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Nowadays, there is a significant shortage of dietary fiber in
human nutrition. Dietary fiber performs an important func-
tion — the excretion of harmful substances. This deficiency is
especially relates the diet of people with diabetes. However, for
this disease, products in the diet should have a low glycemic
index. This problem can be solved by enriching traditional pro-
ducts, in particular bakery products, with nutrients that, along
with increasing the nutritional value of products, will reduce
their glycemic index. Such product is Jerusalem artichoke, the
main part of the dietary fiber of which is inulin. However, due
to the different chemical composition of Jerusalem artichoke
and wheat flour as the basis of bakery products, it can be pre-
dicted that this raw material will affect the course of the tech-
nological process of manufacturing bakery products and the
quality of finished products. Therefore, it was advisable to study
the effect of Jerusalem artichoke on the main processes in the
dough — microbiological and biochemical.

In the manufacture of bakery products in the diet of patients
with diabetes various sugar substitutes are used to replace sugar.
The study of the complex effect of the sugar substitute fructose
and Jerusalem artichoke in the form of powder on the microbio-
logical and biochemical processes in the dough during the ma-
nufacture of bakery products was provided.

Jerusalem artichoke powder contains 4 times more dietary
fiber than premium wheat flour, and 77% of it is inulin, which
significantly increases the nutritional value of products with
fructose.

The intensity of dough fermentation in terms of the amount
of carbon dioxide released during fermentation increased by
9—39.7% with increasing dosage of the additive, which indi-
cated an improvement in the nutrition of yeast and caused their
increased fermentation activity.

It was found that the addition of Jerusalem artichoke powder
in the dough stimulated the fermentation activity of the micro-
flora, which increased the accumulation of sugars in the dough
during its fermentation and their fermentation by the dough
microflora by 3—3.5%.
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XAPYOBI TEXHOJIOT'II

BrJiMB NOPOLWLUKY TOMIHAMBYPY

HA MIKPOBIOJIOriYHI TA BIOXIMIYHI NPOLIECU
B TICTI NPU BUIrOTOBJIEHHI XNIBOBYJNTOYHUX
BMUPOBIB

A. O. IlleByenko
Hayionanenuii ynieepcumem xapuo8ux mexnonozii

Y naw wac 6 xapuysanni mooeii cnocmepiealomvcsi 3HAUHUL 0eiyum xapuoeux
B0JI0KOH. Xapy06i 6010KHA BUKOHYIOMb BANCIUGY (DYHKYIIO — BUBCOCHHSL 3 OP2AHIZMY
wikionueux pewosur. Ocobauso yeu deiyum cmocyemvcs payiony ocio, Xeopux Ha
yyxposuii diabem. Pazom 3 mum npu yiti xeopoobi npooykmu 6 payioni NOGUHHI Mamu
HU3bKUL NOKA3HUK 2hiKeMiyHocmi. Le numanns Moxicauso supiuiumu 3a paxyHox 360a-
2aueHHsl OCHOBHUX NPOOYKMIE XAPUY8aHHs, 30KpeMa Xaibo0yI0uHUX 6Uupobis, Kopuc-
HUMU peyosuUHaAMU, 5K NOps0 i3 NIOBUWEHHAM XAP4080i YIHHOCMI NPOOYKMIE 3HU-
arcyeamumyms ixuiu enikemiunutl inoexc. OOHUM i3 MAKUx NPpoOyKmie € moniHamoyp,
OCHOBHY YACMUHY XAPHOBUX BOJIOKOH SIKO20 CaHosums iHyain. OOHaK, 36adxcanyu
Ha PI3HULL XIMIMHULL CKIAO MONIHAMOYPY ma 6OpoutHa sIKk 0CHO8U XAi000YI0UHUX
8UP0DIB, MOXMCHA NEepedbauUmu, Wo Ys CUPOSUHA BNIUBAINUME HA XiO MEXHONIO02IYHO20
npoyecy 8U20mosieHHs Xi000y104HuUx 6upodie ma aKicms 2omogux eupoois. Tomy
O00YIbHO NPOGeCmU OOCHIONCEHHS GNIUEY MONIHAMOYPY HA OCHOBHI npoyecu 8 mi-
cmi — MIKpobionoziuni ma OloXiMIuHI.

Ipu sucomosnenni x1ibo6ynouHUX BUPODIE Y XAPUYBAHHI X80PUX HA YYKPOBULL Oi-
abem 01 3aMiHU YYKPY GUKOPUCHOBYIOMb DI3HI YYKpO3aminHuKu. Y cmammi npoge-
0eHO 00CTIONCEHHS! KOMNIEKCHO20 GNAUBY UYKPOZAMIHHUKA )PYKMO3U A MONIHAM-
Oypy y 8u2iisioi NOPOWIKY HA MIKpOOiono2iuki ma OloXIMIYHI npoyecu 6 micmi 6 npoyeci
8U20MOBTIeHHSL X000V 104UHUX 8UPODIS.

