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Annotation. Purpose of the study. Scientific substantiation for the use of edible coatings and bio-
degradable packaging materials, in particular bioplastics, for packaging various types of products in
the bakery and confectionary industry. Methods. To carry out the research, a systematic approach to
researching factual materials, in particular, scientific and scientific-practical literature, normative legal
acts, normative documents, and the like; an abstract-logical approach to the generalization of research
results and the formulation of conclusions were used. Research results. Nowadays, edible packaging
coatings, biodegradable plastics, and bio-based materials obtained from renewable resources that can
be used for a number of food products with a limited shelf life are in practice for packaging bakery and
confectionery products. Bio-based materials shall protect products from environmental influences and
ensure the preservation of quality during transportation and storage. Critical aspects are mechanical
and barrier properties for oxygen, carbon dioxide, water, light and odors. In addition, safety aspects
(migration, microbial growth), resistance (heat and chemical) and technological requirements should be
taken into account when choosing packaging materials for foods. Now domestic regulatory documents
do not contain any norms establishing the rules for ecological packaging (materials, technologies, efc.).
To eliminate this discrepancy, guideline has been developed for modifying regulatory documents of vari-
ous levels, namely, adding rules and requirements for biological packaging of bakery and confectionary
products. Conclusions. The developed "Guideline for ecological packaging of bakery and confectionery
products” covers the biological and technical basics of ecological biodegradable and edible packaging of
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these goods, as well as promising materials and methods used for the purpose. This Guideline provides
guidance on the changes that the standards and specifications must undergo to accommodate regula-
tory requirements for sustainable packaging of bakery and confectionery products.

Keywords: biodegradable materials, edible coatings, ecological packaging, biopolymers, bakery
products, confectionery products, ecological packaging.

General formulation of the problem and
connection with the most important scientific
and practical issues. An important task for food
specialists and scientists is to justify, taking into
account economic and biological aspects, the
needs of consumers in tasty, nutritious and healthy
food products. Important, in this sense, is such a
technological operation in the production of food
products as their packaging, which guarantees the
safety and quality of products during the shelf life
determined by scientific research and introduced
by the regulatory documents in force.

Packaging is the placement of one or more pri-
mary packaged food products in another packaging
(container), and the primary packaging is packag-
ing of food products in any wrapper or packaging
(container), directly in contact with the food prod-
uct. This definition is contained in the current Law
of Ukraine “On basic principles and requirements
for food safety and quality”, introduced in accor-
dance with [1]. The said Law of Ukraine also states
that market operators in the implementation of food
packaging, including primary packaging, must en-
sure compliance with the following requirements:
materials used for packaging, including primary
packaging, must not be a source of pollution; mate-
rials for primary packaging are stored in a manner
that makes it impossible for them to be contami-
nated; packaging, including primary packaging, is
carried out in a way that excludes contamination of
products and the integrity of the package.

The modern way of living leads to a steady de-
mand for high-quality ready-made food products
with a long shelf life, which leads to an increase
in anthropogenic load on the environment through
an enormous growth in the number of packages,
the vast majority of which are made from non-
biodegradable polymers. To help in solving this
problem can and should be advisable to replace
non-biodegradable, usually made from polymers
of petrochemical origin, packaging materials with
edible coatings-packaging and bioplastics — bio-
degradable and compostable materials [2].

Analysis of the latest research and publica-
tions. Widely spread biodegradable packaging are
classified into the following three groups [2—4]:

— plant polymers used alone or in a mixture
with biodegradable synthetic polymers;

— microbial polymers obtained by fermenta-
tion of agricultural raw materials used as a sub-
strate. Among these polymers, polyhydroxyal-
kanoates or PHA are also distinguished, the most
well known of which is PHBV (polyhydroxybu-
tyrate-co-valerate);

— monomers or oligomers, polymerized by
conventional chemical processes and obtained by
fermentation of agricultural raw materials used as
a substrate. Among the materials in this category,
the most well known one is polylactide (PLA).

Another classification [5] embraces also the
fourth class of biodegradable packaging:

— products obtained by synthesis from pet-
rochemical raw materials. These are several poly-
mers or subgroups: polycaprolactone (PCL) poly-
etheramides (PEA) aliphatic copolyester such as
polybutylene succinate adipate (PBSA) aromatic
copolyester such as polybutylene adipate cotere-
phthalate (PBAT).

Types of biodegradable polymers and of the
raw materials used for their production are shown
in Fig. 1.

Biodegradable materials used for food pack-
aging are made from proteins — both of plant
(soy, corn, wheat, peas, etc.) and animal (ca-
sein, collagen, whey, keratin, gelatin, etc.) ori-
gin [7-9]. Biodegradable polymers PCL and
PLA are the most widespread on the market,
second only to starch composites [10]. Despite
numerous negative traits, starch has been the
most widely spread raw material for biodegrad-
able polymers as its composites appear to show
satisfactory technological characteristics [13,
14]. However, starch is rather to demonstrate
thermoplasticity at high temperatures and shear
stress values [15].

