezo buzzer, sensor, and bluetooth 

module. The Atmega328/P achieves the outputs close to 1 MIPS per MHz. This allows designing the device with 

optimized power consumption versus processing speed.  

 

Sensor  

Two types of sensor are needed to make the device. One is Humidity Sensor and another one is temperature sensor. A 

combination of this both can be found by using DHT sensor that contains two parts: a capacitive humidity sensor and a 

thermistor [20]. This is required to assess the temperature and humidity of the sample food if kept in a closed container. 

DHT sensor has thermistor capable of operating temperature range 0-50°C [20].  

 

Bluetooth Module  

For short distance communication and range not more than 10 meters a wireless technology standard like Bluetooth can 

be employed. The access method of bluetooth module is time division multiple access (TDMA).In this research work 

HC-05 is used as a Bluetooth module. This Bluetooth module performs well as a Serial Port Protocol module and it has a 

clear wireless serial connection system [21].  

 

VOC Gas Sensor  

In this work, a Grove-HCHO Sensor is employed as a semiconductor volatile organic compound (VOC) gas sensor. If the 

concentration of VOC gas changes, its conductivity also varies. This conductivity can be transformed by using an 

external circuit to an output signal that corresponds to the gas concentration (ppm) [22]. The most important feature of 

this sensor is that its range of detection of gas concentration is from as low as 1ppm to above.  

 

Piezo Buzzer  

Piezo buzzer is an electronic device that can produce sound. It has simple procedure to make sound with microcontroller 

unit. It works (produces an alarming sound) by applying a mechanical pressure on certain materials called as 

piezoelectric materials when it is introduced with an alternating electric field [23].  

 

Microcontroller Programming Compiler  

The Arduino which is based on Atmel microcontroller unit is programmed solely by using C programming language. 

Programming has been done for four separate components: LCD display unit, DHT sensor, Bluetooth module, VOC 

sensor.  
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Complete Kit 

The detector kit is shown in Fig. 3. It consists of five components: microcontroller unit, display unit, piezo buzzer, 

temperature and humidity sensor, and Bluetooth module. All components are housed in a transparent box. There is a 

small opening in the box for the sensor so that it can be held near samples. 

 

 
Fig. 3 Developed Formalin Detection Kit (Top View) 

 

ANDROID APPLICATION DEVELOPMENT 
For developing the Android app, MIT app inventor (version 2) is used which is a cloud based integrated development 

environment (IDE).The programming language used here is termed as block programming[24]. We can design the user 

interface by visual programming which can be done by using this drag-and-drop feature. A user interface of particular 

interest can be developed by using web-based graphical user interface (GUI) builder. The App Inventor programming 

environment has three key sections which is App Inventor: The Designer, the Blocks Editor and Android Emulator.  

 

App Interface Design  

For developing our app, we used the following components from the palette-   

i. User interface palette- Fourteen Labels (Label1 to Label14) & one ListPicker (ListPicker1) are selected. All of 

these are visible components. That means, when user will open the app these components will be used for 

showing instructions, to choose and tap as button, for displaying the results, etc. Label12 to Label14 will be used 

to show the instructions for how the use the device properly for detecting formalin in a sample food.  Label9 is 

used to indicate whether the device is connected with the app or not. Initially, it is set as „Not Connected‟ (When 

the device is not connected with smartphone, the app interface shows the text „Not Connected‟ in red color). 

ListPicker1 is used as a button to tap whose text is set as „Get‟. The user will be required to press the button 

when he/she needs to analyze a sample food.  Label1 to Label10 is used for displaying the results (Formalin 

conc., temperature, humidity, status of the food, etc.) received from our device. Initially, their texts are set as 

empty.  

ii. Connectivity palette- two nonvisible components are used- BluetoothClient& Clock which are the key 

components of this app. BluetoothClient is required for connecting the app with the bluetooth when the 

smartphone‟s bluetooth is kept on. Clock is required to provide the instant in time when the app will look for 

new data coming from the device. 

