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Abstract — The article discusses the applied aspects of
industrialization in one of vital areas related to industrialisation
in the field of life support - food production. A set of measures
for the development, implementation and production of
innovative products using non-traditional types of raw materials
is presented. It has been proved and realized experimentally the
introduction of an aqueous extract of fireweed to the recipe of
bakery products in this article. As it has been found in the
process of research the replacement of 50% of dairy raw
materials with an aqueous extract of fireweed in the recipe of
bakery products improves the organoleptic and physico-chemical
indicators of the quality of finished products. In addition the
introduction of this supplement leads to an increase in the
content of phosphorus and iron and leads to an increaseb in the
biological value of products for the human body.
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I. INTRODUCTION

New industrialisation is the creation of a high-tech in-
dustrial base for innovation.

Unlike the old, or primary industrialisation, the new
industrialisation embodies a qualitatively higher stage of de-
velopment.

The purpose of the new industrialisation is the devel-
opment of industries basics. The category of such industries
includes the food industry.

In the conditions of new industrialisation of food
products, considerable attention of enterprises should be paid
to the technical preparation of production, aimed at increasing
its technical and organisational level through the planned in-
troduction of modern high-performance equipment, advanced
technology and organisation of production.

The technical preparation of production is implied as
a set of measures for the development, implementation and
mastering of cost-effective measures of scientific and techno-
logical progress, ensuring an increase in the technical level of
production, the release of new products and the improvement
of the quality of already manufactured products.

Today, the population shows an increased interest in
the quality, chemical composition, nutritional value and the
presence of functional ingredients in food products and is in-
creasingly faced with the problem of unbalanced nutrition due
to the consumption of purified and refined products [1].

It should also be noted that the market for bakery
products is widely represented the products for preventive and
therapeutic nutrition, such properties of the products give
additional ingredients which are rich in nutrients (amino acids,
vitamins, micro-and macronutrienes), as well as the changes in
the technology of products preparation [2].

At present the market of bakery products is rather sat-
urated and represented by products of various shapes and
tastes. In addition these products are very popular among the
general population: you can have snacks on the go, drink tea
in the company or take something with you. But, unfortu-
nately, they do not bear any benefit except for a quick satisfy-
ing of hunger because they contain a small amount of valuable
nutrient substances.

One of the outlooks to increase the biological value
of baked products is the expansion of the range by using non-
traditional types of raw materials [3], which is relevant in the
context of new industrialisation in the food industry. In our
case it is an extract of fireweed or willow-herb Chamerion an-
gustifolium (L.) Holub.
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II. RESEARCH OBJECTS AND METHODS

The diverse biological activity of extracts of willow-
herb in traditional medicine has long been known for its an-
tioxidant, anti-inflammatory, antiandrogenic, antiproliferative,
antifungal, antimicrobial and antinociceptive action.

In the fireweed there are different mineral salts: iron,
copper, manganese, boron, molybdenum, titanium, they have a
positive effect on blood formation. The plant contains sodium,
potassium, calcium, lithium, magnesium, phosphorus, vitamin
C, it helps to strengthen the immune system and improve the
overall tone of the body [4].

To obtain an aqueous extract of fireweed, chopped
grass is poured with water at a temperature of 90 ° C, infused
for 20 minutes, and then filtered through the gauze. Warm ex-
tract is added at the stage of preparation of the sponge dough
with the replacement of 50% liquid.

The sponge dough preparation method is used for the
preparation of experimental samples [5]. Bakery products
cooked on the sponge dough, as a rule, have good quality - the
products have an elastic, soft crumb, developed porosity, with
thin-walled pores, pleasant taste and intense flavor. The
recipes from the collection of recipes for bread and bakery
products are taken as a basis. The technology of preparing
bakery products using herbal supplement is the same; only the
components of the formula are different [6].

The choice of powder and extract dosage is based on
the analysis of different sources. Buns formula is presented in
Table 1.

