Benha Kot Med, J. Special Issug, Feb,, 2000
Bacterial Quality of Ostrich Meat and Edible Offal

Dalia F. khater' and Ashraf A. Abdel Twab®

Food Hygiene Dept., Tanta Lab., Anim. Hlth Res Ins.
2 Bacteriol., Immunol. and Mycol. Dept., Fac.Vet. Med., Benha University

Abstract

The present study was designed to determine the microbiological quality and
prevalence of foodborne pathogens on retail ostrich meat and edible offal in Egypt. A
total of 80 samples of frozen ostrich meat, liver, heart and gizzard (20 of each) from
local retail supermarkets in Egypt were collected for bacteriological examination.
Aerobic plate counts were recovered from all samples with a mean count of 3.88, 4.38,
4.23 and 4.11 logl0 cfu/g for meat, liver, heart, and gizzard samples respectively.
Acerobic plate counts showed differences (P <0.01) between meat, liver, heart, and
gizzard samples. Anaerobic plate counts were slightly lower than aerobic plate counts
of the same f-ozen samples with a mean counts of 3.28, 4.02, 3.94 and 3.81 log10 cfu/g
for meat, liver, heart and gizzard samples respectively. Significant differeces (P <0.01)
between meat samples and the others, but not significant (P > 0.01) among liver, heart
and gizzard samples were observed. The enterobacteriaceae were found in relatively
high numbers. The log mean numbers of enterobacteriaceae counts were 2.01, 2.44,
3.84, and 3.06 log10 cfu/g for meat, liver, heart, and gizzard samples respectively. The
evolution of counts of enterobacteriaceae was similar (P > 0.01) for meat, liver, and
gizzard sampes. On the second axis, Salmonella typhimurium were detected on 5%of
both ostrich meat and gizzard, while Salmonella spp. were not isolated from liver and
heart samples. E. coli was the most prevalent foodborne pathogenic bacteria
investigated, it was detected in 5%, 15% and 15% of frozen ostrich meat, liver and
gizzard. Moreover, Clostridium perfringens were only isolated from one sample (5%)
of frozen ostrich gizzard. Neither Listeria monocytogenes nor Staphylococcus aureus
were detected in all frozen ostrich samples. In conclusion, the recovery of foodborne
pathogens from the ostrich carcasses indicates that the same considerations must be
taken as with other raw foods of animal origin. Temperature abuse, underprocessing
and cross-contamination from raw to cooked products can make such foods vehicles
for foodborne illness. Proper precautions must be taken in the food processing and
food service environment as well as in the home.
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Introducction

Ostriches are native to Africa and the Middle East, but are now extinct in
the latter region. They have been farmed since the middle of the nineteenth
century, first in South Africa and subsequently in other countries for the
principle purpose of producing feathers, skins and meat (37 and 19).

Ostrich is one of the more popular non-traditional protein sources in
Western societies because it is marketed and perceived as a healthy
alternative to other red meats due to its favourable nutritional properties
(low cholesterol and intramuscular fat contents and generally high omega-3
polyunsaturated fatty acids) (16; 1 and 8).

The consumption of ostrich meat is increasing; therefore improvements
to the hygienic safety of this foodstuff and the extension of its shelf-life are
crucial for marketing the product, both for local consumption and export.
Even though the nutritional value of ostrich meat is well documented, very
little information is available worldwide on the microbiological aspects and
keeping quality of this foodstuff. The microbiological conditions of ostrich
meut will depend upon the types of microorganisms carried by this specie,
on the hide, in the gastrointestinal tract, or in the muscle tissue itself; the
circumstances in which the bird is slaughtered; and the conditions under
which the carcass is dressed and butchered. The microflora that develops
during storage will depend upon the storage conditions and intrinsic
biochemical qualities of the meat.

Microbiological contamination is one of the main risk conditions that
affect meat quality and consumers health, because their importance to
human health such as: Salmonella spp., Staphylococcus aureus, Escherichia
coli, Listeria monocytogenes, and Clostridium perfringens, which are object
of public health certification because of the potential risk they represent in
diseases transmitted by food (35). In Egypt, the government through the
Ministry of Agriculture has promoted regulations regarding production,
transformation and commercialization in the product-ostrich system for
good production and manufacturing practices. On the other hand, health
regulations applicable to ostrich meat production systems are not specific,
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due to the absence of regulations regarding quality and product safety, in
which microbiological conditions should be specified. This situation could
compromise the quality and food safety of ostrich meat.

