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Introduction 

Heliciculture, as one of the sources 
of raw materials for the food industry, 
has recently attracted more and more 
specialists. Nowadays, the main con-
sumers of snails are citizens of such 
countries as France, Italy, Spain, Bel-
gium, Switzerland, Germany, and USA. 
Meat of the Helix snails has a high nu-
tritional value. The fillets of snails con-

tain: 12‒18 % of protein; 1,5 % of fats, 
which contain very useful phospholip-
ids (up to 50 %); 1,1‒1,4 % of carbohy-
drates; 1,7‒2,1 % of mineral salts (Bur-
laka et al., 2004; Gural-Sverlova and 
Gural, 2012; Leonov, 2005; Shevchuk 
et al., 2017).

However, snails’ meat is a complex bi-
ologically active raw material, in which, 
under the influence of the environmental 
and technological factors, processes of 
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different nature occur. As a result, this 
meat easily changes its structure, com-
position, characteristics and may lose not 
only qualitative properties, but also be a 
factor of various infections and diseases. 
It should be noted that meat is a necessary 
and valuable component in the human 
diet, but only if it meets the requirements 
of safety and quality (Donchenko, 2001; 
Yakubchak et al., 2017).

Having analyzed the literature on the 
determination of quality and safety in-
dicators, in particular, the freshness of 
snails’ meat, the lack of normative doc-
umentation was revealed. In this regard, 
the main task is to improve the methods 
of determining the quality and safety of 
meat of food snails, to develop new sci-
entifically based veterinary and sanitary 
rules, standards, technical regulations 
and instructions. This will contribute to 
the successful resolution of critical prob-
lems not only on safety, but also prod-
uct quality of snails; in addition, most of 
existing snail farms will have an oppor-
tunity to export their products to the EU 
(Regulation (EU) 852/2004; Regulation 
(EU) 853/2004; Yakubchak, 2018; Co-
dex Alimentarius, 1993).

Different microorganisms may be 
on the surface of the snails’ meat taking 
into account the fact that snails live in 
the environment and are in a direct con-
tact with soil. By the number of them 
one can estimate the freshness of meat.

Therefore, providing of a hygienic 
norms and the use of Good Manufactur-
ing Practices (GMP) should limit micro-
bial infections to the lowest possible level 
and prevent further spread of infections 
within the levels of threat. This is why it 
is necessary to introduce a process control 
system based on the HACCP procedures 
to prevent the emergence of hazards asso-
ciated with meat freshness (Recommend-
ed International Code, 1993).

Taking into account the fact that in 
the modern scientific literature there are 
no data concerning the determination of 
freshness of meat of snails of different 
species and after different technological 
processes by the bacterioscopic method, 
the problem is relevant.

The aim of the study is to improve 
and determine the degree of freshness 
of Helix snail meat after different tech-
nological processing by bacterioscopic 
method.

Materials and methods 
of research 

A meat of Helix snails, sub-species: 
Helix pomatia, Helix aspersa maxima 
and Helix aspersa muller, were used for 
the study 30 samples of meat of snails 
of each species, grown in a snail farm 
of the Kyiv region were selected for 
the study.  The research was conducted 
in the winter, when the snails were in 
anabiosis condition. The meat of snails 
was investigated under various tech-
nological processing: live, chilled and 
cooked and frozen. Grape snail (Helix 
pomatia) was studied only in a cooked 
and frozen state with a shelf life up to 
6 months at a temperature of 18 °C, as 
grape snails enter into hibernation at 
temperatures below 10 °C; however, 
at a temperature of 12 °C they become 
flabby and not active; at temperature 
of 10 °C they stop growing (Burlaka 
et al., 2004; Popov, 1996; Dagu-
zan,1989). The grape snail is more 
adapted to the natural climate condi-
tions in the vineyards unlike the Helix 
aspersa snails species, as well as to the 
faint green gardens, where Helix asper-
sa snails in the winter period can active-
ly exist in artificially created conditions.

