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Abstract

Meatball is one of Indonesian’s favorite food. However, the fraudulent traders often add carcinogen
compounds, formaldehyde to ensure the meatball is not easily rotten. The purpose of this study was to
find out the best sample preparation method for formaldehyde analysis in the meatball. The preparation
methods were the distillation, hot immersion, and cold immersion. Formaldehyde was then analyzed
by Schryver’s method. UV-Vis spectrophotometer was used for quantitative analysis. The distillation
method yielded the highest recovery (100.64%) compared to hot immersion (98.11%) and cold
immersion (94.17%). The best method was used to test the meatball samples that have been collected
around Jatinangor, Indonesia. The results of the qualitative analysis for five samples of meatball
showed that two samples containing formaldehyde with the highest concentration of formaldehyde in
the sample B2 (14.72 ppm) and followed by B5 (8.77 ppm).
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Optimasi Metode Preparasi Sampel untuk Analisis Formaldehid dalam
Bakso dengan Metode Schryver

Abstrak

Bakso adalah makanan favorit orang Indonesia. Namun, pedagang yang curang seringkali menambahkan
senyawa karsinogen, formaldehid untuk memperoleh bakso yang tidak mudah rusak. Tujuan dari
penelitian ini adalah untuk mengetahui metode persiapan sampel terbaik untuk analisis formaldehid
dalam bakso. Metode persiapannya adalah destilasi, perendaman panas, dan perendaman dingin.
Formaldehid kemudian dianalisis dengan metode Schryver. Spektrofotometer UV-Vis digunakan untuk
analisis kuantitatif. Metode destilasi menghasilkan perolehan kembali tertinggi (100,64%) dibandingkan
dengan perendaman panas (98,11%) dan perendaman dingin (94,17%). Metode terbaik ini digunakan
untuk menguji sampel bakso yang telah dikumpulkan di sekitar Jatinangor, Indonesia. Hasil analisis
kualitatif dari lima sampel bakso menunjukkan bahwa dua sampel mengandung formaldehid dengan
konsentrasi formaldehid tertinggi dalam sampel B2 (14,72 ppm) dan diikuti oleh B5 (8,77 ppm).

Kata Kunci: Bakso, destilasi, formaldehid, perendaman dingin, perendaman panas, Schryver.
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1. Introduction

Several studies have shown that
formaldehyde is a carcinogenic compound.'*
Food experts have jointly agreed not to allow
the addition of formaldehyde in food and
beverages. This principle is known as Delaney
Clause in America.” In 2012, Indonesian
Health Minister issued the regulation number
033 about Food Additives that states additional
ingredients that are prohibited to be used
entirely in the diet include formaldehyde.®
Although there is the regulation that
prohibits the use of formaldehyde in the diet,
formaldehyde still sometimes illegally used
as a food preservative, such as in meatball.

The biggest problem in making
meatball is to make sure the meatball does
not rot quickly. Meatball must be sold out
before the rotting, causing some unscrupulous
sellers to resort to cheating. The addition of
formaldehyde is a way to prevent decay by
preserving meatball containing protein and
fat. Formaldehyde acts as a preservative by
coagulating proteins contained in protoplasm
and nucleus that cause all the bacteria
decomposing in the meatball to die.’

There are various methods of doing
sample preparation to analyze formaldehyde,
such as by solid phase extraction, distillation
and immersion.'*!"> The importance of sample
preparation is to extract the formaldehyde
present in the sample. The sample preparation
methodalsoaimsto separate thebondsbetween
the formaldehyde and the proteins sample
so that the results of the sample preparation
solution can detect its formaldehyde content
to the maximum extent possible.

Based on this background, we optimized
the sample preparation method to analyze
formaldehyde of meatballs using distillation
method, hot immersion and cold immersion,
then the best recovery method was used to
analyze the formaldehyde content of meatballs
sold in Jatinangor using Schryver’s method.'¢

2.  Methods
2.1. Equipments

UV-Vis Spectrophotometer (Cary 50
Conc.), distillation apparatus, analytical
balance, hot plate, and glassware.
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2.2. Materials

The 37% formaldehyde, fennilhidrazine
hydrochloride,  potassium  ferricyanide,
concentrated  hydrochloric  acid, and
phosphoric acid were purchased from Merck,
Germany. Meatball simulation was made
and meatball samples were collected from
Jatinangor, Indonesia.