Taking into account the progressive increase of the production and
consumption of this meat type and the lack of information in the scientific
literature, the present study was designed to determine the microbiological
quality and prevalence of foodborne pathogens on retail ostrich meat and
edible offal in Egypt.

Materlals and Methods

Sample collection

A total of 80 random samples of frozen ostrich meat, liver, heart and
gizzard (20 of each) were collected from local retail supermarkets in Egypt.
Each sample was packed in plastic bag and transferred immediately to the
laboratory in an ice box for bacteriological examination.

Sample preparation for microbiological analysns

Defrosting of frozen samples was started in a refrigerator at 5°C before the
sample preparation. The sample were prepared and examined according to
the technique recommended by (27) as follows: 25 gm meats were removed
aseptically from each sample and transferred to a sterile polyethylene bag.
Then, 225 ml of 1% sterile peptone water were aseptically added to the
content of the bag and homogenized at 200 rpm for 1-2 minutes to prepare
the initial 1/10 dilution which was used for the preparation of other serial
dilutions.

Bacterial counts

The spread plate technique was used to prepare duplicate plates for
determination of aerobic plate counts (APC), anaerobic plate (AnPC) (22)
and Enterobacteriaceae counts (3). After incubation, duplicate agar plates
between 30 and 300 colonies were counted, and then mean counts were
calculated.

Isolation and identification of pathogenic bacteria
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o Salmonella spp. were isolated and identified according to (26).
E. coli were isolated and identified according to (13).
Closteridium perfringens were isolated and identified according to
27
e Listeria monocytogenes were isolated and identified according to
- (25) )
e Staphylococcus aureus were isolated and identified according to (7)
and confirmed by the coagulase test as described by (10).
Results and Discussion

Table (1): Aerobic plate counts (log CFU/g) of frozen ostrich meat and edible offal
(N=20).

sample | min max mean se sd median
meat 2.60 4.39 3.88d 0.13 0.59 3.56
liver 2.90 4.87 438 a 0.16 0.72 3.95
heart 2.95 4.67 423 b 0.10 0.49 4.04
gizzard | 3.07 4.56 4.11¢ 0.12 0.56 347
=4 Values in the same column bearing different letters are significantly different (P<0.01).

Table (2): Anaerobic plate counts (log CFU/g) of frozen ostrich meat and edib.e offal
(N=20).

sample | min max mean se sd median
meat 2.00 3.77 3.28b 0.11 0.51 3.02
liver  |2.30 4.43 4.02a 0.17 0.78 3.30
heart 2.90 4.23 394 a 0.08 0.38 3.95

| gizzard | 2.04 4.25 381ab | 0.16 0.73 3.34

*4 Values in the same column bearing different letters are significantly different (P<0.01).

Table (3): Enterobacteriaceae counts (log CFU/g) of frozen ostrich meat and edible
offal (N=20).

sample min max mean se sd median
meat 1.00 2.47 2,01 b 0.09 0.42 1.95
liver 1.47 2.84 244b 0.10 0.45 2.00
heart | 1.30 4.50 3.84a 025 | 1.12 2.57

| gizard * | L.77 -3.77 3.06 b 0.13 0.58 2.77

*4 Values in the same column bearing different letters are significantly different (P<0.01).
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Table (4): Prevalence of bacterial food-borne pathogens of frozen ostrich meat, liver,
heart, and gizzard samples (n=20).

Listeria
Salmonella E.coli Cl:':}:zmemm Mono- aureus
Sample p g cylogenes

No| % | No| % |[No| % |[No| % |No| %

meat 1 5 1 5 0 0 0 0 0 0

liver 0 0 3 15 | 0 0 0 0 0|0

heart 0 0 0 0 0 0 0 0 0]0

Gizzard | | | s | 3 |15|1| 5 | o] o0 ]o]o

Very few data are available in the literature concerning the
microbiological quality of ostrich carcasses and meat, making it difficult to
compare these results with others. (31) and (17) refer only to pathogenic
bacteria; (34), (36), (8) and (14) examined the effect of packaging and
storage conditions; and other authors such as 23; 40 and 20 have
considered different sampling sites and/or adopted different methods than
those chosen in this study.

