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ABSTRACT 

'I1te fun.gW. conlantlllalKm onlo lilt ouJ.Mdf' (subculafle<Jl!',J surJac.c of 20 she<!1' c(lr· 

cusses, slaughtered and dressed or Mar twUrtl m,utldpal (oIdJ<t.iJltloncd} abatloir. UIOS 

(UttdJlUd before and after 5 dfUerenl cfcQ::truaml .. "UolI Irla ls /ltW al the a/J(ljloir wid 

three al Ihe Ioborotot].t.l. AI (tOO l/oiT. this CQlllumlllo lia'l was sWl!f'ued ouer II", ro"ud. 

j1ank. siloulder. Gild neck s ur:foccs t:ach af /0 carco.sSI!S 1.JIifore [l lld qJl.'!T 0001/,-"," rle· 

conLamlnaljOIl trials. wlierell.S. al laboratory rhe S(lllle m!JCOloglcal analUSIs "'os: (a'· 

lied out 0/"1 the s t.U..fO<;e oj o/xfomfnal]lQII. f reshly U\O/s('(/ from every qJ oO!cr IQ s h'!\'fJ 

<XlI'CQsst'5 ~ alld q{lcr laboralary decontaminatIOn ,rial,; . 

The Pf"f's.eru:e Q{!)eCI51 and moold cO<ltallliflatlOI1 I.I.IWi dewt:l"d In all rnpi<:-';lIXl/J 

samp!e.s l~nf(f)fJt Ule ex(tmlllcd surfaces b.:fore det:ol!!<l/llular[r)n [rWls UO()lIM. ~llcr 

appljcaUoll oJ lJJejirsl abaltolr lriaL the prnse .... re even) of!JCU.S{ and mould oomo mlrw

l/on was recoglllud 11\ 80 - 1QQl6 Q/ (oulld. jlOIlII:. sllOIUder. aru;I neck sampl~l> oj 1'(1(' 

C(l.SS sW"Jact!s ho.se·;'5prayecl WUI1 la, l WIller jar OIle mlllUII! . while alii s econd uhauOir 

de(Olltaml.nO.JIDIi !rlal could decrease Ihe !feU3! 'COnfom(nllled sampll·S !O ~ . 80/1,. and 

nlOuld-comamlno!ed sampll!s 1.0 70 . 9096 over the same oar~~ surf aces: htlst'· 

;'5pr(lyecl with lap wa!er Jt:W one millute lhen wiped with s l('1"/liXed (iOUI u llUl rCfllQV(lj 

~I q/lIIslble duts. i'eas! and mould eo<llwltlrla UO<1 W(:re also d <!1«11((/ iJl 40 ,",d 5/j)f, 

samples Q{ obdO{lIiJlW flop surfaces s pr<lycd WWl 0 .2796 benro/c add so/ut(l)n f or olle 

minute (/Irsl hbo,alO'Y d eeortl<J mlnaLlort trfoU. ift .50 ond 809& 5affll.lks oj abdonlillul 

jIap sU.!Jaces spt'llyed Wfih ~ lICt'flc acid sCluUon for one min/LIe (second ,aboralon) 

deQon.!gml1\aHon trlalJ . ond ifl 80'11> samples (fiadJj oj ubdcm~l<dJwp surface:'.! :sprO!}ec1 

w!tlt 2 .5% potassium sorb(Jrc solullonfor ont' mlnule (third 10bur(l10ll) decOII!wllUlaliOJI 

11"100. resped/veIU. 

The fIt('aIlIeJJe~ oflJew;t and flto,ud tnreru;lIics onto the UllIrt"Clled ca.-cnss .• urJac.:s. 

sampled at aballolr. were 90.5 &. 116. 6!WJ &. 79.23. J52 &. 94.5. and 19 2.5« /0/ 9 

., 
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propagules/cm2 oj round. Jlcmk. shoulder. and neck ·surfaces rcdriQ:!d .)/.o. 51.07 & 

44 .05,32.05 & 43.01.60.09 & 47.95. and 58.21 & 67.86 propagulcs/crn2 wUh carre' 

sponding reducUon percenrages 0/55.72 & 43.57%. 53.56 & 45.7296. 60.47 & 49.2b'%. 

and 69.76 & 33.41% onlo {}le same surJaces after hose·spraying each oJlhem wilh lap 

water Jor one minute. white these leuelsJurther decreased (0 28.16 & 27.10.11.20 &0-

31.0. LO.08 & 30.85. and 20.19 & 50.07 propagules /cm2 with synonvmous decrease 

peroentages oj 85.46 & 68.88%, 83.77 & 60.8796. 93.37 & 67.3596. and 89.51 & 

50.8696 on these surfaces. consecutively afier hose· spraying each oj them with/ap lva' 

ter Jar one minute Jollowed by wiping with sterilized dOtil . furthermore. tile infllal 

mean oolues oj yeast and mould populatfon over (he Wllrealed abdominal jlap surfac· 

es. sampled at laooralonJ. were 70.28 & 49.06 propagules/cm2 decreased (0 16.99 & 

28.08 propagules/cm2 ajter spraying each oj them with 0.2796 benzoiC aCid soluliol) 

Jor one mlnule, to 18.03 & 26.01 propagules /cm2. and 10 26.91 & 23.0 propagu/cs/ 

cm2 after an Independent sprauillg each oj them wilh 2% acefic acid and 2.5% polas· 

slum sorbaIe solutions Jor one minute willI correspondlJlg decline percentages oj 75.83 

& 42.76%. 74.35 & 46.9896. and 61.71 & 53.1296. successively. 

