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Abstract

This work was carried out to evaluate the fungal contamination of chicken meat
products sold in local markets as well as identification of some isolated moulds using
PCR technique. For identification of the isolated moulds, samples were subjected to
mycological examiration using the morphological (macroscopic and microscopic)
characterization. Molecular identification using (ITS) was carried out for isolated
Aspergillus and Penicillium species. The average total mould counts in the examined
samples of chicken luncheon, chicken pane and chicken minced meat were 3.1x 107+
0.82 x 10%, 7.4 x 10+ 5.4 x 10% and 1.7 x 102+ 0.16 x 10%*cfu/gm, respectively. In the
examined samples, 9 mould genera were identified. The identified mould genera were
Aspergillus, Eurotium, Penicillium, Geotrichum, Fusarium, Cladosporium, Mucor,
Eupencillium and Acremonium species. The isolated species of Aspergillus parasiticus
and Penicillium purpurogenun Were subjected to PCR identification, and were sequenced
in both directions. Sequences were analysed and aligned by Clustal method using the
program of DNAstar (Laser-gene, Wisconsin, USA).

Keywords: 4. parasiticus, chicken meat, PCR, sequences, P. purpurogenum.

Introduction

Poultry meat industry started in Egypt in the mid 1960 with a
competitive advantage over other meat industries. Meat is a perishable food item
because it contains all the nutrients required for microorganisms to grow, and its
pH (5.5-6.5) is not inhibitory to most microorganisms. The extensive fabrication,
handling and distribution of raw and processed meat further increases exposure to
microbial contamination. Some of the principal contamination sources
encountered during processing are the slaughtering and evisceration processes
(Barbut, 2002).Poultry meat products may be contaminated from raw materials,
workers, equipment’s, feathers, feet, faeces and skin if GMP (Good
Manufacturing Practice) not applied (Barbut, 2002). In addition to processing
procedures as scalding, evisceration, and cooling. However, mould and yeasts are
of great ?mportance in spoilage of poultry meat products resulting in different
changes in flavor, color, texture and odor and also these fungi responsible for
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major portion of food deterioration especially in poor developing countries. l'his
mav be attributed to lake of hygienic measure and the use of contaminated
additive and spices which considered a major important source of mould
contamination (Abd El-Rahman, 1987).

Polymerase chain reaction (PCR) is a technique widely used in fungal
research. One of its advantages is the ability to amplify very small amounts of
DNA, in the picograms range, even in the presence of diverse contgmmants. In
spite of this, most of the extraction protocols of fungal DNA are demgm‘:q for the
obtaining of microgram amounts of highly purified DNA, requiring the
establishment of relatively large fungal cultures and long extraction procedures.
These protocols are needlessly complicated for PCR experiments. On the other
hand, some authors have pointed out the feasibility of using single spores (1) or
boiled mycelium (2) as a source of DNA in PCR experiments. This is
advantageous for detection purposes, but when working with hundreds of strains
in population studies, obtaining the material from the culture plate can be
cumbersome and favor contaminations Cenis (1992).

Therefore, the present study was planned out to throw a light on the total
mould counts of chicken meat products (pane, minced meat and luncheon), as
well as differentiation and species identification of contaminating fungi isolated
from these products using PCR technique.

Materials and Methods

Collection of samples

A total of hundred and eighty (180) samples of processed chicken
products (60 samples of each chicken pane, chicken luncheon and chicken
minced meat) were collected from shops and supermarkets. These samples were

obtained and preserved in an ice box, until transferred to the laboratory under
complete aseptic conditions examined as rapidly as possible.

Fungal isolation and identification
Total fungal count was carried out according to the techniques
recommended by ISO (217-1-2:2008).Fungi were isolated and " identified

according to macroscopical and microscopical characteristics as described by Pitt
and Hocking (2009).

DNA extraction and PCR amplification

_Gen0{nic DNA of the strains was obtained using the genomic DNA
E’i?}:zzt‘fm If(lltl (Gene JET Genomic DNA purification Kit The%mo scientific,
detennl;:)?d ollowing the manufacturer’s instructions, DNA concentration Was
e spectrophotometrically at 260/230 nm. The PCR primers used for

hiihication of Aspergillus and Penicilliym Spp are listed in (Table 1), The PCR

reaction was performed in an Gradient Tj
Bio-RAD USA).The reaction mixture (topa] 1ol (1000 S Thermal cycler

; re (total volume of 50 p] B
reen PC pnl) was 25 pl Drear
g R Mix (Dream Taq Green PCR Master Mix (2X) Fermentas éompﬂ“y’
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cat., No.K1080, USA.), 5 pl target DNA, 2 pul of each primers (containi
mixture was complcted by sterile D. W. to 50 pl. ’ P L Lottt i

Tah!c (1): General primer used in PCR reactions for the identification of Aspergillus and Penicillium
species.

