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OnumraHy ce METOAH 3a ONpefeNyBame Cce-
neH(IV) xkako Se-DAB kKoMmIuleKC BO BeTepUHApHUTE
IpenapaTy €BUTAceJIEH U MPOMTCEJIEH CO MOMOII Ha
UV-VIS cnekTpocdoToMeTpuja U AepUBaTUBHA CIEK-
TPOCKOIUja IIPEKY Mepermhe Ha aMIIUTyJaTa Ha He-
FaTMBHUOT MUK 'Dig BO BOJEHA CPEJUHA H TOIyeH
(eBUTACeICH) M aMIUTUTyJjaTa Ha HETAaTUBHUOT ITHK
'Dyss Bo Tonyen (mpomrcernen). BamupaocTa Ha Me-
TopguTe e nposepeHa co HG-AAS (Hydride Generation
Atomic Absorption Spectrophotometry).

Kny4nn 360poBm: celeH, BeTepHHapHHU NpenapaTy,
nepusBatuBHa UV-cniekTpodoTomeTpuja

BOBE[]

BazkHaTa yiora ITo ja MMa CeJICHOT BO JKUBHUTE
CHCTEMH CTaHa IIMPOKO IpH3HaTa BO mociepuure 30
ron.(1-7). JokaxaHo e fieka e eceHIujajieH MUKDPO-
eJIeMeHT NoTpeOeH BO MCXpaHaTa BO KOJIMYECTBA 10~
Majad o 1 ppm U e NOTeHIUjallHa 3alITUTa IPOTHUB
HEKOJIKYy JereHepaTuBHM Oosiectu. Bo Tue cmaraat
HEKPO3WTE€ Ha LPHUOT npob (Kaj CBHUIBUTE),
JIereHePali Ha IaHKpeacoT (Kaj KOKOIIKY ¥ MUCHP-
KHI), PENpONYKTUBHU HEJOCTATONHU (eMOPUOHCKA Je-
resepalnuja Kaj OBIUTE U JeTeHepalja Ha crepMara
Kaj OBHHTE), MYCKYyJHa RUcTpoduja Kaj rosefara,
KO3UTE, CBUIBNTE, XKUBUHATA(S).

CupomairsaTta cogp:KuHa Ha ceJieH BO [oYBaTa
BOIM KOH Toa [OOUTOYHATa XpaHa [a COMpPKHA
nomanky on 0.1 ppm cenen. Metonure 3a 6op6a co

Methods for determination of selenium (IV) in a
form of Se-DAB complex in the veterinarian drugs
evitaselen and promtselen with UV-VIS spectrophoto-
metrics and derivative spectroscopy by measurement of
the amplitude of the negative peak 'Dss in water
solution and in toluen (evitaselen) and the amplitude of
the negative peak 'D,s; in toluen (promtselen) are
described. The validity of the methods was established
using HG-AAS (Hydride Generation Atomic Absorption
Spectrophotometry).

Key words: selenium, veterinarian drugs, derivative UV-
spectroscopy

INTRODUCTION

The important role of selenium for human and
animal health has been widely recognized in the last 30
years(1-7). It has been proved that it is an essential
microelement in nutrition in quantities smaller than 1
ppm and a potential protection against several
degenerative diseases.

For example: necrosis of the liver (in pigs);
degeneration of the pancreas (in chicken and turkeys);
reproductive shortages (embryo degeneration in sheep
and degeneration of the sperm in rams); nutritive muscle
distrophy in cattle, dears, pigs and poultry (8).

The shortage of selenium in the soil leads to poor
nutrition of the cattle when the food contains less than
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HEIOCTHTOT Ha CEJIeH ce BOCTAHOBEHM KakKo IIpHU-
MeHa Ha HaTPUYMCEJICHUT WX HaTpPHyMCEJNEHAT BO
moyBaTa 3aegHO CcO cymepdocdaTHUTe [yOpUmba
(®uncka 1 HoB 3emaHy) wWim [UPEeKTHAa IpUMEHa
Kaj JKUBOTHHUTE.

[upekTHaTa [ueTalHa IPIMEHA ce U3BeyBa Ha
elleH OJl CJICTHUBE TPH HAUUHH :

(i) HaTpUYM CEJIEHUT WM HAaTPHUYM ceJIeHaT ce
JI0flaBa Ha BOjaTa 32 MHEHE.