So, to sum up the issues outlined above, prop-
er materials shall be sought and found these be-
ing biodegradable and sturdy enough for packag-
ing bread and confectionary products. Herewith
adequate ways to lay down requirements for such
materials and corresponding packaging items
shall be developed.
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Formation of the goals of the article. So, the
purpose of the article is to analyze possible and fea-
sible options for the use of ecological packaging
materials in relation to food, in particular bakery
and confectionery products. Also, the tasks of the
article include the development of proposals for set-
ting out the requirements for environmental (edible

and biodegradable) packaging of bakery and confec-
tionery products in regulatory documents: national
standards of Ukraine, specifications and standards of
enterprises. In particular, an important practical task
is to draw up an algorithm for modifying existing
regulatory documents to properly take into account
the environmental requirements for packaging.

Biodegradable polymers
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Fig. 1. Nomenclature of biodegradable polymers — adopted from [2, 5, 6]

Presentation of the main research material.
To begin with ecological packages for bakery and
confectionary products edible films and coatings
shall be mentioned these extending the shelf life
of perishable and / or minimally processed food
products. Proper mechanical and barrier prop-
erties of the said films and coatings depend on
the properties of all components [16], and their
composition can include various polymers, for
example, proteins (gelatin, casein, wheat gluten,
zein), polysaccharides (starch, pectin, cellulose,
alginate, carrageenan) and lipids (stearic acid,
waxes and fatty acid esters) [16—-18]. An edible
film or coating being consumed with the product,
its properties and composition must meet the re-
quirements established for foods. Such films and
coatings can contain one or more components in
dry, wet, single or multi-layer form. To use such
materials in the manufacturing process of foods,
all the components should be analyzed taking

into account their chemical, physical and bio-
chemical properties, such as: water content, pH,
chemical composition, storage requirements, etc.
[19]. More detailed characteristic of the edible
films and coatings of foods can be found in [2].
As well as for dairy products [20, 21], the
biodegradable packaging materials to be used in
bakery and confectionary production must protect
a product from environmental influences and en-
sure the preservation of quality during transpor-
tation and storage. In the case, mechanical and
barrier properties for oxygen, carbon dioxide,
water, light and odors, safety aspects (migration,
microbial growth), resistance (heat resistance and
chemical), technological requirements (suitability
for welding and forming), convenience and com-
pliance with marketing principles (communica-
tion, printing options) shall be considered [2].
For bakery and confectionary products it is es-
sential that mechanical properties of the packag-
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ing would protect the said products even during
long-term storage and transportation. Polymers
can be adapted to some extent to suit certain me-
chanical properties, for example, by choosing raw
materials or mixing with other polymers or fill-
ers, by adding fibers, plasticizing, and the like.
Sufficient mechanical properties are typical for
PLA in semi-crystalline form. There are various
processing parameters that can be varied to ob-
tain certain mechanical properties of biopolymers
equal to the properties of conventional oil-based
polymers, such as rigid (polyethylene terephthal-
ate, PET) and flexible materials (e.g. polyethyl-
ene, PE). The hot processing of the products as
well as the hot processing packaging materials

Ultraviolet
radiaton

Packaging

(shaping, sealing) when they are exposed to high
temperatures is typical. Hover, the field of thermal
application of biological packaging materials will
be relatively limited, as their stability decreases
with increasing temperature, as was observed for
PLA especially when exposed to high humidity.
Food ontainers made of PLA remain stable only
up to 55 °C, while materials based on starch-PCL
mixtures — between 60 and 90 °C [5, 20, 22].

The coatings act as barriers to water loss and gas
exchange while controlling the transfer of mois-
ture, oxygen, lipids and flavor components (Fig. 2)
with an effect similar to the effect contributing to
the preservation of properties under controlled con-
ditions or in a modified atmosphere [15, 16].

Evaporation of organic
substances, aromatic
substances, emulsifiers

material
o Bakery or
2 confectionary
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CH,

Mechanical
loading

Solutions
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Salts
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Fig. 2. Factors by which biodegradable materials used for packaging
bakery and confectionary products shall have barrier properties [5, 23]

Sufficient water vapor barrier properties are
critical in the packaging the products, where pre-
venting moisture loss and surface drying is key.
On the other hand, packaging for products with a
short shelf life at low temperatures is less critical
in the case. A thin layer of PE is a sufficient mois-
ture barrier in the cartons of liquid and liquid-like
products. Gas barrier properties also depend on
the nature of the product. For example, high barri-
er properties are necessary for packaging products
in a modified environment, but a less dense gas
barrier is sufficient for packaging products with
a short shelf life. In general, bio-based polymers
are hydrophilic, but when comparing the water
vapor transmission rates (WVTR) of packaging
biomaterials with materials based on mineral oils,
it becomes clear that biomaterials can be used for

