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ABSTRACT

Introduction. Listeria-contaminated food remains an ongoing concern. Consumption of raw or undercooked animal-derived products contaminated with patho-
genic Listeria results in human infection. The Federal Service for Surveillance on Consumer Rights Protection and Human Wellbeing (Rospotrebnadzor) documented
100 listeriosis cases in 2023, with 18 cases resulting in death. In recent years, there has been an increase in Listeria contamination of both domestically produced and
imported food products. Thus, detection of pathogenic Listeria in the products of animal origin, food raw materials, and ready-to-eat products remains a critical task.
Objective. Detecting Listeria monocytogenes contamination in products of animal origin (meat, fish, dairy) manufactured and marketed in the Nizhny Novgorod
Oblast from 2023 to 2024.

Materials and methods. The samples were analysed and pure microbial cultures were identified in accordance with GOST 32031-2022 “Food products. Methods for
detection of Listeria monocytogenes and other Listeria (Listeria spp.)".

Results. Analysis and synthesis of the obtained data revealed that out of 3,650 tested samples, 57 (1.6%) were contaminated with L. monocytogenes bacteria.
The highest number of contaminated samples was found among such product categories as combined semi-finished meat products, beef products, and poultry meat
products. The incidence of L. monacytogenes in samples of fishery products was 1.1%. The highest levels of contamination were detected in the following products:
minced beef (10.7%), poultry meat products wrapped in dough (9.3%), mechanically deboned poultry meat (7.1%), large-cut semi-finished products (4.6%), beef
offal (4.3%), and chopped semi-finished poultry meat products (4.2%).

Conclusion. The test results show that the number of contaminated samples among combined semi-finished meat products was 4.3%, non-compliance with
the safety requirements of beef products was detected in 3.7%; 2.8% of poultry product samples were contaminated with L. monocytogenes bacteria. The num-
ber and percentage of contaminated samples among frozen and refrigerated products did not significantly differ and amounted to 0.7 and 0.8%, respectively.
L. monocytogenes were not detected in samples of dairy and ready-to-eat meat products that do not require heat treatment.
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WHaukauma baktepui Listeria monocytogenes
NPy OLIEHKE MUKPOOUONOrinueckon KOHTaMUHALMK
CbpbA 1 MPOAYKTOB XMUBOTHOTO MPOUCXOXKAEHUSA

. H. Nloraukas’, 0. B. MpyxToBa’, T. B. M6aHoBa’

" Hikeropogckuii dunuan OrbY «OepepanbHblil LEHTP 0XpaHbl 310POBbA XMBOTHbIX» (Huxkeropoackuii dunuan OrbY «BHUN3X»), np. Tarapuna, 97,
r. HwxHuit Horopog, 603107, Poccua
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PE3IOME

BBepeHue. lTpobnema KoHTaMUHALMM NULLEBLIX NPOAYKTOB UCTEPUAMY He TePAET (BOeH aKTyanbHOCTI. YnoTpebneue B iy o6cemeHeHHbIX NaToreHHbIMM
6akTepuamu popa Listeria npoayKTOB XKMBOTHOTO NPOUCXOMXAEHUA B CHIPOM WA HEOCTATOUHO TepMUYeckin 06paboTaHHOM BUe NPUBOANT K 3aparkeHuto Yeno-
BeKa. o saHHbIM focyaapcTeeHHoro foknaga PocnotpebHaasopa, B 2023 r. B Halweit cTpaHe 6bino 3apeructpuposato 100 ciyyaes nucTepuo3a, U3 KOTOpbIX
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18 — c neTanbHbIM ncxogoM. B nocnegHue roabl HabniogaeTca pocT KOHTAMUHALMK NUCTEPUAMIA NULLEBBIX NPOAYKTOB Kak 0TeUECTBEHHOTO, Tak 11 3apybexHoro
npou3BOACTBa. TaKkiM 00pa3oM, BbIABNEHNE NaTOreHHbIX BIROB Listeria B NpoayKTax XUBOTHOTO NPONCXOXAEHNS, NULLEBOM CbIPbe 11 FOTOBbIX MULLEBbIX NPOAYKTaX
ABNAETCA aKTYaNbHON 3afaueil.

