Journal of Applied Microbiology in Food Industry (Volume 11 — Issue 3) ... Pages 48 to 79 I

Antibiotic Residues in Livestock Meat: Challenges and Strategies for
Reducing Them

Zahra Naziri*", Zahra Gholizadeh Farshi®

! Department of Pathobiology, School of Veterinary Medicine, Shiraz University, Shiraz, Iran.

Received Date:2025.05.05 Accepted Date:2025.08.18

[ Downloaded from amfi.ir on 2026-01-29 ]

Abstract

In recent decades, the need to increase meat production to meet the needs of a growing population has led to the
widespread use of antibiotics in the livestock industry. Although these drugs play an important role in controlling
infectious diseases in livestock, their residues in livestock products have raised serious public health concerns.
This narrative review was written to investigate antibiotic residues in livestock meat, their effects on humans, and
methods for reducing these residues. In the present study, a search for articles published between 2008 and 2024
was conducted in the PubMed, Science Direct, and Google Scholar databases using the keywords "Antimicrobial
resistance,” "Drug residues,” "Drug residue reduction,” and "Livestock products." Data show that common
antibiotics such as tetracyclines, quinolones, and penicillins remain in animal tissues and are transferred to humans
thru the food chain, potentially causing allergic reactions, antimicrobial resistance, and disruption of the gut
microbiota. Despite the establishment of maximum residue limits by international organizations, the
implementation of these regulations in some countries, including Iran, is challenging. Qualitative detection of
drug residues is carried out using microbiological and immunological methods, while quantitative detection is
performed by mass spectrometry. Thermal processes like cooking and boiling can help reduce the concentration
of these residues. To reduce the risks of antibiotic residues in meat for consumers and prevent the spread of
antimicrobial resistance, it is necessary to develop stricter policies on the use of veterinary drugs, strengthen
monitoring systems, and develop effective methods for removing drug residues from livestock products.
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EXTENDED ABSTRACT

Introduction

As the world's population increases, the demand for meat has also increased. Meat is a main component of the
food chain because it provides essential amino acids for the human body. To meet this demand, animal husbandry
has become overly reliant on antibiotics for treatment and growth promotion, which has led to significant health
issues, especially for human health. In response, the European Union banned the use of antibiotics as growth
promoters in 2006; since then, several other countries have passed strict regulations to control and manage the use
of antibiotics in food.

Use of antibiotics in livestock

The drugs and their proper use are valuable in veterinary and medical sciences because they are crucial for public
health, animal health, and maximizing economic productivity. All drug classes, including antibiotics, are used not
only to treat animals, but also to prevent disease and enhance growth. Since the late 1940s, it has been recognized
that administering subtherapeutic doses of antibiotics in animal feed can lead to increased weight gain and growth
rates in animals by reducing inflammation, enhancing nutrient absorption, and decreasing the energy expenditure
of the immune system. There are concerns about bacterial resistance associated with the use of prescription
antibiotics. In this regard, policies set by many international organizations require that antibiotic residues in
livestock products be strictly controlled as a precautionary measure. Generally, the rational use of antibiotics is
necessary to maintain food safety and public health.

Antibiotic residues and antimicrobial resistance

Antibiotic residues in eggs, meat, milk, and other animal-derived products seriously threaten human health.
Accumulating in animal tissues, these residues enter the body with human consumption, leading to the selection
and dissemination of antibiotic-resistant strains. One of the most serious public health issues, antimicrobial
resistance, is usually acquired by direct or indirect human contact with animals or by consuming contaminated
products. Excessive use, poor administration, and neglect of drug withdrawal periods raise selective pressure on
bacteria and hasten the spread of resistance genes. Simple disease treatment becomes challenging when antibiotic-
resistant bacteria, especially those found in poultry, are transferred to humans. This trend seriously threatens
global health and food security and may return us to an era where many infections cannot be cured. Therefore,
careful, controlled, and rational use of antibiotics in veterinary medicine is crucial to curb antimicrobial resistance.

Methods for detecting veterinary drug residues in animal-derived food products
Various methods are used to detect antibiotic residues in food of animal origin, which play an important role in
ensuring food safety. Microbiological methods, relying on inhibiting bacterial growth in the presence of drug
residues, are cost-effective and straightforward, but slow and have low sensitivity. Tests such as Premi® and the
Four-Plate Test are among these. Immunological methods, such as enzyme-linked immunosorbent assay (ELISA),
operate based on antigen-antibody reactions and have high accuracy, but require more time and special equipment.
Biosensor technology has also been introduced as a rapid, quantitative, and multiplex detection method. These
sensors provide reliable results without the need for a specialist operator. Finally, confirmatory analysis methods
such as liquid chromatography and mass spectrometry are used for definitive and quantitative detection of
residues, although accurate, they are expensive, time-consuming, and require high expertise.

Methods for reducing antibiotic residues in animal-derived food products
Antibiotic residues in animal products are reduced to some extent by heat treatments such as boiling, frying,
roasting, and microwaving. Factors such as the type of antibiotic, temperature, cooking time, pH, and tissue type
(muscle or liver) contribute to this reduction. Some antibiotics, such as oxytetracycline, ampicillin, and
chloramphenicol, are heat sensitive and are reduced by up to 94%, while chloramphenicol and vancomycin are
more stable. Cooking transfers or breaks down the concentration of residues from the tissues into the cooking
liquid. In Egypt, Nigeria, Irag, China, and Iran, the positive effect of heat on residue reduction has been confirmed.
Although microwave cooking is sometimes less effective, its combination with an acidic pH performs better.
Despite the effect of cooking, residues may not reach safe levels if initial levels are high; Therefore, control on
the farm and at the slaughterhouse remains essential.