The method for the results of which it 
is possible to obtain quantitative indices 
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in determining the amount of bacteria and 
the breakdown of muscle tissue by bacte-
rioscopy of smears of fingerprints from 
snail meat was improved. The research 
was carried out using crushed muscle tis-
sue of snails in the size of 0,5х1,0х1,2 cm, 
which, by different sides, was applied to 2 
objective specimens, making 3 smears on 
each, then dried in the air, fixed three times 
over a flame of alcohol lamp, and used 
chemical dishes with appropriate reagents, 
consistently stained received preparations 
by Gram staining. Preparations with three 
smears were microscopied using a light 
microscope with 90х zoom lens and 15х 
eyepiece using immersion oil. On the two 
objective glasses in 3 smears 25 fields of 
view were examined, counting microor-
ganisms, which were stained as gram-pos-
itive (violet) and gram-negative (red), dis-
playing an arithmetic mean in 1 field of 
view after (Patent application for a utility 
model № u 2019 00992).

The reliability of the difference be-
tween the arithmetic meanings of the 
two variation series was determined ac-
cording to the Student’s criterion, tak-
ing into account the validity limit: р ≤ 
0,05; р ≤ 0,01, р ≤ 0,001. The obtained 
research results were processed using 
the Microsoft Excel computer program.

Results of the research 
and their discussion 

The results of the study of meat of 
snails of different species under different 
technological processing show that in the 
meat of live Н. aspersa mullerr snails in 
1‒2 days of their withdrawal from anabi-
osis, a number of microorganisms was by 
42,8 % higher than in the meat of the living 
Н. aspersa maxima snails. As the snails 
were investigated alive, so one could ob-
serve mucus in large amounts, it stands 
out by special snail glands in response 

to physical stress or damage of the shell. 
Based on the results of the study, it has 
been found that the meat of live snails has 
a fresh degree of freshness in 1‒2 days of 
their withdrawal from anabiosis (Table 1).

According to the results of the study, 
it was found that in the meat of live 
Н. aspersa mullerr snails in 3 days of their 
withdrawal from anabiosis, the amount 
of microorganisms exceeded by 7,2 %, 
compared with the meat of live Н. asper-
sa maxima snails; different forms of cocci 
gram-positive microorganisms dominated 
in most fields of view, and mucus in a sig-
nificant amount was observed. At the same 
time, the results of the study of the meat of 
live Н. aspersa mullerr snails in 5 days of 
their withdrawal from anabiosis show, that 
the number of microorganisms was higher 
by 54,6 % (р ≤ 0,01), compared to the meat 
of live Н. aspersa maxima snails, mucus 
was in large amounts, in most fields of view 
cocci gram-positive microorganisms were 
prevailing. According to the results of the 
study, it was found that the meat of live snails 
(Н. aspersa mullerr, Н. aspersa maxima) in 
3‒5 days of their withdrawal from anabiosis 
was of a doubtful degree of freshness.

In the meat of live Н. aspersa 
mullerr snails in 7 days of their with-
drawal from anabiosis, the number of 
microorganisms was by 3,2 % higher, 
in comparison with the meat of live Н. 
aspersa maxima snails; they observed 
cocci and coli forms of microorgan-
isms, gram-positive, the traces of the 
breakdown of muscle tissue was ob-
served. The data obtained show that the 
meat of live snails (Н. aspersa mullerr, 
Н. aspersa maxima) in 7 days of their 
withdrawal from the anabiosis is stale.

In addition, we have studied the 
chilled meat of snails after 2 days of 
storage at a temperature of (2–6 °С). 
The results of the study indicate that the 
number of microorganisms in the chilled 
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1. Indicators of the degree of freshness of snails’ meat using bacterioscopic 
method, M ± m, n = 30

