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A STUDY ON GROUND MEAT MICROFLORA

ABSTRACT

The purpose of this study was to conduct a microbiological
analysis of retail ground meat produced and marketed by butchers in
Ulus district covered bazaar in Ankara city center in 2009 (in
December, January, February, and June, July, August). Some members of
Enterobacteriaceae family, Staphylococcus aureus, aerobe mesophyll
bacteria, some molds and yeasts were identified in ground mutton and
ground beef samples. We found that a number of bacteria identified in
our study did not comply with Turkish Food Codex microbiological
criteria. The fact that molds and yeasts identified in ground meat
samples suggests that hygiene rules were not followed during the
production process. Some members of Enterobacteriaceae family were
found in high numbers at a level that causes risk. Staphylococcus
aureus bacteria were not found.
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KIYMA MiKROFLORASI UZERINE BIR ARASTIRMA

OZET
Bu c¢alismada Ankara’nin Ulus semti kapali pazarinda iretim ve
pazarlamasi pazar i¢indeki kasaplar tarafindan yapilan hazir

kiymalarin, 2009 vyilinin Aralik, Ocak, Subat ve Haziran, Temmuz,
Agustos doénemlerindeki mikrobiyolojik yonden incelenmesi yapilmistir.
Koyun ve sigir etlerinden hazirlanmis k1iyma 6rneklerinde
Enterobacteriaceae, Staphylococcus aureus, aerob mezofil bakteriler
ile kiif ve maya mantarlarinin tespiti vyapilmistir. Arastirmamizda
tespit edilen bakteri sayisinin Tirk Gida Kodeksi mikrobiyolojik
kriterlerine uymadigi gozlenmistir. Kiyma numunelerinde kUf ve maya
mantarlarinin tespit edilmis olmasi diretim asamalarinda hijyen
kurallarina uyulmadigini diusindirmistir. Enterobacteriaceae sayisinin
risk olusturabilecek diizeyde oldugu c¢alismada Staphylococcus aureus
bakterisine ise rastlanmamistir.
Anahtar Kelimeler: Kiyma, Mikroflora, Sigdir Kiymasi, Koyun
Kiymasi, Mikrobiyolojik Riskler
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1. INTRODUCTION (GIRiS)

Mutton and beef are widely consumed in Turkey. Ground meat 1is
obtained by stripping meat from animals with low biologic and economic
value for abdomen, rib and offal’s [1]. The meat’s pH value and
moisture content creates a favorable environment for the growth of
microorganisms. It has been reported that meat undergoes a physical
and chemical change by grinding, which provides an enriched growth
environment for microorganisms and causes rapid spoilage [2].

Ground meat microflora is known to contain the
Enterobacteriaceae family, Micrococcus genus, Rhodotorula, Oospora and
Torulopsis yeasts and some molds depending on the microbial quality of
meat and hygienic measures taken [3]. Ground meat contains more
microorganism than pieces of meat Dbecause Dby grinding process
contamination of ground meat is easier than contamination of pieces of
meat and this process provides an enriched growth environment for
microorganisms. Extended marketing and consumption time of ground meat
increases the risk of the growth of microorganisms and contamination.
The high number of microorganisms in ground meat causes spoilage.
Pathogen bacteria and toxicological effects have serious potential
threats on consumer’s health [4 and 5]. Standards regarding the number
of microorganisms from the production to consumption time of ground
meat were determined to take measures to prevent health risks to
humans. Turkish food codex enacted on 10.02.2000 sets out the duration
for the handling of ground and microbial quality conditions [1].

2. RESEARCH SIGNIFICANCE (CALISMANIN ONEMI)

The purpose of this study 1is to determine the importance of
hygienic conditions and microbial quality in the ©production and
marketing stage of ground meat and food made of ground meat which is
considered as an important source of food in Turkish society.

3. MATERIALS AND METHODS (MATERYAL VE METOD)

The study used retail ground meat produced and marketed by
butchers from 10 butcher’s shops in the Ulus district covered bazaar
in Ankara. Ten samples of 100 gr were collected from each butcher’s
shop at routine dates. The samples were inoculated to Staphylococcus
Medium 110 Agar for Staphlococcus aureus. The inoculated mediums were
incubated at 37°C for 24 hours and at room temperature for 24 hours.
The colonies which did not show mannitol, fermantation, o hemolysis
and coagulase positive results were evaluated as Staphlococcus aureus
negative [6]. Plate Count Agar growth medium was used to isolate
aerobe mesophyll bacteria. The samples were inoculated to the Plate
Count Agar using the spread plate method and were kept at 28°C for 48
hours. The colonies that grew after this period were counted [7].
Violet Red Bile Agar growth medium was used to isolate
Enterobacteriaceae. The inoculated mediums were incubated at 37°C for
24 hours. Fermantation (+), oxidase (-) colonies were defined as
Enterobacteriaceae and these Dbacteria were counted. Selective TWort
Agar, Dextrose Agar, Potato Agar growth media were used to isolate
molds and yeasts. Inoculated growth media were incubated at 28°C for
72-120 hours. The colonies in the growth media were identified and
counted [8]. The samples were collected and transferred to the
laboratory following hygiene rules to prevent contamination. All
procedures applied in the laboratory were carried out in aseptic
conditions.
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4. FINDINGS (BULGULAR)
Staphylococcus aureus, aerobe mesophyll, Enterobacteriaceae,

molds and yeasts were identified and counted on ground meat samples to

determine

microflora were

bacteria and fungil species

presented in Table 1. Our  findings
microorganisms were lower 1in ground
December,

in June,

July and August.

