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FLOUR AND CONFECTIONERY PRODUCTS FOR CHILDREN.
REQUIREMENTS FOR QUALITY AND SAFETY INDICATORS

Summary. The issue of safety and quality of children's and general
nutrition products has gained great importance among doctors of
pediatricians, doctors of narrow specialization, scientists of various fields of
science, as well as in domestic and international trade. The proposed range
of flour and confectionery products for children is diverse. Domestic and
foreign manufacturers offer products that are packaged in colored consumer
packaging that interests the child. Behind such a marketing move are
"hidden" components that are used in production and have a negative effect
on the body of both a child and an adult.

The quality of products intended for children's nutrition is first of all a
list of product properties that are able to satisfy the physiological needs of
the child's body in food products, based on their chemical composition and
energy value.

The results of research on raw materials and components, which are
advisable to use in the production of flour and confectionery products for
children, are presented. The negative or positive effect of products on the
child's body has been established. The results of the research will form the
basis of the development of regulatory and technological documents for the
production of fundamentally new products for children.

Key words: candies, confectionery, cookies, flour, quality, safety,
snacks, structure, texture.

According to the current cooperation documents signed by the
Governments of China and Ukraine, international cooperation in the field of
ensuring the proper quality and safety of baby food products is allowed,

© Igor Mazurenko, Yunbo Li, Shao Zhengzheng, Yangui Xie

SBTSATU. 13.1.32


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/
javascript:;
https://orcid.org/0000-0001-9776-133X

HaykoBuit BicHuK TAATY Bun. 13, Tom 1
238

which is carried out by participating in the work of international
organizations, concluding international agreements on the development of
new types of baby food products and promising technologies of its
production, harmonization of requirements for the quality and safety of
healthy food with relevant international requirements, exchange of
information on measures used to ensure the quality and safety of baby food,
including issues of implementing a risk analysis system at enterprises and
control (regulation) at critical points (HACCP) [1-4].

Nutrition is one of the most important factors affecting the health of the
population. It ensures the normal development of children, contributes to the
prevention of diseases, prolongation of life and creates conditions for
adequate adaptation of a person to the natural environment. Therefore, the
issue of children's healthy nutrition is one of the most important in the
implementation of the state's social policy. A successful solution to the
problem of child nutrition depends on the creation of conditions for the
production of high-quality and safe food products.

Food is the only source of vital substances: proteins, fats and
carbohydrates, minerals, trace elements and vitamins necessary for the
growth and formation of the child's body. Proper nutrition contributes to an
active life and resistance of the body to the adverse effects of the external
environment. Thanks to the breakdown products of food substances through
complex chemical transformations in the body, there is a continuous
synthesis of proteins and protein substances, lipids, carbohydrates, mineral
and other complex compounds, necessary to ensure the stability and renewal
of morphological structures, the formation of functionally active compounds
- enzymes, hormones.

A constant volume of energy is required for the implementation of
synthesis processes. Energy exchange, one of the main manifestations of
vital activity, thanks to which growth and development is carried out, high
orderliness of exchange processes and functional organization of biological
systems is ensured. The body receives the energy it needs, which is formed
during the breakdown of carbohydrates and fats, to a lesser extent, proteins,
which are used in the body, mainly as a building material for each cell, the
basis for chemical processes and plays one of the key roles in the immune
system.

The age of the child affects the required amount of energy. The younger
the child, the greater the influx of energy required to cover the energy costs
associated with its intensive growth, development, metabolism and
maintenance of basic vital functions. Due to the functional immaturity of the
central nervous system and a number of other organs and systems, the high
tension of general processes, the child's growing body quickly reacts to a
lack or excess in the nutrition of certain food substances due to a change in
the most important functions - a violation of physical and mental
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development, a disorder of the functioning of organs that carry the main
functional burden of ensuring homeostasis, weakening natural and acquired
immunity. Therefore, nutrition should correspond to the composition,
quantity and quality of all components - proteins, fats, carbohydrates,
mineral salts, micro-elements and vitamins to the age-related physiological
needs of the child's body. All food substances, according to their role in the
body, are divided into two groups: essential and replaceable. It is known that
essential nutrients are those that cannot be synthesized in the body at all or
are synthesized in an amount insufficient to satisfy the need for them.
Proteins, vitamins, some fatty acids (polyunsaturated), minerals and water
are essential nutrients.

