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ACCESS TO OPEN SCHOLARLY RESEARCH
DATABASES OF GOOGLE CORPORATION

The Google aim is to organize and to structure free access
information. Recently, it has focused on the commercial segment
of the Internet, but now it pays more attention towards the needs of
scholarly research community.

+

The corporation has launched a new tool, Dataset Search, that
gives a direct access to open data on scholarly research, statistics,
and other information. This function is expected to reduce time for
search of data requested by researchers.

+

Datasetis a separate data archive where information on NASA and
NOAA researches, images, and video records, as well as data from
some academic depositories, in particular, the Harvard University,
University of Boston, and Inter University Consortium for Political
and Social Research (ICPSR) are stored.

Source:

https://itc.ua/blogs/v-google-predstavili-instrument-
oblegchayushhiy-poisk-nauchnyih-dannyih/
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MANAGING QUALITY AND SAFETY DURING THE PRODUCTION
OF YOGHURT WITH HONEY PRODUCTS

Introduction. One ofthe innovative approaches to developing food quality and safety programs today is a system ba-
sed on the principles of HACCP (Hazard Analysis Critical Control Points). The system enables to prevent danger in the
early stages of food production.

Problem Statement. In Ukraine, itisnecessaryto carryoutaspecialmonitoring ofthe qualityand safety ofdairy products
due to a poor quality ofraw materials and significant difficulties in tracing its use in the processing, which, together with
the lack of refrigerated logistics and storage, significantly shorten the shelflife of Ukrainian dairy products as compared
with the European ones.

Purpose. The use of HACCP principles for developing new types ofdairy products, in particular, yogurt with honey products.

Materials and Methods. Dairy, biotechnological and non-dairy raw materials, packing material, stages of the techno-
logical process.

Results. Allpossible hazard factors that may existin raw materials, packing materials or during the use ofany technolo-
gical operation associated with the product haves been identified. The analysis of risks for each potentially dangerous
factor during the production ofyogurt with honey products has been carried outand a listof potential dangers based on
the risk chart has been compiled. It has been established that the biological potentially dangerous factors include con-
forms, pathogenic microbes, mold, and yeast; the chemical ones are toxic elements, radionuclides, mycotoxins, and an-
tibiotics: the physical ones include impurities coming from raw materials, with water, from technological equipment and
packing materials. Six critical control points have been determined: the acceptance of dairy and non-dairy raw materials;
cooling and reservation of milk; pasteurization; fermentation; and packing.

Conclusions. The technological chart for making yogurt with honey products by a reservoir method using the HACCP
elements has been developed and the indicators of quality and safety of the finished product have been determined.

Keywords: yoghurt, honey products, quality, safety, technology, risk, hazard factor, and critical control points.

The development of society leads to an increase  kind. The determinants are risks associated with
in the level of risk to the existence of the human-  food products, drinking water, natural and man-
© MERZLOV. S. RUDAKOVA. X. SNIZHKO. 0.. LOMOVA. N, made envwonmentg. The safety of drinking water

NARIZHNIY, S., and VOROSHCHUK, V., 2018 and food products is the main factor of health and
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Managing Quality and Safety During the Production of Yoghurt with Honey Products

longevity of human being. The quality and safe-
ty of food products are currently determined not
only by their attractiveness for domestic consum-
ers, but also by their competitiveness in world
markets.

There are many dangers associated with food-
stuffs that can be harmful to human health. Every
year, millions people around the world suffer from
food poisoning. Uncontrolled use of various nu-
tritional additives, microbiological hazards, envi-
ronment pollution, agrochemicals and other
abuses in the production of food products signifi-
cantly reduce the level of food safety. As aware-
ness of the consequences of food hazards for hu-
man health as well as the importance and rapid
growth of the global food market and the con-
sumer demand for safe food products increase,
analyzing the risks associated with foodstuffs gets
more and more relevant [1—3].

Pursuant to the Law of Ukraine on the Basic
Principles and Requirements for the Safety and
Quality of Food Products, food safety is the con-
dition of food product that results from activities
related to its manufacture and circulation, which
are carried out in compliance with the require-
ments established by sanitary measures and/or
technical regulations, and ensures the confidence
that this food product does not harm the health
ofthe person (consumer) provided it is consumed
as intended [4]. The modern food industry is
characterized by the use of diverse raw materials,
food additives, packing materials, which causes
the emergence of both positive and negative con-
sequences for the human health. In this situation,
the most logical step for manufacturing high-
quality products isto harmonize the requirements
for product safety through the use of the gener-
ally accepted Hazard Analysis Critical Control
Points [5].

HACCP is internationally recognized preven-
tive approach aiming, firstly, at predicting and
preventing biological, physical, and chemical
hazards and, further, at testing the final product.
It is a system for assessing the hazards of raw food
materials, processes, and finished products. This

ISSN2409-9066. Sci. innov. 2018, 14(6)

system pays particular attention to the process

control at the earliest stages of the product man-

ufacture scheme using control of operations and

(or) methods and continuous monitoring at criti-

cal control points [5, 6]. This system can apply to

a wide range of simple and complex operations

throughout the foodstuff production and sale

chain. In addition, it has the following advantag-

es over other quality management systems:

+ prohibit the production and distribution of ha-
zardous food products;

+ can apply to all parts of the food chain;

+ designed specifically for controlling food and
raw food materials;

¢ uses a precautionary approach;

+ clearly divides the personnel responsibility for
the safety of products;

+ reliably protects the manufacturer reputa-

tion [7].

