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Part 3. Biosafety

MONITORING OF THE QUALITY COMPLIANCE OF BOILED SAUSAGES WITH
THE REQUIREMENTS OF THE NATIONAL STANDARD AND LEGISLATION

Khimych M. S., Rodionova K. O.

Odessa State Agrarian University, Odessa, Ukraine,
e-mail: khimichms@gmail.com, katerina.rodionova@ukr.net

Summary. It is important to remember that the most important factor in forming the adult health is the proper
diet of children. Despite the growing interest in a healthy lifestyle and diet all over the world, society tends to continue
buying ready-made food, the use of which is associated with saving time on cooking. In Ukraine, the traditional meat
products are sausage products, in particular, sausages. Studies of the diet of modern schoolchildren show that 35% of
respondents constantly consume sausages. It is important to take into account that the main circumstance for the
benefit of a food product is its safety for human consumption. The purpose of this work has been to analyze the
compliance of certain indicators of safety and quality of sausages of the premium grade ‘Dytiachi’, which are
manufactured by various domestic producers, to the requirements of DSTU 4436: 2005 ‘Boiled sausages, frankfurters,
sardellas, meat loaves. General specifications’. The results of the analysis of the labeling of sausages ‘Dytiachi’ are
presented in the article. They are testifying that in accordance with demanding to paragraph 1 of article 6 of the Law of
Ukraine ‘About information for consumers about food products’ the labels contain basic production and consumer
information. At the same time, there is no information provided by article 23 of this law on the labels of the samples:
namely the mass of saturated fat and salt. It was also found that as a labeling part of the tested samples (No. 1, 2, and 4)
the manufacturers use the statement ‘Recommended for diet of preschool aged children (from 3 years) and children of
school age’, which is compliance/consistent with the text of DSTU 4436:2005 ‘Boiled sausages, frankfurters, sardellas,
meat loaves. General specifications’, but, contradict to articles 1 and 4 of part4 of ‘Requirements for claims on the
nutritional value of foods and claims on the health benefits of foods’. According to the results of the study of the
chemical composition, it was found that in the sample No. 2 the mass fraction of table salt was 2.11 + 0.14%, which
exceeds the content regulated by the state standard by 0.11%
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Introduction. The food market globalization has led
to the need to solve the problem of food quality and
safety and reduce the risks of their negative impact on
population health (Kotelevych and Larina, 2020).

Today, providing the population with safe and quality
food is of vital social and epidemiological importance, as
it affects the quality of life and health of citizens (Paliy
etal, 2020).

It is important to remember that the most vital factor
in forming the health of an adult is the proper children
diet. According to the WHO, 60% of a child’s health
depends on the quality and safety of food. That is, first of
all, the diet of children that affects all processes of
development of their body. Physical and mental
potential, which is accumulated in childhood, ensure the
health of an adult, and formed social and eating habits —
assist to the further formation of behavioral patterns for
a healthy lifestyle (Hashchuk, Moskaliuk and Fedorko,
2014; Nyankovskyy and Sadova, 2018; Voitsitska, 2019;
Merkulova et al., 2020).

Adequate nutrition is necessary for the growth and
development of the body, so meat products are
important in the human diet. Namely meat contains
essential amino acids, B vitamins and vital minerals such
as calcium, phosphorus, potassium and magnesium,
which are especially important for the formation and
maintenance of health in childhood (Bohatko et al., 2017;
Buts, 2017; Rodionova and Paliy, 2018; Andryuschenko
et al., 2020; Hashchuk, Moskaliuk and Simonova, 2020).
However, despite the growing worldwide interest in a
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healthy lifestyle and diet, taking into account the pace of
modern life, society continues to tend to buy ready meals
and semi-finished products, the use of which is
associated with saving time on cooking (Paliy etal,
2020). In particular, sausages are a traditional product of
the food industry in Ukraine. According to the analysis
of the modern Ukrainian market, sausages take the
fourth place in the scale of products that are in constant
demand among the population (Romaniuk, 2019; Paliy
et al., 2020; Khimich et al., 2020).

Studies of the schoolchildren diet nowadays show
that 45% of them regularly eat industrially produced
food and 35% of the respondents mentioned sausages
(Nyankovskyy and Sadova, 2018).