Lienb nccnepoBanua. Onpeenenine KoHTammuHawuy 6aktepuamu Listeria monocytogenes npopyKTOB XMBOTHOTO NPOUCXOXAEHNA (MACHBIX, PbIBHbIX, MOMIOUHDIX),
npou3BeaeHHbIX 1 peani3yemblx B Huxeropogckoii 06nactu B nepuop ¢ 2023 no 2024 r.

Matepuanbl u metogbl. lccnegoBanue npob, a Takke MAEHTUOUKALI YMCTOR KYNbTYPbI MUKPOOPraHM3MOB NpoBoamaNn B cootBeTcTBuM ¢ FOCT 32031-2022
«[TpopykTbl nuLLeBble. MeToabl BbiABNeHUA bakTepuii Listeria monocytogenes w spyrux Bupos Listeria (Listeria spp.)».

Pesynbrartbl. [Ipy aHanu3e v 06061eHUI nonyyeHHbIX AaHHbIX GbIN0 NOKa3aHo, uTo U3 3650 uccnefoBaHHbIX Npob 6akTepuamu L. monocytogenes bbinn KoHTaMu-
HUpoBaHbl 57 06pa3uioB (1,6%). B Takux KaTeropuax npopyKToB, kak nonydabpukatbl MACHbIE CMeLLAHHOr0 COCTaBa, NPOAYKTbI M3 FOBAAMHDI U MACA NTULbI, 6biN0
onpezeneHo HanbonbLuee KONNYECTBO KOHTAMUHUPOBaHHbIX NPob. Mpy nccnegoBaHM NPo6 pbIGHbIX NPOAYKTOB MHLIMAEHTHOCTb L. monocytogenes coctaBuna 1,1%.
HanbonbLuwil ypoBeHb KOHTAMMHALMM OTMEYeH B Takux BIWAAX NPOAYKTOB, Kak dapLu roBaxuii (10,7%), nonydabpukatbl U3 MAca NTULbI B TeCTOBOI 060M0uKe
(9,3%), MAco NTMUbI MexaHuueckoit 06Bankin (7,1%), nonydabpukarbl KpynHokyckoBble (4,6%) u cybnpopykTbl (4,3%) u3 roagutbl, nonydabpukarsl U3 maca
nTuubl pybnebie (4,2%).

3aKknioueHue. B pesynbrate ncnbiTaHuii 66110 YCTaHOBAEHO, YTO KONMYECTBO KOHTAMUHUPOBAHHBIX NPO6 NonyhabpukaToB MACHBIX CMELIAHHOTO COCTaBa
nocturno 4,3%, HecooTBETCTBUA TpeboBaHMAM 6e30NacHOCTY NPOAYKTOB 13 TOBAAMHDI BbIABNEHbI B 3,7% nyuaes, 2,8% npob npoayKToB NTMLEBOACTBA Oblnn
o6cemeHeHbl 6akTepuamu L. monocytogenes. KonnyectBo 1 NPOLEHTHOE COOTHOLLEHIE KOHTAMUHUPOBAHHBIX P06 3aMOPOXEHHbIX 11 OXNaX/IeHHbIX NPOAYKTOB
[0CTOBEPHO He pasnuuanicb u coctasunn 0,7 n 0,8% cooTBeTcTBeHHO. bakTepun L. monocytogenes He 6binu BbIABAEHDI B NP06aX MONOUHBIX U FOTOBBIX MACHBIX
MpOAYyKTOB, He TpebytoLMx TepMUYecKoil 06paboTku.

Kniouesbie cnoBa: nuctepwos, Listeria monocytogenes, KOHTaMUHALINA, MACO, MONOKO, MULLEBbIE NPOAYKTbI
bnaropaprocTu: Pabora BbinonHeHa 3a cuet cpects OTBY «BHUIU3X» B pamkax TemaTikin HayuHo-uccneoBaTenbckix pabot «BetepunapHoe 6narononyune».

