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ABSTRACT

The fungal contamination onto the eutside (subcutaneous) surface of 20 sheep car-
casses, slaughtered and dressed at Mansoura municipal {old-Jushioned) abatioir. was
analyzed before and afier 5 different decontaminatéon irials ffwo al the aballoir and
three at the laboratory). At abattotr, this conlamination was surveyed over the round,
Jlank. shoulder, and neck surfaces each of 10 carcasses before and after aballoir de-
contaminalion trials, whereas, at laboratory the same mycological analysts was car-
ried oul on the surface of abdominal flap. freshly excised jrom every of other 10 sheop
carcasses before and qfler laboratory decontamination trials.

The presence of yeast and mould contamination was detecied in all triple-swab
samples taken from the examined surfaces before decontamination trials (100%). Ajlar
applicalion of the first abatlolr trial, the presence every of yeust and mould contamina-
tion was recognized n 80 - 100% of round. flank. shoulder, and neck samples of car-
cass surfaces hose-sprayed with tap water for one minute, while the second abatiocir
decontamination trial could decrease the yeasi-contaminated samples (o 50 - 80%. and
moudd-contaminaled samples to 70 - 90% over the same carcass surfaces hose-
sprayed with tap water jor one minute then wiped with sterilized cloth until remouval
most of visible dirts. Yeast and mould contaminatlon were also delected in 40 and 50%
samples gf abdominal jlap surfaces sprayed with C.27% benzoic acid solution jor one
mitnute (first laboratory decontaminalion trial), in 50 and 80% samples of abdaminal
Jlap surfaces sprayed with 2% acetic acld solution for one minule (second laboralory
decontamination irial), and in 80% samples (each) of abdominai flap surfaces sprayed
with 2.5% potassium sorbate solution for one minute fthird laboratorny decontamination
trial), respectively.

The mean levels of yeast and mowdd inlensities onlo the unireated carcass surfaces,
sampgled at abaltotr. were 90.5 & 116. 69.01 & 79.23. 152 & 94.5. and 192.5 & i01.9
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propagules/cm2 of round, flank, shoulder, and neck surfaces redueedito 51.07 &
44.05, 32.05 & 43.01, 60.09 & 47.95, and 58.21 & 67.86 propagules/cm2 with corre-
sponding reduction percentages of 55.72 & 43.57%. 53.56 & 45.72%. 60.47 & 49.26%.
and 69.76 & 33.4 1% onto the same surfaces after hose-spraying cach of them with tap
water for one minute. while these levels further decreased (o 28.16 & 27.10, 11.20 &.
31.0, 10.08 & 30.85, and 20.19 & 50.07 propagules/cm2 with synonymous decrease
percentages of 85.46 & 68.88%, 83.77 & 60.87%, 93.37 & 67.35%, and 89.51 &
50.86% on these surfaces, consecutively afler hose-spraying each of them with tap wa-
ter for one minwte followed by wiping with sterilized cloth. Furthermore, the inlltal
mean values of yeast and mould population over the untreated abdominal flap surfac-
es. sampled at laboralory, were 70.28 & 49.06 propagules/cm2 decreased (0 16.99 &
28.08 propagules/cm2 after spraying each of them with 0.27% benzoic acid solution
Jor one minute, to 18.03 & 26.01 propagules/cm2, and to 26.91 & 23.0 propagules/
cm2 after an independent spraying each of them with 2% acetic acid and 2.5% potas-
stum sorbate solutions for one minute with corresponding decline percentages of 75.83
& 42.76%, 74.35 & 46.98%, and 61.71 & 53.12%. successively.

A total of identified 619 (100%) mould strains. belonged (0 20 genera. could be iso-
lated from all surveyed samples and distributed as 109 (17.61%) Penicillium, 104
(16.80%) Aspergillus, 74 (11.95%} Cladosporium, 53 (8.56%) Altemaria, and 51 (8.24%)
Moniliella strains at the lop, followed by 26 (4.2%) Humicola. 24 (3.88%) Geotrichum
candidum, 23 (3.72%) Fusarium, 22 {3.55%) Absidia, 20 (3.23%) Syncephalastrum. and
19 {3.07%) Acremonium slrictum strains, together with 16 (2.58%) Stemphylium, 13
(2.1%) Mucor, 12 (1.94%) each of Aureobasidium and Paectlomyces, 9 (1.45%) every of
Scopulariopsis and Trichoderma. 8 (1.29%) each of Rhizopus and Botrytis. alongside 7
(1.13%) Thamnidium strains. The obtained 104 (100%) Aspergillus strains further char-
acterized (nto 11 groups as 42 (40.38%) A. niger, 23 (é2.12%} A, flavus, and 9 (8.65%)
A. fumigatus strains at the top, followed by 7 (6.73%) A. amslelodami and A. candid-
us, 5 (4.81%) every of A. sydowii and A. ochraceus, 2 (1.92%) each of A. clavatus and
A. nidulans, together with one strain (0.96%) every of A. chevalieri and A. wenlii.

INTRODUCTION

Sheep were probably among the first animals 1o be domesticated by man for mutton, milk.
and woo! production. In Egypt, lambs provide the most important meat for making fried “kof-
ta"and Kabaob, hence they are usually slaughtered at 36-45 kg live welght with a resultant 17-23
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kg dressed carcass. However, mutton can also derived [rom glmmers, ewes, wethers, and rams.

