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REVIEW OF BIOCHEMICAL METHODS OF ADJUSTING FLOUR FOR
FROZEN PRODUCTS

Barkovska Y., postgraduate student
Odesa National University of Technology

Increasingly, frozen dough technology has been used for in-store bakeries, which offers a
convenient and economical choice for the production of fresh-bread products. Meanwhile, the wide-
spread production of bakery products from frozen dough, blanks or baking ready-made frozen prod-
ucts sets new requirements for the quality of flour produced by flour mills. Bakeries have to deal with
the behavior of dough during freeze-thaw and baking processes. These problems inglude gradual loss
of the dough strength, decrease in the retention capacity of CO2 and longer fermentation time, reduced
yeast activity, lowering of loaf volume, and deterioration in the texture of the final praduct. Based on
the foregoing, the production of frozen products requires strong flour with.€ertain quality indicators.

Together with the differences in the requirements for the Ukrainian range of flour (patent
flour, 1-st, 2-nd grade) and flour for frozen bakery products, and the observed persistent trend towards
the deterioration of wheat quality, it necessitates the use of the biochemical method by flour mills,
which are based on the use of technological additives. All overthe world, including European coun-
tries, technological additives are applied directly at flour miills: This makes it possible to obtain a
significant economic effect due to the use of low-quality‘grain raw materials for the production of
high-quality flour. Technological additives are represented on the market by macro- and micronutri-
ents, which are auxiliary substances in the production of flourfrom low-quality grain or in order to
achieve the required level of flour quality. Today, several groups ef technological additives are
known, which are often used in the technology of making flour for frozen bakery products (Table 1).
Emulsifiers are commonly used as anti-staling agents, dough modifiers and as improvers for the pro-
duction of high-protein breads. The improving functions of emulsifiers related to their effect in re-
ducing the repulsing charges between gluten proteins by giving rise to them to aggregate in composite
dough as the wheat gluten has been diluted.

Table 1 - The main improversused in'frozen dough and their effects

Group of additives Additives Functions
DUTEM Strengthep the gluten network in dough,
increase bread volume
Emulsifiers Interact with starch and proteins to
Sucrose esters form complexes, affecting the physical
chemical properties
Improves the freeze—thaw
Xanthan gum stability of starch-thickened frozen
. foods
HydroZgggids Guar gum Strengthen the dough
Hydroxypropyl Controls water balance during freezing
methylcellulose (HPMC) and thawing
Ascorbic acid (AA) Strengthens the gluten
network
Other dough Sodium stearoyl lactylate Decrease freezing effect on bread
improvers (55L) Yc?lume
Xylanase, Hemicellulase Form an additional network that
’ strengthens the dough
Gluten Increase dough strength

Hydrocolloids, especially Xanthan gum induces cooking and cooling stability of wheat flour-
based products and improves the freeze—thaw stability of starch-thickened frozen foods. The combi-
nation of emulsifiers, hydrocolloids, oxidizers, and enzymes might have synergistic effects leading
to better baking performance, but no studies on such dough. Moreover, there are other types of addi-
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tives, such as oxidizers and gluten. Ascorbic acid strengthens the gluten network by creating disul-
phide bonds, while the hydrocolloids can increase water retention capacity influencing the water re-
distribution between starch and gluten. Gluten is used to ensure flour the required strength, gas reten-
tion capacity and fermentation time.

However, the third method requires the installation of additional equipment and the use of
technological additives, but it is the least dependent on the quality of the initial grain. This direction
can be implemented both in the grinding department and in the department of finished products.
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TEXHOJIOI'TYHA EKCIIEPTHU3A TA KOHTPOJIb AKOCTI
KPYII PUCOBOI B TAKETAX JIUISI BAPKU

Manunka O.B., kana. xim Hayk, goueHTt, Ouabxopebkuii L.P., maricTp ¢-1y TTaTXIIHIIB
Onechkuii HAIIOHAJBLHUH TeXHOJIOriYHUi yHIBepcuTeT, M. O1eca

