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ABSTRACT 

Fl.Jty Low apparently healthy one day old. Atjourth week oj age chicks were used in 

tills study injected lnlraml.J.5cularly with norj1oxactn at a dose oj 5 mg/ Kg body weight 

Jor 5 successive daus Jor detection oj norj1ox(1cin residues, eight broilers were slaugh

tered on (1 st, 3rd, 5 th , 7th and 9th day) aJler last dose. Ml.J.5des (bre(L<)t. tltigh)Jal. liv

er and gizzard were examined beJore and aJter b01ling (J oonc Jor 30 minules) -'or deter

mination oj norj1o.xacln residues and studying effect qf heat (realment on Us 

persistence. and samplesJrom muscles (breast. thigh) JUlliver and gizzard oj 12 broil

ers were examined beJore and afler Jreezing at -l1joC weekly Jor quantitative determl' 

nation oj norj1oxacin residues l.J.5illg HPLC. The resulls showed that narjloxadn highest 

COllcen/ration level was deiected in breast ml.J.5cle at 1st day Jrom Last dose (39.21 ± 
3.012 ug/g) and decreased till noi detected at 9th dayjollowed by liver (27.23 ± 2.321 

ug/g) andJa/ 25.15 ± 1.951 ug/g) and its level was showed slgn{jkanl decrease at (P 

0::: 0.05) WI not detected at 9th day. Lnwesl concen(ration level showed in GLzzard and 

thigh (17,32.± 1.6J 5 and 12.S ± 1.033 ug/g) and not detected at 7th da!./. 

Regarding 10 lhe effect oj boilin9 oJ the druS} residues in breast muscle at 1 st day. it 

is euidenithal nOl:J1oxacin concentration were decrcasedJrom (39.21 ± 3.012 to 10.57 

± 0.89 ltg/g). Such decrease was detected in the samples ex(1rnined at the jallowing 

days rmm disappeared at 7th day oj treatment. 

Meanwhile ]ruzen breast fl1l.J.5clc samples at ll::JOC showed significant decrease aJ

ter 1st week and decreased till nol detected at 5lh week. {6.s5 ± 0.764, 4.833 ± 0.828. 

1.486.± 0.982.0.3.± O.Oslug/g} at jSt, 2n.d. 3 rd, 4th week respectiuelyJotlowed byjat. 

liver (4.607 ± 0.561. 4,230 .:± 0.42 ug/g) decreased lilt not detected al 5th week Giz

zard. thigh level were (4.230 ± 0.42. 3.897 ± 0.484 ug/g) and decreased weekly till not 

detected at 4th week. 
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INTRODUCTION 

The modern poultry Industry uses much antimicrobial medlcaUons to control poultry diseas

eS or to improve their perfonnance, some antibiotics are given to give better weight galn. feed 

conversion and egg production. However, much medication are used Without adequate consider

ation and much are probably tn effeetive or ('ven wasted. Qulnolones are a series of synthetic an

tibacterial agents. TIle first of whieh was nalidixic acid intt'oduccd in 1964. The first generatlon 

quino)ones Includes nalidlxle aeid. oxolinic acid and flumequine. They arc active against gram 

negative organisms and their use is \tmitcd to the treatment of urinary and cnteric infection, 

Further synthesIs and investigation have given risc. to second generfltion quinolones [fluoroqui

Botones) with extend antibacterial activity and includes enrofloxacin. clprofloxacin. danofloxac1n 

and norlloxacin (Brander et al •• 1991). 

Norfloxacin is a new synthetic antimicrobial agent of fluoroquinolone class. It acts prinCipally 

by inhibiting bacterial DNA gyrase which is necessary for supercoiling of DNA to provide a suita

ble spaUal arrangement of DNA within the bacterial cell Palumobo et al •• 1993 and Shem &: Zlv 

1993). 

The ext~nsive use of lhese dru/~s during the whole Hfe time of birds give rise to the problem of 

drug residues. -The "residue problem" is the focus of public concern which Introduces a serious 

and novel hazard to the human hcings. Some of meat hygienists dealt with some meat treatment 

for withdrawal of antibiotic residue such as freez1ng and beating. 