The healthy inner flesh of dressed sheep carcasses has been reported to contain few or no mi-
croorganisms, although they have been found in lymph nodes. bone marrow, and even flesh. The
important contamination, however, comes from the external sources during bleeding. handling.
and dressing. During bleeding, skinning, and evisceration, the main sources of microorganisms
including fungt are the exterior of animal (skin, wool, and hooves) alongstde the gastrointestinal
tract. The exterior of animal harbors large numbers and many kinds of fungi particularly moulds
derived from soll, water, feed, and manure besides its natural surface flora (Batista et al.,
1961; Klare, 1970; Nakae et al., 1976; Ayres et al., 1980; Ramirez, 1982; Farghaly, 1985;
and Rosenzwelg et al., 1986). Knives, cloths, abattoir environment (floor, walls, air, and water
of slatighter halls). in additlon to hands and clothing of the workers can serve as intermediate
sources of these contaminants (Refal and Loot, 1969; Mansour, 1986; Eldaly et al.,, 1988;
Yasslen et al., 1889; Hamdy et al., 1991; and Ismall et al., 1995).

There is no fungus - free environment in our life (Chao et al., 2002). Therefore, the sheep
carcasses during their dressing can be contaminated with fungal propagules from the surround-
{ng environments. So, moulds of many genera could reach the meat surfaces and grow there;
Penicillium, Asperglllus., Cladosporium, Geotrichum, Mucor, Fusarium, Alternaria, and Tham-
nidium are prevalent species (Ayres et al., 1980). Nature and extent of fungal contamination on
dressed sheep carcasses are important criterla in judging their hygienic quality {Samson et al.,
1881). 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 Mycota or fungi, which are primitive plant-like
structures lacking in chiorophyll. The yeasts are microscopic. single-celled organisms generally
larger than the bacteria. Yeasts are mostly saprophytic, while few species are 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 mycellum of branched fllaments (hyphae) 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 primarily saprophytic or-
ganisms, breaking down complex organic matertals into simpler substances, thus contributing
to the decomposition of meats (Gracey and Collins, 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 carbohy-
drate. Meat may assume a mouldy odour and taste if the mould affection s extensive. and for
long standing the fat rancidity may occur (Jay, 1892). Furthermore, most of moulds can deterlo-
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rate meat through production of thelr proteolytic and lipolytic enzymes (Ayres et al,, 1980).
Some moulds can also elaborate toxic substances (mycotoxins) in infected meats that are pol-
sonous for man (Bullerman et al., 1969a&b). So. the mould growth on meat causes an cconoin-
ic loss Jcauscd by trimming of the affected parts (Welser, 1962).

Moulds and yeasts could grow on lamb and mutton carcasses stored at -5°C. The mould gen-
era of Penicillium and Cladosporium attack and penetrate the superficlal layers of connective tis-
sues or of fat covering the musculature and produce discolouring spots ranging [rom yellow to
black. Mycelia of various members of the Mucoralis may also observed onto these carcasses,
wherein strains of Thamnidium, Mucor, and Rhizopus can produce an extensive whiskery, or
cottony grey- to- black growth (Ayres et al., 1980). On the other hand. yeasts seldom cause
spollage of fresh red meats, belng only a small part of the Initial microbial population and grow-
ing more slowly than most bacteria. Yeasts cause spollage of refrigerated meats only when bacte-
rial numbers have been restricted (Ayres et al., 1980). Spollage of chllled beefl {at -1.1°C] Is
caused by growth of a mixture of bacteria, yeasts, and moulds on the beef surface (Empey and
Scott, 1939). In general, yeasts can grow on much dryer surfaces than can bacteria. The char-

acleristic yeasty odour is mostly pronounced in the affected meats.

The fungal contamination over cattle and sheep carcasses was evaluated by many researchers
(Eldaly et al., 1988; Yassien et al,, 1989; Elgazzar, 1992; and Shabanh, 1995). however they
did not try to inhibit or reduce such inevitable contamination. Meat hyglene alms at reducing
contamination and preventing the proliferation of harmful myceflora. Hence. one minute hose-
spraying of the whole surface of freshly dressed carcasses at abattoirs with a tap water. elther
exclusively or followed by wiping with sterilized cloth until removal most of visible «clirts, are
probable successful trials for decontamination (Mohammed, 2004). In addition to the trend of
the use of some chemicals including organic acids to prevent or delay the meat spoilage has
been practiced 5000 B. C. (Luek, 1980). Propionic, sorbic, benzolc, acetic, formic acids and thelr
salts recefved much interest in the last decade as fungal decontaminators in/on food (Farkas,
2001).

The alm of the present work, therefore, was to evaluate the mycologlcal condition of the fresh-
ly dressed sheep carcasses at Mansoura municipal (old-fashioned) abattoir alongside the crea-
tion of some applicable fungal decontamination trfals, through fulfiling these points:

I. Estimation of both yeast and mould populations per each square centimeter of the outside

surface of freshly dressed sheep carcasses, before and after decontamination trials.

|I. Generic Identification of the isolated mould strains with further group characterization of
the obtalned aspergilli.
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IIl. Evaluation of the efficacy of different 5 fungal decontamination trials onto the tested car-
cass surfaces; (1) hose-spraying of the whole carcass surface with a municipal (tap) water
for one minute, (2) hose-spraying of the whole carcass surface with a municipal water (or
one minute, followed by wiping with a sterjlized cloth unul removal most of visible dirts, (3)
spraying of a limited outside surface area of the abdominal flap (about 10x10 cm). freshly
excised from dressed untreated sheep carcass, with 0.27% benzolc acld solution for one
minute. (4) spraying of a limited outside surface area ol the abdominal flap {about 10x10
cmy), recently excised from dressed untreated sheep carcass, with 2% acetic acid solution
for one minute, and (5) spraying of a limijted outside surface area of the abdominal flap
(about 10x10 cm), freshly excised from dressed untreated sheep carcass with 2.5% potas-
slum sorbate solution for one minute.