PucoBy kpymy BXKHBae sk MOACHHY 15Ky OLTbIIE HOIOBHHYT HaceleHus 3emii. | xoua B Ykpaini
11e He HACTIJIBKU MOMYJISIPHE 3€PHO, HOT0 BCe M HEePIIKO KYIyIoTh. Tlpu hoMy CroKuBadi MOXYTh
o0upaty puc, po3hacoBaHMil y MIIACTUKOBI TAKETH JUIsl BAPKH, Hepe3 HOTro 3pyUHICTh, He 3alyMYTO-
YHUCh MPO MOXIINBI HeOe3mekn Takoro Budopy. HemomarHi qocnimxenns [1-3] moka3yroTs, 1o Tep-
MigHa 00pOOKa MPOIYKTY Pa3oM 3 MIIACTHKOBOIO YIIAKOBKOIO BUKIIMKAE 3a0pyTHEHHS MIKpO - (pO3Mip
gacTok Bijg 0,1 70 5000 MKM) Ta HAHOITACTUKOM (po3Mip dacTok Turactuky Big 0,001-0,1 MkMm), ke
Habarato MEepeBHINY€E CYJaCHHUN piBeHHL 3a0PYAHEHHS XapYOBHUX MPOJYKTIB B YMOBaX HABKOJUIII-
HBOTO CEPEJIOBUIIA i CTYIIHL HErATUBHOTO BILUIUBY MOAI0HOTO 3a0pYTHEHHS 3aJIeKUTh BiJl BUIY TjIa-
CTHKY. BpaxoBytouu, o BUpOOHUKKU He 3aBKAN BKA3YOTb MaTepian YNaKoBKK, a TaKOXK MOXK/MBE
Heabane cTaBAeHHA 40 340P0B’A CNOXKMUBAYIB, aKTya/lbHUM € BUSHAYEHHA XiMIYHOTO CK/laay NaKeTis
ANA BapKu pucoBoi kpynu. MeTtoto poboTtu 6yno npoBecTn eKcnepTUsy TeXHONOTii Ta BU3HAUNTH
KPUTUYHI KOHTpOAbHI Touku (KKT); mpoBectu ekcnepTu3y pUCOBOI KPynu y NakeTax A/A BAPKM i
BM3HAYMTU MOKa3HWUKKU AKOCTI Ta B@3NeYHOCTi, a TAKOXK CKNaj, N1acTMKOBOT YNaKOBKM.

B pesynpTari aHasiizy TEXHOJIOTI] BUPOOHUIITBA KPYITH PUCOBOI HAMH OYyJIO 3allpOTIOHOBAHO
4OTUPH KpuTUyHI KOHTPOIbHI Touku: KKT 1 — npuiiMmanns 3epHa. HeOezneunuit YnHHUK: XiMIYHHIMA
— mikoTokcuan. Kputnanai mexi (KM): Bosoricts — He BHIe 15 %, 03HaKH PO3BUTKY ILIICEHEBUX
rpu6iB — He Jomyckatotbes. KKT 2 — 36epiranns 3epHa. HeGe3neunuit YnHHUK: XIMIYHUH — MIKOTO-
kcuaE. KM: Bontoriets — He Buie 15 %. KKT 3 — ounmenns 3epra. Hebe3neununii ynHHUK: Qi3naHMIA
— MeTaneri gomimikd. KM: MetanoMartaiTHa omimika — He BuIle 3 Mr B 1 Kr, po3mip OKpeMux 4dac-
TUHOK — He Oinbire 0,3 MM, Maca okpeMux 9acTHHOK —He Oitbime 0,4 mr. KKT 4 — 30epiranas roroBoi
npoaykiil. Hebe3neunuit ynHaMK: XiMiyHUN — MikoTokcuHE. KM: Bonoricts — He Buie 15 %. s
JOCTIPKEHHST TOTOBOI MPOAYKITii OyJI0 00paHo YOTHPH 3pa3Ku PUCY Y MaKeTax Jjisl BapiHHs: Nel —
puc uutipoBanuit «Kamoinino nmpemiym» (kpyriaozepauctuit), «Cpost Jlinis», Ne2 — puc norosepHu-
ctuit mporapenuit Tainmann, « Tpamesa», Ne3 — puc muridoBanwil JOBro3epHUCTHN apoMaTHHI «Kac-
MiH», «KMenbka», Ned — puc nosrosepuuctuii nutipoBanuid, «ArtFoods». Ha mincrasi npoBenenoi
eKCIIEPTH3H JOCITIDKYBAaHUX 3pa3KiB BCTAHOBIIEHA BIiAIIOBIIHICTH iX OPTaHOJISNITUYHHUX Ta (Pi3HKO-
ximiyaux nmokazHukiB JICTY 4965:2008. Jlns inentudikariii MaTtepialiiB 3 SKMX BUTOTOBJICHO IMaKe-
TUKH JUTS BapiHHs 3acTocoByBaym MeTo]T FTIR-criekTpockomii. B [Y-criekTpax mIiBOK HasiBHI CMYTH
IOIIMHAHHS XapaKTepHi IS MONMepiB eTHJIeHY: CMYTa HOIMMHAHHS npy 2927 cm™!' (acumeTpuyHi
BanenTHi kojuBanus CH, rpym), 2852 cm™! (cumerpuuni Banentni konusanns CH; rpyn). OcHOBHI
nedopmariiini miomuHHI konuanHs CHz rpyn noniMepiB etuseny 3HaxoasaThes npu 1473 ta 1462
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