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ABSTRACT

KEYWORDS

Drug residueisan important aspect in food safety. Also antibiotics are one
of the most important bioactive and chemotherapeutic groups of
compounds made by microbiological synthesis. Use of antibiotics may
produce residues in milk, and subsequently induce alergic reactions in
humans. In addition, antibiotics give rise to an increase in the antibiotic
resistance of pathogenic bacteria, which may result in health problems. In
many countries, governmental authorities have established monitoring
programsto determineamaximumresidud level (MRL) for them. Sotheaim
of this study was to determine antibiotic presence in milk samples in
Khorasan provincein Iran. During 4 months (September to December 2013),
one hundred milk samples were collected from seven dairies. Antibiotic
presence was determined using Delvo test, a broad-spectrum test capable
of detecting different antibiotics. Results showed that Copan milk test was
positivefor 9% of the samples (8 samples). Inthe other samplestheantibiotic
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content has been below the detection limit of kit.
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INTRODUCTION

Also antibiotics are one of the most important
bi oactive and chemotherapeutic groups of compounds
madeby microbiologica synthesigt. Useof antibiotics
may produceresiduesin milk, and subsequently induce
dlergicreactionsin humang?. In addition, antibiotics
giverisetoanincreasein theantibiotic resistance of
pathogeni ¢ bacteria, which may result in health prob-
lems?. Inmany countries, governmentd authoritieshave
established monitoring programsto determineamaxi-
mumresidud level (MRL) for them!.

NowadaysAmino glycoside (Streptomycin, Neo-
mycin, etc), Tetracycline (Oxytetracyclin, etc) and Beta

lactam antibiotics(Penicillin G etc), antibioticsarewidely
usefor antimicrobial purposes, e.g. for treatment of
mastitisindairy cows, and consequently aremost com-
monly typeof residuesfoundinmilkl®. B-lactams, which
had been approved for the treatment of mastitisby the
food and drug administration, belongsto primary class
of antibiotics. Itiscons dered that thebetalactam group
of antibioticsprobably may cause 95% of milk antibi-
otic contamination, and itsresiduesmay causehygienic
aswell asindustrid problemd®. It isimportant to regu-
late antibiotic residuesin milk and tofix theresidues
limitsto minimum. Therefore, National monitoring pro-
gramsarepresentindifferent countrieslike Turkey, while
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their primary purposeisto regulate and control the an-
tibioticsresiduesinmilk!”8. Quantity of antibiotic resi-
duesinmilk higher than MRLs(maximum residueslim-
its) areillegd. Sotheaim of thisstudy wasto determine
antibiotic presencein milk samplesin Khorasan prov-
incein Iran. During4 months(September to December
2013)

MATERIALSAND METHODS

Ninety raw milk sampleswere taken from retail
stores in Mashad-Iran. Samples were analyzed by
Devotest kit for quditativeanalysisof different antibi-
oticaccordingto TABLE 1. The Delvotest (Gist-bro-
cades BV, Ddlft, The Netherlands) isone of the best
known microbid inhibitor tests. Thefirst versonto be
developed, inthe 1970s, wasthe Delvotest P, designed
to detect b-lactams. This test is also based on B.
stearothermophilus, which isencapsulated in an agar
medium containingapH indicator, anutrient tablet and
the milk sampl e dispensed onto the agar surface!®19,
Theampouleversionisdesignedfor individud testsor
smdl-scaetesting, whilst amicro-titer plateversionis
designed for masstesting, and alowsup to 96 teststo
be undertaken simultaneously. A color change from
purpletoyelow, dueto acid devel opment duringincu-
bation at 64C for 24 hours, indicates a negative result.
The Delvotest P has been used throughout theworld
and hasasengitivity to penicillin G of 0.0051U/ml.