Technological process-
ing of snails meat and 
storage time

Snails species
Degrees of freshness of snails meat, 

the number of microorganisms
Fresh meat Doubtful freshness Stale meat

The meat of living 
snails in 1‒2 days after 
their withdrawal from 
anabiosis 

Н. aspersa maxima
4,20 ± 0,512 

mucus in large 
amounts

– –

Н. aspersa mullerr
6,0 ± 0,422

mucus in a signifi-
cant amount

The meat of living 
snails in 3 days after 
their withdrawal from 
anabiosis

Н. aspersa maxima

–

11,0 ± 0,365
mucus in a signifi-
cant amount, Gr+ 

cocci
–

Н. aspersa mullerr
11,8 ± 0,467

mucus in a signifi-
cant amount, Gr+ 

cocci 

The meat of living 
snails in 5 days after 
their withdrawal from 
anabiosis

Н. aspersa maxima

–

13,0 ± 0,615
mucus in a signifi-
cant amount, Gr+ 

cocci
–

Н. aspersa mullerr
20,1 ± 0,781*

mucus in a signifi-
cant amount, Gr+ 

cocci

The meat of living 
snails in 7 days after 
their withdrawal from 
anabiosis

Н. aspersa maxima

– –

43,6 ± 0,686
traces of muscle 

tissue breakdown, 
Gr+ cocci and coli

Н. aspersa mullerr
45,0 ± 0,516

traces of muscle 
tissue breakdown, 
Gr+ cocci and coli

Chilled snails meat in 
2 days of storage at the 
temperature of 
(2‒6 °С)

Н. aspersa maxima
5,80 ± 0,467

small amounts of 
mucus – –

Н. aspersa mullerr
11,0 ± 0,471**

small amounts of 
mucus

Chilled snails meat in 
4 days of storage at the 
temperature of 
(2‒6 °С)

Н. aspersa maxima

–

15,0 ± 0,577
traces of mucus are 

not observed
–

Н. aspersa mullerr
16,8 ± 0,611

traces of mucus are 
not observed

Chilled snails meat in 
6 days of storage at the 
temperature of 
(2‒6 °С)

Н. aspersa maxima

–

25,7 ± 1,136
traces of mucus are 
not observed, Gr+ 

cocci
–

Н. aspersa mullerr
22,4 ± 0,686

traces of mucus are 
not observed, Gr+ 

cocci
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meat of Н. aspersa mullerr snails was by 
89,6 % (р ≤ 0,01) higher, compared with 
the meat of chilled Н. aspersa maxima 
snails; mucus in a significant amount 
was observed, apparently this is due to 
the technological processing of meat. 
According to the results of the study, it 
was found that meat of chilled snails af-
ter 2 days of storage at the temperature of 
(2–6 °С), is considered to be fresh.

The number of microorganisms in the 
chilled meat of Н. aspersa mullerr snails 
after 4 days of storage at a temperature of 
(2‒6 °С) was higher by 12,0 % than the 
number of microorganisms in the meat of 
chilled Н. aspersa maxima snails; while in 
the chilled meat of Н. aspersa mullerr snails 
after 6 days of storage at a temperature of 
(2‒6 °С), the number of microorganisms 
was by 12,8 % lower, compared to the meat 

of chilled Н. aspersa maxima snails. In the 
chilled meat of snails after 4‒6 days of stor-
age, they didn’t observe mucus, and in most 
fields of view cocci gram-positive microor-
ganisms were observed. According to the 
results of the study, it has been found that 
chilled meat of snails after 4‒6 days of stor-
age at a temperature of  (2‒6 °С) is consid-
ered to be of a doubtful degree of freshness.

Results of the study on the chilled meat 
of Н. aspersa mullerr snails after 8 days of 
storage at a temperature of (2‒6 °С) show 
that the number of microorganisms was 
by 23,9 % (р ≤ 0,001) higher than in the 
meat of chilled Н. aspersa maxima snails. 
The traces of the breakdown of muscle 
tissue were found, gram-positive bacteria 
were dominating. It has been found that 
chilled meat of snails (Н. aspersa mullerr, 
Н. aspersa maxima) after 8 days of stor-

Chilled snails meat in 
8 days of storage at the 
temperature of 
(2‒6°С)

Н. aspersa maxima

– –

85,5 ± 0,500
traces of muscle 

tissue breakdown, 
Gr+ bacteria

Н. aspersa mullerr
65,0 ± 0,471***
traces of muscle 

tissue breakdown, 
Gr+ bacteria

Coocked and frozen 
snails meat after storage 
for 6 months at a tem-
perature of minus 18°С 

Н. aspersa maxima 6,9 ± 0,380****
no mucus

‒ ‒Н. aspersa mullerr 7,9 ± 0,530
no mucus

Н. pomatia 9,0 ± 0,470
no mucus

Note: *P < 0,01 ‒ compared to a meat of Н. aspersa maxima living snails in 5 days after their 
withdrawal from anabiosis;

**P < 0,01 ‒ compared to a meat of Н. aspersa maxima living snails in 2 days after their with-
drawal from anabiosis;

***P < 0,001 ‒ compared to a meat of Н. aspersa maxima living snails in 8 days of storage; 
****P < 0,001‒ compared to a meat of coocked and frozen Н. pomatia snails after storage for 

6 months at a temperature of minus 18°С.
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age at a temperature of (2‒6 °С) is consid-
ered to be the stale one.

