XAPYOBI TEXHOJIOT'II

YK 664.64

THE INFLUENCE OF MUSHROOM INGREDIENTS ON THE
PROTEIN-PROTEINASE COMPLEX OF THE DOUGH

L. Arsenieva, V. Yashchenko, N. Kobets, O. Petrusha
National University of Food Technologies

Key words: ABSTRACT
Protein fortifiers The paper is concerned with the expansion of raw materials
Artificially cultivated sources for bread sticks technology due to the use of
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BMJUB rPMBHOI CUPOBUHMU HA CTAH BIJNIKOBO-
NMPOTEIHA3HOIO KOMIMJIEKCY TICTA

JLIO. ApcenbeBa, B.C. flmenko, H.M. KoGeup, O.0. Ilerpyma
Hayionanenuii ynisepcumem xap4o6ux mexHonoziil

Y ecmammi posensnymo npoonemy posutupents CupoeuHHoOT 6azu Olisk MEXHON02IT Xio-
HUX NATUYOK 30 PAXYHOK GUKOPUCIAHHS UWIMYYHO KYIbmMugoeanux cpudie. Haseoeno
pes3yibmamu 6USYEHHsl BNIUGY 2IUGU 36UYATIHOL HA CIPYKMYPY MICMA, GAAcuoCcmi
KNEHKOBUHYU mMa pakyitinuii cKiao OinKo8UX pedosuH. JOCnioxceno aKmueHicmeb
NpOMeOTIMU4HUX (hepmenmia 3anponoH08aH020 PYHKYIOHAILHOLO IHEPEOIEHMA.

Kniouoei cnosa: 0inkogi 30acauysadi, wimyyHo KYIbMUGOGAHT epudu, enued
36UHATIHG, MEXHOI02IA XIOHUX NATUYOK, OLIKOBO-NPOMEIHA3HUT KOMNIEKC.

Xni0o0ya0uH1 BUpPOOM HajleXaTh /10 OCHOBHUX XapuyoOBMX MPOAYKTIB. BoHU
3a0€3MeUyI0Th OPraHi3M JIFOJIMHU €HEPTi€l0 Ta Mai’ke BCiIMa OCHOBHUMH XapUYOBH-
MU HyTpi€eHTaMHu: OlJIKAMH, BYTJIEBOJAMM, BiTaMiHaMu rpynud B, MiHepajibHUMH
peuoBuHaMu. HesBaxaroum Ha 1€, xJ1000yJ04YHI BUPOOM MICTATh HE3HAUHY
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KUJIBKICTh OUIKA 3 HEMOBHOLIHHAM aMIHOKHUCJIOTHUM CKJIAJIOM 1 TAKHUX HE3aMIHHUX
AMIHOKHMCJIOT, SIK JII3WH, METIOHIH 1 TpunrodaH. Taki BUpoOU HE MOXKYTh
KOpDUTYyBaTH HE30aJJAHCOBAHICTh CYYaCHUX PAIliOHIB, TOMY iX XIMIYHWH CKJIaJ
noTpedye MOJIITIICHHS.