The World Health Organization (WHO) in its own research on the state
of health of people in the world [5]. notes the interrelationship of the
influence of the quality and safety of nutrition on the occurrence of a number
of diseases that gradually transition into a chronic phase, fig. 1.

Diseases of the oral cavity 9
Respiratory infections 6
Infectious parasitic diseases 12
Diseases of the digestive system 19
Disorders of the endocrine system 54
0 10 20 30 40 50 60

Figure 1. The influence of nutrition on the development of diseases in
children and adolescents, %.

Scientists in the field of nutrition note that improper feeding of children
leads to obesity, caries, and disruption of the proper functioning of the entire
body. At the same time, lack of physical activity and negative eating habits
affect the development of cardiovascular diseases and diabetes. It should be
noted that negative effects are observed in children and adolescents of
different ages regardless of skin color, social status, etc. [6 - §].

The most common problem in the whole world is a disease of the
endocrine system - obesity. Consumption among children of harmful foods,
junk food (chips, salty crackers, sweet snacks, pizza) has increased, which
has led to a significant increase in energy consumption due to "empty"
calories. Over a significant period, the total daily energy consumption of
children aged 2 to 6 years increased by 109 kcal (from 1475 to 1584). The
epidemic level of childhood obesity is a big problem. However, in many
cases, obesity can be prevented by the presence of specialized foods in the
diet [7].
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World experience shows that the so-called "snack" products with a low
content of fats and added sugars should become alternative products for
snacks for children and teenagers in the near future: cookies with a high fiber
content and low fat and sugar content, whole grain cereal bars; low-fat
snacks with low salt content, without preservatives and with natural flavors
and colors.

Pediatricians and nutritionists have studied the potential impact of
candy consumption on health risk factors in children and adults. Effects on
body weight and disease risk indicators such as blood pressure, cholesterol
and blood glucose levels have been studied. Evidence from cross-sectional
studies challenges the notion that candy consumption is associated with an
increased risk of cardiovascular disease or obesity in children and adults.

It has been established that moderate consumption of dark chocolate or
cocoa can have a positive effect on health. This conclusion was based on a
review of a significant amount of published research on the effects of cocoa
on human cardiovascular function. A small amount of cocoa or chocolate
consumption is associated with a number of positive effects on the state of
the cardiovascular system. Clinical trials have confirmed short-term
cardiovascular effects from consuming products rich in cocoa flavonoids.

In the production of flour and confectionery products for children, a
wide range of components is used, which are not always useful and safe.

One of the main ingredients of confectionery products is fat. It
participates in the formation of the characteristic structure of the product and
its sensory characteristics included in the composition of the products.

The presence of fat in the product affects the shelf life of the product,
rheological properties (softness, texture, structural integrity), technological
properties (retention of air bubbles, heat exchange dough preparation,
increase in shelf life) During the production of most types of flour
confectionery, there is fat in which increased content of saturated fatty acids.
Saturated fat consumption is believed to be associated with an increased risk
of cardiovascular disease. Scientists in the field of nutrition and medicine
recommend the desired consumption of fats in the amount of about 30% of
the total caloric content of the diet. Saturated fats can account for no more
than one third of them. It has been proven that the risk of cardiovascular
diseases is reduced when replacing saturated fatty acids (FA) in food
products with polyunsaturated (PAFA) with a sufficient amount of omega-
3-PAFA and monounsaturated fatty acids (MAFA). Epidemiological studies
carried out in a number of countries have proven a direct connection of trans
isomers of fatty acids, the main source of which is hydrogenated fats, with
cardiovascular diseases, breast cancer, shortening of the pregnancy period,
disorders of the nervous system and vision in children, oncological diseases
of the colon intestines, diabetes, obesity and allergies [6, 7].
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It should be noted that the quality of the used fat significantly affects
the nutritional value of the finished product, shelf life and stability during
storage. During production, it is necessary to carry out input control on the
main indicators of fat safety:

- fatty acid composition - shows the risk of changes in organoleptic
parameters during storage as a result of oxidative and microbiological
processes. According to the data of the fatty acid composition, it is possible
to preliminarily estimate the rate of oxidative changes and identify the types
of raw materials used;

- acid number - characterizes the degree of fat splitting and the presence
of free fatty acids. The higher the acid number, the faster the fat spoiling
process;

- induction period - an indicator that characterizes the stability of fat
before oxidation processes and is expressed as the time interval between the
moment when the fat sample reaches a given temperature and the moment
when the rate of formation of oxidation products begins to increase rapidly.
It is one of the methods of accelerated testing and a means of forecasting,
which allows you to avoid long shelf life tests [9].

