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CTABMJIN3AIIAA KAYECTBA JIPOXKXKEN SACCHAROMYCES CEREVISIAE
B IMTPOIECCE CYHIKH

Knrouesvie cnosa: bpoofcofcu, CYUiKd, Koiudecmaeo noepeofcdeHHblx KJ1eMOoK, noovemHas cuia, aHmuoxcuaaHm, mpeeanosa.

Toxazano cmabunuzupyiowee oelicmsue aHMUOKCUOAHMA HA QUIUOTOSUYECKYIO AKMUBHOCHb X1eOONeKapHbIX
Opooicoiceli npu 8bICYUUBAHUU, KAYECMBO GbICYUWEHHbIX OPOJICICel NO NOKA3AMensiM NOObeMHAs CUNA, KOAUYeCHE0
N0BPENHCOEHHBIX KIIEMOK, COOepIHCAnUe MPe2alo3bl 8 KIEMKAX OPOACIHCell COXpaHaemcs 6 meyenue 6 mecsayes XpaHeHus.

Keywords: yeast, drying, number of injured cells, lifting force, antioxidant, trehalose.

A stabilizing effect of the antioxidant on physiological activity of baker's yeast during drying is shown. Quality of dried
yeast on lifting force, the number of injured cells, the content of trehalose in the yeast cells is stored for 6 months

storage.

CyLL[eHI)Ie )lpO)K)KI/I BBII'OJJHO OTJIMYAKOTCA OT
MPECCOBAHHBIX IPOXNIKEH CIIOCOOHOCTHIO JUIMTEIBHO
COXpaHsTh CcBOU MepBOHAaYaAJIbHbIE CBOMCTBA.
CoXpaHHOCTh  CYIICHBIX JPOXOKEH  OOYCIIOBIICHA,
MpEeXIe BCEro, KauyecTBOM IIPECCOBAHHBIX JPONOKEH,
PEKUMOM CYIIKH U TEPMETUIHOCTEIO YITAKOBKU.

W3BecTHO, qTO0 OTE€YECCTBECHHAS
MIPOMBIIIJIEHHOCTh TPOU3BOAWT BECbMa OTPAHHYEHHOE
KOJIMYECTBO CYLIEHBIX IpoioKed. B OCHOBHOM OHHM
HMIOPTHUPYIOTCS, HA YTO 3aTPAUYMBAIOTCS 3HAYUTEIHHBIE
BaJIFOTHBIC CPEJICTBA, MOITOMY MOUCK HOBBIX, HanOoJIee
5(QQEKTUBHBIX PEUICHUH Uil YBEIUYEHHUS OOBEMOB

MPOU3BOJICTBA CYIIEHBIX JPOAOKEH  SBISETCS Ha
CETOIHSAIIHNAN JEeHb Ba)KHOM 3a7auei.
Kak wm3BecTHO, IOBBIIIEHHAS BJIAXKHOCTh

MPECCOBAHHBIX NIPOXOKEH, HApsSAy C HaIMYUEM B
cocTaBe UX MeMOpaH JTUIHIOB, IPUBOANUT K OKHUCIICHHIIO
KIETOYHBIX CTPYKTYp, OOpa3OBaHUIO TIEpeKUced U
TUPOIIEPEKNCell, KOTOphIE 3HAYUTEIHHO YCKOPSIOT
nopuy apoxokeit [1]. IIpu BeICyIIIBaHNN BHEKIETOYHAS
Buara ypamsercs [2,3], ogHaKO  BO3ICHUCTBUE
MOBBIIIEHHON TeMIepaTyphl MIPH CYIIKE U caM IPOLIECcC
06e3B0)KI/lBaHI/IH MOXCT OTpHULIATCIBHO IMOBJIUATH Ha
(hU3HOIOTHYECKYIO aKTHMBHOCTh KJIETKH. V3BeCTHO, 4TO
PS BELIECTB MOXKET CIIYXKHTh CTA0OMIIN3aTOPAMHU KJICTOK
B mporiecce BEICYIIMBaHUS. Cpenu TaKUX
CTaOWIN3aTOPOB IIHUPOKO TMPUMEHSIOTCS —BEIIECTBA
AHTHOKUCIIUTEIEHON TIPUPOJIBL.

