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ABSTRACT 

/I. lolfll q[ 150 fresh samples qfJls/l, heel and cllicken (50 smuples Jor ('(<cII) w('re 

collccfea from different retail stores in Alexandria. Samples were examined microbioJog~ 

icnity ill it 5 Jresh stafe (prior cooking) and after microu)(we rooking (i.l1lrnedtule/lJ nJ let 

n}ler () hours qf(XJOking) , Resulfs indicated that rhe Illean (log CFIJ/gmj lo/tli (J{'r­

obic J)Octf;'rial COWlts oj uncooked J!.Sh. bee] and chicken samples !cere as Jallows: 

5.700 /O<JlO, 5.027 loglO, 5.86310910; respectively, HotL'eoer. the iota! aerohic hac/l'li' 

al (:oHllis f'!r post microwat'C coolwxI fish, beej and chkkel1 Sal'lplf's {immedi(lld~J of ieI' 

cooking wl(l (!fier 6 hmtrs cookin.g) were 3.651 lag 10. 3.066 logl0, 2.978 {OHIO wid 

4.870 log 10, 5.011 log I 0, 4,J 59 log 10 Jor immediately (lnd q[ter 6' !wurs; respcclil'c1!1 

with n SiglliJlcarlt difference betH.!ccn total aerobic bacterial counts oj uncooked WId 

past microu)(we cooked samples, MOrL'OIX?I', in fish samples, there l!)(.tS a decnxl.'w in 

the pr.rcenf oj bCtciertal suruiealjrom 100% JOI' uncooked to 14% Jor immt.y)iulelU wui 

6% Jor o,jtcr 6 IlDurs ajter cooking, rcspectu)cuj.The percent oj b(1cieriaJ sarviL'C1/ Qf /J('£;r 

(!nd chicken samples t(.!as decreased .from 100ib oj uncooked samples to r 41}{J. lf1K, ill 

hc(f and 20%. 816 in chicken samples Jor immediately (!fier cOOl\:ing and after 6 hO!~rS' 

cooking, It was a/so reported lhat the mean vaLues (mean fog cIu/gni) oj (otal .tIC(1st 

and mould counls oj)ls11 samples were 4.995109lOJol" uncooked, 3.075 togIOJor int­

Itledif/lcly a,flcr cooking and. 4,100 log 1 0 Jar afler 6 hours cooking, walt a slgll{Jkwtl 

di{r('l"cnc(' betw{~el1 totof yeast and mouid counf:> of I.hem. '111C pcn:f>nt oj sun;![!f11 was 

dec/Posed from 9&m in wlcooked ,It"''' sampies to 2Ml and 16% in post microwove 

molted swnples (immediately and q{ter 6 hours moking), Conceming beef .samples. IhL' 

mcnn 10(al yeast and mould counts were jound ill Imcookcd (5.327 logl 0) jollowed by 

(~:it!r (j hours cooking (4.279 log 1 0) amI fIlune<iiately after cooking (2.945 log IOj. Moreo­

L'cr. 24% qr hec;{ samples showed yeast, mould surufcut. immediate~y aJler cOO/dog Iml 

<tIkI' {1 !IOl1rs cooking. 22% oj beef samples showed yenst and mould :Wl'viUnL bt ('<1St' 

r>tchicken swt1ples, the meunleuels q{wtal ye(:L~1 rlild mould counts tl'ere 4.479 lagIO, 
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3.23..<.) IoglO and 4.509 (oglOJor uncooked and post mfcrouxwe cooked (immediardu 

and alter 6 hours cooking; respecUl'elyJ. At the same litne. yeast and mould sll11Jiml 

{(XL'" decreased aJfer microwave cooking {immediateLY and after 6 hours) from 9691, Jor 

uncooked to 14% and 12%Jor Lmmediately and qfter 6 hvurs miqowaue cooking. 