RESULTSAND DISCUSSION

Ninety raw milk sampleswere analyzed by Delvo
test kit for quditativeandyssof different antibiotic. Pos-
tiveresultswere shownin 9 (8%) samples. Thisisa
suitablefinding fromthefood safety view point. Differ-
ent studieshave been doneindifferent countrieswhich
show arisk for antibiotic residues. Mohamadi sani et
al., (2010) showed 40.8% contamination in raw milk
samplesby Copantestin Mashad-Iran™. Abedi Shirazi
(1983) reposted 57.2% contamination in raw milk
samples in Shiraz-Iran*. Moarefil*¥ indicated to
32.5% contaminationinmilk samplesin Tehran-ran3,
Karim & Navabpour™ analyzed milk samples in
Kerman-Iran by Delvo test and reported 67.5% con-
tamination to antibiotic residues™.

TABLE 1: Detection limit of antibioticsin delvo test kit
(Ppm)

Antibiotic Group MRL®  Detection range
B —lactams
penicillin 4 1-2
penethamate 4 4
ampicillin 4 4
amoxicillin 4 2-3
nafcillin 30 5
cloxacillin 30 20
dicloxacillin 30 10
oxacillin 30 10
cefecetri 125 20
cefdexin 100 50
cefalonium 20 5-10
cefoperazon 50 40
ceftiofur 100 25-50
cefquinome 20 75-100
cephapirin 60 5
cephazolin 50 25
cefuroxime 30-80
Tetracyclines(sum) 100 200
Chlortetracyclines(sum) 0) 100-150
Doxycycline 100 250-500
Oxytetracycline(sum) 100 250-500
tetracycline
Sulfonamides(sum) 100
Sulfadimidine 100 100
Sulfadimethoxine 100 100a
Sulfamerazine 100 50-100
Sulfathiazole 100 50
Sulfadiazine 100 25-50
Sulphamethazine 100 50
Suplhadioxine 100-200
suplhamethaxole <50
Macrolides
Erythromycin 40 40-80
Spiramycin 200 400-600
Tilmicosin 50 50-100
tylosin 50 30
Aminoglycosides
Gentamycin 100 50
Kanamycin 150 5000
Neomycin 1500 100-200
Param omycin 0) 5000
Spectinomycin 200 >300
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Antibiotic Group MRL? Detection range
Streptomycin 200 >1000
DH streptomycin 200 >1000
Quinolones
Enrofloxacin(sum) 100 1000-1500
Danofloxacin 30 1000-2000
Difloxacin (0)]

Flumeguin ()]

Onlincatd o >1000
Various

Bacitracin 100 1000-2000
Baquiloprim 30 50-75
Chloramphenicol 0 2500
Clavulanic acid 200

Colistin 50 1000-5000
Dapsone 0 0.5-1
Florfenicol (0)]

Lincomycin 150 200
Novobiocin 50 1000
Pirlimycin 100 20-100
Rifaximin 60 >25
Thiamphenicol 50 >1000
Trimethoprim 50 50-100
tulathromcin (0)]

*Maximum residual limits

Also, different quantitative researches have been
doneinthismatter. Dimitrieska-Stojkovicd*® studied
497 raw milk samples from eight regions from
M acedonia. Immunoassay methodswere used for the
determination of SAs. Measured range of concentra-
tions (in pg/kg) was 13.5-147.9 for sulfonamides™.
Inanother sudy Abdullah Sddiqui (2010) andyzed 147
cow and camel milk sampleswhichwerecollected from
23 different stations on different occasionfrom differ-
ent farms of UAE. He observed that approximately
71% of the tested milk sampleswerefound positive
withlow leve traces of sulfonamides. No targeted an-
tibiotic residues of sulfonamideswerefound abovethe
MRL of 100 pg/1ite. Sauvé et al. (2010) indicated
reported the amount of SAsin milk samplesbetween 2
and 14 pg L, In aresearch by Rong-wei HAN
(2013), 180 samplesof ultrahigh temperature (UHT)
milk of four top Chinesedairy brandscollected inthe
25 citiesin Chinain June 2011, and SAsresiduewas
assessed usingthe ELISA method. Resultsshowed that

16.7% contamination inthe samples. The maximum
concentrationsof the sulfonamidesand sulfamethazine
were 26.2 and 22.6 pg kg, respectivelyl8l,

It isconcluded that the results seemsto be good,
but the need for continuesmonitoringisfelt. Alsoitis
needed to control the antibiotic residuesin milk and
different dairy productsquantitavely by different tech-
niquessuch asELISA or HPLC methods.
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