B mocneqnee BpeMs ObLT HMONXYYeH HENBIA Psif
COEIMHEHHUH, B TOM YHCJEC aHTHOKCHIIAHTOB, ICHCTBUE
KOTOPBIX Ha Ka4ecTBO IPOXIKEH 0 KOHIA HE M3y4YCHO.
[loaToMy mnpoBeneHUE AANBHEHIIMX HCCIEAOBAHUN B
JAHHOM HAIIPaBJICHUN NPEACTABISIET 3HAYNUTEIBHBIN
HHTEpEC.

U3BectHO, 4TO BHECEHUE B cpeny
KYJIbTUBHUPOBAHUA CHHTCTUYCCKUX AHTHUOKCHUIAHTOB
MO3BOJIIJIO YBEJIIMYHUTH BBIXOJ] OMOMACCHI, YIEIBHYIO
CKOPOCTh POCTa, YAYYIIUTh KAa4ecTBO OHMOMACCHI
Omnako 1npu  Ooliee  BBICOKHX  KOHICHTPAIHIX
AHTHOKCHUIAHTEI o0JamaroT AHTHUMHUKPOOHOI
aKTHBHOCTBIO [4].

Henpto paboThI
BO3MOKHOCTH  HCIOJB30BaHUS
mpuMepe HOHONA, B

SIBUJIOCH U3yUYCHUE
aHTHOKCHJAHTa, Ha
KauecTBe  CcTabmiIm3aTropa
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(bu3MoIOrNUeCcKoit aKTUBHOCTHU JIPOAOKEH
Saccharomyces cerevisiae JIK-14 B mporiecce CyIIKH.

B  »skcmepuMeHTax 1O BBICYIIMBAaHUIO
XJICOOTICKAPHBIX JIPOKIKEH HCTIOIH30BATH
MPECCOBaHHBIC OpOXOKkH, moimyderHeie mo ['OCT P
54845-2011, a Takxke apoxokeBoe Moioko (350 T
IpooKed B 1 11 BOIBI), KOTOPOE KOHIIEHTPHPOBAIH IO
KoHeuHo# BiaxuocTH 70-75 %.

Brlpamiennsie  ApOXKH B IPUCYTCTBHHU
AQHTHOKCHIAHTa W 03  Hero BBACISUIM U3
KyJbTYPaJIbHOM MKUJAKOCTH M BBICYIIUBAIH. B ONBITHOM
BapHaHTC B JPOXOKCBOS MOJOKO B  KAauecTBE
cTabmwin3aropa 100aBJIsIM aHTHOKCUAAHT. KoHTpoaem
CITy>)KIJIO IPOAIKEBOE MOJIOKO 0€3 aHTHOKCHIAHTA.

Cymky JIPOXKEH OCYILECTBIISIN
KOHBEKTHBHBIM crocobom Ha  JabopaTopHOU
CYIIMJIBHOH  yCTaHOBKE, TIPENCTABILIONICH  co00it