Conclusion

The inappropriate use of antibiotics has a negative health impact on humans, including drug poisoning, toxicity,
and antibiotic resistance. Common antibiotic residues include tetracyclines, quinolones, and beta-lactams. While
developed countries have set higher standards, many developing countries lack the necessary monitoring to ensure
control of drug residues in foods. Antibiotic residues must be detected using a screening test followed by a
confirmatory test, but high costs and a lack of experts to perform these tests are serious challenges. Some food
processing methods may reduce some residues, but ultimately the main priority is to prevent exposure to them at
the source. Effective control requires stronger regulations, increased awareness, the development of rapid
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monitoring methods, and alternatives such as probiotics, herbal remedies, and vaccination, all of which must be
implemented within the framework of an integrated “One Health” approach.
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b ©9 50 95

Sl oS ani b 4SS5 05 4 2 ol Ysene

ol sk oo i 1B 3l ge 53 (Sjals (slagls
S Sl a5 Sl p0le; Ll 4 o 4 U5 ke sl a5
;wf"f)bﬂ:‘ a0k el i s opl S ol
b S a5 I 1y ol Jewily romen LS o fos s
S ol s iy aleT &K s 1) S T
53 omlesT sl 5o mlesT Jols ol LIB 55 61yl
il Ay e G SH s GaleT sl e ok
JSes pH S50 65 Lol pom s STl G gl b ot
b L sl el glos 53 &5 (gy5b 4l ol

1 Bacillus subtilis
2 Sarcina luthia

[ Downloaded from amfi.ir on 2026-01-29 ]

v Ias @luo ;5 (691,15 (659l g9 Ko dolidiad



http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

ol gals o)l 5 il :pls cudsS )0 (Suign T bl

b (Sl w9

el ol mT-05 BT ey ol 5 sy o)
i T 4 et S g g gal Gl a5 0 7 sle
2 e Ysems e iew 5 Cwl (ELISA)
O35 5 Sl gy opl sl an 5T UL Gla o e
Sl sl slap 3 A Sl ke bl eals o g2e
on 3 6l skl 13 Y1 e 5 sl s sy 1Y)
et 358 on Joate b &Sl 5w adsl o3l ST (s,
4 5550 o0 Bl ESale @ @ sas Sl 0dd ol Sl 05 5T
S Sl o Ol 5 Jate oy 45 4 Joaie (930 ST
T LS s b BT o oo (B e 35
25h oo LS| Sl 4 (ol ol HIULES ST, Wl
5 Jate 534 (ST =05 (BT oSS 4 456 0k (5T
6 g 2ol o 5Tl s b 0l 5151 g
355 05 P Ol 5 o8 o Ol ofies B3
23 sl s (26 slpYhd Y o s (Ve ) 3,ls
slili g adsl oL BT K L b Salr 6 bsy opl
25 er S0 s @ gl Slodd ol unal 05 (1L 5355 8
ol 38 8Ll 1y o 5T L Il 05T Ol oo ¢
ol A sl e ST oyl b 5T S
N G feS e Al i 4isad 53 OFST e 4
o A ol Jeate Sy 4 5T Ll 05 T
o) 02 ashie 45Kl g s B 0 5T () e g
Jasl Ol 5 03 ST Hllhe (o sSan dlaly (Il
V)05 355 f—ﬂ bl o5 =T

() Fu (5 H9Us-

Sl Mo byl S skt 5 Fe S
Sl S o301 BB IS &S 4y (e 5150 il
S bl 4 36 5 S e s e
Ly oS e T st cul el (55l slaodile
s o S jaase g9, 4 5 Ok 1 YL Ol

RPN G NI SO W I TG PN S

2 Enzyme-linked immunosorbent assay

71

4 Premioge T g 5o bl 51 glases Olge 4
ookl 6L bl s g ol ST D se
A Sl g S oDl odd (b dd e g e
ok 4l oYL Sl Y-l (Sl s ST
Sl odd adeine b ldSlul b aaly ys (ol
ol i Gl S el Premio se ;T
) dde 53 ool o o3 goue 53 eSS 4 5T
ol &S dhen 51 Ks o oSS Sle gl el Ll
33 LSS ll 5 okile BL Slms d ST LT 51l
s 51V il (S AS 5 0 55 Sa 0 ) alS
G Ly S il (pFAS 0 85 Sa Vi)
Wb LS 2T N @l Sombe A0

(5Y)

lE s S s oSS 5 bl (ak ler 05057
GBS 55 o5 Sn dd (gl oile Bl adets (sl o 0
o 1 Sl (S das By opl el Gl slite b
A 1y 9 S A5 Blse alii sl OIS W5
Sk oler ol by OT 6 51487 5k Oles Las
5 omebole pslol LS Sl il LT
ohd LIS Calides GWPH Lo st esSsST S
I uwliiu,-;}urtsm ary e 4 PH # ol
A5 o olulis 1) sl i) s PH V/Y (s o Lonis
AWcM:@UQ&JJbLA.\Q“HTpHAj
b by Sl sl estis) s 5Se L pH
S odd Ledie Jes 3 Ll LFA) das e el
ebls gy s a8 o glls 1) basb .
s slaze] b a5 ey STl g lady 5SS T
s pluS & U8 s I a5 Dp05T (nl imen
kil o gl 25 03503 3 g2 5 46 30 53 S5 4 5T
LOJsS 5ok 5 LelS Y-k de bl s & o
K SPRARCIE I S PRCIN X GV SN JICI B I

(PA) Wss

! European four plate test


http://amfi.ir/article-1-156-en.html

S obatisei 53 ol o5 S A slaedile b CiaS
Lph o oslital (s Sote adsl 6 S sla s b
(5F 5\A)

SMge 35 Sigw T bl el sl by
Slaw line b 210

L god D pan pl S po 0 Sl DY g i
€038 o el €03 57 0 505 sly) Calies (5l Dl
635 2 (03,5 @b L 05,5 # p 0ilh g2 003,57 515k
AL 5 3 sl il e o 355 e il 8 0T
AL s Olpen phaB s G b Sl (g0l e kile S
S PH Caltdee 7 sl peds ) oMo 558 (ol
Gble 2o, a5 B 2E 5 e slob;
V) Lyls Calides ST 5 OV guames 55 lag s