2.3. Maximum Wavelength Determination

5Sml of 100 ppm formaldehyde
standard solution was mixed with 5ml of
Schryver reagent, then let it reacted for 20
mins. Maximum wavelength of UV-Vis
spectrophotometry was measured at 400 nm-
800 nm.

2.4. Analytical Method Validation
2.4.1. Linearity

Formaldehyde solution was prepared at
the concentration of 8, 12, 16, 20, 24, 28 ppm.
5 ml of each concentration was then pippetted
and was reacted with Schryver reagent for
20mins. Then the data was analyzed to obtain
the linear regression equation. The value of
the correlation coefficient (R?) represents
linearity."’

2.4.2. Accuracy

Accuracy was measured by determining
the percent recovery (%)."* Three series of
formaldehyde solution with 3 variations of
concentration of 2.0 ppm; 2.5 ppm; and 3.0
ppm reacted with Schryver reagent for 20
mins. All three concentrations were observed
at the maximum wavelength.

2.4.3. Precision

Three series of formaldehyde solution
with 3 variations of concentration of 2.0 ppm;
2.5 ppm; and 3.0 ppm reacted with Schryver
reagent for 20 mins. All three concentrations
were observed at the maximum wavelength.
Precision was expressed as the value of the
relative standard deviation or coefficient of
variation.'®

2.4.4. Limit of Detection (LOD) and Limit of
Quantification (LOQ)
From the standard curve that has been



obtained, LOD and LOQ was calculated using

the equation below:'
3(5_;) Lo
oD = slope Q= slope
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2.5. Optimization of Sample Preparation

Methods
2.5.1.Preparation of meatballs simulation

sample

The ingredients for making simulation
meatballs were; 400 g minced meat, 2 finely
sprinkled onion seeds, 2 finely sprinkled
garlic seeds, 2 eggs, 2 cup of sweet potato
flour or corn flour, a little black and white
pepper powder and a pinch of salt.

Minced meat was put in a container,
mixed starch, eggs, ground pepper, salt and
garlic that has been mashed. The ingredients
were kneaded by hand until they were
completely blended. Water was boiled in a
pan until it boils. Meat dough taken by the
hand and then formed round. The dough
that has formed was put into boiling water.
Continue until all the dough runs out. When
the meatball has floated then the meatballs
have been cooked and can be lifted.

2.5.2.Preparation of simulation samples

The simulation samples were prepared
by soaking the prepared meatballs with
formaldehyde at the concentration of 8ppm,
12 ppm, and 16 ppm for 24 hr. After that,
the sample was extracted using 3 methods
to see the best recovery value. In this study,
the methods used were distillation, hot
immersion, and cold immersion.

2.5.3.Distillation

The simulation samples were weighed
to get 10 g of the sample then cut into small
pieces and placed into a distillation tube, 50
ml of water and 5 ml of 10% phosphoric acid
were added and then distilled. Destilate was
then accommodated in Erlenmeyer, covered
by plastic wrap."” The distillate product was
pipetted 5 ml and reacted with Schryver
reagent, allowed to stand for 20 mins, then
tested using a UV-Vis Spectrophotometer.

2.5.4.Heat immersion
The simulation samples were weighed
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to get 10 g of the sample, then cut into small
pieces. It was put in the beaker, then 50 ml of
water was added. Then it was heated 5 hr at
40°C, shaken for 5 mins every 1 hr. Let it cool,
filtered into a 100 ml measuring flask. Water
was added, then centrifuged.” The filtrate
was pipetted 5 ml and reacted with Schryver
reagent, allowed to stand for 20 mins, then
tested using UV-Vis Spectrophotometer.

2.5.5.Cold immersion

The simulation samples were weighed
to get 10 g of the sample, then cut into small
pieces. It was put in the beaker, then 50 ml
of water was added. Then it was shaken for
Smins every 1 hr. Leave at room temperature,
filtered into a 100 ml measuring flask. Water
was added, then centrifuged.'” The filtrate
was pipetted 5 ml and reacted with Schryver
reagent, allowed to stand for 20 mins, then
tested using UV-Vis Spectrophotometer.

