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Abstract: In this study, for the purpose of evaluating the radioecological risks in the liberated territory of
Tarter region, radiation background measurements were performed at 22 security points and the average
value typical for the area was determined to be 6-7 uR/hour. Residues of organochlorine pesticides were
investigated in soil from a former plantation area in Tartar District, Azerbaijan. Analysis was carried out
to determine the concentration of 16 pesticides (Alpha BHC, Beta BHC, Gamma BHC, Delta BHC,
Heptachlor, Aldrin, Heptachlor Epoxide Isomer B, Alpha Endosulfan, 4,4° DDE, Dieldrin, Endrin, Beta
Endosulfan, 4,4° DDD, Endrin Aldehyde, Endosulfan Sulfate, 4,4° DDT) by gas chromatography (Varian
CP 3800). It was determined that residues of 4,4 DDT and its metabolites 4,4 DDE and 4,4 DDD
remained on the upper surface of the soil even though the latest possible usage period of pesticides in the
investigated field was more than 29 years ago.
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1. Introduction

Pesticides are a group of chemicals used for the destruction of insects, weeds, fungi,
bacteria, etc. Most the pesticides can destroy a wide variety of pests or weeds, but some are
developed against specific pests or pathogens [1]. There are many different pesticides in use
today with very different modes of action and levels of toxicity [2]. As common persistent
organic pollutants (POPs), organochlorine pesticides (OCPs) have received great attention
worldwide due to their high toxicity, chemical durability, and biological concentration. These
chemicals were once widely used in agricultural production and pest control universally [3] [4].

Although the human health effects after exposure to OCPs are not adequately understood
it has been considered that these contaminants have an endocrine-disrupting activity and that
they have also been implicated in the etiology of various diseases and endocrine-related
disorders, such as pancreatic cancer, breast cancer, non-Hodgkin’s lymphoma, leukemia, uterine
cancer, liver cancer, sexual precocity, cryptorchidism, and low sperm concentration [5] [6]. DDT
has been used extensively worldwide as an insecticide for agriculture. Due to concern about its
toxicity, the use of DDT is banned in most countries. However, in some developing countries,
DDT is still used in quantities ranging from a few to several thousand tons. Due to the ability of
OCPs to accumulate in body tissues, their long half-life of elimination from the body, and
emerging evidence of potential toxicity to human health, many countries throughout the world
went on to ban many of the agents within the OCP family [7].
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The exceptional stability of organochlorine pesticides results in the contamination of the
natural environment for long years, and yet they are still used in certain regions of the world.
There is an apparent need for both monitoring of their residues and the development of methods
for their removal or decomposition [8].

It is known that Radiation can be referred as the energy in motion or energy in the form
of waves or particles. Radiation is present everywhere around us in many forms. The overall
radiation from various sources on a specific location on earth's surface refers to the background
radiation level of that zone. Exposure to background radiation is an inescapable feature of the
environment. Large doses of ionizing radiations, very much larger than background level, can
cause a measurable increase in cancers and leukemia (blood cancer) after some years of delay.
At very high levels, radiation can cause sickness and death within weeks of exposure [9].

This study aimed to investigate possible residues and degradation products of OCPs in
the former crop field and to evaluate possible health risks due to reusing that area for plantation.

2. Materials and Methods

A portable dosimeter — identifinder was used to quantify the total radiation level at
different places of investigation area. For the purpose of evaluating the radioecological risks in
the liberated territory of Tarter region, radiation background measurements were performed at 22
security points and the average value typical for the area was determined to be 6-7 uR/hour

Sample collected from the surface (0-10 cm) layer of the former crop field soil located in
Chayli village of Tartar District, Azerbaijan, and brought to the laboratory. The mentioned area
wasn't used for plantation purposes due to this territory was under the occupation of the
Armenian army, meaning the possible usage period of OCPs in that area was more than 29 years
ago.