MATERIAL AND METHODS
I. COLLECTION AND PREPARATION OF THE SAMPLES :

The outside (subcutaneous) surface of different sites of 20 sheep carcasses, slaughtered and
dressed at Mansoura municipat (old-fashioned} abattolr, was swabbed and tested mycologlcally.
before and after 5 various decontamination treatments, All sampled carcasses were {rom 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 severing both carotid arteries and
Jugular veins, trachea, besides oesophagus then left 2 mioutes for efficlent bleeding followed by
floor-dressing.

Out of the examined carcasses. the outside surface each of round. flank, shoulder, and neck
of 10 carcasses was alternatively sampled 3 times at the abattolr: every ‘ime represented one of
the three carcass conditions: (1} Immediately after skinning and evisceration "without rinsing or
any decontamination treatment”, (2) after a continuous hose-spraying of the whole carcass sur-
face with a munlcipal (tap) water for one minute (at a maximat pressure without splashing of the
neighboring carcasses), and (3) after a continuous hose-spraying of the whole carcass surface
with a tap water for one minute followed by wiping with a sterilized cloth. The latter carcass con-
ditlon was achieved by wiping the previously hose-sprayed surface until removal most of the visi-
ble dirts.

The outside surface of one large abdominal flap, aseptically excised from each of the remain-
ing 10 untreated carcasses, was also sampled rapidly at the laboratory under 4 different condi-
tions (every condition was revealed onto an independent flap subsample having a limited area of

about 10x10 em): (1) shortly after dressing of untreated carcass plus exctsion and packaging of
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sampled flap "without rinsing or any decontamination treatment”, {2] alter a continuous spray-
ing of the whole outside surface of flap subsample with a 0.27% benzoic acld solution (maximal
solubility) for one minute. (3) after a continuous spraying of the whole outside surface of fap
subsample with a 2% acetic acid solution for one minute, and (4) after a continuous spraying of
the whole outside surface of flap subsample with a 2.5% potasslum sorbate solution for one min-
ute. Each of the treated flap subsample was sprayed with one type of the applied decontaminat-
ing solutions, by using a 500-ml plastic sprayer, after being hung and clipped on a sterilized

fraime made of stainless steel.

A limited area (20 cm?) over each surface sample Inside a sterilized metal template (4x5 cm)
was rubbed repeatedly and successively by 3 sterilized gauze-cotton swabs (having a size ol
about 3.5x1.5 cm and attached to flat wooden stick of about 10 cm length); the flrst swab 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 contaminated handled area into a sterile 100-ml Nask
containing 40 ml of the used diluent to give an original dilution of 1:2 after thorough homogen-
ization of the triple swabs (Patterson, 1971). Each swab sample was then marked and subject-

ed to prompt mycological examination.

II. MYCOLOGICAL TESTS:

(1) Enumeration of the yeast and mould propagules in the surface samples (King et al.,
1979):

One fifth (0.2) ml amount from the previously prepared original dilution (1:2) was delivered
and spread onto the dried surface each of sterilized duplicate plates of dichloran rose bengal
chloramphenicol agar (DRCA). The Inoculated plates as well as the cortrol 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/cm? plus the total mould count/cm? of the tested surface
were calculated and recorded. Every mould growth onto a countable plate was picked up and
transferred either onto a slope of Czapek yeast extract agar (CYA) (for hydrophliic moulds) or
onto a slope of Czapek yeast extract agar with 20% sucrose (CY20S8) (for osmaophilic moulds) then
incubated at 25°C for 1-2 weeks and subjected for Identification.

(2) Identification of the isolated mould strains:

Generic identification of the obtained mould strains was carried out according to Raper and
Thom (1949), Arx (1967), Zycha et al. (1969), Barnett and Hunter (1972), Samson et al.
(1976). Schipper (1978), and Pitt and Hocking (1985), whereas group characterization of the
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recovered aspergilll was completed owing to Raper and Fennell (1965) and Samson (1979).

IOI. STATISTICAL ANALYSIS:

The data obtained In this study were statistically analysed according to the methods de-
scribed by Snedecor (1971).

