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DETECTION OF OXYTETRACYCLINE HYDROCHLORIDE 
RESIDUES AND EFFECT OF BOIUNG IN COW'S MILK 
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and Ahmed, S. E. Ayiad 
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A total. of twenty breed cows with cliniCal sig1l.$ oj respircuory diseuse wid HlUbhll.S 

from dUJerentiarms in Alemndria city were involved fn thL'i Sil!dV. Oxutetracydin Hy­

drochloride (0Te] tefizer Egypt) l1!Jected r:rttromuscuJur as a therapeutic dosr! 0],20 1119/ 

kg body welghtfor three successlue days. Milk samples were collected illlmedk!te!y be· 
joreflrst drug admlnfslration and then other 24,48, 72,96,120, J 44, 168, 216. 264, 312, 

360. 408 and 456hr). 

A¥ milk samples shQwed positive results Jor presence oJ [OTe) 24hr. aJter flTst dose 

wWt concentTatton oolue 3.05 ±o.88 mg/ml of mIlk and the concentration Increa. .. cd at 
48. 72,96hr then the feoet lowered 120 to 40811r. till not detected at 456hr. 

As (l result of boiling of milk samples at lQOOC for 10 mrnutes (OTe) resl.dues de­
stroyed by heat. Its level stgniftront decreased to 2,633.±O,61 mg/ml after first day 
from admln.tstrat1on with reductfon rate (13.8) then towered signYicantly wuh RR (30.5. 
78.9,81.2,80.4. 79.3. 92,9) at 48.72, 96. 120 and 144 hr,jro/njlrst dose as a reswt oj 
boUi.ng (OTC) level not detected jrom 216 hr tUl end oj experiment wIth reduction rat 
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INTRODUCTION 

In m08t of the Uvestock production system. 
anttbloUc are usually used for the preventton 
and tieatment of anImal dISeases and to Im­
prove the efficacy of animal production (Dlp.,­
oIu. AIoDg 2002 aad Dina. NoIi\'OlO. 1991). 

The most serious objections to the pres~ 
ence of drug reSidues in food in tended for 
human consumption arise as a conse­
quen<;e of human health consideratiOns. With 
the extensive use of drugs In animals produc­
tion, restdues of the parent drug and/or me­
tabolites have a h!gh potential to be present 
tn the edIble animal products. The public 
health stgntflcance of such adulteration of 
food supply Is determined mainly by the level 
of the residues and indIVIdual drugs they are 
orlginated from (Botaoglou aud Fletourls, 
20(1). 

Antibiotic represent the most important 
group of exogenous InhibItory factors tn milk" 
The most common being tetracyclines antibio­
tic are produced by Streptomyces spp. Is 
known as broad-spectrum antibIotic with a 
bactenostatic effect (PavllDa. et aI. 20(3). 

MansoQ:ra, Vet • .lied. J. 

Oxytetracycline has good activity ag~linst 

acute diseases cause by gram-p0SH1W ,mti 

gram-negative baderla. lnduded sptJ'ocilt'h' 
speCies. A<;Unomyces species and lllyCO plas­

ma species, The antimicrobial dntg widely 

used for the treatment of many acute diseases 
in eows, sheep and goat. like Oxytetracycline 
are likely to' be Uft as residues In milk or 
meaL Long acting formulation is an alterna­
tive to diseases therapy whIch normally re­
quire two or three dally parental treatment to 
maintaIn an efficacy level of antibiotic and to 
prolong: is circulating antibiotic concentration 
of the acting agent. 

