UNIVERSITY ,,Ss. CYRIL AND METHODIUS” IN SKOPJE
FACULTY OF VETERINARY MEDICINE - SKOPJE

BOOK OF
PROCEEDINGS

DAYS OF VETERINARY MEDICINE 2012

3" International Scientific Meeting

Republic of Macedonia
2-4 September 2012



EXECUTIVE COMMITTEES OF
DAYS OF VETERINARY MEDICINE 2012

Organizing Committee

Prof. Dr. Dine Mitrov, Prof. Dr. Velimir Stojkovski, Prof. Dr. Zehra Hajrulai-Musliu, Prof. Dr. Slavco Mrenoski, Prof. Dr. Vlatko Ilieski,
Prof. Dr. Blagica Sekovska, Prof. Dr. Plamen Trojacanec, Prof. Dr. Igor Ulcar, Prof. Dr. Pavle Sekulovski, Prof. Dr. Toni Dovenski, Asst.
Prof. Dr. Jovana Stefanovska, Asst. Prof. Dr. Lazo Pendovski, Asst. m-r Dean Jankuloski, Asst. m-r Ljupco Mickov, Asst. m-r Irena Celeska

International Scientific Committee

-

Prof. Dr. Marjan Kosec
University of Ljubljana, Slovenia
Prof. Dr. Jelka Zabavnik-Piano
University of Ljubljana, Slovenia

Prof. Dr. Dinko Dinev
Trakia University of Stara Zagora, Bulgaria
Prof. Dr. Aleksandar Pavlov
Trakia University of Stara Zagora, Bulgaria
Prof. Dr. Tomislav Dobranic
University of Zagreb, Croatia
Prof.Dr. Alen Slavica
University of Zagreb, Croatia

Prof. Dr. Andrej Kirbis

University of Ljubljana, Slovenia
Prof. Dr. Geert Opsomer
University of Gent, Belgium

Prof. Dr. Robert Farkas

University of Budapest, Hungary

N

~

Prof. Dr. Almedina Zuko
University of Saraevo, Bosnia and Herzegovina
Prof. Dr. Mehmed Muminovic
University of Saraevo, Bosnia and Herzegovina
Prof. Dr. Danijela Kirovski
University of Belgrade, Serbia
Prof. Dr. Miodrag Lazarevic
University of Belgrade, Serbia
Prof. Dr. Ivanco Naletoski
Joint FAO/IAEA Division, Vienna, Austria
Prof. Dr. Giovanni M. Lacalandra
University of Bari, Italy
Prof. Dr. Kiro R. Petrovski
University of Adelaide, Australia
Prof. Dr. Mustafa Atasever
Istanbul University, Turkey
Prof. Dr. Halil Gunes
Istanbul University, Turkey

/

Secretariat
Asst. Prof. Dr. Florina Popovska-Percinik, D-r Elizabeta Dimitrievska-Stojkovik Asst. m-r Aleksandar Dodovski, Asst. m-r Iskra
Cvetkovik, Asst. m-r Ksenija Ilievska, Asst. m-r Kirili Krstevski, Asst. m-r Igor Dzadzovski, Asst. m-r Nikola Adamov, Asst. m-r Igor
Esmerov, Asst. m-r Katerina Blagoevska, Asst. m-r Branko Atanasov, m-r Biljana Stojanovska — Dimzoska, Asst. Sandra Kostova,
Ljupco Angelovski, Mirko Prodanov, Marija Ratkova, Sinisa Acevski, Branko Angelovski

Topics of the Days of Veterinary Medicine 2012
Animal Health
Food Safety and Veterinary Public Health
Animal Welfare and Genetics
Animal Reproduction

Editors:
Prof. Dr. Dine Mitrov
Assist. Prof. Dr. Lazo Pendovski

Published by:
Faculty for veterinary medicine — Skopje, Lazar Pop Trajkov 5/7, 1000 Skopje
Tel: ++389 2 3420 700 Fax: ++ 3892 3114 619
www. fvm.ukim.edu.mk

éo‘u Nag ‘%
g 5
%‘v

Skorp 1.