DISCUSSION

Inspection of Table (1) exhibits the presence of both yeast and mould contamination in all
surveyed swab samples {100%) taken [rom the untreated carcass surfaces of round, flank,
shoulder, neck, and abdominal flap. This fungal presence decreased to 80 & 90% in round and
to 80% each of yeast and mould In shoulder samples. respectively, while the yeast-contaminated
flank samples reduced to 90% after hose-spraying each of thelr surfaces with tap water for one
minute (first abattoir decontamination trtal), whereas the occurrence of mould contamination (n
flank and neck samples as well as the yeasts In neck ones not affected by this decontamination
trial as they could be detected in 100% of these samples. More reductions in yeast- and mould-
contaminated abattoir samples to 50 & 70%, 70 & 80%, 60 & 80%, and 80 & 90% werc estab-
lished in those samples obtained from round. flank. shoulder, and neck surfaces. successively
alter hose-spraying each of them with tap water for one minute followed by wiping with sterllized
cloth (second abattoir decontamination trial). Furthermore, a considerable decrease in yeast-
and mould-contamlnated laboratory samples, taken from the abdominal flaps, to 40 & 50%, re-
spectively was achieved after spraying each of their surfaces with 0.27% benzoic acid solution
for one minute (first laboratory decontamination trial). Similar drastic reduction (50%) was also
detected in yeast-contaminated samples that obtained from the flap surfaces after spraying every
of them with 2% acetic acld solution for one minute (second laboratory decontamination trial),
while moderate decrease (20%) was only exhibited in mould-contaminated samples recovered
from the same treated surfaces. The 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 thelr flap surfaces with 2.5% potassium sorbate solution for one minute. General
view on the obtained results reveals the noticeable reducing effect of the 0.27% benzolc acid
spraying on the occurrence frequency 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 treated
surfaces was <mould one. The decreasing effect of abattoir decontamination trials on the yeast-
and mould-contaminated samples was morc appreciable on the round and shoulder surfaces
than that on the flank and neck ones. This may be attributed to the more intense fungal con-
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tamination on the latter 2 surface sltes. The detection of fungal contamination in all examined
swab samples of untreated carcass surfaces agreed with the [lindings obtalned by Shabanh
(1995) on sheep carcasses besldes those results evaluated by Abd-Allah (2005) on beel carcass-
es. and can be explained by the literature of Empey and Scott (1939) who deteriined the aver-
age yeast and mould numbers In dry soil found on animals by 5x10% and 1.2x10% propagules/g,
in fresh animal faeces by 2x105 and 6x10% propagules/g, and In rumen content by 1.8x10° and
1.6x103 propagules/g. consecutively. Furthermore, the transfer of microfloral contamination
from skin and gut of the slaughtered animals to the surface of their carcasses during dressing is
inevitable even with using a current slaughterhouse technology (Thornton and Gracey, 1974
and Dickson and Anderson, 1992}, in additlon to the very high fungal population may be get
onto the dressed carcasses from the air, dust, and soi! Inslde slaughter halls (Lacey, 1973;
Christensen et al., 1978; McKenzie and Taylor, 1883; Hill et al., 1984; and Hamdy et al.,
1991).

Concerning the intensities of yeast propagules onto the untreated carcass surfaces: they
ranged from 21 to 203 /cm? on round, 14 - 137 /cm?2 on flank, 33 - 260 /cm? on shoulder, 47 -
310 /cm? on neck. and 12 - 250 /em? on abdominal flap with mean values of 90.5 + 18.11,
69.0) + 14.76, 152 + 29.08. 192.5 + 39.1, and 70.28 + 18.36 /cm2. respectively. The first abat-
tolr decontamination trial (hose-spraying the whole carcass surface with tap water for one min-
ute) could reduce these yeast propagules to 0 - 138 /em2 on round. O - 89 /ecm? on flank. 0- 79
/em2 on shoulder, and 5 - 99 /cm?2 on neck with mean levels of 51.07 + 10.06. 32.05 + 7.0, 60.9
+12.12, and 58.21 + 13.0 /ecm2, consecutively. The second abattolr decontamination trial (hose-
spraying the whole carcass surface with tap water for one minute followed by wiping with steril-
lzed cloth until removal most of visible dirts) induced the highest reduction in yeast contamina-
tion on carcass surfaces wherein the range (minimum - maximum) and mean value of the yeast
propagules/cm? were O - 52 and 28.16 + 4.22 on round. 0 - 28 and 11.2 + 2.86 on flank, 0 - 19
and 10.08 + 2.66 on shoulder, besides 0 - 41 and 20.12 » 5.26 on neck surfaces. The three inde-
pendent laboratory decontaminatton trials could also decrease the yeast propagules/cm?2 to 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 flap surfaces after spraylng every of them for one minute with solutions of 0.27% benzole
acid (first laboratory decontamination trial)., 2% acetlc acid {second laboratory decontamination
trial), and 2.5% potassium sorbate (third laboratory decontamination trial). respectively (Tabie,
2). These data indicate that the first abattoir decontamination trial (hose-spraying the whole car-
cass surface with tap water for one minute) could remove 55.72, 53.56. 60.47, and 69.76% ol
yeast contamination from the round, flank. shoulder, and neck surfaces, successively, whereas

the furthest reduction levels In yeast contamination resulted from the second abattoir decontam-
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Ination trial (hose-spraying the whole carcass surface with tap water for one minute followed by
wiping with steriltzed cloth until removal most of visible dirts) 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 the surveyed abdominal flap surfaces can also be obtalned 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 solutions of 0.27% benzolc acid, 2% acetic acid. and 2.5% po-
tassium sorbate, respectively {Table, 4). Moderately lower yeast contamination levels were detect-
ed by Abd-Allah {2008) over the untreated beef carcasses (mean values of 41.43 - 100 propa-
gules/cm2), at the contrary, extremely higher yeast populations (4x103 - 2x10% propagules/
cm2) onto the analogous carcass surfaces were obtained by Eldaly et al. (1988). This variation

may be referred to the different abattoir-sanftation levels and yeast-enumeration techniques.

