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Texnonoz2uveckuii npoyecc NPou3600CMEA MYyUHbIX KOHOUMEPCKUX U30eauii 0o-
CMAMOYHO MPYOOEMOK, OCOOEHHO eclii UCHONb3Yemcs OnapHelli cnocob. Ykazaunvim
CROCODOM U32OMABTUBAIOMCS PA3IUYHbIE XNe000YI0UHbIe U30eNUsl, MAKUE KAK NUPOIC-
K, nUpoU, paccmezau u MHOJMCECMBO OPY2UX, Npu NPouU3600Cmee KOMOopsiX npoyecc
PACCMOUKU MOJCem ONUMbCA 6 MeyeHue Yacd.

B kauecmee obvexma ucciedosanusi asmopami 6610paHsl KeKCcol 6 6udy O0Nb-
WOl UX NONYIAPHOCMU Y HACENEHU CIMPAHbL U 8 CEA3U C UCHONb306AHUEM UX, KAK 3a-
20MOGKU OISl OQNIbHEUIe20 U320MOBNIEHUS PA3TUYHBIX KOHOUmepckux usoenuil. Ilpose-
O0eHO MHOJICECMBO UCCIeO0B8AHUTl HA MeMy UHMeHCUDUKayuu npoyecca npou3so0Cmed
MEJIKOULIMYYHBIX XA€O00YIOUHbIX U MYYHBIX KOHOUmMeEpPCKUXx usoenuil. Aemopamu oice
cmamou 66110 UCCTIEO0BAHO NPUMEHEHUE YIbMPA36YKOBOI 00pabomxu Ha cmaouu npu-
20MOBGIEHUSI ONAPYL, 8 CEA3U C UBECIHBIMU NOJONCUMENLHBIMU PE3YTbMAMAMU NpUMe-
HEHUs1 COHOXUMUYECKUX MEXHONI02UTl 8 NPOU3600CHEe XJ1€ OOOYIOUHBIX U30eNUI.

Lenvio pabomer Ov110 OnBLIMHOE OnpedeneHue padoyux nApPaAMempos Yavmpa-
36YKOB0T YCMAHOGKU OJIs1 OOKA3AMENbCMea 3(hpexmusnocmu ee NPUMeHeHusl Ha cma-
Ouu npucomosieHus onapsl. B nocmasiennsie 3a0auu 6Xo0uno npoeecmu IKCnePUMeH-
MabHOe UCCIe006aHIe NO Pa3PAOOMKe MEXHOI0UU U3L0MOBIEHIS KEKCO8 C NPUMEHe-
HUeM YIsmpazeyKkoeoli 0opabomxu na cmaouu paccmoiiku mecma. Ananus nonyyeHnwvix
OQHHBIX NOKA3AU, YMO 30 CYem NPUMEHEHUS YIbMPA3GYKA YOIOCh COKPAMUMb 8PeMs
OpooicerUs ONapul, YIYYUUMs 6KYCOAPOMAMUYECKUe NOKA3AMENU NONYYAEMbIX U0eNUil
NpU RPOBeOeHUU CEHCOPHORO AHANU3A.

Knwuessle cnoea: pecypcocbepecaroujas mexHoi02us, onapa, YisMpAa3eykx,
spems opooicenus, BOJIHA-M, noovemnas cuna opodicoiceti, yayuuletue KauecmeeHHbIx

noxasameJiei.
S)ey

Jas uutuposanusi: Pazpadorka pecypcocbeperarorieii TEXHOJOTUN MPUTOTOB-
JIEHUs1 Omapsl I MPon3BoACTBa Kekcos / Jlemuenko B.A., MBanosa M.A., Bep6omno3
EW. [u ap.] / Hosele TexHonoruu. 2019. Beim. 4(50). C. 34-43. DOL: 10.24411/2072-
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Technological process for the production of flour confectionery is quite labori-
ous, especially if sponge dough method is used. This method is used for the production
of various bakery products, such as buns, pies, open pies and many others, during the
production of which the proofing process can last for an hour. Muffins have been cho-
sen as the object of the research due to their great popularity among the population and
their use as pieces for the further manufacture of various confectionery products.