(ii) Tewkw meneTu (amyWeba) KOM COApPXKAT
36ueHa cMmeca OJf eJeMeHTapeH ceileH (3 g) #
HOJHATET Off XkKeye30 (27 g), ¥ KOU ce jaBaaT OpajHO
Ha npexuBapu. VIMeHO, HeneTuTe, OTKPUEHH BO
ABcrpanuja, 0cI000yBaaT CeleH BO TeKOT Ha 3
TOIVHIL.

(iii) PacTBOpnUBHU CTakJIeHHW Nepid (OTKPUEHH
Bo Amrimja) wnun ocmorcku nymnu (Bo CAJl) kom
MOXKEe Jla Cce CMecTaT BO >KEIyNHHKOT, U JABaTa
cucteMa o00e30emyBaaT afeKBaTHO CHAOlyBame CO
ceJIeH 3a OKOJY 5 MeceIy.

Kako mpeBeHIMja W Tepammja BO CIydaj Ha
3a00/yBaka Ce KOPHUCTAaT BHUTAMHHCKO-MUHEPAJIHH
OopenapaTtd IITO COApXKAaT celleH BO OONMK Ha
CEJIEHUTH WM CEeJIeHATH.

HaueHo, M3BOpHUTE Ha CeJieH KOU Ceé KOPHUCTaT
ce 06OMyHO BomaTa (IJTaBHO KaKO CEJEHUTH WU
ceJleHaTH), >KMUBOTHHCKUTE (CEJICHOLUCTCHH) u
pactuTeTHUTE (CeJIeHOMETHOHUH) CeJIEHOIPOTEHHA.

CeneH e OTKpUEH BO JBa BaXKHH €H3UMHU (Kaj
[MI[AYUTe) KOX KaKO aKTUBEH AN COAPXKAT OCTAaTOK
Ha CEJNICHOUUCTEWH Bp3aH 3a  IONUIENTHIHH
BEPHTH :

(i) Tnyratuon nepokcupasa (Se-GPx) koja ro
KaTaJu3upa paslioxKyBameTo Ha MEPOKCUNUTE U

(ii) jomormponmmaejopunaza (I-D) Kkoj ro
co3faBa TUPOUTHUOT XOPMOH 3,5,3"-TpUjogOTUPOHUH
(T3), OCHOBEH 3a peryinpame Ha MeTabOoIU3MOT.

[IpucycTBOTO Ha CEJICHOT BO OBHUE EH3UMHU
MOXKe J1a 06jacCHA MHOTY OHMOJIOIIKY (DYHKIUH Ha Se.

MeTaGoin3MOT Ha CEJIEHOT ce IPEeTIOCTaByBa
JleKa TO Ced IMaToT Ha MeTaboJau3MoT Ha cyidy-
por. [IpernocraBkaTa € IOTBP/IEHA CO IEMOHCTPAIHU-
jaTa jeKka pacreHujaTa ¥ OaKTepUUTE IO MeTabonu-
paaT HEOPraHCKWOT CEJIeH BO CEeJIeHOAMHHOKHUCEIIH-
HU KaKO IITO € CeJICHOMeTHOHMH (JKMBOTHHTE ce He-
CMOCOOHU la CHHTETU3UpPAaaT CEJICHOMETHOHMH [H-
PEKTHO OJf HEOPraHCKHMOT CelieH), 3a KOj € IIPOHaj-
ICHO JleKa € CYICTpaT 3a €H3WMHUTEe KOHM KOPHUCTaT
METHOHHUH. YIITe NoBeke, SeAM (celeHaMHHOMETH-
Jasa) e nogobap METHJI TOHOP OTKONKY SAM (cyin-
(pypamMmHOMETHIIa3a) K] ITUIAUUTE.
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0.1 ppm selenium. The shortage of selenium is
compensated for by the use of sodium selenite, or even
better, with sodium selenate  together  with
superphosphate fertilizers (in Finland and New Zealand)
or with direct feeding of the animals.

The direct feeding may be applied in three ways:
i) Sodium selenite or sodium selenate is added to
the drinking water;

ii) With heavy pellets (tablets) containing an
amalgam of pure selenium (3 g) and iron (27 g) which
are given orally to ruminants. The pellets, invented in
Australia, release the selenium for 3 years;

iii) With dissoluble glass pearls (invented in
England) or osmotic pumps (invented in USA) which
can be put in the stomach. Both methods insure
adequate input of selenium in a period of approximately
5 months.