In regard to the decontaminating effects of the first abattoir trial. the greatest reductton In
yeast population was revealed on the surfaces of neck (69.76%) followed by shoulder (60.47%).
round (55.72%)], and flank {53.56%). consecutively after hose-spraying the whole carcass surface
with tap water for one minute (Table, 4). These findings correspond with the reports of Kotula et
al. (1974); Notermans et al, (1980); and Siragusa (1995} who emphasized that the spray
washing of carcasses significantly reduces their surface microflora. Approximately similar sur-
face yeast reductions (47.13 - 77.78%) were achieved on beef carcasses, slaughtered and dressed
at ‘Mansoura municipal abattoir. after similar decontamination trial performed by Abd-Allah
(2005). With respect to the efficacy of second abattoir trial for yeast decontamination, the high-
est yeast reduction (93.87%) induced by this trial was detected onto the shoulder succeeded by
89.51% on neck, 85.46% on round. and 83.77% on flank after hose-spraying the whole carcass
surface with tap water for one minute followed by wiping with sterilized cloth until removal most
of visible dirts (Table, 4). These results are analogous to the yeast reductions (82.76 - 98.61%)
obtained by Abd-Allah (2006) onto the similarly treated beel carcasses. The ultimate ycast de-
contamination revealed by the second abattoir trlal can be attributed to the fact that the spray
washing replaces the contaminated water film on carcass surface with a clean water film, thus
reducing the microbial load, alongside, the removal most of visible dirts 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 sur-
face of abdominal flaps excised from freshly dressed sheep carcasses, one minute-spraying each
of these surfaces with a 0.27% benzoic acid solution was the most effective trial as could reduce
75.83% of their yeast contamination. followed by the similarly and independently sprayed 2%
acetic acid and 2.5% potassium sorbate solutions as could decrease 74.35 and 61.71% of thelr
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yeast populatlon. respectively (Table. 4). Higher yeast reduction percentages were obtained by
Abd-Allah (2005) after identical benzoic acid trial (96.12%) and acetlc acid trial (94.57%). where-
as analogous yeast reduction level (60.47%) resulted alter similar potassium sorbate trial onto
the surface of beef abdominal flaps. The antimycotic effect of benzoic acid for controlling yeast
contamination in/on foods was emphasized by Chistester and Tanner (1972); Luck (1986);
and Frazier and Westhoff (1995) besides the inhibitory concentration of benzoic acid against
most yeasts was estimated by Chipley (1993) as 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 thelir tissue pH and changing permeabilities of microbial cell mem-
brane. The Inhibitory effect of potassium sorbate on the yeast growth and its subsequent Impor-
tance for extending the shelf life of beef steaks for 2 days were also reported by Chistester and
Tanner (1972): Greer (1982); Bullerman (1985); and Sofos (1989).

Figures arranged in Table (3) show the mould population onto the tested carcass surfaces. be-
fore and after decontamination trials; lts range (minimum - maximum) and mean value on the
untreated surfaces were 17 - 204 and 116 + 21.93 propagules/cm2 on round, 15 - 181 and
79.23 + 19.07 propagules/cm? on flank, 20 - 316 and 94.5 + 21.89 propagules/cm? on shoul-
der, 33 - 349 and 101.9 + 22.31 propagules/cm? on neck, together with 14 - 127 and 49.06 +
12.08 propagules/cm2 on abdominal flap. The first abattolr decontamination trial decreased
these figures considerably to O - 90 and 44.05 + 9.16, 9 - 107 and 43.01 + 8.96, 0 - 198 and
47.95 + 11.01, in addition to 24 - 210 and 67.86 + 16.05 propagules/cm?2 of the round. flank.
shoulder and neck surfaces, respectively after hose-spraying the whole each of their carcasses
with tap water for one minute, The second abatloir decontamination trial could induce the ulli-
mate reduction In the level of surface moulds where they ranged from 0 to 63 with a mean of
27.1 + 6.98 propagules/cm2 on round. O - 83 and 31.0 + 7.09 propagules/cm2 on flank, O -
147 and 30.85 + 7.06 propagules/cm?2 on shoulder, besides 0 - 166 and 50.07 + 13.04 propa-
gules/cm2 on neck surfaces after hose-spraying the whole each of thelr carcasses with tap water
for one minute followed by wiping with sterilized cloth until removal most of visible dirts. On the
other hand, appreciable reduction in mould propagules over the abdominal flap surfaces can
also be obtalned, as their ranges and mean levels were O - 49 and 28.08 + 3.07, 0 - 70 and 26.01
+ 5.96, together with O - 9) and 23.0 + 4.99 /cm? after an independent spraying of each sur-
veyed surface for one minute with 0.27% benzoic acid, 2% acetic acid, and 2.5% potassium sor-
bate solutions, consecutively. These findings emphasized that the considerable reduction levels
in mould contamination were achieved after application of the first abattoir decontamination
trial, with the greatest reduction was occurred on shoulder (49,26%). followed by 45.72, 43.57,
and 33.41% reductions on flank, round, and neck surfaces after hose-spraying the whole each of
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thelr carcasses with tap water for one minute. while the furthest mould decontamination was
recognized by percentages of 67.35, 60.87, 68.88., and 50.86% onto the same surlaces, succes-
stvely after hose-spraying the whole each of their carcasses with tap water for one minute fol-
lowed by wiping with sterilized cloth until removal most of visible dirts (second abattoir decon-
tamination trail), in addition to the mould reductions resulted after using the three independent
laboratory decontamination trials onto the abdominal flap 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%potassium sorbate solution (third laboratory decontamination (rial) followed by
46.98% caused by the one minute-spraying every surveyed surface with 2% acetic acid solution
(second laboratory decontamination trial) together with 42.76% elicited by the one minute-
spraying each investigated surface with 0.27% benzolc acld solution (first laboratory decontami-
nation tral) (Table, 4),

With reference to the mould population detected onto the examined untreated carcass surl‘ac;
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 flap surfaces. These findings corresponded. to large extent. with those ob-
tained by Abd-Allah (2005} onto the similar surfaces of beef carcasses. In comparison with the
obtained mould intensities, Yassien et al. (1989) recovered approximately stmtlar mould popu-
latlons 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/cm?) were detected by
Abd-Allah (2005), on the contrary, exceedingly higher mould Intensiles by ntean values of
2x102 - 2x103 propagules/cm2 determined by Eldaly et al. (1988). and by mean values of 98 =
266 propagules/cm? estimated by Elgazzar (1992) over the cattle carcass surfaces, together
with the mean values of mould contamination as 2.46x103 - 2.82x103 propagules/cm? recog-
nized by Shabanh (1995), and as 5.67x104 propagules/cm? evaluated by Hassan (2004} onlo
the sheep carcass surface.