It is important to keep in mind that the main
condition for the benefit of a food product is its safety for
human consumption (Rodionova and Paliy, 2018;
Khimich et al., 2020). A consumer is able to appreciate its
marketable qualities—appearance and freshness buying a
certain meat product. However, the buyer cannot judge
the most important characteristic of sausages —
environmental and food safety by its appearance. The
safety is characterized by the presence in the product of
toxic substances, nitrosamines, pesticides, aflatoxin BI,
hormonal drugs, radionuclides, etc. (Paliy et al., 2020). In
addition, the rapid development of the food industry, the
use of modern raw materials and the creation of new
methods in food production, along with the economic
crisis, have led to the rapid development of food
additives and substitutes of natural ingredients in food,

www.jvmbbs.kharkov.ua


https://doi.org/10.36016/JVMBBS-2021-7-1-2-6
mailto:khimichms@gmail.com
mailto:katerina.rodionova@ukr.net

Journal for Veterinary Medicine, Biotechnology and Biosafety

Volume 7, Issue 1-2, 2021

which can pose a danger to a child’s health (Yevstafieva
etal., 2017; Paliy etal, 2020; Skrypka etal, 2020;
Tytarenko, 2020).

In this regard, the control of safety and quality of
meat and meat products, especially recommended for
children’s diet is still relevant (Andryuschenko etal,
2020; Merkulova et al., 2020; Paliy et al., 2020).

The aim of the work has been to analyze the
compliance of certain indicators of safety and quality of
sausages of the premium grade ‘Dytiachi’ which are
manufactured by various domestic producers, to the
requirements of DSTU 4436:2005 ‘Boiled sausages,
frankfurters, sardellas, meat loaves. General specifications’
(DSSU, 2006).

Materials and methods. Experimental studies have
been conducted on the basis of a multidisciplinary
laboratory of veterinary medicine of the Odesa State
Agrarian University, in accordance with current
regulations: analysis of labeling in accordance with the
Law of Ukraine ‘About information for consumers about
food products’ (VRU, 2019); sampling and sensory
evaluation of sausages in accordance with DSTU
4823.2:2007 (DSSU, 2008a); determination of chemical
components (mass fraction of protein, fat, moisture,
sodium chloride) has been done with using the express
analyzer FoodScan Lab (Denmark); microbiological
parameters have been determined in accordance with
DSTU ISO 4833:2006 (ISO 4833:2003, IDT) (DSSU,
2008b) (content of Mesophilic-aerobic and facultative
anaerobic microorganisms (MAFAnM)), DSTU ISO
4832:2015 (ISO 4832:2006, IDT) (SE ‘UkrNDNC, 2018)
(presence of coliform bacteria), DSTU ISO 15213:2014
(ISO 15213:2003, IDT) (SE ‘UkrNDNC’, 2016) (presence
of sulphite-reducing clostridia in 1 g of product), DSTU
ISO 6888-2:2003 (ISO 6888-2:1999, IDT) (DSSU, 2005a)
(presence of staphylococci in 1 g of product), DSTU EN
12824:2004 (EN 12824:1997, IDT) (DSSU, 2005c)
(presence of Salmonella spp. in 25 g of product), DSTU
ISO 11290-2-2003 (ISO 11290-2:1998, IDT) (DSSU,
2005b) (presence of Listeria monocytogenes in 25g of
product); content of ’Cs and *°Sr radionuclides — by -
Y-spectrometry.

The objects of the study have been sausages of the
premium grade ‘Dytiachi’ domestic producers: ‘Sample 1’
(Dnepropetrovsk  Region), ‘Sample2’ (Kirovograd
Region), ‘Sample 3’ (Odesa Region), ‘Sample 4 (Poltava
Region).

Results and discussion. The results of the analysis of
the quality and the presence of information on the labels
of the experimental sausages are given in Table 1.

From the data of the Table 1 it is seen that the labeling
of all test samples contain mandatory information, which
is regulated in paragraph1 of article 6 of the Law of
Ukraine ‘About information for consumers about food
products’ (VRU, 2019).

However, article 23 of this law further foresees that
mandatory information on the nutritious value of a food
product must include ‘the content of fats, saturated fats,
carbohydrates, sugars, proteins and salt’. However, none
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of the samples contains information on the mass content
of saturated fat and salt, and the carbohydrate content
has been indicated only on the label of sample 2.