Primer | Primer Design Amplicon Size
Forward
ITS1 5'- TCCGTAGGTGAACCTGCGG-3".
550 bp
Reverse

— 5"- -TCCTCCGCTTTATTGATATG3".

PCR master Mix: Dream Taq Green PCR Master Mix (2X) Fermentas Company, cat., No.K1080,
USA.)

PCR amplification conditions for all strains was: 4 min initial step at 94°C followed by 35 cycles
at 94 °C for 1 min, 56 °C for 1 min and 72°C for 1 min and a final extension step at 72 °C for 10 min.
Amplification products were electrophoresed in agarose gels (1.5 % w/v) (Sigma, USA), which was used
for running of DNA. Stained with Ethidium bromide using Gene Ruler 100bp DNA Ladder: Fermentas

Company, Cat.No.SM0243, US.

DNA fragment purification Kit. The amplified DNA fragments were purified using Gene JET
PCR purification kit (USA) and were sequenced by Chromogen Company, Germany. The two strains were
sequenced in both directions. Sequences were analysed and aligned by Clustal method using the program

DNAstar (Laser-gene, Wisconsin, USA).
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Figure (1): Incidence of moulds in examined chicken meat products

Table (2): Total mould counts (CFU/g) of chicken meat processed products:

Products Min, Max. Mean + SE.
Chicken luncheon 20 3x10° 3.1 x 10%+ 0.82x
10°
Chicken pane 50 3.1x10° 74%x10°+5.4x
10°
Chicken minced <10 5.1x 10° 1.7x 10°£0.16 x
meat 10?

The total number of examined sample for each product is 60 (N=60).
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Table (3): Incidence of identified mould species in examined chicken meat products:

Mould genera Chicken luncheon Chicken pane  Chicken minced meat
No. % No. % No. %
Aspergillus species
A. flavus 8 13.3 5 8.3 9 15.0
A. parasiticus 0 0 1 1.7 2 33
A. niger 6 10.0 8 13.3 9 15.0
A. ochraceus 0 0 2 33 1 17
A tareus 0 0 1 17 2 33
A. clavatus 0 0 0 0 1 1.7
A .candidas 1 1.7 1 1.7 0 0
Eurotium species
E. chevalieri 1 1.7 2 33 0
E. repens 0 0 1 1.7 0
Pencillium species
P. corylophilum 4 6.7 6 10.0 1 1.7
P. griseofulvum 0 0 1 1.7 0 0
P. citreonigrum 1 1.7 2 33 1 1.7
P. brevicompactum 0 0 0 0 1 1.7
P. simplicissimum 1 1.7 2 33 0 0
P. purpurogenuni 0 0 2 3.3 1 1.7
P. thomii 2 33 1 1.7 0 0
P. verrucosum 0 0 1 L7 0 0
Geotrichum species Fusarium 10 16.7 3 5.0 7 117
species 2 3.3 4 6.7 0 0
Cladosporium species 0 0 1 1.7 3 5.0
Mucor species 3 5.0 2 3.3 5 8.3
Eupencillivm species 4 6.7 5 8.3 3 5.0
Acremonium Specie 1 1.7 0 0 4 6.7

rding to the total number of examined sample (N=60 for each product)

The % was calculated acco.
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Photo (1): -Agaltose g_el electrophoresis of Aspergillus spp. DNA (PCR) resulting from
PCR amplification, single PCR performed with genomic DNA, Lane 1: 100bp DNA
ladder, Lane 2: Control Positive, Lane3: Control Negative and Lane 4: sample

lting from PCR

esis of Penicillin spp. DNA (PCR) resu
NA ,Lane 1: 100bp DNA ladder,

| Negative and Lane 4: sample

Photo (2): Agarose gel electrophor
amplification, single PCR performed with genomic D

Lane 2: Control Positive, Lane3: Contro
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Primer sequence of A. parasiticus and Penicillium purpurogenum
A. parasiticus Forward primer sequence

GATCTCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCG
GGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGCACGGCTTG
TGGGTTGGGCCGCCGTCCCCTCTCCGGGGGGGACGGGCCCCAAAGAC
AACGGCGANCCGCGTCCGATCCTCGAGCGTATGGGATTTGTCACCCG
CTCTGCCCCCCGGCCGGCGCTTGCCGAACGCAAAACAACCATTTTTTC
CAGGTGACCTCTCATCAGGTAGGGATACCCGTTGAATTTAACTATATC
CTAATCGAAGCA