short-term storage of foods. Research and devel-
opment work is now focused on improving the
vapor barrier for bio-based materials, and future
materials may well have vapor barrier properties
similar to conventional materials [20]. Such mate-
rial as PLA provides better protection against wa-
ter vapor than starch based materials. In [24] it is
noted that WVTR of PLA films were only 4 times
more than in conventional films with polyvinyli-
dene chloride (PVDC) and low density polyethyl-
ene LDPE, two times more than that of PS cups,
and 40-60 times more than that of PE cups and
polystyrene (PS). Polyhydroxyalkanoates (PHA)
have low values of the WVTR, which makes these
materials promising as a moisture barrier in milk
cartons or butter wrappers. The oxygen transmis-
sion rates (OTR) of most biomaterials correspond
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to the indicated indicator of most traditional ma-
terials based on mineral oils. Packaging films with
a thickness of 20 um based on PLA, a mixture
of wheat starch and PCL, as well as a mixture of
corn starch and PCL had a OTR, which was sig-
nificantly lower than in LDPE and HDPE films
[24]. The selectivity (level of permeability) of
bio-based materials for other gases is in the range
that is typical for conventional packaging materi-
als used in the food industry. Humidity does not
affect the OTR during refrigerated storage of food
products. The odor barrier is an important char-
acteristic for the most of foods. Unfortunately,
there are practically no data on the permeability
of aroma. Experiments have shown, however, that
PLA is an effective barrier to ethyl acetate and D-
limonene, and thus is expected to be a good bar-
rier to odors [25].

The effects of oils and acids on packaging ma-
terials can reduce the effectiveness of the polymer.
Food products are often acidic, salty or high in fat,
it is important to evaluate the chemical resistance
of the materials. When comparing oriented film of
PLA (OPLA) with PET and oriented polystyrene
(OPS), it was found that exposure to acids (pH 6
to 2) and vegetable oils resulted in only minimal
deterioration in strength, but addition of 40 % of
secondary raw materials, in fact, showed an im-
provement of [26].

Microorganisms can use bio-based packaging
materials as energy sources. This can pose a po-
tential risk of unwanted mold and bacteria growth
on the packaging, and if the packaging degrades
during storage of food, external microbial migra-
tion may occur, leading to food contamination.
There are only a few reports of an increase in the
number of microorganisms on bio-based packag-
ing materials. Films with PLA and PHB prevent
the appearance of molds [27], but packaging ma-
terials based on starch-PCL promote the growth
of mold fungi that can affect food products —
therefore it is advisable to include antimicrobial
compounds in the material.

In the sense of food packaging, “migration”
term is used as a definition of the transfer of pack-
aging substances to the products, which is an im-
portant aspect that should be considered when us-
ing packaging materials. According to European
Union standards, the total migration should not
exceed the limit of 10 mg/dm?. Migrants from
bio-packaging materials can include, for example,
lactic acid, linear and cyclic dimer of lactide, vari-

ous PLA oligomers, food and hydrolyzed starch.
These migrants can be found naturally in food and
therefore can be considered safe for food pack-
aging purposes. According to EU legislation, the
categories lactide, food and hydrolyzed starch and
PHB (polyhydroxybutyrate) are used without any
special restrictions.

During biodegradation, enzymes hydrolytical-
ly decompose polymers. PLA hydrolyzes without
any help from hydrolytic enzymes in the presence
of moisture. In addition to moisture (water activ-
ity), such parameters as pH, available nutrients,
oxygen, storage and temperature are also impor-
tant for the biodegradation process.

The general principles of packaging bakery and
confectionery products do not differ from those
for food products of other groups, however, the
products of the bakery and confectionery industry
have certain features associated with the techni-
cal and technological characteristics of the food
masses used for their manufacture [28]. A num-
ber of bakery and confectionery products contain
perishable ingredients that affect the overall shelf
life of the product. This fully applies to the bio-
degradable plastics used in these sectors of the
food industry. Based on the above, for perishable
bakery products, it is possible to recommend bio-
polymer packaging materials based on PLA (the
most practical material), PHA and polyglycolide
(PGL), multilayer films with the use of these ma-
terials, paper-polymer packaging, shipping con-
tainers using chitosan. This group includes such
products as bakery products, short-term storage
— general purpose and produced for special nu-
trition (dietary, health-improving, therapeutic).
Among confectionery products, a number of flour
products, as well as confectionery products with
cream and fillings, their semi-finished products,
and the like belong to products of short storage.
Another group of confectionery products of non-
durable storage are confectionery and culinary
flour products of a high degree of readiness and
dough, in particular, quick-frozen semi-finished
products.

A typical recommendation for bio-packaging
bakery products of low humidity and long-term
storage is the use of films with PHA — for long-
term storage (better barrier properties), in eco-
nomically and technically justified cases — natural
materials for shipping containers with the use of
chitosan. The specified group of bakery products
consists of crispy bread, crackers, croutons and
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similar products; matzo; unleavened bread for
communion; cachets suitable for pharmaceutical
use; sealing wafers; rice paper and the like.