A (otal ofidenl{/led 619 (J0lY16) mould strains. belonged /0 20 genera. could be lso· 

lated jrom all surveyed samples and d/strtbuted as 109 (17.61%) Penicillium. 104 

(16.8096) Aspergillus. 74 (11.9596) Cladospoflum. 53 (8.5696) Aflematia. and 51 (8.24'J6) 

Monure/la strains at the top. fot/owed by 26 (4.2%) Humicola. 24 (J.8896J GcolrichwlI 

co.ndldum. 23 (3.72%) FUsarium. 22 (3.5596) Absidla, 20 (3.23%) Syncephalasln.ml. alld 

19 (3.0796) Acremonium strictum strains, together with 16 (2.58%) SLemphyliunl, 13 

(2.196) Mucor. 12 (1.94%) each oj Aurcobasldium and Paecl(omyoes. 9 (1.45%) every oj 

Scopulariopsls and Trichoderma. 8 (1.29%) each oj Rhi.zoplLs wld BotnjUs. alongside 7 

(1.13%) 77IQmn(dlum slraLns. The obLalrted 104 (I00%J Aspergillus stralnsJurther char· 

aclerlz.ed Into 11 groups as 42 (40.38%) A. niger. 23 (22./2961 A. jlauus. and 9 (8.6596) 

A. jum1gaLu.s strains at the lop. followed by 7 (6.73%) A. amsle!odaml and A. candid· 

us. 5 (4.81%) etJety oj A. sydowll and A. ocilraceus, 2 (1.92%) each oj A. claua/us alld 

A. nlduLans, together with one strain (0.96%) eueflJ oj A. cheualieri alld A wenliL 

INTRODUCTION 

88 

Sheep were probably among the first anImals to be domesUcated by man ror mullon, milk. 

and wool producUon. In Egypt . Iambs provide the most Important meat for maklng fried "kof· 

ta"and Kabob. hence lhey are usually slaughtered at 36,45 kg live weight with a rcsullant 17·23 
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kg dressed carcass. However. mutton can also derived from glmmcrs, ewes, wethers, and rOIllS, 

The healthy Inner flesh of dressed sheep carcasses has been reported to contaIn few or no mi

croorganisms , alU10ugh they have been found In lymph nodes. bone marrow. and even Ilesh. The 

important contaminaUon, however , comes from the external sources during bleedIng. handling. 

and dressIng, Owing bleeding. skinning, and evisceration, the main sources of microorganIsms 

Including fungi are the exterior of animal (skin, wool. and hooves) a longside the gaslrointcsHnal 

tract. The exterior of animal harbors large numbers and many kInds of fungi particularly moulds 

derived from soU. water. feed. and manure beSides Its natural surface flora (Batista ct aI., 

1961: Klare. 1970: Nakae et aI .. 1976: Ayre. et al .. 1980; Ramirez. 1982: Fargha1y. 1985; 

and RosenzweIg et aI., 1986). Knives, c!OU1S, abattoir environment (floor, walls, a ir. and waler 

of slaughter halls). In addition to hands and clothing of the workers can serve as Inlermedlate 

sources of these contaminants (RetaI and Loot. 1969; Mansour. 1986; Eldaly et at .. 1988; 

YaHien et 81_. 1989: Hundy et at .. 1991; and IamaU et aI., 1996). 

There Is no fungus· free environment in our life (Chao et aI_, 2002) . therefore, the sheep 

carcasses during their dressing can be contaminated With fungal propagules from the surround

Ing environments. So, moulds of many genera could reach the meat surfaces and grow there; 

PenlcUlium. Aspergillus. CladospOrium, GeoLr1chum. Mucor, fusarium. Alternaria, and Tham· 

oidium are prevalent species (Ayres et aI .• 1980). Nature and extent of fungal contamination on 

d~ssed sheep carcasses are Important criteria In judgIng their hygienic quality (Samson et aI., 

1981). The mycological condition of carcasses is very dependent on the conditions under which 

their animals are reared, slaughtered. and dressed. 

Along with moulds. yeasts belong to the class Myeota or fungi, which are primitive plant-like 

structures lacking In chlorophyll. The yeasts are microscopic. slngle·eelled organlsms generally 

larger than the bacteria. Yeasts are mosUy saprophyUc, while few speCIes al'e pathogenic. They 

occur almost everywhere In the environment as well as on skin and In alimentary tract of mam

mals. A mould conSists of a mycelium of branched marnents lhyphae) which bear spores or co

nidia. In contrast to the yeasts, moulds can be seen with the naked eye as fluffy growths on 

meats; coloured black. white, or other pigments. Like yeasts. they are pr1marily saprophyllC" or

ganisms. breaking down complex organJc materials Into simpler substances, thus contributing 

to the decomposition of meats (Gracey and CoWns. 1992). 

Meat provides an Ideal medIum for fungal growth. as It has an optimal pH range (5.6-6.7). A 

high water content (aw = 0.99), a rich supply of nitrogenous substance. and a source of ca rlJO hy

drate . Meat may assume a mouldy odour and taste If the mould affection Is extensive. and for 

long standing the fat ranCIdity may occur (Jay, 1992). Furthermore, most of moulds can delerlo-
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rale meal through production of their proteolytJc and lipolyllc enzymes (Ayres et aI., 1980). 

Some moulds can also elaborate toxic substances (mycotoxins) In Infected meats that are poi

sonous for man (Bullerman et al .. 1969a&b). So, the mould growth on meat causes an cconOtn-, 
Ic loss caused by trimming of the alTected parts (Welser. 1962). 

Moulds and yeasts could grow on lamb and mutton carcasses stored at ·5°C. The moult! gen

era of Penicillium and CladosporIum attack and penetrate the superflclallayers of connective lIs

sues or of rat cover1ng the musculature and produce dlscolourlng spots ranging from yeBo\\' to 

black. Mycelia of various members of the Mucoralls may also observed onto these carcu!;ses. 

wherein strains of Thamnidium, Mucor. and RhlzOpus CA n produce an extensive whiskery. or 

cottony grey~ to- black growth (Ayres et at. 1980), On the other hand. yeasts seldom cause 

spollage of fresh red meats, being only a small part of the Initial microbial population and grow

ing more Slowly than most bacteria. Yeasts cause spoilage of refrigerated meats only when bactc· 

rial numbers have been restrtcled (Ayres et W., 1980). Spollage of chilled b~ef (at -I.IOC) I .~ 

caused by growth or a mixture or bacteria. yeasts. and moulds on the beef surface (Empey and 

Scott. 1939). (n general, yeasts can grow on much dryer surfaces than can bacteria. The char

acteristic yeasty odour Is mostly pronounced in the affected meats. 

The fungal contamination over cattle and sheep carcasses was evaluated by many researchers 

(Eldaly d at .• 1988; Yassien et at., 1989; Elgazz&r. 1992; and Shabanh, 1995). however they 

did not tty to inhibit or reduce such Inevitable contamination. Meat hygiene alms at rechlclng 

contamination and preventing the proliferation of harmful myconora. Hence. onc minute hose

spraying of the whole surface of freshly dressed carcasses at abattoirs with a tap water. ellhr-r 

exclusively or followed by wiping with sterilized cloth until removal most of visible dlrts. are 

probable successful t.r1als for decontamlnaUon (Mohammed, 2004). In addlUon to the trend of 

the use of some chemicals including organiC acids to prevent or deL,; the meat spollage has 

been practiced 5000 8. C. (Luck. 1980). Propionic. sorbic. benz.olc. acetic. fomllc acids and lhelr 

salts received much interest in the last decade as fungal decontamlnators In/on food (Farkas, 

2001) . 

