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Introduction
Casings perform an important function in all types of 

sausage products; it is casings that give them a shape and 
also protect from an impact of an environment. Natural 
intestinal raw materials have been used for many centuries. 
Their protein composition is close to the meat composition 
and, therefore, they withstand the same technological re-
gimes of processing as minced meat, obtain strength under 
the impact of smoke and hot air, and ensure stability of a 
finished meat product to microbial action [1].

It is worth noting that natural casings are exposed to 
the microbiological risk to a larger degree than, for exam-
ple, polyamide casings as they are a favorable environment 
for the development of microorganisms. In this connec-
tion, the preference is increasingly given to artificial ana-
logues [2].

At present, for production of different types and names 
of sausage products, manufacturers use beef, hog and 
sheep small intestine, beef bung, beef middle, beef fatend, 
hog bladder, hog middle, sheep bung [3].

Currently, the system used in the Russian Federation 
for the control of materials that are applied as packages 
for foods is harmonized with the international require-
ments and ensures their safety for population upon cor-
rect exploitation, adherence to the requirements of label-
ing and storage conditions. However, there is a problem 
of norming the safety indicators for natural casings due to 
the lack of a unified legislative document. As the regula-
tive documentation for intestinal raw materials was absent 

for a long time, the Gorbatov Research Center for Food 
Systems developed in 2016 the interstate standards GOST 
33791–2016 «Pig’s casings and bladders. Specifications», 
GOST 33790–2016 «Bovine’s casings and bladders. Speci-
fications», GOST 34107–2017 «Sheep’s and goat’s casings. 
Specifications», which give classification of casings, their 
characteristics, requirements for materials and raw ma-
terials for production of intestinal casings, requirements 
for packaging and labeling, acceptance rules, methods for 
control and rules for transportation and storage [4].

The majority of manufacturers know that unsatisfac-
tory quality of used casings and risks in the supply chain 
have an adverse effect on product quality characteristics, 
which as a result, negatively affect the economic compo-
nent of any enterprise. Therefore, to ensure complete safety 
for an ultimate consumer, it is necessary to examine risks 
not only in the process of sausage production but also at 
the stages of preparation of casings to be used.

The process of risk management showed itself to be ef-
fective in many industrial branches. In the food industry, 
risk management was brought under regulation in 2013 
with coming into force of the Technical Regulation TR CU 
021/2011 «On food safety», according to which a manufac-
turer has to develop, implement and maintain procedures 
based on the HACCP principles in implementing process-
es of food production associated with safety requirements 
for such products [5].

In this connection, implementation of the HACCP 
system is also topical for enterprises that produce natural 
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casings as it allows ensuring predicted high quality and 
confidence in safety of manufactured products, timely 
identifying causes of occurrence of non-conformity dur-
ing the production process and predicting following steps 
to prevent them in the future.

Materials and methods
Taking into consideration importance of effective risk 

analysis, in 2018 the V.M. Gorbatov Federal Research Cen-
ter for Food Systems of Russian Academy of Sciences car-
ried out studies on safety and quality management for nat-
ural casings in the framework of model risk analysis. The 
objects of the research were hog small intestine as well as 
the system of management of hazardous factors in produc-
tion of natural intestinal casings.

Within the framework of the conducted studies, at the 
first stage of work, the provisions of the HACCP system 
were implemented, including:
— the hazardous factors typical for production of natural 

intestinal casings were revealed and described succes-
sively for each stage of the technological process;

— risk analysis was carried out — the probability of oc-
currence and realization of hazardous factors in the 
production process, as well as severity of consequences 
of their realization for an ultimate consumer were as-
sessed;

— a Pareto chart was built to reveal the main hazardous 
factors that affect product safety;

— cause and effect analysis of realization of the biologi-
cal hazardous factor was carried out by the method of 
Ishikawa diagram building;

— unacceptable risks that affect safety and quality of fin-
ished products were determined;

— CCPs were revealed using the method of the decision 
tree; for each CCP, the critical control limits were estab-
lished;

— requirements for CCP monitoring were established.

Analysis and identification of the unacceptable risk 
were carried out for each potential hazardous factor with 
consideration for the probability of its occurrence and se-
verity of consequences. To this end, for each hazardous fac-
tor, an expert comparative assessment of severity of conse-
quences from realization of this factor and the probability 
of this event was performed using designations (Figure 1).

