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BBenenne. OnTryeckue CBOWCTBA MUKPOCTPYKTYPHBIX BOIHOBOI0B (MCB)
OYEHb CHEUM(PUYHBI M XapaKTEPHbI TOJBKO J/Ji1 BOJHOBOAOB JAHHOIO THIA.
CnexTpanpHbI COCTaB ONTHUYECKOTO HU3IIYYEHUS, MPOXOIAILEro MO BOJHOBOAY,
HalpsIMyl0 3aBUCUT OT (PU3MYECKUX MapaMeTpOB CpEJbl, 3aIOJIHAIOMIEH ero
CTPYKTYPY, HPUYEM «IOBEIECHUE» CIEKTpa IPU HU3MEHEHUU ONIPEIEICHHOTO

napameTpa Cpe/ibl Bcera OHO3HAYHO.

UeTkne  3aKOHOMEPHOCTH B M3MEHEHHMM  CHEKTPAJIBHOIO  COCTaBa
ONTUYECKOI0 U3JyYEHHs NIPU BapUaALMM XAPAKTEPUCTHUK 3AIOIHAIOIIEN BOJTHOBOJ
Cpeabl, a TAKKEe HAJIMYHME ONTHYECKOTO OTKIIMKA A€ HA OYEHb HE3HAYUTEIIbHBIC
U3MEHEHUs YCJIOBUU pPACIpOCTPAHEHUSI H3JIYy4YEHUs BHYTpU CTpykTypel MCB
JeNaloT TMEpCHEeKTUBHBIM HMX [PHUMEHEHHWE B KOJMYECTBEHHOM aHAJIN3€
OJTHOKOMIIOHEHTHBIX M MHOTOKOMIIOHEHTHBIX pPACTBOPOB, AHAJIU3€ KUIKOCTEU

OMOJIOTUYECKOTO MPOUCXOKICHHS U T.1. [1]

C MOMeHTa TIOSBICHHS CIEKTPOCKOIMU  CIEIUAIMCTBI  IBITAIOTCS
NpUMEHUTh €€ JUIs aHajW3a KadyecTBa MPOAYKTOB NHUTAHHWS W Pa3pabOTKH
HaJAEKHBIX METOIOB TeCcTUpoBaHHA. HecMoTps Ha OOJBIIOE KOJIUYECTBO
UCCIICJIOBAaHUN B JaHHOM HAINPABJICHUH, THINEBAs MPOMBIILICHHOCTh BCE emié
HYXXJAaeTCsd B JKCIPECC-METONax TaKUX KaK, OMNpPEIEICHHE IPOIECHTHOTO
COJICp)KaHUsl caxapa B HANUTKaxX, ajNIEPreHOB, BBISIBICHUE KPACHTENICH, a TaKKe
BBISIBJICHHE KOHTpahakTHON mpoayKuu. [2]

Lenbio qUTUIOMHOM PabOTHI ABIAETCS UCCIECTOBAHUE BO3ZMOKHOCTH
MPUMEHEHUS YUPITUPOBAHHBIX MUKPOCTPYKTYPHBIX BOJIHOBOJIOB JIJISl aHAIN3a

CHIBOPOTKH KPOBU U aHAJIM3a KauyeCcTBa MPOIYKTOB MUTaHUS.
Jlyist peanm3anuu ey ObUTH PelIeHBI CIEYIOIINE 3a/1a49H
-pa3paboTKa SKCIEPUMEHTATHPHONW YCTAHOBKU

-aHaJIM3 BUHHOTO MaTepuaja ¢ MPUMEHEHUEM MUKPOCTPYKTYPHBIX

BOJIHOBOAOB

-pa3paboTka MaTEMaTHUYECKOTO aIropuT™Ma i 00pabOTKU JaHHBIX



B npeacraBneHHON BBITYCKHOM KBAM(DUKALMOHHOW paboTe COepKUTCS 3

TJIaBHI:
1. MHKpPOCTPYKTYPHBIC BOJTHOBO/IBI.
2. CeHcop I OIICHKY KauyecTBa MPOTYKTOB MTUTAHUSI.
3. DKcnepuMeHTalbHas YacTh.

