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Abstract: Regarding to vast application of the antibiotic drugs in animals, quality control of food stuff, from
view of antibiotic residues is necessary. Existence of antibiotic residues in food stuff, especially meat and their
transforming to the body of consumers are the cause of some effects such as bacterial resistance, allergic
reactions, toxicity, carcinogenic effects and disturbing of natural micro flora of intestine. This study presents,
the net change by roasting process on antibiotics residues in edible tissues of poultry. Four-plate test 1s one
of the microbiological methods for detection of antibiotic residues m food stuff, which 1s at the base of
mhibition zone formation around the samples disks m four culture media with different pH and test bacteria. For
this purpose, 40 carcasses were collected on each of eight visits from Tabriz poultry slaughter houses. Four
locations were sampled aseptically from each carcass: breast muscle; skin; liver; gizzard. After doing different
phases of four-plate test on raw samples, the positive raw samples incubated in 200°C. Tncubation time
regarding to usual a complete cooking time were as follows: muscle 40 min; skin 15 min; liver 25 min; gizzard
60 min then, we surveyed samples by FPT method again for present of antibiotic residue. None of the positive
raw samples had antibiotic residue more than maximum residue limit after roasting (p<t0.03) and we didn’t see
any inhibition zones around roasted samples on agar medium. Regarding to the results of this study, we can
conclude that enough roasting temperature and time can have a great effect on antibiotic residues losses and
provides an additional margin of safety for consumers.
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INTRODUCTION

As with human medicine, veterinary diugs are widely
used in animal industries, since 1950s. Antibiotics are
normally administered by veterinarians for treatment,
prevention and  growth promotion 1 poultry
(Dipeolu et al., 2002; Botsoglou and Fletouris, 2001).
Existence of antibiotic residues in foed stuff, especially
meat can create some side effects n the body of human.
Among them are sensitivity to antibiotics, allergic
reactions and imbalance of intestinal microflora, bacterial
resistance to antibiotics in microorganisms and losses in
the food industry (Cunha, 2001; Kirbis, 2006).

Also, in third world
countries and especially in Iran 15 irregular and it doesn’t
remark to withdrawal times of antibiotics. So, quality

antibiotics consumption

control of food stuff regarding to antibiotic residues, 1s
necessary. Microbiological methods are the basis of
screening methods for monitoring the presence of

vetermary drug residues m foods of amimal origin

(Hussein, 2004). They are used as the mainstream
screening methods for systematic detection of antibiotic
residues in food and they determine the presence of
antibiotics in the sample and identify the specific
antibiotic groups (Aerts et al., 1995; Haasnoot ef al.,
1999). Screening methods have acceptable false-positive
result rates (Korsrud and MacNeil, 1987) and allow
detection of a wide spectrum of antibiotics (Aerts ef al.,
1995; Haasnoot et al., 1999). Their other advantages are
the option to analyze a large number of samples
simultaneously and the relatively short time needed for
preparation of samples as no purification procedures are
required. They can not be used to identify individual
antibiotics a positive result should be confirmed with
chemical or physical methods (Ferrini et al., 2006;
Kirbis, 2006). Microbial
nexpensive, easy to use, do not require expensive
equipment and can be efficiently adopted by laboratory
staff. Although, mimmal expenditure 1s a significant factor
of analyses, no test 1s valuable if 1t does not give reliable

methods are relatively
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results (Okerman et al., 1998, 2004). Four plate test isa
reference microbiological method for the screening of
antibiotic residues and it still used in European countries
(Heitzman, 1994). It can detect the presence of a number
of antibiotic residues at the same time, including p-lactam,
Tetracycline, Macrolides,  Aminoglycosides  and
Sulfonamides (Koenen-Dierick et al., 1995; Nolan ef al.,
2000, Chang et al, 2000). Between 1995 and 1999,
Rose et al. (1999) demonstrated that residues of a range of
veterinary diugs have varying degrees of stability during
cooking and therefore, the cooking influences the level of
risk posed by such residues (Rose et al., 1999). Since, the
most of foods-producing ammals are always cooked
before consumption, more findings about the effect of
cooking on antibictic residue are needed to accurately
determine consumer exposure to these drugs.