For CCP identification, the method of the decision tree, 
which is an undirected connected graph with no cycles, 
was used. The vertexes of this graph are tested hypotheses 
(assumptions) and «leaves» are possible decisions. Along 
the path from the root of the «tree» to «leaves», the se-
quential correction of a decision takes place. To simplify 
the procedure of building a decision tree and working with 
it in practice (including for implementation of the research 
data), only binary «trees» are used; with that, each of the 
questions linked with vertexes of the «tree» allows only 
two possible answers — YES and NO [6].

General requirements for the method of the decision 
tree are established by regulatory documents, in particular, 
GOST R 51705.1. During research, this method was used 
with considerations for peculiarities of the production 
process.

Results and discussion
All stages of the production process were successively 

analyzed according to the technological scheme presented 
in Figure 2 taking into account risks that were assigned to 
the category of unacceptable risks — the zone of the high 
and medium risk. With that, an effect of the following stag-
es of the production process was taking into consideration 
regarding the probability of risk realization.

During the research, hazardous factors of manufactur-
ing the natural intestinal casing (hog small intestine) were 
assessed. Table 1 presents analysis of risks for the stage 
«salting»; for each risk, an expert comparative assessment 
of severity of consequences was made with regard to real-

Severity of consequences Score Probability of realization
minor ailment that did not lead to serious disorders 1 unlikely (possible once a year)
temporal deterioration of health that did not lead to hospitalization 2 very seldom (once a month )
serious deterioration of health that required hospitalization 3 seldom (once a month)
serious deterioration of health that led to long-term disability or death 4 quite often (once a week)

Figure 1 . Diagram of risk analysis

Severity

Probabili

Unacceptable risk

Acceptable risk ty
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ization of this hazardous factor and the probability of this 
realization. Only those hazards were taken into account 
that were on the border and in the area of the unaccept-
able risk.

The HACCP system distinguishes four types of hazard-
ous factors: biological (B)  — microorganisms (including 
their toxins), viruses and parasites; chemical (C) — chemi-
cal substances of natural origin or incorporated into a 
product during technological processing, physical (Ph) — 
the presence in a finished product of materials that should 
not be there and allergens (A).

Then, the Pareto chart was built (Figure 3), which made 
it possible to clearly reveal and assess the main hazardous 
factors that had the highest effects on safety and quality of 
natural intestinal casings.

The determinative advantage of the Pareto chart is the 
fact that it allows ungrouping factors into significant (oc-
curring most frequently) and insignificant (occurring rela-
tively seldom). The Pareto chart shows in the descending 
order a relative effect of each cause on the general problem.

As a result of classification of risks that affect safety and 
quality of finished products, it was found that the highest 
weight had the biological hazardous factor, namely the mi-
crobial growth due to violation of the temperature-humid 
conditions and duration of the presence on the site (26 %) 

as the used raw materials is unstable in storage as well as 
upon violation of technological processes and can be a 
source of human alimentary poisoning.

The conducted investigations allowed determining the 
ratio of hazardous factors for each chosen stage of natural 
casing production, which is presented in Figure 4.

5

Figure 2. Block diagram for production of hog small intestine

Table 1. Analysis of hazardous factors

Reception and storage of raw 
materials 

1. Duration – not more than 1
year 

2. Temperature – 0…+10 0С

Soaking of raw materials 
1. Duration - 2-20 hours.

2. Water temperature +18…+45
0С.

Calibration, sorting
1. Water temperature +20-+40

0С

Measuring, preparation of 
bundles, packs

According to normative-
technical documents

Salting 
1. Salt expenditure per product

unit
Holding during the process of 

salting
1. Temperarute 0… +10 0С – for

hog small intestine.
2. Duration– not less than 1 day

Packaging and labeling 

Storage
Temperature 0…+10 0С for 

salted interstine, 0…+25 0С for 
intestine cured with a curing 

mixture

Figure 2 . Block diagram for production of hog small intestine
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Microbial growth 
due to addition of the 
insufficient amount 
of salt 

B QMAFAnM, CFU/g 
coliforms . E .coli

3 3 Yes

Microbial growth 
due to violation of 
temperature-humid 
conditions and dura-
tion of the presence 
on the site

B QMAFAnM, CFU/g 
coliforms . E .coli
Salmonella . Proteus . 
L .monocytogenes, 
molds, CFU/g, 
Yeasts, CFU/g 

3 2 Yes

Microbial contami-
nation from person-
nel, containers, 
appliances

B QMAFAnM, CFU/g 
coliforms

3 1 No

Use of citric acid C Citric acid Е330 is 
used in preserva-
tion of casings, it is 
not a food allergen 
according to Codex 
Alimentarius