Preventive therapy in the case of some of the
diseases mentioned consists of application of vitamin-
mineral drugs which have selenium in the form of
selenites or selenates.

Basically, the usual selenium sources are water
(with selenites and selenates), and animal (selenocistein)
and herbal (selenomethyonin) selenoproteins.

Selenium is found in two important mammal
enzymes which have an active part that consists of
selenocistein connected to the polypeptide chains:

i) Glutathione peroxidase (Se-GPx), which catalyses
the dissolution of peroxides and

ii) iodothyronine-deiodinase (I-D), which creates the
thyroid hormone, 3, 5, 3 - triiodothyronine (T3), essential
for the regulation of the metabolism.

The presence of selenium in these enzymes
explains its various biological functions.

The metabolism of selenium is hypothetically the
same as the metabolism of sulfur. This is proved with
the observation that plants and bacterium metabolate the
anorganic selenium in selenoaminoacids like seleno-
methyonin, which animals are incapable of synthesizing.
Also, the selenaminomethylase SeAM is a better methyl
donor than sulphuraminomethylase SAM in mammals.
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Jlo3BoseHUTE KOMUYECTBA CeJIeH BO KOMILIET-
HaTa MCXpaHa ce pas3iMKyBaaT off 3eMja 1o 3emja : 0.1
ppm Bo Kanana , 0.3 ppm Bo CAJl , 0.5 ppm Bo Benu-
ka bpuranyja.

Ilopapmu moTpebuTe Ha CelieH KaKo eCeHIHjaIeH
MHKPOEJIEMEHT, KaKO M IOpajd HeroBaTa HUCKa
TOKCHYHA 1033 Kaj MOMAIIHUTE >XUBOTHH O 3 ppm
(8), KOHTpOJIaTa Ha KBAaJIUTETOT Ha BeTECpHHAPHUTE
nperapaTd IMITO COApPXKAT CeJIeH NpeTcTaByBa IIPB
YeKOp BO HMBHATA IIPUMEHA.

Onuimasy ce NOBeKe MHCTPYMEHTAHU METOAH
3a ompefeyBame CelIeH: CIeKTPOGOTOMETPUCKU CO
3.3-muamunoben3uauH (9,10), dIyopuMeTpucKu co
2,3-muamuroHadTaneH (11), cnekTpooTOMEeTPUCKH
co 4-uutpo-1,2-nuamunoGeszen (12), KaTamuTHUKa
MeToJia co MeTHIIeHCKO cuHo (13).

MATEPMUJAJIIM 1 METOIU

Wcnuranu ce npenapaTuTe:

EBUTACEIIEH on lNanenuka, benrpag-3emyH

1 ml pactBop conp:xu 20 mg TokoeponaaneTat
(But. E) 1 0,5 mg HaTpUyM ceJieHUT

ITIPOMTCEJIEH op Betepunapcku
“Cyboruna”, Cyboruna

coctaB: 1 ml pactBop compxu 50000 LE.
petuHon (BUT. A), 25000 LE. xonekaniudepos (BUT.
D3), 20 mg Toxkodepon (Bur. E) u 0,5 mg cenen Bo
OOJINK Ha HAaTPUYM CEJICHUT

AITAPATYPA

3aBOJ

Atomic Perkin
Elmer 1100 B

Mercury Hydride System MHS 10

Hewlett Packard Model 8452A Diode Array UV-
visible Spectrophotometer

ceJleHOBa KaTofHa J1amba

KBapIlHa KuBeTa of 1 cm

3a o6paboTka wu pepuBamuja Ha UV-VIS
CIEKTpH € KOopucTeH nporpamoT Grams 386 Version
2.02 , Galactic Industries Corporation

3a oOpaboTka Ha  eKCIEepUMEHTAJHUTE
HOAATONIM € KOPUCTEeH KOMIjyTepcKu nporpam Excel
Version 7.0 , Microsoft Corporation

Absorption  Spectrophotometer

PEATEHCH

3.3’-nuamuro6en3unus (DAB), 0,5 % pactBop
80 0,1 moldm™ HCI

MpaBja KucenmHa, 2,5 moldm™

AMOHHIYM XUJIPOKCH],

The permitted quantities of selenium in the diet
differ from country to country: 0.1 ppm in Canada, 0.3
ppm in USA and 0.5 ppm in Great Britain.