The aim of the present work. therefore. was to evaluate the mycological condlilOn of the frt"sh· 

Iy dressed sheep carcasses at Mansoura municipal (old·fashlonedl abattoir alongside the cr~a

tlon of some appIJcable fungal decontamination trials. through fulfilling these points: 

I. EsUmaUon of both yeast and mould populations per each square c'entlmeter of thr- uulslde 

surface of freshly dressed sheep carcasses. before and aner decontamlnaUon trials. 

1.1. Gener:lc IdenUflcaUon of the Isolated mould strains with further group characterization of 

the obtained aspergllli. 
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iii. Evaluation of the efficacy of dUTerent 5 fungal decontamlnatlon trials onto the l('sted car

cass sunaces; 11) hose·spraylng of the whole carcass su rface with a munldpal (tap) water 

for one minute . 12) hose-sprayIng of the whole carcass surface Wi! h a municipal water for 

one minute. followed by wiping with a sterj]lzed doth until removal most of visible dirts . (3) 

spraying of a limited ou tside surface area of the abdominal nap (about IOxlO em). freshly 

excised from dressed untreated sheep ca rcass. WIUl 0.27% benzoic acid solution for one 

minute. (4) spraying of a limited outside sunace a rea of the abdominal flap (about lOx I 0 

cmJ. recently excised from dressed untreated sheep carcass. wHh 2% acetic add solution 

for one minute. and 15) spraying of a limited outside surface area of the alJdominal Oap 

(about lOxlO em). freshly eXCised from dressed untreated sheep carcass with 2 .5% palOS· 

slum sorbate solution for one minute. 

MATERIAL AND METHODS 

I. COLLECTION AND PREPARATION OF THE SAMPLES : 

The outside Isubcutaneous) sunace of different slles of 20 sheep carcasses. slaughtered and 

dressed at Mansoura municIpal (old· fashtoned) abattoir. was swabbed and tested mycologica!iy . 

before and after 5 various decontamtnaUon trealments. All sampled carcasses were from animals 

had unclean fleece and processed under Similar conditions. where they have been slaughtered 

by Islamic method after being lain on a dirty floor, through sevcling both carotid arteries and 

Jugular veins, trachea. besides oesophagus (hen left 2 minutes for effiCient bleeding followed uy 

floor-dressing. 

Out of the examined carcasses. the outside surface each of round, flank. shoulder. and neck 

of 10 carcasses was alternatively sampled 3 limes at the abattoir: every ·Ime' represented one of 

the three carcass conditIons: (1) Immediately after skinnIng and evIsceratIon "wtthout rIns Ing or 

any decontamlnatJon lreatment". (2) after a continuous hose-spraying of the whole carcass sur

face with a munIcipal (tap) water for one minute (at a maxJmal pressure w1thout sp lashi ng of the 

neighboring carcasses). and (3) aficr a conllnuous hose·spraylng of the whole carcass surface 

w1th a tap water for one mJnute followed by wiping with a ster1l!zed cloth. The latter carcass con

diUon was achieved by wtplng the previously hose -sprayed surface untJl removal most of tile viSi

ble di rts. 

The outsIde surface of one large abdominal flap. aseptically excised Irom each of the remain

Ing 10 untreated carcasses. was also sampled rapidly at the laboralory under 4 different cOlldl· 

tlons (every condition was revealed onto an Independent flap subsampk having a limited area of 

about tOxlO em): (lJ shortly after dressing of untreated carcass plus excis ion and packaging of 
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sampled flap "without rtoslng or any decontamination trea lment"', 121 anC( a continuous spray

Ing of the whoJe outsJdr surface of nap subsamplc wHh a 0.27% benzoic ac id solution (maximal 

solubility) for one minute, 13) after a continuous spraying of the whole outside surface of nap 

subsample with a 2% aceUc acid solution for one minute, and (41 after a continuous spraying of 

the whole outsIde surface of flap subsample with a 2.5% potassium sorbate solution for one min

ute. Each of Ole treated flap subsample was sprayed With one type of the applied decontaminat

Ing solutions. by using a 500-rol plastic sprayer. after being hung and clipped on a sterilized 

frame made of stainless steel. 

A limited area {20 cm2J over each surface sample Inside a sterilized metal template (4xS cm) 

was rubbed repeatedly and successively by 3 stel1lized gauze-cotton swabs (having a size ot 

about 3.5xl .5 cm and attached to flat wooden sUck of about 10 cm length): Ule Orst swau was 

moistened with a 0.1% peptone water (the diluent used) while the other 2 swabs were dry. The 3 

swab sticks were broken off below the (;onlaminated handled area Into a s terile IOO-1ll1 Oask 

containing 40 ml of U'e used diluent to give an original dilution of 1:2 arter thorough homogen

ization of the tople swabs (Patterson. 1971). Each swab sample was then marked and subJect

ed to prompt mycological examlnaUon. 

U. MYCOLOGICAL TESTS, 

(1) Enumeration of the yeast and mould propagules in the surface samples (King et at., 

1979): 

One fifth (0.2) ml amount from the previously prepared original dilution (1:2) was delivered 

and spread onto the drted surface each of sterilized dup\!cate plates of dlchloran rose bengal 

chloramphenicol agar (ORCA). The Inoculated plates as well as the codrol one were Incubated at 

25°C for 5 days. The average of yeast and mould colonies were then enumerated over the dupli · 

cate plates and the total yeast count/croZ plus the lotal mould count/cm2 of (he tested surface 

were calculated and recorded. Every mould growth onto a countable plate was picked up and 

transferred eftiter onto a slope of Czapek yeast extract agar (CYA) (for hydrophili c moulds) or 

onto a slope of C7.apek yeast extract agar with 20% sucrose (CY20S) (for osmophilic moulds) then 

Incubated at 25°C for 1-2 weeks and subjected for IdentlflcaUon . 

(2)ldenUftc&tloD of the isolated mould strains: 

Generfc Identification of the obtained mould stralns was carried out according to Raper and 

ThoDl (1949), Au (1967). Zycha et at. (1969). Barnett aD,d Hunter (1972). Samson et al. 