OW' results at..,,, (rtdicated thai the percel11 v1 sumit:al vjSaimoneUa. Shigella, Staph 

mm.'!IS isolated]rom uncooked jlsh samples were: 1096. 4% and 2816; respectively. 

whiie: aJter miCrowave cooki.ng {immedlately and a,fter 6 hours cooking). no survitl(tt 

were oblained except in case oj Slaph mIreu,s, where the percent 01 surviml lVas 4% 

Jor immediately artd 2% jor a.fter 6 hours. Both Hncooked and post microwaot! ('oop.:.xl 

fish swnples showed no survival q{lisCerta monOLyrogellcs. IT was 10und thm, tile tl'l­

conked f)f!t{f samples showed Salmonella. Shigella, and Staph aureus suroivaf with a 

perc('1ll ~{6'16. 2% and 24%; respectively. While after {) hours microwave cooking. tlte 

pel<x'nl oJ 5W1Jival were decreased 10 2%. 0% {non sumival). 2%. In case oJlL5terfn rnon­

ocyIOSlE:rleS, liO 5uruival were obsen,<~J in both uncooked. post micfOUXlV€' cooked Decf 

sWHplc5. Heg<mling cftiCken sampk'S, (he L,>olated Salmonella. Shigella, Staph aul'f!US 

s/touk'd sUrl'lnal Q! 4%.4% and 16%: respectively_ After mkrowave oooldng {immcdio(> 

ly nJlt'r (TJOking) the percent oj sumim:tl decreased /02%. i:J'Mt. 6% and to 2%, (»6. 2'N, {!1: 

ier 6 hoursjOr Salmonella. Shigella and Staph aureus, In general our results indkalL"'l1 

thaL microwave cooking 01lhe examined fish. be<.;{ and chicken $WTlples were r;;[f<'ciioe 

in sign!1kanl decreasing the total aerobfc bacterial rounts. and toto1 yeast arid /lIould 

COUlltS. The suruival of bacteria, yeast and mould d.ecrcased aJter microwauc cooking 

and lite percent of suruiDat oj isolated SalmDneita.. ShigeUa.. Staph aureus organL<>ms 

were (lisa decrea..'->f?t1 q{ter microw{U'i' cooking. whilc listeria rtlonoq}fog<?fles c-Orrld 110/ 

be isolafed. 

INTRODUCTION 

156 

J1H' of the primary objedives of the ('ooking process Is thc them:al destruction of micro· 

OrhRni<Sll1s, thus food are usually heated in such a manner that they can be consumed with a 

hi~h de~n'{' or safely, [I has been reported that conventional L'Ooklng reduces the tlsnalmicroblo­

logical contalllination in food to levels thal represent nUle rood poisoning dangcr to the ~(Jnsu­

ml~r. On(' of the new methods of food cooking include mierowave cooki.ng, It is !2:uinirtJ;!: <1cccV· 

tanee l)Cf<llISC iI is fast and convenlenl and also, saves energy. The hcaung of lood in '" 

nlicrowavc oven results from molccular friction between water molecul",.s under an osrl1laong 

clrdric fidel of specific frequency. The question has arisen whether. mkrowavlng Is etkctlve in 
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U'JIllJ..'( m;cl>yurganisHlH. Concerns basf:c1 on the siartel' 1lUW cOlployt:d in mlcrow.wc cookin;! and 

in Ihe lm(lwn hekrogcncotlS rlillure of f()od heatinj:!. pwceSH [Evans et aJ •• 1995 , Allison mH. 
1998), 

Nmnl'wus ;;.:udi{'s addl'csl'< !he cITed of micro-wl1\.'[' hcaUnl<'; on patilogcnic lllj(>ronr};<llli'"'tlls jn 

foods. Bw'h'ria reported to be inactivated by microwave healing of foods includc hs\l:ria monnev-. '. -
iOj!cnes, H!:lphyloeocrus aureus, nod S,llmoneHa (~o5enberg amt Boglw 19B7. Knutson 

etal .. 1987.Heddleson and Deoree .1994), 

'n1C not! uniform healillg by microwave may lead to survival or food burne palhogclls includ· 

ing SainlUnd!a, listeria m011(wytOf!enes (Gt:ssener and Beller, 1994, , LUndetal .• 19B9). 

{t Wits reported U131 lmc-tcria were more rcsistanl to tbCt'lll<ll inacllvalion by Illicrowav~: benl­

in~ than yeah! and moulds and baderial &ports were more rC!'\lstanl than vegetative (Tils (1m~ 

sunwoo etal .• 2000) . 