 

Developed Program 

After designing the interface, the flow chart of the program is developed and then the code is written, debugged and 

finally tested. The flow chart of the program is shown in Fig. 4. 

At the beginning, Label1 to Label10 text will be set as empty list and ListPicker1 text as „Get‟. When ListPicker1 will 

be picked, it will display the paired bluetooth addresses and their names. Upon selection, if the device‟s bluetooth 

address is connected, Lebel9 text will be changed to „Connected‟ and the text color will be green. Otherwise, Label9 

text will be „Not Connected‟ in red color. A global variable „Global Data‟ is initialized and is set equal to received text 

from bluetooth module. „Global Data‟ will be split at each comma (,) available at received text and split sections will be 

displayed sequentially on Label1 to Label10. After displaying, the „Global Data‟ will be cleared and thus will be ready 

for receiving new set of data. Anytime the back button of the phone is pressed, the app will be closed.  
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Fig. 4 Flowchart of the Program 

Now, the several parts of the written program are explained below: 

 

Segment One 

This segment of the program shown on Fig. 5 is used for two functions. Block at the right is used so that when user will 

press the back button of the mobile device, the app will close itself. 

 

Fig. 5 Segment One - Highlights Two Functions 

Block at the left defines the ListPicker1 (which will user see as a „Get‟ button). Its elements are set as paired bluetooth 

addresses & names with the android device so that when user press the button it will show the paired bluetooth addresses 

(48 bit) which is unique for every bluetooth device & names associated with it. A new screen as shown in Fig.6 will 

emerge.  

 

Fig. 6 Screen of the App (Left-Side) and Another Screen (Right-Side) where Displays 

Bluetooth Addresses 
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Segment Two 

Segment two is shown on Fig. 7. Here, when ListPicker1 picked, the program will call the BluetoothClient1 (non-visible 

connectivity component) which will deploy connection with the formalin detector device. When the device is connected, 

the Label9 text will be changed to „Connected‟. The previously shown instructions for proper use of the device will 

disappear as Label12 to Label14 visibility will be set to false. That means, they will no longer appear on the screen. 

Otherwise, Label9 text will remain as before. 

 

Fig. 7 Segment Two which Highlights Bluetooth Module Address & Name 

Segment Three 
Here at Fig. 8, we declare a global variable „Global Data‟ and initialize its value as empty list. Empty list will not contain 

any character or word. A global variable can be used anywhere in the program. But a local variable can be used only in 

one segment of the program.  

 

Fig. 8 Segment Three which Highlights the Declaration of Global Variable 

Segment Four 

The final segment of the program is shown on Fig. 9 which is used for displaying the results of the sample taken. With 

each pulse (A defined time interval in milliseconds) of the Clock1, BluetoothClient1 will receive text from the device 

sent through an UTF-8 encoding, and the program will set the Global Data equal to the received text. The Global Data is 

split into 9 index lists separated by „,‟ available in the received text, and each index list is shown in Label1 to Label10 

(Except Label9) sequentially. 

 

Fig. 9 Segment Four which Used for Displaying the Result of the Sample Taken 

Label1 and Label2 is used for displaying formalin concentration. Label3, Label4 and Label5 is set for displaying status 

and necessary actions required for the sample food. And finally, Label6 to Label10 is used for displaying temperature 

and humidity respectively. After then, Global Data is cleared (Set to empty text) before displaying the results of next 

sample taken.    
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RESULTS AND DISCUSSIONS 

After installing the app on an android smartphone, we connected the whole hardware device with that smartphone using 

bluetooth module HC-05. For testing, we decided to use our device on formaldehyde solutions with different 

concentrations obtained from the Department of Applied Chemistry and Chemical Engineering, University of Dhaka and 

Beximco Pharmaceuticals Company Ltd, the leading pharmaceutical company in Bangladesh. When we kept the sensor 

near the sample solution, the android app displayed the sensor value, humidity, temperature, status and also the necessary 

instructions.   