TABLET SAMPLE BUNS FORMULA
Ingridients Sample without addi- | Sample with 50% ex-
tion of extract of fire- tract of fireweed
weed
Wheat flour, premium 270 270
grade, g
Baked yeast pressed, g 15 15
Pasteurized cow milk, 125 62,5
ml
Sugar, g 60 60
Edible salt, g 5 5
Eggs, pieces 1 1
Butter, g 50 50
Pumpkin puree -
Extract of fireweed 62,5

The quality of buns largely depends on the mode of
each technological stage of its production.

When preparing the dough, several phases are distin-
guished: the kneading of sponge dough or starter, their fer-
mentation, the kneading of dough and its fermentation. The
method of dough preparation is chosen depending on the type
and grade of the processed flour, its bakery properties, the
method of loosening and the equipment used: 10 g of sugar,
yeast and 45 g of flour are added to a warm liquid of 35-40 °
C. Then the sponge dough is placed in a laboratory proofing
cabinet ShRL - 065 STU for 30 minutes, with a set tempera-
ture of 38 °C.

After preparing the dough sponge in a separate bowl,
mix all the baking: 1 egg, 50 g sugar, 50 g soft butter.
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Then put together the dough sponge with baking, add
salt and stir. The emergence of bubbles on the surface indi-
cates the maturation of the dough sponge; the finished dough
is shown in Figure 4.

Kneading the dough is carried out in the laboratory
by hand; fermentation and proofing are carried out in a labora-
tory proofing cabinet at a temperature of 38 © C. The fermen-
tation process lasts for 60 minutes, and proofing the dough
pieces- for 20 minutes. Before laying the dough into molds, it
is pressed down for 2 minutes.

Baking test samples are carried out in a laboratory
proofing cabinet ShRL - 065 STU at a temperature of 165 ° C
for 20 minutes. After baking, finished products are cooled at a
temperature of 17 °C for 30-40 minutes and then taken out of
the molds.

In order to study the effect of adding to the formula
of bakery products narrow-leaved fireweed extract, an
organoleptic evaluation of experimental samples has been
made as well as such quality indicators as acidity, porosity,
and humidity have been also determined.

Determination of the crumb moisture of bakery prod-
ucts has been carried out by drying the sample at a certain
temperature according to GOST 21094-75. This indicator has
been calculated by the formula

w =252 100
G2 , Q)

where G1 and G2 - the mass of the cup with bread
before and after drying, g;

G3 - weight of the product, g [7].

The acidity of the finished bakery products is deter-
mined according to GOST 5670-96 by the accelerated method.
In accordance with the method, two parallel titrations are per-
formed, the difference between which should be no more than
0.3 degrees.

By the degree of acidity we mean the volume in cubic
centimeters of a solution of the exact molar concentration of 1
mol / dm3 of sodium hydroxide or potassium hydroxide neces-
sary for neutralizing acids contained in 100 g of products.
Physico-chemical indicator is calculated by the formula

¥ = 2N g

10xmxVy

, 2

where V - is the volume of a solution of molar con-
centration of 0.1 mol/dm*® of sodium hydroxide or potassium
hydroxide, due to the titration of the test solution, in cm?;

V, - is the volume of distilled water taken to extract
acids from the product under study, cm’;

a - is the conversion factor per 100 g of sample;

K is the correction factor for reducing the sodium hy-
droxide or potassium hydroxide solution used to a solution of
an exact molar concentration of 0.1 mol / dm?;
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1/10 - is the reduction coefficient of sodium hydrox-
ide solution or potassium hydroxide with a molar concentra-
tion of 0.1 mol / dm?;

m - is the mass of the sample, g;

V, - is the volume of the test solution taken for titra-
tion, cm’ [8].

Such an indicator as porosity characterizes an impor-
tant property of the product - its digestibility.

The porosity of all samples of bakery products ex-
ceeds the minimum value specified in GOST. However, with
the addition of narrow-leaved fireweed powder, this indicator
begins to decline. That is due to the strengthening effect of the
powder on gluten.