A lot of research has been done on the intensification of the production process
of small-sized bakery and flour confectionery products. The authors of the article have
investigated the use of ultrasonic processing at the stage of preparation of the dough, in
connection with the known positive results of the application of sonochemical technolo-
gies in the production of bakery products. The aim of the work has been the experi-
mental determination of the operating parameters of the ultrasonic installation to prove
the effectiveness of its use at the stage of preparation of the dough.

The tasks included to conduct an experimental study on the development of tech-
nology for the manufacture of muffins using ultrasonic processing at the stage of proof-
ing the dough. The analysis of the obtained data has shown that due to the use of ultra-
sound it has been possible to reduce the fermentation time of the dough, to improve the
taste and aromatic parameters of the products obtained during sensory analysis.

Key words: resource-saving technology, sponge dough, ultrasound, fermentation
time, VOLNA-M, yeast rising power, improvement of quality indicators.
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B mnacrosimee Bpemsi NPUMEHEHHE COHOXMMHYECKUX TEXHOJIOTMH B MUIIEBON
MPOMBIIIJIEHHOCTH TOJIy4YHJIO ITUPOKOE pacrpocTpaHeHune. B yactHocTy B xiebomnekap-
HOW TPOMBIIIJIEHHOCTH U3BECTHBI PabOTHI MO MPUMEHEHHUIO YJIBTPa3BYKa B MPOLECCAX
PAcCTOHKM ¥ BBIMEYKH MENKOIITY4YHBIX XJieboOymounex msnenuii [1, 2]. Ilpu npuro-
TOBJIEHUH O€JIKOBO-’KUPOBBIX 3MYJIBCHH [T MPOU3BOACTBA KOHIUTEPCKUX U3IENNN TaK
K€ MPUMEHSETCS YIbTPa3BYK. 3a CUET HEro CYIIEeCTBEHHO YJIy4IlaeTcss KaueCTBO MOy~
4aeMOr0 H3MeNNsA, TOCTUTIaeTCs 3KOHOMUS PACTUTEJIBHBIX >KUPOB, MOBBIIIAIOTCS aHTH-
NpUrapHble CBOHCTBA U MPOM3BOAUTENBHOCTH rneueli [3]. Kak cnenyer u3 panee omy0-
JMKOBAaHHBIX PabOT, CBSI3aHHBIX C MPUMEHEHUEM YJIBTPa3ByKa B XJeOOMEKapHON Mpo-
MBILIJICHHOCTH, HanboJjee ONTHMAaJbHOH MOLIHOCTBIO YJIBTPa3BYKOBOIO JKUAKOCTHOTO
reHeparopa ssisiercs 650 Brt. Ilpu maHHOM MOLIHOCTHOM pPEXKUME JOCTUTAKOTCA
HawTy4dnue (Gpu3nKo-XxuMHYECKHe TokasaTenu. Beibop BpemeHu oOpaboTku 00yCIoB-
JIEH CITIOCOOHOCTBIO YIIBTPA3BYKOBOTO M3JIYYSHUs HArpeBaTh 00pabaThiBAEMYIO Cpeay 3a
cuet 3¢ exra KaBUTALNH.

OpHUM U3 INIaBHBIX KOMIIOHEHTOB OMaphl SBJSAIOTCS IPOXKKH, KOTOpbIE O4YE€Hb
4yBCTBUTEJbHBI K TEMIIEpaTypHOMY pexkumy. Ilpu noseienun temnepatypsbl 1o +40°C
UX SKH3HEAESTENbHOCTb NMPAKTHUUECKHU Mpekpamaercs. Mcciaenosanue BIUsHUSA yabTpa-
3ByKa Ha OMapy JJsl MPUTrOTOBJIEHUs XJIeOOOYIOUHBIX M3EJIHMHA, B JAHHOM CIIydae KeK-
COB, MPOBOAWIOCH Ha (hakynbTeTe [InIeBbIXx OHOTEXHONOTUH M HHXEHEPHH IO Tpe-
CTaBJICHHOH HIKe peuentype. [5]