A. parasiticus Reverse primer sequence

TGTTTTGCGTTCGGCAAGCGCCGGCCGGGCCTACAGAGCGGGT
GACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGCTGCC
TTTGGGGCCCGTCCCCCCCGGAGAGGGGACGACGACCCAACACACAA
GCCGTGCTTGATGGGCAGCAATGACGCTCGGACAGGCATGCCCCCCG
GAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACGG
AATTCTGCAATTCACACTAGTTATCGCATTTCGCTGCGTTCTTCATCGA

TGCC
Penicillium purpurogenum Forward primer sequence

GTCTTCTGAGTGCGAGACCCTCGCGGGTCCACCTCCCACCCGT
GTCTCTTGAATACCCTGTTGCTTTGGCGGGCCCACCGGGTCGCCCCGG
TCGCCGGGGGGCACTGCGCCCCCGGGCCTGCGCCCGCCAGAGCGCTC
TGTGAACCCTAATGAAGATGGGCTGTCTGAGTGTGATTTTGAATTATC
AAAACTTTCAACAATG GATCTCTTGGTTCCGGCATCGATGAAGAACGC
AGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCCGTGAATCATC
GAATCTTTGAACGCACATTGCGCCCCCTGGCATTCCGGGGGGCATGCC
TGTCCGAGCGTCATTTCTGCCCTCAAGCGCGGCTTGTGTGTTGGGTGT
GGTCCCCCCGGTGTTGGGGGGACCTGCCCGAAAGGCAGCGGCGACGT
CCCGTCTAGGTCCTCGAGCGTATGGGGCTTTGTCAC CCGCTCGGGAGG
GGCCTGCGG GCGTTGGCCACCCACGATATTTTTTTACCGTTGACCTCG
GATCAGGTAGGAGTTACCCGCTGAACTTAAGCATATCAAAAGTGGGG

GAGAGAAAATTAT

Penicillium purpurogenim Re

AGATTTCGGGGTACTTCCTACCTGATCCGAGGTCAACGGTAAA
AAAATATCGTG GGTGGCCAACGCCCGCAGGCCCCTCCCG AGCGGGTG
ACAAAG CCCCATACGCTCGAGGTCCTAGACGGGACGTCGCCGCTG CC
T’]‘TCGGGCAGGTCCCCCCAACACCGGGGGGACCACACCCAACACACA
AGCCGCG CTTGAGGGCAGAAATGA CGCTCGGACAGGCATGCCCCCCG
GAATGCCAGGGGGC GCAATGTGCGTTCAAAGATTCGATGATTCACGG
AATTCTG CAATTCACATTACTTATCGCATTTCG CTGCGTTCTTCATCGA
TGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTGATAATTCAAAATC

verse primer sequence
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ACACTCAGACAGCCCATCTTCATTAGGGTTCACAGAGCGCTCTGG

CCCCCGGCGACCGGGGCG
CAGGCCCGGGGGCGCAGTGC

ggchCCGCCAAAGCAACAGGGTATTCAAGAGACACGGGTG
TGGACCCGCGAGGGGTCCGCACTCAGTAATGATCCTTCCGC

CCCTTCAGGGAAAAG

ACCCgq
GGAGGT

AGCACe

Aoryzae KCCMB0241 ———_

A.sojae. ATCC-14895
A.aff.parasiticus.A20
A.chungii.NRRL4868
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Fig. (2): Phylogenetic tree of A. parasiticus
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= = =S =
Nucleotide Sequence pair distances of Penicillaum IT52 sequences

Parcent Identity
1 2 3 4 5 6 7 8 9 | 10 |
1 98.0 108.3 | £0.0 |98.3 |023 040|038 |623|008| 1 | Pen-EME-EG-1
2 |21 100.0{100.0|100.0)81.8 |95.7 |05.0 |94 4 |020 | 2 | Penicilium_purpurogenum FRR-1061
3 |17 |00 100.0]100.0}101.8 |B5.7 |058 |[e43 |028 | 3 | Talaromyces_purpurogenus 1AM 13755
8 4 |10 (00 }|00 100.0{925 |05.6 | 958 |94.3 |028 | 4 Penicilium_purpurogenum CASMB-SEF7
S |17 ]00]00 |00 091.8 |05.7 | 958 |94.3 |028B | 5 Penicilium_sp ML172
E 6 |81 (87 |87 (79|87 874 |875|6864 |B48B | 6 Talaromyces_purpurogenus.lAM15392
=] T 63 |44 144 |45 |44 |138 100.0{240 |B23 | 7 Penicillium_minioluteumn [FV
8 |65 (42143 |43 )42 |138] 00 942]0925| 8 Penicillium_samsoni CBS-137.24
9 | 81|58 )50 |60|58|150]|63 |61 g26| 9 Penicillium_diversum KUC1284
10 |98 |75 |76 |77 |76 |170)82 |79 |78 10 Tala;umy'ces ;_purpureus.CBS475.71
1 2 3 4 5 6 7 8 9 | 10