CIP - Katanorusauuja Bo nybnukauuja

HauwvoHanHa v yHuBep3uTteTcka bubnuoteka “Cs. KnumeHT Oxpuackun”, Ckonje
636.09(062)

DAYS of veterinary medicine 2012 : book of proceedings : 3rd
International scientific meeting, 2-4 September, 2012 Republic of
Macedonia / [editors Dine Mitrov, Lazo Pendovski]. - Skopje : Faculty
of Veterinary medicine, 2012. - 308 cTp. : rpad. npukasu ; 21 cm
TeKCT Ha Mak. 1 aHm. jasuk. - bubnuorpadwmja koH TpygoBuTe

ISBN 978-9989-774-23-2

1. Mitrov, Dine [rmaBeH ypegHuk] 2. Pendovski, Lazo [ypeaHuk]

a) BetepuHapHa meguumHa - Cobupu

COBISS.MK-ID 91886090




Days of Veterinary Medicine 2012

Original Article 3" International Scientific Meeting

UDC: 663.2:579.64

FLUOROMETRIC VALIDATION PROCEDURE FOR DETERMINATION OF
OCHRATIOXIN A IN WINE
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ABSTRACT

Fluorometry with previous immunoaffinity column clean-up is a method for determination of ochratoxin A in wine which is vali-
date in order to evaluate its performances. The linearity of the method was checked, and a good coefficient of correlation (0,9814)
was found. The limit of detection was satisfactory (0,199 ng/ml). Repeatability, as measurement of the precision, estimated through
RSD values showed acceptable value only for the concentration level of 0,1 ng/ml (6,47%), but too high for concentration level of
1,0 ng/ml (17,86%). This is a big deviation from true value, especially when red wine samples are analysed. It is a due to the red
colour present in the final eluat, which gives high readouts and it can produce false positive results when fluorometry was applied.
However, due to the factors that influence fluorometric analysis, it was found that it presents relatively accurate, precise and selec-
tive, quantitative method in the field of determination of ochratoxin A in wine. Fluorometry can be applicable only as a screening
method for the prediction of ochratoxin A contamination in wine, especially in the laboratories who are dealing with a big number

of samples for mycotoxins analysis.

Keywords: method validation, ochratoxin A, immunoaffinity columns, fluorometry, wine.

INTRODUCTION

Ochratoxin A (OTA) is a mycotoxin mainly pro-
duced by some species of the genera Aspergillus and :
Penicillium. Tt might contaminate agriculture com- :
modities (cereals and cereals products, wine, beer, grape :
: mycotoxins in general, which has no such selectivity, ac-

juice, coffee, cocoa and cocoa products). OTA receives

increasing attention as there is growing evidence that :
this mycotoxin might be responsible not only for intoxi- :
cation in livestock after consumption of contaminated :
food and feed, but may also be involved in the etiology :
of Balkan endemic nephropathy (1). OTA is nephrotoxin :
to all animal species (kidney is the most sensitive target :
organ). It also exerts immunotoxic, teratogenic, genoto- :
xic, mutagenic and carcinogenic effects at higher dose :
levels (2); therefore, presents serious risks for the human :
health. The International Agency for Research on Cancer :
(IARC) evaluated OTA as a possible carcinogen in hu- :
mans (group 2B). The intake of different contaminated :
food and drinks might provide a total amount of OTA :
near 100 ng per kg body weight that presents a PTWI :
(provisional tolerable weekly intake) set by the World :
Health Organization (3). A maximum residual level :
(MRL) for OTA has been established by the Commis- :
sion Regulation (EC) No. 123/2005 and it is in the range :
from 0,5 to 10 pg/ kg for different commodities. Our :
country has adopted the EU regulations since December :
: sample) and 1 ml OchraTest™ Eluting Solution should
: also give zero value for fluorescence. In this manner the
the world (5) considered the fact that it is the second :
major source of OTA intake (13 %). Wine is a product :
significantly important for the European economy and :
population and therefore it requires from each member :

2005 (4).
Wine OTA contamination has been reported all over

. or EU exporter country to carry out systematic surveys

to assure that the wine is OTA-free and safe.

Different analytical methodologies have been es-
tablished for OTA determination (6). Fluorometry is an
analytical method for determination of ochratoxin A and

curacy and sensitivity as LC-FD, but it can be used as
a screening method, especially in the laboratories who
are dealing with a big number of samples for mycotoxin
analysis. The use of immunoaffinity columns (IAC) for
the clean-up procedure is highly recommended, allowing
the isolation of the analyte from most matrix interfer-
ences, due to its selectivity.

The aim of this work was to evaluate the method
performances for the fluorometry and to carry out the
method validation. Those parameters would be used to
set a fluorometry as a screening method for prediction
of ochratoxin A in wine. Then, thirty wine samples were
analysed with this method.

MATERIALS AND METHODS

Apparatus

The fluorometer (Vicam V1, series 4) was delivered
from Vicam (Watertown, MA, USA). It is necessary to
check purity of chemicals before employing the analysis.
One (1) ml of water should give zero fluorescence (blank

quality of the cuvettes was also checked. Fluorometric
calibration was done according to the manufacturer (7)
with mycotoxins calibration standards: red calibration
standard with maximum value of 36 ng/ml and green
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calibration standard with minimum value of -3 ng/ml.
The performed calibration was checked with yellow cali-

range.