2 1 No

Contamination with 
residues of wash-
ing and disinfecting 
agents from contain-
ers 

C For production 
hygiene, washing 
agents and disinfec-
tants with burning 
and irritating action 
are used to wash 
food equipment, 
containers, dressing 
tables, tools, floors 
and walls
Upon insufficient 
rinsing of surfaces, 
the agents can enter 
raw materials, aux-
iliary materials and 
products

2 2 No

Contamination with 
foreign bodies from 
personnel, contain-
ers, appliances

Ph Foreign bodies, in-
sects, rodents, dust, 
personal items of 
personnel

1 2 No

Not detected A — —
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assess the main hazardous factors that had the highest effects on safety and quality of natural
intestinal casings.

The determinative advantage of the Pareto chart is the fact that it allows ungrouping 
factors into significant (occurring most frequently) and insignificant (occurring relatively
seldom). The Pareto chart shows in the descending order a relative effect of each cause on the
general problem.

Microbial contamination from personnel, containers…
Contamination with foreign bodies from personnel, containers…
Growth of microorganisms due to violation of temperature…
Contamination with residues of washing and disinfecting agents…
Microbial contamination from rodents
Use of citric acid
Количество случаев –Namber of cases
Опасные факторы- Hazardous factors

Figure 3. Pareto chart for manufacturing natural intestinal casings  
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Figure 3 . Pareto chart for manufacturing natural intestinal casings
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As a result of classification of risks that affect safety and quality of finished products, it
was found that the highest weight had the biological hazardous factor, namely the microbial
growth due to violation of the temperature-humid conditions and duration of the presence on the
site (26 %) as the used raw materials is unstable in storage as well as upon violation of
technological processes and can be a source of human alimentary poisoning.

The conducted investigations allowed determining the ratio of hazardous factors for each
chosen stage of natural casing production, which is presented in Figure 4.

Storage
Packaging and labeling
Salting
Measuring, preparation of bundles, packs
Calibration, sorting
Soaking of raw materials
Reception and storage of raw materials
BiolHF
ChemHF
PhysHF

Figure 4. The ratio of the biological (BiolHF), chemical (ChemHF) and physical (PhysHZ)
hazardous factors at different stages of manufacturing  natural intestinal casings.

It is evident that there is a reduction in the proportion of the physical hazardous process
from 45 % at the stage of the incoming control to 13 % at the stage of finished product storage.
A significant level at the stage of reception and sorting of intestine sets can be explained by the
high risk of supply to an enterprise of contaminated raw materials, with package defects or
foreign impurities, which suggests carelessness of suppliers and the necessity to revise the
procedures of their assessment. 

The proportion of the biological hazardous factors increases along the technological
process and achieves maximum at the stages of salting and storage of the finished product, which 

0% 20% 40% 60% 80% 100%
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Packaging and labeling

Salting

Measuring, preparation of bundles, packs

Calibration, sorting

Soaking of raw materials 

Reception and storage of raw materials

 

BiolHF

ChemHF 

PhysHF 

Figure 4 . The ratio of the biological (BiolHF), chemical (ChemHF) and physical (PhysHZ) hazardous factors at different stages of manufacturing 
natural intestinal casings
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It is evident that there is a reduction in the proportion 
of the physical hazardous process from 45 % at the stage of 
the incoming control to 13 % at the stage of finished prod-
uct storage. A significant level at the stage of reception and 
sorting of intestine sets can be explained by the high risk 
of supply to an enterprise of contaminated raw materials, 
with package defects or foreign impurities, which suggests 
carelessness of suppliers and the necessity to revise the 
procedures of their assessment.

The proportion of the biological hazardous factors in-
creases along the technological process and achieves max-
imum at the stages of salting and storage of the finished 
product, which can be explained by an increased risk of 
the growth of harmful microorganisms due to violation of 
storage conditions, shelf-life duration and package integ-
rity.

A percentage of the chemical hazardous factors remains 
to be almost the same along the technological process and 
is on average 14 %.

It is worth noting that the physical factors in produc-
tion of casings are the least hazardous as the finished in-
testinal casings are not the final food products but are used 
for the following production of meat products. When pre-
paring casings for filling with sausage meat, foreign bodies 
that accidentally entered finished intestinal casings are re-
moved and, therefore, the risk of their entry into a finished 
product consumed by humans is practically excluded. In 
addition, when adhering to the Good Hygiene Practice 
along with the use of hermetically closed containers, the 
probability of insect and rodent entry into a finished prod-
uct is practically reduced to zero.