After analyzing the list of the ingredients, it been
determined that all tested samples contain such an
ingredient as food additive E 250 (sodium nitrite), the
presence of which is approved for usage in the meat
processing industry to stabilize the color. At the same
time, at this juncture it is well known that nitrites have a
negative effect on health: they influence blood
hemoglobin, which leads to lower blood pressure, weak
heart and lung (especially dangerous for infants, children
and people suffering from cardiovascular disease);
damage the thyroid activity, and the gland, heart, central
nervous system as well; cause poisoning, especially in
infants; Nitrates and Nitrites are precursors of nitrate
substitutes, which cause liver disease and have
carcinogenic properties. In addition, the negative effects
of sodium nitrite increase during heating, which is
especially relevant king into account the common
consumers’ habit to cook or fry sausages (Tytarenko,
2020). In this regard, there is still a relevant question
about the feasibility and safety of the use of sausages,
especially recommended for children, such a food
additive. In addition to the mandatory information, the
packaging of all the test samples also contain some
additional information: statements about the quality and
safety of the product. Thus, the labeling of samples No. 1,
3, and 4 indicates that the product is produced ‘GMO-
free’; sample2 — ‘from selected types of meat Beef
50%/Pork 40%’ and ‘Soya been-free/Gluten-free’, and the
labels of samples No.1, 2, and 4 contain the mark
‘Recommended for preschool children (from 3 years)
and school age’.

It is the label ‘Recommended for nutrition of
preschool children (from 3 years) and school age’ that
raises controversial questions. After all, the use of such a
statement in food labeling can create the impression of
safety and even the benefits of this product for
consumption among the consumers.

The annexes to DSTU 4436:2005 ‘Boiled sausages,
frankfurters, sardellas, meat loaves. General specifications’
(DSSU, 2006) (Table A.2) is mentioned that ‘Dytiachi
sausages’ are ‘sausages recommended by the Ministry of
Health for baby food’.

At the same time, approved by the order of the
Ministry of Health of Ukraine ‘Requirements for claims
on the nutritional value of foods and claims on the health
benefits of foods’ (hereinafter — the Requirements)
(MHU, 2020) do not contain among the lists of
permitted claims (Annexes 2-3), and article 1 of part 4 of
the Requirements states ‘It is prohibited to use health
claims that are not contained in Annex 2 or Annex 3’. In
addition, article4 of part4 of the Requirements states
that ‘Recommendations or approvals by medical
associations, nutritionists associations and other
organizations aimed to improve human health may be
applied only if there is scientifically substantiated
evidence for such recommendations and approvals’.
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Table 1 — Information for consumers about sausages of the premium grade ‘Dytiachi’ is indicated on the
packaging of various manufacturers

Experimental
indicator

Samples

2

3

Product name

Sausages ‘Dytiachi’

The document
according to which
the product is
manufactured

DSTU 4436:2005 ‘Boiled sausages, frankfurters, sardellas,
meat loaves. General specifications’ (DSSU, 2006)

List of ingredients

raw meat 90% (pork
skimmed semi-fat,
beef skimmed the first
grade, skimmed beef
of the highest grade),
refined sunflower oil,

chicken eggs, skimmed

milk powder, drinking
water, table salt, white
sugar, ground nutmeg,
pepper powder,
ascorbic acid
(antioxidant), color
fixative (sodium

meat — 90% (semi-fat
pork, first grade beef
from young animals,
premium beef),
drinking water,
sunflower oil, egg
powder, skimmed milk
powder, table salt,
sugar, antioxidant
sodium ascorbate,
ground nutmeg, ground
pepper; color stabilizer
sodium nitrite

skimmed meat:
first grade beef
30%, premium
beef 20%, semi-fat
pork 40%, refined
sunflower oil,
chicken eggs,
skimmed cow’s
milk powder, table
salt, granulated
sugar, ground
nutmeg, ground
pepper, color
stabilizer (sodium

skimmed beef of the first

animals, skimmed beef of

melange, skimmed cow’s
milk powder, table salt,
sugar — on antioxidant

nutmeg, ground pepper,
color stabilizer — sodium

raw meat 90% (pork
skimmed semi-fat,

grade from young
premium grade),

drinking water, refined
sunflower oil, egg

isoascorbate, ground

78% at temperatures
from 0 to 6°C, packed

temperatures from 0 to
6°C and relative

nitrite) nitrite E 250) nitrite
i protein not less 12.0 g,| protein not less 12 g, | proteins 13.86%, |protein not less than 12 g,
The nutritional value fats not more 17.0 g fats not more 17 g, fats 17% fats not more than 17 g
of the product, 100 g
carbohydrates — 0.9 g

Energy value of the
product, 100 g 201 Kcal/840 kJ 201 Kcal (841 kJ) 201 Kcal 841 kJ (201 Kcal)