For groups of confectionery flour products
such as gingerbread; butter biscuits and wafers,
fully or partially covered with chocolate or other
mixtures, containing cocoa; butter biscuits (in
particular biscuits with a filling), except for fully
or partially covered with chocolate or other mix-
tures, with a cocoa content and wafers with a wa-
ter content of more than 10 % (by mass) of the
finished product (except for ice cream cones, waf-
fles with a layer, other similar products); wafers,
except for completely or partially covered with
chocolate or other mixtures containing cocoa, it
is possible to recommend bio-packaging based
on films with PHA — for long-term storage (better
barrier properties), in economically and technical-
ly justified cases — natural materials, edible coat-
ing based on proteins, fats and polysaccharides,
as well as shipping containers using chitosan. The
specified bio-packaging is acceptable (in certain
cases, except for edible packaging-coatings) also
for such groups of products as extruded cookies
(except for those completely or partially covered
with chocolate or other mixtures, containing co-
coa, butter cookies, waffles and wafer wafers),
spicy or salted products; bakery products (in par-
ticular pancakes, pies, casseroles, pizza), except
for sandwiches, crisp bread, wafers, rusks, toasts,
spicy or salted extruded products.

A large group of confectionery products, which
includes chocolate and similar products, contain-
ing cocoa components, in blocks, sticks, bars
weighing more than 2 kg or in liquid, pasty forms,
in powdery, granular, in other bulk forms, in con-
tainers or in primary packaging weighing more
than 2 kg, with a content of cocoa components of
at least 18 % (by mass); crumbs of milk chocolate
with a cocoa butter content of at least 18 % (by
mass) and in packages weighing more than 2 kg;
chocolate glaze, with a cocoa butter content of at
least 18 % (by mass) and in packages weighing
more than 2 kg; ready-made food products with
a cocoa butter content of at least 18 % (by mass)
and in packages weighing more than 2 kg (except
for chocolate glaze, milk chocolate crumbs), bio-
packaging is allowed with the use of paper with
layers of biopolymer films, multilayer films with
PLA, PHA, as well as transport containers based
on the material of chitosan. These types of bio-
packaging are also used for chocolate and ready-

made food products containing cocoa products
(except for sweetened cocoa powder), except for
bulk products. This group includes chocolate, in
blocks, sticks or bars with a filling (in particu-
lar with cream, liqueur or fruit paste), other than
chocolate chip cookies; chocolate, in blocks,
sticks or bars with the addition of cereals, fruits
or nuts (except for chocolate with a filling, choco-
late biscuits); chocolate, in blocks, sticks or bars
(except for chocolate with a filling, with the addi-
tion of cereals, fruits or nuts, chocolate cookies);
chocolate products with alcohol content (except
for products in blocks, sticks or bars); chocolate
products (except for products containing alcohol,
products in blocks, bars or bars) chocolate confec-
tionery products with filling (except for products
in blocks, sticks or bars, chocolate cookies, choc-
olates); chocolate confectionery products (except
for products with filling, in blocks, sticks or bars,
chocolate biscuits, chocolates); sugar confection-
ery products and their substitutes made from sugar
substitute products containing cocoa components
(in particular, chocolate nougat), except for white
chocolate; chocolate pastes; finished products,
containing cocoa products, for making drinks;
food products containing cocoa components (ex-
cept for cocoa liquor, cocoa butter, cocoa pow-
der, products in blocks, sticks, bars, liquid, pasty,
powdery, granular, in other non-standard forms,
in packages of at least 2 kg, products for making
drinks, chocolate spreads).

Sugar confectionery products (in particular
white chocolate), without cocoa powder and co-
coa liquor, cover such product groups as chewing
gum; cakes with liquorice extract; blocks, sticks
and lozenges with a sucrose content of more than
10% (by mass); but without the contents of any
other substance; white chocolate; confectionery
pastes, sugar pastes, in primary packages with a
net weight of at least 1 kg (in particular marzipan,
fondant, nougat and almond paste) lozenges for
sore throat and cough drops, which mainly con-
tain sugar and flavorings (except for lozenges and
drops containing flavors with medicinal proper-
ties) candied products (dragees), including can-
died almonds; chewy candies; fruit jellies and
fruit pastes as sugar products (excluding chew-
ing gum); hard candy; iris; caramels and similar
sweets; compressed tablets from sugar confec-
tionery (in particular, breath freshening tablets).
For products of the indicated groups belonging
to perishable, it is possible to recommend bio-
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polymer packaging materials based on PLA (the
most practical material), PHA and PGL, multi-
layer films with the use of these materials, paper-
polymer packaging, and for long-term storage
products — paper with layers of biopolymer films
, multilayer films with PLA, PHA. For all con-
fectionery sugar confectionary products (in par-
ticular, white chocolate) without the contents of
cocoa powder and cocoa liquor, it is acceptable to
use transport containers based on chitosan.

