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Abstract. The study considers a problem of repeated contamination of delicious products, ready for
consumption. The aim of the work is to study the repeated thermal processing of a ready vacuum-packed whole-
muscular meat product for inhibiting a surface microbiota.

Today it is urgent for the meat industry, because it influences safety and quality, and also limits a storage
term of a product. After bringing a meat product to culinary readiness by thermal processing, it has an
unessential amount of microbiota. Microorganisms, including pathogenic and conventionally pathogenic ones,
fall on a product after its cooking at cutting, prepa-ration to package and at the package stage itself.
Microbiological contamination of a ready meat product results in fast spoilage and is a serious problem for
producers, because the microbiota growth shortens its storage life. In its turn, it results in a refuse of a
consumer to buy this product and great economic losses for producers.

The study is directed on a possibility of solving a problem of contamination of a whole-muscular delicious
meat product. The solution is in package of a ready product under vacuum and short-term heating at a high
temperature.

The work is devoted to the complex study of an influence of repeated pasteurization on safety and quality of
a product. There was studied an influence of the repeated thermal processing (post-pasteurization) on
microbiological, physical-chemical and also organoleptic parameters of a delicious meat product.

The special attention is paid to an influence of post-pasteurization regimes on a microbiological condition
of studied sam-ples. Studies of a total amount of microbiota and also the presence of sanitary-representative
microorganisms were conducted.

It has been proven, that the use of post-pasteurization essentially inhibits a number of microorganisms, and
also doesn’t influence physical-chemical parameters outlook of a product and organoleptic characteristics.

Based on studying an influence of post-pasteurization, it has been established, that inhibition of a
microbiota essentially influences safety and prolongs the storage term of a product.

Key words: post-pasteurization, thermal treatment, microbiota, delicious meat products, food safety, shelf

life.

MOCTHAKETHA MTACTEPU3AIISI YIAKOBAHOT' O
HIJILHOM’SI30BOI'O MTPOJAYKTY

Binnikosa JL.I'., 1.1.H., npodecop, Cunuus O.B., acnipanr
Onecbka HallioOHAJIbHA aKa/IeMisl Xap4oBHX TeXHOJIOTii, M. Oneca

Anomauin. Y pobomi posensdacmuvcs npobaema noemopHoi KOHMAMIHAYIT 20MOBUX 00 BIHCUBAHHS Oelli-
KAmMeCHUX M siCHUX NPOOYKMIB.

B oanuii wac ye akmyanvrno 0nst M ACHOI NPOMUCIOB0CMI, OCKINbKY, 6NIUBAE HA De3neKy I AKiCmb, a ma-
KOJIC TIMIMYe mepMin npuOamHoCmi npooyKmy.

Iicna 0osedennusi m’sacHoeo0 nPodykmy 00 KYAIHAPHOL 20MOBHOCI WLISAXOM MePMIYHO20 00poOaeHHs, GiH
Mae He3HauHy KiibKicmv Mikpobiomu. Mikpoopeanizmu, 8 momy 4ucii namo2eHHi i YMO8HO NAMO2eH i, ROMpan-
JIAIOMb HA NPOOYKM NICAA 1020 NPUSOMYBAHHS NIO 4aC HAPI3aHHs, NI020MOBKU 00 YNAKOBKU, A MAKOIC HA Camill
cmaoii ynaxosku. Mixpobionozciune 3a0pyOHenHs nPueomo8aH020 M sCHO20 RPOOYKIMY NPu3800ums 00 UEUOKO-
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20 NCYBaHHs | € Ceplio3HoI0 NPOOIEMOIO 05l BUPOOHUKIB, MAK K 3POCIANHSA MIKPODIOMU CKOPOUYE MeEPMIH npu-
damuocmi npodykmy. Y ceoro uepzy ye npuzeo0ums 00 GIOMOGU CNONICUBAUIE KYNYSAMU NPOOYKYIIO | GeTUKUX
EKOHOMIYHUX 8Mpam 01 8UPOOHUKIE.

Y pobomi npedcmasnena mosxciugicme gupiutents npooiemu KOHMAMIHAYIL YIIbHOM '308UX OeIKAMECHUX
M siCHUX npodykmig. Piwenns nonseac 6 ynakogyi 20mogoeo npooykmy nid 6aKyymMom i KOpOMKOUACHOMY HA2pi-
8AHHI NPU BUCOKIT mMeMnepamypi.