MATERIALS AND METHODS

For this study, 40 carcasses randomly were collected
on each of eight visits from Tabriz poultry slaughter
houses in Tran in 2007. Four locations were sampled
aseptically from each carcass: breast muscle; skin; hiver;
gizzard and average weights of raw samples were 100 g.
After notation of samples characteristics; we placed them
mn sterile polyethylene containers. The used detection
method was four plate test (Heitzman, 1994) in the study,
an agar diffusion test n which an organism sensitive to
the antibacterial substances was inoculated into an agar
medium 1n a Petridis. Test organisms that used m this
study were Bacillus subtilis (PTCC1365) and
Micrococcus lutes (PTCC 1169) and the used agar
Medium was Muller Hinton agar (Quelab, England) and
this medium were adjusted to pH 6,7.2 and 8 with sodium
hydroxide and acid acidic and autoclaved as indicated by
the manufacturers. Sterile Petri dishes (diameter 90 mm)
were filled with 5 mI, of the prepared culture medium then
we seeded B. subtilis m test agar pH 6, pH = 7.2 and
pH = 8 and M. luteuse was seeded in test agar pH = 8.
Raw samples disks (diameter 2 mm) were put on each

plates also we put a paper disk for negative control.
After the samples were put onto the plates, plates with
B. subtilis were incubated at 30°C for 18 h and plates with
M. luteus incubated at 37°C for 24 h. Plates containing
B. subtilis pH = 6 are to detect in particular beta-lactam
and tetracycline residues. Plates containing B. subtilis
pH = 7.2 and B. subtilis pH = 8 are to detect particular
sulfonamides  and  Ammninoglycosides  residues,
respectively. Plates contaimng M. luteus pH = 8 18 to
detect particular Beta-lactam and Macrolides residues
{Chang et al., 2000).

A positive raw sample 1s indicated by a complete
inhibition of growth in an annular zone not <2 mm wide
around the disc. Less than 2 mm of inhibitory zone
indicated negative result (Myllyniemi et «f, 2001).
Results of inhibition zones diameter was read by digital
caliper.

The positive raw samples was placed in aluminum foil
on a metal tray and incubated in 200°C i the center of
electric oven (Memmert, Germany). Regarding to usual
and complete cocking time, roasting time was as follows:
muscle 40 min; skin 15 min; liver 25 min; gizzard 60 min
then, we perused roasted samples for present of antibiotic
residue by FPT method like raw samples.

RESULTS

After doing different phases of four-plate test, from
total 40 raw muscle samples, 25 cases (62/5%) (Table 1);
from total 40 raw liver samples, 40 cases (100%) (Table 2);
from total 40 raw skin samples, 21 cases (52/5%) (Table 3)
and from 40 raw gizzard samples, 15 cases (37/5%)
antibiotic residues were diagnosed to be above MRL
(Table 4), but none of the positive raw samples from
muscle , liver, skin and gizzard had antibiotic residue more
than maximum residue limit after roasting (Table 1-4).
Comparison between mean diameter of inhibition zones
around samples had a significant different before and after
roasting (p<0.05). These results analyzed analyzed by
t-test and SPSS software (version 15) and it’s illustrated
in Table 1-4.

Table 1: Comparison of mean inhibition zones between raw and roasted skin samples by t-test

Samnples Groups N Mean® SD SEM df t-test Sig, (2-tailedy
Bacithuy subtifis Raw 40 1.25 3.07 0.048 39 2.58 0.001
pH=46 Roasted® 21 0 0 0

Bacillus subtilis Raw 40 2.22 3.48 0.55 39 4.04 0.000
pH=7/2 Roasted 21 0 0 0

Bacillus subtilis Raw 40 2.78 3.66 0.57 39 4.81 0.000
pH=8 Roasted 21 0 0 0

AMicrococcus luteus Raw 40 1.94 344 0.54 39 3.506 0.014
pH=8 Roasted 21 0 0 0

“Mean diamneter of inhibition zones around raw and roasted sarmples to millimeter; *Differences in the inhibition zones diameter between raw and roasted samples

are significant (p<.0.05); “For 15 min
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Table 2: Comparison of mean inhibition zones between raw and roasted muscle samples by t-test

Samples Groups N Mean® SD SEM df t-test Sig. (2-tailedy
Bacillus subltilis Raw 40 2.27 3.57 0.56 39 4.02 0.000
pH=6 Roasted® 25 0 0 0

Bacillus subtiiis Raw 40 2.00 3.53 0.65 39 3.58 0.001
pH=7/2 Roasted 25 0 0 0

Bacillus subtiiis Raw 40 4.68 4.1 0.55 39 717 0.000
pH=8 Roasted 25 0 0 0

Micrococeus lutens Raw 40 1.22 2.97 0.56 39 2.60 0.013
pH=8 Roasted 25 0 0 0

“Mean diameter of inhibition zones around raw and roasted samples to millimeter; *Differences in the inhibition zones diameter between raw and roasted samples

are significant (p<0.03); “For 40 min

Table 3: Comparison of mean inhibition zones between raw and roasted gizzard samples by t-test