(1976). Schipl'er (1978), and Pitt and Hocking (1985), whereas group characterization of {he 
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recovered asperglll1 was completed owtng to Raper and Fennell (1965) and Samson (1979). 

m. STATISTICAL ANALYSIS; 

The data obtained In this study were staUsucaJIy analysed accord ing (0 the methods de· 

scribed by Snedecor U97l). 

DISCUSSION 

InspeCUon of Table 0) exhibits the presence of both yeast and mould contamlnal!on In aU 

sUJ\lcyed swab samples (100%) taken from the untreated carcass surfaces of round. Ilank. 

shoulder, neck. and abdominal nap. This fungal presence decreased to .80 & 9,O%J In round and 

to 90% each of yeast and mould In shoulder samples. respectively, while the yeast-contaminated 

Oank samples reduced to 90% after hose-spraying each of their surfaces mth lap water for one 

minute (first abattoir decontamination trial), whereas the occurrence of mould contamlnatlon in 

flank and neck samples as well as the yeasts [n neck ones not affected by thiS decontamination 

tnal as they could be detected in 1O()0,6 of these samples. More reducHons In yeast- and mould

contaminated abattOir samples 10 50 & 700k, 70 & 8()OAl. 60 & 800/0, and 80 & 90% were estab· 

IIshed In those samples obtained from round, flank. shoulder, and neck surfaces. successively 

after hose-spraying each of them with tap water for one minute followed by Wiping with sterilized 

cloth (second abaUolr decontamination lrla{). Furthermore. a considerable decrease In yeast

and mould-contaminated laboratory samples. taken from the abdominal flaps. to 40 & 50%, re

specUvely was achieved after spraying each of their surfaces with 0.27% benZOic acid solulion 

for ooe minute (first laboratory decontamination trial) . Similar drastic reduction (S(YVO) was also 

detected In yeast-contaminated samples that obtained from the flap surfaces after spraying every 

of them with 2% acetic acid solution for one minute (second laborat ory decontamination trial). 

whlle moderate decrease .(20%) was only exhibited In mould-contaminated samples recovered 

from the same treated surfaces. TI1e thIrd laboratory decontamination trial could slightly and 

equally reduce the number of both yeast-and mould-contaminated samples by 20% after spray

Ing each of their flap surfaces wtth 2.5% potassium sorbute solution for one minute. General 

view on the obtaJned results reveals the noticeable reductng effect or the 0.27% benzoic acid 

sprayIng on the occurrence rrequency of yeast and mould propagules In tested samples. while 

both hose-spraying with tap water and spraying with 2.5% potassium sorbate solution were the 

least two effective trials. Also. the presence of yeast contamination In swab samples of trealed 

surfaces was smould one. The decreasing effect of abattoir decontamination tria ls on the yeast

and mould-contaminated samples was more appreciable on the round and shoulde r surfaces 

than that on the flank and neck ones. This may be attributed to the more Intense rllngal con-
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tamlnation on the latter 2 surface sItes. The detecllon of fungal contamination in all examined 

swab samples of untreated carcass surfaces agreed with the OncHngs obtalnoo by Shabanh 

(1995) on sheep carcasses besides those results evaluated by Abd·Allah (2005) on beef carcass

es. and can be explaIned by the literature of Eropey Bnd Scott (1939) who determined the aver

age yeast and mould numbers In dry soli found all animals by 5x l 04 and 1.2xI05 propagll\es/g, 

In fresh animal faeces by 2xl05 and 6x104 propagules/g. and In rumen content by I.Bxl05 and 

1.6xl03 propagules/g. consecutively. FurthemlOt-e. the transfer of mlcroOoral contamination 

from skin and gut of the slaughtered animals to the surface of their carcasses during dressing Is 

Inevitable even w1th using a current slaughterhouse technology (Thornton and Gracey. 1974 

and Dickson and Anderson. 1992). In addition to the very high fungal populaUon may be get 

onto the dressed carcasses rrom the air. dust. and soil Inside slaughter halls (Lacey. 1973; 

Christensen et aI .• 1978; MeKenzie and Taylor. 1983; HiU et al .• 1984; and Harody et al .. 

19911. 

Concerning lhe intensities of yeast propagules onto the untreated carcass surfaces: they 

ranged from 21 to 203/cm2 on round. 14 - 137 /cm2 on flank. 33 - 260 /cm2 on shoulder. 47-

310 /cm2 on neck. and 12 - 250 /cm2 on abdominal Oap with me"n values or 90.5 ± 18.11. 

69.01 ± 14.76. 152 ± 29.0B. 192.5 ± 39.1. and 70.28 ± 18.36/cm2 . respectively. The nrst abal

toir decontamlnaUon trial (hose-spraying Ule whole carcass surface mill tap water for one min

ute) could reduce these yeast propagules to 0 - 138 /cm2 on round. 0 - 89 /cm2 on !lank. 0- 79 

/cm2 on shoulder, and 5 - 99 /cm2 on neck with mean levels of 51.07 ± 10.06. 32.05 ± 7.0. 60.9 

± 12.12. and 58.21 ± 13.0 Icm2. consecutively. The second abattoir decontamination trial (hose

spraying the whole carcass su rface wilh tap water for one minute followed by W1ptng with steril

Ized cloth until removal most or visible dhis) Induced the highest reduction /n yeast contamlna' 

tion on carcass surfaces wherein the range (minimum - maxlrnum) and mean value of the yeast 

propagules/cm2 were 0 - 52 and 28. J 6 ± 4.22 on round. 0 - 28 and J 1.2 ±. 2.86 on nank. 0 . 19 

and 10.08 ± 2.66 on shoulder. beSides 0 - 41 and 20. 19 .:r.. 5.26 on neck surfaces. 111e three Inde· 

pendent laboratory decontamInation trials could also decrease U;e yeast propagules/cm2 lo 0 -

29 and 16.99 ± 5.0. 0·34 and 18.03 ± 4.98. alongSide 0 - 85 and 26.91 ± 8.72 on the abdomi 

nal nap surfaces after spraying every of them ror one minute with solutions of 0 .27% benzoIc 

acid (flrst laboratory decontamination trial). 2% acetic acid (second laboratory decontamlnaUon 

trial). and 2.5% potassium sarbatt (third laboratory decontamination triHI) . respecllvely (Table. 