Now in Ukraine, the harmonization of direc-
tives and other normative documents of the Eu-
ropean Union on packaging and packaging waste
is being carried out at an accelerated pace, in par-
ticular, on reducing the use of thin plastic bags.
Legislators have prepared a number of draft laws
of Ukraine regarding the implementation of these
European requirements. We hope that soon there
will be radical changes in the use of packaging
materials in domestic practice. In particular, it is
planned to introduce regulatory restrictions on the
use of plastic bags, in addition to biodegradable
plastic and ultralight ones, to determine the re-
quirements for biodegradable plastic bags, as well
as their labeling [29].

Unfortunately, domestic normative documents
of different levels, which in detail regulate gener-
al technical conditions or technical conditions for
the production of food products, in particular their
packaging, do not contain any norms establish-
ing the rules of ecological packaging (materials,
technologies, etc.). To eliminate this discrepancy,
researchers of the Institute of Food Resources of
the NAAS performed a series of works, the results
of which made it possible to draw up practical
recommendations for modifying regulatory docu-
ments of various levels, namely, adding rules and
requirements for biological packaging. In particu-
lar, such recommendations have been formulated
regarding the packaging of dairy products.

Taking the above information and the rules of
the National Standardization of Ukraine in force
we have developed “Guideline on the ecological
packaging of bakery and confectionary products”
(hereafter — Guideline). It postulates the fol-
lowing. When it is necessary to modify national
standards in order to attract the requirements of
ecological packaging of bakery and confectionary
products by developing amendments to national
standards, or reviewing national standards in the
manner specified by DSTU 1.2:2015 “National
Standardization. Rules of works on national stan-

dardization” [30]. Specific requirements for the
presentation and modification of regulatory texts
are established by the fundamental national stan-
dard DSTU 1.5:2015 “National Standardization.
Rules of development, formulation and presenta-
tion of national normative documents” [31], there-
fore, it is necessary to consistently comply with
the requirements and guidelines on the content
and form of the regulatory document to which the
amendment is being developed, or which is being
revised [32].

In the Guideline the amendment of the stan-
dards of the type of specifications or general spec-
ifications for bakery and confectionary products
is recommended to be fulfilled in the manner de-
scribed below.

If necessary, the component “Terms and defini-
tions” shall be supplemented with terms and defi-
nitions of concepts in order to modify the national
standard in the sense of adding to it the require-
ments for ecological packaging of food products:

ecological packaging

Packaging bakery and confectionary products
in a manner that makes it impossible or at least
minimizes the harmful effects of the packaging
used and the materials used for packaging on the
environment, in particular from the disposal and /
or destruction of used packaging.

ecological packages

Items and materials used for the packaging
bakery and confectionary products these items
and products meeting the conditions of ecological
packaging.

degradation

Changes in initial properties due to chemical
decomposition of macromolecules that form a
polymer element, regardless of the decomposition
mechanism.

biodegradation

Changing the initial properties of a polymer el-
ement using a cell-mediated phenomenon.

biodegradable packages

Materials that are fully biodegradable or pack-
aging items made from such materials.

food (edible) coating

A layer of edible material applied to the sur-
face of a bakery and confectionary product for
technological purposes that can be consumed with
the processed product.

Other relevant terms and definitions may be
also given in accordance with the objectives and
content of the standards, and are being modified.
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The component “Requirements/provisions
for the object of standardization”, in the sense
of compliance with the requirements of ecological
packaging, should be supplemented with require-
ments and provisions for:

— aspecific nomenclature of bakery and con-
fectionary products that can / should be packed
using ecological packaging;

— physical, chemical, structural and me-
chanical and other relevant parameters of bakery
and confectionary products, which are subject to
the standards for environmental packaging;

— terms, temperature and humidity and oth-
er relevant parameters of storage of bakery and
confectionary products, packaged with the use of
ecological packaging;

— conditions for the transportation and sale
of bakery and confectionary products packed with
the use of ecological packaging;

— other relevant parameters.

The above requirements, in addition to the
structural element “Requirements/provisions
for the object of standardization”, shall also be

specified in the structural elements “Packaging”,
“Transportation and storage rules”, “Control
methods” and “Acceptance rules”.

The structural element “Packaging” shall be
supplemented with provisions on the procedure
for packaging a bakery and confectionary product
using ecological packaging and contain the fol-
lowing norms:

— a nomenclature of possible ways of eco-
logical packaging;

— the range of materials and packaging
products used for ecological packaging;

— technical and technological requirements
for the process of ecological packaging;

—  other relevant parameters.

The Guideline is supplemented with the Annex
A, where the methods of ecological packaging
of bakery and confectionary products are listed.
This information can be used by the specialists
implementing the norms for ecological packag-
ing of bakery and confectionary products in stan-
dards and specifications. The heading and a frag-
ment of the said Annex is shown in Fig. 3.