The Codex Alimentarius Commission defines
the hazard as biological, chemical or physical fac-
tor in food product or the condition of food prod-
uct with a potential adverse effect on the human
health. Physical hazards (for example, solid par-
ticles in buckwheat or beans, bones in meat, etc.)
are most easily detected; the effect of chemical
and biological hazards is much more complicated
because of the lack of research data to support
various theories and the complexity of interac-
tions between biochemical processes in the hu-
man body. The human body reaction to the dis-
ease orthe harm-causing factors depends on many
different interconnected factors. In addition, the
effects on health in various people may be severe,
moderate or absent [8].

In the domestic market, there is a very diverse
range of fermented milk drinks, but the majority
of them contains synthetic or modified ingredi-
ents. Unnatural fillers, stabilizers, thickeners, ex-
cess sugar, etc. greatly reduce the nutritional and
biological value of natural fermented dairy prod-
ucts. In addition, the demand for "premium" or-
ganic dairy products made exclusively of natural
ingredients that have not underwent any trans-
formation is constantly growing.
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Table 1
The Criteria for Assessment of Hazard Factors

Criteria
Score
Probability Consequences for the human health
Very low mild (does not lead to disablement)

Low moderate (disablement during seve-
ral days, no further manifestations
of adverse effects)

3  Considerable Severe (long-term disablement, 3rd
group disability)

Critical (IS or 2rdgroup disability,
lethal effect)

4 High

Therefore, the creation of natural, high-quali-
ty, and safe fermented milk products that have a
targeted effect on the consumer's body and high
consumer properties is a relevant task. It has been
achieved by developing an innovative technology
for the manufacture of fermented milk product
based on raw dairy materials and honey products
as extremely rich source of essential nutrients.
The technology is a set of operations to be per-
formed in a clearly defined sequence, which en-
sures a high quality of the finished product [9].

The use of the HACCP system in the produc-
tion of food products has been discussed in the
works of Yu. P. Belov [10], T. M. Dymanya, T.G. Ma-
zura [11], and O. M. Yakubchak [12]. In the scho-
larly research literature, there are publications on
the analysis of potential hazards during the pro-
duction of dairy products [13—16]. However, for
manufacturing new safe food products, approp-
riate management programs should be developed
in order to assure their quality and safety.

The aim of this research is to apply innovati-
ve approaches to the development of quality and
safety management programs for manufacturing
yogurt with honey products.

The objects of research are as follows: raw
milk (unskimmed cow milk) in accordance with
DSTU 3662-97, the biotechnological material is
a bacterial preparation according to TU U 15.8-
24367290-013: 2006; the non-dairy materials are
beekeeping (honey) products (pollen pellet in ac-

cordance with DSTU 3127-95, cis-Carpathian
natural honey according to DSTU 4497:2005,
royal jelly according to DSTU 4666:2006), sugar
powder according to DSTU 2213-93; the finished
product is yoghurt with honey products accor-
ding to TU U 15.5-00493706-002:2009; the pac-
king material is polystyrene cups; and the stages
of the technological process.

To identify the risk factors in the technology
for manufacturing yogurt with honey products
the decision-tree scheme has been used [17, 67].

The probability for each hazardous factor has
been assessed using the algorithm shown in Fig. 1
[18], which is based on the combination of prac-
tice, epidemiological data and information from
scholarly research literature.

The probability of hazard factors and the
danger level are scored in points as given in Tab-
le 1[18].

The risk analysis for each potentially hazard-
ous factor has been made taking into account the
probability of each factor and the severity of the
consequences based on the diagram [17, 80].

In order to objectively assess the requirements
for establishing critical control points (CCP) to
control the identified hazard factors for each type
of raw material used, within the framework of
specific operation of the technological process,
the decision-tree scheme has been used [17, 95].
It provides for sequential answers to the system-
atized list of six questions.

The analysis of the hazards is a decisive prin-
ciple of the HACCP system. The hazard factors
are processed in the two stages: the identifica-
tion and the analyst' In order to analyze and to
properly identify all potential hazards, it is ne-
cessary to have profound technical and scienti-
fic knowledge in various spheres of food produc-
tion [5].

W ithin the HACCP system, only such hazards
are considered, the prevention, elimination or re-
duction of which to acceptable levels are essential
for the production of safe food products. The fac-
tors that are unlikely to occur or have a negligib-
le effect are not considered within the framework

SSN 2409-9066. Sci. innov. 2018, 14(6)
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Fig. 1. Algorithm for assessment of hazard factor probability

of the HACCP system, but can be taken into ac-
count in terms of Good Manufacturing Practices
(GMP/GHP) or general sanitary and hygiene
rules for specific branch of food industry [17].

In order to identify all possible hazards that
may exist in raw materials, packing materials or
in the course of any technological operation re-
lated to the manufacture of product, it is neces-
sary to make a complete description of the food
: roduct, including all the ingredients, processing
methods, packing materials and so on, which are
mvolved in the product manufacture [17].