Fig. (4): Nucleotide Sequence pair distances of Penicillium purpurogenum
ITS2 sequences

lNucleoUde Phylogenelic tree of Pen-EME-EG-1 with some reference Penicilium ITS2 sequences
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Fig. (5): Nucleotide Phylogenetic tree of Pen-EME-EG-1 with some
reference Penicillium purpurogenum ITS2 sequences

CamScanner



Fungal contamination of chicken meat pr )
oduct
Shaltout, £ A. 3

roillus parasiticus strain A-3352 ‘ISS ribosomal RNA gene, partia|
g scribed spacer 1, 5.8S ribosomal RNA gene, and interpy
uence; and 28S ribosomal RNA gene, partial sequence

Fig. (6): Aspe
sequence; internal tran
transcribed spacer 2, complete seq

Sequence ID: gblJ 316518.1|Length: 596Number of Matches: 1

Query2 ATC-
TCGAGTCTTTGAACGCACATTGCGCCCCCTG

CCG 60

GTATTCCGGGGGGCATGCCTGT

1 I

Shict 310
ATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGC

CTGTCCG 369

Query 61
AGCGTCATTGCTGCCCATCAAGCACGGCTTGTGGGTTGGGCCGCCGTCCCCTC

TCCGGGG 120
(A

Sbict 370
AGCGTCATTGCTGCCCATCAAGCACGGCTTGTGTGTTGGGTCGTCGTCCCCTC

TCCGGGG 429

Query 121 GGGACGGGCCCCAAAGACAACGGCG-
ANCCGCGTCCGATCCTCGAGCGTATGGGA-TTTG 178
A AT A

Sbjct 430
GGGACGGGCCCCAAAGGCAGCGGCGGCACCGCGTCCGATCCTCGAGCGTAT
GGGGCTTTG 489

Query 179 TCACCCGCTCTGCCC-
CCCGGCCGGCGCTTGCCGAACGCAAAACAACCATTTTTTCCAGG 237

I T
Sbjet 490

TCACCCGCTC
N 541;GTAGGCCCGGCCGGCGCTTGCCGAACGCAAAACAACCATTT

10
A ;
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Query 238 -
TGACCTCTCATCAGGTAGGGATACCCGTTGAATTTAACTATATC 281

NI AR 00

Shict 550
TTGACCTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATC 594

Reverse Aspergillus

Aspergillus parasiticus isolate 1 12B 185 ribosomal RNA gene, partial
sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene,'and internal
transcribed spacer 2, complete sequence; and 285 ribosomal RNA gene, partial

sequence

Query 15
TGTTI lTGCGTTCGGCAAGCGCCGGCCGGGCCTACAGAGCGGGTGACA

AAGCCCCATACGC 74
R

Shict 514
TGTTTTGCGTTCGGCAAGCGCCGGCCGGGCCTACAGAGCGGGTGACA

AAGCCCCATACGC455

Query 75
TCGAGGATCGGACGCGGTGCCGCCGCTGCCTTTGGGGCCCGchcccccG

GAGAGGGGACI134
T et

Shict 454
TCGAGGATCGGACGCGGTGCCGCCGCTGCCTTTGGGGCCCGTCCCCCC

CGGAGAGGGGAC395

Query 135 ,
GACGACCCAACACACAAGCCGTGCTTGATGGGCAGCAATGACGCTCG

GACAGGCATGCCCI 94
T

Sbjct 394
GACGACCCAACACACAAGCCGT

GACAGGCATGCCC335

GCTTGATGGGCAGCAATGACGCTCG

11
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Query 195
CCC GGAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTC
ACGGAATTCTGCA254

it

Sbjct 334
CCCGGAATACCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTC
ACGGAATTCTGCA275