Cooking or cold storage may alter the chemotherapeutic residues In the edible tissues (Sarkl

lOY &: Eshoy. 1972 and lonova &: Zheeheva, 1997). 

The prcsent study was conducted to detect the possible residues of norfloxacln In chicken tis

sues and the effect of heating and freezing storage on norfloxacin residues. 

Material 

1- Drug 

MATERIAL AND METHODS 

NorOozacln (floxatrn lOCAl) (R) 

NorOoxacin {floxatril 10% inJeetable solution 100 ml-pantex (rolland B.V.). 

It is active against a wide range of Gram positive, Gram negative and Mycoplasma. The chemi

cal name of nortloxacin is (3-quinolone carboxylic add, l-ethyl-6- lIuoro-i. 4-dihydro-4.ocD. 7,1-

plperozinyl) . 
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COOH 
o 

Structural formula (After Sbe n and ZIT, 1993) 

.. Dose: Nornoxacln 1s available in an injectable solution to be given subeutaneously or Intra

muscularly at a dose uf 2.5-5 mg/kg budy weight. Eaeh m! solutlun eontains 100 mg nor

naxaeitL 

11- Experimental chicks 

(0 Fifty-two apparently healthy. one day old chicks were obtained from el.Khahera farm In 

10th of Ramadan city. 

They were fed on a balaneed commercial ration free from any medications and water was pro

vided adlibjtum. All hyglenic measures were adopted as reeommended. Temperature was adjust

ed <If>cording to the age (star at 32°C and decreased 2°C each wecl<). 

Methods 

(I) All chj('k~ wen:- vaccinated against Newcastle disease on 6 111 day of agt: and a~alnst Gum

boro disease on 15th day of age. 

(2) At the 4th week chicks were injected intramuscularly with nornoxacin at dose of f) mg/kg 

hody weight for 5 successive days for detection of drug, residue. 

(31 eight brollers were slaughtercd on [1 st, 3 rt1 , 5th. 7th and 9 th day) after the last dose . . 
Musdes (hrcast. thtgh) fat, livcr and giuard and samples were examined before and after 

boiling (l DOoe for 30 minutes) for determinatlon of nornoxacin resIdues and studying cf

fed of heating on its persislence. 

(4) Samples from muscles (breast, thighl fat, liver and gl.l:Zard of twelve broilets chiCks (each. 

3 chicks represent one pooling sample). Samples from breast. thigh, fat. liver and gizzard 

were examined beJore freeZIng and kept at -ISUC then examined weekly for presence of 

nort1oxaeln residues. The time elapsed from the onset of freezing till complete disappear

ance of the residues was recorded. 
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Detection of norfloxacin residues 

Norfioxacin residues were determined using high performance liquid chromalography (HPLC) 

knourc, Inc Germany. according to the method described by Groeneveld and Brouwers (1986). 

Norfioxacin was extracted from samples with dichloromethane and 0.1 M sodium phosphate 

buffer at pH 7.4 Chromatography was performed on an amino-exchange column with the mobile 

phase and tcsted using IN dete~tor. UV absorbance was monitored at 278 nm. 

Into a 10 1111 extraction tube of I gm of Ilomogenized tissue (Breast. thigh. fat. livcr and giz

zard) and 1 011 of O. I M phosphale buffer pH 7.4 werc added. After adding 5 mt dichlorome

thane. tile tube was stoppercd and gently shaken at 100 cycle/min for 10 mlnutcs and centri

fuged at 4000 rpm for 10 minutes at room temperature. 

After removing nu~ aqueous layer. the organic layer was transferrcd into another tube and 

dried under nitrogen at 50°C. 

The residues were dissolved in 1 IllI mobile phase usJng a vortex mixer and sonication. before 

HPLC analysis. Depending all concentration. 5-20 ul was injeClcd. 

Standard prepuatlon 

NorHoxaCin standard solution was prepared from drug pure 100% by dissolving a weighed 

amount of drug In distilled water to make stock solution. 