[ina yntuposauus: Nloraukaa J1. H., Mpyntosa 0. B., 6aHoBa T. B. Unankauua 6akrepuit Listeria monocytogenes npu oLieHKe MUKPOOUONOruyeckoii KOHTaMUHaL MK
CbIPbA 1 NPOJYKTOB XMBOTHOTO NPOUCXOXAEHIA. Bemepurapus ce200Hs. 2025; 14 (4): 418—425. https://doi.org/10.29326/2304-196X-2025-14-4-418-425
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INTRODUCTION

Listeriosis is an infectious disease affecting most
farm and domestic species (pigs, horses, cattle,
sheep, goats, rabbits, chickens, and ducks) as well
as humans. The disease-related economic damage
includes reduced animal productivity, expenses for
medical treatment and prevention, and quarantine
control measures. In Russia and other countries
worldwide, the incidence of foodborne diseases, in-
cluding listeriosis, shows no signs of decline [1, 2, 3].
Listeriosis ranks fifth among the most frequently re-
ported zoonoses in humans in the European Union
and is one of the most significant foodborne disea-
ses [4]. Infection caused by Listeria monocytogenes
is highly dangerous for pregnant women (causing
miscarriages), infants (resulting in newborn fatalities)
and immunocompromised individuals [5]. Listeriosis
in pregnant women and their newborns have been
reported in the Republic of Dagestan [6]. In 2021,
a Listeria meningoencephalitis case was diagnosed
in a COVID-19 patient in the Voronezh Oblast [7].
In 2022, a case of neonatal listeriosis was registered
in the Tula Oblast [8].

In the Russian Federation, animal listeriosis has
been documented since 1956, while human listerio-
sis was officially recognized as a distinct nosological
phenomenon and included in health records by the
Russian Ministry of Health in 1992 [9, 10]. Pursuant
to the State Report of the Rospotrebnadzor, 100 cases

of listeriosis (18 deaths) were registered in the Ru-
sian Federation in 2023. Most cases were reported:
in Moscow (32 cases) and St. Petersburg (19 cases) [11].

Akey feature of Listeria is its wide growth tempera-
turerange, i.e.from 4 to 45 °C (optimum 36-38 °C) and
pH range of 5-11 [12]. It has been established that
L. monocytogenes is killed when heated to 100 °C for
3-5 minutes or to 75-90 °C for 20 minutes [13]. Liste-
ria demonstrates environmental persistence [14, 15],
grows in high concentrations of sodium chloride and
carbon dioxide, and can survive freezing and drying.
They can survive in an oxygen-free environment and
are capable of intracellular parasitism [16].

Listeria infection usually occurs when eating con-
taminated products of animal origin, including fish
and seafood that have not been properly heat-trea-
ted, as well as vegetables and fruit [17]. A large num-
ber of listeriosis cases (15-20%) are associated with
consumption of contaminated meat from domestic
animals and poultry (15-80%) [18]. In Ethiopia, ac-
cording to X. Wei et al.,, L. monocytogenes was de-
tected in raw and pasteurized milk [19]. As the US
Centers for Disease Control and Prevention (CDC)
reports, there was a listeriosis human case in 2022
caused by cheese produced by Old Europe Cheese,
Inc.In 2022, Big Olaf ice cream was the reason behind
listeriosis outbreaks in the States of Florida and Ohio.
In 2023, CDC reported listeriosis outbreaks associa-
ted with leafy greens, as well as peaches, nectarines,
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and plums [20]. In 2024, in multiple U. S. States, deli
meats and liver sausage products under the Boar’s
Head brand were contaminated with Listeria, re-
sulting in human disease and death cases [21, 22].
According to several studies, the infection may de-
velop even at relatively low bacterial concentrations
in food products (102 CFU/g) [23].

According to Food Safety News, in 2022 Fed-
eral Office of Public Health and Federal Office for
Food Safety and Veterinary Affairs of Switzerland
reported a listeriosis outbreak associated with
smoked trout [24].

Thus, detection of pathogenic Listeria in the prod-
ucts of animal origin, food raw materials, and ready-
to-eat products remains a critical task.

The objective of this research is to detect L. mono-
cytogenes contamination in products of animal origin
(meat, fish, dairy) manufactured and marketed in the
Nizhny Novgorod Oblast from 2023 to 2024.

MATERIALS AND METHODS

Samples of animal products, including food raw
materials and ready-to-eat food products were
submitted to the testing laboratory of the Nizhny
Novgorod Branch of Federal Centre for Animal Health
for the required tests.

Test materials. Totally, 3,650 samples from live-
stock and aquaculture were analyzed. The samples
were collected between 2023 and 2024 from com-
mercial poultry farms and retail chains in the Nizhny
Novgorod Oblast of the Russian Federation.