TWf) ltlCdlilnisms arc proposell fot' fnac:!watlon of microorganisms by microwave cooklll!J;. The 

firs! slale, llli('[OwllVe cooking inadivate mkroorl4anisrns (!lltirly by heal lhnmgh lllCdmnisl!lSi 

cf1lllpnfllbk In Onl(~r biophyRlcnl process induced by heal $l1{'h as denaturation of enzymes, fWO­

t<:illS. llIW!\'i.' ndd or olher "."Ital ('ompol1t:nIS as well as disruption nf membranes (Heddleson 

:;;nd Doores 1994). There i~ no qncstinn 2\K to the validlly nf thifl Il'cchanisllls, I\. ~cnJlld pw~ 

iJoscd mechanism for inactivation involving: non thermal effeds, Four predominant Iheori(:s have 

been ltsed 10 explnin non thermalinactlvatlon by microwaves: sekdivc hentlng, de('lropontlon. 

cell mcmbnmc ruptUrt' and magnetic ficiel eoupling (Mudgett 1989) . 

The s(:kdlvc heating theory stales timl mkro·urgall!sms are healed more dTcdivdy by micro­

waves IhilJl tlIe surroulldlng medium and Ihus kill more readily. E!e.'lruporation Is (",\lIs{'(1 whclI 

pores rdatcd lU the voltage drop across Ihe membrane calise jj to rupture. In Ihe fourth tlwory, 

!;ell lysb m't'urs due La t'oupling of elcclrOlnagneUc energy with critIcaI moic't:uies within the 

n~II~. dhmJptmg mtelual eomponclIts orthc ('Cit (Kozempel etat., 2000). 

H ,vas found that food borne pathogens 7';Hch as listeria monocytugenes. Staphylococcus and 

'Salmonella spp. I1ave becn the focus uf most sludlcs of 111h:_mw<wablc food: sarety. prlmarUy be· 

caus-c of (lIdr nliqllilous nalllre and prevalence in causing !(Jod born(' jlJness (Heddleson and 

Door'es 1994), 

1\5 fOH(\])()n1e illness have substantial impact all public health (Todd t990} and de:->I I"IIC!iOI1 of 

various j)HllmgcllB in l'Wat by microwavcs has ~enem(ed ("onsiderabtc interest. So thc aim uf Ihe 

cllrrent study was rocus~d on the IllJcl'ulJiologieal slalns of some microwave cooked roods as 

beef. Jish ,Iud chi.('ken meats. 
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MATERlALAND METHODS 

Sampling: 

1\ tolal of 150 fresIt sarnp'es (50 of each of fish, beef and chicken meats) were (:oUeded from 

different rerall stores In Alexandria. 111e samples were tmnspmted tt\ the laboratory itl ilIl insu­

lated Icc box with a minimum of delay. then they Were examined in its fresh state ipdor rooking), 

Microwave cooking: 

TIle samples were ('Overed and subjected to cookIng in a microwave oven of 970 MHz li"cqucn· 

ey at fuU power {BOO M. and according to the manufactllrcr's instru('Lions. Thcn they were ex> 

amined Immediately and after a standing period of 6 hums (post microwave cooking). 

Microbiological procedures 

• Total aerobic bacterial counts 

Decimal dHuUons of the S<:'J.mplc (25 grams) were made witb buffered peptonc wukr and 0.1 

Ill! (Jf cHrll dlluiion was spread 011 !he surface of dupHcaic plate count agar lOxoid CM 463) 

pl<ttcs. Aller incubatimt at 30°C for 48 h. colonies were counted and the counts were lUulLJpHcd 

I,y the dUll! iOB fiwtOl- as CFH/J?: (Iso reference method. 2293. 1976) • 

.. Total yeast a.nd. mould. countl'i 

Sample dilutions were spread on Sabouraud dextrose agar plates tOxoid). ineuoa.!cd at 251'C 

for 5 days und counted as previously mentiuned. Doul;Uul colonIes were stained with lu('Jophe­

nol cotton bluc and eX?mined microseoplcaUy (American Publlc Health Associatlon 1992). 

~ IHoJallml and ider.!1fkatlon of Salmonella species fU.S, FDA 2003), 

.. Isolation Bud identification of Shigella species iU,S. FDA 200.'3l. 

~ Isolation and Identification of Staphylococcus aurcus (U.S. fDA 2003) . 