ANNEX A Appropriste methods of ecolegical peckaping of bakery and confectionary

products, as well as materizls used for these purpeses
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improving, prophylactic) = PCL. multilayer films with the use of these
= ‘ materials, paper-polymet packaging,
10.71.11- | Bakery products, short-term storage, | transpert contamer with the use of chitosan
00.90 others
10.71.12 | Confectionery and culinary
products, flour, short-term storage;
confectionery products with crezm
znd fillmgs and their semi-fmished
products
1 13 : : 2 EBwpolymer packagmg materials based on
10.71.12- | Confecti d cul POTYTEr PACKARRS
e Pr‘;dummﬁ: it A PLA (the most practical material), PHA and
3 il ; : PCL. multilayer ge
H-\-H-\-""‘—h._,-

Fig. 3. Fragment of the appropriate methods list of ecological packaging of
bakery and confectionary products — an annex to “Guideline on the ecological
packaging of bakery and confectionary products”
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The Law of Ukraine “On standardization”
[33], in addition to national standards, also pro-
vides for the development and implementation of
enterprise standards, the said process being car-
ried out legally according to the norms, introduced
by the enterprises themselves. In general, in order
to implement the requirements of ecological food
packaging, standards of this level should be used
according to the rules and methodological tech-
niques used for national level standards.

The Law of Ukraine [33], in addition to stan-
dards, also provides for the possibility of develop-
ing and putting into effect specifications, which
is carried out on the same principles as the enter-
prise standards. In general, to bring food safety
requirements into the specified regulatory docu-
ments one should adopt the rules and method-
ological techniques used for national standards.
A useful source of information on operating with
normative texts of documents at the level of spec-
ifications is DSTU 1.3:2004 “National standard-
ization. Rules for the construction, presentation,
execution, approval, acceptance and designation
of technical conditions” [34] (canceled due to a
change in the domestic concept of technical reg-
ulation), as well as the draft guideline DSTU-N
1.3:2015 “National Standardization. Guidelines.
Specifications of Ukraine. Guidelines on the de-
velopment” [35]. The standard of the level of the
organization standard of Ukraine (SOU) was de-
veloped by the SE “Ukrmetrteststandart” — this is
SOU KZPS 74.9-02568182-003:2016 “Specifica-
tions of Ukraine. Recommendations for a typical
construction, presentation of design, designation,
adoption and implementation” [36], which pro-
vides methodological recommendations for the
development, construction, presentation, design,
designation of technical specifications for prod-
ucts, processes, services, as well as on the pro-
vision of their force, check, revise, amend and
cancel.

Conclusions on these problems and pros-
pects for further research in this direction. A
proper solution to the crucial environmental prob-
lem of the food industry, particularly of bakery
/ confectionary industry, a significant increase in
the volume of used packaging, can be facilitated
by the widespread use of biodegradable packag-
ing made from bioplastics. Bio-based materials
shall protect bakery and confectionary products
from environmental influences and maintain qual-
ity during transport and storage. Critical, in this

sense, are the mechanical and barrier properties
of oxygen, carbon dioxide, water, light and odor
stability (thermal and chemical), technological re-
quirements. Such bioplastics as PLA and starch-
PCL fully meet these criteria, but the mechanical
strength and stability of natural starch do not al-
ways meet the packaging requirements.

The developed “Guideline on the ecological
packaging of bakery and confectionery products”
covers the biological and technical basics of eco-
logical biodegradable and edible packaging of
these products, as well as promising materials and
methods used for this purpose. The said Guideline
provides recommendations on the necessary and
appropriate changes that should be made to the
National Standards of Ukraine, enterprise stan-
dards and documents of the level of specifications
for taking the regulatory requirements for envi-
ronmental packaging of bakery and confectionery
products into account.

As the next step in implementing norms for eco-
logical packaging of food products, incl. bakery
and confectionary, developing specialized norma-
tive documents these entirely focused on the issues
of ecological packaging can be recommended.
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K. B. Konunoea, dokmop cinbcbkozocrnodapcbKux Hayk; C. Bb. Bepbuuybkull, kaHOudam mexHiy-
Hux Hayk; T. C. Koc, kaHOuGam mexHiYHUX HayK, cmapuwiuli Haykosul criiepobimHuk; O. B. Bepboea;
O. B. Koza4yerko; H. M. lNMauepa (IHcmumym nipodosorneyux pecypcie HAAH, m. Kuig). EkosiocidHe
nakyeaHHs1 npodyKuii xniéonekapcbKoi ma KOHOUMEPCbKOI MPOMUC/I080CMIi: MEeXHOJ102i4Hi
ocobnueocmi ma mexHiyHe peayntoeaHHs.

