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Abstract 

 
This research aims to determine the sodium nitrite content in dumplings in online stores based on 
differences in storage. The method used in this research is UV-Vis spectrophotometry with a 
maximum wavelength of 540 nm. The samples obtained from the online shop were two with different 
brands and were given the codes MT and CD. Samples in closed packaging that are still sealed are 
categorised as fresh samples and then tested for sodium nitrite content in the sample. Then, the 
remaining fresh samples were tested after being stored for 24 hours. The research results showed 
that the sodium nitrite content in fresh samples of different brands had different levels. Respectively, 
sodium nitrite levels with codes MT and CD were obtained at 9,890 mg/Kg and 15,545 mg/Kg. 
Samples that had undergone a 24-hour storage process with the MT and CD brands obtained 6,862 
mg/Kg sodium nitrite contents and 13,209 mg/Kg. The sodium nitrite content in samples from 
different brands is still below the requirements set by the National Agency of Drug and Food Control 
of the Republic of Indonesia Regulation No. 11 of 2019 concerning food additives, namely 30 mg/Kg. 
This means that the sample is still categorised as suitable for consumption by the public. Fresh 
sample precision as %RPD for MT and CD brands is 7.030% and 6.954%. Meanwhile, sample 
precision after storage for the MT and CD brands was 8.382% and 1.921%, respectively. Thus, the 
precision in this test is declared to meet the acceptance requirements of <10%. The estimated 
uncertainty of the test for determining sodium nitrite levels in dumpling samples meets the 
acceptance requirements of <30% levels. 
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Introduction 

Nowadays, fast food is a practical 
alternative that looks attractive and tastes 
delicious, like frozen food sold in 
minimarkets, supermarkets, distributor 
agents, and online shops. Frozen food is a type 
of food that is frozen to preserve the food 
until it is consumed. This freezing aims to 
slow down decomposition by converting the 

remaining water content into ice to inhibit the 
growth of most bacterial species (Nessianti & 
Soeyono, 2015). There are many types of 
frozen food. One type is dumplings. 
Dumplings are a typical Chinese food made 
from processed beef or chicken as filling. A 
dumpling is a type of dim sum with a cone 
shape as its characteristic shape (Hardiman, 
2017). 
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The existence of frozen food can be 
beneficial and can also be detrimental for 
consumers because it can endanger health. 
Frozen food is helpful in everyday life because 
it does not take long to process. However, 
frozen food can harm consumers because it 
contains other additives such as 
preservatives, sweeteners, and colourings. 
The preservatives used in frozen food are 
natural or synthetic preservatives such as 
sodium nitrite. Sodium Nitrite is used to 
obtain good colour and prevent the growth of 
microbes such as Clostridium botulinum. 
Sodium nitrite is useful in meat processing as 
a colour maker and preservative and as a 
stimulating factor for aroma and taste. 
Therefore, the use of this material is 
increasingly widespread. The use of sodium 
nitrite as a preservative is permitted; 
however, the rules for its use in food must not 
exceed limits and have no impact on human 
health.  

According to the National Agency of 
Drug and Food Control of the Republic of 
Indonesia Regulation No. 11 of 2019 
concerning food additives, the maximum use 
of nitrite preservatives in processed meat 
products and processed meat products is 30 
mg/kg (Peraturan Badan Pengawas Obat Dan 
Makanan Tentang Bahan Tambahan Pangan 
Nomor 11 Tahun 2019 Tentang Bahan 
Tambahan Pangan, 2019). If it is excessive, 
nitrite will react with secondary or tertiary 
amino acids to form N-nitrosamine 
compounds, mutagens and carcinogens, and 
then nitrosamines show carcinogenic activity 
(Pulung, 2019). Sodium nitrite can form 
nitrosamine derivatives, which are toxic 
when combined with amines or amides. 
Moreover, if sodium nitrite enters the body 
through food, it can cause 
Methemoglobinemia, where the blood cannot 
bind oxygen if the nitrite reacts with 
hemoglobin, which can result in shortness of 
breath or lack of oxygen in the body, high 
doses of nitrite can also produce pseudo-
cyanosis, tissue hypoxia, and death (Katzung, 
2004).  

