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ABSTRACT

A total of twenty breed cows with clinical signs of respiratory disease and mastitis

from different farms in Alexandria city were involved in this study. Oxytetracyclin Hy-

drochloride (OTC) (Pfizer Egypt) injected intramuscular as a therapeutic dose of 20 mg/

kg body weight for three successive days. Milk samples were collected immediately be-

fore first drug administration and then other 24,48,72,96,120,144,168, 216, 264, 312,

360, 408 and 456hr).

All milk samples showed positive results for presence of (OTC) 24hr. after first dose

with concentration value 3.05 ±0.86 mg/ml of milk and the concentration increased at

48,72,96hr then the level lowered 120 to 408 hr. till not detected at 456hr.

As a result of boiling of milk samples at 100oC for 10 minutes (OTC) residues de-

stroyed by heat. Its level significant decreased to 2.633+0.61 mg/ml after first day

from administration with reduction rate (13.8) then lowered significantly with RR (30.5,

78.9, 81.2, 80.4, 79.3, 92.9) at 48,72, 96,120 and 144 hr. from first dose as a result of

boiling (OTC) level not detected from 216 hr till end of experiment with reduction rat

100% . 
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INTRODUCTION

In most of the livestock production system,

antibiotic are usually used for the prevention

and treatment of animal diseases and to im-

prove the efficacy of animal production (Dipe-

olu, Along 2002 and Dina, Arowolo, 1991).

The  most  serious  objections  to  the pres-

ence  of  drug  residues in food intended for

human  consumption  arise  as  a conse-

quence of human health considerations. With

the extensive use of drugs in animals produc-

tion, residues of the parent drug and/or me-

tabolites have a high potential to be present

in the edible animal products. The public

health significance of  such adulteration of

food supply is determined mainly by the level

of the residues and individual drugs they are

originated from (Botsoglou and Fletouris,

2001).

Antibiotic represent the most important

group of exogenous inhibitory factors in milk.

The most common being tetracyclines antibio-

tic are produced by Streptomyces spp. is

known as broad-spectrum antibiotic with a

bacteriostatic effect (Pavlina, et al. 2003).

Oxytetrocycline has good activity against

acute diseases cause by gram-positive and

gram-negative bacteria, included spirochete

species, Actinomyces species and myco plas-

ma species. The antimicrobial drug widely

used for the treatment of many acute diseases

in cows, sheep and goat, like Oxytetracycline

are likely to be lift as residues in milk or

meat. Long acting formulation is an alterna-

tive to diseases therapy which normally re-

quire two or three daily parental treatment to

maintain an efficacy level of antibiotic and to

prolong is circulating antibiotic concentration

of the acting agent. 

Antibiotic residues had great side effects

on public health which cause carcinogenicity.

Thomas, (1994) suggested that there is a

close association between antibiotic residues

in food and breast cancer. Qnifade and Baba-

tude (1996) declared that tetracycline resi-

dues was suspected to be carcinogenic by re-

action with nitrile producing nitrosamine.

One study explained the mechanism of car-

cinogenicity of antibiotic residues via dam-

aged DNA may amplify the abnormality of

(Brookets, 1980). 
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Clubb (1986) revealed that severed antibio-

tic residues has immunosuppression effect in

human by interference with phagocytosis and

immunoglobalin synthesis beside elimination

of antigen. 

Continuous injection of milk or dairy prod-

ucts with high or even low doses of antibiotic

residues might induce emergency resistant

strains of microorganism drug resistance has

a definite complication factor in medical treat-

ment especially young children (Martin et al,

1996 and FAO/WHO, 1999). 

Recent studies suggested that contamina-

tion of milk with a little antibiotic residues in-

hibit starter cultures of cheeses fermented

dairy products, interfere with acid production,

a high moisture content which results in poor

quality body and texture, rapid proteolysis

and off flavour (Jensen, 1995, Heeschen &

Harding 1995 and Hubbert et al, 1996).

Kurittu et al. (2002) used a luminescent

Escherichia coli strain for the specific detec-

tion of tetracycline residues in raw borine

milk. The detection limits for tetracycline, ox-

ytertracycline, chlortetracycline, doxycline,

methacycline, democlocycline were between 2

and 35 mg/ml. 