Sampling. Product samples were collected at
different storage time points (within the shelf-life
period) in accordance with established sampling
requirements for microbiological testing. They were
delivered to the laboratory in a cooler bag. The de-
livery time did not exceed an hour.

Culture media: Fraser broth (State Research Center
for Applied Biotechnology and Microbiology, Russia);
ALOA - Agar Listeria according to Ottaviani and Ago-
sti (Merck, Germany); Listeria Identification Agar Base,
PALCAM agar (HiMedia Laboratories Pvt Ltd., India);
blood agar (Sredoff, Russia).

Methods. The samples were analyzed and the
pure microbial culture was identified based on a set
of morphological and biochemical characteristics
confirming they belong to L. monocytogenes, in ac-
cordance with GOST 32031-2022 “Food products.
Methods for detection of Listeria monocytogenes and
other Listeria (Listeria spp.)"".

Preparations from pure microbial cultures were
fixed, Gram-stained, examined microscopically, and
identified based on their ability to grow at 25 °C,
B-hemolysis, catalase production, Voges — Proskauer
test, fermentation of xylose and rhamnose, and lec-
ithinase activity. API Listeria identification system
(bioMérieux, France), which includes 10 biochemical
tests, was used for identification.

Automatic miniVidas analyzer and a Vidas Liste-
ria test kit (bioMérieux, France) were used to detect
L. monocytogenes in food samples.

! https://docs.cntd.ru/document/1200193714

For statistical data processing and graph construc-
tion, Microsoft Excel and standard statistical data
analysis methods were used.

RESULTS AND DISCUSSION

Between 2023 and 2024, the testing laboratory
of the Nizhny Novgorod Branch of Federal Centre
for Animal Health tested 3,650 samples of animal-de-
rived products for L. monocytogenes, i.e. 680 samples
of dairy products, 615 samples of fishery products,
and samples of 2,355 meat products. Non-heat
treated meat products included 323 beef samples,
834 poultry meat samples, 326 combined semi-
finished meat products, and 288 pork samples. More-
over 584 samples of finished meat products were
also tested, including 187 samples of poultry meat
and 397 samples of ready-to-eat meat products, ex-
cept for poultry meat products. Ready-to-eat meat
products included jellied products, sausages, patés,
as well as heat-treated meat and meat-based conve-
nience products, excluding sausages.

The conducted tests revealed that the bacterial
isolates exhibited cell morphology characteristic
of Listeria, stained Gram-positive, were catalase-
positive, were Voges — Proskauer positive, motile at
(25 = 1) °C, fermented rhamnose but did not ferment
xylose, showed lecithinase activity on charcoal agar,
and formed a zone of B-hemolysis on blood agar.
Thus, identification of pure bacterial cultures iso-
lated from the contaminated samples of the tested
products demonstrated that all cultures belonged
to L. monocytogenes species.

The test results for animal products produced and
marketed in the Nizhny Novgorod Oblast from 2023
to 2024 are given in Table 1.

In 2023, tests revealed 41 L. monocytogenes-con-
taminated samples, which accounted for 2.1% of all the
tested samples (N = 1,970). The proportion of Listeria
detected in frozen and chilled products did not differ
statistically and amounted to 1.1 and 1.0%, respectively.

Table 1
Detection of L. monocytogenes in products of animal origin
in the Nizhny Novgorod Oblast (from 2023 to 2024)

% of positive samples

Food product
2023 2024
et | o= | 1a0-o6)
beef products 51(N=175) 2.0 (N=148)
poultry meat products 3.8(N=424) 1.7 (N=410)
pork products 0 (N="135) 0.6 (N=153)
combined semi-finished meat 63 (N=176) 20 (V=150)
products
Dairy products 0(N=316) 0(N=2364)
Fish and fishery products 1.0 (N=479) 1.5(N=136)
Ready-to-eat meat products 0 (N=265) 0(N=319)
Total | 2.1(N=1,970) | 1.0(N=1,680)

N —number of samples tested.
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Testing of food products produced in 2024 re-
vealed 16 L. monocytogenes-contaminated samples,
which accounted for 1.0% of all the samples tested
(N =1,680). In frozen and chilled products, this type
of Listeria was detected in 0.4 and 0.6% of cases,
respectively.