AHaJli3 HAYKOBHX Tpallb CBIAYWTh MNP0 MOMXJIMBICTb PO3B’S3aHHA IlI€i
npo0JIeMU BBEACHHAM Y PEUENTYPY BUPOOIB HETPAAUIIHHUX 1JiA XJ110OTEYCHHS
HaTypaJdbHUX MPOAYKTIB 3 BUCOKMM BMICTOM O10JIOTIYHO aKTHBHHUX PEUOBHH.
Jlo TakuX TpPOIYKTiB HAJAEXKaTh OLIKOBI 30arauyBayl pOCIMHHOTO i TBAPUHHOTO
MOXO/KECHHS, 30KpeMa MPOAYKTU TepepoOku 6000BUX (COi, TOpoXy, KBAcol),
ONIUHUX KyJIbTYyp (COHAIIHMK, IMAPHUIA, JbOH, JIONHH), 3apOJAKH 3JIAKOBUX,
MOJIOUHI MPOAYKTH TOIo. OaHak OIIKM TBAPUHHOIO MOXOKEHHS KOIITYIOTh
HEJIEIIEBO, & BUKOPUCTAHHSA K TBAPUHHMX, TAK 1 POCIMHHUX OUIKIB Y 3HAYHUX
KIJTBKOCTSAX TTO3HAYa€ThCS Ha AKOCTI XJI1000yJIOUYHMX BHPOOIB Ta mepeadadae
3aCTOCYBaHHS CHEIIaJbHUX TEXHOJOTTUYHMX 3aXOJIB 1 XapuyoBuUX A00aBOK. Y
3B’A3KYy 3 UM TMOUIYK MPUHIMIOBO HOBUX HETPAAULIMHUX JKepen 30aliaH-
COBAHOr0 3a aMiIHOKMCJIOTHHM CKJaJ0oM OlJIKa € aKTyaJlbHUM 3aBJaHHAM Jid
HAYKOBIIIB XJII00MEKapPChKOi raysi.

B ocranHi poKM 3pocTaE IHTEPEC BITUM3HAHUX JOCHIAHUKIB A0 TPUOHOI
CUPOBHHH, 30KpEMa IITYYHO KyJbTUBOBaHUX rpuliB. Lle 3yMOBIEHO iX BHUCOKOIO
MPOAYKTUBHICTIO, €KOJIOTTYHO YUCTOIO 1 0€3BIAXOMHOK TEXHOOTIER, MOAIIUBICTIO
LIJIOPIYHOrO 300py BpoKaro. [lii KyJdbTHBYBaHHS TpuOIB BUKOPUCTOBYIOTH CYyO-
CTpaTH, BUTOTOBJICHI 3 JOCTYITHUX MaTepialiB [4].

Ha xadenpi TexHosorii XxJiOOMEKapChbKUX 1 KOHJIWUTEPCbKUX BHUPOOIB
HarrioHalbHOro yHIBEPCHUTETY XapyOBUX TEXHOJOTIM MOCTIHKEHO MOXKJIMBICTD
BUKOPUCTAHHS Y TEXHOJOTIi XTIOHUX MaJu4oK rpulIiB TJIUBU 3BUYANHOL (Pleurotus
ostreatus), sKa € YHIKQJbHOK CHUPOBHUHOI MJii 30araueHHs XJOOOYJOUHUX
BUPOOIB OLTKOM, 30a1aHCOBAHUM 3a aMIHOKMCJIOTHHUM CKIIafoM [2].

BHeceHHs1 HeTpaIuLIIHHOI CUPOBUHHU CYTTEBO BILIMBAE HA MPOLECH YTBOPEHHA
Ta JI0O3pIBAHHA TICTA, TOMY METOK JIOCHIDKEHHS € BHBYCHHA CTaHy OLIKOBO-
MPOTEIHA3HOTO0 KOMIUIEKCY TICTa, A0 CKJaay SAKOTrO BKJIIOYAIX TOAPIOHEHY A0
MIOPENOAIOHOr0 CTaHy TJIMBY 3BMYalHy. J[s 1IbOro BU3HAuUa M MOKA3HUK Ipa-
HUYHOTO HAIPY>KEHHS 3CYBY, BJIACTUBOCTI KJICHKOBWUHM, aKTHBHICTh MPOTEOJIITHY-
HUX (PEPMEHTIB IIMBU Ta HAKOMMYEHHS BOJOPO3UMHHHUX OLTKOBUX PEUOBHH, Y T.U.
BUIBHUX aMIHOKHMCJIOT, Y TICTI.

