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DETERMINATION OF BACTERIAL CONTAMINATION INDICES OF
SAUSAGE PRODUCTS IN ODESSA

The bacteriological study of sausages was carried out under conditions of agro-food
markets and supermarkets in Odessa. It was established that the bacteriological contamination of
sausages that did not meet the veterinary and sanitary requirements by the standard plate count in
supermarkets ranged from 2.5x10% to 1.0x10* CFU per 1 g, which was 18.0% of 44 samples, and
in the markets from 2.7x10° to 1.5x10* which was 29.4% from 34 samples. The most contaminated
with the coliform bacteria were cooked sausages of all grades — 41% of the samples of all kinds
sausages.
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Introduction. Among the livestock products, which can be a potential source
of risks for foodborne diseases, the first place is occupied by meat products (sausage
products), for the production of which more than 50% of meat is used [1, 2].

In the current context in Ukraine there are more than 2 thousand small shops
or, as they are called, small-tonnage meat-processing (packing) plant. Not all of them
adhere to veterinary and technological requirements properly. Practically, refused
from the production under GOST, the enterprises developed and approved their own
assortment of products under so-called technical conditions [3, 4].

Summarizing the features of the production of meat products in Ukraine, it
should be noted that production conditions do not always correspond possibility to
obtain high-quality and safe products that meet not only the European, but also the
usual current veterinary and sanitary requirements in Ukraine.

To date, in Ukraine, a significant number of produced and sold sausages, which
under certain conditions can pose a risk to the consumer [5]. The majority of meat
processing enterprises produce meat products of cheap low-quality imported meat
[6]. Therefore, products of low sanitary quality, adulterated etc. are often get on sale,
which can be a source of food-borne diseases, toxicoses and other human diseases.

Especially relevant issues of veterinary and sanitary control of sausage
products in current conditions, when they are produced at meat processing enterprises
of various capacities and individual enterprises that do not have a self-control quality
system in accordance with the requirements of HACCP [7].
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One of the indexes of sausage’s safety and quality is their bacterial
contamination, so the purpose of our work was to inspect this parameter in different
types of sausages sold in Odessa.

The goal of the work was determination of sausage products bacterial
contamination index, which is one of the safety and quality indices.

Materials and methods. Bacteriological studies were carried out in
accordance with the requirements of the current legislation and the DSTU on
contamination with mesaphilic aerobic and facultative-anaerobic microflora (standard
plate count — SPC) and coliform bacteria (CB).

For the research three kinds of sausages (highest grade, first grade, second
grade) were sampled (n=203): cooked (n=78), semi-smoked (n=75) and smoked
(n=50), which were sold in the conditions of agri-food markets and supermarkets of
Odessa and have already undergone veterinary and sanitary control by veterinary
officials in accordance with the current requirements “Guidance for pre-slaughter
veterinary inspection of animals and veterinary and sanitary examination of meat and
meat products”, p.17., and were confirmed to be qualitative.

Collected samples were examined for bacterial contamination in the laboratory
of the department of the Veterinary Sanitary Expertise of the Odessa State Agrarian
University and Odessa Regional State Laboratory of Veterinary Medicine in
accordance with the requirements of the current order “Mandatory minimum list of
tests of raw materials, products of plant and animal origin, etc.” [8]. Sausages
samples were stored under proper temperature and humidity conditions during the
period proposed by the technological instructions.

According to the normative documents, the total bacterial count that is the SPC
should not exceed from 1x10° to 5x10° CFU per 1 g of quality sausages and CB and
Salmonella should not be available.

Results of research and discussion. Bacteriological studies have shown that
not all of sold boiled sausages met veterinary and sanitary requirements by
bacteriological indices (Table 1).

Table 1
Boiled sausage’s inspection for the total bacterial counts, n= 78

Inspected samples of sausages
Requirements by the Samples that met norm Samples that exceeded
Grade regulatory documents, not norm
exceed, Mean value of Mean value of
CFU/g Number plate count Number plate count
index index
In supermarkets
Highest 1,0x103 18 2,1x10° 3 2,5%10°
First up to 2,5x10° 8 1,2x10° 2 3,0x10°
Second 5,0x10° 10 3,0x10° 3 1,0x10*
In markets
Highest 1,0x10° 10 2,5x102 3 2,7x10°
First up to 2,5x10° 6 2,0x10° 3 4,0x103
Second 5,0x10° 8 4,5x10° 4 1,5x10%
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It was found that 23% of 78 samples of cooked sausages did not meet the
veterinary and sanitary requirements by SPC test, regardless of the distribution place
(Fig. 1). The highest level of contamination by SPC was detected in sausage samples
sold in markets — 29.4% of 34 inspected samples this index ranged from
2.7x10% CFU/g to 1.5x10* CFU/g, when sausages sampled in supermarkets did not
meet the veterinary and sanitary requirements in 18.0% of 44 samples.