The method often used to determine 
sodium nitrite levels in a sample is 
spectrophotometry. The spectrophotometric 
method has many advantages compared to 
other methods such as fluorometry, 
electrochemistry, polarography, 
amperometry, chromatography, and 
potentiometry because spectrophotometry is 
more straightforward, cheaper, easier, and 
has excellent accuracy, precision, and 
detection limits (Gürkan & Altunay, 2018; 
Pourreza et al., 2012).  This method has 
advantages over other instrumentation 
because it is simple, can measure small 
concentrations, the wavelength can be 
selected and is generally not too time-
consuming (Porche, 2014). The 
spectrophotometric method can be used for 
qualitative examination of nitrite using 
sulfanilic acid and N-(1-naphthyl) ethylene 
dihydrochloride (NED) reagents which form a 
purple-red complex at a maximum 
wavelength of 540 nm (Jansen et al., 2018; 
Nerdy & De Lux Putra, 2018). 

This research aims to determine the 
sodium nitrite content in dumplings available 
in online stores based on differences in 
storage. When consumers buy dumplings, 
they can be consumed endlessly when they 
are fresh, thereby causing the storage process 
to occur.  

Methodology 

The method used in this research refers to the 
method used by Ulfa (2020). 

Material 

The materials used are dumplings, 
sulfanilamide, sodium nitrite, n-1-naphthyl-
ethylene diammonium dichloride (NED) 
solution, glacial acetic acid, distilled water, 
and filter paper. Meanwhile, the tools used in 
this research were several pieces of 
glassware and a Single-Beam UV-Vis 
Spectrophotometer (Thermo Scientific 
Genesys 20). 

Procedure 

Sample preparation 
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Ten grams of the ground sample was 
put into an Erlenmayer. Next, approximately 
40 mL of distilled water heated at 80C was 
added to the sample and stirred. Then, hot 
water was added to the sample until the 
volume reached approximately 125 mL. The 
samples were kept in a water bath for 2 hours, 
shaking occasionally. Next, the sample was 
transferred into a 250 mL volumetric flask, 
rinsed with distilled water and cooled to 
room temperature. Next, the sample is diluted 
to the limit mark and filtered. 

Determination of maximum wavelength 

20 mL of 1 mg/L sodium nitrite 
standard solution was put into a 50 mL 
measuring flask, then 2.5 mL of sulfanilamide 
reagent was added and shaken. 2.5 mL of NED 
reagent was added to the solution, and then 
distilled water was added to the limit mark. 
The absorbance of the solution is measured 
with a wavelength between 400-800 nm, and 
the measurement results are recorded; then, 
a graph of the relationship between 
wavelength and absorbance is made. 

Determination of the calibration curve 

Pipette 0.25 mL of 1 mg/L Standard 
Solution, 0.5 mL, 0.75 mL, 1 mL, 1.25 mL, 2.5 
mL; 5 mL, and 12.5 mL was then put into a 
different 25 mL measuring flask, 2.5 mL of 
sulfanilamide reagent was added, and 2.5 mL 
of NED reagent was added, obtaining a 
concentration of 0.01; 0.02; 0.03; 0.04; 0.05; 
0.1; 0.2; and 0.5 mg/L, then distilled water 
was added to the limit mark, the absorbance 
of each standard solution was measured with 
a UV-Vis spectrophotometer at a previously 
determined maximum wavelength. The 
results of the measurements made a graph of 
the relationship between the concentration of 
the standard solution and the absorbance of 
the standard solution so that the line equation 
y=bx+a was obtained. 

Measurement of sodium nitrite in sample 

25 mL of sample solution was put into 
a 50 mL volumetric flask, 2.5 mL of 

sulfanilamide reagent was added and shaken, 
waited 5 minutes, then 2.5 mL of NED reagent 
was added and homogenised. Next, distilled 
water was added to the sample up to the 
mark, shaken, and left for 15 minutes until the 
sample was pink. Next, the sample can be 
measured using UV-Vis spectrophotometry at 
the maximum wavelength obtained in the 
previous stage. 

Determination of sodium nitrite levels in 
samples 

The sodium nitrite content in the sample is 
determined using Equation 1: 
 

NaNO2 (mg

Kg
) =

CxVxDF

W
                                       (1) 

 
where: 
C  : NaNO2 concentration in the sample 
solution (mg/L) 
V  : Solution volume (L) 
DF  : Dilution Factor (10) 
W  : sample weight (kg) 
 

Precision Determination 

Precision in determining sodium 
nitrite in samples is based on the level of 
repeatability in duplicate, which is expressed 
as Relative Percent Different (RPD) with an 
acceptance limit of less than 5%(Standar 
Nasional Indonesia, 2004). The %RPD value is 
calculated based on Equation 2. 
 