.. Isolation and tdcnUficaUon of Lisleria monocytogenes IU,5. FDA 2003]. 

ldcnl ilkal ion was 00ne as desrribcd by Harvey and Gilmour (1992). 

RESULTS 

Table (lJ presented the effcct of microwave cooking of lh(: examined {()Od samples (Ush. bed 

and chicken) on lotal aerobic bacterial counts, Concerning fish sampl(>.5, the mean Uo~ efu/gm) 

t')Ull aerobic bacterial counts wa.., found In uncooked samples {5.71og cfu/gm) foliO\\'('(\ hy 

Lllmoolalcly uncr conking (3,651 log cfu/gm) and after 6 hours microwave cookIng (4.870 log efu 

gmj wilh a signjfirant dillcrence between the total aerobic bacterial counts of them, TIl{' per· 
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cent of s\ lrvival \VBS reduced from 100'+\1 if! uncooked samples 10 14% and 60,-0 in posl microwave 

cooked sUllIplcs 11InmedLItcly O'Ind after 6 bnlll's), 

III CH,,,' A beef Namples, (here was a reduction in toial aerobjc badcriBl counts hnmcdi<t{dy 

afler conkill,~ and aftcr 5 hOurs cooking Illal! uncooked Hample)'> (m<:'an value!?: 5.627 log cfu!gm, 

3.066 log ('fll/14m. 5.(H 1 log cfu/gll1: for u!1('Ooked, immediately after cooking fmd after 6 hours 

cookin/1:: n'spedlvdy) With a signHlcUlll difference between tiw tala! aerobic ba('fcrlal counts of 

th'~m. Mon:ovcr. haclelial survival was decreased after mlcrmvave cooking OOOWo ill ullf'ooked, 

14% and l04t in post microwave cooked). 

Rej;ardillg: chicken samples. the rm~an values of wtl1l aem\)ic budertal cOUlll~ for lIIl{'onk.ed. 

immediately Hnd uftcr 6 hours llIiernwavc i'ooitlng were: (j,HR;,') log t'fn/gm. 2,97H log ch:!gm alld 

4.159 log (-I'll! gm: respectlvely, 

Moreover. in chicken samples. Ulerc was a decrease In imclelial 8urviv(ll in posl microwave 

cooked (20%, H% 1()T immediately ann aftcr () hours cooking) {han Ulit'ooh;en ~all1ple.s (I (lO%l" 

T.:lhl\' !2l Illustrated Ule effect of mien)w<lve cooking of food samples (fish, bed' and ehkiu'lIl 

on lolal yed~! nud mQuld co,mts. 

[{cganling !ish S<-lIllpJes, 1he mean va!m~5 of lohd yeusl awl mould counts WCIT 4'J95 log dll/ 

gtll for onn;ukcd, 3.075 log cfu/gm fOor immediately i'(lt)k('d and 4.100 log cfu/!f,m J(l!' "ftel' G 

hours cooklllg- with a slgntrieant diften::nc(' between to~al yeast and mould counts of them. 11)('re 

was a redlKHon in the perc('n1 of bacterial ~mvi:Val from 98')1(, for uncooked to 2H% for immedi­

ately after and 16% for after 15 hours, 

Con('cftlin,l;f bcef samples, the mean 1{)1i1~ yeast. and It\otlld eotulls was found in lim ooked 

(5,::27 lug: "fo/gm) followed by after 6 hours \4.279 log efu/gm) and immediately after cookillg 

{2.945 log erll/grn" Moreover. 24% of samples showed badcridl surv:ivnL immediately after mi­

crowave cooking but ann 6 bours eookin.t!. 22% of samples showc(l bacterial survival. 

In cas~' oj chicken samples, the mean levels of total nlOHld and yeiJ~t counts w-ere 4A79 lo,L! 

dll/glll. :1.238 log cfu/gm and 4.509 log t'foigm for uIlcooked and fX!st micrQwave ('ooked sam­

ples (hmnt'rllalcly and atler 6 hours cooking: respccti\'Clyl. At :he same time, the baeter/HI survi­

val was '.h.'('rcas('d after microwave COOk1l1g \Immediately m~d after 5 huursl from 96c!(, for t\n~ 

cooked (0 14110 nnc! 12% for iHUl1cdtaJc1y and arter 6 hours lIUCH!W,:\.Ve ('oo!dng. 