 

Data set for Experiment-1 
In our first experiment we took 1ml HCHO for measuring the concentration of formalin using our device and write down 

the value of sensor when it is shown on the smartphone app. Then we mixed the previous sample with 1ml 𝐻2O to make 

the formalin concentration one half of the previous one. Thus, we repeated this process and the sensor values are 

recorded below in Table-1. 

 

Table-1 Formalin Concentration and Sensor Value (Experiment-1)  

SL. No. Concentration of water and formaldehyde Sensor Value (ppm) 

01  1 ml 40% HCHO  656  

02  1 ml 40% HCHO + 1ml 𝐻2O  577  

03  1 ml 20% HCHO + 1ml 𝐻2O  571  

04  1 ml 10% HCHO + 1ml 𝐻2O  481  

05  1 ml 5% HCHO   + 1ml 𝐻2O  401  

06  1 ml 2.5% HCHO  + 1ml 𝐻2O  304  

07  1 ml 1.25% HCHO + 1ml 𝐻2O  252  

08  1 ml 0.625% HCHO + 1ml 𝐻2O  196  

09  1 ml 0.3125% HCHO  + 1ml 𝐻2O  132  

10  1 ml 0.15625% HCHO  + 1ml 𝐻2O  96  

11  1 ml 0.078125% HCHO + 1ml 𝐻2O  80  

12  1 ml 0.0390625% HCHO + 1ml 𝐻2O  70  

13  1 ml 0.01953125% HCHO  + 1ml 𝐻2O  67  

14  1 ml 0.009765625% HCHO + 1ml 𝐻2O  67  

 

Data set for Experiment-2 

As with the previous case, we collected the formalin and then mixed it with water to obtain formalin solutions with 

different concentrations. 

Table -2 Formalin Concentration and Sensor Value (Experiment-2) 

SL. No. Concentration of water and Formaldehyde Sensor Value (ppm) 

01 1 ml 40% HCHO 630 

02 1 ml 40% HCHO + 1ml 𝐻2O 602 

03 1 ml 20% HCHO + 1ml 𝐻2O 529 

04 1 ml 10% HCHO + 1ml 𝐻2O 480 

05 1 ml 5% HCHO + 1ml 𝐻2O 401 

06 1 ml 2.5% HCHO + 1ml 𝐻2O 326 

07 1 ml 1.25% HCHO + 1ml 𝐻2O 261 

08 1 ml 0.625% HCHO + 1ml 𝐻2O 211 

09 1 ml .3125% HCHO + 1ml 𝐻2O 148 

10 1 ml 0.15625% HCHO +1ml 𝐻2O 118 

11 1 ml 0.078125% HCHO + 1ml 𝐻2O 85 

12 1 ml 0.0390625% HCHO + 1ml 𝐻2O 80 

13 1 ml 0.01953125% HCHO + 1ml 𝐻2O 74 

14 1 ml 0.009765625% HCHO + 1ml 𝐻2O 73 

 

 

Data set for Experiment-3 

The experiment is repeated again for the third time and data are recorded in the following table.  
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Table -3 Formalin Concentration and Sensor Value (Experiment-3) 

SL. No. Concentration of water and Formaldehyde  Sensor Value (ppm) 

01 1 ml 40% HCHO  541 

02 1 ml 40% HCHO + 1ml 𝐻2O  477 

03 1 ml 20% HCHO + 1ml 𝐻2O  417 

04 1 ml 10% HCHO+ 1ml 𝐻2O  333 

05 1 ml 5% HCHO + 1ml 𝐻2O  257 

06 1 ml 2.5% HCHO + 1ml 𝐻2O  207 

07 1 ml 1.25% HCHO + 1ml 𝐻2O  137 

08 1 ml 0.625% HCHO + 1ml 𝐻2O  98 

09 1 ml .3125% HCHO + 1ml 𝐻2O  85 

10 1 ml 0.15625% HCHO  + 1ml 𝐻2O  80 

11 1 ml 0.078125% HCHO + 1ml 𝐻2O  75 

12 1 ml 0.0390625% HCHO + 1ml 𝐻2O  64 

13 1 ml 0.01953125% HCHO + 1ml 𝐻2O  62 

14 1 ml 0.009765625% HCHO + 1ml 𝐻2O  60 

 

Data set for Experiment-4 

In experiment 4, we collected industrial grade pure formalin from Beximco Pharmaceuticals Company Ltd. We note 

down the sensor values for different concentrations of formaldehyde in the following table.  

