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Abstract

Sulphur Dioxide (SO,), labelled E220 on food packaging, is used
as a preservative for certain dried fruits, canned vegetables and
fruits, natural juices and in wine production, as an antimicrobial
and antioxidant agent. SO, present in small amounts of food
is tolerated by most people, but in some people it can cause
allergic reactions or other side effects, such as headaches. In
the experimental part of the paper were analysed seven samples
of jam and six samples of jelly from different fruits sold on the
Romanian market in order to dose the total sulphur dioxide
content. The experimental results showed high concentrations
of SO, above the maximum limits allowed in all the jam samples
analysed and in five of the six jelly samples studied. The highest
concentration of SO, was recorded in bitter cherries jam (166.38
mg/kg) and cherry jelly (142.04 mg/kg), well above the maximum
allowed limits (by over 3, respectively 2 times higher).

Introduction

Sulphur dioxide (SO,) and sulphites are used as preservatives,
having bacteriostatic (prevents the proliferation of bacteria) and
antifungal (destroying fungal spores). SO, can be considered a
universal antiseptic that acts on all microorganisms, but some
yeast is more resistant than lactic or acetic bacteria. The most
active form of microbicide is un-dissociated sulphuric acid [1,2].

In the food industry, a large part of fruits and vegetables subjected
to dehydration are pre-treated with SO, in order to preserve
colour and flavour, as well as to reduce the loss of ascorbic
acid and carotene. Also, with the help of SO, can be avoided the
phenomenon of mould of fruits that are kept at low temperatures,
fresh. It preserves the unaltered colour of the wine and the cut
fruits, theiraroma and protects the carotene and vitamin C existing
in them [3,4]. The use of sulphur dioxide for the preservation
of fruit juices, syrups, concentrates and purees is widespread,
especially in countries with warm climates where the cold storage
network is insufficient. The SO, content in the respective products
varies depending on the condition of the raw material used, the
initial microbial load, the storage time within relatively wide limits
(0.035% t0 0.15%) [1,3,4].

The action on the human body has been studied through
numerous studies that have shown that SO, and its derivatives
in the quantities used in canning not be considered harmful to
health. In the digestive tract and especially in contact with the
mucous membranes, sulphuric acid is completely and rapidly
oxidized and is eliminated as renal and digestive sulphates. SO,
gas is very irritating to the respiratory organs and eyes, causing
bouts of coughing, bronchial catarrh and lung inflammation [5,6].
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Used in higher doses (5 g/day) may cause abdominal pain and
vomiting. Also, both sulphur dioxide and sulphites cause irritation
of the gastric tract. They slow down the assimilation or even
inactivate vitamin B1, by breaking the methylene bond of thiamine
with the formation of pyrimidine and thiazole. If the pH is neutral,
the process proceeds at high speed. May cause vitamin B1
deficiency [7,8].

Thus, cases of allergies (rhinitis, urticaria, atopic dermatitis, vertigo,
dizziness, headache, asthma, vomiting) have been reported
[9,10,17]. The toxicity limit is reached very quickly for people who
are malnourished or weakened by a disease. Detoxification of the
body can be best achieved by the participation of sulphitoxidase.
The permissible WHO dose of S0, and sulphites is a maximum of
0.7 mg/kg body weight/day (expressed as sulphur dioxide) [12,13].

In the experimental part of the paper were analysed seven
samples of jam (from acacia flowers, bitter cherries, currants,
cherries, blackberries, strawberries, raspberries) and six samples
of jelly (plums, cherries, apricots, berries, peaches, jelly diet of
cherry) marketed on the Romanian market in order to dose the
total sulphur dioxide content.

Material and Methods

The optimized Monier-Williams method, which is a distillation-
titration procedure (the sulphur dioxide distillation from complex
matrixes followed by iodine titration) is most widely used for
the analytical determination of sulphite in foods and beverages
[14,15].

Chemicals

Starch solution 1%

lodine solution 0.02N
Hydrochloric acid (HCI) 7%

Sample Preparation

The samples were homogenized avoiding unnecessary exposure
to air. Weigh up to 10 g (+ 1 mg) of each sample into a standard
250 mL test tube.

The receiving solution was prepared in a 250 mL Erlenmeyer flask,
adding 75 mL of distilled water 10 drops of starch solution (0.6
mL) and 6 drops of iodine solution 0.02 N (0.25 mL). The receiving
solution colour is light blue.

The samples were distilled according to the following parameters
(set in a customizable method):

H,O (dilution water): 50 mL
HCI (7%): 30 mL
Distillation time: 6 minutes
Steam power: 50%

Set no automatic distillation residues discharge at the end of the
distillation.

Were prepared some blanks with all the chemicals, without the
sample.