OWIAHAPUIECKUH ammapar ¢ MepeXoqHBIM KOHYCOM IS
MOJIBO/Ia TEIUIOHOCHTENs (BOo3ayxa). TommmuHa Cios
BBICYIIMBaEMBIX  JIpoxokedl  cocraBmsuia 10 M.
BeicymmBanu 00pasibl  JPOJOKEH, BBIPAICHHBIX B
MIPUCYTCTBUU MOHOJA, W 00pa3mbl, TA€ HOHOJI BHOCHIU
HEMOCPEJCTBEHHO B JIPOXIKEBOE MOJIOKO. Kpurepuem
OKOHYAaHUA CYHIKH ABJIAJIOCH JTOCTUIKCHHUEC OCTaTOYHOM
BIKHOCTH Jpoxoked 3HadeHus 8-10 %. KauectBo
XJIeOOTIEKapHBIX JPOJOKEH OLEHWBAIN O CIEAYIOIIUM
MMOKa3aTeNsIM: MOBEMHAs CIJIA, 3UMa3Hasl M MaJbTa3Has
AKTUBHOCTH, BIIQ)KHOCTb, OCMOYCTOHYHBOCTb,
CTOMKOCTb. Nzyuenue MOP(hOTOTHYECKUX u
(pU3NOOTHYECKUX XapaKTEPUCTHK TIPOXKIKEH
MPOBOJIWIA  OOMICTIPUHSATBIMA B MHUKPOOHOJIOTHH
MeTogamMu. KOJIMYeCTBO TOBPEKACHHBIX KIETOK U
COIEpKaHMWE TPETajio3bl B KIETKaX BBICYIICHHBIX
[lpO)K)Keﬁ MMpoOBOAWJIM 1O METOAUKAM, IMPUHATBIM IIpU
KOHTPOJIE MIPOU3BOICTBA XJIEOONEKAPHBIX JIPOXKIKEH.
[Tpu BbIOOpE PEKUMOB CYIIKM NMPHUHUMAINA BO
BHUMaHHE TOT (aKkT, UYTO TeMIeparypa ApOiCKEBOH
MAcCChI B POLIECCE CYIIKH HE JOJDKHA HpeBbimarh 35 °C.

Kpurepuiem okOoHuUaHHS TMpoIEecca CYIIKA
SBISJIOCH  JIOCTHKCHHE  OCTAaTOYHOH  BJIAXKHOCTH
nposxoxeit 3HaueHus 8—10 %.

UccrenoBanoch dYeTblpe peXUMa  CYIIKH
JIPOKIKEN:



Pexxum 1. Temneparypy Bo3yxa, 101aBa€MOIo
B CYLIWJIKY, IOAAEPXKUBAIU Ha ypoBHE 45 °C B TeueHue
20 MuHYyT, TIocIie 4ero cHikamm 10 30-32 °C.

Pexxum II. TlepBrie 6 MUHYT CYIIKY APOXKEH
ocymiecTeisuid - mpu  temmeparype 60 °C, 3arem
TEMIIEpaTypy TEIUIOHOCHTEs cHrKkamu 1o 30-32 °C.

Pexxum III. Temmeparypy Bo3myxa B TedYeHHE
BCErO [EPUO/Ia CYIIKH HOIepKUBaU Ha yposHe 30-32 °C.

Pexxum IV. IlepBele 5 MuUHYT TeMmmeparypy
BO3IyXa TomIepkuBaau Ha ypoBHe 70 °C, mocie gero
cHmxkanu 1o 30-32 °C.

Pe3ynbTaThl n3ydeHUs] AMHAMUKYU BJIarooTAa4n
JPOOKEH IUI YETBIPEX HUCCIIEyEMbIX PEXKUMOB CYIIKH
MIPECTABIICHBI HA PUCYHKE 1.
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Puc. 1 — JIluHamuka BJIArooTaauM [IpPOAcKed NpuU
PA3JIMYHBIX PeKUMAX CYIIKHU

OKCHepyMEeHThl  TIOKa3ajld, YTO 3aJaHHas
OCTaTOYHAs  BIAXHOCTH  apoxokeir  (8—10 %)
JIOCTHTaeTCs 3a Oosiee KOPOTKUH IPOMEKYTOK BPEMEHH
npu II u IV pexxumax CyIku no CpaBHEHUIO € TAKOBBIM
nokazarenem ans [ u I pexxumon cymku. Pasauna Bo
BpemeHH coctaBisa 50-90 muH. OmHAKO MMOKa3aTeIn
(hM3MONMOTHYECKOW  aKTHBHOCTH  ObUTH  Hambolee
BBICOKMMH [T JIPOXOKEH, BBICYIICHHBIX B YCIIOBHSX
pexuma II:  komuuecTBO MOBPEXKACHHBIX  KIIETOK
cHmwkaimoch Ha 7,6-10,0 %, a mnoabeMHas cuia
ynyudmanace Ha 1020 % 1o cpaBHEHHIO C
COOTBETCTBYIOIIUMHA rnokasarcjisiMu )1p0)101<e171,
BBICYIIIEHHBIX B YCIOBUSX APYTHUX PEKUMOB (puc. 2).