Poboma npucssiuena KomMniekCHOMY 0OCHIONCEHHIO BNAUBY NOBMOPHOL nacmepusayii Ha sAKicmb i bes3nexy
npoodykmy. Bueuagcs eniue noemoprHoeo mepmiuHozo 00pobaeHHs (nocm-nacmepusayii) Ha MIKpoOiono2iuHi,
Qi3uKo-XimiuHi, a MaKo*C Op2aHOIeNnMUYHI NOKA3HUKU 0eNiKAmeCcH020 M AICHO20 NPOOYKMY.

Ocob1ugy ysazy npudileHo 8nIU8Y pexicumis nocm-nacmepuzayii Ha MiKpoobiono2iuHUll CMaH 00Cai0HCY8a-
HUX 3pasxie. Bynu nposederni 00CniOdHCeHHs 3a2anbHOT KITbKOCME MIKPOOIOmU, a MAKONC HASAGHOCMI CAHIMAPHO-
NOKA306UX MIKPOOP2AHIIMIS.

Hogedeno, wo suxopucmanus nocm-nacmepusayii iCMomHo NpueHiuye KilbKicms MIKpOOp2aHismis, a ma-
KOJIC He 6NIUBAE HA QI3UKO-XIMIUHI NOKAZHUKU, 306HIUHIN 6U2N0 NPOOYKMY | OP2aHOLeNMUYHL XapaKmepucmu-
KU.

Ha ocnosi eusuenna enaugy nocm-nacmepusayii, 6CIMAHOBIEHO, WO H2IOY8AHHA MIKpOOIOMU CYMMESO
6NIUBAE HA Oe3neKy Ma NPOO0BI’CYE MePMiH 30epieanHs NPOOYKIY.

KoarouoBi cjoBa: mocr-nacrepusaiis, TepMiuHe oOpoOsIeHHs, MiKpoOioTa, AemikaTecHl M SICHI POIYKTH,
0e3IeYHiCTh, TEPMiH 30epiranHs.

Introduction. Problem formulation. Meat and meat products contain valuable nutritive substances for the
human growth and heath and are an important part of a ration. Because of a high food value, meat products are
ones of most demanded for consumption. Unfortunately, meat products are fast-spoiling and subjected to
microbiological contamination. Semination by microorganisms results in serious problems with safety and
quality of a product, and also in economic losses for a producer [1-3].

A question of microbiological safety is important for the meat industry, because spoilage of meat products
takes place mainly because of microorganisms [4]. Meat and meat products contain plenty of proteins, enough
quantity of water and main nutritive substances with pH, favorable for the microbiota growth [5; 6]. As a result
of the life activity of microorganisms, proteins and lipids in a meat product are subjected to denaturation,
unfavorable changes of microbiological character-istics, worsening of taste characteristics takes place [2].

Microbiological contamination is the most important factor that determines safety of a meat product and
limits its shelf life [1; 2]. Microorganisms can enter the product at any stage of the production process where
their development depends on their species, the product and environmental conditions determiningreproducibil-
ity of microorganisms [3-6].

When ameat product gets ready-to-eatafter thermal treatment, it has an insignificant humber of microor-
ganisms [7; 8]. As regards mortality of the microbiota, thermal treatment used in the production of meat products
is effective but it cannot preventrecontamination during its cutting and packaging [9; 10].

A microbiota that causes spoilage of meat and meat products is represented by such mecha-nisms as Pseu-
domonas, Acinetobacter, Brochothrixthermosphacta, Moraxella, Enterobacter, Lac-tobacillus, Leuconostoc and
Proteus. As a rule, microorganisms that cause a fact that a product is spoiled, doesn’t cause damage to a human,
but at their great number can result in disorders of the work of the gastrointestinal tract [7].

The products packed after the boiling stage, are more prone to bacterial contamination. Contamination is
mainly caused by growth of Lactobacillus and Carnobacterium which produce lactic acid and impart a sour-
sweet odor [13].