Phosphorus in the samples is determined according to
GOST 30615-99, and iron according to GOST 26928-86 using
a spectrophotometer GENESYS 10S UV - VIS. For these two
analyzes, we prepare ash as follows. A weighed mass of 10 g
is placed in tarred crucibles. First, charring is performed on a
hot plate. After smoke emission the hinged crucible is
placed in a laboratory muffle furnace heated to 600 °C. Ashing
is carried out until the color of the ash turned white, and then
the crucibles with ash are cooled in a desiccator.

The method for determining phosphorus consists of
dry mineralizing the sample, dissolving the ash, conducting a
color reaction with molybdenum-vanadium reagent and mea-
suring the intensity of yellow staining of the solution 1 = (440
+ 5) nm using a spectrophotometer [9]

The mass fraction of phosphorus in mg per 100 g of
product is calculated by the formula

Y= my Vg

mxW il

A3)

where m; - is the mass of phosphorus, found on the
calibration curve, pg;

V, - is the total volume of mineralization, cm?;

V - is the volume of mineralization taken for the test,
cm’;

10 - conversion factor per 100 g of product;

m - is the sample weight, g.

The method for the determination of iron in products
is based on measuring the intensity of the color of a solution
of a complex compound of ferrous iron with red orthophenan-
throline.

Similarly, as in the method for the determination of
phosphorus, first we have found the mass of iron in pg (ml)
from the measured concentration according to the calibration
curve.

The mass fraction of iron in products in mg / kg is
calculated by the formula

o my=V

L7y
2

“4)

where m; - is the mass of iron found on the calibra-
tion curve, mcg;
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V - is the total volume of the solution of mineraliza-
tion, cm?;

V, - is the volume of the solution of mineralization
taken for the determination, cm?;

m - is the mass of the sample product taken for min-
eralization, g;

V, - is the volume of product taken for mineraliza-

tion, cm®.

III.

are presented in table 2 [10].

RESULTS AND DISCUSSION

The organoleptic properties of test samples of buns

TABLE I ORGANOLEPTIC GRADING OF RICH PRODUCTS

Quality Norms Bun without Bun with
indicators according to addition of a addition of a
GOST narrow-leaved narrow-leaved
24557-89 fireweed fireweed extract
extract
form Without Without Without  kissing
kissing crust. | kissing crust. | crust. Round with
Round witha | Round with a | a convex upper
convex convex upper | crust
upper crust crust
exteriority Glazed Glazed, Smooth, without
without cracks | cracks and expl
and explosions | Glazed osions
color Light to dark | brown Light brown
brown
Crumb Baked, not | Baked, not wet | Well-baked, not
condition:ba | moist to the | to the touch, | wet to the touch,
king touch, with a | elastic elastic
slight
compression
of the
fingers
between the
upper  and
lower crusts
of the crumb
should take
the original
shape
crumb grain Grain Grain with | Grain with wall
without cells of | thinness cells
voids  and | medium
seals thickness
kneading Without Without lumps | Without lumps
lumps and | and kneading and kneading
kneading
taste Fancy, Fancy, Sweet taste with
peculiar  to | sweetish tea aroma
this type of
product,
sweetish.
When using
flavoring
supplements
- the taste
peculiar  to
the made
additives
flavor Peculiar  to | Characteristic Fancy with a
this type of | for this type of | slight herbal tint
product, product,
without without foreign
foreign smell

482




ATLANTIS
PRESS

smell. When
using
aromatic
additives -
the smell
peculiar  to
the added
additives

In the study of physico-chemical parameters of bak-
ery products we are guided by GOST 24557-89 “Bakery prod-
ucts. Technical conditions”. According to the results of the re-
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search we have obtained data presented in table 3.

TABLE III PHYSICO-CHEMICAL QUALITY INDICATORS OF BAKERY PRODUCTS

Quality Norms Bun without Bun with
indicators of accordin addition of a addition of a
bakery g to narrow-leaved narrow-leaved
products GOST fireweed extract fireweed
extract
1 0,
moisture, %, 35.0 29 35
not more
2.5
Acidity, deg.
23 2.5
no more than

From the data presented in table III, it can be seen
that the change 50% of milk for the extract of narrow-leaved
fireweed in the formula of bakery products leads to an in-
crease in the moisture of the product and its acidity, but these
values do not exceed the requirements of regulatory documen-
tation.