Samples Groups N Mean® 5D SEM df t-test Big. (2-tailed)
Bacitlus subtilis Raw 40 1.27 344 0.54 39 2.34 0.024
pH=6 Roasted® 15 0 0 0

Bacitlus subtilis Raw 40 1.19 2.91 0.46 39 2.59 0.013
pH=7/2 Roasted 15 0 0 0

Bacitlus sublilis Raw 40 1.97 3.50 0.055 39 3.56 0.001
pH=8 Roasted 15 0 0 0

AMicrococcus luteus Raw 40 1.99 376 0.039 39 334 0.002
pH=8 Roasted 15 0 0 0

“Mean diamneter of inhibition zones around raw and roasted samples to millimeter, *Differences in the inhibition zones diameter between raw and roasted samples

are significant (p<0.05). *For 60 min

Table 4: Comparison of mean inhibition zones between raw and roasted liver samples by t-test

Sarmples Groups N Mean® SD SEM df t-test Sig. (2-tailed)
Bacillus subtilis Raw 40 3.94 4.34 0.23 39 6.39 0.000
pH=6 Roasted® 40 0 0 0

Bacillus subtilis Raw 40 3.32 3.94 0.61 39 5.32 0.000
pH=7/2 Roasted 40 0 0 0

Bacillus subtilis Raw 40 5.44 301 0.62 39 8.78 0.000
pH=8 Roasted 40 0 0 0

Micrococcus lutens Raw 40 9.02 1.45 0.029 39 9.18 0.000
pH=8 Roasted 40 0 0 0

“Mean diameter of inhibition zones around raw and roasted samples to millimeter, "Differences in the inhibition zones diameter between raw and roasted samples

are significant (p<0.05). *For 25 min
DISCUSSION

The European Four Plate Test (FPT) is used to
establish whether and where antimicrobial residues
accurnulate in the tissues of commercial ammal farming. It
is essentially a qualitative screening test, which detects
any tissues substance with the property of bacterial
mbubition. This test can detect five groups of antibiotics
like Betalactams, Tetracyclines, Sulfonamides,
Ammoglycosids and Macrolydes (Chang ef al., 2000). On
the basis of international standards and obtained findings
from B. subtilis and M. luteus sensitivity test in
comparison with maximum residue limit in carcasses, we
found that observation of inhibition zones is possible
when antibiotics residue 1s above MRL because this test
can’t detect amounts of residues below or around
permissible amounts (Myllyniemi et al, 2001;
Chang et al., 2000). Therefore, we can say that antibiotics
residue in roasted samples on plate agar, reached to below
or around allowable limit after roasting in 200°C.

In this survey, perucilin’s group activity in test agar
PH = 6 with B. subtilis and test agar pH = 8 with
M. luteuse decreased and we didn’t observe any
inhibition zones around roasted samples in these plates
(Table 1-4). It has proved that cooking of hamburger,
steaks and port chops can result to rare and medium
change in benzyl penicillin’s activity but only a small
percent of original activity remamed after well done
cooking (Rose et al., 1997).

Based on a study on the residues of tetracycline
compounds in Chicken muscle and liver samples were
collected from 33 broiler and 5 layers farms m the eastern
province of Saudi Arabia over a period of 2 years. The
MRI. for tetracycline, chlortetracycline and doxycyciline
was also exceeded in raw liver samples n 21 farms.
However, after cooking in boiling water for 20 min, the
mean detectable concentrations of these three drugs were
decreased to below MRL except for CHT in 5 farms.
Furthermore, mean concentrations of TET, CHT and DXC
were also, above the MRL mraw muscle obtamed from
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10, 9 and 5 farms, respectively. However, after cooking,
the MRL of these drugs was exceeded only in 3, 6 and 2
of the farms, respectively (Al-Ghamdi et l., 2000).

In the present study, we couldn’t detect tetracycline
residues in test agar pH = 6 with B. subtilis after roasting
in 200°C (Table 1-4). In comparison with study of MS
Al-Ghamdi et al. (2000), the raw liver and muscles cooked
in higher temperature and longer time.

In a study about neomycin residues in eggs and
stability of residues after cooking, it has proved that
Frying eggs caused little or no loss of activity,
poaching resulted in 25% loss and soft boiling and
hard boiling caused little or no loss of applied activity
(Katz and Levine, 1978).

But, in the present study we couldn’t determined any
inhibition zone due to aminoglycozid group in test
agar pH = 8 with B. subtiltis around roasted samples
(Table 1-4).