2). These data indicate that the flrst abattoir decontamlnaUon trlallhosc-spraylng the whole c:ar· 

cass surface With tap water for one minute) could remove 55.72. 53.56. 60.47. and 69.76% or 

yeast contamination from the round. flank. shoulder. and neck surfaces. successively. whereas 

the furthest reduction levels In yeast contamination resulted rrom the second a battoi r deconlam-
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1natlon trial (hose-spraying the whole carcass surface with tap water for one minute followed by 

wiping w1th steriltzed -cloth until I"emoval most of visible dlrts) as 85.46. 83.77. 93.37. and 

89.51% on the round, flank. shoulder. and neck surfaces, consecutively. Reduction In yeast pop

ulations onto !.he surveyed abdominal nap surfaces can also be obtained by percentages of 

75.83. 74.35, and 61. 71 % after 3 Independent laboratory decontamination trials: spraying each 

of flap surface for one minute with solullons of 0.270/0 benzoic acid, 2% acetic acid. and 2.5% po

tassium sorbate, respecUvely [rable. 4). Moderately lower yeast contamination levels were detect

ed by Abd-Allah (2005) over the untreated beef carcasses (mcan values of 41.43 . 100 propa

gules/cm2), at the contrary. extremely higher yeast populations (4x 1 03 - 2x! 04 propagules/ 

cm2) onto the analogous carcass surfaces were obtained by Eldaly et e.l. (1988) . Thjs variation 

may be referred to the different abattoir-sanitation levels and yeast-enumernllan techniques. 

In regard to the decontamInating effects of the Orst abattoIr trial. the greatest reduction In 

yeast population was revealed on Ule surfaces of neck (69.76%) followed by shoulder 160.47%). 

round (55.72%). and nank (53.56%) , consecultvely after hose-spraying the whole carcass surface 

with tap water for one minute [fable. 4). These Ondlngs correspond With the reports of Kotula et 

at. (1974); Notennans et at. (1980): and Siragusa (1995) who emphasized {hat the spray 

washing of carcasses significantly reduces their surface mlcronora. ApprOXimately simIlar sur

face yeast reducUons (47_13 - 77.78%) were achieved on beef carcasses. slaughtered and dressed 

at ·Mansoura municipal abattoir. after sl.mtlar decontamination trial perforl1led by Abd-Allah 

(2005). With respect to the efficacy of second abattoir trial for yeast decontamlnaUon. the high

est yeast reduction (93.87%) Induced by this tnal was detected onto the shoulder succeeded by 

89.51% on neck. 85.460A:. on round. and 83.77% on flank after hose-spraying the whole carcass 

surface wtth Lap water for one minute followed by wtplng with sterilized cloth until removal most 

of visible dlrts (Table, 4). These results are analogous to the yeast reductions (82.76 - 98.61%) 

obtaJned by Abd·Allah (2005) onto the Similarly treated beef carcasses. The ultimate yeast de

contamination revealed by the second abattOir trial can be attributed to the fact that the spray 

washing replaces the contaminated water mm on carcass surface wltb a clean water OIm. thus 

redUCing the microbial load. alongSide. the removal most of visible dins from spray-washed car

cass surface With sterilized cloth would additionally enhance the microbial safety of treated car

cass meat (Mulder. 1985; Gill. 2004; and Mohammed. 2004). 

Regarding the laboratory decontamination trials for decreasing yeast population over the Sllr

face of abdominal flaps excised from freshly dressed sheep carcasses. one minute-spraying each 

of Ulese surfaces with a 0.27% benzoic acid solution was the most effective trial as CQuld reduce 

75.83% of their yeast contamination, followed by the Similarly and IndependenUy sprayed 2% 

acetle acid and 2.5% potassium sorbate solutions as eQuid decrease 74.35 and 6L7l% of their 
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yeast popu la tion. respectively rrabJe. 4). Higher yeast reduCtion percentages were obtained by 

Abd-AJlah (2005J after Identical benzoic acid lr1al (96.12%1 and ilcettc acid trial (94.57%). where

as analogous yeast reduction level (60.47%) result ed after slmllar potassium sorbate tria l onto 

the surface of beef abdominal naps. 11le an timycotic effect of benzoic acid for controlling yeas! 

contamlnaUon In/on foods was emphasized by Chist ester and Tanner (1972); Luck (1986) ; 

and Frazier and Westhoff (1996) besides the Inhibitory concentratlun of benzoic acid aga ins t 

most yeasts was estimated by Chipley (1993) a8 from 20 to 700 mg/ ml. furthermore. Baird

Parker (1980) established the capability of acellc acid to reduce microbial population on carcass 

surfaces through lowering their tissue pH and changing penneabillties of mlcmblal ce ll memo 

brane. The Inhibitory en-ect of potassIum sorbate on Ihe yeast growth and its subsequent Impor

tance for extending the shelf li fe of beef steaks for 2 days were a lso reported by Ch istester and 

TAnner (1972); Greer (1982); Bullerman (1985); and Sofos (l989). 

Figures arranged in Table (3) s how the mou ld population onto lhc tested carcass surfaces. be

fore and after decontamination trials; Its range (minimum - maximum) and mean value on the 

unlreated surfaces were 17 - 204 and 116 ± 21.93 propagules /cm2 on round . 15 - 18 1 and 

79.23.:!: 19.07 propagules/c0l2 on flank . 20 - 3 16 and 94 .5 ± 21.89 propagules/cm2 on shoul

der. 33 - 349 and 101.9 ± 22.31 propagules(cm2 on neck. together with 14 - 127 and 49.06 ± 

12.08 propagules/cm2 on abdominal flap. The first abattoir decontamination tria l dec reased 

these ngures considerably to 0 - 90 and 44.05 ± 9 . 16.9 - 107 and 43.01 .!. 9.96. 0 - [98 and 

47.95.± J 1.01. In addition to 24 - 210 and 67.86 ± 16 .05 propagllles/cm2 of the round. flank . 

shoulder and neck surfaces . respectively after hose·spraying the whole each of th ei r carcasses 

with lap wa ter for one minute. The second abattoir deco ntamination trial could Induce the ulti

mate reducUon In (he level of s urface moulds where they ranged from 0 to 63 with a me<l n of 

27. I ± 6.98 propagules/cm2 on round. 0 - 83 and 31.0 ± 7.09 propagules/cm2 on Oank. 0 -

147 and 30.85.±. 7.06 propagules/cm2 on shoulder. beSides 0 - 166 and 50.07 .±. 13.04 propa

guJes/cm2 on neck sunaces a ft er hose-spraying Ihe whole each of their carcasses with tap waler 

for one minute followed by wipIng wt Ul sterilized cloth until removal most of visible dlrts. On the 

oUler hand. appreCiable reducUon In mould propagules over the abdominal nap sllrfaces can 

also be obtalned. as their ranges and mean levels we re 0 · 49 and 28.08 ± 3.07.0 - 70 and 26.01 