4 de e o I (G ks (Bl aru 5 Sla)5iST o
oo S (ST b LT S el ea g ol L5
N02 8 5 miS b 055 0505 by iy T 3L 01y
S 565550 55 (6 rie MBI Ll (FA) L5 b3y
365 G35 3,51 5 b el 5L 500 bboile BL s 5 s
#3901 Gl (ol B e 930S o e 05 515

AVF) 305 &1y ol 4 s J guammn 455

b Sl iy & Sl ows S atie Slids o
S ST L Odb b b 4 e i FO Ske
(opoteldd g &S el edeie ummen (OF) 558 o
o O 5S dlasy 5SS el JSedal JS7 kol 51
5 ol sSls (s S s s (mellilS
STaS o s ek Hll Syl ol 55 e 5T
A ol Syl o S sl ) 5 SOl 5
@1 G ok (g e oSVl i (Ko (55
4 ol Sl 4 Cod (G B s (S 50T 5 ke

(V) Ly o

Oy 0p g (g yudii

el &S o 3 Jiwe &S (s ) OLAS aeiS
35 S Jshe dls (b (ST els 0 5T dile (g olie
2 AT il ok osliial a5 sl Sm Sl 53 0 28 5
robe 25308 5 05 STk ST o8 5 Jor s o
dren S gals glagls bl ¢ S je 6l plubs
S Olsie 4 el s Jle s gyl ol VY 5IA)
sbasls bl S Gl R 3K
o) (IS b 4 bl aBl aney b8 s Sjels
L o o3lital J 28 pome slaoisleT 53 b S
A i 8 53 1y eile (Bl cpkr Wl o 2
635 3l o 5 4 5o OISl il 5 o ol ol 5 dims
wr@\;ou;&_;a\:;);|,Ln4;r;,ua,uu6§p)'\

.OA)

LI - RCIVRSE S S WU VI CRY N | PR
s ol 0d Il o 55 apbSY ey (slasutile L
Oljen 7 ol Jlsl 08 deuSTlis3 (5,8 05000 L
b aleST e Wy b ke 0T W
03 Ll by 3 g 4T 55k 4l s g i
L5 Ol en g ed 4 503,8 Slga Ly (09 Som Ly
)Ll (o0 B8 55 0 S STl

Sl 6T Sl b9 s

b pled 03 b 5 plebs sl o S I m
plowl g sliia L glald ) S5l gl ls adile
ot A 5 e SIBT ) el Jal s 5 425 3 55 o0
Wl 0T CaS a5 Laits (oM g gl
Slee 5 Sligas by B 1 gl LT gl sy
o> F5saT Jo el oo hnen 3oy (oo
S gn bl la By 5l S sl UYL e L
(o Sy o e b Sl eslizl 1l O sle
Saelism b Gl Ll (S5l S
Osliin b o i b (ESI) (s ety S
ot 5 glelis Sy S (APCD " ! jlid olass

1 Atmospheric Pressure Chemical lonization

[ Downloaded from amfi.ir on 2026-01-29 ]

\Al 1o Bl ;5 (69 3,5 (5599w g S aoliliad



http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

ol gals o)l 5 il :pls cudsS )0 (Suign T bl

5l @ ee VF ol 4 e 58 o5l s S 51 dslas
4 g0 3l 4303 Wk gy Dot (SSse (BT LG a2
Ao yd 53 .05 5 S s BT 51 i sl Cute sla
PV b8 g s 5 ka5 gon (5 51 s 6 5 )
Gl 5 STy sl i) g oSS Lul 5 ST
s S T sV b
5 ol enlaS oy e LB @ Sl 6550 S
as Sl Gpmen AEL o s 595,80l e
G5 05 S5 Sl S S, 0 S wd 5 0kl e
sy el w4 SLS ST el SL
GlpessS 53 Ko ST okl Sb bt 2alS g

VF) Sl O]

Cakisen bales ,50 oni Coa bt 2es 55 (g alllas o
sbile Sl chle  (lal 5 Ciny Calibes la 5 9))
w38 et 288 06 W, 23l 53 AL 5 S|
2 oSl s WS bl Olli e 5 055 ad oS
Y5 5 OV/F Olje & iy 4 1y 288 0L, e
Gy cble oo, SSlepH & s s o 2alS do)ys
ST LYY PH s S e ol alST ds s P4/
05,5 5 ST s axd pasgs Sole 378V 5 OV//Y LN
23 s JB el S gl Sb ol s sdalin
SVINS) PH § 53 (IS lul 5 ST ekile SL ke
(IAMIVA 5 VA1/8 JFA/+9) PH V/Y 5 (JAS 5 VATV
sdalie o 4y 5 ep a5 S0l gy T e wised 6
s Gl Gk A S Dl s 8
23 G S 05 S w8 Jb s Sl JHlas
Ve les posleseil Ll PH 55 a5 AST slad sal
S eble 6 8b s, 5w o oS Sl ao s
ST g B palS sl Sl s
OB LS (o pme &5 das o O Ciu b Sl
ST ekl S ks Sime 5 Sl S
PRI VPRNIGEJ WL EPRIE IR P S e e W

73

S1s skl L Cble o5 Cul osls Ol Jiags
2le Bl 5 bl (o 2T 8 S e Sl ey IS
.xﬁ@ésﬁ)@%cuqd\wbdh@leh
Sl IS5 b T Sl 5 (oS S b
a5 00— gles 4o Q:Lsd,.fu“jlm}:ijlfw}f):
Al o S a3 00 BY ids Yo Soke 4 3l Kl
w38 i S i S Sl ek Latie (ol poesde
S oAl chle ys (JAF /YD) g5 LB tals
Calies gl sy posdle bl o ¢SS SISl s
2 esill Ghals 310 pH Calies b 5y 5 oy
s Ol5 o D s Lo Kl s WS g,
5 opb 0T KLl 5 ST bl &yl > S 25 S
Glokile Sb 5 doys O B VY o 1) Skl IS
Sl Sy s o0 2l Lo y3 2Y B FO 1) sl o) g
Sl Lo 53 AF B VA O s gl g oyl o T L
Sl Loy VA Ol 5 e 53V 1 DDT s sl )l