[TacTepuzoBanHOe MOJIOKO (KUpPHOCTH 2,5 %) HarpeBaJid O TEMIEPaTypbl
+40°C, 3areM B HeM pactBopsuin 0,005 xunorpamm caxapHoro necka, 0,005 kunorpamm
comu u 0,015 xkuyorpaMM NpecCOBAHHBIX APOACKEH, CMEIIMBAIN BCE UHIPENUEHTHI 1O
MOJIy4E€HUs] ONHOPOIHON CTPYKTYphI cMecH. B nonydyennyroo cmech BHOCUM 0,06 xuito-
rpaMM MyKH MIIEHWYHOH BbICIIEro copTa. IlomyumBinyrocs mo cTaHAapTHOM TEXHOJO-
I'MU OMNapy BbIAEp:KUBaiu npu Temneparype +21...+23°C B Teuenue 50 MUHYT 70 yBe-
nudeHus ee oobema B 2 pasa.

Jlanee MOBTOPWIM MPOLIECC MPUTOTOBJIEHUsI ONAphl, HO MOCJIE€ BHECEHUs IIIe-
HUYHOW MYKH BBICLIETO COPTa CMech 00padaThIBajM yJIbTPa3BYKOM MOIIHOCTHIO 650 BT
B T€UE€HHE | MMHYTBI HA 3KCIIEPUMEHTAIbHON YCTAHOBKE, IPEACTABICHHON HA PUCYHKE 1.
Temmnepatypa obpabareiBaeMoii cMecH He npesbimana 35°C, Tak KaK TeMIepaTypHbIA
pekuM uMeeT OONbLIOe 3HAYEHHWE Il AKTUBHOM JKU3HENEATENIbHOCTH APOKKEBBIX
MHUKPOOPraHU3MOB.
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Puc. 1. Cxema sxcnepumenmansHoli yCmano6Ku
C ACUOKOCHHBIM 2eHEPAMOPOM YIbmpaszeyra [4]
1 — *xuaKOCTHON reHepaTop yJibTpassyka Bonna-M;
2 — OJIOK PeryJMpOBKH MOIIHOCTH; 3 — yJIbTPa3BYKOBOW H3JTydaTelNb;

4 — émMKOCTB JJ1s1 00pabaThIBAEMOT0 MaTepHaa,;
5 — obpabartbiBaeMblil MaTepua; 6 — TepMOMETp; 7 — CEKYHIAOMED

Jnsi DNpUroTOBIEHMs] TECTa paCTAIIMBAld CIMBOYHOE MACIO B KOJIMYECTBE
0,015 xkmymorpaMM, 3aTeM BHOCUJIM pacTUTEIbHOE Macio B konudectse 0,017 kuno-
rpaMM, Jajiee JKeNTKU OTAENSUTH OT O€JKOB M MEePBble PACTHPAIH C CaXapoM, a BTOPbIC
I00aBISIA B TECTO B MOCIENHIOW ouepens. [Tocne yero BHOCHIIN onapy.

I'oToBOE TeCTO CKaThIBAIU B TOJICTBIN KIyT. JKryT Hape3anu Ha TECTOBBIE 3aro-
TOBKH Maccori 0,06 KumorpaMM, KOTOpbIE Pa3joXuid B (OPMBL, 3apaHee CMa3aHHbIE
PaCTUTENbHBIM MACJIOM, «3aMKOM» BHHU3 (PHUCYHOK 3).

Brineuka TeCTOBBIX 3arOTOBOK OCYIIECTBIISIACH B TAPOKOHBEKTOMATE MPU TEM-
nepatype 220°C B reuerne 20 MUHYT (PUCYHOK 4).