Tilble OJ Pres('ukd the percent of ~Ul'"V1V<~! of food pOisonin¢ mtcro~orgaH1sms bolalcd fWIll 

uu{'()Oked .md post microwave cooked fish ",ample:'.. '111C percent of survival of isolated S<11monel­

la spcnes W(lS lO'1t!, for uncooked fi~h salllplcs, willl(', after TlJlcrowavc cooking, there W;lS no sm 

vival ':-herc w;u, also a reduction In Shigella speCies survjval li'r)m 4% for uncooked .samples 10 
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no l'Iurvjv~ll dficr microwave cooking. 1n ease of SLaphylo(:o{'cus aurcus, the percelll of survival 

Wi-)S 28% roc uncooked fish sdmplcs. 4% of S<'tmplcs is showed survival after mirmwavc cooking 

(imlUedidtelyl and 2% showed survival nfter 6 hours. Listeria mono('ytogencs showed no survival 

in uncooked fish samples and after microwave cooking. 

Table (41 Illustrated the percent of survival of rood poIsoning mi{,To-organ!sms isulnled from 

\HU'ooked and post microwaVe cooked beef samples. The percent or survival of isolated bacteria 

from uncooked beef samples \\''Cre 6°A-" 2%, 24%. 0% (no survival) lor Salmonella "'pedes, Shigd­

la species. Staphylococcus aureus and Listeria mOD(]e}rlogcnes; n!spL"CtiVcly. While immediately 

after microwave cooking, the percent of survival were 2%. 2%, 10%. ()Il/o {no survivalJ: for Salmo­

nella species, Shigclla species, Staphylococcus aurcus, Listeria mOllocytQgent~!i; J'espedivcly. Ar~ 

tel' 6 hours microwave cooking, lhere were no survival of Shigella specles and Listeria mHlIOf'yto­

genes. 

Tahle (5) prcsented the perecnt of survivaJ of lOad poisoning micro-organisms isolated 

from ullcooked and POSt microwave cookcd chicken samples. The pcm:nl of stllvivnl of 

isolated b,,){'teJi<l wcre rcduf'ed immediately after microwave cooking. to 'lOA" 0%. im) sury!· 

valj, 6%, for salmonclla spccies, Shigella species, Staphylococcus aurcus: respedively <tud 

al'!t:r 6 hOllrs or microwave rooking, Shigella and Staphylococ"<'us aureus showed 0%. 2'!-h 

suryjvaL Listeria monoeytogcnes could not be Isolated from uncoo1{cd and post mit'rowavc 

cooked sampics . 

DISCUSSION 

Several studies have e.'Camined varlables thal inn\len{'~ tcmp's and buctcrial dt""lw('lloll 

aehlevcd in 100ds heated by microwave energy. Factors of primary importance include 00111 phys~ 

leal and chemical {product mass, densily, specific heat ionic content, dielectric prupet11csj pa­

rameters. "OIC majority of evidence indicates that microwaves JnaeUvatc mlcrobs by IIwrmal cr~ 

fee1S alone {Fung and cunningha.m 1980. Heddtcson and Doore& 1994) Our results show~'{i 

that microwave cooking of the examined Ilsh, beef and chicken samples were cIfeclivc in signUl· 

eunl dt:n('asln~ of the lotal aerobic bacterIal counts and total yeast and mould ('ounls. Tht:' SlIr­

vJval of b<l~ter:la. yeast and mould decreased after mIcrowave cooking and the perccnt 01 sUlvival 

of isolaled Salmonella, ShIgella. Staph U;Jrcus organisms were also decreased after mIcrowave 

cooking 

It was. l'tportcd that conventional boiling plus microwave and mIcrowave alone cooklug of fistl 

O!le"s were aU successful tn reducing bacterial counts to a non detectable level (Danlely. 1980). 

Ooksoy et at (l999) found that mkrowave energy has tIle potential to raise the cmda('(' iCln" 
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pc;ulu)"e o!' !pent r',pidly tor ,'>horl pcrlIJd n! lifflt' sumcknl 10 f('duo", bar:lerIJ\ J)lHl!bers slgltin~ 

'-"nUy willtoul c(ll1~inJI phy-;kai rbl!lJ";cs If> meat. ~krowavc (lv(:us can play an important !'Ok at 

.lwal lilll!'. 1)1l1 sp\TJal Cdf<: must be !;d~cn when {'()(II,in~ or rcbea!iJ~g meal to Ill£\KC ,.,IIH' Om! 

