Animal ezlth Research Institute
Assiut Regional Laboratory

PROTEOLYTIC AND LIPOLYTIC ACTIVITY OF
FUNGI ISOLATED FROM LUNCHEON MEAT AND

POULTRY IN ASSIUT CITY
{With 3 Tables)

By
AMAL A. MOHAMED and NEMMAT A. HUSSEIN*
*Department of Botany, Faculty of Science, Assiut University
(Received at 25/ 12/2003)

O e Al gl iy plail] ygadl g ¢ g ll Jlanal & il JLai
b gud A B pladlly psadl

s I gad) e Slead , daaa taaf Jlof

L (e Al pde Al 0 g & (el Zladll) opat A sl Alad i
whs (Haal Jagll Je g oot gk plasils ol 3 85 (g5 U9 A Yo) dagad
sl iy Y2 e gl 5 Baad 7Y ARa 3 e Gl Jal dlsi Ja0 OlosS
ne e Gl 8 dun kil &l e cals Aariiua il JS o sl
SN as padaaeY) sl Lo pd WSl Sy s VE D AnD Auat YO
im0 pabadl Alasd ekl 35 5 (g ) uind dadall QST L
Lol oy shansisas 35S gpall 5 B 1 4y 0 Al 5 sl puind pdl 2L85 558
Sl 5 8y e gl LB s e ppleddl s 5 S oulie 5 Glsazasd sla a1 O
Tty Sl a3 A o Lt tie e el Ao Y1 Aels Aje 0
30l L) Latatual <l el (50 %YY,Y L % AY,0 S Al of il ekl Sy
i il Al 5 Fomaall Agaal] Bilia a5 By N5l Ao W A o

il gl pidd Rasial s

SUMMARY

Fourty samples of luncheon meat and poultry (20 samples for each) were
collected from different supermarkets at Assiut City for mycological
investigation. The plating technique using dichloran ros-bengal agar
medium which incubated at 28°C was used for enumeration and
isolation of fungi. The resulis indicated that all samples were highly
contaminated with moulds. Some 335 species belonging to 14 genera
were isolated. The most frequently encountered fungi were Aspergillus
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niger, A flavus. A parasiticus.  Penicillium  chrysogenum,
P.corylophilum, Alternaria glternata and Mucor ciricinelloides. A.
Jumigatus, A. melleus, A. tlamarii, P. citvinum, P.italicum and
Scopuloriopsis brevicaulis were less common. A total of 54 isolates,
belonging to 26 species were tested for their abilities to produce lpase
and protcase enzymes, Of these isolates 81.5% and 72.2% could produce
lipase and protease enzymes, respectively. The public health significance
of isolated fungi was discussed.

Key word: Proteolytic and lypolytic activity of fungi isolied from luncheon

INTRODUCTION

Meat and poultry products are valuable sources of protein but
they are also an important potential source of serious disease if
contaminated by different moulds which widely distributed in nature.
These fungi are extremely considered as a major factor in the spoilage
of meat products leading to great economic losses and constitute a major
public health hazard by production of a wide variety of mycotoxins
causing food poisoning and have carcinogenic effect in buman (Mossel,
1982 and Foster,et af, 1983).

Luncheon may be contaminated by fungi either before and for
during processing. transportation and storage (El-Gendy and Morth,
1980 and Stoloff, 1984). Mould can cause deterioration of meat and
meat products through production of proteolytic and lipolytic enzymes
leading to discolouration, poor appearance . off-odour and off flavours
(Koburger and Marth 1984, Besanco er @l,1992 and Jakobsen and
Narvhus 1996).

Protcase enzyme is produced by keratinolytic and non
keratinolytic fungi but most active species were dermatophytes
particularly species of Chrysosporium (Abdel-Gawad, 1997).

Lipase enzymes are gencrally quite stable and may retain activity
in food for long periods even at low temperature..(Smith and Alford,
1984).