100% -
90% -
80% -
70% -
60% - H nepesuLLEHO HOPMY
50% - M 3rigHO HopMmK

40% -
30% -
20% -
10% -

0%
PUHOK cynepmapkeT

Fig. 1. Monitoring of cooked sausages contamination by standard plate count
that were sold in the markets and supermarkets.

CB were isolated in 550f 203 inspected sausage samples, which was 27.1%,
including 18.5% of sausage samples that were sold in the supermarket, and 36.8% in
the markets (Table 2, Fig. 2).

As it shown in Table 2, the most contaminated with CB of all samples of
sausages sampled both in the markets and in supermarkets were boiled sausages —
41% of samples, samples of smoked and semi-smoked sausages were less
contaminated — 22% and 16%, respectively.

The largest number of samples of cooked and smoked sausages contaminated
CB were collected in the markets. But the number of contaminated samples of these
sausages in supermarkets was significantly less: cooked — 19.6%, smoked — 17.9%.
The number of samples of smoked sausages contaminated with CB was the smallest
compared with samples of sausages of other types, a little bit larger in samples
collected in supermarkets — 17.6%, than in the markets — 14.6%.
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Table 2

Sausage’s inspection for coliform bacteria contamination, n=203

Available coliform bacteria in sausage samples, CFU/g

“E %_ Highest grade First grade Second grade
5E " o w
E» — 2 a — 2 Iy — 2 Iy
Types of sausages 5O ° o S Sy S Sy S
2|55 S| 55| £ | 55| =8
S8 2 c E 29 c E 2 c E
°cz| 58| g0 | 58| sgo | Eg s§o
In supermarkets
Cooked 46 4 | 20 2 10 15
Semi-smoked 34 N.A. 2 10 4 20
Smoked 28 N.A. 5 25 N.A.
In markets
Cooked 32 7 | 35 6 30 10 50
Semi-smoked 41 N.A. 3 15 3 15
Smoked 22 N.A. 6 30 N.A.
Pasom 203 11 | 55 24 120 20 [ 100
Note: N.A. — not available
100% -
90% -
80% -
70% -
60% - M Available CB
50% - B Not available CB
40% -
30% -
20% -
10% -
0% ; ;
Markets Supermarkets

Fig. 2. Monitoring of sausages contamination by coliform bacteria that were sold
in the markets and supermarkets.

The number of cooked sausage’s samples had the highest level of
contamination of all types of inspected sausages: 18 samples by SPC, 32 — by CB.

Such a difference in indices can be explained both by the technological
conditions of sausage production, as well as the inappropriate conditions of selling
and effect of temperature factors. Therefore, veterinary officials should carefully
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monitor and control the conditions of sausages selling, especially it concerns of sale
places in food markets.

Conclusions and prospects for further research:

1. The highest level of bacterial contamination (by SPC) was found in cooked
sausages of all grades sampled in the markets — 29.4%, compared to samples
collected in supermarkets — 18.0%.

2. The highest level of CB contamination was detected in sausages, which were
sold in agro-food markets — 36.8%, compared to those ones sold in supermarkets —
18.5%.

3. Cooked sausages were the most contaminated compared to the other types of
inspected sausages — 41%. The level of contamination of semi-smoked and smoked
sausages was almost in 2 times less, respectively 16% and 22%.

Thus, the veterinary and sanitary expertise of sausages needs to be improved,
by focusing on the quality control system f sausages not only at the enterprises, but
also at the sales sites.

Further studies will be conducted to determine the bacteriological

contamination of sausages by bacteria of the genus Salmonella.
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HO}(A3ATEJII/I BAKTEPUAJIbHOM KOHTAMHUHAIIMMN  KOJIBACHBIX
MU3AEJUMU / Trotion A.U., Kocesinuyk H.W., I'ya3e H.B., Yirakos @.0.

IIposedeno bakmepuonocuueckoe ucciedosanue KONOACHBLIX U30eNUll, Pearu3yemvlx 8
VCI08UAX ACPONPOOOBONLCMBEHHBIX PBIHKOG U cynepmapkemog 2. Oodeccwi. Ycmanosneno, umo
bakmepuonocuueckoe obcemenenue Koabac, Komopvie He COOMEEMCMBEO8ANU BeMePUHAPHO-
canumapuvim mpebosanuam no xonuvecmsy MADPAuM & cynepmapkemax cocmasnana om 2,5x10°
0o 1,0x10* KOE 6 12, umo cocmasuno 18,0% uz 44 npob, a na peinkax om 2,7x10° oo 1,5x10%,
umo cocmasuno 29,4% uz 34 npo6. Haubonee xonmamunuposannvimu BI'KII okazanuce eapenvle
Konbacwl ecex copmos — 41% u3 ucciedo8anHvlx 00pasyoe Koibac ecex UA08.

