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MANAGING QUALITY AND SAFETY DURING THE PRODUCTION
OF YOGHURT WITH HONEY PRODUCTS

Introduction. One of the 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, itis necessary to carry out a special monitoring of the quality and safety of dairy products
due to a poor quality of raw materials and significant difficulties in tracing its use in the processing, which, together with
the lack of refrigerated logistics and storage, significantly shorten the shelf life of Ukrainian dairy products as compared
with the European ones.

Purpose. The use of HACCP principles for developing new types of dairy 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. All possible hazard factors that may exist in raw materials, packing materials or during the use of any technolo-
gical operation associated with the product haves been identified. The analysis of risks for each potentially dangerous
factor during the production of yogurt with honey products has been carried out and a list of potential dangers based on
the risk chart has been compiled. It has been established that the biological potentially dangerous factors include coli-
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.
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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
of the 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 productsis to 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
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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 or the 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
1 | Verylow mild (does not lead to disablement)
2 | Low moderate (disablement during seve-

ral days, no further manifestations

of adverse effects)

3 | Considerable i

Severe (long-term disablement, 3
group disability)

Critical (1 or 2" group 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 analysis. 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].

Within 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

ISSN 2409-9066. Sci. innov. 2018, 14(6)
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Has any negative information on emergence
of any hazardous factor in similar products been available
from external sources for recent ten years?

Have any negative results concerning
the manufacture of similar products been found upon
the results of in-house quality control?

Have any cases of adverse effect
on consumers of similar products been reported?

Probability:
considerable

Does this hazardous factor definitely
threaten to human life and health?

Probability 0

Probability: low

Probability:
high

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
product, including all the ingredients, processing
methods, packing materials and so on, which are
involved in the product manufacture [17].

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

Use

Potential customers

Packing
Shelf life
Place of sale

Consumer instruc-
tions on the label

Titrated acidity — 90—120 °T
Content of lactic acid bacteria: at
least, 10° cfu/cm?

Ready to use

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

Sealed cups
7 days, at a temperature of 42 °C
Retail network

Keep at a temperature of 4+2 °C,
shelf life expiry date must be spe-

cified
Cooled, transportation by special
vehicles

Shipping conditions

Tuble 3
Raw Materials Used for Yoghurt Production

Raw dairy material Unskimmed cow milk

Biotechnological | Bacterial preparation (S. thermophi-
material 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. If answer 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 Yoghurts. 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: if the 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

4

Acceptance and preparation of components of non-dairy raw

materials

Milk reservation

Y A\

<

]\ /l Honey products Sugar powder
Bactofugation, t = 50—55 °C
Normalization, t =43 £ 2 °C
Ferment

Homogenization, t = 60—65 °C1i12—15 MPa

4

I+

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

Pasteurized skimmed milk at a temperature of t =39 £ 1 °C

A4

Cooling, t=39+1°C

Stirring for 10—15 min

G

N

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

Y

Reservoir method Thermostat method
Fermentation in reservoir, t =39 £ 1 °C, 5,0 + 0,3 h Packing
S S
Stirring and cooling down tot =14 £2°C Fermentation in thermostat, t =39 £ 1°C,5,0£ 0,3 h
Packing Coolingdowntot=14%2°C

NS

NS

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

Severity
of effects
score

Necessity
to control
the factor*

Probabi-

Hazard factor .
lity score

Biological hazard factors

E. coli group bacteria

(ECGB) 3 4 +
Pathogenic microorganisms,

including Salmonella 4 2 +
Staphylococcus aureus 4 2 +
Fungi, molds and yeastsi 3 3 +

Chemical hazard factors

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 2 -

Physical hazard factors

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 M, and B,), 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

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

Actions depending on the answer
No. Question
Yes No

1 | Cantheraw material contain theidentified | If there is uncertainty about the answer, | This raw material is not con-

hazard factor at an unacceptable level? the answer is "yes" but further question | sidered a CCP, go to the con-
3.2.is to be answered sideration of the next raw
material

2 | Willthe processing, including the expected | The raw material is not critical, but the | The raw material is consi-
use by the consumer, eliminate the hazard | stage of production process, where this | dered a CCP
factor or reduce its effect to an acceptable | hazard is managed, has been defined as
level? Cccp

3 | Is formulation of a finished product im- | The relevant indicators of product or sta- | None factor that does not lead
portant for preventing any increase in the | ge (for example, pH, water activity, tem- | to change in the recipe is ta-
hazard factor to an unacceptable level? perature, etc.) are considered as CCP ken into account

4 | Can the identified hazard factor reach or | For any stage, go to question 3.5 For any stage, go to question
increase to an unacceptable level at this 3.6
technological stage?

