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Gida Katki Maddesi Olan Sodyum Siilfitin Tubifex tubifex’te
Katalaz ve Glutatyon—S-Transferaz Enzim Aktivitelerine Etkileri

Filiz ALANYALT

OZET: Sodyum siilfit gida iiriinlerinin taze goriiniimiinii korumak igin gida endiistrisi tarafindan kullanilir. Bu
calismada, sodyum sulfit sublethal dozunun suda yasayan oligochaeta grubundan Tubifex tubifex lizerinde etkileri
arastiritlmis, Katalaz ve Glutatyon—S-Transferaz enzim aktivite degisiklikleri degerlendirilmistir. Antioksidan enzim
aktivite degisiklikleri, Tubifex tubifex te farkli sodyum siilfit konsantrasyonlarinda (2.5mM, 5SmM ve 10mM) 2, 4
ve 6 saat maruz birakilmasinin bir sonucu olarak arastirilmistir. Katalaz ve Glutatyon—S-Transferaz aktivitesinin,
veriler kontrol gruplariyla karsilastirildiginda zamana bagl arttig1 gézlenmistir.
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Effects of Sodium Sulfite as a Food Additive on Catalase and
Glutathione-S-Transferase Enzyme Activities in Tubifex tubifex

ABSTRACT: Sodium sulfite is used to keep the food product with fresh appaerence by food industry. In this study, the effects of
sodium sulfite sublethal dose on aquatic oligochaeta Tubifex tubifex were investigated and enzyme activity changes of Catalase
and Glutathione-S-Transferase were evaluated. The antioxidant enzyme activity changes were searched as a result of 2, 4 and
6 hour exposure within various concentrations (2.5mM, 5mM and 10mM) of sodium sulfite in Tubifex tubifex. Catalase and
Glutathione-S-Transferase activity increased depending on the time when data were compared with the control groups.
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INTRODUCTION

Food additives are not included in the natural
structure of the food according to WHO/FAO and CAC
description. They are added into food during various
operations such as production, processing, packaging,
transportation (Altug T, 2001). The use of food additives
is not a new phenomenon. People use food additives
for centuries; for example, it is known that salt was
used to store meat products in the year B.C.3000. Salt,
sugar and vinegar were the first food additive materials
used to store a long time (Bradford, 1976; Altug, 2001).

Because of the number of people entering the
working life and the reduction in raw materials
supplying the food industry; the production and
consumption of fast food has become obligatory
(Claiborne, 1985). Therefore, food additives used in
rapidly evolving food technology are very important
for public catering. The last decades, particularly in the
developed countries, the number of chemicals involved
in food has increased rapidly. There are around six
thousand additives including aroma / flavor additives.
These substance consumptions increase results for
some diseases (Calisir ve Caligkan, 2003).

The usage of food additives in the food industry
was originated from the different production
techniques brought by the evolving technology and
gain diversification of consumer tastes accordingly.
These all works aim the most economical way to diet
as well as the healthiest way for consumers; it should
also have the technology to prevent risks arising from
food additives used. (Claiborne, 1985; Calisir ve
Caliskan, 2003)

3

Paracelsus described toxicity ¢ All substances
are poisons; there is no non- toxic substances. The
dose toxicity and usefulness will determine the status
of a substance as defined poison’ in the 16th century.
This dose of harmlessness is determined with current
toxicological studies for food additives (Atman UC,
2004). Food additives are used as long as they are
effective, and can be analyzed with measurable results
and finally have to be safe for animals (Claiborne, 1985).
Food additives; increasing doses of the substances
should be tested whether they accumulate in the body.
If they accumulate, the resulting damage is reversible
or not reversible should be searched. Toxicological
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assessments have to be applied and all ingredients have
to be kept under continuous control for additives. Usage
conditions can be update according to the results of the
new scientific findings (Altug, 2001).

E “numbers are used as a practical method of
encoding of food additives in the European Union
(Bradford, 1976). This code is set by “the Scientific
Committee on Food” which is a subcommittee of the
European Union. There are food additives over eight
thousand, only 350-400 of these have “E” number
(Claiborne, 1985).