B COOTBETCTBUH c MOJTy4YE€HHBIMHU
OKCIIEPUMEHTAIBHBIMUA ~ TAHHBIMH  JUISL  TJIbHEHIINX
UCCIEOBAaHUH HaMH ObUT BBHIOpaH BTOPOH PEKUM
CYIIKH.

B mensx wmccrnenoBaHus CTaOWIM3UPYIOLIETO
JNEWCTBUA WOHOJIA Ha XJeOONMEKapHbIE HOPOXKH B
MPOLIECCE BBHICYIIMBAHUS AaHTHOKCHUAAHT BHOCHUIIH:

- B Cpezly KyJbTHBUPOBAHUS JIPOOKEH;

- B JIPOXOKEBOE MOJIOKO HEMOCPEICTBEHHO
repes CyUKoi.

PesysnbraTel HccnenoBaHui (PU3NOIOTHUECKOI
AKTHBHOCTH BBICYIIEHHBIX JPOXKEH, KyJIbTHBUPYEMBIX
B NPUCYTCTBHH ONTHMAJILHOH KOHIIEHTpAaLMK HOHOJA
(1-10™ r/;1), npeICTABIICHBI HA PHCYHKE 3.

Kak cnemyer w3 maHHBIX pUCYHKa 3, HOHOI
OKa3bIBaJl CTAOMIM3HUPYIOIIee ASHCTBUE Ha APOXKIKEBbIC
KJIETKH B IPOLIECCE UX MOCIEAYIOIEN CYIKU. [Ipoxoku,
BBIPALIICHHBIE B TNPHCYTCTBMM  AHTHOKCHJAHTA,
obnmagamu  Oonplield  TOABEMHOW  CWIIOH  (3TOT
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M0Ka3aTenb yBeauuuBaica Ha 28,3 % 1o cpaBHEHUIO C

KOHTPOJIbHBIM BapUaHTOM); KOJINYECTBO
MOBPEKACHHBIX KIJICTOK B OIIBITHOM BapUaHTEC
cHmwkamoch Ha 10,8 % mo cpaBHeHHIO C

COOTBETCTBYIOIIUM KOHTPOJIbHBIM ITOKAa3aTCJIEM.
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Puc. 2 - Iloabemnasi cuia (a) M KOJUYECTBO

NMOBPEKAEHHBIX KJETOK Apoxkeil (0), BbICYLIEHHbIX
a0 octaTo4Hoi BiaaxkHocTH 10 % mnpu pasauyYHBIX
TeMIEePATYPHBIX PeKUMAaxX
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Puc. 3 - IlogbeMHass cHJIa M KOJHMYECTBO
NMOBPEXAEHHBIX KJIETOK BBICYLIEHHBIX JIPOKKeH,
BbIPallleHHbIX B MNPUCYTCTBHH HMOHOJa: 1 —
KOHTPOJIb; 2 — ONBIT (MOHOJI 1-10™ r/)