In the present study, aerobic plate counts were recovered from all
samples from ostrich carcasses. The log mean counts of total aerobes
estimated for previously frozen ostrich meat, liver, heart, and gizzard
samples were 3.88, 4.38, 4.23 and 4.11 logl0 cfu/g, respectively. Aerobic
plate counts showed differences (P <0.01) between meat, liver, heart, and
gizzard samples (Table 1). Moreover, edible offal samples showed higher (P
< 0.01) aerobic plate counts than ostrich meat samples. These microbial
counts were similar to previously reported counts on ostrich carcasses (23
and 14) and higher than those reported by (20) who recorded aerobic plate
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counts 2.98 log cfu/cm2 in ostrich carcasses, and (34) who obtained low
initial APC (2 log cfw/cm2) for intact previously frozen ostrich meat steaks,
then reached 7.2 log cfu/cm2 by day 28 of refrigerated storage. Meanwhile,
higher values of aerobic loads than that of the present study have been found
by (2), (1), (9) and (8) who observed total aerobic counts as high as 8.30,
7.32, 7.92 and 4.9-5.4 logl0 cfu/g in refrigerated vacuum-packed ostrich
steaks, respectively.

According to E.O.S.Q. C 12) total aerobic count of frozen meat and
edible offal must be <10® and <10° cfu/g., respectively, therefore, all
investigated ostrich samples consider acceptable. On the other hand, (20)
and (9) concluded that the microbiological counts in ostrich meat and
carcasses were higher than those from other species, necessitating the
implementation of measures to improve the.microbiological quality of this
product. Sanitation and temperature were stated as being the most critical
factors affecting the shelf-life of most meat products with or without
modified atmosphere packaging conditions (6).

The results of this study revealed that anaerobic plate counts were
detected from all tested samples and were slightly lower than aerobic plate
counts of the same frozen samples. The log mean numbers of total
anaerobes estimated for thzse samples were 3.28, 4.02, 3.94, and 3.81 logl0
cfu/g for meat, liver, heart, and gizzard samples, respectively. Anaerobic
plate counts were different (P <0.01) between meat samples and the others,
but not (P > 0.01) among liver, heart and gizzard samples. Ostrich meat
samples showed lower (P < 0.01) anaerobic plate counts than the other
edible offal samples (Table 2). (1) observed that lactic acid bacteria were the
most abundant bacterial group in the ostrich samples analysed. Studies on
refrigerated vacuum-packed meat products carried out by other authors have
demonstrated a similar dominance of this microbial group (30; 4 and 15).
According to (18) mainly LAB and also Enterobacteriaceae, Brochothrix
thermosphacta and Shewanella putrefaciens, which are capable of growing
on anaerobic atmospheres, are responsible -for spoilage in vacuum-packed
‘meat and meat products. ’
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The enterobacteriaceae were found in all examined samples and in
relatively high numbers. The log mean numbers of enterobacteriaceae
counts were 2.01, 2.44, 3.84, and 3.06 log10 cfu/g for meat, liver, heart, and
gizzard samples respectively. The evolution of counts of enterobacteriaceae
was similar (P > 0.01) for meat, liver, and gizzard samples. However, heart
samples showed higher (P < 0.01) enterobacteriaceae counts than all other
examined samples (Table 3). Enterobacteriaceae counts in the present study
were similar to previously reported on ostrich carcasses by (28), (8), (36)
and (14); and lower than those of (2), (1) and (9) who found an average of
6.78, 5.29, 4.55 logl0 cfu/g respectively, in refrigerated vacuum-packed
ostrich steaks. However, the examined samples in the present work with
enterobacteriaceae counts > 107 cfu/g consider unacceptable according ‘to
E.0.S.Q.C. (12).

