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Annotation The consumer assesses quality of the goods, first of all, on appearance and registration of its
packing. This is especially important for food, as the buyer can not always see the product that is hidden under
the package. Thus, consumer packaging is one of the most important components of quality and competitiveness
of finished canned food, as the appearance and design of packaging, the buyer evaluates, first of all, the product
itself. Therefore, issues related to the manufacturer’s use of packaging for a particular product are paramount.
The competitiveness of finished products depends not only on the consumer packaging, but also related to
environmental friendliness and its cost. Since after opening the package and using food, consumer packaging is
thrown away and must be subsequently disposed of, in this case there are problems that require modern methods
of solution (choice of material for consumer packaging, use of modern processing technologies, use of secondary
resources, etc. e.). The solution of these issues directly depends on the quality of raw materials, which is also
reflected in the materials of the article. To choose the right type of consumer packaging, you need to know its
advantages and disadvantages, as well as its competitiveness in the food market. Depending on the type of
canned products, juices, beverages, the manufacturer may use specific, most acceptable in this case, the type of
packaging. The aim of the work is to consider the most commonly used types and types of consumer packaging,
and to provide practical assistance to food producers (juices, beverages, juice products) in terms of choosing the
most acceptable range of packaging depending on the type of finished product.
Key words: types of containers, juice-containing products, methods of canning, thermal sterilization,
vacuum deformation

ТАРА ДЛЯ СОКОВМІСНИХ ПРОДУКТІВ.
ТОВАРОЗНАВЧА ОЦІНКА ТА БЕЗПЕКА ВИКОРИСТАННЯ
Верхівкер Я.Г., доктор технічних наук, професор, Мирошніченко О.М., кандидат технічних наук,
доцент, Павленко С.І., аспирант
Одеська національна академія харчових технологій
Анотація Споживач оцінює якість товару, в першу чергу, по зовнішньому виду і оформленню його
упаковки. Особливо це важливо для харчових продуктів, так як покупець не завжди може бачити продукт, який ховається під упаковкою. Таким чином, споживча тара є одним з найважливіших компонентів
якості і конкурентоспроможності готової консервованої харчової продукції, так як по зовнішньому виду і
оформленню упаковки покупець оцінює, в першу чергу, сам продукт. Тому, питання, пов’язані з використанням виробником упаковки для конкретного товару, є першорядними. Конкурентоспроможність готової продукції залежить не тільки від самої споживчої тари, а й пов’язана з екологічністю і з її вартістю.
Так як після відкриття упаковки та використання харчового продукту споживча тара викидається в сміття і повинна бути згодом утилізована, то виникають в цьому випадку проблеми, які вимагають сучасних
методів вирішення (вибір матеріалу для споживчої упаковки, застосування сучасних технологій переробки, використання вторинних ресурсів і т.д.). Вирішення цих питань безпосередньо залежить від якості
вихідної сировини, що також знайшло відображення в матеріалах статті. Для правильного вибору виду
споживчої упаковки необхідно знати її переваги і недоліки, а також її конкурентоспроможність на про-
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довольчому ринку. Залежно від виду консервованої продукції, соків, напоїв виробник може використовувати конкретні, найбільш прийнятні в даному випадку, типі упаковки. Метою роботи є як розгляд найбільш часто використовуваних видів і типів споживчої упаковки, так і надання практичної допомоги
виробникам харчової продукції (соків, напоїв, соковмісної продукції) в частині вибору найбільш прийнятного асортименту тари залежно від виду готової продукції.
Ключові слова: види тари, соковмісні продукти, способи консервування, теплова стерилізація, вакуумна деформація
Tara is one of the main places in food technology. A large assortment of containers from different materials
is presented on the world market. The choice of the type and quality of packaging is the key to efficient food
production. There are three main types of consumer canned food used for packaging juices and drinks – metal,
glass and polymer.
Metal containers are presented in tin, aluminum, chrome and aluminized tin containers. Metal containers are
light, with an equal volume of about 3 times less than the mass of glass containers, with jolts, impacts, falling
undergo only deformation, insensitive to temperature extremes, when packing products into this type of
container, labor productivity increases, and transport costs decrease. Metal cans for canned food are made of two
types: I – prefabricated and II – whole. Banks of type I are of round and rectangular cross-section, and cans of
type II are of circular and curly cross-section (rectangular, oval, elliptical).
The material for the production of tin cans is tinplate, which is a thin-rolled steel coated on both sides with a
protective layer of tin. Many canned foods are highly corrosive to the tin coating. Therefore, tinplate has to be
varnished from the inside. To protect the outer side of the metal container from atmospheric corrosion and to
give the container a good presentation, it is also coated with varnishes and paints.
