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Anenosuntpudocdar (ATP) — oguH U3 OCHOB-
HBIX HEHPOTPAHCMUTTEPOB NeprudeprnIeCKO BKYCO-
Boi1 cucteMsl [ 1, 2]. 1151 OLIeHKM KOJIUYEeCTBA BHICBO-
6onusiierocss AT® Ha ypoBHEe OMOJOTMYECKUX TKa-
Heil TpaAuLIMOHHO WCMOJb3yeTCsl KJIaCCUYECKUA
XeMUJTIOMUHECIIEHTHBIN METO C JTOLUMEPUH-JTIOLIM -
depa3HbM KoMITIeKcoM [3]. DToT MeTom, Oaaromapsi
BBICOKOM YYBCTBUTEJbHOCTH, MO3BOJISIET OMPEAETUTD
IMUKOMOJISIpHBIE KoJnuecTBa uddysHoro ATD B 06-
meM oobeMe pacTBopa [1] ¢ TOMOIIBIO TIOMIHOMET-
pa, HO He OTpaxkaeT MMHAMHWYEeCKUi MOoToK ATD B
peaJibHOM BpPEMEHM.

Hamu paspaGoraHa sKcnepMMeHTalbHasl ycTa-
HOBKa C UCMOJIb30BaHUEM KaMephbl YCCUHTa, MO3BO-
JISIIOIIAsl OCYILECTBJISITh CTUMYJISIIIAIO BKYCOBBIMU
BElllECTBAMM allMKaJbHOM YacTuW BKYCOBOU TKaHU
SI3bIKOBOTO 3MUTENUS M MPOBOAUTH HENPEPbIBHBIN
online MoHUTOPUHT ypoBHSI AT®, BEICBOOOXKIAEMO-
ro TKaHbIO, C UCIIOJIb30BAaHUEM JIOLUMN(EPUH-JTIOLIH -
¢depaszHoro Meroza.

OKcrnepuMeHTaIbHas KaMmepa MpeacTaBisieT co0oi
MoIU(MUKaIUo KaMepbl YccuHra [4], IIMpPOKO HC-
TMOJIb3YEMOI1 111 UBMEPEHUS TPAaHCTIOPTa MOHOB, TTUTA-
TEJIbHBIX BEIIECTB W JIEKAPCTB Yepe3 IMUTeTUATIbHbIE
TKaHU [5], a TakKe aHajlM3a BbIOpOca TOPMOHOB [6].
Kamepa (puc. 1) cocTouT u3 IByX 4acTeil — BepxHei 3 1
HIDKHEN 2, U3roTOBJIEHA U3 TEXHUYECKOIo OpraHude-
ckoro crekiia (ITOCT 17622-72), npo3payHbie OKHA 4, 5
KaMepbl BBITIOJIHEHBI M3 MOKPOBHBIX cTeKoj Menzel-
Glaser No 1 (0.17 mm). @parMeHT BKyCOBOTO IUTeE-
JIusg 7 MBIIIW pa3MellaeTcsl aluKaaibHOW MOBEPXHO-
CTBIO BBepX Ha TOHKOM (0.1 MM) ITaCTUKOBOIL IO~
JIOXKe 6 ¢ oTBepcTreM auameTpoM 0.6 MM U Tepme-
TUYHO (PUKCUPYETCS C TMOMOIIBIO CUTUKOHOBOIO
KOJIBLIEBOTO VIUIOTHUTENS §& MeXIy nepdy3upyeMbl-
MM OTCEKaAMM BEpXHEM W HUXKHEI 4JacTeil KaMephbl.
ITepdy3noHHbBIE pacTBOPHI MOAAIOTCS B MEPPY3UOH-
Hble OTCEKM Yepe3 BOPOHKU, U3OBITOK paCTBOPOB U3
OTCEKOB TIepeTeKaeT B MOJOCTH ISl OTKAYKU U OTTY-
Jla oTOupaercsi TpyoKaMu-oTcocaMU, COEAMHEHHBI-

