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THE USE OF AN ENZYME
PREPARATION WHEN USING
CALCIUM ACETATE IN WHEAT
BREAD TECHNOLOGY

Baocnusoro npobaemoro xuiboneuenns € 3anobizaiis 0CHOBHUX NPUUUN NCYBANHS XAiba, a came PO36UMOK
MIKPOOPZANi3MIG, KL 34 CRPUSMIAUCUX 0L HUX YMOB AKMUBISYIOMbCA 1 NPU3B00amb 00 N06HOL Henpudamuocmi
npodyxmy do cnoscusanns. Cnopu 6axmepitl zpynu Kapmonasnoi NaIudKy 00CUMs CMIKL 00 mepmiun020 6NAUGY,
BOHU 3ANUULANOMBCSL HCUMMEIOAMHUMU HABIMYb 3a memnepamyp, oausvkux 0o 130 °C, are wymausi 0o Kuciozo
cepedosua. Buxopucmanis auemamy Karviiio 6 peyenmypi nuenuunozo xaioa 30iicHiosamume npuzHivyouuil
BNAUG 1A MIKPOOP2AMI3MU, W0 Oyde enausamu i na aKicmv eupobis. s nokpawanis aKocmi maxux eupooie 0o-
ULIDHO BUKOPUCTNOBYBAMU (hepMmenmu aminoiimuunoi 0ii Oas inmencuixayii 6poodinis micma ma 006a6Ku OKUCHOL
0ii Ons smenwenns 11020 aunkocmi i posnausanns. O6’exkmom docaioxcenv y pobomi 6Yi0 MiCMo 3 NULCHUUHOZO
Gopouna nepuiozo copmy, 8 peuenmypy K020 GKIIOUEHO Ayemam Kaivyilo, pepmenmuuil npenapam Alphamalt V
ma acxop6inosa Kucioma.

Bcmanosneno, wo 3 mouku 30py 6NAUGY HA AKICMb 20MOBUX BUPOGIE PAUIOHAILHUM 003YBANHAM auemamy
kamvyito € 0,3 % 0o macu 6opowna. Onmumanvnum 003ysannsm pepmenmnozo npenapamy Alphamalt Ve 0,015 %
0o macu Gopowna ma ackopbinosoi xucromu — 0,006 %. Jlosedeno, w0 enecenns danoi KoMnosuuii xapuosux
dobasox nokpawye zasoymeoprosarvry sdammuicmo na 15..20 % nopisusno 3 Konmpoiem ma eupobamu, o
Micmums mivKu ayemam Kaivyiio. Bcmanosieno nosumustuil 6naus UKOPUCMAnHS PepMenmnozo npenapamy
amizonimuunoi 0ii nopsao 3 auemamom Kaivyio na nioiomuy cuny opixcoxrcie. Lle cnpusie inmencugixayii 6pooin-
na micma ma 36iAbULeHII0 NUMOMO20 00 MY | NOPUCTNOCME NULeHUYHO020 XAiba. Bcmanosneno, wo suxopucmanis
KOMNO3uyii xapuosux 006a80K NOZUMUBHO BNAUBAE HA NPYHCHLO-CAACTIUYHT 8IACMUBOCTE MICMA: 3MEHULYEMbCSL
POSNAUBANHA KYALKYU micma ma 36invtuyemocs zasoympumyioua soamuicmo na 10...13 % nopiensio 3 eupobamu
3 auemamom xanvyio. Lle 3ymosnioe 36irvuenis numomozo 06’ emy ma gopmocmiiixocmi xaioa.

3aedaxu pos3pobaeniii KOMNOUULL Xapuosux 006a60K 3a0e3NeUyemvCs MONCAUCICID GUKOPUCTIAHNS AUCMAMY
KAAbUilo 0ns inzibyeanis Kapmonisnoi naiuki, He empavaouy aKicms 20moeux eupoois.

