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Use of ELISA technique for detection of streptomycin residues in milk

0O.A. Abdullah

Department of Veterinary Public Health, College of Veterinary Medicine, University of Mosul, Mosul, Iraq

Abstract

This study involved examination of 45 milk samples were distributed as: 15 imported milk powder, 10 imported liquid
milk, 10 local cow's milk, 10 local sheep's milk. These samples were collected from September 2010 to April 2011 at different
markets in Mosul city (Iraq) in order to detect level of streptomycin residue using Enzyme Linked ImmunoSorbent Assay
(ELISA) technique. The results showed that the percentage of positive samples of streptomycin residue in milk was 53.3%,
and as follow 15.6% in the local sheep's milk samples, 13.3% in the local cow's milk samples, 11.1% in the imported liquid
milk samples and 13.3% in the imported milk powder samples with mean value of 22.8, 20.1, 12.6 and 19.9 pg/kg milk,
respectively. From these results, it is clear that all samples of milk had residual streptomycin level within the permissible limits
and it is regarded as safe for human consumption.

Available online at http://www.vetmedmosul.org/ijvs

Gulally asalll #l3) 3ol 3l ddlll clilayly Slawal daaiall
Ol ) Raada) 8 ol gall a3 Jia BT dgag g 3) Gl

(YL il sl Lede s Gl dana Lo Al ceallall Uil e Mgl 40N ST (e culall 2y
il gaall ¢ gl Calise wie dpaaall JSUal seds of (Y) L) jualiall e ) giaY 5 GluiV) gai 8 4isaal elld
S sl L) Ay eal)l claliadl aladin) e il Gy asmallll s 5 5o 5 daall (mleaa¥IS e giial)
a LS (T) alilgall ual A (al e e e oY Laid) dlpa A0l claiiall G daled) anilsa
ki e SIS el Lian (s dusall calaliadl Se Jyanll Jal e culall damidl bl pally cliicY)
aa Al Lyl okl Qlll Jlae 8 Jleaia) ) hdyn () eoddl Dl dalla daa Cilaii
Gluac L Al 40Kl Gl dalay (el L)l pall (mmy aladinly sl Jea¥) il daakaY)
cal S Banal dua gall afil jall any g ol S Axual 4l 400 58 Gl el o Jle il ol el il dles Cang

V1o



(VTANTO) VoIV ¥ ils) de o T alaell oy sl o glel] il ol Alnall
e pall Aol 65 planl] alall S o puoleal] alell o pall £l 5

& lele pandll o) ) el 2V A B Aa s e O
daals/ oball Gl LIS (Eialll (Sl sl
easall

culal) cilie judan
(PBS-Tween-buffer) <limll addd Jglaa juasd o
pas a3 Caam 1Y) B3a 8 Seaal) AL ciladel e lalie)
ae YA g puedl B 4 g0 pall Clin @ a2 0 00)
)+ e st A Cpn s ued) Alal a0 seall Ciliu
A Y ) aaal) JaSi @BJ 332 s (Tween 20 %
A3 ey ede Vo v ) el ST g ol el g ) o
leran & ) ulall Clie (e 4o S (e o 00 23
A8y 59 Ee e v Ao ju o (o S sall 2kl Sleas Cuaa g
sl Sk 00 A3 A5 Llal) caall dgds ) 3y B8y ) e sad
PBS ) Jslae (e ids S 30+ Lell Gl g die JS (10
Gliall ares Capal clly aey (Y4+))  (Tween- buffer

DAY el a5l

1301 RS e g ) YL s

Y1 sae quladl 8 Opmeala gia i U o 3 aasiad
T a0 ezu_w aOY0 4d jall 3 ) ja Aa ya Giliall g 1 Y
5 jin JS) il Cum Al Jdall 151 Gk e jia
Saall N Ae IS (e il )Sie 00 il 5 sl Sl 0
slbadll Alal) e S L) & dlld ey A
sl Sl 04 liiay (Conjugate) Oially (Antibodies)
Gibll Glhgine pea S 23 20V0 Al B ) s Ay
TS jiall LY sl Jslae e Sl Se YO Ciail
Alaall S daaday Jaaliay Cadin g (Badall (5 gine S ey
(Chromogen) O <a3lS (o yidl g jSila Vo v Canal (5 1
Yo bMMMA}&JLLéJH\QLﬁ)ﬁMQAJ}\&;\A&)&Aﬂ
Voo Caual ) paly DUl 8 A8 ) 5 s daa ddds
Al (Stop solution) Jeldlll g Jolaa e sl Sl
ELISA G W aladiily Galall 3ol B o @lly 2y lasaa
e ¢ 04 a0 Jshas g Reader

