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Summary
The paper presents detection results of enrofloxacin residues in muscle tissue and liver tissue of broiler chickens after the experimental
application of prophylactic and therapeutic doses of the investigated drug. Two methods were used for the detection of enrofloxacin
residues in muscle and liver tissue, and they are: microbiological method (growth inhibition test) and ELISA test. The aim of this research was to examine the reliability of the microbiological growth inhibition test (diffusion method) with the application of reference
strain E. coli ATCC 10 536 as the microorganism- test for the detection of enrofloxacin residues in broiler meat and to compare the
applied methods. By using phi correlation coefficient it was determined that there is a statistically very significant positive correlation
(p <<0.001) between the data of the microbiological and ELISA method and in samples of muscle tissue and liver tissue. There was also
determined that, in experimental conditions, both microbiological and ELISA method achieve equally positive results in the detection
of the allowed quantities of enrofloxacin residues, although they are different measures (mm or ppb) of the same phenomenon.
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Introduction
The application of enroﬂoxacin, as
one of the representatives of ﬂuoroquinolones, has increased noticeably in the last ten years, equally in
human and veterinary medicine. At
the same time, the growth of resistance of pathogens has been noticed,
especially of those which cause illnesses in people and which are
transmitted by food, such as Salmonella spp. and Campylobacter spp.
(JHVÒSFFUBM  
Analysis of veterinary drug residues in products of animal origin
has been developing intensively in
the last years and it represents a new
1
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trend from the aspect of food safety.
This development has been moving
in the direction of ﬁnding quicker
and more sensitive screening methods for the detection of residues
in products of animal origin, and
more sophisticated methods for the
conﬁrmation of results obtained by
screening tests (De Brabander et al.,
  .BYJNVN SFTJEVF MJNJUT PG
enroﬂoxacin in the EU are regulated
in Table 1. of the Annex to RegulaUJPO &$  BOEUIFZBSF
HLHGPSNVTDMFUJTTVFBOE
HLHGPSMJWFSUJTTVF
Enroﬂoxacin is a synthetic chemotherapeutic agent from the group of

ﬂuoroquinolones. Fluoroquinolones
belong to the remaining three generations (II, III, and IV) of quinolones. When they appeared in clinical
QSBDUJDF EVSJOH UIF T PG UIF MBTU
century, they were considered to be
an almost ideal antimicrobial preparation because of their strength and
width of antimicrobial spectrum of
BDUJWJUZ (JHVÒSF FU BM    &OSPﬂoxacin, together with ciproﬂoxacin,
orbiﬂoxacin, diﬂoxacin, danoﬂoxacin, marboﬂoxacin, saraﬂoxacin and
norﬂoxacin belongs to the second
generation of antimicrobial drugs.
Enroﬂoxacin inhibits the function of
two enzymes, topoisomerase II and
topoisomerase IV. Topoisomerase II
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Enroﬂoxacin is taken orally (with
food, milk replacement, or in drinking water) and parenterally (s/c or
i/m). After resorption, the same as
other ﬂuoroquinolones, it is distributed well and fast through all
tissues of the organism because of
its expressive lipophilicity and low
JPOJ[BUJPO 1SFTDPUU +'  &OSPﬂoxacin is metabolized to the active
metabolite ciproﬂoxacin, which is
BMTPVTFEJOUIFSBQZ "OBEPO  
Material and methods
The research was conducted on
UIF UPUBM PG  CSPJMFST EJWJEFE UP
ﬁve groups: the prophylactic group
1 BOEGPVSUFTUHSPVQT ( ( (
BOE( &BDIHSPVQDPOTJTUFEPG
broilers of equal body weight. Chickens were put into ﬁve boxes prepared within the production facility
of the farm. During the entire fattening period, chickens were fed ad libitum (feeders), whereas nipple drinking system was used for drinking.
'BUUFOJOHMBTUFEGPSEBZT%VSJOH
the experimental period, chickens
were fed three kinds of feed. Starter
GFFE 15  XBT VTFE GSPN EBZ  UP
  HSPWFS GSPN EBZ  UP EBZ  
BOE mOJTIFS 15  GSPN EBZ  UP
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Table 1. Schedule of enrofloxacin application during the experiment
Experimental
group