Many investigations concerned with studying lipase and
proteolytic activities of many fungi (Barakat and Abdel-Sater. 1999;
Aalback er af, 2002; Abbas, er o/, 2002; Cabaleiro ef al, 2002;
Germano et ¢/.,2003 and Singh. 2003).
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The purpose of this investigation was designed 10 study

I The distribution and occurrence of fungi contaminating 40 luncheon
samples (20 luncheon meat and 20 lancheon poultry)

3. Screening of the fungal isolates strains for their capabilities for
production of protease and lipase enzyme.

MATERIAL and METHODS

-Collection of samples:

Fourty samples of luncheon meat and poultry (20 for each) were
collected from differcnt supermarkets in Assiut City. The samples were
placed in a sterile plastic bags and transferred to the laboratory and kept
at 4°C until fangal analysis.

Enumeration and isolation of fungi:

The direct plating technique (Pitt and Hocking, 1985) was
employed for isclation of fungi from luncheon meat and pouitry. Twelve
pieces of luncheon of each sample (I1x1 em) were put on the surface of
three plates of dichloran rosc-bengal agar medium as reported by King ef
al., (1979).

The plates were incubated at 28°C for 7 days and the growing
fungi were counted, isolated and caleulated per 12 pieces for each
sample. Identification of fungi were based on macro and microscopic
feature according to Raper and Fennel {1965), Pitt {1979); Domsch er
al,(1980); Kozakiewicz  (1989); Moubasher (1993); Samson et
al.,(1995) and Pitt and Hocking (1997).

-Screening for enzyme production:

A total of 54 fungal isolates representing 26 species and 11
genera isolated from luncheon meat and poultry were tested for their
ability of producing lipase and protease enzymes.

-Lipase production:

‘The isolates were inoculated into deep slant of the basal medium
as reported by Ullman and Blasins (1974). Positive results were recorded
according to Hankin and Anagnostakis (1975). The lypolytic activity
indicated by opague zones swrounding microbial growth consisted of
calcium salts of fatty acids.

-Protease production:

Proteolytic activity of selected moulds was detected using the
medium reported by Ong and Gaucher (1973). The degree of enzyme
activity was referred as weak, medium or high
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RESULTS and DISCUSSION

The results revealed that all examined luncheon samples (100%)
were contaminated with moulds, where the total count was 373 and
214/240 pieces of lunchecon meat and pouliry respectively (Table 1), A
total of thirty five species belonging to 13 and 10 genera were isolated.
The mean, standard deviation, minimum and maximum numbers of
isolates of most comumon fungi from luncheon meat and poultry are
presented 1n Table (2). The most prevalent genera in the two types of
luncheon (Table 1) were Aspergillus and Penicillivm followed by
Mucor. These observations were nol relatively agree with those
indicated by Hamdy er al, (1993) and Hassan and Raghab {1996).
Penicillium, Aspergillus and Geotrichum were found 1o be commonly
isolated from different meat products (Abdel-Rahman er al,1984;
Roushdy ez al., 1996; and Hussein ef o, 1997).

Aspergillus (12 species) was the most prevalent genus
contaminating 85% and 100% of the samples of luncheon meat and
pouliry and comprising 38.5% and 56.9% of the total fungi respectively.
Among its species 4. niger, A parasiticus and A.vlavus were the most
common. Other members of Aspergillus could be isolated but in lower
frequency such as Acarbonarius, A.candidus, A.Terrcus and
A japanicus (Table 1). These findings were nearly similar to the results
that recorded by several researchers. About 70%-84% of total luncheon
samples examined were found contaminated by Aspergillus flavus in
Assiut (Zohri, 1990; Aziz and Youssef, 1991; Farghaly, 1993; Zaki ef
al 1995 and Hassan and Ragheb, 1996). Nahed {1999} recorded that
81.09% of luncheon were contaminated with Aspergillus, where 37.16
out of them was A.niger.

Penicillum occupied the second prevalent genus. [t was
encountered in 80 and 70% of the sample matching 23.9% and 18.8% of
the total fungi on two types of luncheon respcetively (Table 1). These
results are in harmony with that recorded by scveral researchers. Abdel-
Rahman and El-Bassiony (1984) detected Penicillium spp. especially
P.verrucosum var cyclopium in luncheon in 94.5%, while Reiss (1986)
detected Penicillum sp. in meat products. Zohri (1990) detected
Penicillum of 20 species and 2 species of mucor from luncheon samples.
Hassanien (1996) and Roushdy er af. (1996) found that Aspergillus,
Penicillum were the most common specics in luncheon, Ismail and Zaki
(1999) found P.variabile and Pjanczewskii in high percentage in
luncheon meat. Alternaria (2 species) was the third frequent genus
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contaminating 35% and 50 % of total samples constituting 3% and 7%
of total fungi on luncheon meat and poultry, respectively. Mucor (2
species) was also common and recovered from 50% and 30% of the
samples constituting 10.3% and 7.5% of total fungi on the two types of
lunicheon, M circinelloides was the most common while M rascemosus
was less frequent. The remaining fungi were less frequently encountered
(Table 1).