Query 255
ATTCACACTAGTTATCGCATTTCGCTGCGTTCTTCATCGATGCC 298

A

Sbict 274
ATTCACACTAGTTATCGCATTTCGCTGCGTTCTTCATCGATGCC 231

Fig. (7): Penicillium purpurogenum strain FRR 1061 18S ribosomal RNA gene,
partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene,
partial sequence ,Sequence ID: gb|AY373926.1|Length: 620Number  of
Matches: 1Related InformationRange 1: 31 to 603GenBankGraphicsNext

AOE 0 IR TR A AATA

Shjct 31 CTGAGTGCG-

GACCCCTCGCGGGTCCAACCTCCCACCCGTGTCTCTTGAATACCCTGT
TG 89

Query 64

CTTTGGCGGGCCCACCGGGTCGCCCCGGTCGCCGGGGGGCACTGCGC
CCCCGGGCCTGCG123

A R R
Sbjct 90

CTTTGGCGGGCCCACCGGGTCGCCCCGGTCGCCGGGGGGCACTGCGC
CCCCGGGCCTGCG149

Query 124

CCCGCCAGAGCGCTCTGTGAACCCTAATGAAGATGGGCTGTCTGAGT
GTGATTTTGAATTIS83

T
Sbjet 150

CCCGCCAGAGCGCTCTGTGAACC T
GTGATTTTGAATTI00 CTAATGAAGATGGGCTGTCTGAG

12

y
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Query 184
ATCAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAA
CGCAGCGAAATG243

I

Sbjct 210
ATCAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAA
CGCAGCGAAATG269

Query 244
CGATAAGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTGA
ACGCACATTGCG303

A

Shict 270
CGATAAGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTGA

ACGCACATTGCG329

Query 304
CCCCCTGGCATTCCGGGGGGCATGCCTGTCCGAGCGTCATFTCT GCCC

TCAAGCGCGGCT363
IO

Shjct 330
CCCCCTGGCATTCCGGGGGGCATGCCTGTCCGAGCGTCATTTCTGCCC

TCAAGCGCGGCT389

uery 364
TGTGT((%TT%GGTGTGGTCCCCCCGGTGTTGGGGGGACC’I‘GCCCGAAAG

GCAGCGGCGACG423
T e

Sbjct 390
TGTGTG’il‘TGGGTGTGGTCCCCCCGGTGTTGGGGGGACCTGCCCGAAAG

GCAGCGGCGACG449

N —— . b . e ¢ AR Y SN HC LR A g R et b e e e S St i e e e e e

Query 424
TCCCGTCTAGGTCCTCGAGCGTATGGGGCTTTGTCACCCGCTCGGGAG

GGGCCTGCGGGCA483
I ———"

13
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Sbjct 450
TCCCGTCTAGGTCCTCGAGCGTATGGGGCTTTGTCACCCGCTCGGG A
G

GGGCCTGCGGGC509

Query 434
GTTGGCCACCCACGATALttttt ACCGTTGACCTCGGATCAGGTAGGAGTT

ACCCGCTG543
[y

Shict 510
GTTGGCCACCCACGATATTTTTTTACCGTTGACCTCGGATCAGGTAGG

AGTTACCCGCTGS569

& Query 544 AACTTAAGCATATCAA-AAGTGGGGGAGA-GAAA
5

IARARI 000
Sbjct 570 AACTTAAGCATATCAATAAGCGGAGGAAAAGAAA

603

DownloadGenBankGraphicsNextPreviousDescriptions

Penicillium purpurogenum strain CASMB-SEF 7 188 ribosomal RNA
rnal transcribed spacer 1, 5.8S ribosomal RNA gene,

gene, partial sequence; inte
er 2, complete sequence; and 28S ribosomal RNA

and internal transcribed spac
gene, partial sequence
Sequence ID: gblJQ663996.1|Length: 585Number of Matches: 1

Related Information
Range 1: 19 to 577GenBankGraphicsNexl Match Previous Match

6 CTGAGTGCGAGA-CCCTCGCGGGTCC-
AATACCCTGTTG 63

I 1 DO
Sbjct 19 CTGAGTGCG-
CCCACCCGTGTCTCTTGAATACCCTGTT

Query

G 77

GACCCCTCGCGGGTCCAACCT

Query 64
CGCCCCGGTCGCCGGGGGGCACTGCGCCCCC

CTTTGGCGGGCCCACCGGGT
GGGCCTGCG 123
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A