Al Gl

e Jpanlly 7l Aalleal aaadll s RIDA SOFT WIN
Jomanll Yo ol Jalay 380 5l oy a3 lld 2ay 380 5l
Al ) e

AR

Cosin i & A SHISGuY gl Al Gy
Onla sy g yula gl streptomycin

S il A Legin 4845 g Ala aa 8 Cus dihydrostreptomycin
) ALYL | S i dgbiall Legil s @l e 5 ke
oo O sl (2 i Streptomyces griseus LS O
dallaal Cpnle gy i Jlaaiul aady (€) 2basS 6lS g3V
Gaob e Galsalls Alie Vs Luslall & L gisall al ey
Jala sl Bash e Alaaiad e Dzad il ela gl sl
Benzyl Ol J5% 2 Wy ies (Intramammary) g sl
ly ey o Oplesh e LE &osd WS penicillin
5l ) O A i alaia ) anad dag ) sl JeaY)
Soelsall 13l kil ey lgdally AN JlesiuY)
Aalida 50 eiad) (el o (V) Adle g ya 4ilke)
u\)ubumﬁuygu)u)mequSu\}@A
Al Aaslie Baas dpesin Gljie JS& dAal Ge 4l
2y My (0) small il Jee (B Gl ) AdLaYl
Go G By Gpelaa gy sinll Laally gyl sl ¢
b Adle il il Laby s 358y culall 8 a3llS
(Intramammary) & sl S aaoll JAl s die culal)
Gl gaall 8 cudall ) 4y saad) Glabadl e o) (V)
Ly Y LAl Culall de gl ) JSLEe d Aallaall
Goaa (3 6A) Gl Cilatie iy jedd 8 ol Jae
S sl (Commission European) A )sY) A il
Maximum Residue Limits ) Ceula g3 yin AL 4 7 gansall
s ula axS/ bl je 5 Sile Yoo g Al pad) Cladiall (MRL)
e alSll o) ja) sy sile (Vr) and pa2S /6l je g S0 00
(1)) Len sl sy Sl (3L Bole Jy guall bl LS
st Al 380 1 s Lo Ul Gyl 038 (S0
Lulaa SIS L sale il 5 daelie 3k aladiul a5 @lld
O Db (VY) 1Y) A el e JUe ya g A8 el
High Performance (2 WS dlilaill 4Ll 3 jlall aladsiul
Liquid Chromatography LC /Liquid Chromatography
Ol dal e (V) Gl s yis Wy e adSHT HPLC
oY) Ana Alea g Agall Ja¥) @l el Aol
D) Al s Jaall 138 Cpann Byl 8 Csall B i

sl (e ilita o) 5l (8 e 53 jias Wiy e )

Jandl 3l a g 31 gall

Glisl) e
e U cula Glne Ve culall e die £0 Cimen
Ciine cula Glie Vo5 Glae gl Gula Glie Vg
it (e Ll plie (35 il cula Zie 10 5 3 g
Slostt s Yoy o b o Le 5l Jaa gl digaa (3) g
T AL Gy Ll el Cuds e Cudaéa (Yo )Y



(1TANTO) VoI ¥ oY dlinf e o ¥ T slsall ey sl o slell 48] jull Alsall
o sl Al ¢ s pdasall ulall LIS ¢ udlodd] alel] i gall 2ild

Y/\,\ WY, YA \‘\,\ SOAVAN Y sz YA
5 VYL daars sl e s eﬁ/e‘ﬁjﬁau
S/ A s Sile VEETY A 5 4 E£T0) 5 ) E4)Y T

(V) dsaall (b e o LS Ml e calds

s
Ao Y dia o Qulall clie jand &S e ol

A_ul;u_ﬂ_u.c '1) Mh}u)mb@ulcubm@uy
culs Glue T ) fue Jile culs Glie 0 61 flua Caing

sl Gle (8 Gaela i yie Wey 5S35 Janas 520 (V) J )

bl Uadl) + Jaeal) xS/ al 2 5 Sila (saall L A gal) lisal) i) it

LR YEY A 1 Vo 3 ) sise Ciina Cula

V6T WAZYY ° Y. 3y shuse Jils gl

VEEY) YA A4 1 Ve (e il

V.6 £ YA YA - VY v Y. el s cula
CAENA) YA -V Y Y £o S e senadll
LU Oele i i WE 5SS Jonal) (ady Lo b