B pesynbraTte mpoBeneHus CEpuN SKCIIEPUMEHTOB ObUIO BBIIBJICHO, YTO BO3/EH-
CTBHE YJbTPa3BYKOBBIX KOJEOaHMI Ha OMapy COKpallaeT BpeMsl PacCTOWKU B 2,5 pasa

3a CYeT MHTEHCU(PUKAIINN MOIBEMHON CHITBI IPOJKIKEH.
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Nuw1 paseygonoj

TEXHOIO1 HYCess,
annapar «Boonwa- g ¢
Mojesn ¥3TA-1422
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Puc. 2. Obwuii 610 sxcnepumenmansHoil yCmanoeKu

Puc. 3. Pazmewenue mecmoguix 3a20mos6ok 6 hopmax
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Puc. 4. Hpoz;ecc GbINEKAHUA MECNIOBbIX 3020MOBOK

[TonyueHHBIE B XO/€ SKCIIEPUMEHTA YUCICHHbBIE 3HAYCHUS IPEACTABICHbI B BUIE
rpaduka Ha pUCYHKE 5.

Kax BunHO 13 rpaduka, onape, NPUTrOTOBJICHHON C MPUMEHEHHEM YJIbTPa3BYKO-
BOM TexHOJOruy, Heobxoaumo 20 MUHYT (0ck X) IS TOTO, YTOOBI JOCTHYB TPeOyeMoi
BBICOTHI MobeMa (0ch Y), TOrJa KaKk onape, MPUrOTOBJISHHOHW MO TPAJULIMOHHON TeX-
HoJioruu, HeoOxoanmo 50 MuHyT (och X).
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Puc. 5. 3asucumocms 6v1comsi nOOvEMA ONAPsI 0N BPEMeHU €€ DPOINCEeHUs
0e3 (Konmpons) u ¢ ynempaseykoeoii oopadbomkoii (oopazey ¢ ¥Y3B)

Puc. 6. I'omosoe xnebobynounoe uzoenue 6 paspese

1- TPAaAULIUOHHAA TEXHOJIOT U, 2 — TEXHOJOTHS C NMPUMECHCHUEM YJIbTPA3BYKa

ITocne mpoBeneHne >kcrepuMeHTa ObUla OCYIIECTBJIECHA OLICHKA OPTaHOJIENTH-
YEeCKHMX MOKa3aTejel roTOBBIX XJIEOOOYIOUHBIX M3JENUH, MPUTOTOBJICHHBIX MO TPaju-
LIUOHHOM TEXHOJIOTHUHU U C MPUMEHEHUEM YJbTpa3Byka. I pynma skcnepTos, NPOBOAUB-
masi JeryCTalHio, OLUeHIIa Mo 5-Th OaNbHON IIKaje MPenCTaBIeHHbIE KEKChI MO Clie-
AYIOLIMM MapaMeTpaM: MOPUCTOCTh, LIBET, BKYC, apoMar.
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ITo mony4eHHBIM HaHHBIM ObLIa MOCTPOEHAa HOMOIpPaMMa, MPEACTABICHHAs Ha

pHUCYHKe 7.
MopHCToCTE
g
4
5
1 KoHTpoAR
Apomat ‘ L UgeT _
Obpasey cv3ib
Bryc

Puc. 7. Homoepamma opeanonenmiueckux nokasameneti 20moeuix u30eaui

3akouenne
1. ITonoOpaHel onTUMAaNbHBIE TApaMETPhl: MOIIHOCTH YJIBTPA3BYKOBOH ycCTa-
HOBKH Bonna-M 650 BT, Bpemst o6pabotku 1 munyTa.
2. B pesynbraTe npuMeHEeHHs yJIbTpPa3ByKa Ha CTaJAuU MPUTOTOBJIEHUS OMapbl
HaOJTIO AN CIIeNYIOIHE MONOKUTETbHBIE 3P EKThI:
® BpeMsl pACCTOMKH COKpPATUIIOCh B 2,5 pasa,

¢ YIYYIIWINCH OPTAHOJENITUYCCKUEC MTOKA3aTCIIN TOTOBOH MNPpOAYyKIHH.
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