Sbjct 78

CTTTGGCGGGCCCACCGGGTCGCCCCGGTCGCCGGGGGGCACT
GGGCCTGCG 137 GCGCceecc

Query 124

CCCGCCAGAGCGCTCTGTGAACCCTAATGAAGATGGGCTGTCTGAGTGTGA
TTTTGAATT 183

(A A

Sbjct 138
CCCGCCAGAGCGCTCTGTGAACCCTAATGAAGATGGGCTGTCTGAGTGTGA
TTTTGAATT 197

Query 184
ATCAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGC

AGCGAAATG 243

I

Shijct 198
ATCAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGC

AGCGAAATG 257

Query 244
CGATAAGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTGAACG

CACATTGCG 303
T

Sbjct 258
CGATAAg}TAATGTGAA’I”TGCAGAATTCCGTGAATCATCGAATCTTTGAACG

CACATTGCG 317

Query 304
CCCCCTGGCATTCCGGGGGGCATGCCTGTCCGAGCGTCATTTCTGCCCTCAA

GCGCGGCT 363

(A

Sbjct 318
CCCCCTGGCATTCCGGGGGGCATGCCTGTCCGAGCGTCATTTCTGCCCTCAA
GCGCGGCT 377
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Query 364
TGTGTGTTGGGTGTGGTCCCCCCGGTGTTGGGGGGACCTGCCCGA,\ AG
GCGGCGACG 423 GCA

i—————

Sbjct 378
TGTGTGTTGGGTGTGGTCCCCCCGGTGTTGGGGGGACCTGCCCGAAA(}GCA
GCGGCGACG 437

Query 424
TCCCGTCTAGGTCCTCGAGCGTATGGGGCTTTGTCACCCGCTCGGGAGGGGC
CTGCGGGC 483

(g

Sbjct 438
TCCCGTCTAGGTCCTCGAGCGTATGGGGCTTTGTCACCCGCTCGGGAGGGGC
CTGCGGGC 497

Query 484
GTI"GGCCACCCACGATAtttttttACCGTTGACCTCGGATCAGGTAGGAGTTACC
CGCTG 543

T

Sbjct 498
GTTGGCCACCCACGATATTTTTTTACCGTTGACCTCGGATCAGGTAGGAGTT
ACCCGCTG 557

Query 544 AACTTAAGCATATCAA-AAG 562

AR
Sbi
bjct 558 AACTTAAGCATATCAATAAG 577
i Discussion
ould 2 res
are lowered to i)oog lg'r%("l“pete with bacteria on meat when storage tempi;[::lgles
fungi to compete, In eaf] oW, or when the meat surface dries to an a, that fungi
was usually atributed olejt/] literature, spoilage of chilled or frozen meat icor
i‘/’l?c'es. Which grew as ¢y f’co""{?& especially Thamnidiumelegans fmy 009)-
: n1chener and Elliott (1964])15k'ers on cold stored meat Pitt and HOCk”?&‘ cowing
meats at -5°C, with ye*nstc ited several reports on bacteria and fune, ges were
a3ts and moulds predominating as temperatt’
16
4
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Jesirie

furttier lowered, to a limit at about —12°C. ‘Schmidt-Lorenz and Gutschmidt
(19690) reported that moulds and yeasts grew!onehickens stored at — 7.5 and«10
+ 0.2°C for 1 year. Spoilage of chilled meats in postwar-years has.iptincipally
been the result of ““black spot™, traditionally, believed to be due to Cladosporium
herbarum. TAD AR e

ARNUTY.

T.he results achieved in figure (1) revealed that the incidence of tould in
the examined chicken meat product samples ‘were 40 (66.67%), 55 (91.7%)and
37 (61.67%) for chicken luncheon, chicken ‘pane and chicken minced meat,
respectively. The results obtained for chicken luncheon, chicken pane and
chicken minced meat are similar to that recorded by many investigators such as
‘E"ap,airit_out (2002),Bkheetet al. (2007),and Wadee (2010) who mentioned that, about
8 66%I of chicken luncheon as well as chicken minced meat samples hav,c'jf ;mould

__contamination. While the examined chicken pane samples revealed',;;r'nould
5 iﬁgiﬁ%?}l with an incidence of 93.33% .From the economic point of view;‘\r_'rjlquld
anqqye,_s_t‘_lﬁead.'td certain defects that may change the food quality or fléljll:der it

