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The research was conducted in both polluted (with heavy metals zinc and cadmium) and unpolluted
regions. Bulgarian hybrids Albena, U-41, U-70 were used as materials. The aim of the research was to
determine contamination and accumulation of heavy metals zinc and cadmium in sunflower oil. The
researches which were conducted for accumulation of zinc and cadmium in leaf- stem mass show significant
differences from standard hybrid Albena and the last two hybrids in the polluted region. The trend goes on to

the made experiments for accumulation of heavy metals zinc and cadmium in sunflower oil.
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Aycicegi Yaginda Cinko (Zn) ve Kadmiyum (Cd) Birikimi Uzerine Arastirma

Aycigegi yagindaki ¢inko ve kadmiyum igerigi ve birikiminin belirlenmesi amaciyla yapilan arastirmada,
Bulgaristan kokenli hibrit Albena, U-41 ve U-70 aygigegi cesitleri kullanilmigtir. Calisma, agir metallerle
kirlenmis ve kirlenmemis iki farkli bdlgede yapilmistir. Agir metallerle kirlenmis bolgelerde aycicegi
yagindaki kadmiyum birikimi bakimindan 6nemli farkliliklar belirlenmistir.

Anahtar kelimeler: Agir metal, aycicegi, birikim, hibrit, yag

Introduction

Sunflower oil is described with high
nutritive and biological value as well as very
good taste quality. These qualities make the oil
daily and irreplaceable component from the
table of the mankind (Voynar, 1960). Data
show that the consumption of sunflower oil in
the world increases every year (FAO, 2004). At
the same time it is paid great attention to
ecologically clean production of sunflower seed
(Karamian- Teherani et al., 1983; Pacyna, 1987,
Kastori, 1998), oil (Davis et al., 1993; Gorlach
et al., 1992; Korenovska et al., 2000; Reeves,
2001; Khurana et al.,, 2001) and margarine
(Iskander, 1995). As in many countries all over
the world in Bulgaria as well there are
standards for admissible concentration of heavy
metals in vegetable oils and margarine. In view
of this the discussion of the experiments for
accumulation of zinc (Zn) and cadmium (Cd) in
sunflower oil will be made upon LAC (Limited
Admissible Concentrate) — The standards for

admissible concentration of heavy metals,
published in Decree Ne 15 /DV, 18.05.1984,
v.34/.

Some of the researches of sunflower oil
show that there is no accumulation of Cd in the
oil (Cruz.et al., 2001), while the others just the
opposite (Bednarova, 1988).

The aim of the research was to determine
the opportunities for contamination the oil of
two sunflower hybrids with wild American
parents, in comparison with the standard for
Bulgaria Albena hybrid.

Materials and Methods

This research had been conducted for three
years (2001-2003) in two separate regions in a
different distance from the main contaminator -
the Plant for Production of Non Ferrous Metals
— Plovdiv.
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-1 region — close to the Plant for

Production of Non Ferrous Metals — Plovdiv on
the land of Kuklen village in distance 1 km.

-1 region — at the experimental field of
Plant growing Department in Agricultural
University — Plovdiv in a distance 15 km from
the Plant for Production of Non Ferrous Metals
— Plovdiv.

The experiment was established as split
plots of completely randomized blocks with 4
replications and the plot size was 25 m?. Three
different sunflower hybrids, which were used as
materials, selected in Dobroudja Agricultural
Institute (D21)-Gen. Toshevo, Bulgaria.

To determinate the content of Zn and Cd in
sunflower oil was used Cruz.et al. (2001)
method.

For reporting content of Zn and Cd in
sunflower oil is used Varian’s, Atomic -
absorption spectrometer (AAS) — Spectra A 220
as well as AAS- DUR- 7500, Beckman model
and AAC 1100B Perkin- Elmer AS- 90
Controller with wave length for Zn- 213.9 nm
and for Cd- 228.8 nm.

The statistic of experimental data was made
by computer program for dispersion analyses
Biostat version 5.1 (Penchev, 1998).

Results and Discussion

A possibility for accumulation of heavy
metals in seeds and in the oil of sunflower is
problem that stands seriously not only for
Bulgaria but for the world as well. In many
polluted with heavy metals regions in Bulgaria
and in the world sunflower seeds are used for
eating, production of oil, margarine and food
flour.

World researches for content of heavy
metals in the oil are narrow and mainly refer to
some of them lead (Pb) and Cd.