Using the obtained results, the percentage ratio of the 
revealed hazardous factors was established: biological/
chemical/ physical/ allergens 65/20/15/0 for the whole 
technological process.

Analysis of the literature sources [7,8] allows making a 
conclusion that in the process of organization of work on 
risk management, an important stage is also determination 
of the relation of the quality and safety indicator(s) with all 
possible causes that lead to non-conformity and identifi-
cation of an effect of causes at all levels of the production 
process.

One of the effective tools of quality control is the meth-
od of the Ishikawa diagram, which helps to study not only 
the factors influencing the studied object, but also the 
cause and effect relationships of these factors [9].

The results of the performed cause and effect analysis of 
realization of the biological hazardous factor in production 
of the natural sausage casing (hog small intestine) by the 
method of the Ishikawa diagram are presented in Figure 5.

It was established in the process of Ishikawa diagram 
studying that personnel of an enterprise plays the largest 
role in the realization of the biological hazardous factor. 
Violation of the rules of personal hygiene and production 
sanitary leads to an increase in the probability of occur-
rence of this hazardous factor type in the finished product.

To minimize this risk, producers of natural casings 
should not only plan but also verify training of each em-
ployee contacting with a product regarding the rules of 
personal hygiene, washing and disinfection of equipment, 
apparatus and surfaces.

The most objective method to achieve this result is to 
organize a program of occupational training by training 
courses, instructions and so on. It is also necessary to de-
velop and adhere to clear rules of behavior during disease 
of employees and visitors. The following cause in terms of 
impact is maintenance of the necessary production envi-
ronment. In an enterprise manufacturing natural casings 
as well as in a food enterprise, it is necessary to pay atten-
tion to maintenance of the specified temperature-humid 
conditions, especially in the rooms for storage of raw ma-
terials and finished products, which violation leads to the 
growth of undesirable microorganisms.

An absence or insufficient use of the bactericidal lamps 
in the production process, which operation time should be 
strictly controlled and recorded by a responsible person in 
the corresponding registration document, also results in 
the risk of the growth of undesirable microflora [10].

When analyzing the causes of the realization of the 
chemical hazardous factor, it was found that the most sig-
nificant are personnel and the technological parameters of 
equipment.

In analysis of hazardous factors, it is necessary to take 
into consideration the control procedures as arising prob-
lems can be prevented using permitted and non-toxic 
washing agents for disinfection of equipment, contain-
ers, appliances with corresponding supporting documents 
(certificates of conformity, instructions and so on) in all 
cases where it is possible. It is also necessary to remember 
about corresponding personnel training, control of disin-
fection procedures, control of equipment after cleaning.

A lubricant that is used for maintenance of equipment 
operation and is intended to be in contact with a product 
should have a class that envisages this use.

If we draw a parallel to the process of production of 
artificial packages for meat products (for example, trays 
for semi-prepared products), then in analysis of a chemi-
cal hazard, it is necessary to take into consideration that a 
technology of production contemplates addition of acetal-
dehyde, formaldehyde, ethyl acetate, lubricating materials, 
light stabilizers, antioxidants, solvents (hydrocarbons, al-
cohols, glycol ethers, ketones and esters) and other chemi-
cal compounds that can lead to a risk of chemical migra-
tion into a food product [11,12].

Therefore, in case of existence of this threat, for its pre-
vention in production, it is necessary to introduce effec-
tive control measures, which can include timely equipment 
maintenance, adherence to the specified recipe, instruction 
of personnel and keeping corresponding documentation.

Dyes used for printing of packages should not con-
tain hazardous substances, which can penetrate into the 
finished products that have a favorable wet environment. 
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Correspondingly, if multi-layer films are used, all layers 
should be safe for a product and prevent surface contami-
nation with hazardous substances.

When analyzing causes for realization of the physical 
hazardous factor, it was established that the physical haz-
ard in the finished product can emerge from several sourc-
es such as inappropriate auxiliary facilities and equipment, 
production environment, employees upon violation of 
corresponding instructions, which eventually can lead to 
manufacture of unsafe meat products upon insufficient 
control by a supplier of casings and a manufacturer [10].

When studying a risk, it is also necessary to take into 
account a risk of incorrect package labeling, which is often 
underestimated by manufacturers as attention is largely 
paid to product safety at the stage of its production.