3aminryBajau O€3IPLKIKOBE TICTO 3 MACOBOIO 4acTKO Bojioru 34...35 % 6e3
A00aBOK 1 3 AOJABAaHHSAM TJIMBU 3BUUAWHOI Y KUILKOCTI 25 % 10 Macu OOpoIiHa.
OnTumManbHe J03yBaHHS 3alPOINIOHOBAHOTO (D)YHKITIOHAJIBHOTO 1HIPE/IIEHTAa BHU3HA-
Yyajau 3a JOMOMOrOK MPOrpaMHOro Komriekcy «Optima» [1] ta cepii mpoOHuX
J1a00paTOpHUX BUIIKaHb. BU3HAaUEHHS MPOBOIWJM 3a 3BUYAWHUX YMOB Ta B yMO-
BaxX TMIABUINEHOTO THUCKY, OCKUIBKM TEXHOJOTIA 30araueHuX XJIOHMX MaJudoK
nependavae BUKOPHUCTaHHA OpoauibHO-popMyBalibHOTO arperarta [S].

MIlLHICTh CTPYKTYpPH TICTAa BUBYAJIM 3a MOKA3HUKOM TPAHWUYHOrO HANpYy>KEHHA
3cyBy. I 1IbOro TICTO 3aKjafajid y BTYJKW T4 BU3HAUYAJIU TJIMOMHY 3aHYPEHHS
KOHyCa Ha aBToOMaTH30BaHOMY neHerpomeTpi [3]. Beranosneno (puc. 1), mo uepes
1,5 ron. mo3piBaHHS TICTO 3 TJIMBOKO 3BUYaiiHOO Mae Ha 28...30 % cnalmy
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CTPYKTYpPY TOPIBHAHO 3 KOHT-

. s 7100
ponbHMM TicToM. B ymoBax =
MiABUIIEHOTO THCKY, TOOTO B~ 7500 /'\

YMOBax pOAWIBHO-(GOPMYBAIb- 6700

HOTO arperara, CTPyKTypa CTae /

e Gimbin crmabkoro: mma konr- 0300 / \ I
ponbHOro Ticta — Ha 7...8 %, 5900

o9 TICTa 3 TIMBOIO — Ha ./
12...13 %. 5500
Hamu Oynmo  gocmipkeHO 5100 /

—— KOHTPOJIbHE
T1CTO 1111 THCKOM

BIUIMB TJIMBH 3BHYAMHOI Ha
BJIACTMBOCTI KJIEMKOBWHM, OC- 4700 /

KUTBKH 11€ OCHOBHHMM ITOKa3HHK, 4300 \
0 XapakTepusye cuiay 00- !/ \

— TICTO 3 IVIMBOIO

—A— TiCTO 3 TJIUBOIO

pomHa. KilbKiCTh i TOKa3HUKH 3900 \f 11/} THCKOM
AKOCTI KJICHKOBMHHM BH3HAYAIH 3500

BiJipa3y IMICIIA 3aMiCy, a TaKOX 0 30 60 90

yepe3 30 ta 60 xB. J03piBaHHA Top XB

TicTa. B pe3ynsrari TOCIUKEHb  Pye. 1. 3mina nokasHaka TPAHUYHOI0 HANIPYKEHHS
(Ta6JI. 1) BCTAHOBJICHO, IO 3CYBY TiCTa BOIPOAOB:K MpPOLECY A03PiBaHHS