Along with tin for the production of metal containers, materials such as chrome-plated lacquered sheet,
aluminum and its alloys, and aluminized lacquered sheet are used.
The bulk of aluminum packaging is used in the beverage segment. The most frequently packed product in
this type of packaging is beer, but often manufacturers on the same lines also pack other low-alcohol and nonalcoholic drinks from their assortment in the same type of packaging. Such packaging is lighter than glass, which
can significantly reduce the cost of transporting drinks and increase purchasing power through design solutions.
The main advantage of aluminum cans for drinks is that their use reduces losses during transportation (the can
does not break due to the physical properties of aluminum), saves warehouse and retail space (the placement of a
can requires less space due to the compactness of the packaging), reduces energy costs (the can is cooled in the
refrigerator faster than other packages). This type of container provides a long shelf life of drinks (protects its
contents from light and oxygen, without deterioration of freshness and taste), increases turnover due to an
increase in volume (cans are light and convenient for bulk purchases, the presence of multipacks). In addition,
aluminum cans are versatile in use (the can is lightweight, ideal for consuming the contents on the go), can be
recycled an unlimited number of times. The aluminum can can be made more hygienic by the design of the can
with a two-layer wall, specially created by SNSTech (Texas, USA), which allows removing the top layer before
use. In this case, there is the possibility of partial use and further storage of the contents of the can by the
presence of a closable lid in the structure. The ―reusable‖ lid is made entirely of aluminum. In addition to being
100% environmentally friendly, the SipNShut lid protects the drink from sand on the beach or insects at a picnic.
The classic version of the capacity of aluminum cans is the following volume: 330 ml (Russia, Europe and
India), 335 ml (USA), 375 ml (Australia) [1; 2].
For the production of non-alcoholic, juice-containing drinks, juices, glass containers are widely used, which
is a premium class container.
Bottles are one of the most widespread types of glass production. They are various in purpose, shape, color,
capacity. Bottles are available in clear and colored glass. In terms of capacity, they have a wide range, which
depends on the system of measures adopted in the country. Purpose of the bottle: packaging, storage and aging,
transportation and serving. The formation of requirements for glass containers is influenced by the market of
consumers who want to use high quality products. The main advantage of glass containers is their ability to
maintain the original quality of the product for a long time. For a juice and beverage manufacturer, a long shelf
life is one of the most important criteria when choosing a packaging method. It is also important for the seller
and the consumer. The glass container provides a reliable seal, so evaporation or leakage is only possible if an
unreliable closure is used. It has the necessary chemical inertness, durability, odor-isolating and recyclable
properties. Juices and drinks are poured into glass bottles from discolored and colored glass, with a capacity of
0,75; 0,50; 0,25; 0,10; 0,05 dm3, which are sealed with screw or crown cork lids.
Glass containers are also a guarantee of success in the implementation of the marketing strategy while
creating a memorable ―image‖ of the drink. The share of glass containers is 10% of the world container market.
They mainly use new glass containers. Many food manufacturers have abandoned the use of reusable containers,

__________________________________________________________________________________________
Наукові праці, Том 85, Випуск 2
56
Scientific Works, Volume 85, Issue 2

Одеська національна академія харчових технологій

Odessa National Academy of Food Technologies

which is also due to the fact that, with the growing competition between manufacturers, there is a tendency to
move from simple standard glass products to exclusive designs in different designs. The choice of a closure is
determined by the type of container. Closures must guarantee to the buyer the safety of the finished product and
ease of opening the consumer container.
Glass packaging is compatible with advanced, innovative labeling technologies, which mean labeling,
symbols or drawings applied to packaging or goods, as well as other aids designed to identify a product or its
individual properties, bring to the consumer information about manufacturers, quantitative and qualitative
characteristics of goods [2; 3].
It is widely used in the juice and non-alcoholic industries, glass containers with a rim of the necks of cans
and bottles: I – rolling, III – threaded. Glass containers of the I closure type or SKO (rolled glass cans) have a
high sealing strength, but they are difficult to open. For it, covers are made with a rubber-like sealing ring made
of a special material – Bakelite. When rolling, the roller of the capping machine folds the edge of the lid around
the rim, while the rubber ring seals and seals the can.
Type III glass containers are sealed by screwing a threaded cap with a sealing paste – plastisol. This closure
is also known as the ―Twist-оff‖ closure (translated from English – ―turn – open‖). Precise observance of the
main (controlled) dimensions of the throat rim (diameter and height) is the primary guarantee of the tightness of
canned food during closure, sterilization and transportation [3].