Analyzed (OTC) by Capolongo et al.,

(2002) in edible tissues (muscle, liver, and

kidney), of 18 turkeys were determined after

continuous administration of the drug for 3

days in drinking water at maximum recom-

mended concentration of 400 mg/L by using

metal chelate affinity chromatography. They

reported that after 1 day of withdrawal, OTC

residues were detected in muscle and liver af-

ter 3 days after end of treatment. 

Uno, (2002) studied the tissue distribution

and residues depletion of (OTC) and oxolanic

acid (OA). The author concluded that, residu-

al (OTC) was reduced to 50-70 ug/ml in mus-

cles by usual method  of cooking, baking and

frying. These results confirm that the cooking

procedure could only reduce but not com-

pletely eliminate these drug residues in

prawn.   

 The purpose of this study was to deter-

mine the presence of (OTC) oxytetracycline

residues in milk from cows with clinical signs

of respiratory and mastitis disease, being

treated  with  (OTC). Milk  sample  were tested

for (OTC)  residues  within  the  whole period

of antibiotic intra muscular treatment (3d) as

well  as  period  after  drug  administration, in

order to determine (OTC) residues in milk and

also, to compare the effect of boiling of milk

on these residues. HPLC method were used. 

MATERIAL AND METHODS
Twenty breed cows with clinical signs of

respiratory diseases and mastitis from differ-

ent farms in Alexandria city were involved in

this study.

oxytetracycline hydrochloride (OTC) long

acting (Pfizer Egypt) injected intramuscular at

does of 20mg/kg body weight for three suc-

cessive days.

Milk samples were collected immediately

before the first drug administration (0 hr) and

then after (24, 48, 72, 96, 120, 144, 168, 216,

264, 312, 408 and 456 hr) the withdrawal pe-

riod of OTC is 5 days.
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Equal volumes of fore milk from each quar-

ter of the same cow were taken during milking

in the morning and in the afternoon and then

mixed together, each sample was classified

into 2 portion one part for detection of (OTC)

residues, and other part were boiled at

(100oC) for 10 minutes. 

Method 

Oxytetracycline residues in milk samples,

were detected according to Jarunee, (2002)

using high performance liquid chromatogra-

phy (HPLC). 

Reagent 

I.   Standard oxytetracycline 100%.

II. Oxytetracycline hydrochloride pur-

chased (Pfizer Egypt).

III. Solvents:

a- A cetonitric  and  methanol  were HPLC

grade.

b- Mcllvaine-EDTA-NACl buffer prepared

according to the method (AOAC, 1997)

(1997).

Apparatus

a- Refrigerating centrifuges, (Ijniversal

I6R, Hettich Germany).

b- Vortex mixer (model G 6560 8. Genie

scientific USA).

c- Water bath (model FEDIIS, WTB Binel-

er, Germany).

d- Thermocouple.

e- High performance liquid chromato-

graph consists of  a spectral system bi-

nary pump model P2000, vacuum mem-

brane Pegasser, Aspecteral Detector

model UV 2000 set at 350 Rheodyne

7125 sampling valve with a loop and a

computer for control and handing. 

RESULTS AND DISCUSSION
The results of HPLC analysis shown in Ta-

ble (1), Fig. (1), revealed that all milk samples

give positive results for presence of (OTC) resi-

dues twenty-four hours after first dose of drug

administration. (3.05+0.86 mg/ml of milk)

however average (OTC) concentration in milk

increased at (48,72,96hr) from first dose with

mean value of (4.60+0.90, 11.12+0.82 and

11.6+1.24 mg/ml of milk. Then, (OTC) level

lowered at 120,144,168,216,264,312,360and

408 from first dose till not detected at 456 hr.

with respectively mean values (8.31±0.96,

4.03+1.01, 3.32+2.02, 2.73+1.75, 1.66±1.06,

1.08+0.68, 0.65+0.39, 0.56+0.32 mg/ml) of

milk. Form Table (1), Figs. (1,2,3) the highest

concentration level was observed at 96 hr af-

ter beginning of therapy (withdrawal time 5

days). Our results were inagreement with that

of Pavlina, et al. (2003) who reported that

the highest average concentration of 195.86

mg OTC mg kg was detected by HPLC method

5 days after the first drug administration.