- 60

- 30

Jlanee  ObUIO  TPOBEJEHO  HCCIEIOBaHHE
JUHAMHUKHU HW3MCHCHUA HOﬂBeMHOﬁ CHJIBI, a TaKX¢C
KOJIMYECTBAa TOBPEXACHHBIX KIETOK JIPOXOKEH B
Ipolecce  CymIKM IpH  BHECEHHMM  HOHOJAa B
KOHLIEHTpaUu# 4 I/J1 B APOXIKEBOE MOJIOKO. BHeceHnue
YKa3aHHOW KOHIIGHTPallMd HOHOJA B JPOXIKEBOE
MOJIOKO HEIIOCPEACTBEHHO TIE€pel] CYIIKOW BBI3BAJIO
CHIDKEHHE KOJIMIECTBA MMOBPEXKIEHHBIX KIETOK Ha 7,5 %
U yIOydlIeHHe TOABEMHONW CHJIBI  BBICYIICHHBIX
apoxoxer Ha 27,8 % OTHOCHTENBHO KOHTPOJIAL.
MakcuMaibHbIH cTa0WIM3upyomuid dGQGeKT neicTBus
AHTUOKCHJaHTa Ha MOABEMHYIO CHIIy U KOJUYECTBO
NOBPEXIEHHBIX KIETOK JPOXOKEeH HaOironaics B
nepuon 90-120 MuH Cymk.



Takum 00pa3oM, YCTAHOBJIEHO, YTO BHECCHHUE
HOHOJIa B Cpefy KyJIbTHBHUPOBaHUS APOXNOKEH WU
NpeIBapUTEIILHOE BHECEHUE €ro B JIPOXKIKEBOE MOJIOKO
OKa3bIBaJIO CTaOMIIM3MpYIOllee ACHCTBHE HAa KauecTBO
xJeOoneKapHbpIX  JPOXOKEH B mpolecce  HX
HoCIeyIoIEN CyIKN.

OnnuM u3 HamOoJiee BaKHBIX IIOKa3arenei
JKM3HECIIOCOOHOCTH BBICYLIEHHBIX JPOXIKEH SIBIISIETCS
collepKaHHe B MX KIJIETKAaX Tperajo3bl — IHcaxapHia,
UTPAIOIIEr0 BAXHYIO POJb NPH  BOCCTAHOBJICHUH
JKH3HEIEATEIPHOCTH 00C3BOKEHHBIX KIIETOK APONOKEH.
W3BecTHO, YTO Tperango3a SBISETCS JHEPreTHYECKUM
CyOCTpaToM 3HIOOTEHHBIX IIPOLECCOB y APOXOKEH, H
CYLICHBIE JPOJ}IKU C BBICOKUM COJIEPIKAHHEM TPETrajo3bl
3HAYUTEIBHO JIOJIbILIE COXPAHSIOT AaKTUBHOCTH 10
CPaBHEHHUIO C IPOXIKAMH, OCIHBIC TPETATIO30M.

[lokazana Koppensnus Iyjda Tperajio3sl H
TEPMOYCTOHYMBOCTH KJIETOK B TEYEHHE TEIIOBOTO
BO3/IEICTBYS, a TAaK)Ke IPH BEIXOZe M3 IoKa. [Ipu aTom
YPOBEHb TpErajo3sl B KIETKaX KOPPEIUPOBAN C
YCTOHYMBOCTBIO MX K BEICYIIMBAaHHIO. Tperanosa MOxeT
paccMaTpHBaThCs HE TOJIBKO KaK 3aIllaCHOE BELIECTBO
JpOJOKeH, HO W Kak HPOTEKTOp, KaKk OT TeIula, TaKk U
BBICYIIUBAHUS [5].

W3BecTHO, 4TO Tperajo3a HAaKaIUIMBAeTCs B
3HAYUTCJIbHBIX KOJIMYCCTBAX Y OPraHnu3MOB, CHOCOGHI)IX
MEPEeHOCUTh COCTOsIHME aeruaparanuu. Koppemsius
BBICOKOTO YPOBHSI TPETajio3bl 1 00€3BOKMBAHUS KIIETOK

MO3BOJIMJIA BBICKA3aTh MPEANOJOXKEHUE, UYTO OTOT
Jucaxapuz HU3MEHSET ¢usnveckue CBOMCTBa
MeMOpaHHBIX JTUMHJIOB [6].