Because of the essential role of selenium as a
microelement and because its level of toxicity is 3 ppm
(8), control of the quality of the veterinarian drugs
containing selenium is necessary before they are used.

Several instrumental methods for determining the
presence of selenium are described below: spectrophoto-
metric with 3,3'-diaminobenzidine (9, 10); fluorometric
with 2,3-diaminonaphtalene (11); spectrophotometric with
4-nitro-1,2-diaminobenzene (12) and the catalytic method
with methylen blue (13).

MATERIALS AND METHODS

The following drugs were tested:

EVITASELEN from "Galenika", Belgrade-Zemun

1 ml solution contains 20 mg tocopherolacetate
(vitamin E) and 0,5 mg sodium selenite

PROMTSELEN from the “Subotica” Veterinarian
institute, Subotica

1 ml solution contains 50000 L.E. retinol (vitamin
A), 25000 LE. holecalcipherol (vitamin D3), 20 mg
tocopherole (vitamin E) i 0,5 mg selenium in the form of
sodium selenite.

EQUIPMENT

Hewlett Packard Model 8452A Diode Array UV-
visible Spectrophotometer

Atomic Absorption Spectrophotometer Perkin
Elmer 1100 B

Mercury Hydride System MHS 10

selenium hollow cathode lamp

quartz cells 1 cm

For the derivation of the UV-VIS spectrum, the
Grams / 386 Version 2.02 program, Galactic Industries
Corporation was used.

For the processing of the data from the experiment
the computer Excel Version 7.0 program, Microsoft
Corporation was used.

REAGENTS

3,3’-diaminobenzidine (DAB), 0.5 % solution in
0.1 moldm™ HCI;

formic acid, 2.5 moldm™;

ammonium hydroxide;
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HaTpUyM cyidar, aHXUJpUpaH,

TOJIyEH,

a30THA KHCeJINHa, KOHIEHTpUpaHa,

XJIOPOBOJOPOJIHA KUCENIMHA, KOHIIEHTPUpaHa,

JlejOHU3UpaHa BOJa.

Crangapier pactBop of ceneH, y=100 pg/ml
(0,219 g maTpuym ceneHHT ce MepHu U ce cymu 30
muaytd Ha 110 °C, ce Mepu U ce pacTBopa BO
onmepHa kKoiba opg 100 ml ) pabGoTeH cTaHmapieH
pactBop co y=10 pg/ml ce mHpuUroTByBa CO
paspenyBame.

INPOBA

5 ml eBHWTacelleH ce NMUIETHpaaT BO OIAMEpPHa
konba o 50 ml U ce AONOJHYBa CO J€jOHU3MpAHa
BOZla.

S ml mpoMmTcesleH ce NUIETHpaaT BO OAMEPHa
koi6a o 100 ml u ce moHONHYBa CO A€jOHU3MpaHa
BOfA.

METOJJA A

Bo onmepna konba om 50 ml ce mnumeTrupa
oIperiesieH BOlyMeH npoba, koj conpxku ox 0,2 go 5
ug cejeH, ce fomaBaar 1 ml MpaBja KuceianHa 1 1 ml
0,5 % pacrBop puamuHOGeH3uaH (DAB), ce
MOMOJHYBa M ce ocTaBa Ha TeMHO 40-45 MuHyTH.
IToroa ce cnekTpodoToMeTpupa Bo noppadje of 190
10 820 nm.

METOJA b

Bo opgmepna xonb6a ox 100 ml ce nunerupa
oImpefelieH BoJyMeH npoba, koj coppxku of 10 go 80
ug cesen, ce mopaBaat S50 ml Bopma, 2 ml Mpasja
kucenuaa 1 2 ml 0,5 % pacTBop IHaMUHOOEH3U[UH U
ce octaBa Ha TeMHO 40-45 munyTu. [lotoa ce nogasa
AMOHUYM XHUAPOKCHJ [0 NpUOIIKHO HEyTpalHa
cpenuna (pH = 6-7) u pacrBoport ce npedpia BoO Of-
JeJIUTeTHA WHKa Off Kajie IITO Ce BPIIN eKCTpakKlyja
co Touro 10 ml Tonyen. Ce momaBa MalKy aHXHIPH-
paH HaTpuyM cysdar 3a ia ce pas[[BojaT ABaTa cloja.
BopeHuor c¢i10j ce orcrpanyBa. Ha TOyeHCKHOT CII0j
ce JolaBa MaJIKy aHXUJpHpaH HAaTpUyMcyldar u ce
¢untpupa. Iloroa ce cHeKTpoOTOMETPHpPaA BO
noapayje ox 190 go 820 nm.