Therefore, a description of the product (Tab-
le 2), a list of raw materials and other materials
i Table 3), and a flow chart for the production of
yogurt with honey products (Fig. 2) have been

SSN 2409-9066. Sci. innov. 2018, 14(6) 25

prepared for the analysis of threats and the devel-
opment of a program for quality and safety man-
agement of the manufacture of yogurt with honey
products based on the HACCP principles.

It should be noted that the technological pro-
cess for manufacturing the yogurt with honey
products differs from the conventional one by op-
erations related to preprocessing of honey pro-
ducts and preparation of a fermentation mix on
pasteurized skimmed milk (Fig. 2). In addition,
to preserve the prebiotic properties of honey pro-
ducts, they are introduced at the stage of fermen-
tation without additional heat treatment. The
studies have shown that the microbiological pu-
rity of the finished product is stable until the safe
level of acidity is reached [9].
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Table 2
The Product Specification

Name of the product Honey yoghurt

Product properties Titrated acidity —90—120 °T

which are important cgontent of lactic acid bacteria: at

for its safety least, 104cfu/cm3

Use Ready to use

Potential customers All groups of population, except for
those who are sensitive to honey

products
Packing Sealed cups
Shelf life 7 days, at atemperature of 42 °C
Place of sale Retail network

Consumer instruc- Keep at a temperature of 4+2 °C,

tions on the label shelf life expiry date must be spe-
cified

Shipping conditions Cooled, transportation by special
vehicles

Table 3
Raw Materials Used for Yoghurt Production

Raw dairy material Unskimmed cow milk

Biotechnological
material

Bacterial preparation (S. thermophi-
lus, L. acidophilum, L. bulgaricus)
Non-dairy material Sugar powder

Royal jelly

Pollen pellet

Honey

Packing materials  Polystyrene cups

To identify the risk factors (biological, chemi-
cal, and physical) in the technology for manufac-
turing yogurt with honey products, it is necessary
to sequentially answer the questions about each
factor that could potentially be considered as
dangerous at each stage of the product manufac-
ture, as indicated in the decision-tree scheme [17,
67]. One of the first questions is, "Is it possible
that the raw material bears any potential risk fac-
tor?" If the answer is "no", then this potentially
dangerous factor in raw materials is not consid-
ered. The same is done in the case if the presence
of hazardous factor in question in the production
line is unlikely. Ifanswer to the question "Is there
an unacceptable level or is survival, steadiness or

potential increase in the risk factor is possible at

this stage?" is "no", then this potentially danger-

ous factor is excluded from the further analysis.

However, if the answer is "yes," it is necessary to

proceed to the next question, "Is any appropriate

reduction in the risk factor at the next stage pos-
sible?" In the answer is affirmative, the potential-
ly dangerous factor is not considered here, but
the stage at which the corresponding reduction
occurs is regarded as a critical point of control. If
the answer to the above question is "no," then the

"real" danger is considered to be identified, with

control (preventive) measures established.

The hazard factors mentioned in the Law of
Ukraine on the Basic Principles and Require-
ments for safety and Quality of Foodstuffs [4]
and DSTU 4343:2004 Yoghuits. General Specifi-
cations are referred to the significant ones irres-
pective of the results of assessment.

The data obtained from the analysis of hazard
factors are used to determine the following:

+ the severity of effects on the human health;

+ assessment of risks associated with identified
hazards at different stages of the technologi-
cal process;

+ points or stages where control leads to prevent-
ing threats or reducing them to an acceptable
level, i.e. critical control points (CCPs).

The severity of effects is the magnitude of the
hazard or severity of the consequences that may
occur in the event of hazard. It indicates the ty-
pe of effect induced by realization of the risk fac-
tor —from barely felt temporary discomfort to
more serious reversible and irreversible conse-
quences, including lethal complications [17].

Following the algorithms shown in Fig. 1, the
probability of risk factor during the production
of yogurt with honey products has been assessed.
In addition, at this stage of research, further risk
analysis is carried out for each potentially dan-
gerous factor. The limit of permissible risk on the
qualitative diagram with coordinates "Probabili-
ty of hazard factor" and "Severity of effects” has
been determined: ifthe point is on the borderline
or above it, the factor is taken into account, whe-

ISSN 2409-9066. Sci. innov. 2018, 14(6)
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Incoming milk control

Milk reservation

Bactofugation, t = 50—55 °C

Normalization,t =43 £ 2 °C

Homogenization, t = 60—65 °C i 12—15 MPa

Pasteurization, t = 88 + 2 °C, 10—12 min

Cooling,t =39+ 1°C

Acceptance and preparation of components of non-dairy raw

materials

r '

Honey products Sugar powder

Ferment

Pasteurized skimmed milk at a temperature oft =39+ 1°C

Stirring for 10—15 min

Introduction of ferment at atemperaturet = 39 + 1 °C and stirring for 15—20 min

1r

Reservoir method

Fermentation in reservoir,t =39+ 1°C, 50+ 0,3h

Stirring and coolingdown tot = 14+ 2 "C

Packing

1
Thermostat method

Packing

Fermentation in thermostat,t =39+ 1°C,50+0,3h

Coolingdowntot=14+2°C

(o]