± 5.96. togetller with 0 - 91 a nd 23.0 ± 4.99 /cm2 aner an Independent spraying of each sur· 

veyed s urrace for one minute wHh 0.27% benzoic acid. 2% acetlc acid. a nd 2.5% potassium SOl" 

ba te soluuons. consecutively. These flodlngs emphasized that the cons iderable reduction levels 

In mould contamlnaUon were achieved after application of lhe nest abattoir decontaminat ion 

trlal. with the grea test reduction was occurred on shoulder (49.26%)' followed by 45.72 . 43.57. 

and 33.41% reduc Uons on Oank. round, and neck surfaces after hose-spraying the whole each of 
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their ca rcasses with tap water for one minute. willie the furthest mould decontamination was 

recognized by percentages of 67.35. GO.87, 68.88. and 50.86% onto the same s urfaces . succes

sively after hose-spraying the whole each of their carcasses with tap water for one minute fol · 

lowed by wiping with stertllzed cloth until removal most of vlslule dtrts (second abattOir decon· 

tamlnatlon traU). In addition to the mould reducUons resulted after using the three Independent 

laboratory decontamlnaUon trials onto the abdominal nap surfaces; 53.12% was the greatest de

crease percentage In mould contamination Induced by the one minute-spraying each tested sur

face with 2.5%potasslum sorbale solution (third laboratory deconlaminaUon Irlat) foHowed by 

46.98% caused by the one minute-spraying every surveyed surface with 2% acetlc acid solution 

(second laboratory decontamination tnal) together with 42.76% elicited by the one minute

spraying each InvesUgated surface with 0.27% benzoic acid solullon {first iauoratory decontaml· 

nation trial} (Table. 4). 

With reference to the mould population delected onto the examined unlreated carcass s urrac

es. the highest Intensities were determined over both round and neck surfaces followed by those 

found on shoulder and flank ones. whereas the least mould contamination levels were observed 

on the abdominal nap surfaces. These nndings corresponded. to large extent. with those ob

tained by Abd-Allah (2005) onto the similar surfaCeS of beef carcasses. In comparison with Ule 

obtained mould Intensities. Yasllen et al. (1989) recovered approxlmately similar mould popu

lations onto the outside shoulder and thigh surfaces of surveyed cattle carcaSSeS (mean values 

of 120 and 56 propagules/cm2, respectively), whereas the lower mould contamination levels on 

similar beef carcass surfaces (mean values of 31.15 - 83.5 propagules/cm2) were detccle-d by 

Abd-.A11ah (2005). on the contrary. exceedJngly higher mould inten:;lties by Olean values of 

2x102 - 2,,103 propagules/cm2 detennlned by Eldaly et aI, (1988). and by mean va lues of98 = 

266 propagules/cm2 estimated by Elgazzar (1992) over the cattle C8rcass surfaces, together 

with Ihe mean values of mould contamination as 2,46x(03 - 2 .82x103 propagules/cm2 recog

nized by Shabanh (1995) . and as 5 .67xl04 propagules/cm2 evaluated by Hassan (2004) onlo 

the sheep carcass surface. 

Concerning the emcacy of first and second abattOir decontamination trials In ascending re

ducUon of mould contamination levels on the surveyed carcass surfaces. the resulted reduction 

percentages (33.41 - 49.26% & 50.86 - 68.88%, consecutively) coordinated with PattertloQ 

(1968) who established that the spray-washing of carcass reduces tile mould propagules on lo Its 

surface by removing the liquid mm containing propagules before they become more closely at

tached with the rough outside (subcutaneous) surface of the dressed carcass. Additional removal 

of Ylslble dlrts. having some mould propagules. by the sterilized cloth onto the hose· sprayed car

cass surface could enhance Its microbial safety through reaching to the ulUmate mould deeon-
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tamlnaUon (GW, 2004). Moderately higher redl,.lcUon percentages In mould contamination over 

the beef carcass surfaces (38.68 - 60, 48% & 60.38 . 77,84oAlI obtained by Abd-Allah (2005) after 

lreatlng them with Ide nUca l two abattoir deco ntamlnallon tria ls, respective ly, However. lower de · 

crease level (abou t 18%) In mould popu lation was detected by Sakbue et al. (1999) on the sur

face of dressed chicken carcasses afler spraying them with lap water, In comparison with yeasts, 

the decon tamina ti ng effects of these abaUoir trans against yeasts werc higher. in all cases, thun 

tha t aga inst moulds found on carcass surfaces, where their effectiveness against yeasts s imula t

Ing. to large extenl, that against bacterla (Mohammed. 2004), 

WIth respect to the reducing efTect of 0,27% benzoic acid on the Intens it ies of mould contami· 

nation of carcass surfaces. the reducLion percentage obtained In the presenl s tudy (42.76% re

ducUon) correspond w1th Chis t ester and Tannel' (l 9 72). Luek (1986) . Prassi et aJ . {I99 !}. 

and Frazier and Westhoff ( 1995) who emphasJ;ced that the benzoic acid can Inh ibit the mould 

growth OWing to Its anUmycotk effect. f'u rLhen nore, the In hibitory concent rations of benzoic acid 

against mou lds are recommended by Chipley (1993) as a range of20 · 2000 mg/ml. However, 

lower reducUon percentage (abou t J 1%) In mould population was detected onto the outside sur

face of ca ttle carcasses by Nassar et aI. (1996) afler swabbing each of them wuh 0.7% benzoic 

acid solutton fo r 3 - 5 minutes. Meanwhile . the higher mould decontamination percentage 

(76.53%) established on beef carcass surfaces as a result of Identica l 0.27% benzoic acid Irlal 

(Abd-Allah . 2005) , As rega rds the decontami nating efTect of 2% acetic acid solutlon on the 

mould populatio n over the su rveyed carcass surfaces. the decline percentage In mould contaml

naUon determined In the presen t work (46.98%) may be supported by the findings ohtalned by 