%RPD = | x1−x2
x1−x2

2

| x100%
                                  (2) 

Determination of Estimation Uncertainty 

The determination of uncertainty 
estimates is based on several components: 
sample volume, analytical balance, use of 
volumetric measuring instruments, 
calibration curves, precision, calculating 
combined uncertainty, and extended 
uncertainty. Figure 1 shows the fishbone on 
uncertainty estimates in determining sodium 
nitrite in samples. 
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Figure 1. Fish bones on uncertainty estimates in sodium nitrite determination. 

 

Result and Discussion 

The first thing to be done before 
testing a sample is determining the maximum 
wavelength. In this study, sodium nitrite in 
the sample was determined using UV-Vis 
spectrophotometry using the maximum 
wavelength. The maximum wavelength was 

determined by 540 nm (Figure 2). This stage 
needs to be carried out to see the sensitivity 
of the detection tool to the measurement 
results. The results obtained are not much 
different from those of previous researchers 
(Table 1.) This shows that the results of this 
test are worth continuing. 

 

Figure 2. Maximum Wavelength for Determination of Sodium Nitrite in samples 
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Table 1. Determination of maximum wavelength 

No 
Wavelength 
Maximum 

(nm) 
Sample References 

1 540 Cured Meat (Mohamed et al., 2008) 
2 540 Ham Pate (Reis et al., 2009) 
3 540 Bahan Makanan (Pandurangappa & Venkataramanappa, 

2011) 
4 540 Captopril (Porche, 2014) 
5 536 Corned Beef And Smoked 

Beef 
(Jansen et al., 2018) 

6 545 Daging Sapi Olahan (Maria Ulfa & Lutfiana, 2020) 
7 540 Market Sausages (Yuan et al., 2021) 
8 541 Daging Burger Sapi (Saad et al., 2021) 
9 520 Meat (Guembe-Garcí a et al., 2022) 
10 540 Meat Sausages (Almeida et al., 2022) 
11 538 Vienna Chicken Sausages (Tantinantrakun et al., 2023) 
12 540 Dumpling This Work 

 

Determination of Calibration Curves, 
detection limits and quantification limits 

The calibration curve converts the 
results of sample absorbance measurements 
into concentration form by interpolating the 
linear regression equation, y=mx+c. The 
calibration curve requirement can be used in 

data analysis if the calibration curve has an R2 
value > 0.990 (Miller & Miller, 2010). The 
results of this study show an R2 value of 
0.9977 (Table 2). These results indicate a 
strong relationship between the 
concentration of the standard solution and 
the resulting absorbance, namely 99.7%. 

 
Table 2. Linearity of Calibration Curve 

Regression Equations R2 r Slope Intercept DL QL 

y = 0.6943x + 0.0001 0.9977 0.9989 0.6943 0.0001 0.0043 0.0144 

 
According to ICH (2022), to declare the 
sample measurement results good, they can 
be compared with the detection limit (DL) 
and quantification limit (QL) values. The 
Detection Limit and Quantification Limit are 
the minimum concentrations at which an 
analyte can be reliably detected or measured. 
A signal-to-noise ratio of 3:1 is generally 
considered acceptable for estimating 
detection limits. For quantitation limits, a 
minimum ratio of 10:1 is considered 
acceptable.  
 
Determination of detection limits using 
Equation 3. 
 

𝐷𝐿 =  
3.3𝜎

𝑆
                                                                  

(3) 
 
Meanwhile, the quantification limit is 
determined by Equation 4. 
 

𝑄𝐿 =  
10𝜎

𝑆
                                                                     

(4) 
Where σ is the standard deviation of the 
response, while S is the slope of the 
calibration curve.  

Table 2 shows that the DL and QL 
values are 0.0043 mg/L and 0.0144 mg/L, 
respectively. This means that the minor limit 
for an analyte that can be detected is 0.0043 
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mg/L, and the limit for an analyte that can be 
measured is 0.0144 mg/L. 