One of the main types of raw materials used in the production of
traditional confectionery products is sugar. The recommended level of total
daily intake of added sugar in the diet should not exceed 50 g per day, which
1s less than 10% of the caloric content of the diet at the rate of 2000 kcal per
day for a person. These recommendations are included in the initiative of the
World Health Organization (WHO), and are recommended for children older
than 3 years and adults.

According to the data of the national examination of health and nutrition
of the USA, the share of additional energy coming from added sugars was
14.3 £0.2% (in children from 2 to 8 years old), 16.2 £ 0.2% (in children and
adolescents from 9 to 18 years old) and 13.1 £ 0.2 % (in youth over 19 years
old). The main sources of added sugars in the body of children and
adolescents are sweet ready-made breakfast cereals, sweet bakery and
confectionery products, drinks and yogurts [10].

The main ingredient of flour confectionery is high-grade wheat flour,
the content of which in the recipe can vary from 55 to 65%. Wheat flour of
the highest grade consists of finely ground particles of the central part of the
endosperm and is practically free of bran (food fibers).

The production technology involves the loss of a large number of native
vitamins and minerals, which are destroyed together with the peripheral parts
of the grain. It has been proven that dietary fibers are an evolutionarily
important component of food, play a significant role in normalizing the
activity of the gastrointestinal tract, increase the mass of the muscle layer,
affect the motor activity of the body, the rate of absorption of food substances
in the small intestine, etc.
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The use of flavorings and dyes is an integral part of the process of
creating confectionery products. A big role here is played by traditions,
habits, a sense of harmony that arises in the human body when eating food
products with a certain pleasant taste and aroma. Most modern foods contain
artificial flavors and colors that are originally chemicals. They are relatively
cheap and more resistant to external influences compared to their natural
counterparts.

It should be noted that the use of non-natural flavors, consistency and
taste stabilizers, and thickeners in the production of products for children is
prohibited. However, modern realities reflect otherwise. Food manufacturers
are not always honest with consumers. This is due to a lot of competition in
the market. To promote products, manufacturers use characters from
children's movies for the sake of advertising, use inscriptions regarding the
functionality of the product, do not fully indicate the composition of the
product or the quantitative composition of the ingredients. To reduce the cost
of the finished product, there are facts about the use of raw materials and
auxiliary materials and components that are prohibited for the production of
products for children.

The results of the conducted research will form the basis of further
applied and fundamental research. Based on the received data, uniform
technological requirements for quality and safety indicators will be created,
which will be reflected in the regulatory and technological documentation
for the production of flour and confectionery products for children.
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I. Masypenko!, Yunbo Li?2, Shao Zhengzheng 2, Yangui Xie
IXyHanbCHKHIi yHIBEPCHTET r'yMaHITAPHUX HAYK, HAYKH i TeXHOJI0Tii, XyHaHD,
Kuraii
2 IlIxoJ1a Xap4OBHX HAayK, XeHAHCHKHIi IHCTUTYT HAYKH i TeXHoJI0Tiii, XeHaHb,
Kuraii
BOPOIIHAHI I KOHIUTEPCHKI BUPOBH JJISI TITEN.
BUMOI'N 10 NIOKA3HUKIB AKOCTI TA BE3ITEYHOCTI

Anomauin

[TutaHHsT 6€3MEYHOCTI Ta SAKOCTI MPOIYKTIB JUTSYOTO Ta 3araibHOTO XapuyBaHHS
Ha0yJ10 BEIMKOI BaXKJIMBOCTI cepell TOKTOPIB MeAiaTpiB, JOKTOPIB BY3bKOI crieniaiizaii,
BUCHUX pPI3HUX Taly3edl HayKH, a TaKOX y BHYTPIIIHIA B MIDKHAPOJHIM TOPTIBII.
3arponoHOBaHUN ACOPTUMEHT MPOIYKTIB OOPOIIHIHUX Ta KOHIUTEPCHKUX BUPOOIB IS
JiTed pi3HOMaHITHUN. BiTUM3HsIHI Ta 1HO3€MHI BUPOOHUKH MPOTIOHYIOTH MPOIYKTH, SIKi
yIaKkoBaHI Yy KOJbOPOBY CIOXHUBUY Tapy, SKa 3alliKaBlIIO€ IUTHHY. 3a TaKuM
MapKETUHTOBUM XOJIOM «CXOBaH1» KOMIIOHEHTH SIKI BUKOPHUCTaHI MPU BUPOOHUIITBI Ta
HETaTUBHO BIUTMBAIOTH HA OPTaHi3M SK TUTUHH TaK 1 TOPOCIIOT JIFOIUHHU.