sl

o und )l;f‘\_d;",hﬁr'na,n consumption. Pl i
LRSI 251 33 7
© {¢°0.7)% The' previous results recorded in table (2) showed that the total"mould
" sountiof thevexamined positive chicken luncheon, : chicken pane and chicken
mincedrimeat/ ranged from 20 to3 x 10° with a/mean#alue of 3.1 x 10%410.82 x
10%,5 x 10 to 3.F x 10 with a mean value of 74 x 10% 5.4 x 10° and <10 to 5.1
,)(192 ,ith a, mean value of 1.7 x 10% + 0.16 x 10%cfu/g, respectively. Higher
V“Hgures were reported by El-Gazzar (1995), Shaltout (1996), Farag (2000) and El-
';.J“If)\gaébcé{al. (20'1”}5,};&7110 reported that the total mould.c:c_)iuhts in examined chicken
ijnjﬂrllﬁﬁgg)n,mriugget's,land fillets, were 7.5.x103#'2.4\x1“:\({3,_<_f\7.8x103 = 0'?’if)’f3})@i;iand
rl(Jj,?{q‘igﬂ%:Ol2XIQ?’qfl.]3/Lg’ res}_’;?ﬁt&vely' Lo# LeliAOlOT B I 293uT5 L2
’ revealed thattherreadyito>eat mealsvasiluficheon
rustisually \corifaminated: with moulds if thebmoisture! conftent exeeed 'l 0%:} fiould
,-,;nc;rm@m\mgn.ct'h'ex-:surfaqerf:ihd resistcthe fallrsinrpH) gividg?g fﬁ'nal-\p}'sln.val}ugcoﬁ 6.0-
neabrgreatlyitioseasesithe: shrface! la¥ea-and

,.'f-;6,2.g7rhe'udbﬁq'rninu'tioﬁrdf"poultry-"m . | e
of the microorganisms throughout the creating microenvirdiiment

i 19 obizrFhe \obtainedoresuilts!

distribution :
1033 :e%-ﬁlm},?ﬁ?;f)‘éf_l,ullﬁfy‘jf.hﬂ%s.fp;zg,ltry sareasses,tend fo,have a lower microbial

i ﬁgl)—l%l}%lnﬁ}}td‘,“,l’,ﬁ’,?}%l‘try;‘w{: - Lblow st ni e coiowmm Bl
ncidence ofthe! moulds isolated from chicken

§ ] ui[)uIr;rﬂ"ablé’(&)zsdeeﬂfthat'f’the'i 0u |
kY nldnohbdmlchié‘l’(em?}mﬁé andschicken minced mieat:$timples was as the following:

1. Avmigen(10. 004)41(1813%)iand 1(15.0%) respectively, Aiflavust (1313%){¥(8!3%)
¢ and)=(15:0%) P&Spdctiwely-s'Mi'/pa_r'asiz"icﬂS”i_Jva‘sliiSOlatéH withianvincidence, of
1o (7 96) and i(3t3%0) fronvitheexamined chicken paine and. chitkien niinced meat
.u-usmplesgliresrieotiifély;‘\n~.\ o‘ch;;acemsmahd(m, terveus WWdre 'isolated ifroimvchicken
hmpanman'dinhiekeni min¢ed meat samples andritslinoidenioe was (3.3%) and!(117%),
St “And4 68’13%))fres‘;iésé'tive‘l‘yr,mwhile;'J'A).nicw_zhdz‘das'm'm's ‘isolated “ffom'the
uriekantingd chickern)luncheon and.chicken pangswithan' incidence of' (1:794) for
o) eachwnolavatslisolatedzoly from. chicken mincdd/hebt samples!(1.7%). While,
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f Penicillium species isolated from the examing
ane and chicken minced meat samples were 4
vely for P. corylophilum, while the
um werel(1.7%),2(3.3%) and

centage O
hicken P !
d 1(1.7%), respectl i
of identified P. citreonigr

the number and per
chicken luncheon, ©
(6.7%), 6 (10 %) an
pumber and percentage

1(1.7%), respectively.
pumber and percent for the isolated p,

ther hand such
On the o and P. thomii were 1(1.7%) and 2(3.3%),

o licissimum, P. purpurogenuin . .
;I(’;[;%SZZd 1(1.7%), 1(1 7%) and 2(3.3%) from chicken luncheon, chicken pane

and chicken minced meat samples respectively. Meanvs./hile, P.. griseofulvum and
P verrucosum could be identified from only the examined chicken pane sample

with number and percentage of 1(1.7%).
3) showed that Geotrichum species,

Fusarium species , Mucor species, Eupencillium species and Acremonium species
could be isolated from10 (16.7%) , 2 (3.3%), 3 (5.0%),4 (6.7%) and 1(1.7%) of
Chicken luncheon ,respectively. Geotrichum species, Fusarium species,
Cladosporium species,Mucor species and Eupencillium species could be isolated
from 3 (5.0%), 4(6.7%), 1(1.7%), 2 (3.3%) and 5 (8.3%) of examined chicken
pane samples, respectively. Geotrichum species, Mucor species, Eupencillium
species and Acremonium species could be isolated from 7(11.7%), 3(5.0%), 5
(8.3%), 3 (5.0%) and 4(6.7%), of examined chicken minced meat samples such
mould genera could be isolated by Shaltout (2002), Altalhi and Albashan, (2004)
Hussein (2008) Hassan et al. (2012) and El-Diasty et al. (2013).