Ow;.' <u(' ;In'p;ln~d safc"Y (Food Safety and Inspection Service FSIS, 2000). 

Abd~El Aziz A.S (20021 n~por!c;J lim! ih~~ mcan \'11hws n! aerobic pla!e ('oun!. ~(nph :1I\1'CIIS 

ill beef bllq:'.':!.T ~vcn;: :: x 10:'. 6:x ro:L, dil!g\l~: tTsp(.'ciivdy aller nll(.TOW[lVe cooking, while in 

case of J\O('ti:I. Hw meal! v[lllies wen: D x 105 , 7 x 102 dll/!!IH; respectively. Al Iht' tJli'dll Ibm", 

:,uhnoncllil could not 1'1' isolated from nil sHmples eXamined (!k('[ Burger, Korta). whereas, Staph 

aUTeUS can IJ{: lsolaled from I{oi1a <'ook{'d by mkro,,"'uve with 5% pen'cnlage. 

Il W<lS slated that some of 1h~~ microhial Hnra :jllIT'ive ill <In mhwc'tl meat ~tlllpks ("ook~'d by 

lnkfmVtlV(\'" wHh s\amling pel'jnd~ (Hollywood et 01 1991). 

II Wil"! r'JUntl Illal the mil'fobE,ll1ow of ;-"W meat bal!~ \WI); as ;i\H<)w~: lollil l)llcjeriJ.\, (;,02 x 

IO() dl1!gHl, pf'y{'llrophilir: lMf'tcria 1.:3 :'{ 105 cfl1/5!:ll1, YCHsl and lTlmtld, 2A x 10;) ern/g))), 

;;iaph. alln'Il"i H5 Cfll!!,:111, witHe :::almolwl:a was foulld ill only ow; si'lmpk .. Tlte ('uoldHg by nn~ 

(TOW,W(' (k,,;,(,;tsctl llie mi{To~Jl,,1 nora (;.)-4 In,!!, cydf'~ ill mkrow:.1v{' al 97 dq.;rees C h<'dlillJJ:l of 

llw me,!! !);llh. II is advised !o ll<;t: slighily l:i,!!,lwst temp's !11im used in the cOl1venlinnul {'ookin/.!, 

In iI\Cn\lk<: I he microb",l quality or mea! balls (YUma eta). •. 2002). 

The sUfviv;ll or saJmondla ('db; is of ,00renkr ,l)llb11(' hCiU!h eonce1n litHo is Uw S:,llvlvaJ PI' 

L.JI\onm'YlogcI1Ch. gi\tCn tbat Ihe minimum human inredious dosc Ji:n- salmondla spp, em he liS 

low as I (0 I (j 1'clls {D AOU8t 19B5, DAoust 19B91, 

The l.,nkicnry of rnkrowave Viens in destruction of some pn.thog{:lllC IIlicrtHll').!ani:.;:ns was: 

~l\ldkd by Aries et a1 (1997)" who J{mnd (1ml ucspik Ihe n}(.kml! lev('1 u1>cd, Ihe (litH: rt'lillirnl 

{Dr elimjnalloll of Staph, DurCll;., Salmonc:!;. i1> ~reakr IhdIl the one!1l willeh nH'Hl is f'Ollsitkl"e{\ 

t'l1ZYUl;ttk,dly, alld organolcptl(Allly cooitc(L (Aries et a119971, 

rt was iilus!ra(ed 01<1t in Ille micnn.V<Wl' {'ooking ofpoullry, Ihen: were inahlliLy to provjde Hlli" 

iorm ll('alln).! !cmp's_ 'rhig limHation Gill !cad to tile sUf,\'lval of food borne palho~eli!' such as lis­

tc,·],t s.Pl' :11 bn)if:ers, l'o<)sters ('()okcd iu microwave 0\'('05, This Is ('spccIDlly rclevanl $Iucc dll 

(~r. iLkllliolp,t!.lt'ill i!.~"lldn lloll hdS heen made hetweell 1ll1fier('ookctl {' hickcn and "I){,nl(hc {}lses {)f 