OcHoBHOe coaep:xaHue padoTbl. TeEpMUH «MUKPOCTPYKTYPHBII
BOJIHOBOJ» UCIIOJIb3YETCS AJIs1 0003HAYEHMsI ONTHUECKHUX BOJHOBOJIOB CO CJIOKHOM
CTpYKTYypoi 00010uku. Ha MOMEHT co3aaHusi MepBbIX MOI00HBIX BOJIHOBOOB,
YK€ CYIIECTBOBAJIM aHAJIOTUYHbIE 00bEMHBIE EPUOIUUECKUE CTPYKTYPHI —
¢dotonHble KpucTaybl. [lo aHaNOrmu, ONTUYECKHE BOJOKOHHBIE CBETOBOBI CO
CJIOHOM MEePUOIUYECKON CTPYKTYPOI 000JI0UKH CTalIM HA3bIBATh (POTOHHO-

KpUCTAaJLIMYCCKUMH BOJITHOBOJAMMU. BHGpBBIG 9TOT TCPMHUH ITPCATTOKNUII Paccen B

1995 rony. [3, 4]

O6osiouka MCB B monepeqHOM CE€YEHUU TPEACTaBIsET COO0M ABYMEpHBII
(OTOHHBIN KpUCTAIUT — JBYXMEPHYIO AUAJICKTPUUECKYIO PEIIETKY, aHAJIOTHYHYIO
CTPYKTYpaM, TE€OPETUYECKH ONMMCAHHOW M, MO3JHEE, peaM30BaHHON Tpymnmnoun 3.
slononosuua B 1987 r. [5, 6].

Otnuyarores MHUKPOCTPYKTYPHBIE BOJIHOBO/IbI oT ¢dboTOHHO-
kpuctasmmueckux (®KB) nuamerpamu cepaueBunbl, y @OKB amametp
cepareBuHbl He 6ostee 20 MkM, Bcé uTo 6obIne otHocuTes K MCB.

buoceHcopbl 3aHMMAIOT Belyllee MOJIOKEHUE CPEeAr CEHCOPOB IS Leiei
AHATMTUYECKOTO OompenenieHuss cyoOcrtpatoB B wmeaunuae. [lo cyrtu, OH
MpEeACTaBIsAeT CcO0OM  MUHHU-aHANM3ATOp I Oe3peareHTHOro  aHaim3a
coeiuHeHU. OH COCTOMT W3 YYBCTBUTEIBHOTO J3JIEMEHTa M (PU3UYECKOrO
npeodOpazoBatensi. OcHOBHasi (QYHKIMS YyBCTBUTEIBLHOIO 3JIEMEHTA — PACIO3HATh
HMCKOMOE€ COCIMHEHUE U MepelaTh MOJYy4YeHHYI0 HHpopMaluio Ha (U3NYECKUI
npeoOpazoBaTeib, rje oHa Oy/ieT 3a)UKCUpOBaHa B BHUJI€ AJEKTPOHHBIX CUTHAJIOB.

JlpyruMu ciioBamMH, U3MEHEHHE (PU3MKO-XMMUUYECKUX CBOMCTB OHOJOTHYECKOU



MaTpUlbl Mpeodpa3yeTcss B ANEKTPOHHBIN CUTHAI, aMIUIUTYyAa KOTOPOTO 3aBUCUT
OT KOHLIEHTPALMU B CPEJI€ ONPENEICHHOT0 BEIIECTBA.

OnTuyeckue JETEKTOphl  MOJYYWIM  OOJIbIIOE  PACHpPOCTPAHEHHE €
MOSIBICHUEM BOJIOKOHHOM onTuku. OHU MOTYT ObITh OCHOBaHbI Ha MPUMEHECHUU
CHEKTPOCKONHHU MOTJIOIICHUS, bayopecieHTHOM CIIEKTPOCKOTIHH,
JIOMUHECIIEHTHOW CHEKTPOCKOMHUH, CIEKTPOCKONMUU BHYTPEHHETO OTPaKEHUS,
MOBEPXHOCTHOI'O IJIA3MOHHOI'O pE30HaHca U cBeTopaccessHus [5]. BonokoHHbIe
TEXHOJIOTUU TaK)Xe TMO3BOJSIOT CYIIECTBEHHO CHU3UTh CTOMMOCTh H3ACIHN U
NEpPENTH K BBIMMYCKY OJIHOPA30BBIX KANUJUISIPHBIX OMOCEHCOPOB JJisi palbOThI C
«TpSI3HBIMUY» O0pasllaMu TpPU JHArHOCTHKE 3abojieBaHuil. [lpumeHuUTEeNnbHO K
MEJUIIMHCKAM HCCJIEAOBAaHUSAM OMOCEHCOPHl Ha OCHOBE ONTHYECKUX BOJIOKOH
OCOOCHHO  TEPCIEKTUBHBI, TaK KaK BaXHBIM  (HaKTOPOM  TOBBIIICHUS
3 PEKTUBHOCTU pa3/ICNICHUs] SBISIETCS MUHUMH3alMs 0O0bemMa MPOOBI, KOTOpas
peanusyeTrcs TOJIbKO IPHU MPUMEHEHUN MUKPO- U HAHOCTPYKTYPHBIX 3JIEMEHTOB, B
pE3yNIbTaTe YEro MOTYT OBITh CO3JaHbl CEJIEKTUBHbBIE, YYBCTBUTEIbHBIE 3JIEMEHTHI
JUTSL aHAJIM3a CIIOXKHBIX 110 COCTaBY OMOJIOTMUECKHUX HKUIAKOCTEH.