Further cooling down to t =4 + 2 °C and storage within 7 days

Fig. 2. Flow chart of technological process for manufacture of yoghurt with honey products

reas if the point is below, the factor is neglected
[17, 80]. For example, the E. coli group bacteria
(ECGB), pathogenic microorganisms, in particu-
lar, Salmonella, Staphylococcus aureus, mold fungi,
and yeasts are referred to the potentially danger-
ous biological factors. The probability of ECGB
is assessed according to the algorithm (Fig. 1)
and scores 3 points, while the severity of conse-

ISSN 2409-9066. Sei. innov. 2018, 14(6)

quences scores 4 points. The obtained point is
above the permissible risk level on the diagram.
Consequently, the ECGB factor is taken into ac-
count during the yogurt production and its con-
trol. Thus, according to the analysis, the factors
to be controlled are identified as follows: ECGB,
pathogenic microorganisms (Salmonella, Staphy-
lococcus aureus, molds and yeasts), mycotoxins

27
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Table 4
Potential Hazards in the Production of Yoghurt with
Honey Products and Their Characteristics

(;C’fe:figcté Probabi- Necessity
lity score to control
score the factor*

Hazard factor

Biological hazardfactors

E. coli group bacteria
(ECGB) 3 4 +
Pathogenic microorganisms,
including Salmonella 4 2
Staphylococcus aureus 4 2
Fungi, molds and yeastsi 3 3

Chemical hazardfactors
Toxic substances 2 2 -
Mycotoxins (aflatoxins M,
and B,) 4 2 +
Radionuclides 2 1 —
Antibiotics and inhibitors 2 3 +
Residues of detergents and
disinfectants 2 2 —
Residues of technical aids 2

Physical hazardfactors
Impurities from raw ma-
terials 3 3 +
Impurities from wells and
water pipes 3 2 +
Elements from equipment
and products of its wear
(metal particles, lubricants,
etc.) 3 1 —
Residuals  of  packing
materials (paper, etc.) 3 1 +
Personal things of workers
and visitors, uniform 3 1 —

Note. * «+» the factor is taken into account; «—» the factor
is neglected

(in particular, aflatoxins Mtand ), antibiotics
and inhibitors coming from the raw materials,
wells and water pipes, residues of packing materi-
als, since their scores are higher than the permis-
sible risk in the diagram.

As aresult of the analytical study, the potential
hazards related the production of yogurt with
honey products have been listed (Table 4).

During the risk analysis, the points of the tech-
nological process, where control measures are to
be implemented have been identified. Based on
the analysis of these factors and the application of
the decision-free scheme [17, 95] critical control
points that significantly affect the quality and
safety of yogurt with honey products have been
determined. The critical control point is defined
as the stage at which a control measure can be
implemented and which is mandatory for the
prevention of a threat to food safety, the elimi-
nation of such a threat or its reduction to an ac-
ceptable level.

To determine the CCP for raw materials and
the process of producing yogurt with honey prod-
ucts, each question is answered at each stage
where significant hazards are identified, and an
algorithm for further actions is determined for
each identified factor (Table 5).

As a result of the research, a rather significant
amount of CCP has been identified. In the prac-
tice of the HACCP system development and op-
eration. it is noted that such points should be no
more than 8—10 [5]. In order to reduce the num-
ber of CCP. they have been combined according
to the following rule: CCPs are combined if they
are controlled by the same person and are rela-
ted to the same operation (operation is the com-
pleted part of the technological process perfor-
med at one work station). The summarized results
on the definition of critical control points during
the production of yogurt with honey products
are presented in Table 6.

The results of research on the identification of
hazard factors and critical control points for the
production of yogurt with honey products have
been used to design a production flowchart for
production by the reservoir method as the most
economically advantageous, with critical control
points (CCP) and corresponding quality indica-
tors specified (Fig. 3).

Consequently, as a result of the analysis of ha-
zard factors and risks for each of them, according
to the composed list, the critical control points
have been identified for the production of yogurt
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Table 5

Decision Tree for Identifying the Critical Control Points for Raw Materials
and Technological Process Operations Used in Manufacturing Yoghurt with Honey Products

Question

Can the raw material contain the identified
hazard factor at an unacceptable level?

Willthe processing, includingtheexpected
use by the consumer, eliminate the hazard
factor or reduce its effect to an acceptable
level?

Is formulation of a finished product im-
portant for preventing any increase in the
hazard factor to an unacceptable level?
Can the identified hazard factor reach or
increase to an unacceptable level at this
technological stage?

Will further processing, including the
expected use by the consumer, ensure
removal of or reduction in the hazard
factor to the permissible level?

Is this stage specifically designed to
eliminate or to reduce the hazard factor to
an acceptable level?

Actions depending on the answer

Yes

If there is uncertainty about the answer,
the answer is "yes" but further question
3.2. is to be answered

The raw material is not critical, but the
stage of production process, where this
hazard is managed, has been defined as
CCP

The relevant indicators of product or sta-
ge (for example, pH, water activity, tem-
perature, etc.) are considered as CCP

For any stage, go to question 3.5

The stage of technological process is not
critical. Go to the next step, starting
with question 3.3

The analyzed stage isa CCP

No

This raw material is not con-
sidered a CCP, go to the con-
sideration of the next raw
material

The raw material is consi-
dered a CCP

None factor that does not lead
to change in the recipe is ta-
ken into account

For any stage, go to question
3.6

The analyzed stage isa CCP

The analyzed state is not a
critical one. Go to the next sta-
ge starting with question 3.3.