Concerning the eflicacy of first and second abattoir decontamination trials in ascending re-
duction of mould contamination levels an the surveyed carcass surfaces, the resulted reduction
percentages (33.41 - 49.26%.& 50.86 - 68.88%, consecutlvely) coordinated with Patterson
(1968} who established that the spray-washing of carcass reduces the mould propagules onto its
surface by removing the liquid film contalning propagules before they become more closely at-
tached with the rough outside (subcutaneous) surface of the dressed carcass. Additlonal removal
of visible dirts, having some mould propagules, by the sterilized cloth onto the hose-sprayed car-
cass surface could enhance its microbial safety through reaching to the ultimate mould decon-
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tamination (Gill, 2004). Moderately higher reduction percentages in mould contamination over
the beel carcass surfaces (38.68 - 60.48% & 60.38 - 77.84%) obtained by Abd-Allah (2005) alter
treating them with identical two abattoir decontamination trials, respectively. However. lower de-
crease level (about 18%) in mould population was detected by Sakhare et al. (1999) on the sur-
face of dressed chicken carcasses after spraying them with tap water. In comparison with yeasts.
the decontaminating effects of these abattoir trails against yeasts werc higher, in all cases, than
that against moulds found on carcass surfaces, where their effectiveness against yeasts simulat-
ing. to large extent, that against bacteria (Mohammed, 2004).

With respect to the reducing effect of 0.27% benzoic acid on the Intenslities of mould contami-
nation of carcass surfaces. the reduction percentage obtained in the present study {42.76% rc-
duction) correspond with Chistester and Tanner (1972), Luck (1986), Prasal et al. (1991),
and Frazier and Westhoff (1995) who emphasized that the benzoic acid can inhibit the mould
growth owling to its antimycotic effect. Furthermore, the Inhibltory concentrations of benzoic acid
against moulds are recommended by Chipley (1993) as a range of 20 - 2 000 mg/ml. However.
lower reduction percentage {about 11%] In mould population was detected onto the outside sur-
face of cattle carcasses by Nassar et al. (1995) alter swabbing each of them with 0.7% benzoic
actd solution for 3 - 5 minutes. Meanwhile, the higher mould decontamination percentage
(76.53%) established on beefl carcass surfaces as a result of Identical 0.27% benzoic acid trial
(Abd-Allah, 2005). As regards the decontaminating effect of 2% acetic acld solution on the
mould population over the surveyed carcass surfaces, the decline percentage In mould contami-
nation determined in the present work (46.98%) may be supported by the lindings obtained by
Awad (1994) who could retard the appearance of visible mould growth onto the outside surfaces
of luncheon sausage, hung at ordinary temperature simulating the market condltion, for 4 days
after spraying each of them with 1% acetic acld solution for one minute. Greater reduction per-
centages in mould contamination (88.78 and 66.80%) over the broiler carcass surlaces. alter in-
dependent spraying each of them with 0.5% and 2% acetic acld solutions, determined by Sak-
hare et al. (1999) and Eldaly et al. (2002), respectively, as well as onto the beel carcass
surfaces (58.01%)after treating each of them with acetic acid trial identical to that of the present
study (Abd-Allah, 2005). Inspection of the selective fungal decontaminating effect of the 2% ace-
tic acid trial onto the examined carcass surfaces, reveal that the acetic acid was more elfective
against yeasts than moulds:this findings agreed with that reported by Banwart (1989), Frazier
and Westhoff (1995), and Farkas (2001). Concerning the decreasing effect of 2.5% potassium
sorbate trial on the intensitles of surface mould contamination applied in the present work. the
obtained decreasing percentage (53.12%) can be emphasized through the finding of Awad (1994)
who delayed the visible mould growth over the outside surfaces of luncheon sausage. hung at
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the ordinary room temperature simulating the market condition, for 24 days after spraying each
of them with 5% sorbic acid solution for one minute; together with the finding of Baldock et al.
(1979) who prevented the mould growth onto cured ham surlaces for 60 days after their spray-
Ing with 5 or 10% potassium sorbate solution; in addition to the result of Sofos 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 extreme-
ly higher decline percentage (95.04%) {n mould populaljori was obtalned by Hassan (2004) onto
the sheep carcass surfaces after their spraying with 0.2% potassium sorbate solution, while low-
er reduction level in mould contamination (45.68%) was detected by Abd-Allah (20065) onto the
cattle carcass surfaces after their treatment with a potassium sorbate trial identical to that ap-
plled in the present study. Sensory evaluation of the laboratory-treated flaps exhibited no
bleaching, discoloration, abnormal odor, or abnormal taste was detected in their meat after
spraying each of them with any of 0.27% benzoic acld, 2% acetic acid, and 2.5% potassium sor-
bate solutions for one minute, because these organic aclds and their salts were uscd In the

present study by approved low concentrations.