Reagent and standard solutions

HPLC grade solvents (methanol, acetonitrile, water)
benzene, NaCl, NaOH, NaHCO, (pro-analysis grade
chemicals) and glacial acetic acid 100% (suprapur) were

was purchased from Biochemica, Fluka. OchraTest™
Eluting Solution was from Vicam (Watertown, MA,
USA).

Immunoaffiity OchraTest® columns (Vicam, USA)
were used for clean-up procedure. OTA standard
was purchased from Supelco (50 pg/ml, dissolved in
benzene:acetic acid (99:1)). A stock solution (2 pg/ml)
was prepared from this solution by diluting an aliquot
with solvent mixture and was further kept at + 4°C. 1,5
ml of stock solution was transferred into a silanized vial
and evaporated under a stream of nitrogen. The content
was redissolved in a vial with 1,5 ml LC mobile phase

to the official AOAC method (8), five working standards
in a range from 0 to 1,0 ng OTA/ml were prepared and
used for calibration.

Wine samples

The samples were originated from wine producing
region in Macedonia and were purchased from a local
store. The samples were kept sealed in the refrigerator
at + 4°C, in their original bottles until analyses. All sam-
ples were analyzed to find OTA level and they were run
in duplicate. For the recovery experiment, OTA-free red

: and white wine samples were spiked with known amount
* of OTA solutions at two levels (0,1 ng/ml and 1,0 ng/ml).
bration standard which readings should be in the limited :

Analytical procedure
All wine samples were always degasified in ultrason-

. ic bath for 20 min before treatment. 10 ml of wine was
. diluted and mixed vigorously with a solution containing
1 5 % NaHCO, and 1 % PEG 8000. The pH was adjust-
: ed to 8,5 with 1 M NaOH. Then, solution was filtered
delivered from Merck (Darmstadt, Germany). PEG 8000 : through glass microfiber filter and 10 ml of filtrate were
: applied onto an TAC (OchraTest™ column) at a flow rate
: of about 1 drop/sec. The washing step was performed
: with 5 ml of washing solution (2,5 % NaCl and 0,5 %
NaHCO,) and then with 5 ml water at a flow rate of 1-2
. drops/sec. The column was dried by passing air through
: it, and afterwards, OTA was eluted with 2 ml of OchraT-
. est™ Eluting Solution at a flow rate of about 1drop/sec
. in a glass cuvette. Reading of ochratoxin A concentra-
¢ tion was after 60 sec. The OchraTest™ Eluting Solution
¢ contain 0,1 N NaOH instead of methanol, because this
: solution increase the signal of fluorometer in its operat-
: ing range (excitation 360 nm and emission 450 nm).

(filtered through a 0,20 um filter) and quantitatively :
transferred into a volumetric flask of 25 ml and diluted :
to volume with the filtered mobile phase. The final OTA :
concentration in this solution was 100 ng/ml. According :

RESULTS AND DISCUSSION
Method validation procedure was performed ac-

: cording to the manufacturer instruction (7). The range
¢ of the fluorometer was determined by spiking OTA-free
. (LC-FD determined) white wine samples at concentra-
: tions of 0; 0,1; 0,2; 0,5 and 1,0 ng/ml. Each sample was
: run in duplicate. The results are presented in the Table 1.
. We used lower concentration range because maximum
: measurement level of the fluorometer was 36 ng/ml. The
: choice of using white wine samples was made concern-
. ing the fact that red wine samples have complex matrix
. and the red colour was present in the final eluat (gives
. high readouts and false positive result).

Table 1. Range of the method

spiked concentration (ng/ml)

detected concentration (ng/ml)

mean concentration (ng/ml)

0 0

0,164

0,1 0.23
0,296
0,396

0,2 0.458
0,52
0,44

0,5 0.86
1,28
2,28

1,0 2.28
2,28
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Linearity of the method was checked performing :

calibration curve as correlation between spiked and de-
tected concentrations. The correlation coefficient was
0,9814 which means a good and satisfactory linearity,

viation from a true value, probably as a result of others
interfering fluorescence substances.

For this study limit of detection (LOD) was defined
as follows: LOD = mean + 3 SD, where the mean is de-
termined from readouts of ten (10) OTA-free samples
(determined by LC-FD) and SD is the standard deviation
of those 10 readouts. LOD using this protocol was 0,199
ng/ml.

Repeatability, as measurement of the precision, esti-

(6) times. The mean, standard deviation and RSD were
determined and they are shown in the Table 2.