Table 6

Critical Control Points of Production of Yoghurt with Honey Products

Stage of technological process (CCP)

Type and potential hazards

Acceptance of raw milk (CCP 1)

Acceptance of raw non-dairy materials
(CCP 2)

Milk cooling and reservations (CCP 3)
Pasteurization (CCP 4)

Fermentation (CCP 5)

| Packing (CCP 6)

ISSN 2409-9066. Sei. innov. 2018, 14(6)

Biological: ECGB, mesophilic aerobic and facultative anaerobic microor-
ganisms (MAFAM), salmonella, tuberculosis, brucellosis, and somatic cells.
Chemical: toxic substances, mycotoxins, antibiotics, pesticides, inhibitors,
radionuclides, and hormonal drugs

Biological: yeasts, molds, ECGB, MAFAM, salmonella, pathogenic staphy-
lococci. Chemical: toxic substances, mycotoxins, antibiotics, pesticides, ra-
dionuclides

Biological: ECGB, MAFAM, Listeria monocytogenes, salmonella, pathogenic
staphylococci

Biological: ECGB, MAFAM, Listeria monocytogenes, salmonella, pathogenic
staphylococci, yeasts, molds, and fungi. Chemical: enterotoxins

Biological: ECGB, salmonella, pathogenic staphylococci, S. aureus. Chemical:
enterotoxins, residuals of detergents and disinfectants

Biological: ECGB, MAFAM, yeasts, molds, and fungi. Chemical: Residuals of
detergents and disinfectants
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Correction actions

Unskimmed milk A
+
Incoming control, purification No

Quality control

FTC: O, Ph-Ch, M, S Temperature regulation,

time control
PR Yes 1
, No
H . . - . = + o,
Temperature, cooling; FTC: O, Ph-Ch, M, S — > Reservation; FTC: O 'ljh Ch. M, S;t= 4+2°C,
duration: at most 6 h
No
r
Homogenization; FTC: Ph-Ch; . Bactofugation; FTC: M;
’ ’ . : _ 4-—--
t = 60-65 °C, pressure: 10—12 MPa - Normalization; FTC: Ph-Ch t = 50-55 °C

Temperature No  Pasteurization; FTC: O, Ph-Ch, M;
regulation, e as euilzggl(ln,z oc 1'0 '12 o Honey products Sugar powder
time control t=882 » 10-1e min
Yes
Correction ) Incoming control; FTC:
actions No Quality control Ferment FTC: M 0, Ph-Ch, M, S
skimmed milk t = 39 + 1°C, e: Quality control
Stirring 10-12 min
No
Cooling and introduction of ferment; Correction
FTC: Ph-Ch; t = 39 + 1°C, 15-20 min actions
Fermentation; FTC: O, Ph-Ch, M;
t=39+1°C,50+03h
Yes

Stirring and cooling; FTC: O, Ph-Ch, M; Packing and labelling;

Quality control

t= 14+2°C FTC: O, Ph-Ch, M, S
No
Utilization
Storage and distribution; - Q_uglity control M Further cooling; FTC:
t=4zx2°C of finished product O, Ph-Ch, M;t=4+2°C

Fig. 3. Technological flow chart of manufacture of yoghurt with honey products by the reservoir method. Factors to be
controlled: O —organoleptic; Ph-Ch —physical and chemical; M —microbiological; S —safety
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Table 7

Quality and Safe:> Indicators of Yoghurt with Honey Products Manufactured
Based on the Designed Production Flow Chart

Indicator

According to DSTU

Value

. Control methods
In yoghurt with

4343:2004 * honey products **
Titrated acidity, °T 80-140 90-120 GOST 3624-92
Number of lactic acid bacteria (5. ther- 107 ' 109 GOST  10444.11-89,
mophilus. L. acidophilum, L. bulgaricus). DSTU IDF 117B:2003
cfu per 1cm3
Number of S. aureus, per 1¢cm3 NA ND GOST 30347-97
Pathogenic microorganisms, in parti- NA ND DSTU IDF 93A:2003
cular, Salmonella, bacteria per 25 cm3
ECGB (coliform) per 0.1 cm3 NA ND DSTU 7357:2013
Molds and fungi, cfu/cm3 <50 <50 GOST 10444.12-88
Yeasts, cfu/cm3 <50 <50 GOST 10444.12-88
Toxic elements, mg/kg
Lead <0.100 ND (<0.100) GOST 26932-86
Cadmium <0.030 ND (<0.030) GOST 26933-86
Mercury <0.005 ND (<0.005) GOST 26927-86
Copper <1.000 ND (<1.000) GOST 26931-86
Zinc <5.000 0.01+0.003 GOST 26934-86
Arsenic <0.050 ND <0.050 GOST 26930-86
Aflatoxins, mg/kg
B, <0.001 ND (<0.001) MB Ne 4082
M, <0.0005 ND (<0.0005) MB Ne 4082

Note. *NA —not admitted; **ND —not detected.

with honey products. The proposed flow chart for
the production of yogurt with honey products
with the hazard factors and risks taken into ac-
count minimizes or completely reduces their oc-
currence, which fundamentally affects the quality
and safety of the finished products (Table 7).