Knrouesvie cnosa: xonbachvie uzoenus, azponpooo8oibCMEEHHbIE PbIHKU, CYNnepMapKem,
baxkmepuanvHoe obcemeHeHue.

BU3HAYEHHS INOKA3HUKIB BAKTEPIAJIBHOI KOHTAMIHAHIi
KOBBACHUX BUPOBIB ¥ m. OAECA / Tiotion A.l, Koc’suuyk H.I., T'ymss H.B.,
VYmakos @.0.

Bemyn. Cepeo npooykyii meapunHHuymea, sAKa Modice AGNAmuU NomeHyiuHe o0acepeso
Hebe3neku ma GUHUKHEHHS PU3BUKIE w000 Xapuoux 3axXe0plo8anb, nepuie Micye 3aimaromo
M’siconpodykmu (Ko8bacHi aupoou,).

B cyuacnux ymosax, 6 Vkpaini npayoe nonao 2 muc. manux yexis, me Ha 6CIX 3 HUX
OOMPUMYIOMBC  BEMEPUHAPHUX [ MEXHONIO02IUHUX BUMO2 HA HANeNHCHOMY pieHi. bBinvwicme
M’conepepoOHUX NIONPUEMCE BUPOOIAIOMb M SACONPOOYKMU 3 IMHOPMHO20 HEAKICHO20 M scd.
THoeonanns yux axkmopie cnpuse HAOX00IHCEHHIO 8 peanizayilo NpoOYKYii HU3bKOI CAHIMapHoi
aKkocmi, ¢hanvcugikosanoi ma iu., AKa Modce OYymMu 0dxHCepeloM Xapuo8Ux MOKCUKOIHGeKYill,
MOKCUKO3I8 MA THUUX 3AX80PI0EAHb NH00EIL.

Memorw pobomu 6yno eusHayeHHs NOKAZHUKA OAKMEPIATbHO20 O0OCIMEHIHHA 68 KOB8OACHUX
8upobax, AKul € 0OHUM 3 NOKA3HUKI@ AKOCMI ma 6e3neKu Xapio8ux npooyKmis.

Mamepianu i memoou oOocnioxycenv. baxmepiono2iyni 00CHIONCEHHA NPOBOOUIU HA
00CiMeHiHHA ~ Me30¢)inbHOI  aepobHO — ma  aKyIbmamueHO-aHaepooHow  MIKpO@IOpo0
(MAD®AuM), Oaxkmepismu epynu kKuwxoeoi nanuuku (BI'KII) 6i0nogiono 0o 6umoe 0it0402co
saxonooasecmea ma J[CTY.

s 0ocnidaicens i0bUpanu mpu 8uou Koebac: 8aperi, Hani8KONYeHi i CUPOKONYeHi, sKI
Peanizyiomsbcs 8 yMo8ax azponpoooonbyux puHkie i cynepmapkemie m. Odecu i ixce npouuiiu
B8eMePUHAPHO-CAHIMAPHUL KOHMPOTb OPIYIUHUMU TIKAPAMU.

Pesynomamu 0ocnioxycenv ma ix oo6zoeopennsn. I3 78 npo6 kxosbac 43% 3paskie He
8I0N0BI0AIU 6eMEPUHAPHO-CAHIMAPHUM BUMO2AM 3d 3A2ANbHOI0 OAKMEPIANIbHOI 00CIMEHIHHICIIO
MADAuM.

Kinvxicme xoebac, wo He 8i0nosioanu 6emepuHapHo-CAHIMAaApHUM BUMO2AM 34 KINbKICMIO
MADAuM, 6 cynepmapkemax cmanosuna 46, wo cknano 18,0% (sio 2,5x10° 0o 1,0x10* KYO ¢ 12),
a na punxax — 32 npobu, wo cxaano 25,0% (sio 2,7x10° oo 1,5x10%). BI'KII 6yau eudineni y 55
00CniOHUX 3paskie kogbac, wo cmanosuno 27,5% (& cynepmapkemi — 10,0%, na punxax 17,5%).