Aspergillus flavus and A. niger caused lung disease when they grow and
produce spores in the lungs. They were opportunistic and invade wounds, cornea
and external ear in immuno-suppressed patients, it could cause pneumonia
Jacquelum (1999). P. purpurogenum considered as an important fungi as it
secretes rubratoxins, a mycotoxins, which originally suggested as a main reason
of mouldy corn toxicosis, or haemorrhagic anaemia in chickens (Burnside et al.,
1957; Forgacs et al, 1958 and Pitt and Hocking, 2009). Penicillium
purpurogenum was isolated from cases of people with pneumonia, ear infections,

ll(;rga;;tls’ endocarditis, peritonitis, and urinary tract infections (Johanning et al.,

Also , results given in table (

oty e B perasics 1 e OF e ity sis of afsoton, i R
siure by A s ige. o A orld’s food supplies. Aflatoxins are produ(}ed n
nomius, which are of l;tt];: e and' ALY O_f other species, including 4
2009). The  important d.ffpractlcal Importance in foods (Pitt and Hocking,
e 8l 1ferences 1n mycotoxins production between 4.
A gl oA A. amus' are .that A. parasiticus produces G as well as B
concentrations (Pil'tp199g;mlls I.SOIateS of.'ten produce aflatoxins in much higher
Aflatoxins are both aeutely an ok X .EOMC 4. parasiticus strains are rar
may be responsible for grgatln ‘chrom'c ally toxic to both animals and human 21¢
agents in countries where aﬂ);t](r)l)(:-r HASINE susceptibility to many kinds of disease
and Groopman, 1999; Williams ler: ]'?lge;t(l)%?l & EOMNROR(aERs L3S g

o ).They have long been known to
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produce four distinct effects: acute liver damage, liver cirrhosis, induction of
tumors and teratogenic effects (Stoloff, 1977). However more recent information
indicates that the consequences of prolonged aflatoxin exposure are more
widespread, including immune-suppression and interference with protein uptake

(Williams et al., 2004).

L Different concepts have been used by mycologist to define the fungal
diversity; one of them is the morphological study, which is the classic approach
where units are defined on the basis of morphological characteristics and ideally
by the differences among them. This type of study is not sufficient for diversity
study whereas the genetic diversity on the basis of molecular marker defeat
differences among organism on the basis of size of amplified DNA, which not
influence by environmental factor. Variations (mutations) on nucleotides can’t be
studied by morphological markers while the molecular marker may overcome
such type of problem. Therefore molecular marker reveal characterization is very
effective for microbial species characterization.

Two of the isolated moulds from chicken meat products were identified
on morphological basis in present investigation (one isolate of 4. parasiticus and
one isolate of P. purpurogenum) were randomly selected for further confirmation
via cloning and sequencing the ITS (Internal transcribed region) of the DNA.
These regions (ITS) contain most conserved sequence at the terminal region and
also contain the hypervariable sequences distinguishing between species.
Therefore, they have been considered as the best tool for the identification of the
fungi. The use of ITS region as compared Wwith other molecular probes is
advantageous due to many reasons including increased sensitivity because of

existence of more than 100 copies per genome (Mirhadi et al., 2007).

Conclusions

It can be concluded that chicken meat products are highly contaminated
with various types of moulds as a result of spore concentration in poultry meat
products as improper processing and negligence. Also, the data suggested that
contamination may be due to inadequate refrigeration and absence of sanitation
conditions which are the principal causes of higher levels of moulds
contamination and increased species diversity. Poultry meat products especially
ready to eat as Juncheon, must be adequately fried before eating for at least 10
minutes at 80 °C in home. Application of Food Safety Management System ISO
22000 with HACCP to poultry industry, particularly for poultry meat products
should be applied to prevent or minimize all hazards including moulds, yeasts
and mycotoxins. Molecular methods (PCR method), is a practical, the most
sensitive, and least time-consuming method, as well as, it is considered as the
most authentic way for microbial identification and have become the most
common tool for the identification of fungi in food samples where genus
Aspergillus and Pencillium are the most dominant mycotoxin producing strains

isolated from poultry meat products in our studies.
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