Conclusions

As a result of the research, innovative ap-
proaches, namely, the HACCP system principles
for the technology of production of yogurt with

honey products have been implemented to ensure
the quality and safety of the yoghurt. For the first
time, a unique comprehensive list of biological,
chemical, and physical potential hazards has been
proposed; critical control points have been iden-
tified for all stages of the production of yogurt
with honey products. A flow chart for the pro-
duction of yogurt with honey products by reser-
voir method using HACCP elements has been
designed, and the quality and safety indicators of
the finished product have been determined.

REFERENCES

1 Food safety risk communication resources. Joint Institute for Food Safety and Applied Nutrition. Ajoint project bet

ween the University of Maryland and the United States Food and Drug Administration. URL: http://www.foodriskclea-
ringhouse.umd.edu/risk_comm_foodsafety.cfm. (Last accessed: 23.01.2018).

ISSN2409-9066. Sei. innov. 2018, 14(6> 31


http://www.foodriskclea-

Merzlov, S., Rudakova, T., Snizhko, 0., Lomova, N., Narizhniy, S., and Voroshchuk, V.

2. Buchanan, R. L. (2010). Bridging Consumers’Right to Know and Food Safety Regulations Based on Risk Assessment.
Risk Assessment of Foods. In C.-H. Lee (Ed.). KAST Press: Korea.

3. Byrd, D. M., Cothern, C. R. (2000). Introduction to risk analysis. ABS Consulting. Government Institutes Division,
Rockville, Maryland.

4. Zakon Ukrainy Ne 774/97-VR «Pro vydavnychu spravu» vid 23 hrudnia 1997 r. [in Ukrainian].

5. Hazard analysis and critical controlpoint (HACCP) system and guidelinesfor its application. (1996). Report of the 29th
session of the Codex Committee on food hygiene, Alinorm. 97/13A, Appendix Il. Rome.

6. Mortimore, S., Wallace, C. (2013). HACCP —A practical approach second thirded. Chapman and Hall, London.

7. Ropkins, K., Beck, A.J. (2000). Evaluation of worldwide approaches to the use of HACCP to control food safety.
Trends in Food Science & Technology, 11(1), 10—21.

8. WorkingPrinciplesforRiskAnalysisApplication inthe Framework ofthe CodexAlimentarius. (2007). Codex Alimentarius
Commission CAC/GL 62—2007.

9. Lomova, N. M., Snizhko, O. O., Ochkolias, O. M. (2017). Biotekhnolohiia kyslomolochnoho napoiu z kompleksom api-
produktiv. Kyiv [in Ukrainian].

10. Belov, lu. P. (2005). Rozrobka ta vprovadzhennia systemy upravlinnia bezpechnistiu kharchovykh produktiv
HACCP. Svityakosti Ukrainy, 2,42—45 [in Ukrainian].

11. Dyman, T. M., Mazur, T. H. (2011). Bezpeka prodovolchoi syrovyny i kharchovykh produktiv. Kyiv [in Ukrainian],

12. Yakubchak, O. M., Dyman, R. M., Oliinyk, L. V. (2005). Metodychni rekomendatsii shchodo vprovadzhennia systemy
HACCP na molokopererobnykhpidpryiemstvakh. Kyiv [in Ukrainian],

13. Kassem, M., Salem, E., Ahwal, M., Saddik, M., Gomaa, F. (2002). Application of hazard analysis and critical control
point system in the dairy industry. East. Medit. HealthJ,, 8(1), 114—128.

14. Papademas, P., Bintsis, T. (2010). Food safety management systems (FSMS) in the dairy industry: a review. Intern.
J. Dahy Technol., 63(4), 489-503. DOI: 10.1111/j.1471-0307.2010.00620.x.

15. Sandrou, D. K., Arvanitoyannis, I. S. (2000). Implementation of hazard analysis critical control point (HACCP) sys-
tem to the dairy industry: current status and perspectives. Food Rev. Intern., 16(1). 77—111. DOI: 10/1081/FR1-100100283.

16. Ali, A. A, Randal, M. F. (2002). Implementation of HACCP to bulk condensed milk production line. Food Rev.
Intern., 18(2-3), 177-190. DOI: 10/1081/FR1-120014687.

17. Systema HACCP. Dovidnyk. (2003). Lviv [in Ukrainian].

18. Gurinovich, G. V. (2011). Metodicheskie ukazanija k prakticheskim zanjatijam po discipline «Otraslevaja standar-
tizacija i sertifikacija» dlja studentov special'nosti 260301 «Tehnologija mjasa i mjasnyh produktov» vseh form obuchenija.
Kemerovo [in Russian],