Consumers prefer to buy juices and drinks in polymer and plastic containers. Such packaging is light and
convenient, therefore, large manufacturers also choose and use plastic containers, since the costs of its
production are much lower than for other materials. Sales growth has been observed in recent years smallvolume plastic bottles for on-the-go use; and multi-packaged drinks – by reducing the demand for large volume
bottles. The advantages of polymeric materials are affordable cost, ease of recycling and transportation of
recycled containers, compatibility with the production of a wide range of different products.
The first place for the producer and consumer for juices and drinks is taken by a semi-rigid combined
container. This package retains its original shape and dimensions when filled with products. It is able to
withstand minor mechanical stress during transportation and storage. Provides protection of contents from
mechanical stress, from the effects of oxygen, microflora, ultraviolet radiation. It is environmentally friendly,
allows aseptic storage of drinks, packing them in portions, various forms of this container Tetra Pack, Tetra
Brick, Tetra Prisma, Tetra Gemina and others are widely used [4; 5].
Aseptic packaging has six (―Tetra Pack‖) or seven (―Combiblock‖) layers, allowing you to store drinks and
juices – 9–12 months. The technology of packaging products in aseptic containers is such that vitamins are
retained in the product, heated to very high temperatures for just a few seconds, and bacteria and microorganisms
die. Tetra Pak’s main competitor is SIG Combiblock, which holds 10–12% of the aseptic packaging market. In
―Combiblock‖, for example, products of the Santal, J-7 brands are packaged, but the Tetra Pak concern remains
the absolute market leader, and the principle of operation for all manufacturers remains the same – aseptic
packaging technology.
There are two technologies for forming combined packaging. The first technology, which requires a large
initial investment, is the formation of a package from a so-called roll. It is used in the formation of Tetra Brik.
The second technology used by a number of manufacturers around the world is die-cut bag forming (a kind of
―flat bag‖): a method that can significantly reduce the initial investment in equipment.
The cost of packaging varies in each case and on average amounts to 10–12% of the cost of the product. The
core technology of Tetra Pak packaging machines is the Tetra Brik Aseptic packaging system. The principle of
operation of this technology: the packaging material supplied in a roll is fed to the packaging machine and
sterilized in a closed aseptic bath, then it is shaped into a tube. The process takes place in a closed compartment
of the machine, which prevents unwanted contact of the inside of the packaging material with the environment.
The use of this technique excludes any possibility of third-party contamination of the product in the package.
Packages are formed from the pipe, which are sealed below the level of the liquid being poured. This prevents
the ingress of air into the package, upon contact with which the product will deteriorate. The increase in the shelf
life of the product is ensured by its short-term temperature treatment, within a few seconds or minutes. Finally,
the product is packaged in sterilized packaging under aseptic conditions. Opening methods – perforation,
―ReCap‖, ―Pultab‖, Straw-hole, ―StreamCap‖ [6; 7].
The second place in the market is occupied by polymeric semi-rigid blown containers of the type
(polyethylene terephthalate), in which liquid products such as beverage juices, including carbonated ones, are
packed. It is made from various thermoplastics and is a preform from which bottles can be blown when the
blanks are heated to 100 °C of various volumes. In the next 10 years, the consumption of PET containers in the
juice drinks filling industry should be expected to grow by 140%.
PET containers are a unique type of packaging for food products due to the combination of the following
consumer properties:
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‒ lightness and low weight: PET containers weigh 10 times less than glass containers of the same volume;
‒ strength: PET has high thermal stability in the temperature range from – 40 °С to + 200 °С. In addition,
PET products have a low coefficient of friction and are impact-resistant;
‒ tightness: PET has a high degree of tightness to protect products from moisture (PET has a low coefficient of hygroscopicity) and exposure to carbon dioxide, thanks to PET containers, carbonated drinks retain
carbon dioxide, and the possibility of evaporation is minimized;
‒ chemical and biological inertness, hygiene: PET containers retain the taste and freshness of products for
a long time, are resistant to the effects of microorganisms, are inert with respect to the contents, do not interact
with them or affect them in any way, exhibit the properties of a good gas barrier, are resistant to aggressive,
‒ efficiency and practicality: PET containers allow more economical use of the products contained in
them due to the ability to open and hermetically close the container, the packaging is not traumatic.
