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In this study, the concentrations of Se were determined in muscle and liver of chickens, white part of eggs,
and yellow part of eggs by using Microwave digestion and Hydride Generation Atomic Absorption Spectroscopy
(HG-AAS). The samples of farm chickens, village grouse chickens, and eggs of them were collected from the Mugla
region of Turkey. To confirm the accuracy of this method, DOLT 5 Dogfish Liver was used as standard reference
material. The concentrations of Se in muscle and liver from samples of chicken and village grouse chicken were
found as the lowest not determined and the highest 1.88 mg/kg. The average concentrations of Se in the samples
of the yellow part of the farm chicken eggs and the village grouse chicken eggs were determined as 0.44 and
0.88 mg/kg, respectively.

B sTOM HnccrenoBaHuM ¢ UCIIONB30BaHHEM MHKPOBOJIHOBOW 00paOOTKM M aTOMHO-a0COPOLIMOHHOM CIIEKTPO-
METpHH C reHepauuell THAPHUIOB OblIa OIpe/ielieHa KOHLIEHTPAIHs CeJieHa B KYPUHOM NEYeHU M MBIIILAX, Sud-
HOM OeJike U xentke. B npoBuHumy Mymia (Typuust) Obuti coOpanbl 00pasiibpl KypUHOTO Msica, ULl NTHLIE)aOpuK
U (epMepCKUX XO3UCTB. J{isl MOATBEPIKACHHST TOYUHOCTH JJAHHOTO METO/a, B Ka4eCTBE CTAHAAPTHOTO ATAJIOHHOTO
Mmarepuana 0bu1 ucnoib3oBad DOLT 5 Dogfish Liver. Camast Hu3Kasi KOHIICHTpAIHsI CEJICHA B MBIIIIAX U CYCHU
B3STBIX 00pa3lIoB HE Olpe/esieHa, a camast Beicokasi 1.88 mr/kr. CpeHuil mokasaTesb KOHIEHTPAIMK CeJieHa B 00-
pasiiax KeiaTKa KypHHBIX siuil nTuieadpuk u Gepmepckux xo3stiictB coctaBui 0.44 u 0.88 MI/Kr COOTBETCTBEHHO.
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Introduction. Determination of essential and toxic metalloids such as Se, which is only found in ng /g levels in
foods, is important for human health and the environment. Se is known to be an essential element in biological systems,
but the high concentrations of Se are toxic [1]. These two roles of Se in biological systems have interested the attention
of researchers. Se has important roles for the human body such as increasing immunity, preventing free radical damage,
participating in antioxidant activity that defends against inflammation, and enhancing the quality of blood flow [2]. While
Se intake per day (120-134 pg /L) is considered sufficient in normal nutrition, 200 pg selenium supplements have a very
immuno-enhancing effect. The upper limit for safe intake by adults is set at 400 pg per day. Se does not contain high
concentrations in food [1]. Therefore, it is important to be able to analyze Se.

There are many spectroscopic methods used to determine selenium in foods. In the last decade, significant
instrumental and methodological advances have led to the widespread application of HG-AAS to a wide variety of metal
sample types such as As, Sb, and Se that are evaporated into volatile hydrides [3—4]. This analysis method is one of the
most preferred methods due to its simplicity, sensitivity, and speed [5]. The use of a closed microwave digestion system
has been developed as a rapid procedure with the advantage of minimizing the potential loss of analyte due to open system
mineralization [4].

The purpose of this study is the determination of Se in muscle and liver of village grouse chickens (VGCs) and farm
chickens (FCs) in Mugla (Turkey). Also, it is determined of Se in eggs of VGCs and FCs in there. The results of Se are
compared.