THopowox moninambypy micmumos y 4 pasu Oinvule Xapuosux 60J10KOH, HIdC nule-
HUYHEe OOPOWHO U020 COPMY, NpudoMy 77% cmanogumy iHyIiH, Wo 3HAYHO NiO6U-
Wye xapyosy yinHicms upoois 3 pyKkmo3or.

Iumencuericms OpOOiHHA MICMA, 36AXHCAIOYU HA KIbKICMb UOLIEH020 OIOKCUOY 8-
eneyro 8 npoyeci OpoodinHs, niosuwyemocs Ha 9—39,7% 3i 30iibuieHHAM 003Y68aHHS
000a6KU, Wo CBI0UUMb NPO NOKPAUWEHHS HCUBTICHHSL OPIHCOIICI8 MA 3YMOBTIOE iX Nio-
8ULYEeHY OPOOUTIbHY AKMUBHICTb.

Bcmanoesneno, wo 000amnts nopowKy moninamoypy y micmo Cmumyioe OPOOUibHy
AKMUBHICTND MIKDODIIOPU, WO 3YMOGTIOE 30IIbULCHHA HAKONUYEHHSL YYKPI6 Y micmi nio
yac 1ioeo pepmenmayii ma ix 36podoicents mikpoghaoporo micma Ha 3—3,5%.

Knrouosi cnosa: xnivobynounuil supio, ¢pykmosa, nopouiox moniHamoypy, i-
MEHCUBHICMb OPOOIHHSA, KIHeMmUKa YyyKpis.

Formulation of the problem. Nowadays, there is a significant shortage of dietary
fiber in human nutrition, which performs an important function — the excretion of
harmful substances. This deficiency is especially takes part in the diet of people with
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diabetes. In this case, products in the diet should have a low glycemic index. This
problem can be solved by enriching traditional products, in particular bakery products,
with nutrients that, along with increasing the nutritional value of products, will reduce
their glycemic index. Such product is Jerusalem artichoke, which is based on inulin.
However, it can be predicted that such raw material will affect the technological process
of manufacturing bakery products. Therefore, it is advisable to study the action of
Jerusalem artichoke on the main processes in the dough — microbiological and bio-
chemical.

Analysis of recent research and publications. Jerusalem artichoke is a valuable
raw material that contains up to 87% of inulin polysaccharide by weight of dry matter.
Substances such as the enzymes p-fructofuranosidase, polyphenol oxidase (Lattanzio,
Kroonb, Linsalatac & Cardinali, 2009), and mannose-specific lectin (Cardinali et al,
2011) are also available in it. Ir also contains vitamins, organic acids and dietary fiber.
Inulin is easily broken down into fructose, the absorption of which requires less insulin
than the absorption of glucose (Lattanzio, Caretto, Linsalata, Colella & Mita, 2018).
Jerusalem artichoke has no local and general toxic and allergic effects (Barta & Patkai,
2007).

Serbian scientists conducted studies on the effect of Jerusalem artichoke powder on
the quality of wheat bread to obtain product of high nutritional value with a low gly-
cemic index. There was an intensification of the technological process due to increased
gas formation and intensification of other processes with its addition and high quality
of finished products (Radovanovic, Milovanovic, Kipic, Ninkovic & Cupar, 2014).

The effect of Jerusalem artichoke on ozonated wheat flour products was studied. In
the study of non-ozonated flour, along with increasing the biological value of bakery
products, the additive significantly reduced the strength of flour and impaired the
structural and mechanical quality of bread. The technology of bakery products with the
use of Jerusalem artichoke powder and puree was substantiated. The combined use of
ozonated flour and Jerusalem artichoke additives allowed to intensify the fermentation
process of the dough, to improve the organoleptic quality of the products (taste and
aroma), as well as to improve some structural and mechanical properties of bread (Ca-
(onona, Xomomosa, ['omora & Ulymika, 2012).

However, given the products for diabetics, in the recipe of which sugar is replaced
by sugar substitutes, there is insufficient data on the effect of Jerusalem artichoke on
the processes occurring in the dough during the production of bread.

That’s why the purpose of the research was the research of complex influence of
fructose and artichoke powder on microbiological and biochemical processes in the
dough during manufacturing bakery products.