Banuauzaumja Ha MeTopaTa € H3BpIIEHa CO
Momudunupanata Merosia /14/. OmnpefenyBameTo €
u3BpIIeHo co IutameHa AAS, xopucrejku MHS-10
(Mercury Hydride System), penyuerc 3 % NaBH, Bo
1% NaOH, anertuned (8 l/min)-Bo3nyx (3,4 l/min),
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sodium sulfate, anhydride;

toluen;

concentrated nitrogen acid;

concentrated hydrochloric acid;

deionized water.

A stock solution of selenium containing 100 pg/ml
(0.219 g sodium selenite is measured and dried for 30
minutes at 110 °C, then measured and dissolved in a 100
ml volumetric flask with deionized water). A standard
solution contains 10 pg/ml selenium prepared by diluting
the stock solution.

SAMPLE

5 ml evitaselen is pipetted in a 50 ml volumetric
flask and diluted to volume with deionized water.

5 ml promtselen is pipetted in a 100 ml volumetric
flask and diluted to volume with deionized water.

METHOD A

In a 50 ml volumetric flask a sample that contains
0.2 to 5 ug selenium is pipetted, 1 ml formic acid and 1
ml 0.5 % diaminobenzidine (DAB) solution is added,
diluted with water and left in a dark place for 40-45
minutes. Then it is measured with the spectrophotometer
in the wavelength range of 190 to 820 nm.

METHOD B

In a 100 ml volumetric flask a sample that contains
10 to 80 pg selenium is pipetted, 50 ml water, 2 ml
formic acid and 2 ml 0.5 % diaminobenzidine (DAB)
solution is added, and it is left in a dark place for 40-45
minutes. Then ammonium hydroxide is added to
approximately pH = 6-7 and the solution is transferred to
a separation funnel from which an extraction with
exactly 10 ml toluen is made. A little anhydride sodium
sulfate is added and the solution is left until two layers
appear. The water layer is then removed. A little
anhydride sodium sulfate is added to the toluen layer and
the whole solution is filtrated. Then it is measured with
the spectrophotometer in the wavelength range of 190 to
820 nm.

The validity of the method was established using
the modified method (14), using flame AAS, with MHS-
10 (Mercury Hydride System), reductant 3 % NaBH, in
1% NaOH, acetylene (8 1/min)-air (3,4 l/min), lamp
energy 11 mA, wavelength 196 nm, slit 2,0 nm.
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eHepryja Ha gamba 11 mA, A = 196 nm, nponen 2,0
nm.

Cranpmapner pactBop on Se (1 mg/ml) e
NPUTOTBEH CO pacTBOpame Ha MeTalieH ceseH (99,99
%) Bo mManky HNO; u nononnyBae co 10 % (V/V).
KonuenTtpanucko nogpayje ¢ ox 0,02 go 0,1 pg /ml.

IlpenapaTuTe ce BIA>KHO MUHEpaJU3UpaHHU : Ha
2,5 ml eBuTaceser (MpoOMTCeJieH), ce JofaBaat 2,5 ml
KoHI[. HNOs, 5 ml H,O u ce 3arpeBa okoiy 5 gaca Ha
BofieHa Oama. [loToa ce duntpupa u GUIATPATOT ce
cobupa Bo ogMepHa Kojba of 25 ml.

PE3YITATU U JMCKYCUJA

dopmupannor Se-DAB komiutekce (mmasocerne-
HOJI) BO BOJIeHa CpeJMHA MMa MaKCHMyM Ha aIcopIl-
muja Ha 348 nm (cn.1). Co men ga ce u3GerHaT MOX-
HHUTE WHTep(epeHInu noMely ancopbaHIuTe Ha MHua-
3oceneHonoT u BuTammHOT E (KOj amcopbupa BO
noapayje okoay 300 nm) HanpaBeHa e JlepuBanyuja Ha
crekTpuTte (Ci. 2).

T
300 3‘5() 42)0 4‘50 SbO

The main stock solution contains 1000 pg/ml
selenium and is prepared by dissolving 1,000 g selemium
metal in a minimum of nitric acid. Than is evaporated to
dryness, 2 ml of H,O are added and evaporated a further
2 to 3 times, dissolved in 10 % (v/v) HCI and made up to
1 liter with 10 % HCI. The range of concentration is 0,02
to 0,1 pg/ml.

