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Abstract

The aim of this study was to determine the chemical and microbiological quality of an artisanal dried smoked meat product,
manufactured in a domestic household. At the end of production, the average moisture content was 37.83%, salt 5.07%, while
water activity was 0.89. Yeast counts were approximately 1.0 x 107 cfu/g while mould counts were 1.2 x 10° cfu/g. Two
commonly present Penicillium species were identified: P. aurantiogriseum and P. commune. Our results suggest that the artisan
manufacturers of these types of meat product should take steps to ensure a higher quality of their products.
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1. Introduction

Dried smoked meat products are produced and consumed in different countries throughout the world'. The
production of smoked meat products combined with the use of salting, drying and smoking methods has a long
tradition”. Dried smoked meat products are characterized by low water activity (a,) and high salt concentrations”.
The primary objective of meat salting process in dry-curing is salt penetration into the muscle tissue, where salt, as
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humectants, reduces a,, providing initial preservation effect during the first stage of production®. However, if the
production process is poorly managed, uncontrolled fungi (yeast and mould) growth on the surface of the dried
smoked meat products can cause significant quality problems. As some moulds are mycotoxigenic, their growth on
the dried smoked meat products could also pose a serious health risk®. Many studies have shown that xerotolerant
and xerophilic fungi, species of Aspergillus, Eurotium and Penicillium are associated with dried smoked meat
products in different parts of the world®”* and develop in the reduced moisture content of the substrate. “Storage”
moulds prefer a lower moisture content of the substrate (13-18%, <0.75 a,,) (dried fruit, milk in powder, grains and
bakery products) and higher temperatures, so therefore, are the most frequently isolated from stored products’. The
moulds are frequently referred to as cause for food spoilage leading to quality reduction and a major economic loss
for the producers'™'". Identification of moulds associated with a,, moisture and salt contents typical for smoked
dried meat products is a starting point to understand importance of the production of safe and durable products.

The aim of this study was to examine the chemical and microbiological quality of a domestically-produced dried
smoked meat product.

2. Material and methods

Fig. 1. Dried smoked meat product.

A dried smoked meat product, manufactured in a domestic setting by an artisan producer was selected (Fig. 1).

Moisture and NaCl contents were quantified according to the ISO recommended standards 1442:1997'* and
1841-1:1996", respectively. a,, of the samples was measured using a water activity measurement device (TESTO
650, Germany) with an accuracy of +0.001 at 25°C.

The total numbers of yeasts and moulds were determined according to the SRPS ISO 21527-2"*. Inoculated agar
plates were incubated at 25°C. The results were read after five and seven days. Counts were performed in triplicate.

Monocultivation of moulds was conducted by transferring conidia and hypha fragments from mould colonies
onto Czapek yeast (autolisate) extract agar (CYA) (NaNO; 3 g, K,HPO, 1g, KC1 0.5 g, MgSO,-7H,0 0.5 g,
FeSO, 7H,0 0.01g, yeast extract 5 g, sucrose 30 g, solution of microelements 1ml (ZnSO4 7H,0 1 g, CuSO,4-7H,0
0.5 g, distilled water 100 ml), agar 20 g, distilled water 1000 ml). The criteria described by Samson et al.'*'" and Pitt
& Hocking'® were used for species identification.

All data are presented as mean values. Analysis of variance and Duncan's multiple range tests were performed
using the software package Statistica 10 for Windows, Stat Soft, Tulsa, Oklahoma, USA, 2009. Differences were
considered significant at p < 0.05.

3. Results and discussion

Results of the chemical analyses of the dried smoked meat product are presented in Table 1. The a,,, moisture and
NaCl content after drying period showed the usual trends observed in this type of product. After the drying period,
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when the product was ready for consumption, it had low moisture content, from 37.80-37.85%, and a corresponding
low ay, ranging from 0.84 to 0.89. The salt content ranged from 5.00 to 5.12%. These values were in agreement with

those generally found for various traditional and industrial dried smoked meat product®'®'”.
Table 1. Chemical analyses of the dried smoked meat product yeasts and moulds species.
Sample Moisture content (%) NaCl content (%) ay
Dried smoked meat product 37.83+0.12 5.07+0.05 0.89+0.01

Results are given as mean =+ standard deviation (n = 3).

Fig. 2. Total count plates of yeast and moulds derived from the dried meat product.