Received 12.03.18

C.B.Mep3noBT.B. Pygakosa2 O.0. CHi>kKK03
H.M.NomosaC.A. Hapi>kHuiiB.4. Bopowyk?2
16inouepKiBCbKWiA HaliOHaNbHWIA arpapHUin yHiBepcuTeT,
nn. CobopHa, 8/1, bina Liepkea, 09117, Knuiscbka 06/1.. YKpaiHa.
+380 04563 5 1288, bnau-rectorat@ ukr.net
2lHCTUTYT NPOLOBONLYMX pecypciB HauioHanbHOT akagemii arpapHUX HayK YKpainu,
Byn. €. CeepcTioka, 4 a, Knis, 02002. YkpaiHa.
+380 44 517 0228, dir@ipr.net.ua
3HauioHanbHWIA yHiBEpCUTET GiopecypciB i NPMPOAOKOPUCTY BaHHS Y KpaiHu,
Byn. epoiB O6opoHu, 15, Kunis, 03041. YkpaiHa
+380 44 527 8248, dakc +380 44 257 7155, rectorat@ nubip.edu.ua
4TepHONINbCbKNIA HaLiOHaNbHUIA TEXHIYHWIA YHIBEPCUTET iMeHi IBaHa lMyntos,
ByN. Pycbka, 56, TepHoninb, 46001. YkKpaiHa.
+380 352 52 4181, +380 352 25 4983. univ@tu.edu.te.ua

YNPABMIHHA AKICTHO TABE3MEYHICTHO
Mg YAC BUPOBEHULTBA NOTYPTY 3 ANIMPOAYKTAMU

BcTtyn. OgHum 3 iHHOBaUiHMX NigxofiB Ao po3pobneHHs nporpam 3abesnevyeHHA AKOCTI A 6e3Me4YHOCTi xap4yoBoil
NpoAYKLii cCbOroAHi € cnctema Ha ocHoBi npuHuunis HACCP (Hazard Analysis Criticai Control Points —aHani3s pusukis Ta
KPUTWUYHI TOYKM KOHTpoONt). Cuctema A03BONSIE 3an06irTM BUMHUKHEHHIO Hebe3neKn Ha paHHiX CTafiax BMPOOHMLTBA
Xap4yoBOoi NpoAYyKLUiT.
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Mpo6nemaTnka. B Ykpain < . LiiCHIOBaTN 0COGMBUIA KOHTPO/b MOKA3HMKIB SIKOCTiI Ta 6€3neYyHOCTi MONoY-
HOT NPOAYKLIT Yepe3 HU3bKY SKICTb C :* BUHM Ta CYTTEBY CKNAfHICTb MPOCTEXEHHA iT BUKOPUCTAHHA B NpoLeci nepepobku,
AKi, pa3oMm i3 BIACYTHICTIO XONOAWUN;:-::: NOTICTUKN Ta 36epiraHHsA, CyTTEBO CKOPOYYHTb TEPMiH NPMUAATHOCTI YKpaiHCbKOT
MOJIOUHOT NPOAYKLIT NOpiBHAHE 3 €BPI *  KOM.

MeTa. BukopucTtaHHs iy HACCP nig yac po3po6aeHHS HOBUX BUAIB MOMOYHUX MPOAYKTIB, 30KpeMa,
AorypTy 3 aninpogykramu.

Martepianu Ii meTogun. Me ' 0TOJ/IOFiYHA Ta HEMOJIOYHA CMPOBMHA, MaKyBalbHWI MaTepian, eTann TEXHONO-

riYHOro npouecy.

PesynbTaTtn. MpoBeAeHO ifieHT3 : Kanito BCIX MOX/IMBUX YNHHUKIB HEOE3MeKMW, AIKi MOXYTb iCHyBaTW B CUPOBUHI, Na-
KyBanbHMX MaTepianax abo nig yac 3acToCyBaHHA OyAb-AKOT TEXHONOTIYHOT onepawii, N0B’A3aHOT 3 BUTOTOBMEHHAM NPOAYK-
Ty. 3AiiCHEHO aHani3 pM3nKiB 3a KOXXHWM MOTEHLiHO HeBE3MNEeYHUM YNHHMKOM MNij yac BUPOGHULTBA MOrypTy 3 ani-
NpoAyKTamu Ta CKnageHo nepeg:-; 4 Te HUX Hebesnek BiAMNOBIAHO L0 AiarpaMmu pu3nkis. BcTaHoBMEHO, WO A0 rpynu
6i0NOriYHMX NOTEHLINHO YNHHUKIB Hebe 3NeKn HanexaTb 6aKTepii rpyny KMLWIKOBOT MafMyKy, NaToreHHi MikpoopraHismu,
naiceHeBi rpubu Ta ApidKAXKI: A0 XIMIYHUX —TOKCUYHI €NEeMEHTK, PagiOHYKIIgN, MIKOTOKCUHMW, aHTUBIOTUKN; A0 (i3NYHUX —
AOMIWKK, WO HAAXOAATb i3 CUPOBMHOLO, i3 BOAOK, 3 TEXHONONIYHOT0 06nagHaHHA, 3 NakyBalbHMX MaTtepianiB. BusHauyeHo
WicTb 06°€AHAHNX KPUTUYHMX TO-::K K HTPO/IO: NPUAMAHHA MOMIOYHOT i HEMONOYHOT CUPOBUHUN; OXONO4XKEHHS | pe3epBy-
BaHHA MONOKa; nacTepn3alif; CKBallyBaHHA: (hacyBaHHS.

BucHoBku. Po3po6neHo Tex:-: A y 6110K-CXemMy BUPO6GHMLTBA AOTYPTY 3 aninpoAyKTamMmu pesepsyapHuM cnocobom
3 BUKOpUCTaHHAM enemeHTiB HACCP Ta BU3HauYeHO NOKa3HMKM AKOCTI Ta 6e3ne4HOCTi rOTOBOro NPOAYKTY.