AntlbiOtic reSidues had great sidE' effects 
on public health which cam,,' rardnogl'llil'it)', 

Thomas, [1994) sI.Jggesh,'{\ thal tllt'lV j'{ 11 

close aSSOCiation bctwct'n antibiotic rCSI<iu{''j 
In food and breast C-ml(·cr. Qnlfade and Baba­
tude {l996} declared that tetracydhw res!­
dues was suspected to be earelTlogcnk by re­
action W1th nltrUe produelng: nltrosanll1l('" 
One study explained tile mcchanjsIll of ('ar, 
ctnogenlcfty of an UbJotic residues via dam­
aged DNA Illay amplify the abnonnallty 01 
(Sroek.to. 1980). 
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CI ...... (1988) reveale<:! that severed anUblo­

tic residues has immunosuppression etTect In 
human by Interference with phagocytosis and 
ImrnunogJobaltn synthesis, beside eUmlnatlon 
ofanUgen. 

Continuous InjeCUon of milk or dairy prod~ 
ucts with h1gh or even Jow doses of antibiotic 
resldues ru1ght Induce emergency resistant 
atraJn& of mtC'l"tlOt'ganIsm drug resistance has 
a defln1te compllc.atton factor In medical treat­
ment especially young children (Ma.rtJn et al, 
1_ and J!'l!DfWHO, 1999). 

Recent studies suggested that contamtna­
tion of milk with a lIttle antibiotic residues In­
h1b1t starter cultures of cheeses fermented 
dauy products. Interfere With acid production. 
a high mOisture content which results In poor 
quaUty body and texture, rapid proteolysis 
and otT flavour (Jeono. 1995. Hee8chen &: 

IIucllng 1_ ... d Hubbert et ai, 1_). 

Jturlttu et aL (2003) used a luminescent 
Eschertchia roll strain for the spectflc detec­
tion of tetracycUne residues in raw borlne 
milk. The detection limits for tetracycline. ox~ 
ytertrB.cycUne. chlortetracyclIne. doxycHne. 
methacycUne, democlocycllne were between 2 
and 35 mll/ml. 

Analyz.ed (0Te) by C8polongo 0\ aL, 
{2002J In edible tissues (muscle, liver. and 
lddney). of 18 turkeys were determined after 
continuous admlnlstraUon of the drug for 3 
daya In dt1nldng water at maximum recom· 
mended concentraUon of 400 mg/L by uSing 
metal chelate affinIty chromatography. They 

reported that after 1 day of withdrawal. OTC 
restdues were detected tn muscle and liver af~ 
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ter 3 days alter end of treatment. 

Uno. (20021 studied the tissue distribution 
and residues depletion of larCl and oxolanle 
acid tOA). The author concluded that. resldu· 
al (etrC) was reduced to 50~70 ug/mi in mus­
cles by usual method of cooking. baking and 
frying, These' results conOrm that the cooking 
procedure could only reduce but not eom­
pletely ellinJnate these drug residues in 
pravm. 

The purpose of this study was to deter­
mine the presence of {0Te) oxytetracycline 
residues In milk from cows with cUntcal signs 
of respiratory and mastitis disease. being 
treated with (etrC). Milk sample were tested 
for (arc} resldues within the whole period 

of antibiotic intra muscular treatment (3d) as 
wen as period after drug adminIstration, in 

order to determine (arC) residues In milk and 
also. to compare the effect of boiling of milk 
on these residues. HPLC method were used, 

MATERIAL IlND METHODS 
1Wcnty breed cows With clinical signs of 

respiratory diseases and mastitis from differ­
ent rarms In Alexandria city were Involved In 
this stUdy. 

oxytetracycl1ne hydrochlortde IOTC) (ong 
acting (Pfizer Egypt) Injected Intramuscular at 
does of Wmg/kg body weight for three suc­
cessive days. 

Milk samples were collect<!d. Immediately 
before the first drug admlnlstraUon 10 hr) and 
then alter (24, 48, 72. 96,120.144,168,216. 
264. 312, 408 and 456 hr) the withdrawal pe­

nod of 01"C Is 5 days. 

VOl. X. No. l~ 2008 
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Equal volumes of fore mOk from each quar­

ter of the same cow were taken durtng milking 
in the morning and in the artemoon and then 
mtxed together, each sample was classified 

toto 2 portion one part for deteetlon of (0Te) 

residues,. and other part were boned at 
1l000c} 1\)r 10 minute •. 