Jarunee (2002), reported that all milk sam-

ples showed positive results for presence of

antibiotic residues (OTC) twenty four hours

(7.3 mg/ml) after first drug administration

and showed the highest concentration level at

96-120 hr (withdrawal 5 days). Cinquina et

al., 2007 reported that the withdrawal time

for long acting (OTC) in goat (6 days) and in

sheep milk (7 days). 

Dinsmore et al (1996) revealed that (OTC)

was detected in milk of all cases during treat-

ment at maximum concentration ranging

from 47 to 1.800 j 91.kg (ppb). ruination of

(OTC) residues after the last infusion ranged

from zero to144hours (6 days). milk obtained

from cows that are treated for retained fetal
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membranes by intra uterine infusion of (OTC)

may contain the drug for variables lengths of

time. Milk should be discarded to avoid illegal

residues. 

Rule, et al. (2001) determined the two

commercial preparations of oxytetracycline

(OTC) the pharmacokinetic behaviour, the

presence of detectable milk residues and the

penetration of milk of OTC administered by

intravenous (IV) and intramuscular (IM)

routes in goats producing milk. The authors

concluded that, the presence of detectable

residues in milk indicates that milk should

not be used for human consumption for 2 and

3 days after administration of conventional

and long acting formulations, respectively. 

Schollibaum (1990) investigated the fac-

tors responsible for antibiotic contamination

of milk he found that 59% and 41% of tested

samples due to post secretion and secretory

contamination, respectively. Both (1982) ob-

served that the use of intrmamary infusion

antibiotics constituted 92% of secretary con-

tamination. Treatment of mastitic cases with

penicillin G intramammary associated with-

drawal time ranged from 2-18 days due to

slow elimination of antibiotic by certain lac-

tating cases. 

Kurek et al., (1982) noticed that quantita-

tive detection of penicillin in bulk milk sam-

ples (0.025-3-1/u/ml) was more than those

obtained from individual        

Jacques et al. (1998) reported that one of

973 milk sample was suspect for tetracycline

residues by means of B. Calidolactis tube test

as well as by the receptor assay 8 other sam-

ples were also considered to be positive.

Boiling it is of some interest to determine if

residues of antibiotic can be destroyed by

cooking procedures. The effect of heating at

100oC for 10 min. on OTC residues was

shown in Table (2), Fig. (1,3).

Our result showed that there were signifi-

cant deference at (p<0.05) between non heat-

ed and heated samples. OTC concentration in

heated milk was (2.63+0.61 mg/ml) of milk

after 24hr from drug administration with re-

duction rat 13.8%. Level of (OTC) residue was

3.2+0.83 at 48 hr and 2.62+0.44 at 72 hr,

2.31+0.32 at 96hr after boiling with highly

significant reduction rat (RR) 30.5, 78.9, 81.2,

respectively. Level was decreased to 1.63+

0.35 at 120 hr, 90.0+0.54 and 0.22+0.13 at

144 and 198 hr. till not detected at 216 hr.

from first day of drug administration, with

significant reduction rate (80.4, 79.3, 92.9)

Table (2), Fig. (4).

A few reports have been published about

the effect of heating on the stability of OTC in

milk. Jarunee, (2002) evoked that there were

significant deference in (OTC), (TC) concentra-

tion as a result of milk heated to 63o for 30

minutes with reduction rate of (OTC) spiked

in milk at 200-300 ppb were 86.77 and 19.63

respectively and OTC was Completely reduced

by 190 min. at 71oC indicating that longer

heat or sever heating was required to reduce

antibiotic residues in milk. 

(OTC) are similar to other antibiotics in

their distribution and activity. Scheibner

(1972) concluded that high concentration of

penicillin G and oxytetracycline were com-
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pletely in activated by an hour heating at

20oC. 

El-Sherbini, et al., (2003), showed that

thermal degradation of penicillin by pasteuri-

zation (63oC/30 min), boiling (100oC/5min)

and sterizations 121oC/min were 40%,60%

and 91% respectively. 