Figure 1 shows results for food samples tested
in 2023. The maximum detection rate of Listeria was
recorded in combined semi-finished meat products -
6.3%, beef products — 5.1% and poultry meat - 3.8%.
The bacteria rate detected in fishery products was
1.0% of the total number of the tested samples
in this category.

Figure 2 shows results for products of animal
origin tested in 2024. It was established, that
2.0% of positive samples accounted for combined
semi-finished meat products and beef products.
Listeria detections in fishery products was 1.5%
of the total number of such products tested;
in poultry products Listeria was detected in 1.7%; the
lowest percentage of detections was noted in pork
products — 0.6%.

No L. monocytogenes were detected in dairy prod-
ucts and ready-to-eat meat products that we tested
in 2023 and 2024. In 2023, no pathogenic micro-
organisms were detected in pork products either.

Table 2 gives data on Listeria detected in poul-
try meat products produced from 2023 to 2024.
The maximum L. monocytogenes detection rate
was reported in poultry products (N = 834), i.e.
in chopped semi-finished poultry meat products
(including minced meat) - 1.2%, and the mini-
mum detection rate was reported in mechanically
deboned poultry meat - 0.4%.

When testing poultry products, namely poultry
meat (carcasses, half-carcasses, wing, leg, thigh),

L. monocytogenes were detected in 1.6% of the tes-
ted samples of this product category (total number
N = 385), and in frozen and chilled products the de-
tection number was equal - 0.8% for each category.

Listeria contamination in the tested chopped
semi-finished poultry meat products, such as cutlets,
kupati (i.e. spicy Georgian sausages), minced meat,
etc., amounted to 4.2% of the tested samples be-
longing to this product group (N = 236), while 0.4%
of detections were reported in frozen products and
3.8% of detections were reported in chilled products.

Listeria was recorded in 9.3% of samples of dough-
wrapped semi-finished poultry meat products (fro-
zen dumplings, N = 43), and in 7.1% of tested sam-
ples of mechanically deboned poultry meat (only
in frozen products, N = 42).

No L. monocytogenes were detected in samples
of poultry offal (heart, stomach, liver, raw fat), skin,
uncooked convenience semi-finished poultry meat
products, and cut-style poultry meat semi-finished
products (including the ones soaked in marinade).

Percentage of contaminated samples from all
the beef products tested in 2023-2024 (N = 323)
(by product type): large-cut semi-finished prod-
ucts - 1.9% (0.6% - frozen; 1.2% - chilled products),
minced beef -0.9% (chilled products), offal, small-cut
semi-finished products and semi-finished products
wrapped in dough - 0.3% each. No L. monocytogenes
were detected in chopped semi-finished meat prod-
ucts (cutlets, meatballs and etc.). The relevant tests
results are given in Table 3.

From 2023 to 2024 L. monocytogenes was found
in the following types of combined semi-finished
meat products (N = 326): in chopped semi-finished
products — 2.76% (1.23% - in frozen and 1.53% -
in chilled products), in minced meat (chilled only) —

500 479

B Total number of samples [ Contaminated @ % detections

450

400

350
300

250

200

150

100

Fish and fishery
products

Beef products

Combined semi-
finished meat products

Poultry meat products

Fig. 1. Detection of L. monocytogenes in products of animal origin in the Nizhny Novgorod Oblast in 2023
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Fig. 2. Detection of L. monocytogenes in products of animal origin in the Nizhny Novgorod Oblast in 2024

in 0.6% of samples, in dough-wrapped semi-finished
products — 0.9% (in frozen).

Listeria contamination was also detected in fish-
ery products, namely in freshly frozen shrimps and
semi-finished shrimp products containing a flour
component (breaded cutlets).

Contamination with L. monocytogenes was found
in one of the samples of frozen minced pork, which
accounted for 0.3% of the total number of pork
products samples (N = 288). The remaining pork pro-
cessed products (large and small-cut semi-finished
products, chopped products, products wrapped in
dough, offal) met safety requirements and did not
contain Listeria.