Awad (1994) who could retard the appearance of visible mou ld growth onto the outside sUl-faces 

of luncheon sausage. h u ng at ordinary temperature simulaung the mark,,! condition. for 4 days 

after spraying each of them with 1% acet ic acid solution for one minute. Grealer reduction per

centages tn mould contamination (88 ,78 and 66.80%) over the broiler carcass sur races . afler in · 

dependent spraying each of them w1lh 0,5% and 2% aceti c acid solu tions. del crmlned by Sak· 

bue et at (1999) and Eldaly et al. (2002). respectively. as wel l as onto Ihe beef carcass 

surfaces {58.01%)after treating each or them with acetic acid 1I1al Id(;f)Ucal to tha t of the present 

study (Abd-Allab . 2005). InspecUon of the selective funga l decontaminating effect of the 2% ace

tic acid tria l on to the examined carcass s u rfaces. revea l that the acetic <lcld was more effective 

aga inst yeasts than Rloulds;th ls fi nd ings agreed with that reported by Banwart (1989). Frazier 

and Weatboff (1995). aad Farkas (2001). Concerning the decreas ing effect of 2,5% potassium 

sorbate trial on the Intensities of surface mou ld contamlnaUon applied in the presenl work, the 

obtaJned decreasing percentage {53. 12%) can be emphaSized through the findIng of Awad (1994) 

who delayed the visible mou ld growth over the outSide surfaces or IUllcheon sausage. hung at 
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the ordinary room temperature simulating the market condition. for 24 days after sprayIng each 

of them wtth 5% sorbiC acid solution for one minute; together with the flndlng of Baldock et al. 

(1979) who prevented the mould growth onto cured ham surfaces for 60 days after their spray· 

ing ....nth 5 or 10% potassium sorbate soluUon; In addlUon to the result of Sofo8 and Busta 

(1981] who established that the dipping of dry sausage casings In 2.5% potassium sorbate solu

tion could prevent the mould growth over the product surface during drying period. An exh·emc· 

ly higher decline percentage (95.04%) In mould populaUon was obtained by Hassan (2004) onto 

the sheep carcass surfaces after their spray1ng wUh 0.2% potassium sorbatc solution. while low

er reduction level In mould contamination 145.68%) was detected by Abd-Allah (2005) onto the 

cattle carcass surfaces after their treatment with a potassium sorbate trial Identical to that ap

plied In the present study. Sensory evaluation of the laboratory-treated /laps exhibited no 

bleachJng. discoloration, abnormal odor, or abnonnal taste was detected in their meat after 

spraying each of them with any of 0.27% benzoic acid. 2% acetic acid, and 2.5% potassium 50r

bate solutions for one minute . because these organic acids and their salts were used In the 

present study by approved low concentrations. 

Collectively, all fungal decontamination trials (abattoir and laboralory ooes) applied In this 

work could reduce the yeast contamlnaUon by higher levels than that of mould type onto all the 

surveyed carcass surfaces. [n conclUSion. the abattoir (mechanical) decontamination trials are 

considered the {)1ost effective and applicable methods for redUCing fungal decontamination on 

the freshly dressed carcasses at municipal (old-fashioned) abattoirs. whereas the laboratory 

(chemical) decontamination trials can be done In meat factories. 

Results In Table (5) reveal that a total of ldenUOed 619 (100%) mould strains belonged to 20 

genera could be Isolated from all surveyed surfaces before and after decontamination trials. dis

trtbuted as 109 (I7.61%) Penicillium. 104 (16.SOOAl) Aspergillus. 74 (11.95%1 CladospOrium. 53 

/8.56%) Alternaria, and 51 {B.24%} MonUlella strains at the top, ronawed by 26 (4 .2%) Humlcoia, 

24 (3.68%) Geotr:lchum candldum. 23 (3.72%) Fusarium, 22 13.55%) Absldla, 20 (3.23%) Syn

cephalastrum, and 19 (3.07%) Acremonlum strictum strains, together with 16 (2.58%) Stemphy· 

lIum. 13 (2.1 %) Mucor. 12 0.94%) each of Aureobasidlum and Paecilomyces. alongside 9 (1.45%) 

every of Scopulartopsls and Tr\chodenna, 8 (1.29%) each of Rhlzopus and BotrytlS. besides 7 

(1.13%) Thamnldfum strains. The recovered 104 (IOO%) AspergJll u s straIns were further charac

terized Into II groups and distributed as 42140.38%) A. niger. and 23 (22.I2%) A. llavus strains 

at the top. followed by 9 (8.65%) A. fumlgatu s. 7 (6.73%) each of A. amsCelodaml and 1\. candid

us. 5 (4.81%) every of A. sydowll and A. ochrnceus.ln additio n to 2 (1.92%) each of A. c lavatus 

and A. ntdulans, alongside 1 (O.96%) every of A. ch.ev<llieri and A. wenti! (Table. 6). Nearly similar 

percentages of Penicillium (17.94%), Aspergillus (18.72%) . Cladosporium (i 1.9 & 12.2 1 %). Alter· 
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naria (8.7 & 8.94%). Geotrichum candldum (3.3 & 3.63%). Fusarium (3 .35 & 3.8 & 4.01%). I\b· 

sldla (3.94%). Mucor (2.1 %). Aureobasldlum (I .5%). PacclIomyces (2.2%). Scopularlopsls (1.4%). 

Trichoderma (1%). RlJlzopus (1.4%). Botrytls (1.3 & 1.5%), and Thamnldium strutns (1.6%) dc

tected onto the surface of catt le and sheep carcasses as well as or rresh meats (Refai and Loot. 

1969; Mansour. 1986: Elda.Jy e t at .. 1988: Yasslen et a1.. 1989; Elgazzar. 1992: and Abd

Allah. 2005) . whereas higher levels or Penicilliu m (21.5 & 26. 1 [ & 28.49%). Asprrgi lll1s (2R.7 \'!I. 