V) 4S8 e sl

obile Sl Sy il sl o) BB 6, e 5
N 5 0dks adllan 235 o w03 (SSsm (ST
1S 5los S 5l eslizal b ela &G ST bl ST
Slaotle G lsgme a8 YL LS L ab
LT3 53 8 5 g IS5 (ST 5 e 5105 e
el oD (VF) sl okl daliie 05 7 5 o 5 0L o
ST Ll (s ) slite 4y e 53 K03 (gl anlllas 53
2 S Slles 136 5 s e o 55 5 ey S
s ol ¢SS Ll 5 ST (6l 0liledl O e Ll oy
2V LS L mle B 5l S Co 5sSals
Fro b S e easTp 5 osli e b S Gla 4sal
53 0dkd ST S sw 5T ebile 3L Ol 5,8 L5
OY XY O 5 AS” Oy Ol 45 o 5 4 oy 2 0
RSy calia la gy e 30 Lo s YF 5 0F
Sldos b § e Ci S 5o 1) (S (ST ekl L
ommmen (V) 515 2alS do ys VE/YY B YO/ 1 sline

@903 Ol e 53 05 Olial s Jii’ &l adles s


http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

ol Jalse 5l e s il § 5 5 Som Olaj ke

5 bd ST glaoile 3L ol i 108 5T

J cpl b dizs ubo gl i 5ol gl sl
LI e P

Ll esyls 51,3 058 - ol 5l o 3l bekile 3L
Al o als ekl SL chle gl Eel 55 Sl
) OLS 5 ol Wl el adan 515 v Jb- f L
Pl b 8 5o LOT Ol STe3 g4 il ol o
B{S-T PR N Y CS-Py PRy AP |
Neasi BT Joys me 5l (o ls slrotile SL

5 GoMals ar 5 5 S 50 BT e 0l e

VA &S5 50 5T O30 (6108 e

RP-HPLC ¢St S 550 ogy &S5 51 a5 (gl anllas s
lrokile B 2ol ) Sl e 5 0ole

S s b o (258 F e 3l 43 e S 5T
4S5l OLE el cold ol Coey Calies

oo Wl 00352 L 4R35 N0 b O g2 U s oS 54T
5 dl Al LAYV OT Clale cards FO—Y )l

ST ol ppopen ks alb L ol 25 DS 5
Voo sles 53 Jsl 4ids 10 )3 035 F e b S

“AY s PO 51y Lol cos g bl oS Sl do s
a3 V0 slos j3¢pl pogdle il ials Y.
odile 3l Clale (ysby Al s 45l 8 ol

—r bsl T sl am s Y gles ps bl oSl Ll
B o 05 00 0) 55 SGle by ok 4y o SLIS™ 435 0
ol e 53 i edalin g 5 B IalS 5 (aids s
23 (oo A i Olej Do 5 bed ST A Oy sk
S iy 5 Lyl e S e Slaokile SL ialS
A4S S8 b F 53 DS ol el 4 Wl e
Va)

C%) 058wty b s p S Olpl 03 (Shas3,
¥ Ol 410 C°) 59,k g (s ¥ S a Yoo
o...b\.au.;l: U,ZAKJA (?//\ )0//\) pH J::Ju“ L: a‘ja.h (@J
5 Sl 5 ST S o 5 gl S T

Oy 0p g (g yudii

oS il VUl sl SL adsl Clle &S S5 o
Al il ebiledl d STl 5l 0T Clle ol
LaaL?Jl:;:,f) C)‘}a).) Lﬁcu\JLo.:.;Lj J}w Q)LEJ ‘L}i‘fb

(&N) 3}56& el dLaur.A

g ,ls olile BL gl oy p 4 (gl andllas 55 Bl o
oS eyl b 5 osb 58 a8 5 gL SLas
cadllae ol )3 Sl s (OUS 5 03 S 2 i S)
03,51 p i gai Av 5036 Cb S Ggai Ar ol & ga VS
Dopon (IS e 5 e SEa ca S B b S
ookl Bl glols ¢l s oosTpar Bolas
@b L mle B8 5l 8 51 sl pil s 5 ALl 5
ol AT p Lo e (Slad gad e AS o3liul YU
1o & a3 Vo slos 53 (0L g 5 03,8 LS
o Al T 5 ol 316 8 15 adds ¥ Sk
V4313 0L S 38 gy (901> laetile L
ALt 5 ekile 3L (5l (LAANY) &5 505 YA (&5 g V50
3t gl g 0ile B (gsl= (LVVAY) 4505 14
w5 a Ol sl 18 S Ll 5 adile BL O e
8 55 \9#/YY ppb 5\ YO¥/V 0 ppba\ovY/4a ppb
4 0Ll g 5l oy 4 35 DS 503 S5 2 8 ol
53 .8l rals FO/YY ppby YV/Fr ppbotY/fY ppb
PPD & lSLal 5 0ile S Ol 03,87 ST )
(Cpoman 3L talS VW/FF ppb s 4/YY ppbdo/#a
PPb s 5 4 A3, 5 b sl ) g oile 3L O e
OB g 5l ey &5 55 VYV/YF ppb o FV/ ¥ ppb FO/Y
05,5 OS5 ey 5 V/AY ppb s V/08 ppbcd /00 ppba
asdlls opl. 3l EalS Y/ Y ppb + /Y ppbed/Fe ppba
SIS 5 0l ) ol sauT b &S das e Ol
3 AL Glokile b mhaw g 55 b6 5 sba (035
288 haesysT i 5 o3l i 5o 1) el sl s