The sample is prepared by wet digestion: 2,5 ml
concentrated HNO; and 5 ml H,O is added to 2,5 ml
evitaselen (promtselen), then it 1is heated for
approximately 5 hours on a steam bath. Then it is
filtrated and collected in a 25 ml volumetric flask.

RESULTS AND DISCUSSION

The Se-DAB complex (piazoselenol) in the water
solution has a maximum absorbency on a wavelength of
348 nm (fig. 1). In order to evade possible interference
between the absorbency of piazosenol and vitamin E
(which is absorbed in the range of approximately 300
nm), a derivation of the spectrum was made (fig. 2).

Cun.1. - UV-VIS criektpu Ha Se-DAB KoMmiekcuTe of
cTaHmapfoT co ¥(Se)=2 pg/ml (McIpeKuHATa JTUHHUja) U O
esuTaceneHoT paspener 100 natu (momHa THHU]A)

Figure 1. - UV-VIS spectra of the Se-DAB complexes from
the standard solution of ¥(Se)=2 pg/ml (broken line) and from
the evitaselen diluted 100 times (solid line)

Ca.2. - IIpB U3BOJK Of] CIEKTPHUTE Ha
IAA30CEJIEHOIIATE Off CTAaHAAPAOT co ¥(Se)=2
pg/ml (ECIpeKuHaTa JIMHUjA) U Off
epuTaceneHoT paspenet 100 matu (moaHa
JINHH]jA)

Figure 2. - First order of the derivative UV spectra of
the Se-DAB complexes from the standard solution
of ©Se)=2 pg/ml (broken line) and from the

evitaselen diluted 100 times (solid line)

T T T
350 400 450
2/ nm
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A

Cn.3. - CrieKTpH Ha IHA30CEICHOIUTE (BO TOIYEH)
off cTaHAapuoT co ¥(Se)=2 ug/ml (ucmpekuHaTa
JMHEja) U Off eBUTaceIeHOT paspeaeH 100 matn
(momHa mUHHja)

Figure 3. - UV-VIS spectra of the Se-DAB complexes
(in toluen) from the standard solution of »(Se)=2 ug/ml
(broken line) and from the evitaselen diluted 100 times
(solid line)

Op cn. 3 ce 3a0enexyBa geka IMKOT Ha 286 nm
KOj € jacHO m3pa3eH Kaj CTaHAapfoT, BO IpodaTa e
IPETOKPHEH CO MUKOT KOj ce jaByBa KaKO pe3yJTaT
Ha ancopInyja Ha BUTaMHHOT E | Taka mrTo He MoxXe
Ia ce IPUMEHHU 32 KBAaHTUTATUBHO OIIpefielyBamhe Ha
CeJIeHOT. 3a MUKOT Ha 342 nm Kaj npobaTa He MOXe
CO CHTYPHOCT fla ce TBpPAU Aalyu HHTepdepHpa co
mukoT off BuraMuHOT E. Toa Moxeme fja yTBpAuMe
CO IepMBATMBHHOT CHTHal Ha 360 nm 'Dsg (cm. 4).
CrekTpalHaTa aHailu3a MOKaxKyBa AcKa eTHHCTBEHO
nUKOT Ha 422 nm e TOJKY AedUHUPaH, IITO MOXKE [a
ce TNPUMEHM 3a KBAaHTUTATHUBHO OIpefellyBame Ha
CEeJIeHOT BO EBHTACETEHOT, OHOCHO CHTHANOT 'Dysy
Kaj JIepUBHPAHUOT CIIEKTap.

T T T T
250 300 350 400 450 500 x /nm

The peak of the standard solution on wavelength
286 nm is covered with the peak of the vitamin E in the
sample (fig. 3), so it cannot be used for a quantitative
determination of selenium. It cannot be determined
whether the peak at 342 nm in the sample is interfering
with the peak of vitamin E. It can only be determined
with the derivative signal at 360 nm 'Ds (fig. 4). The
spectral analysis shows that only the peak at 422 nm is
sufficiently defined for quantitative determination of the
selenium in the evitaselen, respectively the signal Vi
in the derivative spectrum.