Statistical analysIs 

II was carried out according to Snedecor and Cochran (1967). 

RESULTS AND DISCUSSION 

Residues in meat of animals and poultry forms a great problem facing food hygienists and 

constitute a real hazard to human consumers in the reccnt years. These residues are responsi

b!r for inducIng alle-rgic reactions sueh as urticaria, eczema and other forms of dermatitis as well 

as increasing rcsistance of pathogcnic microorganisms in man. In addition to thcir harmful ef

fects on the microflora and consequently the produced vitamins (Mol. 1971). Growth promoters 

are mosUy given during tll~ whole life time, while propbylatic and therapeul1c regimen of antibio

tics are given only for a short period (Van Schothors et al, 1978). Organs such as liver and kid

ney. remove residuaJ drug and greatly reduce the content in meat. These organs and tissucs are 

tested for detecting drug residues (Glott et al. 1979). 

In the present study, nornoxacln administered inlmInuscularly to chicken at dose of 5mg/Kg 

weight for 5 suceessive days. Table (1) revealed that the highest concentration level of norfloxa-
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cin was detected In breast muscle at the 1 sl day from administration of last dose (39.21±3.0 12 

ug/g) and Its level showed significant decrease (P<0.05) In. the 3rd, 5th and 7th days till not de

tected at 9th day l22.52±2.35 I. 9.85±0.835 and 0.23±0.0 16 ug/g) respectively. The effect of boil

Ing (IooDe for 30 minutes] showed significant decrease (l0.567±0.889 lIg/gJ at 1st dilY ilnd Its 

level decreased slgnifieanUy (P<0.05) In 3rd and 5th Ull not detected at 7th day (5.863± 0.651. 

1.21 O±O. 629 ug/ g) wUh reduc Uon percent respectively. 

°The effect of frozen storage [fable 2, Fig. 6) showed slgnlflcant decrease at 1 st week (6.55,±. 

0.764 ug/gl and its level dccHne Ull not detectcd at 5 th week (4.833±0.828. 1.486 - 0.982. O.3± 

0.051 lIg/gJ at (2nd . 3rd and 6 th week) respecUvely. Then followed by fat and liver at 1st week 

[4.607 ±O. 561, 4.230±0.421 ug/ g) and Its level decline Ull not detected at 5 th week. Norfloxacln 

concentration level in Ilver showed slgnillcant decrcase rrable 1. Fig. 3) till not detected at 9 th 

day (27.'2.3±2.321, 13 76±1411, 1.447±0.695. 0.04±0.023 ug/g) Regarding the ctreel of boiling. 

liver concentration level was decrease at 1st day til! not detected at 7th day (5.830.10.320. 

3.713±O.663, 0.72± 0.053, 0.O~±0.023ug/g) at (lSl, 3rd. 5th , 7lh) days respectively with reduc

tion rate. Norlloxacln concentration level showed significant decrease in fat (Table I, Fig. 4) till 

not detected at 7th day (25. 15±1.95I. 16.83 ±1.223. 0.293 ±O.O 12 ug/g) whlle boiled fat sample 

showed d~Lltne In norll(lxacin ,('oncentration level till not detected ilt 7 lh dClY (4.494±0.290, 

16.8~~±1.233, O.293±0.OI2 and 0.04±.0.473mg/g) at 1st. 3 rd , 5 th and 7lh day. 

Norfloxacln level In frozen liver and fat revealed significant decrease (P < 0.05) ull not detected 

at 5 th week. TaLk (2), 

Lowest nmiloxacin concentration was detected In (TaL1e 1 & Fig. I) at 1st day (12.5±L033 

ug/gj followed by giuard (17.32±I.G15 ug/g) showed significant decrease (P<0.05) un not detect

ed at 7th day. Meanwhile In boiled thigh mLlsc1e~ the concentrallon Icvel was (4.357±0.755 ug/g) 

and decreased HI! not detectcd ilt 5th day and In boiled gizzard concentration level was 

;'l600±0.420 ug/g tIIlllot dctected at 5 lh dilY. 