Sodium Sulfite has crystal or powder, white
appearance and reducing property with the chemical
formula Na,SO,. Sodium sulfite shows bleaching, de-
sulfurizing, and dechlorinating activities. It is used to
keep the food product with fresh appearance by food
industry (Efsa, 2010). Sulfites, E 221, are widely
used as preservatives and antioxidants in food and
drugs, often without specification. For this purpose,
this is used for control of microorganisms, inhibition
of the activity of microorganisms and elimination
of their harm, suppression of various enzymatic
reactions, and non-enzymatic browning including
enzymatic browning, and also as the reducing agent
in pulp bleaching, pH control and stabilizers (Boga ve
Binokay, 2010). Sulphites are used as food additive
but their usage is, nowadays, an issue of concern,
since certain sensitive individuals showed adverse
reactions to sulphite residues in foods (Taylor and at
all, 1986). Sulfite can lead to severe hypersensitivity
reactions, asthma being obviously the most frequent
symptom, but also urticarial, angioedema, or other
anaphylactoid symptoms may occur. Furthermore,
allergic leukocytoclastic vasculitis and exacerbation of
an atopic eczema have been observed (Giines, 2014).

Catalases and Glutathione S-transferases are
antioxidant system enzymes. These enzymes are very
important in protecting the organ and body against

toxic agents (Fazio and Warner, 1990).

Catalases (CAT; E.C.1.11.1.6) are protective
enzymes responsible for the degradation of H,O, before
it can damage cellular components. They are present in
all aerobic organisms and many anaerobic organisms.
The catalytic reaction takes place in two steps resulting
in the resting state enzyme, water and oxygen (Przybilla
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and Ring, 1987).
(GSTs; E.C.2.5.1.18.9) are an enzyme group, function

in the detoxification mechanism. All examined living

The glutathione-S-transferases

organisms including plants, animals, and bacteria have
these proteins. Most GST is soluble enzymes, and there
are also verified microsomal GST, and mitochondrial
GST (Eaton and Bammler, 1999). Many different kind
of chemicals and carcinogens are detoxified by GST
(Switala and Loewen, 2002).

In this study, the effects of sodium sulfite on
Catalase and Glutathione-S-transferase  enzyme
activities of Tubifex tubifex (Muller, 1774) (Oligochaeta:
Tubificidae), an important species in aquatic food
chains, were investigated. This experimental animal is
appropriate since it is easy to find, to expose the food
additive and assay the enzyme activity. Tubificid worm,
T. tubifex, Tubifex tubifex is a fresh water form. Itappears
to ocur in marginal habitats, it is not as common as it
is taught, it is generally widespread in colder climates.
It is often found in mixed species environments, but in
the absence of some leeches it reaches high numbers. It
lives in these conditions; temperature 6.8-24.6 ° C, pH
7.24-9.45, salinity %o 0.022-1.949, dissolved oxygen is
2.3-11.9 mg I and alkalinity is 0.0-35.0 meq 1" in mud,
sand, detritus, stone, gravel. It is a cosmopolitan, sexual
breeding species. Tubificid worms are considered as a
sensitive test organism for aquatic and sediment toxicity
tests. It is suggested that tubificid worms are important
members of benthic fauna in the aquatic environment,
and any harmful effects on these organisms are likely to
be reflected in the whole ecosystem; therefore their use
as a bioassay test organism is a logical one (Armstrong,
1997; Eaton and Bammler, 1999).

MATERIAL AND METHODS

Tubifex tubifex were collected from Porsuk River,
Eskisehir. The worms were maintained in an aquarium
with no sediment under spring water. The water was
changed weekly and the worms were fed with tetraMin
flakes (Tetra Werke, Melle, Germany) once a week.
The lighting was 12 h dim light 12 h darkness and the
temperature was 21 + 1 C. The water was continuously
aerated and the worms were cultured for 1 week before
experiments for adaptation laboratory conditions.
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Glutathione-S-transferase (GST) and Catalase
(CAT) Assay

The control groups were not exposed to sodium
sulfite.

The experimental groups, sodium sulfite exposure
groups were put under 2.5mM, 5mM, 10mM

concentrations for 2, 4, 6 hour period.

To evaluate protein and enzyme activity, for all
control and experimental groups, 1 g of aquatic worms
were homogenized in potassium phosphate buffer
(25mM, pH: 7.4), centrifuged (12000g, +4C°, 10
min) and the supernatant was used for Bradford assay,
GST and CAT enzyme assays. Total protein content
of the extract was determined by dye binding method
(Bradford, 1976) using bovine serum albumin as a
standard.