The concentration of 16 OCPs was determined in this study: a-, B-, y- and - (HCH), p,p'-
DDE, p,p'-DDD, p,p'-DDT, aldrin, dieldrin, endrin, a-, - endosulfan, endosulfan sulfate, endrin
aldehyde, heptachlor, and heptachlor epoxide-B. Pesticide standards (including 2,4,5,6-
Tetrachlor-M-Xylene and decachlorobiphenyl) (purity > 97.0%) and other reagents, were
purchased from LGC and Sigma-Aldrich. The mixed stock solution for calibration of the
GC/ECD, containing all OCPs, was prepared in n-hexane.

Solvents used in the extraction and cleanup procedures including methylene chloride and
acetone exchanged for n-hexane before analysis. All solvents were in chromatographic quality
grade and each solvent was free of phthalates. EPA Method 8081B [10] was used as the base
method for the determinations of OCPs. For extraction process EPA Method 3550C [11]
(ultrasonic extraction), for clean-up EPA Methods: 3660 (sulfur cleanup) [12] and 3630
(Silicagel cleanup) [13] was used for preparation of samples.

OCP concentrations in soil samples were determined using GC/ECD system. The
measurement procedure was carried out under the following conditions:

Gas chromatograph (GC) Varian 3800 (Varian, Inc. (USA)), detector - ECD (63Ni), on a
column 30 m x 0.250 mm x 0.25 um, phase DB-5MS, temperature programming was used. The
oven temperature was programmed starting at 80°C staying steady for 0.5 min, followed by
increases of 26°C/min to 175°C, then 6.5°C/min to 235°C, and then 15°C/min to 300°C and held
6 min. The injection port was at 250°C splitless mode, and the detection operated at 340°C.
Nitrogen (purity > 99.999%) was used as carrier gas at a constant flow rate of 3.0 mL/min,
whereas nitrogen (purity > 99.999%) was employed as makeup gas at a flow of 27 mL/min. The
system was operated by GC Solution Star Workstation software [5][14][15].
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3. Results and Discussion

Radiation background measurements carried out in liberated area of Tartar district
showed that the exposure dose rate of radiation varies in the range of 3.2 - 12.7 uR/h. The
observed values are lower than the average radiation background value for Azerbaijan (14 uR/h)
and do not pose a radiation risk for the population.

The concentrations of OCPs in soil sample (C) were calculated using chromatogram via
the following equation:

Cn — AnXVextrxD (1)

CFXMsamp

Where: Cy, - concentration of the compound of interest in a solid sample, pug/kg; An - peak area of
the compound of interest; Vex - the volume of extract, ml; D - dilution factor; CF - calibration
factor of analyte; Msamp - dry mass of sample taken for extraction, g.

Calculated concentrations of investigated OCPs are given in Table 1.