BrickazanHoe MIPEIIIOI0KEeHHE OBLIIO

MOATBEPXKICHO €Ie U TeM, YTO MEMOPaHbI MOTYT OBITH
BBICYIIIEHBI B NMPHCYTCTBUU TPETajo3bl 0e3 MOTEpH HX
CTPYKTYpPHOH ¥ (YHKIMOHANbHOW mojBIKHOCTU. [lo-
BUANMOMY, MOJIEKYJIBI caxapa o0pa3yloT BOAOpPOIHBIC
CBiA3M M C YaCTUYHO IOIPYKCHHbBIMU B M6M6paHy
Oenkamu, craOMIM3upys UX  IPOCTPAHCTBEHHOE
pacriojiokeHHe B INIOCKOCTH MEMOpPaHbl, U NPEISTCTBYS
nx cOmmKeHWro TpH  AedopMalMsIX — KIETOYHBIX
o0osouex (TpenoTBpaIaeTcsi CIIeKaHHe OElIKOB B
pesynbrare 00pa3oBaHMS AUCYNbGUIHBIX CBs3eH) B
MIPOLIECCEe BHICYIINBAHNS.

B CBSI3U  C BBIIIECKA3aHHBIM  HaM
MIPEACTaBUIOCh HMHTEPECHBIM HCCIEIOBaTh BIHSIHHUE

HMOHOJIa HA YPOBEHb TPETAN03bI B KIETKAX BBHICYIICHHBIX
JIPOKIKEH.

PesynpraTel  MccnenoBaHMN  CoAepXKAHUA
Tperajio3sl B KJIETKAaX XJICOOMEKapHBIX JPONOKEH
HETOCPECTBEHHO IMOCIE CYIIKH, a TaK)Ke B TCUCHHUE 6
MECSIICB XPAaHCHHUS IOCIE CYIIKH ITTOKa3ajiH, YTO MPHU
BHECCHHHM WOHOJIA B JPOXIKCBOEC MOJOKO Mepen
BBICYIIMBAHUEM COJICPXKAHUE TPETalo3bl B KIETKAax
JIPOXOKEH HEMOCPENCTBEHHO IOCIE CYIIKH COCTAaBIISCT
21,4 %, Torga Kak B KJI€TKaX KOHTPOJIBHBIX IPOKKEH —
yutb 16,2 %.

beio Takke OTMEYeHO, YTO TpU XpaHEHUH
BBICYIIEHHBIX JIpOXOKEH B TedeHHe 6 MecsleB
COJICp)KAHME TPErajo3bl B  KICTKaX  HECKOJBbKO
CHIDKQJIOCh, TIPUYEM B KOHTPOJBHBIX BapHaHTax 3Ta
TEHJICHIMsI MposiBisUIach 3ameTHee (2,0-2,5 %), uem B
OIBITHBIX BapuaHTax (1,5 %).

Kpome ToOro, OBUIO YCTaHOBIIEHO, 4YTO Ha
MPOTSDKEHUHM BCErO IEPHOJa XPAaHEHUS B OIBITHBIX
o0pa3max  JIpoXoKeH  KOJIMYECTBO — ITOBPEKICHHBIX
KIeTOK Obu1o Ha 5-7 % HmKe, a IMOIBEMHAs CHJIA B
cpenHeM Ha 25 % BeIIIe, 4eM B KOHTPOJIE.

Takum o0pazom, MTOJTyYCHHBIE
SKCIIEPUMEHTAIBHBIE JAaHHBIE CBHIETEIBCTBYIOT, YTO
JPO>KXKH, BRICYIIIEHHBIE B TPUCYTCTBUN aHTHOKCHIAHTA,
UMCIOT  JIyYlME€ Ka4YeCTBEHHBIC IOKAa3aTeaH IO
CPaBHEHHIO C KOHTPOJIbHBIMH  OOpasiamu  Kak
HETOCPECTBEHHO IMOCIE CYIIKH, TaK M B MpPOIEcCce UX
XpaHCHHS.
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