 

Table -4 Formalin Concentration and Sensor Value (Experiment-4) 

SL. No. Concentration of water and Formaldehyde  Sensor Value (ppm) 

01  37% HCHO  702  

02  37% HCHO + 1ml H2O =18.5% HCHO  701  

03  18.5% HCHO + 1ml H2O = 9.25% HCHO  701  

04  9.25% HCHO + 1ml H2O = 4.625% HCHO  664  

05  4.625% HCHO + 1ml H2O = 2.3125% HCHO  600  

06  2.3125% HCHO + 1ml H2O = 1.15625% HCHO  529  

07  1.15625% HCHO + 1ml H2O = 0.578125% HCHO  403  

08  0.578125% HCHO + 1ml H2O = 0.2890625% HCHO  229  

09  0.2890625% HCHO + 1ml H2O = 0.14453125% HCHO  197  

10  0.14453125% HCHO + 1ml H2O = 0.072265625% HCHO  133  

11  0.072265625% HCHO + 1ml H2O = 0.0361328125% HCHO  107  

12  0.0361328125% HCHO + 1ml H2O = 0.01806640625% HCHO  80  

13  0.01806640625% HCHO +1ml H2O = 0.009033203125% HCHO  62  

14  0.009033203125% HCHO + 1ml H2O = 0.0045166015625% HCHO  62  

15  0.0045166015625% HCHO + 1ml H2O = 0.00225830078125% HCHO 60 

 

Data from all experiments are plotted on a single two-dimensional graph. Concentration of formalin and sensor value are 

displayed in X-Y-axis. Sensor value is found maximum for 40% formaldehyde which is termed as pure formalin 

solution. As the formaldehyde concentration in the solutions is decreased, the sensor value is also decreased as it should 

be. It is to be noted that, the sensor does not display the percentage concentration of the formaldehyde in which we 

generally measure, rather its unit is in parts per million (ppm) [19]. 

Volatile organic compound (VOC) measurements depend on medium, temperature, concentration of gas, humidity, etc. 

Sensor values from all sets of data do not start from zero rather they start from 50-80 which indicates the lowest 

concentration of formaldehyde. Then, as the concentration is increased, the sensor value increases linearly. When the 

concentration of formalin is very large, the sensor value goes into saturation and hold a constant value. 

Fig. 10 shows the concentration of Formalin (at X-axis) vs. Sensor Value (at Y-axis) of experiments-1- 4. The graph is 

almost linear when the concentration of formalin is about 5-10%. When the concentration of formalin is above 10%, the 

concentration of Formalin vs. Sensor Value graph is a nonlinear one. 
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Fig. 10 Graph Shows on Combined for the Data of Experiments 1, 2, 3, and 4 

It is mentionable that, the values from experiment- 4 are much higher than the other ones because of its industrial grade 

purity. 

 

App Screenshots for Different Concentrations  

The designed android app shows three different status of sample fool based the on concentration of formalin present. 

These are shown in Fig. 11. Here, we defined two different threshold values of the sensor at 150 and 300 ppm. When 

data taken from a sample cross the lower threshold, it will display “Unsafe” status and if it crosses the upper threshold, it 

will display “Danger” status. The threshold values can be easily changed in the program to match the national and 

international safety limits. 