Motllod 
Oxytetracycline resldues tn milk samples . 

...... detected according to Janm... (2002) 
using high performanee liquid chromatogra­
phy(HPLCj. 

R ........ 
I. Standard ol\)'tetracycltne 100%. 
II, Oxytetracycline hydrochloride pur~ 

chased (PfIzer EgypQ. 
III, SOlvents: 
a- A ceton1tJ1c and methanol were HPLC 

grade. 
b- Mellvalne-EDTA-NACl buffer prepared 

according to the method (AOAC. 1997) 
._ (1997). 

AppaRt1l8 

a- Refrlgerstlng centrifuges. (IJnlversal 
ISR. Hettich Genmany). 

b- Vortex mixer (model G 6560 8. Gente 
scientific {)SAl. 

e- Water bath (model FEDIIS. WTB Blnel­
er. Genmany). 

d- 1bermocouple. 
e- HIgh performance liquid chroma.to­

graph eons1StS of a spectral system bi­

nary pump model P2OOO. vacuum mem­
brane Pegasser. Aspecteral Detector 
model UV 2000 act at 350 Rheedync 
7125 sampling valve with a loop and a 
computer for control and handing. 
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RESULTS AND DISCUSSION 
The results of HPLC analysis shown in Ta­

ble (1). F1g. 0). revealed that all milk samples 
give pOsItive results for presenee of(OTC) resi· 
dues twenty~four hours after Orst dose of drug 
admlnlstration. {3.05j;O.86 mg/ml of mllkJ 
however average tOTe} concentnHton io milk 
increased at {4B.72,96ht} from first dose with 
mean value of (4.6Q±O.90. 1 L12±O.82 and 

11.6± 1.24 mg/ml of mIlk, Then. (OTC) level 
lowered at 120,144.16S.216.264.312,360and 
408 from first dose Ull not detected at 456 hr, 
with respectively mean values (S.3h:O.96. 
4.03.11.01. 3.32±2.02. 2.73±1.75. 1.66,1.06. 
1.08±0.68. 0.65±0.39. O.56±O.32 mg/ml) of 
mUk. Form Table (1). FIgs. [1.2.3) the highest 
concentration level was observed at 96 hr afv 

ter beginning of therapy (v.1thdrawal time 5 
days), Our results were Inagreemeot v.1th that 
of PavUna, et aI. (2003) who reported that 

the highest average concentraUon of 195,a6 
mg OTC mg kg was detected by HPLC method 
5 days after the first drug admlnlstratlon, 
Janmee (2002]. reported that all milk sam· 
pies showed positive results for presence of 
antibiotic residues 'OTCl twenty four hours 
(7.3 mg/rnl) after first drug adminlstration 
and showed the highest concentration level at 

96-120 hr (withdrawal 5 days), Cmqulna et 
aI •• 2007 reported that the v.1thdrawaJ time 
1\)r long acting (OTC) In goat (6 days) and In 
sheep milk (7 days). 

DlDamo .... ot aI (1996) revealcd that (OTC) 
was detected in m.1lk oC alI cases during treat· 

ment at maximum concentrathm rangtng 
from 47 to 1.800 J 9J.kg (ppb). ruInation of 
(0Te) resIdues after the last InfusJon ranged 

from zero tol44hours 16 days}. milk obtalned 
Crom cows that are treated (or retained fetal 
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membranes by intra uterine infusion of (OTC) 
may contain the drug for variables lengths of 

time, Mnk should be discarded to avoid Ulegal 
res1dues. 