AHomauisi. Mema docnidxeHHs1. Haykose 06rpyHmyeaHHs 8UKOPUCMaHHS IcmigHUX nokpummie i
bioposknadHUX nakysanbHUX Mamepiarnig, 30kpema biornnacmucie, 0515 nakyeaHHs pisHUx eudie rpo-
OyKyii xnibonekapcbKkoi ma KoHOUmMepchKoi npomuciosocmi. Memodu. [nsi eukoHaHHS O0CidxeHb
suKkopucmosysasnu cucmemHul nioxid 0o OocniOxeHb ghakmorociYHUX mMamepianie, 30KpemMa Ha-
YKOB8OI ma HayKogOo-rpakmu4yHOI fnimepamypu, HOPMamueHO-paso8ux akmig, HopMamueHUXx Oo-
KymeHmie mowjo, abcmpakmHo-s102idHull nidxid w000 y3azanbHEHHSI pe3yribmamie O0CiOXEeHHS
ma ¢bopMyriro8aHHSI 8UCHO8BKI8. Pe3synibmamu OocnidxeHHs. Hapa3si e npakmuui nakysaHHs xni6oby-
JIOYHUX | KOHOUMePCbKUX MPodyKmie 3acmoco8yromb iCmi6HI MoKpummsi-rakosaHHs, 6iopo3knadHi
nnacmmacu, a makox mamepianu Ha 6ion02iYHili OCHO8I, ompuMaHi 3 MOHOBTBaHUX Pecypcis, W0
MOXymb 8UKOpUCMo8ysamucs 051 HU3KU Xap4o8ux rpodykmig 3 0bmexeHuUM mepmiHom rpudamHoc-
mi. Mamepianu Ha 6iosi02i4Hili OCHO8I NOBUHHI 3axuw,amu rpodykm eid ernusy 008Kirnns ma 3abeasre-
yyeamu 36epexXxeHHs1 sKocmi id Yac mpaHcropmyeaHHs ma 3bepieaHHs. KpumudyHumu acriekmamu
€ MexaHiYyHi ma 6ap’epHi enacmueocmi WoO0 KUCHI0, 8ya/1eKUCI020 2a3y, 800u, ceimna ma 3arnaxis.
Kpim moeo, nid yac eubopy nakyeasnbHUX mMamepiarie 05 xap4oeux rpodykmig cid gpaxosysamu
acrniekmu be3sneku (migpauis, picm Mikpobis), cmilikicme (mepmocmitikicme i XiMidHa) ma mexHosio-
2i4yHi sumoau. Hapa3si 8im4yu3HsiHi HopMamueHi OOKYMEeHMU He MiCMSsimb XOOHUX HOPM, WO 8CMaHos-
JII0IOMb fpasusa eKosio2iYHo20 rnakyeaHHs1 (Mamepiarie, mexHosoait ma iH.). [ns ycyHeHHs 3a3Ha-
4yeHOi HegidrnosiOHocmi po3pobrieHo HacmaHosy Wod0 MOOUIKy8aHHS HOpMamueHUX GOKyMeHmIe
Pi3HO20 pieHs, a came Gosy4YeHHs npasus i eumoa wodo 6ios102idHo20 nakKysaHHs NPodyKuii xniborne-
KapcbKoi ma KoHOumepcbKoi npomucrosocmi. BucHosku. Po3pobrneHa «HacmaHoea 3 ekoso2i4Ho20
rnakyeaHHs1 x1i6obyrno4HuUx i KOHOUMePChbKUX npodykmig» oxorsioe bionioeciyHi ma mexHiyHi 0CHo8U
eKosiozidyHoi 6iopo3knadHoOi ma icmieHOI ynakoeku yux rnpodyKkmis, a makox repcrekmueHi mame-
pianu ma memodu, Wo 8UKOPUCMO8YIOMbLCS 3 Uicto Memoto. Y 3a3HadeHil HacmaHosi micmsimbcs
pexkomeHOauyii Wodo 3MiH, SKUX MOBUHHI 3a3Hamu cmaHOapmu ma mexHidHi ymosu Onsi epaxyeaHHs
HOpMamueHUXx eumoe 00 eKo02i4HO20 nakKysaHHs X/1ibobynoYHUX | KOHOUMEPCHKUX MPodyKmis.

Knrouoei cnoea: 6ioposknadHi Mamepiasnu, icmigHi MOKpummes, eKosio2ivyHi nakoeaHHs, biorosime-
pu, xnibobynoyHi supobu, KOHOUMePChbKIi 8UPOBU, EKOMO2IYHE rnaKy8aHHS.