For improving a microbiological condition and prolonging a storage term of meat products, it is possible to
affect a product after cooking by inhibiting a surface microbiota that fell on a prod-uct after its cross
contamination [8-11].

Whole-musclegourmetmeat products are made from the parts of slaughtered animal carcass subjected to
salting and thermal treatment to the ready-to-eat condition [2]. These products are characterized by excellent
taste, high nutritional value and are in high demand among consumers [12]. The whole-musclemeat prod-
uctsdiffer from other meat products in that they retain cellular structure of meat components during the produc-
tion process, up to consumption [21].

The problem of re-contamination of gourmet meat products is extremely important as theyarethe non-
encapsulated products mostly eaten without additional thermal treatment.

One of ways of improving a microbiolgical condition of a meat product and prolonging storage terms may
be the use of repeated thermal processing of a vacuum-packed product [12-14].
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Analysis of recent research and publications. In-package pasteurization of ready-to-eat products can be
the final stage in destroying vegetative microbiota and be an effective method of preventing product spoil-
age [23].

Effect of thermal treatment and high pressure onready-to-eatboiled sausages for inhibiting microbiota and
extension ofthe product shelf life were studied in [24]. Samples of boiled sausages in a vacuum package were
kept in a water bath at 80 °C for 15 min. after temperature in the product reached 75 °C. High pressure treatment
was carried out at 600 MPa. Studies have shown that pasteurization and high-pressure processing can be used to
increase the product safety and extend its shelf life. Studies have also shown that pasteurization is more effective
than high-pressure treatment.

The results of studies in [25] demonstrate effectiveness of using thermal treatment to extend shelf life of
Viennese sausages. For example, to extend shelf life up to 4 times,thermal treatment of ready-to-eat vacuum-
packed sausages at a temperature of 80 °C for 20 min. was used.Studies on the use of thermal treatment of ready-
to-eat sausage products were also carried out in [26]. The study results indicate effectiveness of pasteurization in
relation to microbiological safety.

Possibility of extending shelf life of boiled sausages using repeated pasteurization was studied in [27]. To
extend shelf life of boiled small sausages up to 72 days, repeated pasteurization at a temperature of 85-90 °C for
15-20 minutes was used.

The use of pasteurization of cooked chicken thighs individually packed in a vacuum bag was effective to
reduce number of microorganisms including Listeria innocua [28].

In [29], vacuum packed sausages heat treated to a core temperature of 90 °C and 100 °C were edible for 9
days at a storage temperature of 31 °C.

Experiments with small sausages which were grilled, vacuum packed and then heated at 95 °C for 5 min. in
a steam chamber were conducted in [30]. Repeated thermal treatment of packaged productssubstantially extend-
ed their shelf life. However, thermal treatment of sliced sausage in these conditions has destroyed the product
structure.

Appearance of samples of baked and vacuum-packed turkey heated at 95 °C has changed, however the
shelf life was 4 weeks longer than that of the control sample.

Studies of pasteurization of aready-to-eat product that were carried out with samples having protective
covering (encapsulation) have shown no organoleptic changes. However, there is a significant problem of re-
peated processing non-encapsulated meat products because of possibility of alteration of their appearance, struc-
tural and qualitative characteristics under long influence of heat [31].

It is clear from the literature analysis that the issue of thermal treatment of non-encapsulated whole-
musclemeat gourmet has not been resolved.

The aim of the work is to estimate a possibility of inhibiting a surface microbiota of a ready deli-cious
meat product, packed in vacuum by pasteurization, without changing organoleptc characteristics.

To achieve this objective, the following tasks were set:

—  to experimentally determine rational temperatureandtime conditions of post-pasteurization;

—  to determine safety and quality of the product after post-pasteurization basedon microbiological, phys-
ical-chemical and organoleptic characteristics.

The studying procedure is based on the following generalized knowledge: an influence of thermal
processing on microorganisms and also quality, structural-me-chanical and organoleptic parameters of a product
[2; 32; 33]; an influence of vacuum package on the microbiota life activity in a meat product [34; 35];
thermostable properties of packing films.

Materials and methods of research.Samples of smoked-boiled meat «Balyk vintage» of the highest sort
were used in the study. All samples were produced at PE « GARMASHS> (Ukraine, Odessa region). The samples
were cooked of 100% meat of spine-lumbar muscles of pork semi-carcass.