As can be seen from the Table 2, there is a big de-

: viation from true values as in the case of range determi-
. nation. Especially high percent of RSD was found for
. concentration of 1,0 ng/ml which is 17,86 %.

but as can be seen from the Table 1, there is a big de- :

Thirty wine samples were examined employing

. fluorometry and compared with LC-FD in order to
: make comparison between two methods. All wine sam-
¢ ples were with OTA concentration level bellow LOD,
. but there are differences between results obtained from
. bought methods. Those differences are coming espe-
¢ cially at red wine samples. It is due to the red colour
. present in the final eluat, which gives high readouts and
: it can produce false positive result when fluorometry was
. performed (9).

mated through RSD values was determined using spiked :
OTA-free white wine samples with two concentration :
level (0,1 and 1,0 ng/ml). Each sample was tested six :

CONCLUSIONS
As we can see from the results, fluorometry present

. relatively accurate, precise and selective quantitative
: method for determination of OTA in wine. The method

Table 2. Repeatability of the method

0,1 ng/ml 1,0 ng/ml
number of samples
detected concentration (ng/ml)
1 0,22 2,28
2 0,208 3,36
3 0,208 2,64
4 0,216 3,0
5 0,2 3,4
6 0,24 2,28
mean 0,215 2,82
STD 0,013 0,505
RSD (%) 6,47 % 17,86 %

show good coefficient of correlation (0,9814) and satis- :
factory limit of detection (0,199 ng/ml). The RSD value :
(as measurement of precision) was satisfactory only for :
the concentration level of 0,1 ng/ml (6,47 %), but too :
high for concentration level of 1,0 ng/ml (17,86 %). The
other disadvantage was high readouts and false positive :
results when red wine samples were analysed. On the :
other hand the method is safe, simple, easily performed :
in less than 10 minutes and requires no special skills and :

there is no need for expensive instrumentation.

For those reasons, immunoaffinity column clean-up :
followed by fluorometric determination can be used only :
as a screening method for a prediction of ochratoxin A :
contamination in wine and other methods (LC-FD) :
should be applied as method of choice for the determina- :

tion of ochratoxin A in wine.
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AIICTPAKT

diryopomerpujarta co MPEeTXOIHO HPEUNCTYBAbE CO IPUMEHA HAa UMYHOA(GHHUTETHH KOJIOHU € KOPHCTEH METOJI 3 ONPE/IeNlyBambe
Ha OXPATOKCHH A BO BUHO, BAJMAMPAH CO LieJl ]a Ce eBajlynpaar Heropute neppopmancu. JInneapHocra Ha METOJOT € IIPOBEPEHa
M yTBpACHA € 100pa BPeAHOCT Ha koeduimeHToT Ha kopenanuja (0,9814). Jlumuror Ha nerexuuja Oemra 3agoBonuterneH (0,199
ng/mL). TToBropanBocTa, Kako MepKa 3a MpEIM3HOCTa, € MpoleHeTa npeky RSD, uum BpemHocTH Oea mpudarminBu camo 3a
KoHIeHTparuckoTo HUBO ox 0,1 ng/mL (6,74 %), HO Oea mpeMHOT'Y BUCOKH 3a HMBO Ha KoHIeHTpaumu ox 1,0 ng/mL (17,86 %).
OBa € 3HaYUTENIHO OTCTAIlyBabe Ol CPEIHUTE BPETHOCTH, OCOOCHO 3a aHajaM3a Ha MPUMEPOLH Of LpBeHO BuHO. Toa e 3apanu
HpHCyTHaTa [pBeHa 00ja BO KOHEUHHOT €JIyar, KOj laBa BUCOKHM OTYNTYBaka a CO TOA M JIAXKHO MMO3UTUBHHU PE3YNITaTH IIPU IPUMEHA
Ha (uryopomerpujara. Mel'yroa u nokpaj (akropure KOU BiIMjaaT Ha (IyopOMETPHCKOTO OIpE/elyBame, yTBPAEHO € Jieka Taa
MIPETCTaByBa PEJIATHBHO TOYEH, PEIU3CH U CEJIEKTHBEH METOJI 3a OIpe/elyBambe Ha OXpaTokcuH A Bo BuHO. ®iyopomerpujara
MOJKe J1a OMjie MPUMEHIIMBA CaMO KaKO CKPUHMHI METOJL 3a IPOLIEHKA Ha KOHTAMUHALMjaTa Ha BUHO CO OXPAaTOKCHH A, 0COOCHO 3a
nabopaTopuy KOM UMaaT rojieM Opoj Ha IPUMEPOLH 32 aHAIN3a Ha MUKOTOKCHHH.

Kuryunn 300poBu: Banuanmja Ha METO/], OXPATOKCUH A, IMYHOa()MHUTETHHU KOJIOHH, (DIIyOPUMETPH]ja, BHHO.
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