VW) das o il

ﬁ}jjgib}g'p;'cfw‘quﬁj;tﬁjéélwb
oab sy i 8 s lad ST (laokile SL j2alS”

L@QJ})S}‘JQW&)}J‘@\QJ;‘Sw)jb

v¥ 1o Bl ;5 (69 3,5 (5599w g S aoliliad


http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

ol gals o)l 5 il :pls cudsS )0 (Suign T bl

il G SE sleosT oSS i)
L 4 ,0005,20 (ELISA; Premi ¢ ol sle> sla0 503T)
&l (HPLC-MS/MS) asle a3 i sl sls s,
Gl bl el (gh5,8 L (Gilu WSy gluls
5 b oS s |53 gome anaiste (5,0 5 (S g
W 53§ Dl Sl 23 03 g 50 Sla Al 4
Sleld Gl FasaeS 5 Smm GRL st sy
wle) oM 6)5T 5 sl sy 2 5d planil o ls GLle
b A5y e (Calisee glales 3 (IS 5 edes (i
Lol s 2als 1) bodile Sb chle g5 L6 b
5 PH Ol s S5 50 8T ¢ 5 40 atusly LOT i 51
LIl @Puﬁ@;u,)u ol Bl S sl
S5 s 3 el Nl o8 a1 6 S
o $ ol 35 el 50 53 Ll el 5505 5
9 S 5l iy 4 OS5 e 35
5 35 5 gl ealizal I (5, Ky 53 oalul Jomol,
Olajp sl p s Sl blous g0 2ol ol T )
35 2T il ol sla 3 g,y s (5 ol
OT HUS™ 55 5 el OB S s e 5 OB S 5 Oleo
S g e o ol Ly Saly dr s 5
4 WIS OalinSTly Gasly 5 A LS 5
gy 53 hled LS S g ST 4 Sals a8
4 LS8 62,50 55 a3l (S5 g 5T LR alis b ablis
5 O gm cOladl CaMs b ol (Ml g oD s s

355 al Olajod sbas s § Laes

75

S5 osba sy 35 g cfp SES 53 ribali s
PH F/A 53 Ll cisls 2als 1) S su 5T sbaetile 3L
Cpoman i edalie PH O/A & G (g i Rl
FALpH 2ol LS 5 5 095 Sl S s asin
2 ST ekl Bl 2l sl sy e

W) el o b S

S5 o

93 S5 T 3 Sl b bl 5 032 sslic
4 e iy &5 e 5 Slays 15l &S Olsieas (655l
NV pams plo 5 S8 53 (S ST SLle peas
2 6okol) Sl Ll e Lla pl Sl el il
WSS T Gl jiSTy alex 1 ezl axdls Olusl Cwdl
5 o5 Loy md 3 er Sl S 5 200l Coa
Uil (glonlisS™ s (1B o9 ,Sen > laaglin i 2
Gl IS &S das o Ol andllas ol (glaasl .S
by LOIRS eSS e (S ST
tllods oluls by Glawsei 43 5 Se Hsba Lapts™y
Ol ae Cpets by 5287 51 (6ol 534S Sl Jb= 55
gl S Lo ge obilesl wlnTio 5 @S Cdun
ol lde slge 3 S BT Gbredile S L Sl
e g5 b= 5 (6la 58S 05 94 (bl S s bl (ol
305 3 g syl cpl gl | )3 pla Hle Olioven
359 (S ST GL I 57 50 (ol slo 2l 51 (S
1B F e sl s el Dol gl (BT sl
O:.f).)@lf.‘—:‘rscd\ﬁo)w.@‘h)ﬁf@lﬁ):
O pn ladaly 350 53 O U s pme 5 O lels
A Sl 035 s ) e (eSS g ST 4502

1 One Health


http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

Olyen 9 sl

10.

11.

12.

Soepranianondo K, Wardhana DK.
Analysis of bacterial contamination and
antibiotic residue of beef meat from city
slaughterhouses in East Java Province,
Indonesia. Vet world. 2019; 12(2): 243.

Bor N, Seguino A, Sentamu DN,
Chepyatich D, Akoko J M, Muinde P,
Thomas LF. Prevalence of antibiotic

residues in pork in Kenya and the potential
of using gross pathological lesions as a
risk-based approach to predict residues in
meat. Antibiotics. 2023;12(3): 492.

Odundo F, Ngigi A, Magu M.
Sulfonamides and B-lactam antibiotic
residues and human health risk assessment
in commercial chicken meat sold in Nairobi
City, Kenya. Heliyon. 2023;9(8).

Wang H, Ren L, Yu X, HuJ, Chen Y, He
G, Jiang Q. Antibiotic residues in meat,
milk and aquatic products in Shanghai and
human exposure assessment. Food control.

2017; 80: 217-225.

Zhang Y, Lu J, Yan Y, Liu J, Wang M.
Antibiotic residues in cattle and sheep meat
and human exposure assessment in
southern Xinjiang, China. Food Sci Nutr.
2021; 9(11): 6152-6161.

Arséne MMJ, Davares AKL, Viktorovna
Pl, Andreevna SL, Sarra S, Khelifi I,
Sergueievna DM. The public health issue
of antibiotic residues in food and feed:
Causes, consequences, and potential
solutions. Vet World. 2022; 15(3): 662.
Rana MS, Lee SY, Kang HJ, Hur SJ.
Reducing veterinary drug residues in
animal products: A review. Food Sci Anim
Resour. 2019; 39(5): 687.

Ramatla T, Ngoma L, Adetunji M, Mwanza
M. Evaluation of antibiotic residues in raw
meat using different analytical
methods. Antibiotics. 2017; 6(4): 34.

Chen Z. Hazards and detection techniques
of veterinary drug residues in animal-origin
food, INE3S Web of Conferences 2021;
June 15, 2012; China: EDP Sciences. 2012;
PP: 04033.

Beyene T. Veterinary drug residues in
food-animal products: its risk factors and
potential effects on public health. J Vet Sci
Technol. 2016; 7(1): 1-7.