On the second axis, the present study indicated also the prevalence of
bacterial foodborne pathogens on frozen ostrich meat and edible offal.
Identifying bacterial pathogens in natural hosts is important because they

- constitute potential reservoirs for zoonotic transmission (24). The reported
prevalence of pathogens such as Salmonella and E. coli in raw meat varies
considerably, depending on the meat species as well as on its processing and
crigin (32). ' '

Salmonella remains a major cause of foodborne disease in humans world
wide (11). This study detected Salmonella typhimurium on one sample of
both ostrich meat (prevalence, 5%) and gizzard (prevalence, 5%), while
Salmonella spp. were not isolated from liver and heart samples (Table 4).
Similar results were obtained in the gizzard, liver and heart of ostrich
carcasses by (21). Salmonella were previously recovered from >20% of
carcasses at one abattoir and detected in >30% of wash waters from
carcasses at a second abattoir, but no Salmonella were detected in samples
of meat from carcasses at the second facility (21 and 28). Samples from
>100 carcasses from eight US abattoirs yielded only one Salmonella (31).
These data suggest that contamination of ostrich meat with Salmonella may
be rare. However, recent publication indicated that the ostrich liver had
salmonella prevalence of 12.9% (17).
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The present study indicated that E. coli was the most prevalent foodborne
pathogenic bacteria investigated, it was detected on one sample (5%) of
frozn ostrich meat, 3 samples (15%) of the liver and also 3 samples (15%)
of the gizzard (Table 4). The extent to which ostrich meat may be
contaminated with enteric pathogens is uncertain. E. coli strains were
previously isolated from18.8% and 22% of the ostrich carcasses (28 and
33). The majority of the samples testing positive for E. coli were collected
after evisceration. The mean number of generic E. coli on dressed carcasses
at one abattoir were about 1/100 cm2 while at another the mean number was
about 10%cm® (20 and 28). That suggests that faecal contamination of
carcasses may be far more common at some than at other abattoirs (19). On
the other hand, the present study revealed also that six E. coli strains were
isolated from 7 ostrich samples. The isolated strains were O2:K1 from 1
meat sample; 078:K50, O113:K75, 0128:K67 from 3 liver samples; and
02:K1, 09: K30, O112:K68 from 3 gizzards, while E. coli O157 was not
detected from any examind sample. Although results of previous
publications demonstrated no E. coli 0157:H7 from the carcasses sampled
(31 and 5), E. coli strains were previously isolated from four samples,

. corresponding to 22% of the 18 ostriches. All the ostrich E. coli isolates
belonged to serogrovp O15:H8 (35). Moreover, 8 E. coli strains were
isolated from ostriches with respiratory disease, serogrouping showed that
four isolates belonged to serogroup O2, two to serogroup O78, one to
serogroup 09, and one to serogroup 021 (29). Nevertheless, the results in
this work are too preliminaries to confirm if the E. coli strains, found in
these ostrich samples, were initially transmitted from humans, cattle or
birds.

This study has confirmed that Clostridium perfringens could be a
contaminant of frozen ostrich meat and other edible offal. Clostridium
perfringens were only isolated from one sample (5%) of frozen ostrich
gizzard (Table 4). Enteritis due to Clostridium perfringens were common
findings in neonatal ostrich chicks and ratites of all ages (39 and 38).
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Listeria monocytogenes were not detected in the present study from the
analyzed ostrich samples (Table 4). Similar finding was also recorded by
(5). Limited studies have been conducted to determine the prevalence of
listeria spp. and Listeria monocytogenes in ostrich carcasses. Listeria
innocua was recovered form the three carcasses (23). L. innocua is non-
pathogenic, and its presence indicates the potential for the presence of
pathogenic Listeria species. Given the wide distribution of Listeria spp.
throughout the environment, however some level of the organisms would be
expected on the ostrich carcasses or any other foods that have not undergone
a heat treatment.

Furthermore, Staphylococcus aureus strains were not detected in this
study. This observation was in a complete compliance with the result of (5)
and (1), meanwhile this finding does not agree with that of (2), who report
more than 3 log10 cfu Staphylococcus aureus/g in retail refrigerated ostrich
steaks in Spain.

The recovery of foodborae pathogens from the ostrich carcasses indicates
that the same considerations must be taken as with other raw foods of
animal origin. Temperature abuse, underprccessing and cross-contamination
from raw to cooked products can make such foods vehicles for foodborne
illness. Proper precautions must be taken in the food processing and food
service environment as well as in the home.
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