Norfloxacln residues w('re gradually disappeared with time elapsed from the onset of freezing 

[Ill eOl1lpldc dl~appcarance afler 4th week In thigh (3.897 ± 0.484. 2.623 ± 0.162 and 0.340 ± 

0.139 llg/g) and Gizzard Crable 2, r'ig. 5) (4.230 ± 0.421. 0.436 ± 0.53, 0.251 ± 0.420 ug/g). 

Our re~mlts an~ in agreement with Anadon et al (1995) they found that whcn norJ1oxacin was 

administered orally the C(JncentraUon In hreast. fat. and liver was 0.05 ug/g on .lhe second day 

after the end of dOSing. Bergeron et al (1986) rcp0rted that the concentration of norfloxacln In 

kidney parenchymil "'as 4-12 Limes of the serum concentration. Scheer (1987) reported that In

travenous injection of baytrll showed highest concentration In live and kidney. AlesUng (1990) 

found that highest c.onc:enlratJon were In liver. breast muscles. Elln. (1999) found that liver con-
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lalns highest concentrali( 'l"i /Jf clprolloxaCili followed by la t and li1uscles where the residues dis, 

appeared at 10th day I)/" ;dr.lillistration of the last dose EllIistdn et at (1994) reported that all 

of the fluoroquinolol\;:s ;we wdl absorbed after oral adlJlinistration flllroqllinoiones {FQS) are 

minimally protein bmldd Jnd widely distl'ibuted In body tbSllt'S, ::icbeibner (1972) concluded 

that hii~h eoncentraiio,l tlf i-,enicilHn G and oxytetracycline were complc!ely inactivated by an 

huur heating at 900C, A' '"ll.ollle: literatl1res art' lacking ~ny ('jgW't'5 cOllcL:n,ing the efrect of boil

Ing and (j'eeztng of I)(>rl], ,::t3CIIL NoriluxClcin is Iluoroquinolones ~ ... lld aloe ~imilar to alltibloties In 

their distribution and aC(jl'ilj", Schelbner (1969) sL_lted thai iiCatirlg of fOi':at at 60°C fOl' 60 min

utes had no efred on 311Ul.jutic reSidues, uut heating to 900 (; InlfJimiud to some e",(cnt the anti

biotic activity. The antibiOtic residUeS completely diappcared irlllnt"diately If the meat was eooked 

at cooking tunperature f(lr 20 lllinutes. Cbunha (1972) mcntioned that normal methods of cook

ing destroyed aureomyLill and terromycitl. Katz et al (197ZJ reporkd that wokJrlg of broiler tis

sues and organs eont.amidg chlof(llctracycllne residues converted lhe residues to isochlorotetra

cycline whieh had no knowJ! biological activity. Vandenbrande et at (1-972) staled that cold 

storage of meat rCdlH'l',i th(; activIty of penicHlil\ rc:;idue. Jukes (1973) concluded that eooklllg 

temperature destroyed (~tlll)rotetraeydillc residues in meaL. Inglis and Katz {1978} recorded 

that healing may cause .... 1><1 Ie loss of ihe .Ill \ibacteri:.l1 aet.ivily of amJl1oglyeosidcs. depending on 

the system in which hea 1 iilg was studied. Obreln et al (1961) studied the eHeets of cooking and 

cold storage on antibiotic rc:;iclues in meat. Tbey reconkd that cooking and cold storage caused 

degradation of antibiotic Nhshwa (1995) reported tllCit oral adrnintstration of tyloslne 25 mg/Kg 

b.wt. twice daily for 5 Sll(,(!(:sslve days and boiling of chicks tissues and OI·gans for 30 minutes 

completely degraded 1yh;.>illl' residues In all tissue samples and at 5 th wet~k of freezing tyloslne 

resides were completely disappeared froll! gizzard and heart and al 6 lh week from all tissue sam· 

pIes. Haagsma (l993) concluded that the content of I-estdlles of llIany veterinary drugs de

creased not only as a result of food preparillg and processing. but abo at cooled and frozen stor

age. Amer et at (1994) stilted that gcntamieine or nctilimtcine at dose of 6 mg/Kg b.wl. 