However, the study of chilled and 
cooked meat of Н. pomatia snails with 6 
months of storage terms at a temperature 
of minus 18 °С indicates that the number 
of microorganisms was 9,0 ± 0,470, which 
is by 12,2 % (р ≤ 0,001) higher, compared 
to the indicators of chilled and cooked 
meat of Н. aspersa maxima snails; and by 
23,3 % higher, compared to the chilled and 
cooked meat of Н. aspersa mullerr snails. 
In addition, a study showed no residual 
mucus, due to the technological processing 
of the meat. It has been found, that chilled 
and cooked meat of snails with 6 months of 
storage terms at a temperature of minus 18 
°С is considered to be a fresh one. 

Conclusions 
and future perspectives 

The conducted researches found that 
the meat of live snails was fresh for 2 days 
including; of a doubtful freshness – from 
3 days to 5 days including; stale – for 7 days; 
freshly chilled meat of snails was fresh for 
2 days including; of a doubtful freshness – 
from 3 days to 6 days including; stale – in 7 
and 8 days; and freshly chilled and cooked 
meat of snails was fresh after its storage for 
6 months at a temperature of minus 18 °С. 
According to results of the improved bac-
terioscopic method, quantitative indices 
were obtained in determining the amount 
of bacteria and the breakdown of muscle 
tissue by bacterioscopy of smears of snails’ 
meat of different species and after differ-
ent processing. These data are stable and 
reliable, therefore, these indicators can be 
used in assessing the safety of snail meat 
after different processing and of different 
storage periods; they can be also used to 
determine the degree of freshness of meat 
of snails by bacterioscopic method in de-
termining their safety in the production 

laboratories, processing, sale and storage 
of snail meat, in state laboratories of veter-
inary medicine.

The prospect of our further research 
is to study the indicators of the safety 
and quality of meat of Helix snails af-
ter different technological processing, 
especially conserning biochemical indi-
cators of snails’ meat.
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Анотація. Метою роботи було удосконалити та визначити ступінь свіжості м’яса равликів 

роду Helix за різної технологічної обробки бактеріоскопічним методом. Оскільки в сучасній науковій 
літературі відсутні дані щодо визначення показників безпечності та якості м’яса равликів, зокрема 
свіжості м’яса різних видів та за різної технологічної обробки бактеріоскопічним методом, тому 
досліджуване питання є актуальним. Для дослідження використовували м’ясо равликів роду He-
lix, видів: Helix pomaƟa, Helix aspersa maxima та Helix aspersa muller. Було відібрано по 30 проб м’яса 
равликів кожного виду, вирощених на равликовій фермі Київської області. 

Дослідження проводились в зимовий період, коли равлики знаходились в стані анабіозу. 
М’ясо равликів досліджували за різної технологічної обробки: живі, охолоджені і варено-
морожені. За результатами дослідження встановлено, що м'ясо живих равликів було свіжим 
включно по 2 добу; сумнівної свіжості – з 3 доби включно по 5 добу; несвіжі – на 7 добу; 
свіже охолоджене м'ясо равликів було – включно по 2 добу; сумнівної свіжості – з 3 доби по 
6 добу включно; несвіже – на 7 та 8 добу та свіже варено-морожене м'ясо равликів було в 
період зберігання упродовж 6 місяців за температури мінус 18 °С. Ці дані є стабільними та 
достовірними, отже, ці показники можна використовувати при оцінюванні безпечності м’яса 
равликів за різної технологічної обробки і за різних термінів зберігання.

Ключові слова: мікроорганізми, Helix pomaƟa, Helix aspersa maxima, Helix aspersa muller, м’ясо 
равликів, бактеріоскопічні показники