BHECEHHS B TICTO TIMBU 3BMYAMHOI MPU3BOAUTH JO 3HAUHOTO MOCTA0NEHHS KieH-
xopuHu. [i nedopmanis ma MJIK oapasy micna 3amicy Ticta ctaHosuts 1231 om.
Tp., o Ha 44...45 on. np. OuIbIIIE MOPIBHAHO 13 3HAUSHHAM JAHOTO MOKA3HUKA JJIA
KJICHKOBUHHU, BIJIMUTOT 3 KOHTPOJBHOrO TICTa. 3MEHIIYETHCS BMICT CyXOi
KJIECHKOBUHM Ha 5...6 %, HE3HauHO 3pocTae i TiapaTailiifHa 3JaTHICTb.
PO3TsKHICTD 301IBINY€ETHCA B 2,5 pa3a NOPIBHAHO 3 KOHTPOJIeM. 30BHIIIHINA BUTJISAA
KJICHKOBUHU TipencTaBieHo Ha puc. 2. Uepes 30 ta 60 xB. A03piBaHHA TicTa
BIIMMTH 3 HbOTO KJIIEMKOBHUHY He BAajocd. Lle Moxke OyTw moB’s3aHO 13 3HAYHUM
BMICTOM a00 BHCOKOI aKTHUBHICTIO MPOTECONITUYHUX (PEPMEHTIB Yy TJIUBL
[TprunHOO 3MiH (DI3UYHKX BIACTUBOCTEH KJICHKOBMHH TICTA MOXKE OyTH TaKOX
B3a€MOJIIs OLIKIB 1 MONICaXapyu/IiB KOMIIOHEHTIB CUPOBUHHU.

Tabauys 1. BaacTHBOCTI KJI€HKOBHHH TicTa oapa3y micjsa 3amicy (0e3 BiayiekyBaHHs1)

KoutpomnsHe TicTo TicTo 3 rIUBOIO
Iloka3auk N

(6e3 mobaBoK) 3BHYANHHOIO
Bwmicr cupoi kneiikoBunn, % 25,6 £0,5 246 £0,5
Bwmicr cyxoi kielikosunu, % 8.6+02 8,1+02
I'igpaTamiitna 3matHICTE, %0 198,5+ 4.0 202,1+4,0
Jebopmariisi KIEHKOBUHY HA MPUIal 789+ 1,6 123,1+£25
HNJK-1, ox. op.
Po3TskHICTE, CM 13,5+0,3 35,0+ 0,7

HactynHum kpokom OyJio BU3HAUYEHHSA aKTUBHOCTI MPOTEONITUUHUX (DEPMEHTIB
[JIUBU TIOPIBHAHO 3 OOPOIIHOM TMIIEHWYHUM TNEPIIOr0 COPTY 3a /€0 BOMHOI
BUTAKKU (pepMeHTiB Ha 10-BIACOTKOBUI PO3UMH s€uHOro OuIKa [6]. AKTUBHICTh
MPOTEONII3TUYHUX (PEPMEHTIB XapaKTEpU3YBAJIM 3a MPUPOCTOM KUIBKOCTI a30Ty
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BUIBHMX aMIHOKHUCIOT 3a 48 rom ekcmosuiii. BcranoBneno (tadn. 2), 1mo
nporeomiTuuHl pepMenTn ramBud Ha 43...44 % Oinbil aKTHBHI, HDK (DEpMEHTH
OOpOIIHA TMIIEHAYHOTO TMEPHIOro CcOpTy. Taka aKTUBHICTh MPOTEOJITHUHHUX
(depMmeHTIiB y pasi BHeceHHSA 25 % 10 mMacu OOpOInHA TJMBHA MPU3BOAUTH 0
MOCAa0JICHHA CTPYKTYPHU TICTa Ta PyHHYBaHHA HOro KJICHKOBMHHOrO Kapkacy. lle
HEOOX1THO BpaxyBaTW MiA 4Yac PO3POOJICHHS TEXHOJOri XJIOHUX NaJA4vOK 13
3aMpONOHOBAHUM (PYHKI[IOHATLHUM THTPEIIEHTOM.

Puc. 2. 3oBHIIHIA BHTIA1 KJICHKOBHHH
a — BIMHTOI 3 KOHTPOJILHOI'O TICTa;
06 — BIOMHUTOI 3 TICTA, 30araueHoro riIME oK 3BHYANHOI0

Tabauysn 2. AKTHBHICTh NPOTEOTITHYHHX (pepMEHTIB rJIMBH MOPIBHIAHO
3 6opomrnom mmennynum I copry