At relative humidity | Packed under vacuum. | In a protective If stored in an airtight

not higher than 75— | Storage conditions at | environment the |container for 10 days at a

gas mixture.
Store at

temperature of 0 to 6°C
and relative humidity of

Storage conditions  [in the conditions of the| humidity of 70-80% — |temperatures from 75-78%.
and shelf life modified gaseous | 15 days. After opening |0 to 6°C, humidity

environment: no more | the package, use during of 75-78%

than 12 days, provided| 48 hours within the

the integrity of the expiration date
package
Name and location
of the manufacturer + + + +
(production facilities)
‘Recommended for | ‘Recommended by the ‘GMO FREE’ ‘Recommended for
preschool and school | Ministry of Health of preschool (from 3 years
age children’ Ukraine for preschool old) and school age
Additi ‘GMO FREF’ and school age children children’
itional marks 6 1dY
(statements) (from 3 years old) § ,
WITHOUT SOYA GMO FREE
‘Gluten Free’
‘From selected meats’
‘Beef 50% / Pork 40%"
Thus, we see that the current regulatory organization of food in educational institutions and

documentation is now inconsistent. On the one hand it
regulates the technical requirements for the production
of sausages, and on the other hand it sets the rules of
labeling. In addition, in article47 of ‘The order of
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children’s health and recreation institutions’s (CMU,
2021) states ‘In educational institutions, health facilities
and recreation is prohibited to order and use/sell
technologically processed meat and fish products’.
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To sum up the analysis of current and project
documentation, as well as data on the possible negative
impact of certain ingredients, we consider it is
unacceptable to use in the text of DSTU 4436:2005
(DSSU, 2006) the indication ‘Sausages recommended by
the Ministry of Health for baby diet’, therefore it is
necessary to update the national standard.

At the next stage of research, a visual and sensory
analysis of prototypes has been conducted. Deviations in
the appearance of experimental samples of sausages
‘Dytiachi’ of the premium grade were not detected.

After the external examination, sausages were cut and
their consistency, color and appearance of minced meat,
smell and taste were determined. It was found that the
consistency of sausage bars ‘sample 1’ is elastic, but
tender and juicy, minced meat on the cut surface is light
pink and homogeneous, without grey spots and cavities;
the smell and taste are pleasant, with a milky aftertaste,
moderately spicy and moderately salty. The broth was
transparent, slightly pink, with a few small drops of fat
during the cooking of samples.

The study of organoleptic characteristics of sausages
‘sample 2’ found that the sausages had an elastic and
tender texture, were juicy, the color of the cut surface is
pale pink, homogeneous; the smell is specific and meaty,
the taste is moderately salty, there is a moderate amount
of spices and milky taste. During the cooking test, the
broth turned out to be transparent, pale pink, fragrant,
with single drops of fat on the surface.

The organoleptic of the sausages ‘sample 3’ revealed
an elastic but friable consistency, pinkish-grey color of
the sausage stuffing; pronounced characteristic smell,
salty, with a moderate amount of spices, taste. In the way
of cooking revealed that the broth is cloudy, pale pink
with drops of fat on the surface.

The study of sausages ‘sample4’ found that the
consistency of the sausage is elastic, tender and juicy, and
the minced meat in the cut is light pink and
homogeneous; the smell is delicate and specific, a
moderate amount of spices and salt is felt. The broth was
pale pink, transparent, fragrant, with a few drops of fat
on the surface.

Generalized results of sensory evaluation of sausages
are shown in Fig. 1. The figure shows that the highest
number of points — 29.6 — scored sausages ‘sample 2’,
sausage ‘sample 1” and ‘sample 4’ also received quite high
scores — 29.2 and 289 points, respectively. Instead,
sausages ‘sample 3’ were significantly resigned to all
studied indicators of the other studied samples and
received the lowest overall score — 26.7. However, it is
important to note that despite the significant difference
in the number of scores obtained by the results of
sensory evaluation, all samples meet the requirements of
the national standard for organoleptic parameters.