Most of these fungi had been isolated previously. but with
different frequencies from meat products (Hitokoto ef af., 1972; Abdel-
Rahman er @l,1984; Zdenka and Pepeljnjak, 1986; El-Khateib and
Abdel-Rahman 1989; El-Maraghy and Zohri, 1995, 1996; Ismail and
Zaki, 1999.

Capabilities of fungi for enzyme production:

A total of 54 isolates, belonging to 26 species were tested for
their ability to produce lipase and protease enzymes. Of these isolatcs 44
and 39 only werc able to produce lipase and protease cnzymes,
respectively (Table 3).

Lipase production:

Of the 44 positive isolates, 15 showed high activity, while 23
revealed moderate lipase activity. The other 6 isolates had weak activity.
These isolates belonged to five species, Alternaria alternata (1 isolate),
A flavus (1), A niger (1), A. parasiticusi (2) and Paecilomyces variolii,
Protease production:

The protease enzyme was detected by 39 isolates of which 10
were  highly  producers  (Altermaria  alternata, {1 isolate);
A.chlamydospora, (1); Aspergillus alutaceus,(2);  A.aureclortus, (1);
Mucor circinelloides, (2); Paecilomyces variotii, (1): Rhizocronia solani,
1 and Rhizopus stolonifer, (1). On the other hand, 10 isolates of  four
species, Alternaria alternata (2), Aspergillus flavus (4), 4 parasiticus (3)
and Geotrichm candidum (1), were moderate producer activity. The
remaining 19 isolates showed low activity.

Many rescarches concerned with the ability of fungi to produce
lipase and protease enzymes. Abdel-Rahman and Saad (1989) ; Banwanrt
(1989) found that fungi isolated from meat and mecat products e.g.
Penicillium, Mucor, Cladosporium, Fusarium, Aspergillus, Geotrichum,
Alternaria and Rhizopus had lipolytic and proteolytic activity.

Megella er al. (1990) found that some isolates of Penicillum
chrysogenum, Aspergillus flavus and other species exhibited high
proteolytic activity.
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Abdel Sater and Ismail {1993) showed that 72.5% of 69 isolates
had the ability to produce caseinase enzyme. They observed that the
isolates of Aspergillus alutaceus, Chastomivm globosum, Cladosporium
sphaerospermum, Emericella  niduling var lata and  Penicillum
chrysogenum produced caseinase enzyme in strong degree. Lipase and
protease enzymes were produced by several isolates of fungi in variable
degrees (Trigueros er al..1995; Vanderzant and Moore, 1995; Yadar ef
al, 1998; Barakat and Abdel-Sater, 1999; Abbas et al., 2002; Cabaleiro
et al., 2002; Papaglanni and Moo-Young, 2002; Aalbaek ef ¢7.,2002 and
Germano et al., 2003},

In conclusions, a large number of moulds species including
mycotoxic fungi were isolated from both luncheon meat and pouliry,
such fungal contamination make the products unpalatable and unsafe for
consumption (Munimbazi and Bullerman, 1996).

The results  indicated improper plant sanitation and neglected
hygienic measures during production packing or storage. Also it was
observed that most isolates tested had variable levels of proteolytic and
lipolytic activitics.

To avoid such contamination, educational programs and training
courses should be recommended to the meat handlers and workers. The
meat additives should be conditioned and checked periodically for the
presence of moulds. Sanitary rules should be adopted and periodical
cleaning and disinfecting of transport vehicles and meat cold-stores.
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Table 1: Fungi isolated from 40 luncheon samples meat and poultry

(20 samples each).