E. B. Konbinoea, 00kmop cesibCKkoxo3silicmeeHHbIx Hayk; C. b. Bepbuukul, kaHOudam mexHu-
yeckux Hayk; T. C. Koc, kaHOuGam mexHU4YeCcKuXx HaykK, cmapuwuli Hay4Hbit compydHuk; O. B. Bep-
6oea; O. B. KosayeHko; H. H. Mauepa (VIHcmumym npodosonbcmeeHHbix pecypcos HAAH,
2. Kues). Jkonozuyeckoe ynakoeblieaHue npPoOyKyuu xrnebonekapHoli U KOHAumMepckol
npoMbIWIIeHHOCMU: mexHoJlIo2uYyeckue oco6eHHOCMU U mexHU4ecKoe peayiuposaHue.
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AHomauusi. Llens uccriedosarusi. HayyHoe o6ocHo8aHue ucnonb3o8aHuUsi Cbed0bHbIX MOKPbIMUU
U buopasnazaembix yrMakoBOYHbIX Mamepuanos, 8 YacmHocmu 6uonnacmuka, Ofsl YrnakosKu
pasnuyHbix 8udoes rnpodykuuu xnebonekapHol u KOHOUMepPCcKoU npombiwneHHocmu. Memoodel. [ns
8bIMoNIHeHUs1 ucciedosaHuli UCnonb308anu cucmeMHbIl Modxo0 K uccrnedosaHUsIM ¢hakmosioaudec-
KUX Mamepuasios, 8 4aCmHOCMU Hay4yHOU U Hay4YHO-rpakmuyeckol siumepamypsbi, HOpMamueHo-
rpasoesbix akmos, HopmMamueHbIx doKymeHmoes u m.0., abcmpakmHo-roau4eckuli nodxod kK 0bobuwe-
HUto pe3ynbmamos uccrnedosaHusi u hopmyruposaHue 8b180008. Pesyribmamsl uccnedosaHusi. Ce-
200H51 Ha nipakmuke 0515 yrnakosbigaHUs1 Xi1e600ynoYHbIX U KOHOUMEPCKUX MPoAYyKMO8 UCronb3yom
cbe00bHbIe MOKPbIMUSI-ynakoeku, buopasnazaemMbie r1acmmMacchl, @ makxe Mamepuarsl Ha 6uorso-
eauy4yecKoll 0CHO8e, MoslyYeHHbIe U3 80306HOBISIEMbIX PECYPCO8, KOMOPbLIE MO2ym MPUMEHSIMbCS Or1sl
psida nuwesbix nPodyKmMos ¢ oepaHUYeHHbIM CPOKOM 200Hocmu. Mamepuarnsi Ha 6uonoaudyeckol
ocHoge Q0rmKHbI 3awuwams npodykm om eo3delicmeusi okpyxaroweli cpedbl u obecredyusame Co-
XpaHeHUe Kadecmea 80 8peMsi MPaHCrnopmuposaHusi U xpaHeHusl. Kpumuyeckumu acriekmamu sie-
JII0mMcsi MexaHudeckue U bapbepHble ceolicmea Mo OMHOWEHUI0 K KUCIOPOdY, yareKuciomy 2asy,
800e, caemy u 3anaxam. Kpome moeo, rpu eibope yrnako8o4HbIX Mamepuasnos 0515 nuuiesbix npodyk-
moe cnedyem y4yumsi8ams acrekmsl 6esonacHocmu (Muegpayusi, pocm mMukpobos), ycmoliHueocme
(mepmocmolKocmb U XUMUYECKasi) U mexHornoaudeckue mpebogaHusi. Ce2o00Hs ome4YecmeeHHble
HopMamuseHble OGOKyMeHMbI He codepxam HOPM, ycmaHasnuearowux npasuna 3Korno2udeckol
ynakoeku (Mamepuarnos, mexHomnoauli u 0p.). Hns ycmpaHeHusi ykasaHHO20 Hecoomeemcmausi
paspabomaHo pykoeodcmeo rno moduchukayuu HopMamueHbiX OOKYMEHMO8 pas/iuyHOo20 YPOBHS
nymem dobaerneHusi K HUM ripasus u mpeboegaHuli no buo102uHeCKOMY yraKosbieaHUo MpodyKyuu
xnebornekapHol U KOHOUMePCKoU MpoMbiwneHHocmu. Bbieodsl. PaspabomaHo «Pykoeodcmeo o
3KOJI02UHECKOMY YraKoablgaHUto XrebobynoyHbIX U KOHOUMEePCKUX MpodyKmMoe», oxeambiearouiee
buonozuyecKkue U mexHuU4YecKue OCHOBbI 3Kofoaudeckol buopasnazaemoli U cbedobHOU yrnakoeKu
amux podyKmos, a makxe rnepcrnekmusHbie Mamepuasbl U Memoobl, UCHOMb3yeMble ¢ Mol Uerbio.
B ykazaHHom Pykosodcmee codepxxamcsi pekoMeHOauuu OMHOCUMENbLHO U3MeHEeHULU, Komophbie
0O0ImKHbI Bbimb 8HECEHBI 8 CMaHdapmbl, U MEXHUYeCcKuUe ycrioeus Onsi ydema HopMamueHbIx mpebo-
8aHUU K 3KO/I02UYECKOMY YaKosbli8aHUo Xr1eb06ymouHbIX U KOHOUMePCKUX npodyKmos.

Knroueeble cnoea: buopasnazaemble Mamepuarbl, CbeOO0bHbIe MOKPbIMUS, 3KOo/o2u4yecKasl
ynakoska, 6uornonumepsl, Xx1ebobynoyHbie u30enusi, KoHOuUmepckue u30enus, 39KOI02UHecKoe
yrnakoebleaHue.
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