5 | Will further processing, including the | The stage of technological process is not | The analyzed stage is a CCP
expected use by the consumer, ensure | critical. Go to the next step, starting
removal of or reduction in the hazard | with question 3.3
factor to the permissible level?

6 |Is this stage specifically designed to | The analyzed stage isa CCP The analyzed state is not a
eliminate or to reduce the hazard factor to critical one. Go to the next sta-
an acceptable level? 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
(CCP2)

Milk cooling and reservations (CCP 3)
Pasteurization (CCP 4)
Fermentation (CCP 5)

Packing (CCP 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

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

v

Incoming control, purification
FTC: O, Ph-Ch, M, S

Correction actions

Quality control

No

Temperature regulation,

Yes

<
-4

Y

time control

o

Temperature, cooling; FTC: O, Ph-Ch, M, S

Reservation; FTC: O, Ph-Ch, M, S;t= 4+ 2 °C,

duration: at most 6 h

No

\ 4

Homogenization; FTC: Ph-Ch;

Normalization; FTC: Ph-Ch

A

Bactofugation; FTC: M;

t= 60-65 °C, pressure: 10—12 MPa t= 50-55°C
Te t v
fgrglglear?iollllre No | Pasteurization; FTC: O, Ph-Ch, M; Honey products Sugar powder
u ’ t= 88+2°C, 10-12 min yP garp
ime control
¢ Yes ¥ /
Correction ) Incoming control; FTC:
actions No Quality control Ferment FTC: M 0, Ph-Ch, M, S
] l
. . B o Ye
< Skimmed milk t = 39 + 1 °C, < ¢ Quality control
Stirring 10—-12 min
\ l 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
o . ¢ Yes . .

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

t=14+2°C HALy CORLTO > FTC: O, Ph-Ch, M, S

l No
Utilization
Y
Storage and distribution; | Quality control P Further cooling; FTC:
t=4+£2°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 Safety Indicators of Yoghurt with Honey Products Manufactured
Based on the Designed Production Flow Chart

Value
Indicator According to DSTU In yoghurt with Control methods
4343:2004 * honey products **
Titrated acidity, °T 80—140 90—120 GOST 3624-92
Number of lactic acid bacteria (S. ther- 107 10° GOST  10444.11-89,
mophilus, L. acidophilum, L. bulgaricus), DSTU IDF 117B:2003
cfu per 1 cm?
Number of S. aureus, per 1 cm? NA ND GOST 30347-97
Pathogenic microorganisms, in parti- NA ND DSTU IDF 93A:2003
cular, Salmonella, bacteria per 25 cm?®
ECGB (coliform) per 0.1 cm?® NA ND DSTU 7357:2013
Molds and fungi, cfu/cm? <50 <50 GOST 10444.12-88
Yeasts, cfu/cm? <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.
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YITPABJITHHA AKICTIO TA BE3IIEYHICTIO
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IIpo6remaTuka. B Ykpaini HeoOXifHO 3/AiliCHIOBATH OCOOIMBIIA KOHTPOJIb MOKA3HUKIB SKOCTI Ta 6e3MeYHOCT MOJIOY-
HOT IPOJLYKIIiT Yepe3 HU3bKY sIKICTh CHPOBUHMU Ta CYTTEBY CKJIAHICTD IIPOCTEKEHHST il BUKOPUCTAHHS B ITPOIIECi epepobKH,
SKi, Pa30M i3 BIJICYTHICTIO XOJOANIBHOI JIOTICTURY Ta 30epiratts, CyTTEBO CKOPOYYIOTh TEPMiH MPUIATHOCTI YKPATHCHKOT
MOJIOYHOI ITPOALYKILiT TOPIBHSHO 3 EBPOIEHCHKOIO.

Mera. Bukopucranns npuniunie HACCP mig wac po3poOiieHHsT HOBUX BH/IB MOJIOYHHX MPOJYKTIB, 30KpeMa,
HOTYpTY 3 AliIpPOAYKTaMu.