Callectively, all fungal decontamination trials (abatteir and laboratory ones) applied In this
work could reduce the yeast contamination by higher levels than that of mould type onto all the
surveyed carcass surfaces. In conclusion, the abattoir (mechanical) decontamination trials are
considered the most 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 identified 619 (100%) mould strains belonged to 20
genera could be {solated from all surveyed surfaces before and after decontamination trials. dis-
tributed as 109 (17.61%) Penicillium, 104 (16.80%) Aspergillus, 74 (1!.95%) Cladosporium, 53
(8.56%) Alternaria, and 51 (8.24%) Monliliella strains at the top, followed by 26 (4.2%) Humicola,
24 (3.88%) Geotrichum candidum, 23 {3.72%) Fusarium, 22 (3.55%) Absidia, 20 (3.23%) Syn-
cephalastrum, and 19 (3.07%) Acremonium strictum strains, together with 16 {2.58%) Stemphy-
lium, 13 (2.1%]} Mucor, 12 (1.94%) each of Aureobasidium and Paecilomyces. alongside 9 (1.45%)
every of Scopulariopsis and Trichoderma, 8 (1.29%) each of Rhizopus and Botrytis. besides 7
(1.13%) Thamnidium strains. The recovered 104 (100%) Aspergillus strains were further charac-
terized into 11 groups and distributed as 42 (40.38%) A. niger, and 23 (22.12%) A. flavus strains
at the top, followed by 9 (8.65%) A. fumigatus. 7 (6.73%) each of A. amstelodami and A. candld-
us, 5 (4.81%) every of A. sydowil and A. ochraceus, in addition to 2 (1.92%) each of A. clavatus
and A. nidulans, alongside | (0.96%) every of A. chevalieri and A. wentii (Table, 6). Nearly similar
percentages of Penicilllum (17.94%). Aspergillus (18.72%). Cladosporium (11.9 & 12.21%). Alter-
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naria (8.7 & 8.94%), Geotrichum candidum (3.3 & 3.63%), Fusarium (3.35 & 3.8 & 4.01%), Ab-
sidia (3.94%). Mucor {2.1%). Aureobasidium (1.5%). Paecllomyces (2.2%). Scopulariopsis (1.4%)],
Trichoderma (1%), Rhizopus (1.4%), Botrytis (1.3 & 1.5%), and Thamnilium strains (1.6%) de-
tected onto the ‘sur{ace of cattle and sheep carcasses as well as of fresh meats (Refal and Loot,
1969; Mansour, 1986; Eldaly et al., 1988; Yassien et al., 1989; Elgazzar, 1992; and Abd-
Allah, 2005). whereas higher levels ol Penicillium (21.5 & 26.11 & 28.49%). Aspergillus (28.7 &
34.6 & 39.66%), Cladosporium (25.5%). Altermaria (10.34%). Moniliella (13.17%]. Humlcola
(12.21%). Geotrichum candidum {14.31%), Absidia {6.8%), Syncephﬂastrum (5.5%). Acremoni-
um strictum (4.58%), Stemphylium (5.3%]), Mucor (4.5 & 8.1%). Aureobasidium (2.5%]). Paecilo-
myces (2.8%). Scopulariopsts (2.2%)}. Trichoderma (3.94%), Rhizopus {1.6 & 3.94 & 5.2%). Botry-
tis (2.7%), and Thamnidium strains (3.4%) isolated from the surface of cattle and shecep
carcasses alongside of fresh meats plus [rozen beefl and poultry (Refai and Loot, 1969; Man-
sour, 1986; Eldaly et al., 1988; Yassien et al., 1989; Mansour et al.,, 1990; Elgazzar, 1992;
and Abd-Allah, 2005). on the contrary. lower percentages of Penicillium (12.1%). Aspergillus
(13.93%), Cladosporium (5 & 6.42%], Alternaria (0.95 & 2.1 & 3.3%). Geotrichum candidum
(0.49 & 1.2%), Fusarium (1.7 & 2.46%), Acremonium strictum (0.5 & 2.4%). Stemphylium
(0.19%), Mucor (0.38 & 0.98%], Aurccbasidium (0.38%), Scopularlopsis {1.15%]), Trichoderma
{0.5%)}, and Thamnidium strains (0.1%) determined over the surface ol cattlec and sheep carcass-
es together with fresh meats (Refai and Loot, 1969; Mansour, 1986; Eldaly et al., 1988; Yass-
ien et al., 1989; Elgazzar, 1992; and Abd-Allah, 2005). On thc other hand, approximately
andlogous percentages of A. niger (42.2%). A. flavus {19.18%). A. candidus (7.1%]), A. nidulans
(2.47%), and A. chevalieri strains (1.37%) estimaled onto cattle carcass surfaces (Elgazzar,
1992 and Abd-Allah, 2005). however, higher levels of A. niger (49.32%). A. [umigatus (11.7%],
A. amstelodami (13.7%), A. candldus (14.7%), A. sydowll [12.2%), A. clavatus [16.7%). A. cheva-
lieri (3.4%), and A. wentii strains (2.4%) isolated from the surface of catlle carcasses as well as of
frozen beef and poultry (Abdel-Rahman et al., 1985; Elgazzar, 1992; and Abd-Allah, 2005),
while, lower percentages ol A, [lavus (5.63 & 17.6%), A. fumigatus (1.37%), A. amstelodami
(4.5%). A. candidus (2.479%), and A. ochraceus strains (3.9 & 4.11%]) detected over callle carcass
surfaces (Eldaly et al., 1988; Elgazzar, 1992; and Abd-Allah, 2005).
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Table (2): Intensity of yeast contamination per each cm® of the outside surluce ol surveyed sheep carcasses, before and after

decontamination trials (n = 10 for cach surface site ot every condition of carcasses and flaps).

Afler dressing

with tap waler for one minuie,

and hose-spraying

Afler dressing

cloth.

with tap waler for one minute
followed by wiping with sterilized

and hosc-spraying

After spraying with 0.27% benzoic
acid for one minute,

for one minule.

Aflter spraying with 2% acetic acid

— —

L

Afler spraying with 2.5%
potassium sorbale for one minute.

n = Number of tested samples.