Cn.4. - IIpB 13BOJ O CHEKTPUTE Ha
Mra30CceIeHOIUTE (BO TOJIYEH) Off CTAaHAApHOT CO
7(Se)=2 pg/ml (McnpekuHAaTa JTUHUjA) H OX
eBuTaceseHOT paspenen 100 matu (moaHa TUHMIjA)

Figure 4. - First order of the derivative UV
spectra of the Se-DAB complexes (in toluen) from the
standard solution of %(Se)=2 pg/ml (broken line) and

from the evitaselen diluted 100 times (solid line) }

\ T .
350 400 450 S0 2 /nm

Cux.5. - CrieKTpH Ha IMa30ceIeHOIUuTE (BO TONYEH)
on cranmgapn co y(Se)= 5 ug/ml

(ucnpexknHaTa TMHWUjA) ¥ O IPOMTCENIEH PaspeieH
100 maTu (noyiHa IUHUjA)

Figure 5. - UV-VIS spectra of the Se-DAB complexes
(in toluen) from the standard solution of ¢(Se)=5 pg/ml
(broken line) and from the promtselen diluted 100 times

(solid line)

T T
300 400 S(‘)O 6(‘)() A/nm
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Ilopanu romema ancopiiyja Ha caMaTa Ipooa,
Ha cmekTapoT (cn. 5) He ce 3abeleXyBa NUKOT Off
KoMIiekcoT Se-DAB koj 61 Tpebajno fa ce jaBH Ha
422 nm.

Ilo m3BpuleHaTa fgepuBaldja Ha CIEKTPHUTE Ce
U37BOjyBa MUKOT Ha aMIUIUTy#aTa Ha 454 nm, ogHOC-

HO Ce eNMMUHUpAaT CTPaHWYIHUTE HHTepdepeHIUH
(em: 6,7):

T T
450 500

T
400

550 2 /nm

Ca. 7. - I1pB U3BOJ Ha COEKTPUTE : HPOMTCEIICH
1:200 (mcmpexuHaTa JIUHU)A);

npomrcesier + [AB ( mosHa nuHAja) 1
craunaph + [JADB (% nuauja)

Figure 7. - First order of the derivative UV spectra

. of the promtselen diluted 200 times (broken line); of
the Se-DAB complex (in toluen) from the promtselen
(solid line) and of the Se-DAB complex from the
standard solution (* line)

Hobuena e BUCOKa KopeJalnuja noMery KOHIEH-
Tpauuja Ha Se ¥ BpeIHOCTa Ha anicopOaHIaTa OfHOC-
HO JICpUBAaTHBHUOT CUTHAJ 3a OffbpaHa OpaHOBa AOJI-
>KMHA BO HCIUTYBAHOTO KOHI[EHTPAIUCKO MOfipayje.

Because of the absorbency of the sample in the
spectrum (fig. 5), the peak of the Se-DAB complex
which should appear at 422 nm cannot be observed.
After the derivation of the spectra the peak of amplitude
at 454 nm is differentiated. (fig. 6 and 7).

Cn.6. - IIpB U3BOJ HA CHEKTPHUTE Ha IHA30CEICHOINTE (BO
TOJyeH) Of craHmapi co ¥Se)=5 pg/ml (ucmpexkuHaTta
JTuHUja) ¥ npoMTceneH paspener 100 natu (moHa nuHHAjA)

Figure 6. - First order of the derivative UV spectra of the Se-
DAB complexes (in toluen) from the standard solution of
1(Se)=5 ug/ml (broken line) and from the promtselen diluted
100 times (solid line)

]

T
A /nm

350 400 450

Linear correlation was obtained between the
concentration of Se and the value of the absorbency and
the derivative signal of the selected wavelength in the

observed range of concentration.

55




T'opan CrojkoBuk u cop. "OIIPEJEJIYBAE CEJIEH BO BETEPUHAPHMU ITPEIIA..." Mak. BeT. nper. (Mac. Vet. Rev.), 25, 1-2, crp. 49-57, (1996)

Tab. 1. - PaBeHku Ha KanuOpal@oHa [IpaBa 3a Of{0paHUOT CUTHAI
Table 1. - Equations of the Calibration Curve of the Selected Signal.