Materials and methods

The samples collection and preparation of analysis. 15 FCs, 15 VGCs, 15 eggs of FC, and 15 eggs of VGC were
collected in the Mugla region. Muscle and liver tissues were taken from chicken samples. In chicken egg samples, the
yellow and white parts of the egg were separated. Muscle and liver of chicken samples, white and yellow parts of egg
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samples were homogenized. 0.5 g of each yellow part of egg samples and 1.0 g of each muscle and liver of chicken samples
were weighed. 10 mL of concentrated HNO3 was added to each sample. All samples were digested using a microwave
digestion unit (CEM, Mars 6 Microwave Digestion System). “Food Program” was used for egg samples and “Animal
Tissue Program” was used for muscle and liver samples. All dissolved samples were filtered on filter paper (Sartorius-
Stedim, particle size = 2—3 um). The total volume of each filtered sample was completed to 50.0 mL with ultrapure water
(Milli-Q Millipore 18.2 MQ/cm resistivity).

Analysis in HG-AAS. Se standard solutions and samples were sent from a tubing to the system, as well as 10 mol / L
HCI was sent to the system from a different tubing. In the HG-AAS technique, NaBH4 was used as the hydride source.
Also, NaBH4 acted as a reducing agent. NaBH4 reacts with sample solutions to form volatile species of Se. The reaction
of the volatile Se hydride formed is as follows (Eq. 1).

3H* + 3BH, +4H,SeO, =—= 4H,Se (g) + 3H,BO; + 3H,0. @)

NaOH was added to the NaBH, solutions as a protective. Argon gas (99.9999%), which does not react, is generally
used as a carrier in HG-AAS. Argon gas drags the Se hydride formed in the hydride system into the quartz T tube. The
remaining liquid part is removed from the system as waste thanks to the gas-liquid separator. The gas-liquid separator is
one of the most important parts of the hydride system. Thanks to this separator, only elements that can form hydride such
as selenium hydride are carried to the quartz T tube.

Standard solutions of Se ranging from 4.0 pg / L to 70.0 pg / L were prepared. In the created calibration graph,
the first value and the last two values were removed from the calibration graph because they deviated from the linearity
range. The linearity range for Se analysis with the HG-AAS method was determined as 5.0-50.0 pg / L. Limit of detection
(LOD) and limit of quantification (LOQ) values were calculated as 1.32 and 4.39 ug/L, respectively. To determine the
accuracy of the HG-AAS method developed for Se determination in chicken egg and chicken samples, DOLT 5 Dogfish
Liver certified reference material (CRM) was used. The comparison of the analysis results of the obtained values in the
HG-AAS method and the values of certified reference materials is given in Table 1.

Table 1 — Quality control of Se analysis in HG-AAS (mg/kg)
CRM Certified values Obtained values Accuracy (%)

DOLT 5 830+1.8 827+1.2 99.6

Results. The values obtained in the study are summarized in Table 2.

Table 2 — The concentrations of Se in the samples (mg/kg) (n=15)

Samples Maximum Minimum Average SD!
The muscle of FCs 1.88 0.02 0.63 0.75
The muscle of VGCs 0.43 nd 0.30 0.08
The liver of FCs 0.24 nd 0.08 0.10
The liver of VGCs 0.40 nd 0.08 0.12
The yellow part of egg in FC 2.78 nd 0.44 0.88
The yellow part of egg in VGC 2.92 nd 0.88 1.30
The white part of egg in FC nd! nd nd nd
The white part of egg in VGC nd nd nd nd

ISD: Standart deviation
2nd: not determined

Discussion and conclusion. The muscle and liver of FC samples was determined to be quite rich in Se. In this case, it
was thought that chickens might have been fed with Se diet feed in some farms. When the concentrations of Se in muscle
and liver of the FC samples were evaluated within themselves, it was seen that there were found differences between the
maximum and minimum in Se concentrations. This suggests that some chicken farms may apply the Se diet too much and
Se diet is insufficient in some chicken farms.