Im:UDll h~'l.'nOS1S {Sc~lwart etal.. 1988), 

Lu.nd et al (l989) "5howcd trult lllinmV;lV(' COOkil1g or whole l.'hk:<CllH an'ordlng I" H'COIH­

nwndt'd dlOkiU;'; and stand.lll)L Umes rr:slIlrs in a 10(' foid n::Juelion i::t Jt'..ll1lbcf!-l uf 

LlllOf1(wytog;C!H:s plm:nl on 11K t5ur[ac(' oj' \lll: skin, 
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('o,;klng of chjc-kc-n Pl'oouc-ts in reducing micro-organisms In lhose Pl'oou('ts. (Daniely 1980) 

It was scajed that microwave {'ooklng W;'fC f'ffeclivc in reducing micro-organisms 111 chi('ken to 

in significant levels and that exposure lime needed to be ('()l1"elaled with sIze and type of food 

(Madson etal .• 1971), 

Dauiely tl980} compared baderlal counts of chicken cooked eIther by mieroWHve~ plus 

Sleam or ,1 steam prO(,CS5 alone. Hc showed that lower total counts. salmonellal prol<'.tlH counls 

Wt.'re obtained wah mIcrowave process in mnlmst, Chen et aI. (1973) daimed llmt mkl'owavc 

proeessinr.; of chicken pans was not elrC('Hve as a hot water proceSSing in redurinlt surl~\.ce bat"~ 

teria, TllL")' postulated the higher count obtained In microwave cooking was due to 110n lII1ti01'!l1 

t*Xposure of aU surfaces in thc ml{TOWav(' Ircatm{'nt. 

The fol1owing practices should be taken to obtain safe microwave cooked food~ 

l- Foods rdteak'<l in a microwave nVCll:~ should be "pipin~ hoC with an Internal temp excced-

111/4 74'lC In aU areUs. 

2- Fro/,en fonds should be completely dcfrosterl because nlicrowave cooking of lJ<,r!lally 

IImwqJ food enhances uneveo hcaHng _ 

~{. To improv(; Ihe efllcicnry of mierOWdve ovens, cover poultry with wax paper durin..; mfcru­

waVe nmklng und check the internal temp of the product at b(~sl three dHTerent silt', 

4· in (ile absenee of rotating miCrtm'1we pad, rotate foods manually several timeR during mi­

crowave' {'ooking, 

5- I'h.we lhkkcn parUnos of fuods towards the e.xtetior of tllC mierowave dIsh. 

6- Mkrow<!V(' cooking Instru{'tiOlls Oil the label of prepuckaged ltrods may not gU<1fi'llltee ap­

propriate cooking lor eveIy make and model of microwave OVCI1. 

7- Make ~Hn' that pmducts are thuruughly cookeD. In addition. microwave manulaeturers 

should lmprove on the clarity of cooklng instnH'.tlons as some were lound 10 be confusing 

ilnd/or misleading, 

Mansoura. Vet. Med. J. Vol. V. No.1, 2003 
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Table (4): The percent of sur~i~al of food polsonlnl! micro­
organisms isolated from uncooked and post microwave 
cooked beef sample. 

Post microwave cooked , 
Un cooked , 

samples 
Organism samples 

Immediately After of hours 
, , 

+ve % +\'e % +ve % 

, Salmonella 3 6 1 2 1 2 
i Shigella 

, 
I I 2 , 2 - - , 

, , , , 
Staphylococcus aureus 12 24 5 10 I 2 , 

I Listeria monocytogenes 
, 

I , - - - - - -

Table (5): The per<ent of sUMlval of food poisoning micro­
organisms isolated from uncooked and post microwave 
cooked chicken samples 

I 
, 

Post microwave cooked 
Un cooked samples 

Organism , samples , 
Immediately After of hours 

+ve , % +ve % +ve % 

Salmonella 2 4 1 2 1 2 , , 

Shigella 
, 

2 4 -
I 

- - -, 

Staphylococcus ameus 8 16 3 6 
, 

I 2 , I , 

I 
, , 

Listeria monocytogenes 
, , , 

I - - - - - -

Mansoura, Vet. Moo. J. Vol. V. No. I, 2003 
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