Marepiaiu i Mmetoau. Mosiouna, GioTeXHOJIONYHA Ta HEMOJIOYHA CUPOBHMHA, TTAaKyBaJIbHUN MaTepiasl, eTanu TeXHOJI0-
TIYHOTO TIPOIIECy.

Pesyabratu. [Iposeneno izentngikaiiio Bcix MOKINBUX YMTHHUKIB nebesnexn, ki MOJKYTb iCHYBaTH B CHPOBHHI, T1a-
KyBaJbHUX MaTepiasax a0o I1iji 4ac 3acTocyBaHHs Oy/b-sKOI TEXHOJIOTTUHOT OIIepaltii, OB’I3aHOT 3 BUTOTOBJIEHHSM TIPOAYK-
Ty. 3AilicHeHo aHaIi3 PU3KUKIB 324 KOKHUM TTOTEHIIHO HeGE3MeYHUM YMHHIUKOM T1i/I Yac BUPOOHUIITBA HOTYPTY 3 arri-
MPOLYKTAMHU Ta CKJIAJIEHO TIePEJIiK MOTeHIIHHUX HeGe3IeK BIMOBIAHO 10 AiarpaMu pu3uKiB. BeranosieHo, 1110 10 rpynn
6ioJTOriYHUX MOTEHIIIITHO YHHHUKIB HeOe3MeKn HasexkaTh Gakrepii TPy KUITKOBOI MAJTWYKH, TTATOTeHH] MiKPOOPTaHi3MH,
nuticereBi TpuOM Ta APIK/IIKI; 10 XIMIYHUX — TOKCHYHI eJleMEeHTH, PaJiOHYKJIII1, MIKOTOKCUHH, aHTUOI0THKY; 110 Pi3UYHUX —
JIOMITITKH, [0 HAXOATD 13 CHPOBUHOIO, 13 BOJIOIO, 3 TEXHOJIOTTYHOTO 00JajiHaH s, 3 MAKyBaJIbHIX MarepianiB. Busnaueno
micTh 06'€lHaHUX KPUTUUHUX TOYOK KOHTPOJIIO: IPUAMAHHST MOJIOYHOI i HEMOJIOUHOI CMPOBMHU; OXOJIO/KEHHS 1 pe3epBy-
BaHHs MOJIOKQ; TaCTEPU3allis; CKBallyBaHHs; hacyBaHHs.

BucHoBku. Po3po6JieHo TeXHOIOTTUHY OI0K-CXeMy BUPOOHUIITBA HOTYPTY 3 aIlinpoyKTaMi pe3epByapHiM CIIOco60M
3 Bukopucrantsam ejementis HACCP ta Bu3HaueHO MOKa3HUKK SIKOCTI Ta GE3II€YHOCTI TOTOBOTO MPOLYKTY.

Kuwouoei croea: iorypr, aminpoayKTH, IKicTh, GE311€UHICTb, TEXHOJIOTis, PUUK, HeOe3IeUH I YNHHUK, KPUTUYHI TOU-
KH KOHTPOJIIO.
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YITPABJIEHNE KAHECTBOM 1 BE3OITACHOCTDBIO
IIPU ITPOU3BOACTBE MOTYPTA C AIIMIIPOJIYKTAMMU

Bsenenune. OpanM 13 WHHOBAIIMOHHBIX MOIXO0B K pazpaboTKe MporpaMM oOeciedeH s KadyecTBa 1 0e30MacHOCTH
MUIIEeBOI MPOAYKIUK sABJsieTcs cucteMa Ha ocHose nputinos HACCP (Hazard Analysis Critical Control Points — ana-
JIN3 PUCKOB M KPUTUYECKUE TOUKK KOHTPOJIsT). CHcTeMa TO3BOJISIET IPEI0TBPATUTh BO3HNKHOBEHIE OMACHOCTH HAa PAHHHUX
CTAIMSIX TPOU3BO/ICTBA MUIIEBOI MPOLYKITUHL.