MU 4epe3 OydepHblil cocyn ¢ TUIaCTUHYATO-POTOP-
HBIM BaKyyMHBIM HacocoM (Ha puc. 1 He TToKa3aHBbl).
YpoBeHb pacTBOPOB B OTCEKax KaMepbl peryanpyercs
TOTpy>KeHNEM TPyOOK-0TCOCOB /0 M TIOIACPKUBACTCS
B BepxHeit yacty Ha 1.0—1.5 MM BbIIITe, YeM B HIKHEH,
YTO 00ECreyrMBaeT MUHUMAJIBHOE TMIPOCTATUYECKOE
JIaBJIeHUE Ha 3MUTENIU B TTokoe. Mcnob3oBaHue BO-
POHOK CIVIaXKMBAET KOoJeOaHUsI YPOBHS paCTBOPOB IMPU
UX nmopaye/cMeHe, 6arogapsi uemy yaaeTcsl usdoeraTb
apTe(aKkToOB, CBSI3aHHBIX C MEXaHUYECKUM BO3MEii-
CTBUEM Ha 3MUTEU, MPUBOASIIUM K HecTieuduu-
HoMy BBIOpocy AT®d, u 1mO3BOJSIET OCYIIECTBISIThH
MOoCJeI0BaTeIbHYI0 CEPUIO alllIMKalluii pacTBOPOB
Ha aluKaJIbHYI0 MOBEPXHOCTb SMUTEJMS Ha OJHOM
Mpernapare Ipu COXpaHEHUHU ero XU3HeCTTOCOOHOCTH
B Kamepe 1o 1.5—2 4. Kamepa Tak:ke Mo3BOJISIET a-
IUIMLIMPOBAaTh BKYCOBBIE COEIMHEHUS TOJbKO Ha
anUKaJIbHYIO (PELENTOPHYIO) MOBEPXHOCTh IIIUTE-
JIVST, 4TO AAa€T BO3MOXHOCTh M30€XaTh Hecrieupu-
yeckux 3(¢h@HEKTOB 3TUX COECOAUHEHUI, HaOII0naB-
LIUXCS B 3KCMEPUMEHTaX Ha M30JUPOBAHHBIX ONU-
HOYHBIX BKYCOBBIX KJIETKaX U BKYCOBBIX TTOUKax [7].

Kamepa ¢ ycTaHOBJIEHHBIM B HE€ SIUTEIINEM Kpe-
MMAJIaCh BUHTOBBIMU 3aXXWMaMHM Ha ocHoBaHuuM 13
BIUIOTHYIO K (DPOHTAITBHOI MMOBEPXHOCTH CTEKJISTHHOM
mmH3bL 12 (ctekno K8, ¢okycHoe paccrosHue 4 M,
qucIoBas anepTypa B Bo3ayxe 0.8), KoTopast HaIIpaB-
JIsIJla U3JTydYeHUEe XEeMOJIIOMUHECIEHIIMM U3 KaMepbl
Ha Karon (OTO3JNEKTPOHHOTO yMHOXUTeNs1 (PIY)
15 muxkpodoromerpa PTI 814 (PTI, CIIIA). Mukpo-
¢GOTOMETP MOHTUPOBAJICS ITOJ, OCHOBAaHMEM BHYTPU
MarHUTHOTO 3KpaHa /4. Takass KOHCTPYKIIMS rapaH-
THUpOBaJjia XECTKYIO (pUKCcAlIMI0 OKHA KaMephl OTHO-
CUTEIBLHO JIMH3BI U (DOTOKATO A, TUH3a 00ecIIeunBa-
JIa BLICOKHIT CBETOCOOP, a 3KpaH UCKITI0Ya BIUSHIE
BHEIITHUX B3JIEKTPUYECKUX W MATrHUTHBIX ITOJIe Ha
dOY. Kamepa, 3akperieHHass Ha OCHOBaHUU, HdO-
MMOJIHUTEILHO 3aKPhIBajlach BO BpeMsl perucTpaiuu
CBETOHENPOHMIIAEMBIM KOJIIIAKOM (HE TToKa3aH) IS
MpeaoTBpalleHUs ITapa3uTHOM 3acBeTKU. Bes akcne-
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Puc. 1. Cxema kaMepsl. I — TpyOKa momauu; 2 — HUKHSS 9acTh KaMepbl; 3 — BepXHsIS 4acTh KaMephl; 4 — HIDKHEe OKHO; 5 —
BEpXHEE OKHO; 6 — TUIACTUKOBAsI MOIJIOXKKA; 7 — (pparMeHT anuTenus; & — CWJIMKOHOBBIN YIUTOTHUTEND; 9 — Kanwuisip; 10 —
TpyOKa oTKauku; I/ — mopiiHeBoii Hacoc; /2 — nuH3a; 13 — ocHoBaHue; /4 — skpaH portomerpa; 15— DBY.