Genera & species

Luacheon meat

Luncheon poultry

TC [ TC% | NCI&OR [ TC [ TC% | NIC&OR
Alternaria 19| 7s ™ 15| 7 100
A Alternata  (Eries) Keissier 18 4.8 ™™ 15 7 i0M
A chlamydospora Muchacca 1 03 1L - - -
Aspergiilus 142 | 385 I7TH 122 | 569 20H
Aalutacens Berkely & Cartis 2 | 04 2L | 1 | os il
A.aurevlatus  Must. (Vet & Bata) 1 03 LL 6 2.8 31
A.candidus 4 1.1 4L - - -
A.carbonaris  Bainier & Thom 16 { 3 5L - - -
Aflavus Link 41 | 12H 17 7 178 1ItH
A frnigatus Fresenius 1 03 1L - - -
Ajapanicus Saito - - 6 2.8 3L
A.melieus Yukawa 2 0.54 L - - -
A.niger Van Tieghem 33 14,5 14H 66 | 308 17T H
Aparasiticus - Speare 20 5.4 IM 20 | 94 IM
A.ramarii Kita 2 0,54 1L - - | -
Aterrens Thom - - - 6 28 | 4 L
Cladosporinm cladesporiodes 13 35 4L - - -
{Fresenius) de Vries
Cupriinghamella elegans Lendner 8 22 2L 3 1.4 2L
Drchslera spicifera Nelson - - - 4 19 iL
Lmericeila nidulans (Eidam) | 2 0.54 1L 4 1.9 I
Vuiifemin
Epieoccun nigriay Link 2 0.54 2L - - ~
Fusarizm solani  (Marlius) Saccardo 3 6.8 il 4 1.9 3L
Gegtrichum candidum  Link 27 7.3 4L = - -
Mucor 38 | 1325 ItH 16 | 7.5 GM
Mucor cireineiloid Van Tieghem f 31 10.25 10M 16 75 | 6M
M. racemosus Fresenius J 7 3 ! 11 = §i = ' -
- - BRSE— - —_— -
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Table 1:
Genera & species o Luncheon meat Luncheon poultry
TC [ TC % | NCT&OR | TC | ¥C% | NIT&OR |
Penicillum e 88 | 239 T6H 40 | 1838 4H
P.hrevicompaciun:  Dierckx 2 0.54 IL 24 | 112 8§ M
P.chrysogenum Thom 50 i3.4 11 H - - -
P.citrinum Thom i 0.3 1L - - -
P.eorylophilum Dierckx 20 5.4 4L 7 i3 4L
P.duclayxit Delacroix - - - 4 1.9 3L
Pislandicum Sopp 3 0.8 1L - - -
Plitali Wehnier 1 0.54 1L - - -
Povariable Sopp - - - 4 19 2L
Pen. Sp. 1" 2.96 1L i 0.5 1L
Rhizactonia solani  Kithn 11 | 2.96 4L S 23 471,
Rhizopus stolonifer 19 5.1 6 M I 0.5 iL
(Ehrenberg) Vuillemin
Scopulariopsts breviculis 1 0.3 1L - - .
Saccardo (Bainier)
Total count R ' 214 ;
No. of genera i4 - 13 | 10 T
No of species 35 30 20

TC =Total count calculated jier 240 segments
TC% = Total count percentage caloulated per total count of fungi
NCI = Number of cases of isolation out of 20 samples examined

OR = Occurrence Remoras

L. =Low 1-5 cascs
M = Moderate 6-10 cases
H =Iigh 11-20 cases
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Table 3; Capabilities of producing Epase & or protease by common fungal
species isolated from huncheon meat and pouitry,

~ Lipase [ Protease
M [ H W M |0
£ 2 1 12 [T1

Organtems NIT |

Alternaria alternata
Aehlamydospora
Aspergillus alutacens
A.anreolatas
A.carbonorius
Aflavys

A fumiszatus

A japasicus
A-nigier
A.parasiiicus
Aterreus
Cunnigh.elegans
Hmericella nidul
Direchster aspicif
Geotrichon cand
Mucor cireinelloid
Pen. Variotii
Penbrevicomp
P.chrysogen
P.citringm
P.corvloph

B duchyxii
Lisland
Povariahile
Khizoct soloni
Rhizop. Stolon _
Total isolates
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19| 10 | 10

|

Y% Total isolates O |8i5|iLa] a26 | 278 T2 | 350 | 185 (T8

NEE - Number of the isolates tested

P wopositive isolates
W = weak producer

M = Modetate producer
1T =+ Tigh producer
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