Considering the fact that once the heavy
metals fall in human body do not decompose
but are accumulated and in certain quantities
harm irreparably some organs, that’s why it is
necessary to pay great attention when seeds and

products of grown in polluted regions
sunflower is used for food.
It is proven that the Cd is highly

accumulate in human kidney and liver and
causes leucaemia. Zn harms some physiological
processes  like  breathing and  other.
(Kaloyanova, 1983).
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I. Content of Zn in the sunflower oil

LAC (Limited Admissible Concentration)
of Zn in vegetable oil and margarine in
Bulgaria is 10.0mg/kg. Statistical analysis of
data show different content of Zn in the oil of
investigated hybrids of sunflower (Table 1).

The content of Zn in the oil in both studied
regions is considerably under the LAC norms.
Nevertheless that there is essential difference
between the hybrids according to content of Zn
in the oil, the total quantity of zinc is within the
limits and considerably under the LAC norms
for Bulgaria (10.0mg/kg). The differences
between the contaminated (close to the Plant for
Production of Non Ferrous Metals — Plovdiv)
and the distant (the experimental field of Plant
growing Department in Agricultural University
— Plovdiv) regions are very small. On the
ground of that fact we can advise producers to
grow sunflower in contaminated with Zn region
and soil.

The conclusion based on the results show
that the investigated sunflower hybrids grown
at industrially polluted with Zn regions do not
accumulate Zn in the oil in quantities above the
standardized LAC for the country.

Il. Content of Cd in the sunflower oil

The Cd characterizes with high solubility in
fats and determines great possibility for
accumulation in organized matter and
consequently high toxicity for organisms. It has
high accumulation in kidney and liver by reason
of interaction with cistein in formation of
metalotionein.

According to Voynar (1960) cadmium is
microelement, and its presence in non
biological doses in living organisms bring to
appearance of high toxic effect.

Cadmium intoxication and its accumulation
in the liver and kidney are connected with the

formation of the low-molecular protein
metalotionein that contains cistein  that
combines with Cd. While the time of

accumulation goes on the quantities of metal in
organs also increase. These properties of Cd
make it especially dangerous.

The requirements of BNS (Bulgarian
National Standard) about Cd content in
vegetable oil and margarine are more elevated
from these for lead and copper — 0.05 mg/kg.
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The statistical analysis of data does not
indicate essential difference as regards the
content of Cd in the oil of the studied sunflower
hybrids.

From the results in table 2 it is evident that
the contents of Cd in sunflower oil do not
change extremely according to years and
regions of investigation. In 2001 accumulation
of Cd in oil in both regions of investigation is
under LAC. Much Cd is in the oil of hybrid
Albena and U- 70 — 0.03 mg/kg in the region of
Plant for Production of Non Ferrous Metals —
Plovdiv and in the oil of hybrid U- 70 — 0.03
mg/kg in the region of the Field for education
of Plant growing Department in Agricultural
University — Plovdiv.

The results from waterless 2002 do not
differ quite from those of 2001 and 2003. In
this year of investigation with highest values
are again Albena and U- 70 hybrids — 0.04
mg/kg in the region of Plant for Production of
Non Ferrous Metals — Plovdiv, and U- 41 and
U- 70 hybrids have one and the same values -
0.03mg/kg in the region of the Field for
education of Plant growing Department in
Agricultural University — Plovdiv.

In the unsuitable climatic conditions 2003
the results for the sunflower hybrids that are
investigated are identical with the previous two
years. In 2003 the values vary between 0.02 to
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0.03 mg/kg for the region of Plant for
Production of Non Ferrous Metals — Plovdiv,
and 0.02 mg/kg for the region of the Field for
education of Plant growing Department in
Agricultural University — Plovdiv. These results
do not exceed the admissible LAC.

From the results we can conclude that the
studied sunflower hybrids grown in industrially
polluted regions do not accumulate Cd in
vegetable oil over the regulated LAC for
Bulgaria.

Conclusion

The studied sunflower hybrids grown in
polluted regions with Zn regions do not
accumulate zinc in vegetable oil over the
regulated LAC for Bulgaria. The distinction
between polluted (Plant for Production of Non
Ferrous Metals — Plovdiv) and the distant
(Experimental  field of Plant growing
Department in  Agricultural  University —
Plovdiv) regions is slight. On the grounds of
that | recommend growing sunflower for
vegetable oil and margarine production on soil
and in regions with zinc pollution. All the three
sunflower hybrids grown in industrially
polluted region do not accumulate Cd in oil in
guantities above the standardized LAC for
Bulgaria.
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