KoHTpomnb 3a mpomykramu XapuyBaHHS — I1e 00OB’S3KOBa pEryJIATUBHA Mis, sKa
3MIMCHIOETCA Tif 4ac 3a0e3ledeHHs BUKOHAHHS 3aKOHIB, CTAaHIApTIB Ta I1HIIMX
HOPMATHBHUX aKTIB MIOJI0 TPOAYKTIB XapuyyBaHHS, IEp>KaBHUMHU ab0 MiCIIEBUMH
OpraHaMH BJIAU 3 METOI0 3aXUCTy croxuBadiB. OO’€KTUBHUN KOHTPOJIb CIIPHUSIE
0€3MeYHOCT] BCIX Xap4OBUX MPOIYKTIB IMiJI Yac BUPOOHUIITBA, TPAHCIOPTYBaHHS,
30epiranHs, mepepoOJIeHHsST Ta PO3MOBCIOHKCHHS, X TPUIATHOCTI 10 CIOKHWBAaHHS,
BIJIMOBITHOCTI BUMOTaM II10JI0 OE3MEYHOCT] Ta SKOCTI, a TAKOX TapaHTye€ Te, 10 BOHU
MPAaBAKBO Ta PETEIILHO MPOMAPKOBaHI.
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SIKicTh TIPOAYKTIB, SIKI TepeadadeHi s XapdyBaHHS IUTEH 1€ Mepil 3a Bce
MepeNTiK BJIACTUBOCTEH TPOIYKTY, Kl 3/1aTHI 3aJ0BOJIBHUTH (hi310JI0TIUHI TOTpeOn
OpraHi3My TUTHHH B TPOAYKTAX XapuyyBaHHS, BHXOISYU 3 iX XIMIYHOTO CKIamy Ta
eHepreTUYHOI IiHHOCTI. [TapanensHo BCTaHOBIICHO, IO HE MPaBelIbHE XapyBaHHS, a caMe
BUKOPUCTaHHS Y palioHl AUTUTH OO IIBUJKOTO MPUTOTYBAaHHS Ta MPOAYKTIB 3
BUKOPHUCTAHHSIM INTYYHUX OapBHHKIB, 3aryCTOBYYiB, €MYJbraTopiB, CTa01Ii3aToOpiB
KOHCHUTEHIII Ta CMaKy MpPHU3BOIUTH A0 XPOHIYHMX 3aXBOPIOBaHb Ta MOPYLICHHIO
MpaBUIBLHOT POOOTH YChOTO OpraHi3My. HeraTuBHHI BIJIMB BiAMIYA€ThCS Yy IITEH Ta
HiJTITKIB PI3HOTO BiKY HE 3aJIEKHO BiJl KOJIBOPY LIKIPH, COLIATBHOTO CTaHy TOIIO.

HaBeneni pesynbTaTH MOCHIIKEHh CHPOBUHU Ta KOMIIOHEHTIB, SIKI JOIIJIBHO
BUKOPHCTOBYBATH IIPH BUPOOHHUIITBI OOPOLTHIHUX Ta KOHAUTEPCHKUX BUPOOIB IS AiTEH.
BcranoBieHo HeraTHMBHHI 200 TO3WTHUBHHMA BIUIMB NMPOJYKTIB HAa OpraHi3M TUTHHHU.
PesynbraTi JOCHIIKEHb YBIMIyTh B OCHOBY pO3pOOJCHHS HOPMAaTHBHUX Ta
TEXHOJIOTTYHHMX JOKYMEHTIB Ha BUPOOHHIITBO MPUHIIMIIOBO-HOBUX MPOAYKTIB ISl NITCH.

Knrouogi cnosa: 6e3mednictb, OOPOITHO, KOHIUTEPCHKI BUPOOH, NMEYNBO, CHEKH,
CTPYKTYpa, TEKCTYpa, IIYKEPKH, SKIiCTh.
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