Residues of fluorocinolones, enrofloxacin and
ciprofloxacine are detectable only with additional plate
with Fscherichia coli, so, we couldn’t detect residues of
these antibiotics groups in raw and roasted samples in
thus study.

Tt is demonstrated that, enrofloxacin remained stable
for 3 h in water when heated at 100°C and cooking
procedures did not affect emrofloxacin residues, which
remained stable during heating (T.olo et al., 2006). Also, it
has proved that norfloxacin residues are detectable by
high performance liquid clhromatography mn 35.0 and
56.7% of raw antibiotic-residue-positive muscles and
livers, respectively (Zaki et al., 2000).

According to a research about cocking effects on
sulfonamide residues in chicken thigh muscle, these
Sulfonamides (SAs) were fed to chickens at a dietary
concentration of 100 mg kg™ (each drug) for 7 successive
days. The residues of sulfamethoxazole, sulfamonom-
ethoxin and sulfaquinoxaline exept sulfadiazine in the
muscle cooked by roasting at 170°C were reduced to
38-54% in 12 min. However, the reduction of SDZ residue
was only 4% in 12 min. Also, residue of these antibiotics
in both raw and cooked samples was higher than maximum
residue limit (Furusawa et al., 2002).

In the present swvey, we didn’t observe any
mtubition zones n test agar pH = 7.2 with B. subtilis that
could show sulfonamides residue in samples (Table 1-4).
Reason of difference between our results with the
findings of said study may correspond to difference of
cooking degree and time.

Another reason of different can correspond to
feeding period of this drugs in poultty and because of
occurrence of some problems like vitamin K deficiency
with feeing for »2 or 3 days and another reason can
correspond to detecion method of residues that
detection technique was HPLC method in study of N.

Furusawa et al. (2002) that this said method is more
quantative and precise than FPT and it even can
determine amounts of residues below MRL.

According to results of this study and findings of
another researches about effects of different cooking
processes on antibiotic residue in food stuff, we can
concluded that cooking process can’t annihilate total
amounts of these drugs and it can only decrease their
amounts. Between various agents affecting antibiotics
residue after cooking process, cooking time and
temperature can play major role about antibiotic residue
decreasing, while food cocking. Therefore, use of cooking
processes that have higher temperature and longer time
can lead to the most decrease in antibiotics residue in
food stuff and it can provide an additional margin of
safety for consumers but the effects of metabolites of
antibiotics residue that can be produced after cooking
must be studied in human bodies by toxicology
experiments in next researches.

REFERENCES

Aerts, MML., A.C. Hogenboom and UA. Brinkman,
1995, Analytical strategies for the screening of
veterinary drugs and their residues in edible
products. J. Chromatogr. B: Biomed. Sci. Appl.,
667 (1): 1-40. DOL: 10.1016/0378-4347(95)00021-A.

Al-Ghamdi, M.S. et al., 2000. Residues of tetracycline
compounds 1 poultry products in the eastern
province of Saudi Arabia. Public Health, 114: 300-304.
DOT: 10.1038/51.ph. 1900651,

Botsoglou, N.A. and D.I. Fletouris, 2001. Drug residue in
foods. Marcel Dekker, New York. ISBN: 0824789598,
http://www . booknews. co.ulk/Books/Boolk1 756 html.

Cunha, B.A., 2001. Antibiotic side effects. Med. Clin.
North. Am., 85(1): 149-185. DOL 10.1016/30025-7125
(05)70309-6.

Chang, C. Sh., T.F. Tai and H.P. L1, 2000. Evaluating the
applicability of the modified four-plate test on the
determination of antimicrobial agent residues in pork.
J. Food and Drug Anal, 8 (1) 25-34. hitp://www.
nlfd.gov.tw/ch/MultiMedia FileDownload ashx?gu
1d=c8e77{32-d11d-4fa6-9d21-141b89999ebl.

Dipeolu, M.A. and D.O. Alonge, 2002, Residue of
streptomycin in meat sold for human consumption in
some states of Sw Nigeria. Arch. Zootec., 51: 477-480.
http://www.uco.es/orgamza/servicios/publica/az/art
iculos/2002/1 96/pdf/notadipelou. pdf.

Ferrim, A M., V. Mamnoni and P. Aureli, 2006. Combined
Plate Microbial Assay (CPMA): A 6-plate method for
simultaneous first and secound level screening of
antibacterial residues in meat. Food Additives and
Contammants: Part A, 23 (1): 16-24. DOL: 10.1080/
02652030500307131.