KntoyoBi cnosa', iiorypT, aninpofyKTu. AKicTb, 6€3neYHiCTb, TEXHONOTisA, pU3NK, HE6e3NeYHNA YNHHUK, KPUTUYHI TOY-
KN KOHTPONIO.
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YMNPABNEHWE KAYECTBOM W BE3OMACHOCTbIO
MNPV NMPOU3BOACTBE MOrYPTA C AMUMPOAYKTAMU

BBeseHne. OAHUM U3 MHHOBALMOHHLIX NOAXOAO0B K pa3paboTke mporpamMm o6ecnevyeHns KayecTBa M 6€30MacHOCTM
NULLEBOA NPOAYKLUMN ABNAETCA cMCTeMa Ha ocHoBe npuHuunos HACCP (Hazard Analysis Critical Control Points —aHa-
N3 PUCKOB M KPUTUYECKME TOUKM KOHTpOns). Cuctema no3BonseT nNpefoTBPaTUTb BOSHUKHOBEHME OMNACHOCTU Ha PaHHUX
CTaAunax Npon3BOACTBa MULLEBON NPOAYKLNN.

Mpo6nematnka. B YkpauHe He06XOAMMO OCYLLECTBAATL 0CO6bLIA KOHTPOAb NoOKasaTenell KayecTBa M 6e30MacHOCTH
MO/IOYHOW MPOAYKLUN M3-3a HA3KOTO KayecTBa Cbipbsl U CYLLECTBEHHYH C/IOXHOCTb NpocnexuBaemoe™ ero ucnonb3oBa-
HUA B npolecce nepepaboTKM, KOTOpble, BMECTe C OTCYTCTBMEM XOMOAUNbHOW NOTUCTUKU U XpaHEeHUSs, CYLLEeCTBEHHO COK-
palalT CPOK FrOAHOCTU YKPaMHCKOW MOMOYHOIM NPOAYKLMU MO CPABHEHWUIO C eBPOMECKOIA.

Llenb. Micnonb3oBaHue npuHunnos HACCP npu pa3pa6oTke HOBbIX BUAOB MOSIOUHbIX MPOAYKTOB, B YaCTHOCTU, MOTYyp-
Ta c anMnposyKTamu.

Martepuanbl U MeToAbl. MONOYHOE, GBUOTEXHONOMMYECKOE U HEMOIOYHOE Chipbe, YNAKOBOYHbI/ MaTepuan, aTanbl Tex-
HOMOTMYecKOoro npotecca.

PesynbTaThl. MpoBefeHa UAEHTU(HMKALUA BCEX BO3MOXHbIX ONAcHbIX (haKTOPOB, KOTOPbIE MOTYT CYLLLECTBOBATh B Cbl-
pbe, YNaKoBOYHbIX MaTepuanax uam npu NpUMeHeHUM N06OI TEXHONOrMYECKO onepaLumm, cBA3aHHOW ¢ npoaykToM. Ocy-
LLeCTB/IEH aHa/M3 PUCKOB MO KaXAOMY MOTEHLMaNbHO OnacHoMY (hakTopy Mpu NPpOU3BOACTBE /i0rypTa ¢ anunpoAyKTaMmu u
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Merrloy, 6., An(lakoVa, T., 3Trbko, O., koToVa, N.. blanrbTy, B., ang \Zoroshchuk, V.

COCTaB/fIeH MepeyeHb NOTeHLMabHbIX ONACHOCTEl MO AMarpaMmMe PUCKOB. Y CTaHOB/EHO, UTO B Fpynny 6MONOrMYecKnx no-
TEHUManbHO OMacHbIX HaKTOPOB OTHOCATCS GaKTepUU TPYMMbl KUWEYHO! nanoykn, naToreHHble MUKPOOPraHU3mbl, miec-
HEeBble TPMBLI U APOXKN; K XUMUYECKUM —TOKCUUHbIE 3N1EMEHTbI, PAANOHYKNAbI, MUKOTOKCUHbI, aHTUBUOTUKU; K PU3N-
UeCKUM —MpPUMECK, MOCTYNaloLLUE C CbIPbEM W BOJIOM, 13 TeXHONOrMYECKOro 060py10BaHUs U YNAKOBOUYHbLIX MaTepnanos.
OnpefeneHsbl WeCTb 06bANHEHHBIX KPUTUUYECKUX TOUEK KOHTPOAS: MPMEM MOMOYHOTO M HEMOMIOYHOTO BU/0B CbIpbsl; OX-
nax/eHve 1 pesepBrpoBaHMe MO/OKA; MacTepm3alus; CKBalluBaHue; Gpacoska.

BbIBoAbl. PaspaboTaHa TeXHONOrMueckas 610K-cxemMa NPOM3BOACTBA MOrypTa ¢ anunpoayKTamMu pe3epByapHbiM Crno-
co60M ¢ ucnonbsoBaHnem anemeHToB HACCP 1 onpegeneHbl mokasaTenn KayecTsa M 6€30MacHOCTW rOTOBOTO NPOAYKTa.

Kntouesble cnoga:norypT, anunpoAykTbl, Ka4yecTBo, 6€30MacHOCTb, TEXHOMOTUS, PUCK, ONACHbIV (haKTop, KpuTuUdec-
Ke TOUKN KOHTPOSS.
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