 
  

Fig. 11 App Screenshots for Different Status 

 

Remark-1: Our microcontroller-based formalin detector kit can detect the concentration level of formalin present in 

solid as well as liquid edible samples. It can also determine and display both the humidity and temperature of that 

sample. This device can help people to be well aware of the safety and the purity of the foods before consumption. The 

feature of displaying the results on smartphone app also can make the people more interested in using this device as more 

and more people are using smartphones in modern world.  
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Remark-2: For now, this device has some limitations. When the concentration of formaldehyde is too high, the volatile 

organic compound (VOC) gas sensor cannot show accurate value. We mention that formalin is a solution of water and 

about 40% formaldehyde by volume. When the value of the gas of formaldehyde is above the value of 40%, our 

“Microcontroller-based formalin detector” cannot detect and display the results on the app accurately. The highest 

saturated value of volatile organic compound (VOC) gas sensor is recorded as 702 unit. But as we are concerned with the 

safety of edible products, this limitation does not cause any problem. Because for much lower concentration of 

formaldehyde, the safety limits of foods will be exceeded which can be measured accurately by our kit. 

 

Comparative assessment 

The developed kit is compared against two commercially available kits; one locally developed formalin detection kit by 

BCSIR and another developed by Swiss Scientists, called FOODsniffer as described in Section-3. BCSIR detection kit is 

designed to detect formalin in fish using changes in colors in a solution prepared by suitable mixing of chemicals 

associated with the kit. The kit is tested with same samples prepared for testing the developed kit and it can detect the 

presence of formalin by changing colors in solutions. However, the kit is unable to measure/detect level of formalin 

present in samples under investigation and for low levels of formaldehyde concentration, color change is unobservable. 

The required procedure and preparation of solution are not easy to follow by general consumers during shopping and 

hence the kit has not attracted general consumers despite their health concerns. Furthermore, much more time to detect 

formaldehyde in a single sample which is a significant inconvenience when it is required to use commercially in food 

markets.  

FOODsniffer is also tested with same samples prepared for testing the developed kit and it is found that it can detect the 

presence of formalin qualitatively not quantitatively whereas our developed kit can successfully and accurately detect 

formalin in samples qualitatively as well as quantitatively. The detection time for FOODsniffer and the developed kit is 

comparable and almost instantaneous in both cases. 

 

CONCLUSION 

A smartphone-based formalin detection kit is designed that can offer a simple and faster detection of harmful 

formaldehyde in foods. Our device makes use of a volatile organic compound (VOC) gas sensor which can reliably 

detect concentration of formaldehyde presence in edible products. The developed kit not only detects the presence of 

formalin, if any, in food samples, like most other kits available in market, it will also show the level(amount) present in 

the samples. This device acts as an Electronic-Nose to better replicate the human sensing system to detect this harmful 

element in edible products. The concentration level of formalin can be shown in ppm (parts per million). Moreover, 

comparative assessment has shown that the developed kit can detect & measure the presence & level of formalin present 

in samples under investigation both qualitatively and quantitatively which is a clear advantage of our device over existing 

ones. Further development of our device will focus on bringing more promptness, efficiency and effectiveness in 

formaldehyde sensing operations.  Greater portability through miniaturization will be a key feature for future 

development. In adopting the device for commercial applications, it will require reproducibility and robustness. 

Specialized industrial processes will be needed to develop for reproducibility. Some focus will be on designing the outer 

visible portion of the device which is important while the device is being used by the end-consumer. The total package 

(device & app) will also need to be cost effective. The app will be made available for downloading from the app store. 

Much of the focus will be on improving the Android app. The app is in receiving mode now. Java based program will be 

developed for further improvements of the app. The app should be able to show past detection results with conc. of 

formalin, safety status using the data storage capabilities of smartphone and better user-friendly interface. These features 

along with some other will be added to the android app. Connection to cloud or server may also be considered where all 

the previous data will be stored. Concentration values for both safe & potentially harmful samples will be stored before 

commercial use. By checking similarity of sensor data with those, the app will decide the safety status of the sample 

food. These will also be useful for calibration of the device. These are the further improvements we need to work on. 

This device can be used by consumers to ensure food safety for their families. This device can also be used reliably by 

government officials or mobile court for conducting safety operation in various fish markets, fruit shops etc. Moreover, it 

can be useful in fields of forestry & a variety of commercial agricultural related industries for detecting the naturally 

occurring formaldehyde in foods. 
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