At the same time, PET containers are permeable to ultraviolet radiation and oxygen, which can somewhat
reduce the shelf life of some products. Especially for products requiring increased barrier properties of
packaging, such as baby food, manufacturers use new components and technologies for PET production: the use
of multilayer technology (the number of film layers is from 2 to 5); introduction of special ―barrier‖ additives
into PET; the deposition of ―barrier‖ layers of another material can be internal and external. PET packaging is
100 percent recyclable [8; 9].
If the technology parameters are violated when using PET containers for packaging juices and drinks, a
problem may arise associated with vacuum deformation of the polymer packaging. The presence of vacuum
deformation in a polymer container with a product leads to its non-marketable appearance (the side surface of the
container can be retracted, the bottom of the bottle becomes convex and the container loses its stability), the
manufacturer has problems with the sale of finished products, storage and transportation. We carried out
industrial research, as a result of which the reasons for the vacuum deformation of polymer PET containers were
determined:
‒ use in the production of a thin-walled polymer bottle (insufficient bottle wall thickness); it is necessary
to control the thickness of the walls, the mass of the bottles, the mass of the preform from which the bottle is
made;
– inconsistency of the relief of the container body with technological conditions (the required number of
stiffeners on the surface of the bottles), the relief of the surface of the polymer bottle depends on the design of
the mold for blowing bottles in the appropriate equipment Therefore, this issue must be monitored when purchasing this equipment;
– temperature difference between the product and the conditions of its packaging; it is necessary to control the difference between the temperature of the product and the temperature conditions during its filling and
use technological methods to maintain this difference in the required interval;
– absence of excessive pressure or non-critical vacuum value in a hermetically sealed bottle; To prevent
vacuum deformation, an inert gas can be supplied to the empty space of the product during sealing into the bottle
with the product and an excess pressure can be created inside the bottle, which will not allow negatively changing the shape of the container, will reduce the oxygen content, which helps to improve its consumer properties of
the product (taste, color), extending the shelf life, increasing the rigidity of the bottle, the ability to form more
overall height transport packages without fear of deformation of the lower layer of the container;
- insufficient value of the degree of filling the container with the product – monitoring the value of the
degree of filling the container with the product will prevent deformation of the package. This is the most effective factor in solving this problem [9; 10].
Soft polymer containers of Doy-Pak packaging type. This container changes shape and size when filled with
products. Depending on the production technology, the packaging can be blown, injection molded and pressed,
thermoformed and welded. For the manufacture of the package, a laminated film with a thickness of several
layers is used: the inner one, made of polyethylene, ensures the stability of the packaging and the heat sealability
of the seams, and the outer one is made of polyethylene (PET). An intermediate layer of aluminum foil is
sometimes used as a barrier, which is important when packaging juices and drinks.
This packaging has a larger surface area for advertising than cans and bottles, more such packages fit on the
shelves of retail chains. Individual design clearly distinguishes it from competitors. In the Doy-Pak bag, for the
extraction of products, the presence of a cap, zip-fastener or notches for easy opening is used, innovations – bags
with a different location of the cap, bags with a straw inside and outside.
Today, Doy-Pak packaging is produced in various shapes and configurations. They are used to pack
yoghurts, cottage cheese, milk drinks, baby food, juices, purees. Various variations of Doy-Pak bags are possible
not only due to the packaging design, but also due to special methods of processing and manufacturing of
containers. The container can withstand high temperatures of packaging, pasteurization, sterilization. Canning
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methods for Doy-Pak packaging are asepsis, hot filling. A combination of two preservation methods can be used
– heat sterilization by the ―hot filling‖ method and the use of preservatives. In this case, the product is subjected
to heat treatment in such a way that 100% of the required sterilizing effect is not achieved. The lack of lethality
is ensured by the use of preservatives (sorbic acid), which ensures industrial sterility and more complete
preservation of the nutritional value of the finished product [11; 12].
Autoclavable bags and Ultraclean packaging are becoming more and more popular. A retort bag or
autoclavable Doy-Pack is a bag made of thermo-welded multilayer material that can withstand autoclave
sterilization temperatures. Such retort packaging is used in the manufacture of ready-made meals, sauces,
mashed potatoes, wet animal feed [13].
Conclusions. The main types of consumer packaging are considered, which are used in the production of a
wide range of canned products, including juices, juice drinks. The main advantages and disadvantages of glass,
metal, polymer and multilayer soft and semi-rigid containers are presented. Possibilities of using containers in
various cases of production and storage of canned food products that require both special storage conditions and
stored under normal standard conditions (temperature 0–25 °C, relative humidity 75%, atmospheric pressure) are
indicated.
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