Quantitative Analysis of Sodium Nitrite in 
Samples 

The determination of sodium nitrite in 
dumpling samples is based on the reaction 
between sodium nitrite with sulfanilamide 
and NED reagents. The sodium nitrite in the 
sample will be converted into a nitrite ion and 
then react with the sulfanilamide compound, 
which has the -NH2 group. In acidic 
conditions, this reaction produces benzene 
diazonium ions. Next, the ion will be coupled 
with the NED reagent to form an azo 

compound marked with a purple-red colour 
in the solution (Budi & Havizul, 2022). The 
reaction mechanism for determining sodium 
nitrite is presented in Figure 3. 

Table 3 presents the results of 
determining sodium nitrite in the sample. 
These results show that the sodium nitrite 
content in the sample is still below the limit 
determined by the National Agency of Drug 
and Food Control of the Republic of Indonesia 
No. 11/2019, namely 30 mg/Kg in both the 
fresh and after 24 Hours of Storage 
categories. This means that the sample is still 
suitable for consumption by the wider 
community, and the product is suitable for 
circulation on the market. 

 
Table 3. Sodium Nitrite in Samples 

No Category Sample Code [mg/L] mg/Kg Threshold (mg/Kg) * 

1 
Fresh 

MT 0.198 9.890 

30 
2 CD 0.311 15.545 

1 After 24 
Hours of 
Storage 

MT 0.137 6.862 

2 CD 0.264 13.209 

*) National Agency of Drug and Food Control the Republic of Indonesia No. 11/2019 

Determination of Precision  

The research results show that the 
%RPD value exceeds the acceptance 
requirement of <5% for fresh and After 24 
Hours of Storage category samples. This 
means that testing sodium nitrite on samples 

using this method does not meet the 
acceptance requirements. However, when 
compared with the 0.5*CV Horwitz value, the 
%RPD value still meets the acceptance 
requirements, namely the %RPD < 0.5*CV 
Horwitz value. So, this test can be declared to 
meet the acceptance requirements.

 
Table 4. Determination of Precision  

No Category Sample Code SD %RPD CV Horwitz 0.5*(CV Horwitz) 

1 
Fresh 

MT 0.014 7.030 20.420 10.210 

2 CD 0.022 6.954 19.080 9.540 

1 After 24 
Hours of 
Storage 

MT 0.012 8.382 21.570 10.790 

2 CD 0.005 1.921 19.550 9.770 
 

The test results also follow previous 
research on the determination of sodium 
nitrite in food samples using the IC-CD 
method (Coviello et al., 2020), UV- VIS-NIR 
Scanning Spectrophotometer 
(Pandurangappa & Venkataramanappa, 

2011), UV-Vis Spectrophotometer (Rashid, 
2006; Reis et al., 2009), ion-exchange 
chromatography (Mazumdar et al., 2022), 
and UV/Vis microplate spectrophotometer 
(Thipwimonmas et al., 2021).  
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Determination of Estimation Uncertainty 

Table 5 shows the results of uncertainty 
estimation calculations in determining 

sodium nitrite in samples using UV-Vis 
spectrophotometry at a maximum 
wavelength of 540 nm.   

 
Table 5. Determination of uncertainty estimates in the sample 

No Category Sample Code mg/Kg Expanded Uncertainty (μ) 

1 
Fresh 

MT 9.890 1.072 

2 CD 15.545 1.681 

1 After 24 Hours of 
Storage 

MT 6.862 0.862 

2 CD 13.209 0.688 
 

Figure 3. Determination reaction of sodium nitrite (Budi & Havizul, 2022) 
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Table 5 shows the estimated values of 
expanded uncertainty (μ) in the 
determination of sodium nitrite in dumpling 
samples. The acceptance requirement for the 
estimated uncertainty is less than 20-30% of 
the analyte level (Kristiansen & Christensen, 
1998; Ramsey et al., 2019). This uncertainty 
estimate value determines the acceptability 
limits of data from traceable sources. So it 
can be said that the value of sodium nitrite 
content in dumpling samples for the fresh 
category with sample codes MT and CD is 
respectively 9,890 ± 1,072 mg/Kg and 
15,545 ± 1,681 mg/Kg. Meanwhile, for 
samples after the storage process for 24 
hours for sample codes MT and CD, 
respectively, it was 6,862 ± 0.862 mg/Kg and 
13,209 ± 0.688 mg/Kg. 

Conclusion 

The research results show that the 
sodium nitrite content is still below the 
threshold (<30 mg/K). Meanwhile, precision 
still meets the acceptance requirements. The 
estimated uncertainty value is also below the 
acceptance requirement of 30% of the level. 
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