Kmouosi cnosa: nwenvunuil x1i6, Kapmonasna xeopooa, ayemam kanvyiio, pepmenmuuti npenapam Alphamalt V,
ackopbinosa KUcioma, numomutl 00°em.
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1. Introduction

From the practice of baking, it is known that bread
is made from flour with reduced baking properties, is at
greater risk of contracting a potato disease than bread
from flour of normal quality. To combat potato disease,
along with biological methods [1], various additives of
a chemical nature that have passed a hygienic test are
used [2]. These dietary supplements include:

— acetic acid in an amount of 0.1..0.2 % (in terms

of 100 % acetic acid) to the mass of flour [3];

— lactic acid in an amount of 0.2..0.3 % by weight

of flour [4, 5];

— calcium acetate in an amount of 0.2...0.4 % by weight

of flour [2, 6];

— acetic acid in an amount of 0.1 % together with calcium

acetate in an amount of 0.2 % by weight of flour [2, 7];

— propionic acid or propionates of sodium, potassium, cal-

cium in an amount of 0.3...0.5 % by weight of flour [8, 9].

This is an open access article under the CC BY license
(http.//creativecommons.org/licenses/by,/4.0)

The introduction of food additives prevents the deve-
lopment of vegetative forms of bacteria of potato bacillus,
but the bacteria themselves and their spores are neutrali-
zed. When using these additives, the fermentation rate of
the dough decreases, its volume decreases by 15..20 %,
the crumb structure, porosity, taste and aroma deterio-
rate [1, 2]. The most common in the baking industry
to prevent the development of potato bread disease is
calcium acetate. To mitigate the action of calcium acetate,
namely, intensification of the fermentation process, reduc-
ing the stickiness of the dough and its spreading, it is
recommended to increase the yeast content, add malt, tea
leaves, enzyme preparations of amylolytic action, ascorbic
acid [10].

Based on this, it is important to conduct research
on the use of an enzyme preparation with an amylolytic
effect and ascorbic acid to improve the quality of bakery
products under conditions of using calcium acetate as an
inhibitor of potato disease.
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The object of research in the work is dough made from
premium wheat flour and the quality of wheat bread, the
formulation of which includes calcium acetate.

The aim of research is establishment of the effect of
the enzyme preparation of amylolytic and ascorbic acid
on the quality of wheat bread.

2. Methods of research

The studies used calcium acetate (Finnish company
LLC Leipurin) — this is a white powder that contains
99.2 % of pure calcium acetate, wt. % min. The enzyme
preparation of the mushroom a-amylase Alphamalt V of
the German company Muhlenchemie.

To assess the quality of bread with the addition of
calcium acetate and an enzyme preparation, a trial labora-
tory baking was performed. During the study, dough was
prepared from premium flour with the introduction of:

— calcium acetate in an amount of 0.2; 0.3; 0.4 and

0.5 % by weight of flour;

— Alphamalt V enzyme preparation in an amount of

0.005; 0.01; 0.015 and 0.02 % by weight of flour;

— ascorbic acid — 0.002; 0.004; 0.006 and 0.008 % by

weight of flour.

The control sample was as follows: first grade wheat
flour — 100 g, yeast — 3 %, salt — 1.5 %. The dough
was kneaded in a dough mixing machine Esher (Italy)
for 4 minutes at the first speed and 7 minutes at the
second. The dough was prepared in an unpaired way with
a mass fraction of dough moisture — 44 %. During the
fermentation period, the dough was kneaded 60 and 120 mi-
nutes after mixing. Dough processing was carried out
manually, proofing of dough pieces was carried out in an
open cabinet at a temperature of 38+2 °C and a relative
humidity of 78+2 % until ready. Products were baked in
a cupboard oven at a temperature of 220-240 °C with
humidification of the baking chamber.

The quality of bread was evaluated by physicochemical
(specific volume, acidity) and organoleptic characteristics
(appearance, surface condition of the crust, structure of
porosity, taste, smell) [11]. A comprehensive quality in-
dicator was assessed by a score on the quality of bakery
products [12]. The gas-retaining ability of the dough was
determined by the change in the specific volume of 100 g
of the dough in the cylinder during the dough fermen-
tation [12]. Elastic-elastic properties of the dough were
studied on a pharynograph of «Brabender> company (Ger-
many) [12]. The results of experimental studies were sub-
jected to statistical processing, implemented using standard
Microsoft Office software packages.

3. Research results and discussion

To determine the optimal dosage of calcium acetate,
the enzyme preparation Alphamalt V and ascorbic acid,
laboratory baking was performed and the quality of wheat
bread was examined. Based on the data obtained, a com-
prehensive quality indicator was calculated. The data ob-
tained are given in Table 1.