MCB SBAsiIOTCS NEPCHEKTUBHBIMM YYBCTBUTEIBbHBIMU 3JIEMEHTAMU IS
ounocencopoB [7-11]. Cencop Ha ocHoBe MCB mpeacraBiasieT co0OW IaTUMK
¢uznuecknux BETWYMH, B KOTOPOM B KaueCTBE YYBCTBUTEIBHOTO D3JIEMEHTa U
Cpedbl, MPOIYCKAIOUIEH ONTHUYECKOE HW3IYyUYECHHE, HCIONb3YETCS ONTHYECKHIA
BOJTHOBOJI. UyBCTBUTENIBHBIA DJIEMEHT JaTdyuka Mpeodpa3yeT OmpeneeHHOe
¢usznueckoe BO3EHCTBHE B U3MEHEHUE CBOMCTB MPOIIESAINIET0, OTPAKEHHOTO HIIN
paccestHHOTO n3nydeHus. [lo npuHIMNy AEWCTBUS 3TH AATYMKUA MOKHO Pa3aeauTh
Ha TPYMIIbI 10 U3MEPSIEMOMY MapaMeTpy ONTHYECKOTO U3YYCHUS JJISI TOTYUYCHHUS
uHopMmaru 0 (PU3NYECKOM BO3ACHCTBUU: WHTCHCHUBHOCTH, (ha3e, COCTOSHHUIO
MOJIIPU3AITUH, CIIEKTPAIBHOMY U MOJIOBOMY COCTaBY H3Iy4eHus [4, 5].

B HacTtosiiiee Bpemsi Mpu NPOBEACHUU HKCHEPTU3bl BUHA HCIOJIB3YIOT
GU3UKO-XMMUYECKHE METOAbl aHalu3a JUIsl ONPENENCHUs] MPeyCMOTPEHHBIX
nevctyromum 'OCT 32030-2013 HopMHpyeMbIX Moka3aresieid — 00beMHOU J0JU

9THJIOBOI'o CIIMpPTA, MaCcCOBOM KOHIOCHTpAaIKMK CaxapoB, THTPYCMBIX KHUCIIOT,



JETYyYuX KHUCIOT, TPUBEIEHHOIO JKCTPAaKTa, JUMOHHOM KHCIOTHI, OOIIEro
JTIMOKCHJIa CepPbl, COPOUHOBON KUCIIOTHI.

Takum o00pa3oM MOXKHO TOBOPUTH O BO3MOXKXHOCTH HCIOJb30BAHUS
MUKPOCTPYKTYPHBIX BOJIHOBOJIOB C TIOJIOM CEpJLIEBUHOM ISl KaYeCTBEHHOTO H
KOJIMYECTBEHHOI0 aHain3a Iuia3Mbl KpoBu. MCB uMmeT psan CymecTBEeHHBIX
MPEUMYILIECTB, @ UMEHHO BO3MOXXHOCTb MOJYUYEHUsI OJHOBPEMEHHOU MH(POPMALIUU
O TIOTJIOLEHUHU MCCIIElyeMOr0 BeIleCTBa, Majblii 00BEM HCCIIEyeMOro BEIECTBa,
Majoe BpeMs OTKJIuKa. BC€ 3T0 MO3BOJIUT yIPOCTUTh U YCKOPUTH CYILIECTBYIOIINE
1abopaTOpHbIE AHAJIU3BI U TECTHI.