2.6. Formaldehyde Analysis in Sample Test

Samples of meatballs were taken from
5 meatball traders who have a stall settled
in Jatinangor, Bandung. The sample was
prepared by the optimum method that has
been obtained.

2.7. Qualitative Analysis of Formaldehyde

on Meatballs

Schryver method was used to identify
formaldehyde in meatballs. The prepared
filtrate was drip 3-5 drops into the test tube
and then added 5 drops of Schryver reagent.
The change of color to bright red shows
positive results.

2.8. Quantitative Analysis of Formaldehyde

on Meatballs

The filtrate obtained from the positive
sample qualitatively was pipetted 5ml and
placed in the Erlenmeyer. Schryver reagent
was added, then it was homogenized,
kept for 20 mins, and tested using UV-Vis
Spectrophotometer.

3.  Results
The maximum wavelength of 100
ppm of formaldehyde treated with Schryver



reagent was at 519 nm (Figure 1).

Recovery for the preparation methods
were 100.64%, 98.11%, 94.17%, respectively
for distillation, hot immersion, and cold
immersion. The linear regression equation for
the best method, distillation was y = 0.0186x
- 0,0093 with R? = 0,9994 (Figure 2). The
validation data was on Table 1.

Qualitatively, 2 samples showed
positive reactions, ie, samples B2 and B5 and
negative results on samples B1, B3 and B4.
The quantitative test of meatball samples taken
around Jatinangor showed that B2 sample
contain formaldehyde as much as 17.02 ppm
and B5 sample containing formaldehyde as
much as 8.77 ppm.

4.  Discussion

The maximum wavelength of 100 ppm
of formaldehyde treated with Schryver reagent
was at 519 nm. This value was slightly different
from the results obtained from previous
research that was at 518 nm. However, these
results suggest that the formaldehyde solution
remains on the appropriate spectrum because
of small and not very significant differences.
According to the Directorate General of
Indonesia National Agency of Drug and
Food Control, the maximum permissible
wavelength tolerance for a range of 400 nm
to 600 nm was approximately 3 nm.*

The simulation sample preparation
process was made using simulated samples
that have been made, the first step was cutting
the sample up to the size of 1 cm x 1 cm. It
was intended that the added formaldehyde
can seep into the meatball sample. Then the
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Figure 1. The maximum wavelength of
formaldehyde
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sample was weighed as much as 10 g, aiming
for the number of samples used for testing.
In previous research, many researchers used
only about 5 g of the sample, but in this study,
10 g was used to ensure more accurate results.

After that, the sample was soaked using
formaldehyde with 3 concentrations of 8 ppm,
12 ppm and 16 ppm for 24 hours, after that
it was treated according to the preparation
methods. In hot and cold immersion methods,
samples were placed into Erlenmeyer and
50 ml of water was added and immersion
for 5 hr. In the method of heat immersion,
the sample was heated at 40°C to separate
formaldehyde with protein. Thereafter, the
immersion results were filtered using filter
paper to separate the immersion results with
impurities such as residual meatballs and
oils. Then centrifugation was done to obtain
the results of the immersion that was affected
by actual formaldehyde without additional
ingredients such as protein, fat and others.
In the distillation method, the sample was
placed into a distillation flask, then 50ml of
water and 5 ml of phosphoric acid was added.
Phosphoric acid acts as a catalyst to speed up
the separation reaction between formaldehyde
and protein.?! The sample was then distilled
off with steam distillation at a temperature
of 90°C - 94°C. The distillation product was
collected in Erlenmeyer and covered with
plastic wrap so that the formaldehyde did not
evaporate.

From the calculated recovery value,
the best preparation method was distillation
method with an average percentage of
recovery, 100.64% which was greater than
heat immersion that was 98.61% and cold
immersion that was 94.17%. The precision of
the method was indicated by the value of %

Table 1. Validation data

Parameter Result
Accuracy 100.03%
Presicion 1.374%

LOD 0.36 ppm
LOQ 0.46 ppm
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Figure 2. Calibration curve for formaldehyde standards

RSD, where the % RSD value of the cold
soaking method, heat immersion, and
distillation were 1.568, 0.513 and 2.167%,
respectively.