CupoBuHa, 1110 BHKOPUCTOBYETHCS

IlokazHuk _
bopouno nennyne I copry I'muBa 3BMuaiina

Ki1bKICTh 30Ty BUTBHUX
aMIHOKH CI0T, Mr/100 r seunoro Oi1ka 1295 + 26 1855+ 37
uepes 48 roa. Blaemomii

JIJist XapaKTepUCTUKK 3MIH Y CKJIaJl OLTKOBUX PEUOBMH TICTa BU3HAUAIN BMICT
3arajibHOro OlfKa TICTa, CYMapHOrO BOJOPO3YMHHOrO O17Ka, a TaKoX BMICT
BUIbHUX aMIHOKWCIOT. BusHaueHHa ¢pakiiifHOro ckiamy OUIKOBUX PEYOBUH
MPOBOJMIIN Y TICT1 OJipasy MICIA 3aMicy Ta uepe3 1 Toj. J03piBaHHS 3a 3BUUAMHMX
YMOB 1 B yMOBaX MiJIBUILIEHOTO TUCKY.

Tabauys 3. Bmict okpemux gpakuiii a30ToBMicHHX cnojiyk Ticta, % CP

KontponeHue Ticto (6e3 modaBok), | TicTo 3 MIMBOKO 3BHYAWHOIO, L0
. 110 TO3PiBaJIo JI03PIBAJIO
®Dpaxiis
A30TOBMICHHX CIIONYK | 34 appuaiisux B ymosax 3a 3BHYAHUX B ymosax
MIABUIIEHOT O MIJBUIIEHOr O
YMOB YMOB
THCKY THCKY
3arajJbpHUH a30T
IICIISA 3aMiCy 2,43 £ 0,05 2,43 +£ 0,05 2,60 + 0,05 2,60+ 0,05
uepe3 1 rox 2,39+ 0,05 2,40 £ 0,05 2,57 £0,05 2,59+ 0,05
3MiHA —0,04+0,0008 | —0,03+0,0006 | —0,03+0,0006 | —0,01+0,0002
Bonopozunnuamii a3ot
IICIISA 3aMiCy 0,31 + 0,006 0,31 + 0,006 0,42 + 0,008 0,42 £+ 0,008
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Baxinuenns mabn. 3

KouTponsHae TicTo (0e3 modaBok), | TicTo 3 IIMBOO 3BHUARHOO, 110
, 110 TO3PIBaJIO JI03P1BAJIO
®Dpaxiis

A30TOBMICHHX CIIONYK | 35 sppraaiipx B ymosax 3a 3BUYAITHUX B ymosax

MIABUIIEHOT O MIJBUIIEHOr O

YMOB YMOB
THCKY THCKY

yepe3 1 ron 0,33 + 0,007 0,40 + 0,008 0,46 £+ 0,009 0,54+ 0,011
3MiHa +0,02+0,0004 +0,09+0,0018 +0,04+0,0008 | +0,124+0,0024
A30T BUIBHHX aMIHO-
kucnot, mr/ 100 r CP
IICIISA 3aMiCy 54 +£1,08 54 +£1,08 77 £ 1,54 77 £ 1,54
uepes 1 rom. 57+1,14 61 +£1,22 80+ 1,60 85+ 1,70
3MIHA +3 £ 0,06 +7+0,14 +3 £ 0,06 +8+ 0,16