Time of drug application

1) Giving animals a prophylactic
Prophylactic group
dose in the period from day 1 to
(P)
EBZPGGBUUFOJOH
1) Giving animals a prophylactic
dose in the period from day 1 to
Group 1 (G1)
EBZPGGBUUFOJOH
 (JWJOHBOJNBMTBUIFSBQFVUJD
EPTFJOUIFQFSJPEGSPNEBZUP
day 31 of fattening
1) Giving animals a prophylactic
dose in the period from day 1 to
EBZPGGBUUFOJOH
Group 2 (G2)
 (JWJOHBOJNBMTBYIJHIFS
dosage in relation to the
therapeutic dose in the period
GSPNEBZUPEBZPGGBUUFOJOH
1) Giving animals a prophylactic
dose in the period from day 1 to
EBZPGGBUUFOJOH
Group 3 (G3)
 (JWJOHBOJNBMTBUIFSBQFVUJD
EPTFJOUIFQFSJPEGSPNEBZUP
EBZPGGBUUFOJOH
1) Giving animals a prophylactic
dose in the period from day 1 to
EBZPGGBUUFOJOH
Group 4 (G4)
 (JWJOHBOJNBMTBYIJHIFS
dosage in relation to the
therapeutic dose in the period
GSPNEBZUPEBZPGGBUUFOJOH

nd day of fattening. Immunoprophylactic procedure was conducted
with all experimental groups, i.e.
vaccination of broilers according
to the determined program of imNVOPQSPQIZMBYJT 7FUPnPL¥ 
powder (“Veterina” Ltd., Kalinovica,
Croatia) was used for the experimental application of the drug, and dosage regime and preparation of the
applied drug was made according
UP UIF QSPEVDFST SFDPNNFOEBUJPO
The data on the applied enroﬂoxacin
concentrations in food during the
experiment are presented in Table 1.
In the last 8 days of fattening, i.e.
GSPN UIF th day, there were sepaSBUFECSPJMFSTGSPNFBDIHSPVQBOE
they were transported to the abattoir in separate and clearly marked
boxes. After the slaughter, carcasses
and livers were packed separately
into plastic bags marked by the

Drug
Number of
concentration animals per
in ppm
group
QQN



QQN



QQN



QQN



QQN



;/"/457&/04536ė/*%*0

(DNA- gyrase) is responsible for DNA
replication (secondary spiralization
of linear double DNA helix) in the
core of a bacterial cell (Bonagura,
 #PPUIF    *U JT B QSPDFTT
which is necessary for grouping bacterial chromosomes within the cell
%PMMFSZ    *O HSBNOFHBUJWF
causative agents, enroﬂoxacin inhibits enzyme DNA- gyrase by binding
to its subunit A, which also disables
the synthesis of mRNK (Bonagura,
 #PPUIF    &OSPnPYBDJO 
the same as other ﬂuoroquinolones, has a wide spectrum of activity
which is shown in far lesser concentrations in comparison to traditional
antibiotics, such as penicillins, cephalosporins, tetracyclines, macrolides,
and even sulfonamides (Rivier and
1BQJDI  

mark of the group, day of slaughter
and number of the sample. Samples
were delivered to the laboratory of
the Department of Food Hygiene
and Technology, Veterinary Faculty
in Sarajevo, immediately after the
slaughter. Carcasses and livers from
three experimental animals were
used for the analysis, and the carcass and liver from the fourth animal
were stored as a spare sample. Broiler carcasses intended for the analysis were separated to three parts and
stored at minimum temperature of
¡$ VOUJM UIF CFHJOOJOH PG BOBMZses, i.e. until the end of slaughtering
all animals.