The activity of GST was assayed as the increase
of absorbance at 340 nm due to the conjugation of
glutathione (GSH) to 1-chloro-2.4-dinitrobenzene
(CDNB) according to Regoli et al. (1997). Sigma
Kit was used for the experiments. 96-well microplate
reader system was used to determine the enzyme
activity of Glutathione S-Tranferase. Firstly, 100 mM
CDNB was prepared in 96% of ethanol and it was used
as substrate in the experiment. Potassium phosphate
buffer (1X PBS) (pH 6.5) and 100 mM reduced
glutathione (GSH) were used. Cocktail was prepared in
order to put together with samples in the 96-well plate.
Cocktail was kept in ice, 980 ul PBS, 10 ul CDNB and
10 pul GSH were pipetted into the plate and shaken.
For the detection of enzyme activity, 0.001 mg ml"' of
protein from the sample is required to be put into the
each reaction well. For this purpose, the protein amount
from each sample is calculated according to 0.001 mg
ml"' and the amount of the cocktail, which will need to
include a total of 200 pl mixtures pipetted in the 96-
well plate. After pipetting to the wells, at A, nm, for
30 minutes and with 1 minute intervals, the absorbance
changes were recorded.

CAT activity of protein was determined by the
decrease of absorbance at 240 nm due to H)O, as
described by Claiborne (1985). 0.001 mg ml' amount
of protein was added into quartz cuvette. Appropriate
amounts of buffer and H,O, are added in 1ml of quartz
cuvette and measured at 240 nm wave length for 10
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minutes with 10 second intervals and the absorbance
change in activity is determined. Statistical analysis
was performed using the SPSS statistical program.

GST specific activity;

In all cases, three independent experiments were
conducted According to the linear variations between
the absorbance values, the formulas were calculated;

umol mI min = (AA340) min' x V(ml) x dil

gmM X Venz (Hﬂ)

where;

dil = the dilution factor of the original sample

[ (MM em™ ) = the extinction coefficient for CDNB conjugate at 340 nm.

V = the reaction voliime

V,,,. the volume of the enzyme sample tested

CAT specific activity;

Units ml'' enzyme = (3.45) df
time(0.1)

where;

3.45 = decomposition of 3.45 pmoles of hydrogen peroxide in a 3.0 ml reaction mixture
producing a decrease in the A240 from 0.45 to 0.40

df = dilution factor

time = minutes required for the A240 to decrease from 0.45 to 0.40

0.1 = milliliter of enzyme solution added to the cuvette

RESULTS AND DISCUSSION

In this study, the effects of sodium sulfite
on Catalase and Glutatyon-S-transferase enzyme
activities of a freshwater Tubifex tubifex (Muller,
1774) (Oligochaeta: Tubificidae), an

species in aquatic food chains, were investigated.

important
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This experimental animal is appropriate since it is
easy to find, to expose the food additive and assay
the enzyme activity and also Tubificid worms are
considered as sensitive test organism for aquatic and
sediment toxicity tests (Armstrong, 1997; Eaton and
Bammler, 1999).
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Figurel. Effects of various concentrations of sodium sulfite on catalase (CAT) activity of Tubifex tubifex for 2, 4 and 6 hours exposures.
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Figure2. Effects of various concentrations of sodium sulfite on glutathione-S-tranferase (GST) activity of Tubifex tubifex for 2, 4 and 6 hours

exposures. Control contains no added sodium sulfite

As a result of performing exposure and activity
measurement of catalase (CAT); there was an increase in
enzyme activity in 10mM sodium sulfite concentrations
(Figure 1). The enzyme activity increased with
increasing duration of exposure and concentration.
The enzyme activity decreased in 10mM sodium
sulfite concentration with increasing time period and
concentration, as the result of higher concentration.
Consequently there was H,O, destruction activity loss,
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exceeding decreased in the potential of living of the
organism’s defenses and is considered to be the starting
point to the emergence of chronic damage. These
results showed sodium sulphite concentrations above
10mM may cause damage to Tubifex tubifex, aquatic
organisms.

The highest GST activity was in 4 hour exposure
of 10mM sodium sulfite (Figure 2). The decrease 6
hour exposures can be interpreted as the start to lose the
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activity of the organism depending on the concentration
and exposure time increases.

Kayraldiz and et al. investigated the effect of
sodium sulfite by Ames test. In the presence or absence
of S9 mixture, they found sulfites were not mutagenic
for TA98 and TA100 strains (Kayraldiz, 2006).

CONCLUSION

The usage of food additives should be determined
according to toxicological evaluations, continual
control of all additives in use and re-evaluation of
usage conditions in accordance with new scientific
findings if necessary, restriction of the use of an
additive in the recommendation list or food standards
for certain foods, certain conditions and purposes. It
should be used according to the amount that can be
taken in the day.
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