The rate of inactivation of antibiotic by

heat and pasteurization nearly similar that

was reported by Konecy (1978). Other inves-

tigators found that thermal inactivation rate

of penicillin ranged from 8 to 26.5% (Tropilo

et al., 1985 and Abd El-Alim et al., 1994). On

the other hand few studies concluded that

penicillin was not in activated by pasteuriza-

tion or drying. 

Adel and William, (1994): Reported that

when meat was packed in a sausage casing

and cooking in boiling water, (OTC) was re-

duced 95% in 30 minutes. Microwave cooking

to well done (no red color) required of minutes

gave a final temperature 98-102o and reduced

level 60% from control. Frying required 8 min-

utes with final temperature 81oC residues re-

duced to 17.3%. Degeneration was related to

final temperature reached, which was higher

from microwave cooking or for boiling than for

frying.   

Our result of thermal inactivation of antibi-

otic by boiling nearly similar those reported

by Hamann et al., (1978). They observed that

boiling was inactivated penicillin with high

percentage (85%) a lower percentage of ther-

mal inactivation was stated by tropilo et al.,

(1985).   

Administraion of antibiotic to lactating

cows for treatment or prophylaxis lead to

transferring of drug residues or their metabo-

lites to human through consumption of con-

taminated milk or dairy products. These anti-

biotics may be found as it is or may present

as metabolites with a modified structure and

quit different in pharmaco-toxicological prop-

erties of antibiotic. Tetracyclines mainly ab-

sorbed from upper small intestine. Divalent

calcium of milk and dairy products interfere

with their absorption. As a result of chelation

with calcium they tend to be deposited in the

growth zone of teeth causing unpleasant pig-

mentation (fluorescence, yellow, brown discol-

ouration). 

This result also suggested that boiling for

10 min. of milk could caused a reduction of

drug residue but it did not completely elimi-

nated.   

Shahani (1997), studied heat stability of

drug residues in milk and reported that OTC

was  less  heat stable than CTC and both

were  not  completely reduced by 30 min. at

62 and 71oC only 23.6-35.6% reduction for

OCT. 
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Table (1): Oxytetracycline residues (mg/ml of milk) in cow’s milk after
intramuscular administration  at  a dose of (20 mg/Kg B.W.) for
three successive days.

Before boiling
Period after OTC Administration

min max Mean±S.E
24 hr. 1.561 4.541 3.05±0.86
48 hr. 2.96 6.045 4.60±0.90
72 hr. 9.706 12.53 11.12±0.82
96 hr. 9.89 14.01 11.61±1.24
120 hr. 6.65 9.96 8.31±0.96
144 hr. 2.28 5.79 4.03±1.01
168 hr. 0 6.982 3.32±2.02
216 hr. 0 5.99 2.73±1.75
264 hr. 0 3.643 1.66±1.06
312 hr. 0 2.32 1.08±0.68
360 hr. 0 1.345 0.65±0.39
408 hr. 0 1.09 0.56±0.32
456 hr. 0 0 0±0

* Statistically significant at p < 0.05                ** Statistically significant at p < 0.01

Table (2) : Effect of boiling on tetracycline residue (mg/ml of milk) after
intramuscular administration at dose of (20 mg/kg B.W) for
three successive days.

After boilingPeriod after OTC
Administration min max Mean±S.E

R.R. t-test

24 hr. 1.57 3.69 2.63±0.61 13.8 1.696
48 hr. 1.763 4.63 3.20±0.83 30.5 11.977**
72 hr. 2.031 3.469 2.62±0.44 78.9 20.149**
96 hr. 1.92 2.95 2.31±0.32 81.2 10.136**
120 hr. 1.021 2.239 1.63±0.35 80.4 11.056**
144 hr. 0 1.864 0.90±0.54 79.3 6.574*
168 hr. 0 0.450 0.22±0.13 92.9 1.640
216 hr. 0 0 0±0 100 1.558
264 hr. 0 0 0±0 100 1.562
312 hr. 0 0 0±0 100 1.602
360 hr. 0 0 0±0 100 1.668
408 hr. 0 0 0±0 100 1.765
456 hr. 0 0 0±0 0 -

* Statistically significant at p < 0.05    ** Statistically significant at p < 0.01         R.R: Reduction rat.
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Figure (2): Chromatograph of standard oxytetracyclin (mg/ml).
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Figure (3): Chromatograms of oxytetracycline concentration mg/ml of milk after 24
hr from first day of drug administration .