34.6 & 39.66%). Clndosporturn (2S.S%J. Altemarla 110.34%). Mon!1iella (13.17%). Humlmla 

(12.21%). Geotrlchu m candldum \14 .31%). Ausidla 16.8%), Syncephalastrum (5.50/0). Acn:tlIonl

urn st rictum (4 .58%). Stemphylium (5 .3%1. Mucor (4.5 & 8.1%1. Aureobasldium (2.5%1. Paecllo· 

myces (2.8%). Scopulariopsls (2 .2%) . Trichoderm a (3 .94%). Rhiwpus 0.6 & 3.94 & 5.2%). BOlry

tis (2.7%). and Thamnldlum strains (3.4%) isolated from the su rface of ca llie ilnd shcep 

carcasses illongsidc of fresh mea ts plus frozen beef and poullry (Refat and Loot. 1969: Man

sour. 1986; Eldaly et al., 1988; Yassien et &1 .• 1989: Mansour et aI .• 1990; Elgazzar. 1992: 

and Abd-Allah. 2005). on the con t rary. lower percentages of Pcnic li! lunl ([2. 1%). I\s]X'r~i11us 

(13.93%). Cladosporium (5 & 6.42%). Alternalia (0.95 & 2. 1 & 3.3%). Gcolrlchum ca ndidllOl 

(0.49 & 1.2%). Fusarium (1.7 & 2.46%). Acrem on\um strictum 10.5 & 2.4%). Slelllp"y liUtll 

(O. 19%). Mucor (0 .38 & 0.9SOro) . Aureobasltllum (0.38%). Scopularlopsis (1.15%J. Trichoderma 

(0.5%). a nd Thamnldlum strains (0.1%) determined over the su rface of ca ttl e and shf'cp carcass· 

es togethc. w ith fresh mea ls (Refal aod Loot. 1969: Mansour. 1986; Eldaly et al .. 1988; Yass· 

len et aI .• 1989; Elguur, 1992; and Abd-Allah, 2005). On thc other ilanc.l. appruxill1fl\cly 

analogous percentages of A. niger (42.2%). A. navus (1 9 . 18%). I\. candid us (7.1%), A. nldulans 

(2.47%1. and A. chevalierl strains 0.37%) estimated onlo cattle carcass surfaces (Elgazzar, 

1992 and Abd-Allab. 2005). h oweVe r . higher levels of A. niger (49.32%1. A. rUlTIlgnlus (11.7%). 

A. amslelodaml (J 3 . 7%). A. cand ldus (14.7%). A. sydowll (1 2. 2%). A . clavatus 116.7%). A. ChCI'll

l lerl (3.4%). and A. wentll slralns (2.4%) Isolated from the surface of c;;l. tLle carcasses <"IS we.ll as of 

frozen be.ef and poult ry (Abdel·Rahman et aI., 1985; Elgazzar. 1992; and Abd-AUah, 2005) . 

whil e. lower percentages of A, navus (5.63 & 17.6%). A. fumlgatus (\.37%), A. amsld odnml 

(4 .5%). A. candidus (2.47%). und A. ochraceU5 strains (J.9 & 4. 11 %) detected over callie carc,[ss 

surfaces (E\daly et aI., 1988: Elgauar. 1992; and Abd-Allah. 2005). 
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Table (4): Reduction pcrccntllges~ ofyeust and mould contollninntion on lh~ (lutsiJ~ surfa(,;(,; OfsLlrvcyed sbt!cp can:assc::; alter 
decontamination trials (n = 10 tor each sur[nc~ site at every conllition vf C:lr(;asscs and Il<lps). 

--------.-~------,---------, 

ElEamin«i sil~ tnd 
reduced 

C'O nlamlnanu 
Trpt or 
dcconLanlin:alion 
trials 

1 lose-spraying wilh tap water 
for one nlinule. 

Hose-spraying with lap water 
for one minute followed by 
wiping with sterilized doth. 

Spraying with 0.27% bentoic 
aeid for one minute. 

Spraying with 2% 3atic acid 
for one minlJle. 

Sprllying with 2.5% potassium 
sorbillc for one minute. 

n - N'vmb .. r or l..sf~J snmrl~ 

Rouou Flnuk Shouhh-r Neck Abdomln:ll nap 

Yc:a5U! Moulds Ycnn~ Mould5 Ye:lsts Moulds Yc:asts Moulds Y..:asts Moulds 

S5.n% 43.57"10 53.56% 45-.72% 60.47% I 49.26% 69.76% 

85.46% 68.88% 83.77% 60.87% 93.37% I 67.35% 89 .5[% 

42.76% 

46.98% 

53. 12% 

• Redu<;\ io n pcrccnl:lge: tqual tv llle ".4 \If 111('!111 valu~' IIr 11Ie: (IIul:'1mlu :ll iUi! ill(cn~lY 1It:ll lust 'Ifttl' dccolI I:tlllin!llion 11'1:11. 
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T:ablc(5): Type, number. and percentage 
of mould strains isolaled from the outside 
surface of round. flank, shoulder, neck. 
and lIbdominal flap of surveyed sheep 
carcasses. before and after decon{amina· 
lion lrials. 

No. aod % 
~Jould genern of m ould 

strains 

Penicillium 109 (17.6 1%) 
Aspergillus 104 (16.80%) 
Cladosporium 74 (11.95%) 
. .flternariu 53 (08.56%) 
Afoniliella 51 (08.24%) 
Hlllllico/a 26 (04.20%) 
Geot/";chuni CGlldidllnl 24 (03.88%) 
Fusarium 23 (03.72%) 
Absidia 22 (03.55%) 
S)'l1cepha/astmnl 20 (03 .23%) 
.<lcremonh"" strictum 19 (03.07%) 
Sremphylillm 16 (02.58%) 
Jlucor 13 (02 .10%) 
.4111·eobasidiulJI 12 (01.94%) 
Paecilom)·ces 12 (01.94%) 
Scopulariopsis 9 (01.45%) 
Trichoderma 9 (01.45%) 
Rhi=oplIs 8 (01.29%) 
BOfrytis 8 (01.29%) 
Thalllnidium 7 (0 1. 13%) 

Total 619 (100%) 
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T:lble(6): Type. number, and percentage of 
aspergilli isolated from Ihe outside ~url3ce of 
round. fl ank. shoulder. neck. and abdominal 
fl::ap of surveyed shctp carc;u~s. betore .:\nd 
after dec:onl::amin:llion Irials. 

Aspcrgllius No. :lnd c"/o of 

"TO Up S "'pergilli 

A. niger ·L~ ( .. W.3S0o') 

A. jlnvlfs 23 (22 . l:~Oo) 

A. !lIInig(l//ls 9 (08.6;',) 
A. omslelodami 7 (06.73' ,) 
A. ccmdidlls 7 (OG.7)',1 

A. s)'doll'ii 5(O~.SI") 

A. och"(lca lJs )(04.S If},,0 ) 

..t . cluvar'ls ~ (0 1. 92'),,) 

A. nidllhllls ::! (01 .92° OJ) 

..I. . chen/licr; I (00.9(,01.1) 
A. welllii j (00.%',) 

T ot,,1 104 (100%) 
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