Microbiological method
(growth inhibition test –
“one plate” method)
The method was performed acDPSEJOHUP,JSCJÝ  "TBNJDSPorganism test for the detection of
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5BCMF  Results of the detection of enrofloxacin residues by the method of microbiological test of growth inhibition
(growth inhibition zone diameter in mm) in broiler muscle tissue per days of slaughter. LOD of the microbiological test =
50 ppb. The size of growth inhibition zone of test microorganism (positive control) was 13 mm, which corresponds to the
MRL value for poultry muscle tissue of 100 ppb.
Mark of
experimental group

Day of slaughter

Mark of
sample

1

2

3

4

5

6

7

8

1

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

2

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

3

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

1

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

2

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

3

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

1

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

P

G1



< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

3

< 13

< 13

< 13

< 13

< 13

< 13

< 13

< 13

1



35













2





33









33

3



33













1





38





38





2







35

38

35





3



38

35

38

38



35

38

G2

G3

G4

Table 3. Analysis results of detection of enrofloxacin residues by microbiological test (growth inhibition zone diameter in
mm) in liver* of experimental animals per days of slaughter; LOD of the microbiological test = 50 ppb. The size of growth
inhibition zone of test microorganism (positive control) was 22 mm, which corresponds to the value of MRL for poultry
muscle tissue of 200 ppb.
Mark of
experimental group
P*

G1*

G2*

G3*

G4*

Mark of
sample
1
2
3
1
2
3
1
2
3
1
2
3
1

3

Days of slaughter
I

II

III

IV

V

VI

VII

VIII

















































30

32

31

32

32

30

31

38

42

43

45

45

38







* value for collective sample of 3 broiler livers from the same experimental GROUP

enroﬂoxacin residues there was used
BSFGFSFODFTUSBJO&DPMJ"5$$
which was previously enriched in
ml Tryptone Soya Broth (Oxoid, UK),
JODVCBUFEBU¡$EVSJOHUIFQFSJPE
of 1 hour and inoculated on blood
BHBS BOE JODVCBUFE GPS UIF OFYU 
IPVST BU ¡$ &YDMVTJWFMZ GSFTI BOE
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QVSFDVMUVSFTPG&DPMJ"5$$
prepared at the explained way were
used for the test. Agar for the deUFDUJPO PG BOUJCJPUJD /P  .FSDL 
Germany) was used as a medium
for the preparation of test plates.
The agar prepared according to the
QSPEVDFSTJOTUSVDUJPOT Q) XBT

autoclaved at the temperature of
¡$ EVSJOH UIF QFSJPE PG  NJOVUFTBOEDPPMFEBU¡$&DPMJ"5$$
  TVTQFOTJPO XBT QSFQBSFE JO
a physiological solution of 1 McFarland density which corresponds to
Y cfu/ml of agar. Out of that,
NMXBTBEEFEJONMPGQSFWJ-
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Mark of
Mark of
experimental
sample 1
group
1
P*

<3.5
3
1


G1*

3
1


(

3
1

G3*


3
1


(

3

Days of slaughter
2

3

4

5

6

7

8

<3.5

<3.5

<3.5

<3.5

<3.5

<3.5

<3.5

 


±3.13   

<3.5

<3.5

<3.5

  

   

<3.5

<3.5

<3.5

      
      
  551.85    
      

* - mean value from 3 samples of muscle tissue

Table 5. Detection results of enrofloxacin residues by the ELISA method (ppb) in
liver of experimental animals per days of slaughter; LOD of the ELISA method =
3.5 ppb; bold values are higher than MRL for poultry liver (> 200 ppb).
Mark of
Mark
Days of slaughter
experimental
of
2
3
4
5
6
7
8
group
sample 1
1
P*

<3.5 <3.5
<3.5
<3.5 <3.5 <3.5 <3.5 <3.5
3
1
G1*

       
3
1
(

       15.88
3
1
G3*

  881.18   
3
1
(

 
3
* value for collective sample of 3 broiler livers from the same experimental group

ously prepared and cooled agar for
UIFEFUFDUJPOPGBOUJCJPUJD/P"GUFSUIBU NMPGUIFQSFQBSFEFYBNining medium was put in Petri dishes
PG  NN EJBNFUFS .FBO WBMVF PG
growth inhibition zone for the conDFOUSBUJPO PG  QQC XBT  NN 
BOENNGPSUIFDPODFOUSBUJPOPG
QQCMPGFYBNJOJOHNFEJum, i.e. extracted ﬂuid of meat was
applied to test plates with previously

www.meso.hr

made concavities. The plates were
JODVCBUFEBU¡$GPSUPIPVST
A positive control with enroﬂoxacin
standards (Sigma Aldrich, Germany)
was made in each test plate in a conDFOUSBUJPO PG  QQC GPS NVTDMF
UJTTVFBOEQQCGPSMJWFS(SPXUI
inhibition zones (in mm) were measured in positive control and examining samples after incubation.