According to the results of determining the mass
fraction of the main components of the chemical
composition of the experimental samples of sausages
(Table 2), it was found that the mass fraction of protein
ranged from 11.97 £0.11 to 13.7 + 0.26%, mass fraction
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of fat— from 16.66+0.27 to 17.01 +0.31%, mass
fraction of moisture — from 64.6 + 0.23 to 66.8 + 0.44%,
which meets the requirements of DSTU 4436:2005
(DSSU, 2006) depending on the manufacturer.
Regarding the salt content, in sausages ‘sample 1’
(1.98 £0.01%), ‘sample 2" (1.96 + 0.08%) and ‘sample 4’
(1.99 £ 0.1%) its mass fraction met the requirements of
the national standard, however in the product ‘sample 2’
the figure was 2.11 + 0.14%, which is 0.11% higher than
the norm regulated by DSTU 4436:2005 (DSSU, 2006).

Appearance

Consistence

Taste

Smell

eeeees Sample 1 = . «Sample 2

= = Sample 3 e Sample 4

Figure 1. The results of sensory evaluation of
sausages ‘Dytiachi’ premium grade from different
manufacturers

Table 2 — Indicators of the chemical composition of
sausages ‘Dytiachi’ premium grade, M £ m,n=5

DSTU Tested samples

Name of .

.o requir-(Sample|Sample| Sample|Sample

indicators

ements 1 2 3 4
Mass fraction
ofprotein, 12.0 12.1 13.17 | 11.97 11.9
not more ’ +0.13 | +£026 | 0,11 | £0.11
than, %
gﬁi frrlzct“on o | 1677 | 1666 | 17.01 | 1687
’ ’ +054 | +£027 | £0.31 | £0.22

more than, %
Mass fraction
of moisture, 68.0 659 | 6496 | 66.04 | 66.8
not more ’ +048 | £0.23 | £0.51 | £+0.44
than, %
Mass fraction
of kitchen 20 1.98 1.96 2.11 1.99
salt, not more ) +0.01 | £0.08 | +0.1 | +0.11
than, %

According to the results of microbiological studies
(Table 3), it was found that all experimental samples of
sausages meet the requirements of DSTU 4436:2005
(DSSU, 2006). The content of MAFAnM is in the range

35



Part 3. Biosafety

from (1.7 +0.13) x 10> to (2.6 +0.19) x 10* CFU/cm’>.
BGCP (coliform bacteria), sulfite-reducing clostridia and
staphylococci in 1 g and salmonella and listeria in 25 g of
the product were not detected.

According to the results of the study of the content of
7Cs and *°Sr radionuclides (Table 4), it was established
that their content did not exceed the levels regulated by
the national standard.

Table 3 — Microbiological indicators of sausages
‘Dytiachi’ premium grade, M + m,n =5

Nameof |PSTU Tested samples Xx10*> CFU/cm’
indicators requir-|Sample|Sample|Sample|Sample
ements| 1 2 3 4
Quantity of not
1.8 1.7 2.6 2.1
AR | MOt N 4002 | £0.13 | £019 | £021

Table 4 — The content of radionuclides in sausages
‘Dytiachi’ premium grade, M+ m,n=>5

Thus, the analysis of the results of research on the
quality of sausages of the premium grade ‘Dytiachi’
found that the test products ‘sample 3’ does not meet the
requirements of the national standard for the mass
fraction of salt, which is unacceptable, especially for
products approved to be used by children.

Conclusions. Labeling of packaging of tested samples
of sausages ‘Dytiachi’ contains basic production and
consumer information in accordance with paragraph 1
of article 6 of the Law of Ukraine ‘About information for
consumers about food products’ (VRU, 2019).

However, none of the samples contains information
on the mass content of saturated fats and salt, moreover
the carbohydrate content is indicated only on the label of
sample No.2, which violates the requirements of
article 23 of this law.

When labeling test samples No.1, 2, and 4,
manufacturers use the statement ‘Recommended for diet
of preschool children (from 3 years) and school age’,
which is consistent with the text of DSTU 4436:2005
‘Boiled sausages, frankfurters, sardellas, meat loaves.
General specifications’ (DSSU, 2006), but contradicts the

Name DST.U Tested samples, Bq/kg ‘Requirements for claims on the nutritional value of
of indicators |T€dWir-[Sample|Sample SampleSample|  £,0ds and claims on the health benefits of foods’ (MHU,
ements 1 2 3 4 2020).
1970 200 | 231 | €33 | 453 | 544 According to the results of the study of chemical
+0.21 | £0.19 | £0.13 | £0.61 [ composition, it was found that in sample No. 2 the mass
90gy 20 0.53 0.64 0.46 0.53 fraction of table salt was 2.11 + 0.14%, which exceeds the
+0.14 | £0.22 | £0.37 | +0.21 content regulated by the state standard by 0.11%.
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