Cold immersion was done at room
temperature and shake for 5 mins every
lhr while soaked for 5 hr. This method was
tried because the reaction of methylene is
a reversible reaction. Formaldehyde was
a material that easily dissolves in water
because formaldehyde is polar and water is
also polar. The difference of osmotic pressure
between meatballs with the soaking solution
which was water, causing the displacement
of formaldehyde molecules from meatballs to
water.*

Hot and cold immersion was carried
out for 5 hr, according to previous research
which states that immersion can extract
formalin to 6 hr of immersion but may be
influenced by the temperature factor and
the type of protein tested.” In hot soaking
methods, methylene compounds were
able to break down again into protein and
formaldehyde, in the presence of factors such
as the hot temperature of the water used. The
perfection of the decomposition of methylene
compounds could be achieved in 3 hr by the
soaking method so that the decomposition of
the protein was achieved due to factors such
as hot temperature and shaking. These factors
play an important role in the decomposition
of methylene as described.”* Heating aims
to separate the bond between formalin and
protein in meatballs because temperatures
above 37°C will cause degradation of the
protein.”
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In the distillation method, although the
sample was heated at boiling temperature
(90-94°C), the volatile formaldehyde will
be collected back into the Erlenmeyer
that has been attached to the distillation
apparatus, causing the distillation method
to have a better recovery when compared
to the method of heat immersion which
uses only 40°C. The temperature for this
method of heat immersion was chosen in
accordance with research conducted by
Herman, Maryati, and Yuanki in 2010 who
conducted formaldehyde analysis of fish and
shrimp samples.?* However, the results of the
recovery test of the heat immersion method
were not as high as the distillation method,
this was because the inserted formaldehyde
has evaporated into the air and was degraded.
In addition, according to previous studies, if
in an open system, the higher the temperature
used the higher the formaldehyde content
decomposes.”” Based on the results obtained,
the distillation method was proved to have
the best assay recovery and precision values
between the three methods.

The test sample was collected and
prepared using the most optimum method
result from the optimization of the sample
preparation method, which was the
distillation method. Distillates were then
tested qualitatively and quantitatively.

In testing on samples of meatballs taken
around Jatinangor, selected meatballs are
those that have bright and rather solid color
features, have no odor, and if left outside the
refrigerator was not damaged. Samples taken
around Jatinangor were labeled with B1, B2,



B3, B4, and BS5, these samples were prepared
by the distillation method, the distillate was
then reacted with Schryver reagents and
allowed to stand for 20 mins for discoloration.

Qualitatively, 2 samples showed
positive reactions, ie, samples B2 and B5 and
negative results on samples B1, B3 and B4.
Physically, the samples B2 and B5 had the
brightest color and had a smooth texture and
solid. Positive results can be seen with the
color change from clear to red.

Using the distillation method, a positive
result of the qualitative test was then tested
using UV-Vis  spectrophotometry. The
quantitative test of meatball samples taken
around Jatinangor showed that B2 sample
contain formaldehyde as much as 17.02 ppm
and B5 sample containing formaldehyde as
much as 8.77 ppm. Both samples contained
formadehyde with considerable concentration,
which according to the Regulation of the
Minister of Health Number 033 in 2012
About Food Additives, permits altogether the
use of formaldehyde in foodstuffs.?

A considerable concentration of
formadelhyde in the meatballs indicates that
there were still many meatball traders who
get hazardous chemicals easily and misused
these chemicals in foodstuffs so there was a
need for stricter supervision of the Food and
Drug Administration to all meatballs pedigree
as well as the sale of chemicals to the artisan
meatballs and other food traders.

5. Conclusion

The best preparation method of
formaldehyde analysis in meatballs was the
distillation, with a recovery value of 100.65%.
Formaldehyde analysis on 5 samples of
meatballs around Jatinangor qualitatively
showed a positive reaction with the color
change in 2 samples, B2 and BS5. The result
of the quantitative analysis showed that the
formaldehyde concentration contained in the
sample B2 was 14.72 ppm and in the sample
B5 was 8.7 ppm.
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