Bucnoéku ma nepcnekmueu nooanvuiux  0ocaioycenv. HaulOinvwuii  cmynino
baxkmepianvnozo obcimeninns (MA@AuM) ecmanosnenuil y 8apeHux Kogbacax ycCix IamyHKig,
gidiopanux na pumkax — 29,4%. Haubinbwuti cmynine obcimeninua BI'KII ecmanosnenuii y
KO8OACHUX 6uUpodax, sAKi peanizosy8anuct HA azponpooogoavuux punkax — 36,8%. Haubinew
xoumaminosanumu BI'KII eussunuce eapeni kosbacu ycix ramyukie — 41%.
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Takum uuHOM, GemMepUHAPHO-CAHIMApPHY eKcnepmusy Kosdac HeoOXiOHO B00CKOHANUMU,
moomo 30cepeoumu cucmemy KOHMpPOIIO AKOCMI KOBOACHUX 8Up0O6i8 He MIIbKU HA NIONPUEMCMBAX,
ane i Ha micysax peanizayii.

Tooanvuwi docniodicenHss 6y0ymo nposedeHi 3 GUHAUEHH OAKMePioNociuH020 0OCIMEeHIHHS
Kosbac ma HassHicmb 6 HUX bakmepii pody Salmonella.

Knrouoei cnosa: xosbachi upobu, acponpooosonivyi punku, cynepmapkem, daxkmepiaivhe
00CIMEHIHHSL.

CIIUCOK JIITEPATYPU

1. Bunnukosa JI.I'. HoBble myTu co3laHusi IKOJIOTUYECKH O€30MacHOM MPOIYKIUU B
kosibacHom npousBozactse / JI.I'. Bunnukosa, A.B. Acayinsk / V MexayHapoaHas KoH(bepeHIUs
«Ctparterust KkauecTBa B IPOMBIIUICHHOCTH U oOpa3oBaHum», . Bapna. — bonrapus. — 2009. —
T.1. - C. 82-84.

2. I'pumenko @.B. MexnyHapoaHble HOPMAaTUBHE JOKYMEHTHI B OOJIACTH TEXHOJOTHU
MPOM3BOJICTBA MHILIEBBIX MPOAYKTOB: TeHAeHIMH pa3Butus / D.B. I'pumenko // [lumeBas
npombInieHHOCTh. — 2009. — Ne 1. — C. 4244,

3. I'opobeit O. M. BerepunapHo-caHiTapHa OLIHKa M SICOTPOYKTIB, IO Peali3ylOThCs
Ha pUHKaX Ta 3aXOAM 3 MiJIBULIEHHS iX SKOCTI : ABTOped. Iuc. Ha 3400yTTS HayK. CTENECHS KaH.
BeT. Hayk. / O. M. T'opo6eii // JIbiB. — 2003. — 19 c.

4, 3arpebenpauii B.O. Amnamiz pu3ukiB  KOHTamiHamii M’sca  XJOPBMICHHUMH
cnonykamu / B.O. 3arpebensuuii, O.M. Sky6uak // Berepunapna menunmna Ykpainu. — 2010. —
Ne 10. - C. 20-22.

S. [lerpuuenko O. A. TenxaeHuiss po3BUTKY €QPEKTHBHOCTI Tamy3i CKoTapcTBa /
O.A. Ilerpunenko// 36. nayk. npais BJIAY. — 2008. — Ne 39. — C. 45 — 55.
6. Hiopoa JI. B. Tapmoni3amis HalmiOHAJIbHOI MOJITHKK  SKOCTI  IIOAO

CLIILCBKOTOCTIONNAPCHKOT MPOAYKINIi 70 BUMOT €Bporneiicbkoro corosy / JI. B. libposa // Hayk.BicH.
HAY. - 2007. — Bum.110. — C.261 — 265.

7. Kymuup FO. benok kak HoBas uaeonorus / FO. Kymnaup // MsicHoit OusHec. —
2006. — C. 25 - 28.
8. OO00B’13K0BUH MIHIMAJIBLHUN TIEPEITIK TOCTIPKEHb CHPOBUHH MPOAYKIIiT TBAPHHHOTO

Ta POCIMHHOTO MOXO/PKEHHS, KOMOIKOPMOBOI CHPOBHHH, KOMOIKOPMIB, BITAMIHHUX IpenapaTiB Ta
iHIIIe, SIK1 CJTiJI IPOBOJIUTH B JIEPXKaBHUX J1a0OpaTopisiX BETEPUHAPHOT METUIIMHY, 32 pe3yIbTaTaMu
SIKOT BUJIa€ThCs BeTepuHapHe cBifonTBo (P.-2). — Kui. — 2004. — 41 c.

246