It is found that, according to a comprehensive quality
indicator, the rational dosage of calcium acetate is 0.3 %
by weight of flour. The optimal dosage of the enzyme
preparation Alphamalt V is 0.015 % by weight of flour
and ascorbic acid — 0.006 % by weight of flour.

Tahle 1

Determination of the optimal dosage of food additives by a comprehensive
quality indicator, n=3, p<0.95

. Control without Dosage (%) to the mass
Indicator ”
additives of flour
Calcium acetate
Comprehensive 78.4 02 | 03 | 04 | 05
guality indicator
778 | 772 | B9.1 64.5
Alphamalt V enzyme preparation
Comprehensive 78.4 0.005 | 0.010 | 0.015 | 0.020
quality indicator
82.1 87.8 | 93.0 | 918
Ascorbic acid
Comprehensive 78.4 0.002 | 0.004 | 0.006 | 0.008
quality indicator
81.4 87.5 88.2 | 86.5

When determining the effect of food additives on micro-
biological and biochemical processes in the dough with
calcium acetate, it was prepared in a random manner. The
fermentation rate of the dough by the amount of carbon
dioxide released during the fermentation and proofing pe-
riods of the dough, as well as the fermentation activity
of the yeast by raising the dough are studied.

The research results presented in Fig. 1, 2 indicate
that food additives stimulate the fermentative activity
of yeast, resulting in increased release of carbon dioxide
during fermentation and proofing of the dough. The rea-
son for this is the accumulation of maltose in the dough
from the action of the enzyme preparation Alphamalt V.

Since one of the problems in the production of bread
from calcium acetate is the deterioration of the struc-
tural and mechanical properties of the dough, on which
the shape stability of the dough pieces during baking
depends, the volume of bread and the structure of the
bread crumb, the feasibility of using food additives for
these properties is investigated.

The results of studies obtained with the help of a pharyno-
graph (Table 2) indicate that when the enzyme preparation
Alphamalt V and ascorbic acid are added to the dough
with calcium acetate, these indicators can be improved to
the level in the control. Thus, due to this, the elasticity
increased by 3.7 % compared with the control and by
27 % compared with the dough with calcium acetate.
This can be explained by the strengthening of the gluten
frame of the dough.
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Fig. 1. The effect of food additives on the bearing capacity of yeast:
1 — control (without additives); 2 — 0.3 % calcium acetate;
3 — 0.3 % calcium acetate, 0.015 % enzyme preparation Alphamalt V
and 0.006 % ascorbic acid
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Fig. 2. The effect of food additives on the release of carbon dioxide:
1 — control (without additives); 2 — 0.3 % calcium acetate;
3 — 0.3 % calcium acetate, 0.015 % enzyme preparation Alphamalt V
and 0.006 % ascorbic acid

Tahle 2

Structural and mechanical properties of the dough according
to the pharynograph, n=3, p<0.95

The elongation of the dough is largely depen-
dent on its elasticity. Despite this, it is possible
to assume the best gas-retaining ability of the
dough samples. To confirm this, let’s changes in
the volume of dough in a measuring cylinder by
500 cm?® at a temperature of 30 °C for 4 h of
fermentation. It is established (Fig. 3) that when
the enzyme preparation Alphamalt V and ascorbic
acid are added, the specific volume of the dough
increases by 28 % compared to the dough with
calcium acetate. This is due to the strengthening
of the protein molecule as a result of the formation
of disulfide bridges by the oxidation of adjacent
sulfhydryl groups by ascorbic acid.

The effect of calcium acetate and food additives
on the spreading of dough balls during fermentation
was further investigated. The research results are
shown in Fig. 4. It is found that in samples with
0.3 % calcium acetate, 0.015 % enzyme prepara-
tion Alphamalt V and 0.006 % ascorbic acid, the
spreading slightly increased compared to the control.
But it is much less than in calcium acetate pro-
ducts without food additives (spreading decreased
by 15.2 %). This is the basis for improving the
dimensional stability of calcium acetate products.

The quality of bakery products, their specific
volume, shape stability, structure and elasticity of
the crumb largely depend on the structural and
mechanical properties of the dough and biochemi-
cal processes.