The determination of such vital elements as phospho-
rus and iron by the method of ashing makes it possible to ob-
tain the data presented in Fig. 1-2.

MaTaz: 4ocdop B mem. mpoz. 28.04.201E.mga (440 nm)
Docrapses sssemsmss: 28 .04.201€ 14:01:31 - 1-0LDIAL
CraxzpoforceaTp: GENESYE 108 Bic
Capscinns mcsmp: 2454173001
Firmwarm: 4.003
Ofmy nmrom - 04.05.2016 15:23:50
Haepeno: 04.05.2016 15:24:08 - 1-0LBIN]
iem fadina pasy. : dochop B BynEax.rga
A
0.6
0.5
0.4
0.3
0z
0.1
oo
] 100 00 300 400 500

ppfnl

980A2E-[3 &
0133 Kosjrhayset soppermye: .95580
Ofryneree 28,08 2016 14:00:35

TP ErpL KEVESa: ¥
DETAToMAR AL
Dara: 28 04 2048 14:00-

Opofa B K
saxzop 18] {mg/mt]
10% 1 0.134 176.76
20% 1 0.138 180.04
30% 1 0.201 18355
KonTpons 1 0.182 164 .45
Hzan-wai 1 0.221 201.55

Fig. 1 - Optical density measurement results on a spectrophotometer

According to the obtained optical density value, the
mass of phosphorus in pg is found from the calibration curve.
By drawing up the proportions and recalculating the content of
the component in the sample, it has been obtained that for the
prototype without the addition of an extract of narrow-leaved
fireweed, the phosphorus content is

. _ BST.E®SD _

= =§2,2
10x4x 1D mg )]

In a prototype with the addition of an extract of nar-
row-leaved fireweed, the phosphorus content is

BDE.2 x50

= =100.8
1034310 mg

2
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Fig. 2 - Calibration line end measurement results on a spectrophotometer

According to the data obtained for the sample without
the addition of an extract of narrow-leaved fireweed, the mass
with an appropriate recalculation of the iron content for the
sample without the addition of an extract of narrow-leaved
fireweed is

. BEExSD

=164
Tx10

mg/kg 3)

For the sample with the addition of the narrow-leafed
fireweed extract, the iron content is
X = BAx0 _ oo

2xie mg/kg 4)

Thus, from the obtained data it can be seen that the
addition of an aqueous extract of narrow-leaved fireweed to
the recipe of buns leads to an increase in the content of phos-
phorus and iron, thereby increasing the biological value of
products for the human body.

Iv. CONCLUSION

In the course of the research work, a number of im-
portant tasks were solved:
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- a technology has been developed and a technologi-
cal process has been described for the production of an inno-
vative product under the conditions of new industrialisation;

- the finished product is presented, which allows to
expand the innovative range and fully meet the needs of the
population with the least expenditure of resources in the
process of manufacturing and consumption of products;

- new technological processes have been developed
and introduced, in particular, those related to the processing of
new types of raw materials, initial and intermediate products
and an increase in the complexity of their use.

Studies conducted to determine the effect of aqueous
extract of narrow-leaved fireweed on the quality of baked
products have shown that with the addition of 50% of extract
of narrow -leaved fireweed from the volume of milk, the prod-
uct has good organoleptic and physico-chemical quality indi-
cators. It also increases the content of phosphorus and iron
compared with the sample baked according to the traditional
recipe, by 18.5% and 70.3%, respectively. In this regard, we
consider it expedient to add this component to the recipe, and
recommend such a bakery product for people suffering from
iron deficiency.

The development of technologies for the use of non-
traditional raw materials in the food industry at the stage of
new industrialisation makes it possible to provide access to
specific products which are necessary for consumers here and
now.
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