-. 01 11. (20011 detennlned the two 

cmnmerc:la1 preparations of oxytetracycline 
(O'TC) the phannacokinetic behav:lour, the 
presence of detectable mIlk residues and the 
penetrat10n of milk of ore administered by 

intravenous (M and Intramuscular (lMI 

routes in goats producIng milk. 11Ie authors 
concluded that, the presence of detectable 
residues In mUk Indicates that milk should 
not be u&ed for human consumption for 2 and 
3 days after admintstration (If conventional 

and long acting formulations, respectively_ 

__ um (1990) Investigated the fae~ 

tors responsible for antibiotic contamination 
of mllk 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 tntrmamary Infusion 
antibiotics constituted 92% of secretary con­
tamination. Treatment of mastitic cases with 

peructllin G lntramammary associated wtth· 

drawal t.tme ranged from 2~ 18 days due to 
$low ellmJnatlon of antIblOtic by certain lac­
tating _. 

Kurek et Il, (1982) noticed tllat quantita­

tive detectIon of penl.clUin In bulk mIlk sam­
ples (O.025~3-1/u/ml} was more than those 
obtained from indIVIdual 

Jacquet et al. (1998) .reported that one of 
973 milk sample was suspect for tetraeycUne 
residues by means of 8. calldolactls tube test 

as well as by the receptor assay 8 other sam~ 

_ ....... Vel./Ifed.J. 
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pIes were also considered to be posilivc. 

Boillng it Is of some interest lo delcrmllle if 

residues of antibiotic can be destroyed by 
cooking procedures, The effect of heating al 

lOOoC (or 10 min. on OTC resldues Wt\S 

shown In Table (2). FIg. n .3). 

Our result shOwed that there werc signifi­

cant deference at (p<O.05J between non heat· 

ed and heated samples. OTC concentratIOn In 

heated mllk was {2.S3±0.6! mg/mJl of milk 
after 24hr from drug admlnistratlon witl: n'­
duellen rat 13.8%, Level of (OTCJ residu(' was 

3,2±0.83 at 48 I1r and 2.62.:t0.44 at 72 hI', 

2.31±Q,32 at 96hr after holling wHh highly 

Significant !-oouction rat (RR) 305,78.9.81.2. 

respccHvely. Level was decreasNi to I i13± 

0,35 at 120 hr. 90,O±0,54 and 0.22±O.13 at 

144 and 198 hr. till not detected at 216 hr. 
[rom first day of drug administration, wah 

slgnmcant reduction rate (80A. 79.3. 92.9} 

Table (2). F1g~ (4). 

A few reports have been published about 

the effect of heating on the stabJllty of OTe In 

milk. Jarunee. (2002) evoked that there werc 
slgnlficant deference tn {OTC)' [l'Cl concentra· 

tion as a result of mJlk healed to 63° for 30 

minutes with reduction rate of fOTC! spil,('{] 
In milk at 200-300 ppb were 86.77 ,me! 19.63 

respectively and OTe was Complt'tcly redw,:ed 

by 190 min. at 710C indicating that lon~l'T 

heat or sever heating was reqUired to reduce 

anUbioUc residues In milk. 

(OTC) are similar to other antibiotics in 
their dtstrlbutJon and aCtivity. Scheibner 

(1972) concluded that high concentration of 

penicillin 0 and oxytetracycline were com-

Vol. X, No. J. :UJ08 
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pletely In activated by an h(mr heating at 

200c. 

E1-8herhlBi. et at.. (2003), showed that 

thermal degradation of penlCUlIn by pasteuri­

zation (630(;/30 min). boiling (lOOOC/5mln) 
and StertzaUOflS 121oC/mln were 40%,60% 

and 91% respectively. 

The rate o( Inactivation of antibiotic by 

heat and pasteurization nearly similar thal 

was reported by KOAecy (1978). Other tnves­

ugaf.OrS found that thennal lnaetivation rate 

of peruclllln ranged (rom 8 to 26,5% ITropilo 

et aI .• 1985 and Ahd EI-Allm el aI" 1994). On 
the other hand few studies concluded that 
penJctUln was not in activated by pasteurlZa~ 
tkm or drying. 