Table 1
The concentration of OCPs in soil from former crop field
Compound CAS-number | Concentration
(ng/kg)
Alpha-BHC 319-84-6 -
Beta-BHC 319-85-7 -
Gamma-BHC 58-89-9 2.17
Delta-BHC 319-86-8 -
4,4'-DDT 50-29-3 4.48
4,4"'-DDE 72-55-9 67.70
4,4'-DDD 72-54-8 3.17
Aldrin 309-00-2 -
Dieldrin 60-57-1 -
Heptachlor 76-44-8 6.38
Heptachlor 1024-57-3 -
Epoxide Isomer B
Endosulfan | 959-98-8 -
(Alpha)
Endosulfan 11 33213-65-9 -
(Beta)
Endosulfan 1031-07-8 -
Sulfate
Endrin Aldehyde 7421-93-4 -
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As can be seen from Table 1, Alpha BHC, Beta BHC, Delta BHC, Aldrin, Heptachlor
Epoxide Isomer B, Alpha Endosulfan, Dieldrin, Endrin, Beta Endosulfan, Endrin Aldehyde,
Endosulfan Sulfate were not detected in the analyzed sample. Residues of the widely used
carcinogenic compound - 4,4 ' - DDT and its metabolites (4, 4 '— DDE and 4, 4 ' — DDD) remain
in the soil of the former crop field. The half-life of DDT in the soil can vary between 2 and 15
years, depending on the soil acidity and temperature [16]. Considering the last usage period of
this compound was more than 29 years of age, it can be said that it mostly degraded to its
metabolites and that is the reason why the low content of DDT remains in the investigated
sample. The concentration of 4, 4 ' - DDE was determined to be more than 15 times higher than
4, 4"'— DDD’s concentration, indicating degradation of 4,4 ' - DDT mainly results in forming of
4,4 ' — DDE. In our previous research, residues of OCPs in former pesticide storage located in
Salyan, Azerbaijan were investigated (Table 2). The concentration of 4, 4 -DDD in the soil of
former pesticide storage was more than 2 times higher than 4, 4 -DDE's concentration, contrary
to the result of the present research. There are multiple pathways in the literature for the
transformation of DDT to its metabolites, and metabolites to each other via bacteria and fungis
that live in different conditions [17]. The difference between the results of mentioned research
can be explained as differences between properties of investigated soils and conditions for living
organisms that degrade 4, 4'— DDT, 4,4"'— DDE, and 4, 4'— DDD.

Table 2
Results from previous research (soil from Dayikand, Salyan, Azerbaijan)
Compound Concentration
(ng/kg)
Alpha-BHC 1.83
Beta-BHC 12.9
Gamma-BHC 3.66
Delta-BHC 2.13
4,4'-DDT 104
4,4"'- DDE 70.2
4,4'-DDD 191
Aldrin 0.84
Dieldrin 8.99
Heptachlor 26.1
Heptachlor 2.84
Epoxide Isomer B
Endosulfan | 4.73
(Alpha)
Endosulfan |1 7.53
(Beta)
Endosulfan Sulfate 10.1
Endrin Aldehyde 1.66

4. Conclusion

The finding of this shows a variation of radiation level. Comparatively large values of
radiation counts at high altitude and low values at river side. There is no any abnormal value of
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radiation counts for all sample places. So, there is, generally, no significant risk of public
exposure to the background radiation for sample places.

Samples collected from the surface layer of the former plantation soil located in Chayli
village of Tartar District, Azerbaijan were analyzed for 16 OCPs via gas chromatography. The
result of the analysis showed that residues of some of the investigated organochlorine pesticides
(Gamma-BHC, Heptachlor, 4, 4 '-DDT, 4, 4 ' — DDE, and 4, 4 ' — DDD) remain in the soil from
Chayli village. This indicates that reusing that area for plantation purposes may cause health
problems due to the transfer of residues of OCPs to plants, and then to the human body. Also, for
overall evaluation of soils that can be used as plantation areas after the de-occupation of
Azerbaijan territories (in Karabakh and surrounding regions) are very important estimation
pollution. Monitoring and scientific research works are of particular importance to measuring
OCP (and any other pollutants) contents of soils. The using pesticides was not controlled for 30
years in that area. Measuring their content in soils would also allow investigating the degradation
processes of OCPs.
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OHEHKA PATMALIMOHHOT'O ®OHA U AHAJIA3 OCTATKOB
XJIOPOPTAHUYECKHUX HECTHLHHU /OB B IIOYBE U3 TAPTAP, ABEPBANUKAH,
METOAOM I'X

®@.10. I'ymb6aTos, C.L. Mamenzane, U.T. Kepumoéeiian, H. 11I. Kapumosa,
I'.. Uoparumos, I'.®D. AcaanoBa, B.C. banaen