All raw and ready materials, used in the study, corresponded to actual standards of Ukraine in the aspect of
quality and safety.

Experiments. After bringing the product to culinary readiness, it was cooled to temperature 6-8 °C, cut in
pieces of 100 g and packed under vacuum in multi-layer polymeric films with width 95 microns, produced by
“Orved” (Italy). Package was realized on the vacuum-packing machine, produced by “Cryovac” (Switzerland).

The experimental samples, packed in vacuum, were subjected to post-pasteurization in the elec-tric digester
SVC-14, produced by Sammic S. L. (Spain). After post-pasteurization, the samples were cooled to temperature
6-8 °C and kept in the refrigerator Liebherr (Germany) at temperature 4 °C during the whole term.

Together with the experimental samples, subjected to post-pasteurization, balyk samples in a vacuum
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package without post-pasteurization (control samples) were kept under equal con-ditions in the refrigerator.

All samples were kept in the refrigerator during 35 days.

The experimental studies were three- nd fivefold repeated. The obtained results were pre-sented in units of
the international system CI [36; 37].

Results of the research and their discussion. During the study there were determined main microbiologi-
cal, physical-chemical and or-ganoleptic parameters of the experimental and control samples of whole-muscular
delicious meat products.

Meat products of 100 g in a vacuum package were heated at temperature 90 °C during 1 min (sample 1),
2 min (sample 2) and 3 min (sample 3).

Table 1presents the results of the total number of microorganisms (MAFANM) in the con-trol sample, and
also the number of microorganisms in the experimental samples at 1 day of storage.

Table 1 — Index of the total number of mesohilic aerobic and facultative-anaerobic microorganisms
at 1 day of storage

Parameter Control Sample 1. Sample 2 Sample 3
MAFANM, CFU in 1g 2,0 10 1.4-10° 9,5-10" <10

Table 1 testifies that the use of pasteurization of the ready delicious meat product, packed in vacuum,
essentially inhibits the microbiota.

There were studied the sanitary-representative microorganisms, such as sulfite-reducing clostridia,
Salmonella, St. aureus, and also bacteria of the colon bacillus group. The results of these studied demonstrated
that no listed microorganisms were found in the product.

The microbiological studies were conducted during the whole storage term in each 7 days.

During the storage process there was observed the intensive growth of microorganisms in the con-trol
sample, and at 28 day of storage the norm of MAFANM was essentially exceeded [18].

The growth of microorganisms in experimental samples 1 and 2 was less intensive, but at 28 day it
exceeded the norm of MAFANM along with the control. During the storage process sam-ple 3 had the inessential
growth of the microbiota and even at 35 day didn’t exceed the normative index of total semination.

The sanitary-representative microorganisms were not found during all 35 days of storage in the control and
experimental samples.

The effect of thermal processing has the influence on all components of the meat product and can change
its outlook and structure [15]. The aim of our work was to diminish the number of microorganisms without
changing organoleptic indices of the product. At the same time the storage term of the product is determined by
not only microbiological parameters, but also by organoleptic characteristics. The sour-milk bacteria, such as:
Lactobacillus, Carnobacterium and Leuconostoc mainly dominate in the product, packed under vacuum. The
presented bacteria produce acids: lac-tic, acetic and formic ones and influence the product taste [20].

The studies of the organoleptic parameters testify to the fact that post-pasteurization doesn’t influence the
outlook of the product and doesn’t cause changes of its organoleptic parameters.

During the process of storage the control sample at 28 day had spoilage signs, namely the sour smell.
Control sample 3 didn’t have any outlook changes and also taste and smell ones, even at 35 day of storage.

The studies of pH and mass share of moisture demonstrated that post-pasteurization has no in-fluence on
the concentration of nitrogen ions and doesn’t cause free moisture release from the product.

Conclusions:

1. Inhibition of the microbiota of the ready whole-muscular delicious meat product, packed in vacuum, has
been proven.

2. It has been established, that post-pasteurization essentially improves the microbiological condition of the

product.

Temperature-temporal regimes of repeated pasteurization don’t cause changes of the product outlook.

4. It has been proven, that the product, subjected to post-pasteurization, has more storage term.

w
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