The distillates were titrated with iodine solution 0.02 N in order to
get the solution back to light blue.

It was found that using always the same amount of iodine
reagent (6 drops) in the starting solution, titration is facilitated and
accuracy is increased.

For record the mL of titration solution for the calculation was used
the formula:

(mL sample — mL blank) * MSO, * N * 1000

Msample * 2

mg/kg SO, =

mL sample: Titrant volume used for sample

mL blank: Average of titrant volume used for blanks
MSO0,: SO, molecular weight (64.06 g/mol)

N: Normality titrant solution (0.02 N)

m : Sample quantity (g)

sample’

All reagents used in the research were of analytical purity and have
been purchased from Fluka Chemistry. Triplicate determinations
were performed for each sample. Results are expressed as mean
+ S.D (standard deviation) of triplicate analysis.

Statistical analysis of the collected data was performed using the
open-source software (R Core Team 2019). Statistical significance
was accepted for alpha-level 0.05. Because some samples from
our study were too small for a classical approach, we applied a
robust ANOVA version for comparing our datasets [16].

Results and Discussions

Following the dosing of SO, in the jam samples, the following
results were recorded in (Table 1). The analysis of the obtained
results shows that all sweetness samples exceed the maximum
limit allowed by the legislation in force (50 mg/kg). The highest
amount of sulphur dioxide is in the samples of bitter cherry jam
(166.38 mg/kg) and blackberry jam (115.31 mg/kg), and the
lowest amount of SO, is in the samples of currants jam (51.20
mg/kg) and raspberry jam (51.22 mg/kg).

The experimental results obtained at the dosing of SO, from the
jelly samples analyzed are presented in (Table 2). The analysis of
the obtained results shows that 5 of the 6 jam samples analyzed
exceed the maximum limit allowed by the legislation in force
(50 mg/kg). The highest amount of sulphur dioxide is in the jelly
sample of cherries (142.04 mg/kg) and the lowest amount of
sulphur dioxide is in the jelly sample of berries (25.61 mg/kg).

The experimental results indicate a tendency to use preservatives
in concentrations higher than the maximum limits allowed in
order to ensure the most stable stability of food preparations.
Unfortunately, most food preservatives, especially synthetic
preservatives, are not harmless, and failure to comply with food
law can have serious consequences for consumers. In the case
of sulfur dioxide, foods that contain high concentrations can
cause gastric irritation, sensitivity to sulfites, allergic phenomena,
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sometimes fatal. Foods high in sulfur dioxide are contraindicated
for people with allergy to sulfites and asthmatics. Consumption
of these foods, especially those in which the maximum limits for
sulfur dioxide are exceeded, can seriously damage the health of
sensitive consumers [17,18].

Table 1: SO, content of the analyzed jam samples.

Proba S0, (%) S0, (mg/kg)
Acacia flowers jam 0.0064 64.04

Bitter cherry jam 0.0166 166.38 £ 39.26*
Currants jam 0.0051 51.20+19.32
Cherries jam 0.0090 89.60 +21.23
Blackberries jam 0.0115 115.31 +£32.15%
Strawberries jam 0.0090 89.64+17.32
Raspberries jam 0.0051 51.22 £ 14.47%*
Maximum limit allowed [12] 50

*p < 0.01; **p < 0.007

Table 2: SO,, content of the analyzed jelly samples.

Proba S0, (%) S0, (mg/kg)
Plums jelly 0.0102 10211 + 22.34*
Cherries jelly 0.0142 142.04 +25.08
Apricots jelly 0.0090 89.53 £+ 12.16%*
Berries jelly 0.0026 25.61+16.12%
Peaches jelly 0.0128 128.06 £31.18
Jelly diet of cherry 0.0090 89.60 +20.22
Maximum limit allowed [12] 50

*p<0.07;**p < 0.001

Conclusions

According to the experimental results, an increased Sulphur
Dioxide (SO,) content was found in the analyzed jam and jelly
samples, sometimes over double the maximum allowed limits
or even almost triple. Of the seven jam samples and six jelly
samples taken, only one sample (berry jelly) had SO, content
below the maximum permitted limits. This indicates the need for
more rigorous control over foods that contain additives that can
cause health problems for consumers. There are regulations that
aim to ensure the health of food consumption, but unfortunately
manufacturers often use excess additives to increase the shelf life
of perishable products endangering the health of the consumer.

For an adult body weighing 70 kg, the maximum amount of SO,
it can ingest is 49 mg SO,/day, which would require that adult
to consume about 1 kg of jam or jelly per day not to exceed the
maximum permissible concentration), which is unlikely. The
situation is complicated when the amount of SO, far exceeds the
maximum allowable concentration. Consumption of these foods
becomes a danger to human health, especially causing gastric
diseases and allergic phenomena.
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