Figure (4): Chromatograms of oxytetracyclin concentration after boiling of milk at 24
hr from drug administration.



114

Mona, O. Abou El Nil; et al...

Vol. X,  No. 1,  2008Mansoura, Vet. Med. J.

REFERENCES
Abd El-Alim, A.; Bahout, A.; Amer, M. S.;

Mohsen, A.; Wafia, H.; Abd-Alla and Nagah,

O. Edrees. (1994): Effect of biology and pas-

teurization as a safeguard against penicillin

residues in cow’s milk 6th Sci. Cong. Fac. Vet.

Med, Assiut, pp. 49-55. 

Adel, A. and William, A. M. (1994) : Effect

of cooking procedure on oxytetracycline resi-

dues in lamb muscle. J Agric Food Chem. 42

(2561-2563). 

AOAC. (1997) : International, Gaitherburg

16, vol. 2, Chapter 33, pp. 43-47.  

Both, J. M. (1982) : Antibiotic residue in

milk. In. Pract, 4: 1500-109. 

Botsoglou, N. A. and Fletouris, D. J.

(2001) : drug residues and public health, In

drug residues in foods Marcel Dekker, Inc.

New York, Basel, p. 269-295.

Brookets, P. (1980) : Chemical carcino-

genesis, Br. Med. Bull., 36. 

Capolongo, F.; Santi, A. Tomosi, L. An-

jossi, P. Missagia, M. and Montesissa, C.

(2002) : Residues of oxytetracycline and its 4,

epimer in edible tissues from turkeys. J. AO.

AC. Int: edible tissues from turkeys. J. AO.

AC. Int. 85(1): 8-14. 

Cinquina,  F.  L.;  Longo, D. B.; Barchi

D.; Fagiolo,  A.;  Barchi,  R.  and  Cozzani,

R.  (2007)  :  Comparative  pharmacokinetics

of  oxytetracycline  in  goat  and  sheep  milk.

Via  Appia  Nuora n. 1411,  00178  Rome.

Italy.

Clubb, S. L. (1986) :  In: Clinical Avian

medicine and surgery. "Text book" 2nd ed.

Edited by Greg: J.H and Linda, R.H., Iowast.

Unvi. Ames Press, USA. 

Dina, O. A. and Arowolo R. O. A. (1991) :

Some considerations on veterinary drug use

and supply in Nigeria. Re. d, Elevage Med. Vet

pays Tropicaux, 44: 29-31

Dinsmore, P.; Stevens, R.; Cattell M.;

Salman, M. and Sundlob, S. (1996) :  Oxyte-

tracycline residues in milk of cows treated for

retained placentas vet. Med. Assn. Nov. 15.

Vol., 209, no.10, p.1753.

Dipeolu and Along D. O. (2002) : residues

of streptomycin antibiotic in meat sold for hu-

man consumption some states of SW Nigeria

Arch 300tec.51:477-480. 

El-Sherbini, M.; Abdel-Khalek, A. and El-

Gaml, A. (2003) : The effect of temperature

on veterinary antibiotic. Residues and their

no metabolites in milk and some dairy prod-

ucts. Food hygiene and Central Rep. Fac of

veterinary Med. Mansoura University Animal

Health Research Institute, Mansoura. 

Food Agriculture organization / world

health organization FAO / WHO (1999) :

Evaluation of certain veterinary during resi-

dues in food forty seventh reports of joint

FAO/WHO expert committee on food additive

pp.50-55. 

Hamann, J. A.; Tolle, A. and Heechen,

W. (1978) : Antibiotic and sulfonamides. In:

Residues in milk and products pp44-70 Docu-

ment 39, International Dairy Feederation 41,



115

Vol. X,  No. 1,  2008Mansoura, Vet. Med. J.

Mona, O. Abou El Nil; et al...