microbial quality.

statistically determined.

show
meat

number
collected

The effects of season and sample type on
Numerical distribution of
identified and counted in the
that a
samples

study are
of
in

January and February when compared to the samples collected

It was found that seasons had a significant

effect on microflora and that ground beef had lower microorganisms

load than ground mutton.
Table 1. Distribution of number of bacteria and fungi in January,
February, June, July and August 2009) (CFU/qg)
(Tablo 1. Aralik, Ocak, Subat, Haziran, Temmuz ve AJustos 2009’daki
bakteri ve mantar sayisal dagilimai)
Number Ground Meat Type
Microorganism of. Mutton Beef Total
Sampling
December, |REEODE HMESOPHYLL 10 4.9x10° | 1.3x10° |50.3x10°
January Bacteria
and Enterobacteriaceae | 10 3.8x10" 13.2x10° | 51.2x10°
February Staphylococcus 10 _ _ _
Aureus
Mold 10 3.4x10? 5.1x10? 8.5x10?
Yeast 10 15.1x10% | 11.8x10? | 26.9x10°
Aerobe Mesophyli 10 6.5x10"° |5.4x10° | 11.9x10'
Bacteria
{Eii; Enterobacteriaceae | 10 16.7x10° | 5.6%x10° 22.3x10°
and Staphylococcus 10 _ _ _
August Aureus _ _ _
Mold 10 5.8x10 4.2x10 62.2x10
Yeast 10 18.2x10" | 14.5x10° [32.7x10°

5. DISCUSSION AND CONCLUSIONS (TARTISMA VE SONUC)
Our results have shown that the number of total aerobe mesophyll

bacteria did not comply with Turkish food codex microbiological
criteria. According to this codex number of total aerobe mesophyll
bacteria must not more than 5x10° CFU/g. Total aerobe mesophyll
bacteria were found to cause organoleptic chemical and microbial
spoilage in ground meat starting from 10 CFU/g class value [9]. Ground

meat microflora was observed to be higher in summer when compared to
winter. Our results were found to be consistent with the results of
Prasovska et al. [10] and Nychas et al. [11]. Detection of molds and
yeasts in samples reveals that hygiene rules were not followed in the
process from the production to sales. This view 1s supported by Weiser
[12]. Some Dbacteria membered Enterobacteriaceae family plays an
important role in food poisoning. The microbiologic quality of ground
meat can be increased by shortening the period from production to
consumption and implementation of strict hygiene rules. We believe
that offering meat with high microbial quality to consumers and
conducting frequent inspections to determine whether these meats are
produced by following hygiene rules will significantly contribute to
public health.

17




Tun¢, K. and Hos, A.
NWSA-Ecological Life Sciences, 5A0075, 9, (4), 15-18.

REFERENCES (KAYNAKLAR)

Inal, T., (1992). Food Hygiene, Health Controls on Animal Source
Food. Final Offset, Istanbul.

Yicel, A. and Karaca, Z., (1989). The routine study on the fat
percentage, heterogenous tissue and spoilage of ready-for-
consumption minced meat sold in the supermarkets in Bursa. Food,
14(2), 71-76.

Goktan, D., (1990). Microbial ecology of food. Ege University
Publishing House, Izmir.

Gokalp, H.Y., Kaya, M., and Zorba, 0., (1994). Meat processing
engineering. Atatirk University Faculty of Agriculture Offset,
Erzurum.

Schmidt, U., (1985). Behaviour of Salmonella during cold
storage. Mitteilungsblatt der Bundesanstalt Fir
Fleischforschung, 88, 6458-6464.

Temiz, A., (1994). General microbiology application techniques.
Safak Publishing, Ankara.
Dogan, A., (1977). Developments in food conservation and

evaluation procedures. Ankara University Faculty of Agriculture
Publications, Ankara.

Bilgehan, H., (1995). Clinical microbiologic diagnosis. Baris
Publications Faculties Publishing House, 2. Press, Izmir.
Kaymaz, S., (1987). Detection of some important bacteria of

public health significance in raw and cooked hamburgers consumed
in Ankara, Turkey. Ankara University Journal of Faculty of
Veterinary science, 34(3), 577-593.

. 10)Prasovska, M., Pleva, J., and Gorzova, A., (1991).
Microbiological quality of mechanically deboned beef.
Zentralblatt fir mikrobiologie, 146(2), 149-156.

. Nychas, G.J., Robinson, A., and Board, R.G., (1991).
Microbiological and physicochemical evaluation of ground beef
from retail shops. Fleischwirtscaft, 71(9), 1057-1059.

. Weiser, H.H., (1962). Practical food microbiology and
technology. The Avi Publishing Company, Westport Connecticut,
United States of America.

18