Pestome: B 1aHHOM HCCIIEIOBAaHUU C LENBIO OIEHKH PaHO3KOIOTHYECKOr0 pUCKa Ha OCBOOOXKICHHOM
TeppuTopun TapTepckoro paifoHa OBUTH TPOBENECHBI H3MEPEHUS PaIuaiioHHOTo (oHa B 22 GE30MMacHBIX
MYHKTaX W OMpEJeNICHO cpellHee 3HAa4YCHUE, XapakTepHoe I paiioHa, paBHoe 6-7 MkP/gac. OctaTku
XJIOPOPTAaHMYECKUX TIECTUIIUAOB OBUIM HCCICIOBAHbI B MPOOE MOYBKI, B3SITOH C OBIBIICH IUIAaHTAUN B
Teprepckom paitone A3sepOaiimxaHa. beur mpoBeneH aHanmu3 i OmNpeAeNieHHs] KOHIEHTpauuu 16
nectunuaoB (anbda-bI'X, Oera-bI'X, ramma-bI'X, nempra-BI'X, remraxiop, aibApWH, SMOKCHIHBINA
uzomep b renraxnopa, anbda-sHnocyibdan, 4,4'-J13, nunsapun, sHAPUH, OeTa-sHAOCYIbGAH, 4, 4'-
O, ampperun sHapuHa, cynbdar samocynbdana, 4,4'-J1JIT) ¢ momompio ra3oBoro xpomarorpada
(Varian CP 3800). Ycranosaeno, uto 4,4’-JIAT u ero merabonutsl 4,4’-JJJE u 4,4’-JIJ1/1, ocTaauch B
BEPXHEM CJIOC IIOYBLI, HECCMOTPA Ha TO, UTO HOCHC[IHI/Iﬁ BO3MO>KHBIM nepnoa NpuMCHCHHNA ICCTULIU/I0B Ha
ucclieyeMoM moJjie Obut 6onee 29 et Haza.

Knrwouesnie cnosa: pagyaumoHHbiil GpoH, IecTUIHIBL, T0YBA, 3arps3HeHne, A3epoOaiimkan, Kapabax.

AZORBAYCANIN TORTOR ORAZISINDO RADIASIYA FONUNUN
QIYMOTLONMOSI VO QX VASITOSILO GOTURULON TORPAQ NUMUNOSINDO
XLORUZVIi PESTISIDLORIN QALIQLARININ ANALIZIi

F.Y. Hiimbatov, S.S. Mammadzada, I.T. Karimbayli, N.S. Karimova,
Q.I. ibrahimov, G.F. Aslanova, V.S. Balayev

Xiilasa: Bu todgigatda Tortor rayonunun isgaldan azad edilmis orazisinds radioekoloji risklarin
giymetlondirilmasi magsadila 22 tohliikasiz mentagads radiasiya fonunun 6lgiilmasi aparilib va arazi tigiin
xarakterik olan orta giymat 6-7 uR/saat miioyyoan edilib.Azarbaycanin Tartor rayonu oarazinds yerloson
kegmis okin sahasindon gotiiriilon torpaq niimunasinds xloriizvi pestisidlorin qaliglari tadqiq olunmusdur.
16 pestisidin (Alpha BHC, Beta BHC, Gamma BHC, Delta BHC, Heptaxlor, Aldrin, Heptaxlor Epoxide
Isomer B, Alpha Endosulfan, 4,4 DDE, Dieldrin, Endrin, Beta Endosulfan, 4,4’ DDD, Endrin Aldehid,
Endosulfan Sulfat, 4,4’ DDT) konsentrasiyalarint miioyyanlogdirmok magsadilo qaz xromatoqrafi (Varian
CP 3800) vasitasilo analiz hayata kegirilmisdir. Orazido miimkiin olan son istifade zamaninin 29 ildon gox
olmasina baxmayaraq torpagin iist sathinds 4,4> DDT vo onun pargalanma mohsullari olan 4,4 DDE va
4,4’ DDD-nin galiglarinin mdvcud oldugu miisyyan edilmisdir.

Acgar sézlar: radiasiya fonu, pestisidlor, torpaq, ¢irklonmo, Azarbaycan, Qarabag
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