ELISA test for enrofloxacin
detection
For the detection of enroﬂoxacin
residues in chicken muscle and liver
by the ELISA method there were
used commercial ELISA kits (MaxSignal®-Enroﬂoxacin ELISA Test Kit,
Bioo Scientiﬁc, USA) according to
UIF QSPEVDFST JOTUSVDUJPO &-*4"
reader (IDEXX, USA) was used for
SFBEJOHBUONXBWFMFOHUI5IF
interpretation of results was done by
using BIOO MaxSignal® ELISA Analysis Program (Bioo Scientiﬁc, USA)
identiﬁcation software.
Statistical analysis of sample analysis results was performed by applyJOH 4144  4UBUJTUJDBM 1BDLBHF GPS
Social Sciences. A calculation of phi
correlation coeﬃcient (j or rj) was
used for determining the degree of
data association obtained by one,
that is, the other method.

;/"/457&/04536ė/*%*0

5BCMFDetection results of enrofloxacin residues by the ELISA method (ppb* ±
SD) in muscle tissue of experimental animals per days of slaughter. LOD of the
ELISA method = 3.5 ppb; bold values are higher than MRL for poultry muscle
tissue (>100 ppb).

Results and Discussion
Correlation of results on researching enroﬂoxacin residues in muscle
tissue analyzed by the method of
microbiological test are presented
JO 5BCMF  5IF BOBMZ[FE TBNQMFT
from the prophylactic group (P) and
HSPVQT ( BOE ( XFSF OFHBUJWF
during all eight days of slaughter,
whereas growth inhibition zones
in all of the analyzed samples from
group G3 were higher than 13 mm,
so they were considered to be positive samples. Growth inhibition
zones in samples from group G3,
where the animals were given therapeutic enroﬂoxacin dose, were in the
SBOHFGSPNUPNN XIFSFBTJO
HSPVQ (  XIFSF UIF BOJNBMT XFSF
HJWFO B Y IJHIFS EPTF JO SFMBUJPO
to the therapeutic dose, growth inhibition zones were even more exQSFTTFEBOEXFSFJOUIFSBOHFPG
UPNN
Table 3. presents the readings of
growth inhibition zones in the analyzed liver samples of experimental
animals. These results show a similar

.&40
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trend as in the samples of muscle tissue where all the analyzed samples
from the prophylactic group (P) and
HSPVQT(BOE(XFSFOFHBUJWF JF
concentrations of enroﬂoxacin residues were below MRL. Growth inhibition zones for all the analyzed liver
TBNQMFTGSPNHSPVQT(BOE(EVSJOHBMMEBZTPGTMBVHIUFSXFSFPWFS
NN BOE XFSF JO UIF SBOHF GSPN 
to 38 mm for the group G3 and 38 to
NNGPSUIFHSPVQ(
Detection results of enroﬂoxacin
residues by the ELISA method in
NVTDMF UJTTVF 5BCMF   TIPX UIBU
all the samples from the prophylactic group (P) were negative during
all days of slaughter and that concentrations of enroﬂoxacin residues
were below detection level (< 3.5
ppb). Concentration of enroﬂoxacin
residues in samples of muscle tissue
taken on the ﬁrst day of slaughter
from the experimental group G1
were below MRL and were in the
SBOHF GSPN  QQC  BOE JO
samples taken from the ﬁrst to the
eight day of slaughter a trend of a
constant decrease of enroﬂoxacin
concentration can be noticed. In the
same experimental group there has
been noticed a sudden decrease in
enroﬂoxacin concentrations in samples of liver taken on the third day of
slaughter, whereas these concentrations in samples taken from the sixth
to the eight day of slaughter were
below detection limit (Graph 3.).
Detection levels of residues in samQMFTGSPNHSPVQ(POUIFmSTUEBZ
of slaughter were somewhat higher
in relation to the same samples from
the group G1, but they were still
lower in relation to MRL and they
XFSF JO UIF SBOHF GSPN 
ppb. In this experimental group
too there has been noticed a trend
of constant decrease in concentrations of enroﬂoxacin residues during the following days of slaughter
and, similar as with the experimental
group G1, there has been noticed a
sudden decrease in concentrations