s gl @i saead) 32N sl e cudall o
(e By Abguiy dxiaiy 4all) byl o Ll
(e Dl sla Baay cdadl &by 3 Alaall Al Al Sl ) 5 pua
Ly yall ) gaall e A 4 o) calaliaal) LSy gl
Culall ae Ay gall Clsliadl a3 7 ki Cas 3550V sdg
GV 3 gl Cliladll dila) Gayk oo (V1)
b e (V0) Jshl iyl Galill e aleal Q) sl
5! Gl gl 8 Olalaia) caal ) dllgiual) Alea 5 4adls
e (g 4lSE Lol Culal) cilaiie & goall cilaliaall Uiy
G AH Y Ol sa Aa 0 o Y ) s e
Cashl) Aia (ge 2 L 138 5 Geala s fis (5 geall liadl)
Al gl e CalSl) Al jall sda e Caagdl IS Sl (V7))
iy Jaa sall :u;mx sl 65 umu)mjzu ww\

Omonla gyl Lﬁ}.—.‘L“ .J\..zml\ Ll s g g_ul.S PEIEON|
Lo 7 sansall 3 gaal) e CilS Lgaan o V) ddlide 380 5
L el s (1Y) (s w28/ ol 2 5 S0 Yoo Ldle
Ja 8135 sl glall Culs (3 b s yin LS s 58
5l Leadlad dalall s ddadlaal) 3 Ak giall (ol 581 35S e
pe Lali (o Cpoal) de daall AED (5 gise A8 )
S 5 e 050 (Al 3l 8 Aadlaall Gl gaad) gl alagiad
Sldbaall il gdall abaia¥) sl daaally | jlia (5 sall sliadl)
Slo clasiall o3l dple Gl dsay e ey Ay gl
Sl iy ainall G paill G (VA LS 38 Gl daaa
Dleall Bl A dpulad) ) (255 4 50Y) YL Ay sk
afyall (e e o sdig Ay gall Claliad) dgy el
AS) e s bl Wl Ay saadl calabizaall (azal A glia

vy

Gala 428/ 6l e 5 )Silar A1) &l a8 Clall o) il il
Lol s a3/ ol 5 Sie YAY -V oY (e ) 55 (s2ang
G A S8 el g e Wiy Culall o) il &gl s
Gl il s &gl A 94101 el Gl cula
iy 960 ),) sl Qi) cadall Gl B 9V YT
Gliall & gana (e %I T, T 2 siuall Cainall sl &l
L) Al LK Culall Glie ¢ genay A4S
Glie caal %87V Lilsy 060 Y Caaly 288 (ol 5 yiss

(V) R 8 ia ge S g Audlad) cudal)

50.00%
45,00%
40.00%
35.00% 0o b
30.00% [T TR T
25.00% NI EL TR
20.00%
B3 s S s

15.00%
10.00% B ldl el

5.00%

0.00%

Cale s i Wi cndall Cilipe &l 4o (V) Jsl)



(1TANTO) VoI ¥ oY dlinf e o ¥ T slsall ey sl o slell 48] jull Alsall
o sl Al ¢ s pdasall ulall LIS ¢ udlodd] alel] i gall 2ild

5. Arnold D, Somogyi A.Trace analysis of chloramphenicol resides in
eggs, milk and meat: comparison of gas chromatography and
radioimmunoassay. ] AOAC. 1985;68:984-990.

6. Ziv G, Sulman FG. Distribution of aminoglycoside antibiotics in
blood and milk. Res Vet Sci.1974;17:68-74.

7. Manners JG, Stewart R. Presence of dihydrostreptomycin and
penicilin in cows milk following intrauterine administration. Aust Vet
J.1982;58 (5): 203-204.

8. Brady MS, Katz SE. Antibiotic/antimicrobial residues in milk. J Food
Protect. 1988;51: 8-11.

9. Suhren G. Influences of residues of antimicrobials in milk on
commercially applied starter cultures —model trials. Kiel. Milchwirt
Forschungsber.1996; 96:131-149.

. Council Regulation No 2377/90.1990 implementing Council Directive
96/23/EC concerning the performance of analytical methods and the
interpretation of results. Official J Europ Union.1990;1.224:1-8.

. Bogaerts R, Wolf F. standardized method for the detection of residues
of antibacterial substances in fresh meat. Die Fleischwirtschaft.
1980;60:672- 674.

. Loomans EE , Van Wiltenburg J , Koets M , Van Amerongen A.