2471



J. Anim. Vet Adv., 8 (12): 2468-2472, 2009

Furusawa, N. ef al., 2002. Cooking effects on sulfonamide
residues in chicken thigh muscle. Food Res. Int.,
35(1): 37-42. DOL: 10.1016/50963-9969(01)001 03-X.

Heitzman, R.J., 1994, Veternary drug residues: Residues
in food-producing animals and their products-
reference materials and methods. Sg, 3: 1-8. ISBN: 063
2037865,

Hussein, K., 2004. Experimental design for he
microbiological four-plate test for the detection of
sulphadimidine residues at the levels of concern.
Bull. Vet. Inst. Pulawy, 48 (4): 403-407. http: /fwww.
piwet.pulawy. pl/doc/biuletyn_48-4/11 Hussein.pdf.

Haasnoot, W., P. Stouten, G. Cazemier, A. Lommen,
FM. Nouws and HJ.  Keukens, 1999
Immunochemical detection of ammoglycosides in
milk and kidney. Analyst, 124: 301-305. DOL: 10.1039/
a807846g.

Katz, SE. and P.R. Levine, 1978. Determination of
neomycin residues n  eggs and stability of
residues after cooking. J. Assoc. Off. Anal. Chem.,
61 (5): 1103-1106. PMID: 721728,

Kirbis, A., 2006. Microbilogical 5-plate screening method
for detection of tetracyclines, aminoglycosides,
cephalosporines and macrolides n milk. Slovenian
Vet. Res., 43 (4): 161-168. http://www . viuni-lj.siff/
index.php/component/option,com_docman/Ttemid,8
2/g1d,37/task,doc_download.

Keenen-Dierick, K., L. Okerman, L. De Zutter,
IM. Degroodt, I. Van Hoof and S. Srebrnik, 1995. A
one-plate microbiological screening test for antibiotic
residue testing in kidney tissue and meat, an
altemative to the EEC four-plate method. Food
Additives and Contaminants: Part A, 12 (1) 77-82.
DOL: 10.1080/02652039509374281.

Korsrud, G. and J.D. MacNeil, 1987. A comparison of
three bioassay techmques and lugh performance
liquid chromatography for the detection of
chlortetracycline residues in swine tissues. Food
Additives and Contamimants: Part A, 5: 149-153.
DOI: 10.1080/02652038809373694.

Lolo, M. et al., 2006. Effect of cooking on enrofloxacin
residues in chicken tissue. Food Additives and
Contaminants: Part &, 23 (10): 988-993. DOIL: 10.1080/
02652030600904894.

Myllyniemi, A.L., L. Nuotio, E. Lindfors, R. Rannikko,
A. Niemi and C. Backman, 2001. A microbiological
six-plate method for identification of certain antibiotic
groups in imcurred kidney and muscle samples.
Analyst, 126: 641-646. DOL: 10.1039/b100135n.

Nolan, M., M. Dooley, A. Nugent and M. O’ Keeffe, 2000.
Antibiotic residue testing in kidney: Comparision of
a modified one-plate test with the EC four plate test
and the Charm II test, The national food center,
Treland, www.euroresidue.nl/ER_TV/Contributions%a
201-Z/Nolan%20781-785.pdf.

Okerman, L., S. Croubels, M. Cherlet, K. De Wasch, P. De
Backer and J. Van Hoof, 2004. Evaluation and
establishing the performance of different screening
tests for tetracycline residues. In animal tissues. Food
Additives and Contamimants: Part A, 21: 145-153.
PMID: 14754636,

Okerman, L., J. Van Hoof and W. Debeuckelaere, 1998.
Evaluation of the European four-plate test as a tool
for screeming antibiotic residues in meat samples from
retail outlets. T. Assoc. Off. Anal. Chem., 81: 51-56.
PMID: 9477562,

Rose, M.D., 1. Bygrave and M. Sharman, 1999. Effect of
cooking on veterinary drug residues i food part 9:
Nitroimidazoles. Analyst, 124: 289-294. DOT: 10.1039/
a8090621.

Rose, M.D., I. Bygrave, H. William, H. Farrington and
George Shearer, 1997. The effect of cooking on
veterinary drug residues in  food. Part &.
Benzylpemecillin, Analyst, 122: 1095-1099. DOL: 10.
1080/02652039509374280.

Zaki, H. ef al, 2000. Use of norfloxacin m poultry
production in the eastern province of Saudi Arabia
and its possible impact on public health. Int. J.
Environ. Health Res., 10: 291-299. DOI: 10.1080/0960
312002001483,

2472