Square Vergote, B-1040, Brussels, Belgium. 

Heeschen, W. and Harding F. (1995) :

Contaminants. In: Milk quality. F Harding (ed)

pp 133-159. 

Hubbert, W. T., Hagstad, H. V.; Spargler,

E.; Hinton, H. M. and Hughes, K. L. (1996) :

Food production technology milk processing.

In: Food safety and Quality Assurance 2nd

ed. Iowa state. Univ. Ames Press, USA, pp 93-

100. 

Jacques, Gerand, F.M.; Jan Schouten,

L.; Harry V. E. and Henk, S.; et al.; (1998) :

Testing of raw milk for tetracycline residues.

J. Dairy Sci 81: 2341-2345.    

Jarunee, L. (2002) : The effect of heating

on Multiple residues of tetracyclines in milk.

Thamma Sat Int. J. SC. Tech. vol 7, No. 3

September, December.   

Jensen, R. G. (1995): Contamination in

bovine milk in: Hanbook of milk composition,

pp. 887-901. Academic Press, Inc. 

Konecy, S. (1978) : Effect of temperature

and time on reduction of the biological activity

of some kinds of antibiotic in milk. Vetemarst-

vi 28: 409-410. 

Kurek, G.; Milko, K. and Biakowska, M.

(1982) : occurrence of penicillin and other in-

hibitory substances in raw and retail milk in

Gdansk province, Poland. Medycyna Wetery

Maryjna. 38(5): 232-235.  

Kurittu, J.; Fonnberg, S.; Virta, M. and

Karp, M. (2002): Sensitive liquid chromato-

graphic-mass spectrometer assay for norflaxa-

cin in poultry tissues. J Chromatog. B. Ana-

lyt. Technol. Biomed. Fife Sci, 772(1): 185-

189. 

Martin, D. P. M.; Gomez, J. Reuvers and

Marcos. (1996) : RaPID screening and confir-

matory method for sulfonamides residues in

milk. In proceeding of the European residues

conference mother land, 7(5): 865-891. 

Pavlina, J.; Dudsikora, E. V. A.; Jozef

Sokal, Jozef Nagy, Dionyz Mate. (2003) :

Determination of oxytetracycline residues in

milk with the use of HPIC method and two mi-

crobiological inhibition assays. Bull. Vet. Inst

Pulawy 47, 211-216.

Qnifade, A. A. and Babatude, G. M.

(1996) : Comparative response of broiler

chicks to a high fiber diet supplement with

four antibiotic. Animal feed science and tech-

nology. 64: 337-342-Antibiotic. 

Rule, R.;  Moreno, L.;  Serrano, J. M.;

Roman, A. G.;  Moyano,  R.  and Garcia, J.

(2001) : Pharmacokinetics and residues in

milk  of  oxytetracyclin  administered paren-

terally to dairy goats. Aust. Vet. J. 79 (7) :

492-96.

Scheibner  V.  G.  (1972)  :  Occurrence

and  decomposition  of  antibiotic in meat.

Monatschreft fur Veterinar Medicin Heft; 24-

39.     

Schollibaum, M. (1990) : Antibiotic thera-

py and residue in delivered milk. Antibiotic

atheropie and Ruckst and  in der Ablie fe-

rungsmilch swiss vet. 7(8): 7-9.



116

Mona, O. Abou El Nil; et al...

Vol. X,  No. 1,  2008Mansoura, Vet. Med. J.

Shahani, K. M., (1997) : The effect of heat

and story on the stability of Aureomycin in

milk. J. Dairy SC. Vol. 40 pp 289-296.   

Thomas, B. B. (1994) : Veterinary drug

therapy "text book" 5th Ed., Lea and Febiger,

Awauerly Company Press, USA. 

Tropilo, J.; Szule, M. and Lescyznska, K.

(1985) : Effect of heat treatment on penicillin

G in milk. Medycyna water ynaryjn a 41: 211-

212. 

Uno, K. (2002) : Oxytetracycline and oxa-

linic acid residues in kuruma prawn (penacus

japonicus) and effect of cooking procedure on

the residues. Shokuhin. Eiseigaku. Zasshi 43

(2): 62-67. 