Bacanli M, Basaran N. Importance of
antibiotic residues in animal food. FCT.
2019; 125: 462-466.

Chicoine A, Erdely H, Fattori V, Finnah A,
Fletcher S, Lipp M, Sanders P, Scheid S.
Assessment of veterinary drug residues in
food: Considerations when dealing with

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

égl.i.o

sub-optimal data. Regulatory Toxicology
and Pharmacology. 2020; 118:104806.
Bartkiene E, Ruzauskas M, Bartkevics V,
Pugajeva I, Zavistanaviciute P, Starkute V,
et al. Study of the antibiotic residues in
poultry meat in some of the EU countries
and selection of the best compositions of
lactic acid bacteria and essential oils
against Salmonella enterica. Poultry
science. 2020 ;99(8):4065-76.

Getahun M, Abebe RB, Sendekie AK,
Woldeyohanis  AE, Kasahun  AE.
Evaluation of antibiotics residues in milk
and meat wusing different analytical
methods. Int J Anall Chem. 2023; 2023.

Mohammadzadeh M, Montaseri M,
Hosseinzadeh S, Majlesi M, Berizi E, Zare
M, et al. Antibiotic residues in poultry
tissues in Iran: A systematic review and
meta-analysis. Environ Resh. 2022; 204,
112038.

Patel SJ, Wellington M, Shah RM, Ferreira
MJ. Antibiotic stewardship in food-
producing animals: challenges, progress,
and opportunities. Clin Ther. 2020; 42(9):
1649-1658.

Anadén A, Martinez-Larrafiaga MR, Ares
I, Martinez MA. Regulatory aspects for the
drugs and chemicals used in food-
producing animals in the European Union.
Vet toxicology. 2018: 103-131

Ture M, Fentie T, Regassa B. Veterinary
drug residue: the risk, public health
significance and its management. Vet Sci J.
2019; 13: 555-856.

Canton L, Lanusse C, Moreno L. Rational
pharmacotherapy in infectious diseases:
issues related to drug residues in edible
animal tissues. Animals.
2021;11(10):2878.

Al-Mashhadany ~ DA.  Detection of
antibiotic residues among raw beef in Erbil
City (Iraq) and impact of temperature on
antibiotic remains. Italian journal of food
safety. 2019;8(1):7897.

Van TT, Yidana Z, Smooker PM, Coloe PJ.
Antibiotic use in food animals worldwide,
with a focus on Africa: Pluses and minuses.
Journal  of  Global  Antimicrobial
Resistance. 2020; 20:170-7.

MaF, Xu S, Tang Z, Li Z, Zhang L. Use of
antimicrobials in food animals and impact
of transmission of antimicrobial resistance
on humans. Biosafety —and  Health.
2021; 3(1): 32-38.

\t4

1o Bl ;5 (69 3,5 (5599w g S aoliliad



http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

ol Bl b5, 5 Ly ipls coligF 50 (Suign ST LU

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

Gustafson RH, Bowen RE. Antibiotic use
in animal agriculture. J appl microbiol.
1997;83(5):531-41.

Berrada H, Molt6 JC, Mafies J, Font G.
Determination of aminoglycoside and
macrolide antibiotics in  meat by
pressurized liquid extraction and LC-ESI-
MS. J Sep Sci. 2010;33(4-5):522-9.
Khaniki GJ, Aghaee EM, Sadighara P.
Chemicals and drugs residue in meat and
meat products and human health concerns.
Journal of Food Safety and Hygiene.
2018;4(1/2):1-7.

Mashak Z, Mojaddar Langroodi A,
Mehdizadeh T, EbadiFathabad A,
HoomanAsadi A. Detection of quinolones
residues in beef and chicken meat in
hypermarkets of Urmia, Iran using ELISA.
Iran Agric Res. 2022;36(1):73-7.

Uma G, Ashenef A. Determination of some
antibiotic residues (tetracycline,
oxytetracycline and penicillin-G) in beef
sold for public consumption at Dukem and
Bishoftu (Debre Zeyit) towns, central
Ethiopia by LC/MS/MS. Cogent Food &
Agr. 2023;9(1):2242633.

Bahmani K, Shahbazi Y, Nikousefat Z.

Monitoring and risk assessment of
tetracycline residues in foods of animal
origin. Food Sci Biotechnol. 2020; 29:
441-448.

Jammoul A, El Darra N. Evaluation of
antibiotics residues in chicken meat
samples in  Lebanon.  Antibiotics.
2019;8(2):69.

Kamouh HM, Abdallah R, Kirrella GA,
Mostafa NY, Shafik S. Assessment of
antibiotic residues in chicken meat. Open
Vet J. 2024;14(1):438.

Yousif SA, Jwher DM. Detection of
multiple presence of antibiotic residues in
slaughtered sheep at Duhok abattoir, Irag.
Iragi Journal of Veterinary Sciences.
2021;35(1):49-55.

Fan W, Gao XY, Zang MW, Li HN, Guo
WP, Li YY, Wang SW. Development and
evaluation of a preliminary screening assay
for antibiotic residues in meat. Appl
Biochem Biotechnol. 2021;193(4):1129-
46.

Callaway TR, Lillehoj H, Chuanchuen R,
Gay CG. Alternatives to Antibiotics: A
Symposium on the Challenges and
Solutions  for Animal Health and
Production. Antibiotics. 2021; 10(5):471.
Arafa EE, Edris S, Ahmed-Farid O, Sabike
Il. Critically important antibiotic-residues
assessment in raw meat of various origins
marketed in Egyptian markets by mass

77

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

spectrometer. Benha Veterinary Medical
Journal. 2024;47(1):74-8.

Muaz K, Riaz M, Akhtar S, Park S, Ismail
A. Antibiotic residues in chicken meat:
global prevalence, threats, and
decontamination strategies: a review.
Journal of Food Protection.
2018;81(4):619-27.