Neaminas an immunogen for the development of a generic ELISA

detecting gentamicin, kanamycin, and neomycin in milk. J Agric Food

Chem. 2003; 51:587-593.

Isoherranen N, Soback S. Chromatographic methods in the analysis of

aminoglycoside antibiotics. ] AOAC Int. 1999;82:1017-1045.

culs ot ol all Gildbiae AW e IS s I3 ) ladi V€

daala siles (Ofivale Ale)) glal) daa e Wil &Y

Yoo d Guaddl

Sato K, Bennedsgaard TW, Bartlet PC, Erskine RJ, Kaneene JB.

Comparison of antimicrobial susceptibility of Staphylococcus aureus

isolated from bulk tank milk in organic and conventional dairy herds

in the Midwestern United State and Denmark. J food protect.
2004;67:1104-1110.

. Moats WA. Inactivation of antibiotics by heating in the food and other
substrates- a review. J food protect.1988;51 (6):491-497.

. Council Regulation 37/2010/EU of 22 December 2009 on
pharmacologically active substances and their classification regarding
maximum residue limits in foodstuffs of animal origin. Official J
Europ Union.2010;L15:1-72.

. Doyle MP, Erickson MC. Emerging microbiological food safety issue
related to meat.Meat Sci.2006;74:98-112.

. Gremilogianni AM ,Megoulas NC ,Koupparis MA. Hydrophilic

interaction vs ion pair liquid chromatography for the determination of

streptomycin and dyhydrostreptomycin residues in milk based on
mass spectrometric detection. J chromato A. 2010;1217:6646-6651.

Kaya SE, Filazi A. Determination of antibiotic residues in milk

samples. Kafkas Univ Vet Fak Derg. 2010;16:S31-S35.

Gradinaru AC, Popescu O, Solcan G. Antibiotic residues in milk from

Moldavia , Romania. HVM Bioflux.2011;3 (2):133-141.

Bilandzic N, Kolanovic BS, Varenina I, Jurkovic Z. Concentration of

veterinary drug residues in milk from individual farms in Croatia.

mljekarstro.2011;16 (3):260-267.

13.

15.

20.

21.

22.

VA

% 1Y s b (19) dald) bl 4 jlie il cels
Crola sy i Ui &gl il i) (8 cdall e (e
G sl clie (e % Av A o (Vo) Gl Sl Ly
il e e b sda iS5 Gaula s yin Lliy &5 le cilS LS 5
Lol sy (8 Cpla s sin Ll culall gl A Lol Ll
Wiy sl Jama (S8 Ll S o5 (Y)) %)0,) caaly aid
Jaze e JB A 5 cuda 228/ 6l e 5 S0 VTV Ganla 5 i
50y Gaadi oy gl (e w25 Laa (YY) L) 53 g3 sl
A8 gl g Aalal) AU G pe cada) Aile Ay 55 8 dpsal)
G ) dey (531 g el el Aald s ial Y
gl dae) e Db 4 gall Cilslimall Wy (sl &l
Glabadl Ly Gladl culall dlgiu) Hhlie Jea 44
Ly e il i aa) Gadi 55 e e aSHl 4y )
Gulall (4 Cale sy s el ey el Slaliadl)
Sl e 2S5 31 padl Led gin 0 5 siusall Al3a]) cilaiiall
clendl 5 4 gall Clabind) Wiy 038y Al pall Cilaviiall o34
Dl Gaag g LS (31l 42 saad) Jlall (e Ledsany @lld 2y
dal Ges 4l sl 36N £l 8 da ) L) e ¢ gl
Lnliall Jslall g5 cllginadl daia o L) shad (4o 2al)

iy <&

daasall dadls/ (k) Qball 40S 8 e diaall e 5
)5 SN i5a Lol

JJL*AAM

1. Popelka P, Nagy J, Marcincak S, Rozanska H, Sokol J. Comparison of
sensitivity of various screening assay and liquid chromatography
technique for penicillin residue in milk. Bull Vet Inst
Pulawy.2004;48:273-276.

oS8l Alaa ellgriinall daia g Ol ga yell g 4 a1 YL -("}B,g;l‘ Al

FYYALY: Y. Aalall

3. Suhren G, Reichmuth J, Walte HG. Detection of betalactam
antibiotics in milk by the Pezym test. Milchwissenschaft.
1996;51:269-273.

4. Barza M, Scheife RT. Antimicrobial spectrum, pharmacology and
therapeutic use of antibiotics. Am J Hosp Pharm. 1977;34:723-737.