202
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on the third day of slaughter. From
the sixth to the eight day of slaughter there were recorded enroﬂoxacin
concentrations below the detection
limit (Graph 1.). Results of enroﬂoxacin detection for the experimental
HSPVQT ( BOE ( TIPX UIBU UIF
analyzed samples from both groups
were positive on the ﬁrst day of
slaughter already. i.e. that enroﬂoxacin concentrations were far over the
maximum allowed limit. Residue
concentrations of the examining
antibiotic in samples of the experimental group G3 on the ﬁrst day of
TMBVHIUFS XFSF GSPN 
ppb. During the following seven days
of slaughter the level of enroﬂoxacin
residues in samples from the experimental group G3 was constant with
somewhat slighter oscillations of the
NBSLFE DPODFOUSBUJPOT (SBQI  
From the second to the third day of
slaughter, a slight increase in concentrations is noticed, following by a
slight decrease until the ﬁfth day of
slaughter, and then a new increase
until the last day of slaughter where
the highest concentrations were
NBSLFEQQC
Enroﬂoxacin residues were also
detected in samples from the exQFSJNFOUBM HSPVQ ( EVSJOH BMM
days of slaughter in signiﬁcantly
higher concentrations in relation to
other experimental groups (Graph
  0O UIF mSTU EBZ BMSFBEZ UIFSF
were marked concentrations from
QQC BOETUBSUJOHGSPN
the third to the ﬁfth day there can be
noticed a slight trend of increase in
concentrations. The lowest marked
value of the read enroﬂoxacin concentrations was measured on the
TJYUI EBZ BOE JU XBT 
ppb and then followed a growth until the eight day when at the same
time there was marked the highest
concentration of enroﬂoxacin residues in relation to all the experimental groups and all days of slaughter
  %FUFDUJPO SFTVMUT PG
enroﬂoxacin residues by the ELISA

method in liver samples are shown
in Table 5. and Graph 3. Liver samples from the prophylactic group
(P) during all days of slaughter were
negative, i.e. levels of detected residues were below detection limit and
MRL. Group liver sample from three
broilers from the same experimental
group (G1) on the ﬁrst day of slaughter was negative, i.e. concentrations
of enroﬂoxacin residues were below
.3- QQC BOEUIFZXFSF
ppb. During the following days of
slaughter, a slight decrease in concentrations of detected residues can
be noticed, and on the last day of
slaughter (8th day) residue concenUSBUJPOXBTQQC#ZBOBMZ[JOH
results of liver samples from the ﬁrst
HSPVQ (  XF DBO OPUJDF UIBU POMZ
the sample from this group on the
ﬁrst day of slaughter was positive
XJUI UIF SFBE WBMVF PG  QQC 
and from the second to the eight
day of slaughter a constant decrease
in concentrations with values below
MRL can be noticed. Concentrations
of enroﬂoxacin residues in liver samples from the experimental group
G3 were expressedly high and even
from the ﬁrst day of slaughter it was
QQCBOEUIFIJHIFTUDPODFOtration was marked on the second
TBZ PG TMBVHIUFS BOE JU XBT 
ppb. During the following days of
slaughter there are noticed slight oscillations in found concentrations in
the form of a decrease in concentrations from the third and sixth day of
slaughter, and a slight increase until
the last day of slaughter when the
concentration of enroﬂoxacin resiEVFXBTQQCPOUIFFJHIUEBZ
Concentrations of residues of the
FYQFSJNFOUBM HSPVQ ( BSF IJHIFS
in relation to the group G3 with the
JOJUJBM DPODFOUSBUJPO PG  QQC
on the ﬁrst day of slaughter, then
follows a slight increase of the concentrations on the second, third and
fourth day of slaughter when there
were determined the highest conDFOUSBUJPOTJOUIJTHSPVQPG 
 BOE  QQC5IFO GPM-