Sattar S, Hassan MM, Islam SK, Alam M,
Al Faruk MS, Chowdhury S, Saifuddin
AK. Antibiotic residues in broiler and layer
meat in Chittagong district of Bangladesh.
Vet World. 2014;7(9).

Sarker YA, Hasan MM, Paul TK, Rashid
SZ, Alam MN, Sikder MH. Screening of
antibiotic residues in chicken meat in
Bangladesh by thin layer chromatography.
J Adv Vet Anim Res. 2018;5(2):140-5.
Wang B, Xie K, Lee K. Veterinary drug
residues in animal-derived foods: Sample
preparation and analytical methods. Foods.
2021; 10(3): 555.

Treiber FM, Beranek-Knauer H.
Antimicrobial residues in food from animal
origin—A review of the literature focusing
on products collected in stores and markets
worldwide. Antibiotics. 2021; 10(5): 534.
Ortelli D, Sporri AS, Edder P. Veterinary
drug residue in food of animal origin in
Switzerland: a health concern? Chimia.

2018; 72(10): 713-713.

Pokharel S, Shrestha P, Adhikari B.
Antimicrobial use in food animals and
human health: time to implement ‘One
Health’ approach. Antimicrob Resist Infect
Control. 2020; 9:1-5.

Hassan MM, El Zowalaty ME, Lundkvist
A, Jarhult JD, Nayem MR, Tanzin AZ,
Badsha MR, Khan SA, Ashour HM.
Residual antimicrobial agents in food
originating from animals. Trends in food
science & technology. 2021; 111:141-50.
Baghani A, Mesdaghinia A, Rafieiyan M,
Soltan Dallal MM, Douraghi M.
Tetracycline and ciprofloxacin
multiresidues in beef and chicken meat
samples using indirect competitive ELISA.
Journal of Immunoassay and
Immunochemistry. 2019;40(3):328-42.
Adabi M, Reza Faryabi M, Nili-
Ahmadabadi A, Gharekhani J, Mehri F.
Evaluation of tetracycline antibiotics
residues in chicken tissues using the four-
plate test, ELISA, and HPLC methods in
Iran. International Journal of
Environmental ~ Analytical ~ Chemistry.
2024;104(9):2014-23.

Vahedi Nouri N, Salehi A. Investigation of
the antibiotic residues of broiler meat in


http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

Olyen 9 sl

46.

47,

48.

49.

50.

51.

52.

53.

54.

55.

northern Iran. JSFA Reports. 2024; 4(1):
33-38.

Ahmadi M, Zarean Bani-Asadi F, Rokni N,
Golestan L, Shahidi SA. Assessment of the
distribution and concentration of residual
antibiotics in chicken meat and liver
samples collected in Tehran by liquid
chromatography and tandem  mass
spectrometry. Egyptian Journal of
Veterinary Sciences. 2021; 52(1), 11-21.
Ghasemi F, Fathi B, Jamshidi A. Detection
of antibiotic residues in poultry carcasses in
Mashhad poultry abattoir. Iranian Journal
of Veterinary Science and Technology.

2014; 6(1): 30-36.

Babapour A, Azami L, Fartashmehr J.
Overview of antibiotic residues in beef and
mutton in  Ardebil, North West of
Iran. World Appl Sci J. 2012; 19(10):
1417-22.

Abasi MM, Rashidi MR, Javadi A,
Amirkhiz MB, Mirmahdavi S, Zabihi M.
Levels of tetracycline residues in cattle
meat, liver, and kidney from a
slaughterhouse in Tabriz, Iran. Turk J Vet
Anim Sci. 2009;33(4):345-9.

Stavroulaki A, Tzatzarakis MN, Karzi V,
Katsikantami |, Renieri E, Vakonaki E, et
al. Antibiotics in raw meat samples:
estimation of dietary exposure and risk
assessment. Toxics. 2022;10(8):456.
Almashhadany =~ DA.  Detection  of
antimicrobial residues among chicken meat
by simple, reliable, and highly specific
techniques. SVU-International J Vet Sci.
2021;4(1):1-9.

Mingle CL, Darko G, Borquaye LS, Asare-
Donkor NK, Woode E, Koranteng F.
Veterinary drug residues in beef, chicken,
and egg from Ghana. Chem Africa.
2021;4(2):339-48.

Oyedeji AO, Msagati TA, Williams AB,
Benson NU. Detection and quantification
of multiclass antibiotic residues in poultry
products using solid-phase extraction and
high-performance liquid chromatography
with diode array detection. Heliyon.
2021;7(12).

Almashhadany DA. Monitoring  of
antibiotic residues among sheep meat in
Erbil city and thermal processing effect on
their remnants. 1JVS. 2020; 34(2), 217-

222.

Verma MK, Ahmad AH, Pant D, Rawat P,
Sharma S, Arya N. Screening of
enrofloxacin and ciprofloxacin residues in
chicken meat by high-performance liquid
chromatography. J Pharm Res Int.
2020;32(21):64-9.

57.

58.

59.

60.

61.

62.

63.

64.

65.

. Tribudi YA, Lestari OA, Alfius M,

Hidayatullah A. Antibiotic residues and
microbial contamination in animal-derived
foodstuffs in Pontianak City, Indonesia.
Jurnal llmu dan Teknologi Hasil Ternak
(JITEK). 2020;15(3):152-61.

Lee HJ, Cho SH, Shin D, Kang HS.
Prevalence of antibiotic residues and
antibiotic resistance in isolates of chicken
meat in Korea. Korean J Food Sci Anim
Resour. 2018;38(5):1055.

Yamaguchi T, Okihashi M, Harada K,
Konishi Y, Uchida K, Do MHN, et al.
Antibiotic residue monitoring results for
pork, chicken, and beef samples in Vietham
in 2012-2013. Journal of agricultural and
food chemistry. 2015; 63(21): 5141-5145.

Er B, Onurdag FK, Demirhan B, Ozgacar
SO, Oktem AB, Abbasoglu U. Screening of
quinolone antibiotic residues in chicken
meat and beef sold in the markets of
Ankara, Turkey. Poultry Sci.
2013;92(8):2212-5.