[To nanubM «HayuHo-ucciie10BaTENbCKOTO (PMHAHCOBOTO MHCTUTYTa» Ha 28
deBpanss 2022 roma HSKCHEpPThl MPOBEIM HCCIEAOBAHHME AJIKOTOJIBHOTO PpBHIHKA
Poccun Ha ocHoBe 223 mnoxaszateneit Poccrara, ®denepasbHONW TaMOXKXEHHOM
cinyx0b1, MwunskoHompazButusi U banka Poccuu, Obput0 nokazano uro 20%
KPEIKOTro ajaKOroJjisl MPoAarTCs HE3AKOHHO.

Camas Oosbliiass J0Jisi HE3aKOHHOTO 000pOTa MPUXOAUTCS HAa KaTETOPHIO
COpOKEHHBIX AJKOTOJIBHBIX HAIMUTKOB, TAKUX KaK CUIpP U MEJIOBYXa — UX MPOJIAXKHU
cocTaBistoT 44,7%. Ha BTOpOM MecTe pacmoiiaraercsi BEpMYT U MPOYHME BHUIBI
KPEIUIEHBIX BUH, B HE3aKOHHOM o0OopoTe Haxoautcs 38,59%. Tperbe mecTo
3aHUMAaeT PbIHOK NuBa 26,92% nponax. Buna - 16,44%, a HeneranbHble TPOJIaKU
UTPUCTOTO ¥ Ta3UPOBAHHOIO BUHA COCTABISIOT 15,67%.

B Xome 1mpoBeneHHs H3MEPEHHMM CIIEKTPOB IPOMYCKAHUS BUHHBIX
MaTepuaiaoB ObUIM TMOJY4YEHBl JAaHHbIE KUCIOTHOCTH, KOTOpPbIE H3MEHWIHCH 3a
BpeMsI [IPOBEICHUSI SKCIIEPUMEHTA.

Becp BuHHBIM Marepuan OTKpbIBaicA 26.04.2022, OKOHYATEIbHOE
m3Mepenue nposoaminock 05.05.2022. B Tabmmme 1 mpeacTaBiaeHbl Ha3BaHHS

BUHHOT'O MaTepuaja ¢ u3BMepeHHbIM PH.

Tabnuna 1 Bunnbie Matepuansl ¢ u3MepeHHsM pH

Homep obOpasna | Hazpanue BunHoro | pH nipu otkpeitun | pH B
Marepuana BUHHOTO OKOHYATEJILHOM

Marcpualia OKCIICPUMCHTC




Oopazer Nel QB Lambrusco 3.6 3.1

bianco dell’emilla

anabile
Oo0paszerr Ne2 Good steak 3.6 3.2
Chardonnay
Oo0paszerr Ne3 Castillo 3.6 3.2
Soldepenas
Blance-Airen
Oopaszerr Ned Gielo dal 1908 3.7 3.2
merlot
Oo6paszerr Ne5 QB Lambrusco 3.3 3.1
dell’emiela anabile
Oopaszerr Ne6 Good steak merlot | 3.5 3.2
Oo6paszer Ne7 Cherry 3.3 3.3
Oo6paszerr Ne8 Sangria Don 3.1 3.1
Simon
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Pucynok 2. Cnekrp nponyckanust O6pasua No5. [udpamu o0o3HaueH Homep




KCMOJIB3YEMOT'0 BOJTHOBO/Ia, MJIAIIIEE YUCIO OTHOCUTCS K jate 26.04.2022,

crapuiee k 05.05.2022.
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Pucynok 3. Cnekrp nponyckanust O6pasia Ne3. [{udpamu 0603Ha4eH HOMED
MCIIOJIb3YEMOI'0 BOJTHOBO/IA, MJIAJIIEE YUCIO OTHOCUTCS K nate 26.04.2022,
crapuiee k 05.05.2022.

3aknaouenue. B mpojenaHHON NUIIIOMHON paboTe OBLIM PacCMOTPEHBI
ONTHYECKHUE CBOMCTBA yupnupoBaHHbIX MCB, UX CeHCOpHBIE CBOICTBA, a TaKXKe
BO3MOJKHbBIE UX TPUMEHEHHS B MEIUIIMHCKOW U MUILEBBIX aHAIN3aX.

B mpomecce BbimonHeHus Obila oTpabOTaHa W ONTHMU3UPOBAHA CXeMa
MPOBEAECHUS SKCIEPUMEHTA, HAMPABICHHOTO HA M3YYECHHE BIUSHUS BBOJIUMOU B
CTpyKTypy uupnupoBanHoro MCB anamusupyemoro Omomarepwana Ha
CHEKTPaJIbHBI COCTaB MPOIIEIUIEro MO BOJHOBOAY u3iydeHuto. [lo pesynbpraTy
OKCIIEPUMEHTATBHBIX JaHHBIX OBUIM TOCTPOSHBI 00pabOTaHHBIE CHEKTPHI W
MIPOBEJICHO UX CPABHEHUE.