In the dried smoked meat product, moulds numbered (on average) 1.2 x 10° cfu/g, while yeast numbers were a
log higher (1.0 x 10 cfu/g). Counts of yeasts and moulds showed a strong predominance of yeasts as compared to
moulds in the product [Table 2, Fig. 1]. Two main species of Penicillium were most frequently isolated; P.
aurantiogriseum and P. commune. Penicillium species has a potential to grow in the most of foods. Penicillium
species isolated from examined samples were potential mycotoxin producers. During standard food microbiological
examination, P. aurantiogriseum is the most frequently isolated species in our region. These species grow under a
wide temperature interval, from -2 to 30°C (the optimal temperature is 23°C), and besides also require a minimal a,,
value of 0.81. P. aurantiogriseum is known as a producer of various toxic compounds, such as: penicillic acid,
penitrem A, cyclopiazonic acid, ochratoxin A. P. commune is also known to produce various toxic compounds, such
as cyclopiazonic acid, rugulovasine A and B, cyclopaldic acid. Penicillium commune has also been implicated as a
cause of “phenol defect” in Italian hams during ripening'®'"">.

4. Conclusion

¢ Growth of the mycotoxigenic fungi on dry-cured meat product poses a potential health risk for consumers.
e Thus fungal species on dry-cured meats must be correctly identified if the presence of possibly
mycotoxigenic species and risks from their mycotoxins are to be recognized.

Acknowledgement

This research was part of the Project No 46009 “Improvement and development of hygienic and technological
procedures in producing food animal origin in order to obtain high-quality and safe products competitive on world
markets”, funded by the Ministry of Science and Technological Development, Republic of Serbia.

References

1. Vilar I, Garcia Fontan MC, Prieto B, Tornadizo ME, Carballo J. A survey on the microbiological changes during the manufacture of dry-cured
lacon, a Spanish traditional meat product. J Appl Microbiol 2000;89:1018-26.

2. Amir G, Lilic S, Krvavica M, Candek-Potokar M, Pejkovski Z. Osnovne odlike kvaliteta ,,visocke pecenice. Tehnologija mesa 2012;53:134-9.

3. Migowska-Calik A, Gomotka-Pawlicka M, Uradzifiski J, Lachowicz T. Microbiological quality of traditional cooked smoked meat products.
Med Weter 2014;70:50-3.

4. Scolari G, Sarra PG, Baldini P. Mikrobiologija suhega mesa. In: Bem Z, Adami J, Zlender B, Smole Mozina S, Gasperlin L, editors.



242

5.

6.

7.

8.

9.

Dragana Plavsic et al. / Procedia Food Science 5 (2015) 239 — 242

Mikrobiologija zivil zivalskega izvora. Biotehniska fakulteta, Odelek za zivilstvo, Ljubljana; 2003. p. 351-362.

Asefa DT, Gjerde RO, Sidhu MS, Langsrud S, Kure CF, Nesbakken T, Skaar I. Moulds contaminants on Norwegian dry-cured meat products.
Int J Food Microbiol 2009;128:435-9.

Papagianni M, Ambrosiadis I, Filiousis G. Mould growth on traditional Greek sausages and penicillin production by Penicillium isolates. Meat
Sci 2007;76:653-7.

Serensen LM, Jacobsen T, Nielsen PV, Frisvad JC, Koch AG. Mycobiota in the processing areas of two different meat products. Int J Food
Microbiol 2008;124:58-64.

Sonjak S, Licen M, Frisvad JC, Gunde-Cimerman N. The mycobiota of three dry-cured meat products from Slovenia. Food Microbiol 2011;
28:373-6.

Sinovec JZ, Resanovic MR, Sinovec MS. Mikotoksini: pojava, efekti i prevencija. Univerzitet u Beogradu, Fakultet veterinarske medicine;
2006.

10. Samson RA, Hoekstra ES, Frisvad JC. Introduction to food-borne fungi. 7rd ed. Centraalbureau voor Schimmelcultures; 2004.

11

. Samson RA, Frisvad JC. Penicillium subgenus Penicillium: new taxonomic schemes, mycotoxins and other extrolites. Studies in Mycology.
2004;49:1-257.

12.ISO 1441:1997. Determination of moisture content, ISO, Geneva.
13. ISO 1841-1:1996. Determination of chloride content-Part 1: Volhard metod, ISO, Geneva.
14. 1SO 21527-2:2011. Microbiology of food and animal feeding stuffs - Horizontal method for the enumeration of yeasts and moulds -Part 2:

15

Colony count technique in products with water activity less than or equal to 0,95.
. Pitt JI, Hocking AD. Fungi and Food Spoilage. Springer Science — Business Media, New York: USA; 2009.

16. Lilic S, Matekalo-Sverak V, Vranic D, Saicic S, Okanovic Dj, Pejkovski Z. Vaznije promene proteina i lipida tokom soljenja i susenja

17.

svinjskog mesa. Tehnologija mesa 2011;52:217-24.

Vranic D, Saicic S, Lilic S et al. Studija o sadrzaju natrijum-hlorida i natrijuma u nekim proizvodima od mesa. Tehnologija mesa 2009;
50:249-55.