Vol. XIII [2011] | svibanj - lipanj | broj 3

Detection of enrofloxacin residues in chicken meat by microbiological (growth inhibition test) and ELISA

30

25

20

ppb

G1
G2
15

10

"OBEPOFUBM  BMTPDPOEVDUed a similar experiment by treating
DIJDLFOT XJUI NHLHEBZ EVSing four days. One day after the last
application of the drug, they deterNJOFEOHHPGFOSPnPYBDJOBOE
 OHH PG DJQSPnPYBDJO JO NVTDMF
UJTTVF BOEOHHPGFOSPnPYBDJO
BOEOHHPGDJQSPnPYBDJOJOMJWFS

5

0
1

2

3

4

5

6

7

8

Dan klanja

Graph 1. Dynamics of mean values of enrofloxacin concentration (ppb) in samples of broiler muscle tissue (n = 3) for experimental groups G1 and G2 per days of
slaughter by using the ELISA method
800

700

600

G3
G4

500

ppb

Similar researches were conductFECZ1FUSPWJŗFUBM  XJUIUIF
aim of determining target tissue of
enroﬂoxacin residues and its basic
metabolite ciproﬂoxacin, so they
treated chickens per orally with enSPnPYBDJO EPTF PG NHLHEBZ
during the period of ﬁve days. Samples of muscle tissue and liver of the
treated animals during ﬁve days of
the therapeutic period were positive, i.e. they achieved values higher
than MRL and concentrations of
enroﬂoxacin residues in liver were
up to 3.8 times higher in relation to
the samples of muscle tissue. On the
forth day since the last therapy there
XFSFOUEFUFSNJOFEESVHDPODFOUSBtions in examining samples, which is
in accordance with our results.

;/"/457&/04536ė/*%*0

lowed a decrease in the concentration on the ﬁfth day, which is also the
lowest concentration of this group
 QQC  0O UIF TJYUI  TFWFOUI
and eight day there followed an increase where the concentrations of
 BOEQQCXFSF
read.
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(SBQI Dynamics of mean values of enrofloxacin concentration (ppb) in samples
of broiler muscle tissue (n = 3) for experimental groups G3 and G4 per days of
slaughter by using the ELISA method
1200
1100
1000
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900
800
700

ppb

By comparing total results of the
applied screening methods of detection of enroﬂoxacin residues in
samples of muscle tissue and liver
from the prophylactic group (P) it is
noticeable that all the samples were
negative, i.e. the found concentrations were lower than MRL. In the report of European Medicines Agency
"OPOZNPVT  TJNJMBSEBUBDBO
be found on the results of analyses
from a similar experiment where it is
stated that concentrations of enroﬂoxacin residues on the 15th day after

G1
G2
G3
G4
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1
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Dani klanja

Graph 3. Dynamics of mean values of enrofloxacin concentration (ppb) in collective
liver samples of 3 broilers for experimental groups G1, G2, G3 and G4 by using the
ELISA method.
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crobiological and ELISA method give
equally reliable results of detection
of allowed quantities of enroﬂoxacin
residues, although they are diﬀerent
measures (mm or ppb) of the same
QIFOPNFOPO0VUPGTBNQMFTPG
muscle tissue collected during eight
days of slaughter in diﬀerent experimental groups of broilers, which
showed a negative result in the ELISA test (residue quantity lower than
 QQC XIJDI JT UIF WBMVF PG .3-
GPS NVTDMF UJTTVF  BMM  TBNQMFT
resulted in a negative microbiological test (MRL > 13 mm). On the other
IBOE  UIF SFTU  TBNQMFT XIJDI
were positive in the ELISA method
.3-   QQC  XFSF BMTP QPTJUJWF
in the microbiological test (MRL > 13
mm). No case was recorded as a case
deviating from the above listed ﬁndings, which is the reason for these
two diagnostic methods to show a
QPTJUJWFDPSSFMBUJPO K  

(SBQIResults correlation of researching enrofloxacin residues in muscle tissue
samples (n = 120) obtained by methods of microbiological test and ELISA. Correlation coefficient (j) = 1.00; p << 0.001.