Materials and methods. Samples with high quality wheat flour, yeast, salt, and
fructose were prepared for research. Fructose was dosed in an amount of 5% by weight
of flour. As added ingredient there was artichoke powder (sort “Interes” TM “Malva”,
Ukraine, 3.5%, 5.3% and 7.0% by weight of flour — the amount which provides 20,
30, 40% of the daily requirement of food fiber when consuming 277 g of bread). A
product without artichoke powder was used as a control sample.
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Microbiological processes in the dough were determined by dynamics of gas for-
mation and gas-holding capacity. Biochemical processes in the dough were determined
by the kinetics of sugars during maturation of the dough.

The kinetics of sugar accumulation was determined by the accelerated iodometric
method without hydrolysis in terms of maltose. Its content was established in yeast and
non-yeast dough after mixing and after 1.5 and 3 hours of fermentation.

Gas-holding capacity was determined using equipment AG-1. The content of re-
leased CO; from the dough was evaluated every 30 min during 5 hours of fermentation.

The statistical processing of the result values was performed using the Microsoft
Excel XP and Origin Pro8 software.

Results and discussion. When adding additives to the product, the determining
factors of their influence on the technological process were their chemical composition.
Therefore, first of all it was necessary to determine the chemical composition of the
studied Jerusalem artichoke powder (Table 1).

Table 1. Chemical composition of Jerusalem artichoke powder and premium wheat
flour

Components Premium wheat flour Jerusalem artichoke powder
Mass fraction of moisture, % 14.3 4.5
Mass fraction of protein
(in dry matter), % 10.3 7.0
Mass fraction of fat, % 1.1 0.7
The content 26 102

of dietary fiber, %

Comparing the chemical composition of Jerusalem artichoke powder and wheat
flour, it can be concluded that the content of dietary fiber in the additive was much
higher, which allowed to predict not only a significant impact on the process, but also
increase the nutritional value of finished products, especially considering that most
(77%) of dietary fiber was inulin.

The fermentation intensity of the dough was determined by the amount of carbon
dioxide released during the maturation of the dough and keeping of the dough pieces
(Table 2).

Table 2. The amount of carbon dioxide released during fermentation and aging

Sample The amount of released CO,, cm?/100 g of flour]
Control sample 1192
With artichoke powder, 3.5% by weight of flour] 1312
With artichoke powder, 5.3% by weight of flour] 1337
With artichoke powder, 7.0% by weight of flour 1564

It was found that with increasing dosage of Jerusalem artichoke powder the in-
troduction of sugars and other water-soluble substances increased which were a nutrient
medium for yeast, resulting in increasing the intensity of dough fermentation by 9—
39.7%, which improved yeast nutrition and caused their increased fermentation activity.

Improving the fermentation activity of yeast affected the dynamics of carbon dio-
xide evolution during the fermentation of the dough and keeping of the dough pieces

(Fig. 1).
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Fig. 1. Dynamics of carbon dioxide release in samples with Jerusalem artichoke powder,
cm®/h per 100 g of flour

The accumulation and fermentation of sugars in the dough is due to the activity
of flour and yeast enzymes (Table 3).

Table 3. Kinetics of sugars during fermentation of the dough

- S -
Indicators Control sample Added artichoke powder, % by weight of flour
35 | 53 | 7.0
Yeast-free dough
After mixing 7.30+0.1 8.10+0.1 8.30+0.1 8.60+0.1
After 3 hours 9.40+0.1 10.2740.1 10.68+40.1 11.22+0.1
of fermentation
Accumulated sugars 2.10+0.1 2.17+0.1 2.3840.1 2.62+0.1
Yeast dough
After mixing 7.60+0.1 8.20+0.1 8.40+0.1 8.66+0.1
After 3 hours 6.30+0.1 6.94+0.1 7.04+0.1 7.39+0.1
of fermentation
Fermented sugars 3.40+0.1 3.43+0.1 3.74+0.1 3.89+0.1

The obtained data indicated that in the presence of powder the process of amylolysis
was more intense than in the control sample. After 3 h of fermentation of the dough
with additives, the accumulation of sugars was greater by 3.0—3.5%, which indicated
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a positive effect on the enzyme complex of yeast and caused an increase in sugar-
forming ability due to depolymerization of carbohydrate additives.

Conclusions

Jerusalem artichoke powder contains 4 times more dietary fiber than premium wheat
flour, and 77% of it is inulin, which significantly increases the nutritional value of
products with fructose.

It was established that the addition of artichoke powder to the dough stimulated the
intensification of microbiological and biochemical processes in it during manufacturing
bakery products.

The intensity of dough fermentation in terms of the amount of carbon dioxide
released during fermentation increased by 9—39.7% with increasing dosage of the
additive, which indicated an improvement in the nutrition of yeast and caused their in-
creased fermentation activity.

Fermentation activity of the yeast microflora caused an increase in the accumulation
and fermentation of sugars in the dough during its fermentation by 3—3.5%.
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