intramuscularly daily for 7 sllccessive dd)'s disappeared by boiling the muscle samples for 45 

minutes and rreezlng for one week, Moreover boiling of kidney and liver samples for 45 minutes 

did not destroy lhe residues completely. Freezing for 3 months also failed to destroy the restducs 

in kidney completely. Gyhan (1997) fuund that apramYclll sulph<ltc resIdues in chicken tissues 

after boiling at loooe for 45 minutes were failed to detect In livCf. kidney, gizzard and fat after 

48 bours from drug aJmirm,lratioll and were failed to detccl in breast and thiglJ muscles after 

72 hours from last orallb<;c and residues disappeared f!"Om brcast and lbigh llIusdcs. liver, kid

ney, gizzard and fat ancr I he third day from f[eezing and disappeared from slun aller 2 day from 

freezing samples. Pouliq",cl> 8Qd Mocvnn (2002) determined lhc residues of oxollnic acid lOA) 

and flumequine (Flu) in rcc('zc,dl-icd sallllon muscle wilh attached sl<in. using reversed-phase 
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high performance liquid chromatography. They concluded that. lhe limits or delectlon and quan

lUaUve were ::\.2 and 16 ng/g wet weight Ussuc respectively. Mean extractIon recoveries of OA 

and flu freeze-dried tissue were 85.5 and 85.2% respectively. 
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Table 0): Effect of heat treatment boiling on tissue concentrations (ug/g) or norOoxacin injecteJ mtramuscularly at do~c 

or s m~lkg hod" weight for S sUl'!cessivc days to broiler chicks (l\lean ± SD'; (n=4i 
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Table (2): Effect of frozen storage at -lSoC on tissue concentrations (ug/g) of norfloxacin at injected interamuscularly 

dose of S mg/kg body weight for 5 successive days to broiler chicks (Mean ± SD) (n=4) 

~ Before 
1st week 2nd week 3rd week 41b week 5th week 

Tissue . freezing 

Breast 35.2 1a 6.SSa 4.833 9 1.486' 0.3 11 0-

muscles ±3.0n ±O.764 ±0.828 ±0.982 ±O.OSI 

Thigh 11.Sb 3.~97b 2.623b 0.340b 0 

I 

0 
muscles ±2.033 ±O.484 ±O.162 ± 0.139 

Fat 23.15' 4.607c 2.84b 1.2211 0.01' 0 
.. 

±3.951 ±O.56\ ±O.63S ±O.121 ±O.OS 

Liver 25,3 Ie 4.230<': 2.893b 1.2071 0.37b 0 

±2.S3\ ±O.42J ± 262 ± 157 ±O.245 

Gizzard 15.34 b 4.230c 0.436c 0.25t b 0 0 

± 2.033 ±O.421 ± 0.053 ±0.420 

Means with (he diO'ercnllcllcr.; are signifieanLly at P < 0.05 

Thl: ml.:an fl.:pr6l·1I1 -l t[,'lits :nulysis lor pooling ~alnples 00 indi vidual chick. 
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Fig. (1): Chromatograph of norfloxncin concentration (ug/g) in thigh at 151 day (rom last 

dose. 
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Fig. (1): Chromatograph of norfloxacin concentration (uglg) in boiled fat at 1
51 

day from 

last dose. 
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Fig. (3):Cnromatogra.ph of norfloxacin concentration (uglg) in liver at Jsd day from last 

dose. 
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Fig. (4): Chromatograph of nortloxacin concentration (uglg) in boiled liver at Jr<l day 

from last dose. 
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Fig. (5): Chromatograph of norfloxacin concentration (ug/g) in frozen gizzard at lSI 

week from last dose. 

« 
O.S I: a 2.5 3.8 3. !!l 

Fig. (6): Chromatograph of norfloxacin concentration (uglg) in frozen breast muscle ~t 

I SI week from last dose. 
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