Kim DP, Degand G, Douny C, Pierret G,
Delahaut P, Ton VD, Granier B, Scippo
ML. Preliminary evaluation of
antimicrobial residue levels in marketed
pork and chicken meat in the Red River
Delta region of Vietnam. Food and Public
Health. 2013;3(6):267-76.

Gebre BA. Qualitative screening of
antibiotic residues and identification of
antibiotic-resistant Salmonella from raw
and ready to eat meat in Thailand.
International Journal of Advanced Life
Sciences. 2012;5(1):51-64.

Pikkemaat MG, Rapallini ML, Zuidema T,
Elferink JA, Oostra-van Dijk S, Driessen-
van Lankveld WD. Screening methods for
the detection of antibiotic residues in
slaughter animals: comparison of the
European Union Four-Plate Test, the
Nouws Antibiotic Test and the Premi®
Test (applied to muscle and kidney). Food
Addit Contam: Part A. 2011;28(1):26-34.

Ibrahim A, Junaidu AU, Garba MK.
Multiple antibiotic residues in meat from
slaughtered cattle in Nigeria. Internet J Vet
Med. 2010;8(1):354.

Okocha RC, Olatoye 10, Adedeji OB. Food
safety impacts of antimicrobial use and
their residues in aquaculture. Public health
reviews. 2018; 39(1): 1-22.

Li S, Zhang Q, Chen M, Zhang X, Liu P.
Determination of veterinary drug residues
in food of animal origin. Sample
preparation methods and analytical
techniques. J Lig Chromatography &
Related Technologies. 2020; 43(17-18):
701-724.

YA

1o Bl ;5 (69 3,5 (5599w g S aoliliad



http://amfi.ir/article-1-156-en.html

[ Downloaded from amfi.ir on 2026-01-29 ]

ol Bl b5, 5 Ly ipls coligF 50 (Suign ST LU

66.

67.

68.

69.

70.

71.

72.

73.

Jayalakshmi K, Paramasivam M, Sasikala
M, Tamilam TV, Sumithra A. Review on
antibiotic residues in animal products and
its impact on environments and human
health. J Entomol Zool Stud. 2017; 5(3):
1446-1451.

Wang Q, Zhao WM. Optical methods of
antibiotic ~ residues  detections: A
comprehensive review. Sens Actuators B:
Chem. 2018; 269: 238-256.

Vivienne EE, Josephine OKO, Anaelom
NJ. Effect of temperature (cooking and
freezing) on the concentration of
oxytetracycline residue in experimentally
induced birds. Vet world. 2018; 11(2): 167.

Okerman L, Croubels S, De Baere S, Hoof
JV, De Backer P, De Brabander H.
Inhibition  tests for detection and
presumptive identification of tetracyclines,
beta-lactam antibiotics and quinolones in
poultry meat. Food Addit Contam.
2001;18(5):385-93.

Tao X, Jiang H, Zhu J, Niu L, Wu X, Shi
W, Wang Z, Shen J. Detection of ultratrace
chloramphenicol residues in milk and
chicken muscle samples using a
chemiluminescent ELISA. Anal lett.
2012;45(10):1254-63.

Yibar AR, Cetinkaya FI, Soyutemiz GE.

ELISA screening and liquid
chromatography-tandem mass
spectrometry confirmation of

chloramphenicol residues in chicken
muscle, and the validation of a
confirmatory method by liquid
chromatography-tandem mass
spectrometry. Poultry SCi.
2011;90(11):2619-26.

Chen T, Cheng G, Ahmed S, Wang Y,
Wang X, Hao H, Yuan Z. New
methodologies in screening of antibiotic
residues in  animal-derived  foods:
Biosensors. Talanta. 2017; 175: 435-442.

Ferrini. AM, Mannoni V, Carpico G,
Pellegrini GE. Detection and identification
of B-lactam residues in milk using a hybrid

79

74.

75.

76.

77.

78.

79.

80.

biosensor. Journal of agricultural and food
chemistry. 2008;56(3):784-8.

Fathy F, Ahmed A, Moursi M. Effect of
cooking methods on antibiotic residues in
broiler chicken meat. In Proceedings of the
2nd International Conference of Food
Safety;  August;2015; Suez  Canal
University Held at Faculty of Veterinary
Medicine-Suez Canal University; Ismailia,
Egypt. 2015; PP. 76-81.

Hussein MA, Ahmed MM, Morshedy AM.
Effect of cooking methods on some
antibiotic residues in chicken
meat. Japanese Journal of Veterinary
Research. 2016; 64(Supplement 2): S225-

S231.

Fahim HM, Shaltout F, El shatter M.
Evaluate antibiotic residues in beef and
effect of cooking and freezing on it. Benha
Veterinary Medical Journal. 2019; 36(2):

109-116.

Wali MK, Al Deri AH. Effect of thermal
processing on antibacterial drug residue of
tetracycline and sulfonamide in fresh beef
meat and Iragi processed meat. Int J of
Health Sci. 2022; 6849-6856.

Wu M, Cheng X, Wu X, Qian H, Wang W.
Effect of cooking methods on amphenicols
and metabolites residues in livestock and
poultry meat spiked tissues. Foods.
2022;11(21): 3497.

Lakew A, Megersa N, Chandravanshi BS.
Depletion of Amoxicillin Residue in Edible
Tissue of Broiler Chicken by Different
Cooking Methods. Int J Anal Chem.
2022; 2022(1): 7812441.

Heydarian M, Khani M, Jebelli Javan A,
Rahman A. The Effects of Roasting and
Microwave Processes at Different pH
Values on Enrofloxacin, Oxytetracycline,
and Sulfadiazine Residues in Chicken
Meat. Journal of food science and
technology (Iran). 2023; 20(137): 1-17.


http://amfi.ir/article-1-156-en.html
http://www.tcpdf.org