B xome mpopemanHol paboThl OBUT pa3paboTaH METOJ aHadu3a IUIa3Mbl
KkpoBH Ha Hajwune aHTuTed K SARS-CoV-2 (COVID-19), 6bu1 npoBeA€H aHAIU3
BUHHOT'O MaTepuaja Ha ONpeIeICHUE U3BMEHEHUSI KUCIOTHOCTH.

JlaHHBIN MeToJl uMeeT OOoJiblliMe NMEePCHEKTUBbI aHAIN3a Ila3Mbl KPOBH Ha

HaJIMIKUC aHTUTCII K IPYIrMM BUPYyCaM, a4 TAKIKC B aHAJIN3aX HHH.[CBOfI IMPOAYKIINH.



B nepcrnektrBe ycnenrHoe NpuMeHEeHUe MeTo/1a MOTpedyeT CO3aHusl HEMPOHHBIX
ceTell 11 SKOHOMUHU BPEMEHHU Ha 0OpabOTKY U BBISIBICHHE JIOKHBIX PE3yJIbTaTOB.

Takum o00pa3oM MOXXHO TOBOPUTb O BO3MOXXHOCTH HCIIOJIB30BaHUSA
MHKPOCTPYKTYPHBIX BOJIHOBOJIOB C IOJIOW CEPIALIEBUHOM ISl KAYECTBEHHOTO WU
KOJIMYECTBEHHOr0 aHanu3a xuakocrei. MCB wuMeT psa  CymeCTBEHHBIX
MPEUMYILIECTB, @ UMEHHO BO3MOXXHOCTb MOJYUYEHUsI OJHOBPEMEHHOU MH(POPMALIUU
O TIOTJIOLEHUH UCCIIelyeMOro BelllecTBa, Majiblii 00bEM HCCIIElyeMOr0 BEIeCTBa,
MaJjioe BpeMs OTKJIMKA. BCE 3TO MO3BOJUT YyNIPOCTUTh U YCKOPHUTH CYLIECTBYIOIIHE
1abopaTOpHbIE AHAJIU3BI U TECTHI.

UupnupoBaHHBI  MHUKPOCTPYKTYPHBIA  BOJIHOBOJ —  YHUBEPCAJIbHBIN
onTU4eckuii MHCTpyMeHT. MCB H3BECTHBI CBOMMH ONTHYECKHUMH CBONCTBAMH,
BO3MOXKHOCTBIO (ITyTeM BapHallMu IMapaMeTpoB CTPYKTYPHOU 00OJOYKH MOJIOM
CEpJILIEBUHBI) CO3/aHMSI CTPYKTYp C 3aJIaHHBIM CHEKTPAJIbHBIM HHTEPBAIOM
IOpOIyCKaHusA. YHHKaldbHble cBoMcTBa MCB mO3BOJSAIOT CO31aTh BOJOKOHHBIE
YCTPOICTBAa HA WX OCHOBE KOMITAKTHBIMH, BBICOKOI()(PEKTUBHBIMU U JIETKUMHU B
ucronb3oBanuu. [Ipu mymHe B 6 ¢cM U IuameTpe Moo cepAleBUHbI 260 MKM IS
IPOBEACHUS aHanmu3a HeoOXoauMo Bcero juib 10-15 MKI KHUIKOCTH, YTO
CYIIECTBEHHO MEHbBIIIE Te€X OO0BEMOB, KOTOpbIE HEOOXOIWMBI IJIsi MPOBEICHUS
aQHAJIU30B MIPY TTOMOIIU CTAaHAAPTHBIX KBAPIIEBBIX KIOBET TOJIIIMHOU 10 10-50 MM.
Ipyroe BaxkHoe mnpeumyiiectBO MCB — 3T0 BO3MOXHOCTH OJHOBPEMEHHOIO
AaHaJIN3a MO0 HECKOJBKUM IapaMeTpaM, OCKOJIbKY KaXIAbI U3 HUX HE3aBUCUMO OT

JIPYTHX OTMpeeIeHHBIM 00pa30M BIUAET HA CIIEKTpaiabHbIe cBoiicTBa MCB.
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