Except on muscle tissue, these two
methods for the detection of enroﬂoxacin residues were applied on
liver too. The allowed MRL for liver
JTQQC TPUIJTWBMVFJTVTFEBTB
criterion of dichotomy of data (positive- negative) obtained by the ELISA method, whereas in the microbiological method that yield criterion
XBT  NN EJBNFUFS PG HSPXUI JOhibition zone of test microorganism.

Graph 5. Results correlation of researching enrofloxacin residues in liver samples
(n = 40) obtained by methods of microbiological test and ELISA. Correlation coefficient (j) = 0.95; p << 0.001.

the last application were extremely
low, which justiﬁes our ﬁndings that
35 days after the last application of
therapeutic dose of enroﬂoxacin, its
concentration was lower than MRL.
By using phi correlation coeﬃcient it was determined that there
is a statistically very signiﬁcant posiUJWFDPSSFMBUJPO Q CFUXFFO
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the data of the microbiological and
ELISA method (with the level of sigOJmDBODF MPXFS UIBO   JO UIF EJSFDUJPOJG&-*4"QQC UIFONJcrobiological test > 13 mm and vice
versa, regardless on the time of taking a sample (day of slaughter), that
is, the quantity of the applied enronPYBDJO (SBQI   *O PUIFS XPSET 
in experimental conditions, both mi-

By using phi correlation coeﬃcient it was determined that there
is a statistically signiﬁcant positive
correlation between the data obtained by the microbiological and
ELISA method (with the level of
TJHOJmDBODF MPXFS UIBO   JO UIF
EJSFDUJPO JG &-*4"   QQC  UIFO
NJDSPCJPMPHJDBM UFTU   NN BOE
vice versa, regardless on the time of
taking a sample (day of slaughter),
that is, the quantity of the applied
FOSPnPYBDJO (SBQI   0VU PG 
liver samples collected during 8 days
of slaughter in diﬀerent experimental groups of broilers which resulted
JOUIFSFTJEVFRVBOUJUZMFTTUIBO
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Detection of enrofloxacin residues in chicken meat by microbiological (growth inhibition test) and ELISA

Conclusions
1. The method of microbiological
test of growth inhibition (diffusion method) with the use of
SFGFSFODF TUSBJO & DPMJ "5$$ 
 BT UIF NJDSPPSHBOJTN UFTU 
it can be considered a method
reliable enough for the detection
of enroﬂoxacin residues in broiler
meat in relation to the values of
MRL;
 *OFYQFSJNFOUBMDPOEJUJPOT CPUI
microbiological and ELISA method give equally reliable results
of detection of enroﬂoxacin residues in broiler meat in relation to
the values of MRL;

3. By using methods of the microbiological test of growth inhibition
with the use of reference strain
& DPMJ "5$$   BOE UIF &-*SA test, enroﬂoxacin residues in
muscle tissue and liver of broilers
can be detected successfully as
TPPOBTIPVSTGSPNUIFCFHJOning of a therapeutic application.

Anadon, A., M.R. Martinez-Larranga, M.J.
Diaz, P. Bringas, M.A. Martinez, M.L. Fernandez-Cruz, M.C. Fernandez, R.Fernandez
  1IBSNBDPLJOFUJDT BOE SFTJEVFT PG
FOSPnPYBDJOJODIJDLFOT"N+7FU3FT  

,JSCJÝ  "

  .*$30#*0-0(*$"-

SCREENING METHOD FOR DETECTION OF
AMINOGLYCOSIDES,

β-LACTAMES,

MAC-

ROLIDES, TETRACYCLINES AND QUINOLONES
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which resulted in a positive ﬁnding
  QQC  JO UIF &-*4" UFTU  UIFSF
was marked only one case of a microbiological testing which resulted
in inhibition zone diameter larger
UIBONN0GDPVSTF UIBUPOFDBTF
is not an aberration large enough to
aﬀect the signiﬁcance of correlation
K Q CFUXFFOUIF
microbiological test and ELISA test
and when it comes to liver too, not
only muscle tissue.
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