~1 aad W1ll1am. (1994): Reported that 

when meQt was packed In a sausage casing 
and cook1ng in boiling water, {OTC} was re~ 
duced 95% in 30 minutes. Microwave cooldng 

to weJI done (no red color) required of mtnutes 
gave a (I.naj temperature 98-1020 and reduced 
level6Q% from control. Frying required 8 min~ 

utes with ftnal temperature 81°C residues £e­

duced to 17.3%. Degeneration was related to 

Rnal temperature reached, which was higher 

from mJerowave cooking or for boiling than for 
ftying. 

Our result of thermal inactivation of antibi­
otic by boiling nearly simllar those reported 

If......,..,... Vet. _. J. 
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by HamatlD et at .• (197S). They ubserved Lhat 

boiling was Inactivated !wnidllill with l11gl! 

percentage (85%) a lower perecn!a!:(t:' or lilt']", 

mal tnacUvatton was stat('d by tropilo et aL, 
(1985). 

Admiuistraion of anUblotk to {uctalillf.1, 

cows for treatment or prophylaxis It'ad to 

transferrIng of drug residues or their ll1t'.taoo­
Utes to human through consumption of con­

taminated milk or da.iry prodtwts, These anti­
biOtics may be found as it is or may present 

as metabolites wlili a modified struetur(' and 

quit different in pharmaco-toxiooJogleal prop­

erties of anUblotic. Tetra('ydines mainly ab· 

sorbed from upper small IntesUnc, Divalent 

calcIum of mnk and dairy prOducts lnterfrTt' 
with their absorptioo, As a result of dtel<llion 

With calcium tlley teod to be deposite<l Ltl Ll)(' 

growth zone of teeth causing unpleasa1lt pi!o(­
mentation ([1uorescence. yellow. brown dlscol· 
ouratlon). 

TIlls result also suggested that ooHtng for 

10 mIn, of milk could eaused a reduction of 

drug residue but it did not completely elimj~ 
nated. 

Shahan! (1997), studied heat stabillty of 

drug residues tn ml\l{ and reported that arc 
was less heat stable than CTC and both 
were not completely reduced by 30 min. al 
62 and 710C only 23.6-35.6% reduction {or 

OCT. 
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Table (1): O:tytet,..cyclln~ rt$ldues (rug!rul of milk) in cow's mill. after 
intMlmu5cular ildministrll~lon a' a dost or (20 mgiKg n,w.) fOI 

three n,,::~lve days, 

Period after OTe Adminirtration 

%hr, 

144 hr. 

o 
1 

, boilln 

1 

~ 

I 

Tilble (2): Effect of boiling on tetracycline N!sidu~ (mg/mJ of milk) after 
inlrilmu!C:ular sdminlsfnlllon ilt dose or (20 mg/kg B.W) fer 
thr« succ~l\'e days. 

408 hr • 

• 

~ 150 ,i 
• 0 •• 

l);d) 

i " .. ,<0 

RR. t-tt!llt 

196 

1.602 
, 1. 68 

I 1 65 

III 
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'4,----------------------------------------, 
12 

10 

• • 

• 

Wore BoillnB 

Fleun (1); O~H raid.a aDd the effect ofbollhl, In OOW~A 
milk after kttnunWJCUlar admlniltrathm .t a due of (20 fDIlKc B.W.) fOr 

lbret IN~ da)'l 

• • • • ----"'--------- ........... .. 

" t I j • A • • 

• h Ii 
. <CA> Ch,ng. Atte.uetlon 

FIp." (1): Chromatocraph of .ta.llard oJ:)'tetrll<)'clin (mllfJnl) 

I~ 

112 
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~ , .. .. 

• M1 MS SO rt r«> VA f'R. E <PC> hak-top Co.nnu 

, 
n 

Flpre (3): CIlJ'omatograpa of oxytetr:aeyw::Uue (ODf;eutratioll DlJI'ml of milk after 14 br 
from 0 ... day of dJ'll& adotlol"ratlo. 

" .1 ~ I I 
<tA> Chenoe Attenlle't loll 

PIc.", (4), Ciorom.IoI""Ph.f oxytetnu:ydl. COD ....... tIo. oDer I>olilag ofmilk a. 24 hr 
fromdrogadm_ ... 
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