The obtained regularities of the influence of food
additives on the formation of structural and mechani-
cal properties of the dough determine the forma-
tion of the quality of finished products (Table 3).
According to the results of test laboratory baking,
it is found that in the case of adding 0.015 % of
the enzyme preparation Alphamalt V and 0.006 %
ascorbic acid into the dough with calcium acetate,
a significant improvement in the quality of the
products is achieved. This is explained by the posi-
tive effect of food additives on microbiological pro-
cesses and the improvement of the structural and
mechanical properties of the dough.

0.3 % calcium acetate,
0.3 %
. . 0.015 % enzyme prepa-
Indicators Control | calcium .
acetate ration Alphamalt V and
0.006 % ascorbic acid
Consistency, units instrument 500 500 500
Water retention ability, cm®/100 g | 57.5 57.4 57.8
Formation duration, min 4 5 4
Elasticity, units instrument 160 130 165
Stability, min 3.5 3.0 3.75
Va!:uu.m during the batch, 15 min. 70 100 70
units instrument
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Fig. 3. The effect of food additives on the specific volume of the dough:
1 — control (without additives); 2 — 0.3 % calcium acetate; 3 — 0.3 % calcium acetate, 0.015 % enzyme preparation Alphamalt V
and 0.006 % ascorbic acid
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Fig. 4. The effect of food additives on the spreading of dough balls:
1 — control (without additives); 2 — 0.3 % calcium acetate; 3 — 0.3 % calcium acetate, 0.015 % enzyme preparation Alphamalt V
and 0.006 % ascorbic acid

Tahle 3
The performance of the process and the quality of wheat bread, n=3, p<0.895
Additives, % by weight of flour
Indicator Contral (without additives) 0.3 % calcium acetate, 0.015 %
0.3 % calcium acetate enzyme preparation Alphamalt V
and 0.006 % ascorbic acid
Dough
Titratable acidity, degrees:
— initial 2.1 2.1 2.1
— final 3.2 2.9 3.2
CO; emitted during fermentation and proofing, cm3/100 g 648 571 694
Spreading of dough balls, % 84 102 88
Increase dough volume in 4 hours of fermentation, % 128 108 136
Proofing duration, min 55 68 55
Finished products
Specific Valume, cm®/g 3.59 3.28 3.60
Form Resistance, H/D 0.41 0.36 0.44
Porosity, % 74 71 76
Penetration of the crumb, units instrument 92 84 106
Surface condition Smooth without cracks and blasts
Crust color Brown Light brown Brown
Crumb condition Elastic Jammed Elastic
Porosity structure Small, un%furm, developed, | Medium, u1:1ﬂ|:|rrn, developed, Small, uni‘fnrm, developed,
thin-walled thin-walled thin-walled
Taste and aroma Peculiar to this product, without undue smacks and smells

The introduction of the enzyme preparation Alpha-
malt V and ascorbic acid increases the specific volume
of bakery products from acetate by 10 % compared with
products from calcium acetate. Significantly improves their
dimensional stability. So, in products made of calcium ac-
etate, Alphamalt V enzyme preparation and ascorbic acid,
shape stability improved by 15.4 % compared to products
with only calcium acetate. The porosity when using food
additives exceeded the control and with calcium acetate
by 2.6 % and 5.2 %, respectively.

Organoleptic evaluation of product quality shows that
with the use of calcium acetate together with the studied
additives, significant improvement in product quality can
be achieved.

4. Conclusions

Research results show that calcium acetate inhibits
microbiological processes in the dough, causing deterioration
in the intensity of alcoholic and lactic acid fermentation.
Along with this, its structural and mechanical properties
are deteriorating.

It is shown that in order to improve the quality of
calcium acetate products, it is advisable to use the enzyme
preparation Alphamalt V and ascorbic acid. At a dosage
of the enzyme preparation Alphamalt V — 0.015 % by
weight of flour, ascorbic acid — 0.006 %, the quality of
semi-finished products and finished products significantly
improves. It is also shown that the use of food additives

;38

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 4/3(48), 2019



I55N 2226-3780

CHEMICAL ENGINEERING:
REPORTS ON RESEARCH PROJECTS )

in dough with calcium acetate improves the gas removal
capacity by 15..20 %, the lifting force of the yeast, its
elastic properties, the gas removal capacity increases by
30...40 %, and the casting of dough pieces decreases by
15...20 %. This leads to an increase in the specific volume
of bakery products by 10...13 % compared with products
with only calcium acetate.
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