Meanwhile, inaccurate labeling is often a main cause 
of product recall as, not infrequently, producers forget to 
provide information, for example, about a presence of po-
tential allergens in a product or use an incorrect font size. 
Manufacturers of labeled natural casings should carry out 
planned risk assessment and use control methods to pre-

vent a risk of mixing labels or incorrectly labeled materials.
As a result of the performed analysis, preventive actions 

that are presented in Table 2 were developed.
Then, based on the revealed potentially hazardous fac-

tors, a critical control point (salting of finished intestinal 
casings) was identified using the decision tree (Table 3).

For revealed critical control points, the methods and 
frequency of hazardous factor control were developed, the 
controlling parameters were determined. The production 
monitoring and control actions are presented in Table 4.

To ensure safety of a product being at a stage identified 
as a critical control point, the critical limits of controlled 
indicators presented in Table 5 were established.

The final stage of the work was determination of cor-
rective actions in case of departure of the process from the 
established critical limits (Table 6).

The questions of risk management in the food industry 
were studied by a sufficient number of foreign and national 
scientists. In Europe, the problems of safety and quality of 
food products began to be actively discussed already in the 
1930th and this question is still topical today — in the age 

Table 2 . Preventive actions
Stages of 

production 
process

Description of hazardous factor 
Type of 

hazardous 
factor

Preventive action
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 p

ro
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s 
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ri

ng
 th

e p
ro
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 o
f s

al
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g

Microbial growth due to addition of insufficient amount 
of salt B Control of salt amount according to the specified recipe

Instruction of personnel 
Microbial growth due to violation of temperature-humid 
conditions and duration of the presence on the site B Control of temperature-humid conditions 3 times per shift

Exclusion of holding of products before salting 
Microbial contamination from personnel, containers, 
appliances B 1 . Adherence to sanitary rules and norms by personnel

Use of citric acid C

1 . Adherence to the established concentration according 
to a recipe
2 . Control of accompanying documentation on citric acid 
during incoming control

Contamination with residues of washing and 
disinfecting agents from containers C

Control of container washing quality
Control of the concentration of a washing agent
Instruction of personnel 

Contamination with foreign bodies from personnel, 
containers, appliances Ph

Visual examination .
Observation of production sanitary
Provision of personnel with work clothes
adherence to personal hygiene rules by personnel

Not detected А —

Table 3 . Detection of critical control points

Stage or operation of production 
process
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Salting and holding of the finished product during the process of salting 
Microbial growth due to addition 
of the insufficient amount of salt YES — NO YES NO YES 1

Microbial growth due to violation 
of the temperature-humid condi-
tions and duration of the pres-
ence on the site

YES — NO YES NO YES 1
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Table 4 . A list of critical control points

Cr
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ca
l c
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ol
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in

t 

Nu
m
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r o

f C
CP

Hazardous factor Controlled parameter

Production monitoring

Control action

frequency Control method
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s 
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1

Microbial growth due to 
addition of the insufficient 
amount of salt 

Compliance with the 
recipe: salt expenditure 
per a casing bundle

Once per shift
Instrumental/mea-
suring salt expen-
diture 

Daily calculation of salt 
expenditure by a technolo-
gist, recording of monitor-
ing data in the»Journal of 
salt expenditure» control»

Microbial growth due to vio-
lation of the temperature-hu-
mid conditions and duration 
of the presence on the site

Time from the moment 
of control until salting 
of the finished products

Upon accumulation 
of casing lots of the 
same name, size and 
category of quality

Instrumental/ time 
specifications

Control of duration of cas-
ing accumulation for salt-
ing at the site

holding temperature 
for beef small intestine Twice a day

Instrumental/ Mea-
suring temperature 
and humidity using 
a portable ther-
mometer and hu-
midity meter

Monitoring recordings of a 
thermometer and humidity 
meter by a shop foreman; 
recording of monitoring 
data in a check list of con-
trol for temperature and 
humidity conditions

Table 5 . The list of critical limits

No
 .
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m
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Hazardous factor taken into account Controlled parameters Critical limits
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1

Biological: Microbial growth due to addition 
of the insufficient amount of salt 

Salt expenditure per product unit Not less:
Hog small intestine — 

0 .55 kg/bundle 

Biological: Microbial growth due to 
violation of the temperature-humid 
conditions and duration of presence  
on the site

1 . Duration of accumulation of hog small 
intestine before salting
2 . temperature in the holding room
3 . Humidity in the holding room
4 . duration of holding 

Not more than 3 hours

0…+10oC
60–90%

Not less than 24 hours

Table 6 . The list of the typical corrective actions

No
 .
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No

 . o
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Controlled parameter Possible non-compliance Corrective actions Person responsible 
for corrective actions
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o .