When the concentrations of Se in muscle and liver of VGC samples were evaluated, there were found no major
differences as in farm chicken muscle samples. The concentrations in muscle and liver of VGC were determined to be
close to each other. It is considered to be an expected result that these concentrations are close to each other since the
feeding areas of the chickens were the same in the VGCs.

The concentrations of Se in the white part of eggs in FC samples and VGC samples were found below the analysis
limit. The concentrations of Se in yellow part of eggs in VGC samples were found higher than the concentrations of Se in
than the yellow part of eggs in FC samples. Se content is found in very low concentrations (ppb - pg/ L) in food samples
such as chicken and eggs. Therefore, spectroscopic methods (ICP-MS, ICP-OES, GC-MS) with higher sensitivity are
used or enrichment methods are used for analysis in AAS. In this study, it was determined that Se concentrations in
chicken samples and chicken egg samples could be determined by the HG-AAS technique.
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MOHHUTOPHHT TeIbMUHTO(AYHBI MEIKUX TPBI3YHOB, HACEISIONIMX Oepera METHOPATHBHBIX KAHATIOB HA MAaXO0T-
HBIX 3eMyisx, mpoBomwics B 2017 . B bpecrckom [loneche (3anmamHast yacts benopycckoro [onecks). Bruto ot-
padorano 1000 moBymiKo-cyToK U moiiMano 190 3BepbkoB 6-TH BHIOB. JJoMUHHpOBaa OOBIKHOBCHHAS MOJICBKA,
CYOJIOMHHAHT — T0JIeBasi MbIib. O0IIas 3apa)KEHHOCTh TPHI3YHOB TeJIbMUHTAMK cocTaBmia 76,8 %. OOHapykeHO
24 Buna rensmuHTOB. Hemarona Syphacia nigeriana Baylis, 1928 vamie nHBa3upoBajia 00OBIKHOBEHHBIX TOJIEBOK
U MOJICBOK-3KOHOMOK, Hematona Heligmosomoides polygyrus (Dujardin, 1845) — moneBbIX U )KEITOTOPIBIX MBIIIICH,
Hemaroza Heligmosomum mixtum Schulz, 1954 — peixux noneBok. Tpemarona Psilotrema spiculigerum (Miihling,
1898) (x03siuH: 0OBIKHOBEHHAsI MOJIeBKa) U akaHtouedan Moniliformis moniliformis (Bremser, 1811) (xo3suH: mo-
JIeBast MBIIIIb) Y TPHI3YHOB Ha Oeperax KaHaloB paHbIe HE OTMEYATHCh. UeThIpe BHa reIbMUHTOB HMEIOT METHKO-
BETEPHHAPHOE 3HAYCHHUE.

Monitoring of the helminth fauna of small rodents living on drainage channel banks on arable lands was carried
out in 2017 in Brest Polesie (western part of Belarusian Polesie). 1,000 trap-days were worked out and 190 animals
of 6 species were caught. The common vole was dominant, the striped field mouse was the subdominant. The
total infection of rodents with helminths was 76.8%. 24 species of helminths were found. The nematode Syphacia
nigeriana Baylis, 1928 more often invaded common and root voles, the nematode Heligmosomoides polygyrus
(Dujardin, 1845) — stripped field and yellow-necked mice, the nematode Heligmosomum mixtum Schulz, 1954 — red-
backed voles. The trematode Psilotrema spiculigerum (Miihling, 1898) (host: common vole) and the acanthocephalan
Moniliformis moniliformis (Bremser, 1811) (host: striped field mouse) were not previously recorded in small rodents
on channel banks. Four species of helminths have medical and veterinary significance.
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Haunnas ¢ 1996 rona, Hamu B toro-3anaanoit yactu benapycu Ha tepputopun benopycckoro [Tonecss mepuosmue-
CKHU TIPOBOJISATCS HCCIICIOBAHUS 3apaKEHHOCTH TeIIbMUHTAMU MEJIKUX TPBI3YHOB, HACEIAIOMNX Oepera MeTHOPaTHBHBIX
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