- Not applied

Not g||r|7|iL‘i.] Not L‘[\.[ﬂit‘.:i

Nol applicd Nat ap]‘nr[i.'d

-

H

Nolapplied . ;

s

Miov. = Minimum

* 2 Nat applicd

- -3F1

Not upplied

Moxw. = Mavimum

Not 1pplied:

Not applied =

= = SRS |
Examined sites and Round Flauk Shoulder Neck Abdominal flap

number of ycast

propagules ——} .
Condition ] ‘] —|
of examined Meant Means 2 Meant . Means Mean<
carcasses and (Iaps Min. | Max. S.E. Min. | Pax SE. Min. | Max, S.E Min. } Max. S.E. Min. | Max. SE

| 3 _ |
After dressing “withoul any 90.50 & 0901 & 152 192.40 & I 7028 &
e ; = I 137 ol ] 260 . 41 110 12 250 .

decontamination (rial”. SO M e |2 o8 919 15.36

Not applied  “ -,

Not upplicit -

16992 |
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Table (3): Intensity of mould contamination per cach em? ol the vutside surlsce ol surveyed sheep carcasses, belore and afler
decontamination trials (n = 10 for each surface sitc at every condition of carcasses and flaps).

‘W W W 4p22ZDb)3

n = Number of tested samples,

Min. = Minimun.

Max. = Maximum.

Examined sites and Round Flank Shoulder Neck Abdominal flap
number of mould
propagules —_— —— e
Conditlon
. + + Meant Meant
::::::::‘:: d Naps Min. | Max. Ms";"* Min, | Max. M;’E'f Min. | Max. MS“E“ Min. | Max. | "G [ Min. [ Max | VO
Afler dressing “without any 116% 79234 04,50 & 10194 49.06 2
decontamination trial". 17 204 2193 15 181 1007 20 316 2149 33 349 2231 14 127 308
After dressing and hose-spraying 44052 ok | 4795 ¢ 67862
. ; . ] g 107 o 198 24 210
with 1ap waler for one minute. 9.16 ! 9.96 ! .ot 16.0%
“Afer dressing and hose-spraying ] {
wilh tap waler for one minute . o 22102 | ! - 31.00 ¢ i 47 3RS & 66 | 30074
followed by wiping with sterilized 5 6.93 ' : 1.09 1.06 13.04
cloth.
After spraying with 0.27% benzoic ) - 2208 2 {
acid for one minute. 307 |
i I
Aler spraying with 2% acetic acid : ) 20 w01 |
for one minutc. 96 |
[ — ——
After spraying with 2.5% 23002
s . D G é t el
potassium sorbate for onc minute. 49

S.E. = Standard crror.
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Table (4): Reduction pereentages+ of yeast and mould contamination on the outside surlace of surveyed sheep carcasses afler

decontamination trials (n = 10 for cach surlace silc at every condition ol carcasses and [laps).

Examined sites and
reduced
contaminants
Typeof
decontamination
trials

Round

Flauk

e

Shoulder

Neck

Abdominal Nap

Yeasts

Moulds

Ycusts

Moulds

I

Yeusts Moulds

Ycasts Moulds Yeasts

[ lose-spraying with tap watcr
for one minute.

55.72%

43.57%

53.50%

45.72%

60.47% | 49.26%

69.76% 3341%

Hose-spraying with tap water
for one minute followed by
wiping with sterilized coth.

(—

Spraying with 0.27% benzoic
acid for one minute.

Spraying with 2% acetic acid
far one minute.

Spraying with 2.5% potassium
sorbaie for one minute.

n = Number of tested somples.

35.46%

68.88%

83.77%

60.87%

9.37% | 67.35%

89.51% 50.86%

75.83%

74.35%

Moulds

42.76%

46.98%

61.71%

53.12% J

* Reduction pereentage equal to the % of nican value of the eontamination intensity (hat lost after decantamination trial,

FOTI
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Table(5): Tvpe, number, and percentage
of mould strains isolated from the outside
surface of round. flank, shoulder, neck,
and abdominal flap of surveyed sheep
carcasses. before and after decontamina-

105

Table(6): Type, number, and percentage of
aspergilli isolated from the outside surface of
round, flank, shoulder. neck. and abdominal
flap of surveved sheep carcasses. before and

tign trials.

Mould genera

NO. and ',/o
of mould
strains

Geotrichum candidum
Fusariuni

Penicillium 109 (17.61%)
Aspergillus 104 (16.80%)
Cladosporium 74 (11.95%)
Alternariu 53 (08.56%)
Moniliella 51 (08.24%)
Himicole 26 (04.20%)

24 (03.88%)
23 (03.72%)

Absidia 22 (03.55%)
Syncephalastrum 20 (03.23%)
Acremonium stricium 19 (03.07%)
Stemphylitm 16 (02.58%)
Mucor 13 (02.10%)
Awreobasidium 12 (01.94%)
Paecilonyces 12 (01.94%)
Scopulariopsis 9(01.45%)
Trichoderma 9(01.45%)
Rhizopus 8 (01.29%)
Botrvtis 8 (01.29%)
Thamnidiwm 7 (01.15%)

Total 619 (100%)

Mansoura, Vet. Med. J.

alter decontamination trials.

Aspergillus No. and % of
_groups aspergilli
A. niger 42 (40.38%)
A. flavus 23(22.12%)
A. fimigatus 9 (08.63%)
A. amstelodami 7 (06.73%0)
A. candidus 7(06.73%0)
A sydowii 5(04.81%0)
A. ochraceus 3(04.81%)
A clavatus 2(01.92%)
A. nidulans 2(01.92%)
A. chevalieri 1 (00.96%)
A. wentii {1 (00.96%q)
Total 104 (100%)
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