IIpo6remaTuka. B Ykpaute He0OXOMMMO OCYIIECTBISTH 0COOBIN KOHTPOJIb TTOKasaTeaell KadyecTBa 1 6e30MacHOCTH
MOJIOUHOH TPOIYKIINH M3-32 HU3KOTO KAYeCTBA CHIPbS M CYNIECTBEHHYIO CIOKHOCTD MPOCTIEKIBAEMOCTH €T0O MCII0Ib30Ba-
HUSI B TIpoIiecce mepepaboTKU, KOTOPbIE, BMECTE C OTCYTCTBUEM XOJIOIMIBHON JIOTUCTUKU W XPAHEHUSI, CYIIECTBEHHO COK-
paIIaioT CPOK FOHOCTH YKPAUHCKOI MOJOYHO IPOAYKITHIH TI0 CPABHEHHIO C €BPOTIEICKOIL.

ean. Vicnonssosanmue mputimoB HACCP mpu pazpaboTke HOBBIX BUZOB MOJOYHBIX MTPOAYKTOB, B YaCTHOCTH, HOTYP-
Ta C AUIPOLYKTAMU.

Marepuaist 1 MeToabl. Mosiounoe, 610TEXHOJOTHIECKOE U HEMOJIOYHOE CHIPBE, YITAKOBOUHbII MaTePUAaJI, STAIIBl TeX-
HOJIOTHYECKOTO TIpoIiecca.

Pesyubrarel. [IpoBesiena naeHTH(GUKAINS BCEX BOBMOKHBIX OITACHBIX (DaKTOPOB, KOTOPBIE MOTYT CYIIECTBOBATH B ChI-
pbe, YIIAKOBOYHBIX MATePHAIaX WK [PH TIPUMEHEHUH 000U TEXHOTOTHYECKOI OTlepalii, CBsI3anHoi ¢ mpogykrom. Ocy-
IECTBJICH aHAIN3 PUCKOB TI0 KaXKJOMY MOTEHIIMAIBHO ONacHOMY (aKTOpy IPU MPOM3BOCTBE HOTYPTa ¢ alUIPOAYKTaMU 1

ISSN 2409-9066. Sci. innov. 2018, 14(6) 33



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

COCTaBJICH TIE€pE€YCHDb ITOTCHIMAJIBHBIX OIaCHOCTEH 110 AuarpaMme prucKOB. ycTaHOBJTeHO, 4TO B I'pyIiry 6I/IOJTOTI/I‘{6CKI/IX 110~
TEHIIUAJIbHO OITaCHbIX (t)aKTOpOB OTHOCATCA 6aKTepI/II/I TPYIIIIbL KUIIIEYHOMN TIAJIOYKH, TTATOTEHHBIE MUKPOOPTAaHWU3MBI, I1JIEC-
HEBbIC T‘pI/I6bI 1 IPOKIKN; K XUMUTYECKUM — TOKCHUYHBIC 9JIEMECHTDI, PAANOHYKJIN/IbI, MUKOTOKCUHBI, aHTI/I6I/IOTI/IKI/I; K (bI/ISI/I-
YECKUM — IIpHUMeECH, MMOCTYIIaloIe € CbIpbEM 1 BOIIOﬁ, N3 TEXHOJIOTMYECKOI'O 060py1103aHmr 1 YIIAKOBOYHbBIX MaT€PHUAJIOB.
O]Tpe]Ie]TeHbI eCTb O6’be][VlHeHHBIX KPUTUYECKUX TOYCK KOHTPOJIA: TIPUEM MOJIOYHOTO M HEMOJIOYHOTO BU/JIOB CBIPbA; OX-
JIAKACHWE N PE3ePBUPOBaHNE MOJIOKA; TTaCTepU3alusd; CKBAIIIMBAHNE, (I)aCOBKa.

BBIBOZIBI. Paspa60TaHa TEXHOJIOTUYECKaA 6JTOK'CXeMa ITPOMN3BOJICTBA ﬁOprTa C alTMIIPOAYKTaMU pe3€pBYyapHbIM CIIO-
CO6OM ¢ ucroJsib3oBanuem anemenToB HACCP u OIIpe/IeJICHBI TTIOKA3aTe/IN Ka4eCTBa 1 6630]’[&CHOCTVI TOTOBOTO IPOAYKTA.

Kuwoueevie crosa: iiorypt, alumpoayKThl, KAUeCTBO, 6E30IACHOCTD, TEXHOJIOTHS, PUCK, OACHBIN (hakTop, KpUTHUEC-
KHe TOUKH KOHTPOJIS.
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