 1

Salt expenditure Reduction of salt expendi-
ture lower than the value 
established by a recipe

1 . To identify production per shift of finished 
casings salted with reduced salt expenditure
2 . To perform additional salting of casings in 
a package 

shop manager

packer

Temperature (humidity) in 
the holding room for hog 
small intestine 

Temperature lower than 
0oC and higher than +10 °C . 
Humidity lower than 60% 
and higher than 95% .

1 .To check verification of a thermometer 
and/or humidity meter
2 . To check work of the refrigerator and ven-
tilation system in the room

chief electrician

Duration of holding during 
the process of salting 

Duration of holding less 
than 24 hours (for hog small 
intestine)
Duration of holding more 
than 3 days

1 .To carry out visual examination, assess 
quality of salting and organoleptic indicators 
of casings .
2 . When revealing non-compliance, regis-
ter products with non-conformance in the 
journal of product registration and send to 
additional treatment (secondary processing, 
washing, additional salting and so on)

Technologist

Chief technologist
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of the struggle with zoonoses (salmonellosis, listeriosis), 
study of contaminants (mycotoxins, heavy metals), residu-
als of pesticides and accidental radioactive contamination.

In the opinion of G. Morgan, identification of risks for 
humans can often be difficult as in the case of antibiotic re-
sistance. These problems arise due to the complex charac-
ter of the technological chain of food production and can 
be revealed only in monitoring of each link of this chain 
from the perspective of hygiene, presence of contaminants 
and GMO, as well as other factors [13].

In France, there are several state agencies that are 
engaged in investigations and assessment regarding the 
questions of food safety. One of them is the French Na-
tional Institute for Agricultural Research (INRA). The 
main activity of INRA is the study of the questions of 
microbiology and hygiene for optimization of the role of 
beneficial microorganisms and mitigation of the effect 
of hazardous microorganisms. With that, however, after 
analysis of its functions in the field of sanitary surveil-
lance, prediction and expertise, INRA began to pay pri-
mary attention to the development of the risk analysis ac-
tivities and provision of the process of decision making. 
The Institute also decided to increase by 40% its resources 
allocated for research of the problems of human nutrition 
and association between food and health in the nearest 
four years [14,15].

In 2013, Codex Alimentarius Commission called for 
division of the functions of risk assessment and their man-
agement to ensure independence and transparency of this 
highly professional type of scientific and technical support.

According to Khamidulina Kh.Kh., food safety assur-
ance nowadays requires attention to all links of the pro-
duction chain: from primary production operations (in-
cluding veterinary and animal protection) and feedstuff 
production up to supply to the ultimate consumer. Food 
safety can be influenced by any element including environ-
ment, from which a corresponding product came [16].

It is also necessary to note an opinion of B. Pakbin who 
believes that in the risk management system of the food 
industry, the main risk factors (in addition to biological, 
chemical and physical) should also include price risk, rep-
utation, brand damage and product recall as the economic 
risks are no less important for the processing industry [17].

Unfortunately, insufficient attention is paid to the ques-
tion of risk management in production of natural casings. 
In our work, therefore, we carried out complex assessment 
of hazardous factors with detalization of causes for their 
occurrence. The results of the investigations were taken as 
a basis when creating a HACCP plan.

Conclusions
The research carried out in the Gorbatov Research 

Center for Food Systems showed that about 45% of non-
compliance in enterprises that produce natural casings oc-
cur due to employees’ inobservance and lack of knowledge 
of instructions or insufficient information from manage-
ment. On this basis, it can be concluded that construction 
of an effective educational system and motivation of em-
ployees is a necessary stage for effective function of the risk 
management system.

In general, safety of natural casings is ensured by a com-
plex of requirements for materials contacting with food, 
sanitary-hygienic indicators and physical impurities. It is 
necessary to note that these requirements apply to all pack-
age types regardless of the material used for its production 
(natural, metallic, polymer, cardboard, glass or from com-
bined materials) [18].

At present, to confirm the above mentioned safety re-
quirements, many large meat processing enterprises con-
duct audit of its suppliers, for whom the obligatory require-
ment for obtaining a status of the «approved supplier» is 
the certified HACCP-based food safety management sys-
tem in an enterprise, which is one of the confirmations of 
real safety of used casings.
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