Table 2
Contamination of poultry products with L. monocytogenes

Number

Types of products

Contaminated

The work conducted between 2023 and 2024
resulted in detection of 57 L. monocytogenes con-
taminated samples, which accounted for 1.6%
of the tested animal products. The percentage
of Listeria detected in frozen and chilled meat
products did not differ statistically — 0.7 and 0.8%
of the total number of the samples tested, respec-
tively. Listeria contamination in various food prod-
ucts ranged from 0.6% (samples of pork products)
to 6.3% (samples of combined semi-finished meat
products). L. monocytogenes detection in fishery
products accounted for 1.1% of the total number
of tested samples of these products (N = 615),
in pork products - 0.3%.

Listeria detected (%)

fi i 0,
Listeria detected (%) in the total number

of samples in this type of products of poultry products
Poultry meat (carcasses, parts of carcasses) 385 6 1.6 0.7
C_hoppe:d seml—ﬁnlshed poultry meat products 236 10 12 12
(including minced meat)
§emi-ﬁnished poultry meat products wrapped e 4 93 05
in dough
Mechanically deboned poultry meat 42 3 7.1 0.4
Offal 74 0 0 0
Skin n 0 0 0
Convenience semi-finished poultry meat
. 19 0 0 0

products, partially cooked
Cut-style semi-finished poultry meat products

i A 24 0 0 0
(soaked in marinade)
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Table 3
L. monocytogenes contamination of beef products

Listeria detected (%)

Types of products oysl;r%t;)elgs Contaminated irf?i:fs”t(;g:t:fc :)ergd(:/?ts in the total number
of beef products
Ground beef 28 10.7 0.9
Large-cut semi-finished products 130 4.6 19
Chopped semi-finished meat products 26 0 0
Offal 23 43 0.3
Small-cut semi-finished meat products 74 14 03
Dough-wrapped semi-finished products 42 24 0.3

The results we obtained align with the published
scientific data from other researchers. Thus, ac-
cording to the results of food monitoring in 14 EU
countries, the total number of L. monocytogenes
detections in beef products intended for human
consumption in 2019 was 4.2%, in 2020 the number
increased to 7.4%, and in 2021, decreased to 3.9% [4].
According to the foreign data, in 2023, number
of samples contaminated with L. monocytogenes
in category “fish” was 1.1% [3], which correlates with
the results of our tests.

As foreign sources report, L. monocytogenes has
been detected in milk, different types of cheese,
butter, cream, and ice cream [4, 20, 25, 26],
as well as in ready-to-eat meat products [21, 22, 27].
Absence of L. monocytogenes in ready-to-eat meat
and dairy products, as confirmed in tests conduc-
ted in the Nizhny Novgorod Branch of Federal Cen-
tre for Animal Health, may suggest that the estab-
lishments where these food products have been
produced comply with technological and sanitary
standards, the products are properly heat-treated,
production hygiene is maintained, quality control
of raw materials is well-organized, an effective qual-
ity control system is in place, product storage and
transportation of conditions meet relevant regula-
tory requirements. However, regardless of the good
current results, continuous monitoring of products
shall be in place.

The data obtained indicate that contamina-
tion of meat products with L. monocytogenes does
not depend on their storage temperature (frozen
or chilled). This confirms the cold stress adaptation
mechanisms of this pathogen described by foreign
researchers [28, 29, 30]

CONCLUSION

Tests of products of animal origin manufactured
and sold in the Nizhny Novgorod Oblast conduc-
eted in 2023-2024 show that 1.6% of samples were
L. monocytogenes-contaminated. The highest level
of contamination was found in combined semi-fin-
ished meat products (6.3% in 2023 and 2.0% in 2024),
as well as in beef products (5.1 and 2.0%, respective-
ly) and poultry meat (3.8 and 1.7%). At the same time,

no L. monocytogenes was detected in dairy products
and ready-to-eat meat products, which may indicate
compliance of production with technological and
sanitary standards.

As for poultry meat products, the highest level
of contamination was detected in semi-finished poul-
try meat products wrapped in dough (9.3%), in me-
chanically deboned poultry meat samples (7.1%)
and chopped products (4.2%), while in whole poul-
try carcasses the level was lower (1.6%). Among
beef products were minced beef (10.7%) and large-
cut semi-finished beef products (4.6%). As for fish-
ery products, L. monocytogenes was found in 1.1%
(in shrimps and fish cutlets).

Storage temperature (refrigeration/freezing) did
not have a significant impact on the level of L. mono-
cytogenes contamination, indicating the cold toler-
ance of this pathogenic microorganism.
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