PesynpTati mpoBeaeHrX A0CTiHKEHD (Ta0u. 3) mokasaju, 10 B TICTI, 30araueHoMy
[JIMBOIO, BMICT 3arajibHoro Outka Ha 6...7 % BMIOMIA TMOPIBHAHO 3 KOHTPOJbHUM
tictoMm. Ofpasy Micia 3amiCy KUIbKICTh BOAOPO3YMHHOTO OUTKa B TICTI 3 TJIMBOIO
30UIbIIy€eThcA Ha 35...36 %, B T.4. BUIbHUX aMIHOKUCIOT — Ha 42...43 % nopiBHAHO
3 TictoM 0e3 rimBH. YUepes 1 roa. OpomiHHA 30arayeHoOro TIiCTa 3a 3BUYAMHUX YMOB
BOZIOPO3YMHHOrO Oinka HakormuuyeTbcss Ha 39...40 % Oinblne, B T.4U. BUIBHHUX
amiHokuciaor — Ha 40...41 %. lle 3yMOBJIEHO IHTEHCUBHUM TiApPOJII30M BHCO-
KOMOJIEKYJIIPHUX OLIKIB 32 PAXyHOK BUCOKO! aKTUBHOCTI TIPOTEONIITUIHUX ()EPMEHTIB
[JIMBK 3BUYaiHOL. [li Ai€r0 HAIJIMIIKOBOTO TUCKY 1HTEHCHUBHICTh HAKOMUUCHHA
BOJOPO3YMHHOIO OUTKA Ta BUIBHUX aMIHOKUCJOT B KOHTPOJILHOMY W 30araueHoMy
TICTI 3pocTae. Takum YMHOM, 3a PaXyHOK YTBOPEHHS JOMATKOBOTO JKUBJICHHS JIJIS
JPLKHKOBUX KIITUH MOMKIIMBO CKOPOTUTH TPUBAIICTh JO3PIBAHHS TICTA il TUCKOM Y
KaMmepi OponribHO-(h) OpMyBaJILHOTO arperary.

BucHoBKku

OTxXe, y TEXHOJOTIi XJNOHUX MaJMYOK MPOMOHYETHCS BUKOPUCTOBYBATH TJIMBY
3BUYAMHY fAK JKEpENo MOBHOLIHHOrO Ounka. [lpu mocaimkeHHi craHy O1IKOBO-
MPOTEIHA3HOTO0 KOMILJIEKCY MIIEHUYHOTO TICTa 13 3a3HAUYEHOK) T'PUOHOK CHUPO-
BUHOIO BCTAHOBJICHO, IO 32 PaXyHOK BHCOKOi aKTHBHOCTI MPOTEONITHUHMX (ep-
MEHTIB TJMBU CTPYKTypa TicTa mnocnadmoeTbes Ha 28...30 %, pO3TAKHICTH
KJICHKOBUHU 30UIbINY€ThCA B 2,5 pasa, ii NMpPyKHICTh 3HWKYETbCS Ha 55...57 %,
BMICT BOJOPO3UMHHOrO OiJika B TICTI MiABUINYeTbcA Ha 35...40 %, BUIBHUX
amiHokucyioT — Ha 40...43 %.
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BITIUAHME TFPUBHOIO CbIPbA HA COCTOAHMUE
BEJIKOBO-NMPOTENHA3HOINO KOMMINEKCA TECTA

JLIO. ApcenbeBa, B.C. flmenko, H.H. KobGew, O.A. Ilerpyma
Hayuonanenwiii ynugepcumem nuiyedvlx mexHon02ul

B cmamwve paccmompena npobnema pacuiupenusi coipbegotl 6azvl Ojis MEeXHON0UU
X7IeOHbIX NAIOYEK 30 CHem UCNONIBIOBAHUsL UCKYCCMBEHHO KVIbMUBUDYEMbIX ePUOOE.
Ipugedenvl pe3ynvmamer uzy4eHust GIUAHUS GEULEHKIU OObIKHOBEHHOIl HA CMPYKMYDY
mecma, C80ICMEa KIEUKOGUHbI U (DPAKYUOHHBIIL COCAG OENIKOBbIX B eCME.
Hccneoosana axmusHOCMb  NPOMEOTUMUYECKUX  (DePMEHINO8  NPEONOHCEHHO20
PYHKYUOHATbHOCO UHEpEOUeHmA.

Knioueevie cnoea: oOenxosvie obocamumentt, UCKYCCMEEHHO KYIbMUBUPYEMbLE
epubsl, GeuteHKa OObIKHOBEHHAS, MEXHONOcUS XJIEOHbIX NANoyeK, OenKo80-
npomeunasHvlil KOMNJIEKC.
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