MeTona paBeHKa Ha

Method KanuOpannoHa paBa ' n I Syx
A b equations of the
calibration curve "

Azgg y =0,18348 x + 0,01475 7 0,9990 0,0177
Dz y =0,00966 x + 0,00050 7 0,9989 0,0010
A y =0,10314 x - 0,03835 5 0,9996 0,0088
Dy y =0,005158 x - 0,00092 5 0,9986 0,0008
Disi y =0,00441 x - 0,00119 ) 0,9989 0,0006
AAS y =27,88776 x + 0,0246 3 0,9999 0,0050

" y - BpefHOCTa Ha ancopbaHnaTa A, WIH U3MeCTyBameTo Dj ; X - KOHIeHTpanuja Ha Se BO ug/ml
"y - values of the apsorbance A; or the shift of 'D; ; x - concentration of the Se in ug/ml

Tab. 2. - KoHlleHTpanyja Ha Se BO €BUTACEJIEH U IIPOMTCENIEH
Table 2. - Concentration of the Se in evitaselen and promtselen

nSe) / mgml™ F-tect | t-TecT
MeTona N BO €BHUTAaCEJIEH S.D.
Method in evitaselen F-test t-test
A B (npomTcesen)” Fp * i *
(promtselen) "
Asug 5 0,2650 0,0606 4,718 0,398
lD360 5 0,2715 0,0688 6,064 0,181
A 5 0,2530 0,0412 2,179 1,040
'Digo 5 0,2607 0,0387 1,923 | 0,756
]D454 5 0,2417 0,0285 1,038 1,923
AAS 4 0,2782 0,0279
Bz 5 0,5511 ° 0,1173 2,391 | 0935
s 5 0,4846 ° 0,0926 1,488 | 0,157
AAS 5 0,4930 ° 0,0758

* _F 1 t BpeJHOCTH ce IpecMeTaH! BO OHOC Ha KOMITapaTUBHA MeTofa (AAS)
* _F and t values calculated in relation to the comparative method (AAS)

3AKIIYY0K CONCLUSION

BpengHocTuTe 3a KOHIEHTpalyja Ha CelleH The values of the concentration of selenium
MOOMEHN TIpeKy [epUBaTHBHATa CIIeKTpockommja obtained with derivative spectroscopy have lower
UMaaT IIOHWCKU CTaHJapIHU IeBUjanuu Bo crnopenba standard deviations in comparison with the same
co THe qoOWMEHM MpeKy amcopbaHIuTe, OCBeH Kaj deviations obtained with absorbencies, except in method
metonata A. Ilpecmeranure t BpegHoctd 3a t - A. The calculated values for the t-test are lower than
TECTOT Ce MOMaju Off TabnuuHure 3a AafgeH Opoj the table values for the same number of measurements,
Mepema, t(7)=2.365 wu t(8)=2.306 ; 3a cratucruuka t(7)=2,365 and t(8)=2,306 for the statistical confidence
BEPOjaTHOCT p=95 %, IITO yKaxyBa feKa He mocTou p=95%, which indicates that there is no statistically
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CTATUCTHYKM 3HayajHAa pasidKa Ha CpEJgHUTE
BPEHOCTH 3a KOHIEHTpallyja Ha ceJieH Kaj ONUIIaHK
METOMH BO criopenda co KoMIIapaTHUBHA METOfA.
IIpecmeTanuTe BpefHOCTH 3a F - TecToT ce
noManu o TabJUYHUTE 3a HOafeH Opoj Mepema,
F(4,3)=9,117 F(4,4)= 6,388 3a p=0,05, ITO yKaxyBa
JeKa He [IOCTOM CTaTHCTUYKU 3Ha4ajHa pasjuka BO
NpPeNM3HOCTa Ha OMMIITIaHATe METONHU BO criopeada co
KoMmmapatuBHaTa Metopma. Co orjex Ha Toa feka
Hema MoTpeba O MNOATOTOBKA Ha IpodaTta, WK

OpEMHOTIY CO(pI/ICTI/IHI/IpaHa omnpema, onumniaHnaTa
MeToJa MOXKE [Ia Haj)IG NpUMEHa 3a KBaHTUTATHUBHO
onpefesyBamke Ha CeJI€H BO KOHTpOJIaTa Ha

UCIIUTYBAHUTEC IIperapaTu.
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significant difference of the mean values of the
concentration of selenium in the described methods in
comparison with the comparative method.

The calculated values of the F-test are lower than
the table values for the respective number of
measurements, F(4,3)=9,117, F(4,4)=6,388 for p=0,05,
which indicates that there is no statistically significant
difference in the precision of the described methods in
comparison with AAS. Since there is no need of sample
preparation or too sophisticated apparatus, the described
method can be used for quantitative determination of
selenium in controlling the drugs that are used.
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