pUMeHTa/IbHasl yCTaHOBKA, BKJIIOYAlOIIAsl Kamepy,
HAacoc, COCyIbl AJIsI TIOJa4YM pPacTBOPOB U Oy epHBIi
cocy ST 0TOOpa, pacmnoJjiarajiach B CBETOHEIIPOHM-
HaeMoM OoKce, TeMIiepaTypa B KOTOPOM ITOIIEPXKI-
Bajlach Ha MOCTOSIHHOM ypoBHe (23—24°C). Mukpo-
¢dhoTOMETP UCTTIONB30BAJICS B pekUMe cueTa (pOTOHOB,
YTO 00ECIIeYNBAJIO OOIBIIYIO YyBCTBUTEILHOCTD 1 CTa-
OMJIBHOCTH PA0OOTHI 110 CPABHEHMIO C PEKMMOM PETH-
crpauun ¢portotoka. CurHan MUKpodoToMeTpa depes
nHTepdeiicHbiit Moayab BrightBox (PTI, CIIIA) c no-
MoIblo IporpamMmHoro obecneueHus Felix32 (PTI,
CIIIA) B peailbHOM BpeMEHMU IepeaaBaiCs Ha IIepco-
HaJIbHBIN KOMIIbIOTep. B KauecTBe IpreMHUKA MC-
nonb3oBasics @Y R1527P (Hamamatsu Photonics,
SInmoHMs) Co MIEIOYHBIM KaTogoM (KBAaHTOBBINA BBIXOIL,
10% B cniekTpanbHOM o6yacTi 525—565 HM, COOTBET-
CTByIOLLEli MaKCMMAaJbHOI WHTEHCUBHOCTU U3JIy4de-
HUST XeMUJTIOMUHECLIEHIIUM UCTIOJIb3YEMbIX peareHTOB)
[8]. HampskeHne muTaHusl yCTaHABIIMBAJIOCH B Tralia-
3o0He 1050—1100 B (BO1M31 BRICOKOBOJIBETHOM I'paHM-
bl TJIATO IO TUIOBOM CYETHOW XapaKTepUCTUKE
CUTHaJIbHBIX UMITYJIbCOB), 3TO 00OECIIeUNBAIIO YMHO-
XeHue ¢ KoadduuueHtoM donee 6 - 10° u TeMHOBOI
LIYM Ha ypoBHe HuXe 15 ¢! 1o TMIoBoii cueTHOI xa-
paKTepUCTUKE TEMHOBBIX WMIIYJILCOB (IIPU IIMHE
BosiHbI 450 HM u Temnepatype +25°C). I1pu Hanpsi-
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keHun nutanus 1100 B u BpeMeHU HaKOIUIEHUS
0.5—1.0 c usMepeHHbI OOIIMIT IITYyM CUCTEMBI pErv-
cTpauuu coctasua 15 + 6 ¢! (cpenHee, craHgapTHOE
OTKJIOHEHUE), T.€. B OCHOBHOM ONpeaesiiCs TEMHO-
BbIM 11yMoM DPDY. IIpu momodbpaHHOM KOHLIEHTpa-
uu Jouudepassl [9] 1 U3MEpEeHHOM O0lLeM IIyMe
CUCTEMBI YYBCTBUTEIbHOCTh PETUCTPALIMU XEMUITIO-
MUHECLEHUMU cocTasisia okoyo 1.11 - 10710 monb/n
[10], aTO MO3BOIMIO HETEKTUPOBATh (IIPU COOTHO-
IIEHUU CUTHaI/IIyM He xyxke 10) KOHIIeHTpaluio
AT® B kaMepe Ha ypoBHE 1 HMOJIb/JI, YTO allpUOPHO
COOTBETCTBYeT BBICBOOOXACHHMI0O AT® mpuMepHO
JIECAThIO BKYCOBBIMM KJIE€TKaMH B TKaHu [11].

Bxnan AT®, BbIIEJIEHHOIO TKaHbIO B ITIOKOE U HE
CBSI3aHHOTO C peaklreil Ha BKYCOBYIO CTUMYJISIIIMIO,
KOMITEHCUPOBAJICS B TIpoliecce AajbHelmieit oopa-
OOTKU Pe3yJIbTATOB PETUCTPALIMiL ITyTeM BbIYMTAHUS
cpenHeii 6azoBoit auHUM (puc. 2a). ITockonabKy abco-
JIIOTHAsI BeJIMYMHA PETUCTPUPYEMOIO IIpU ITOMOIIHN
mouudepuH-aonudepasHoil CUCTEMBI ITOTOKa Xe-
MIUTIOMUHECLHEHIIMY KPUTUIECKHU 3aBUCUT OT COCTO-
STHUST UCTIOJIb3YEMBIX peareHTOB [3], COCTOSSTHUS K1 -
BOTHOTO, CTEIIeH!U (pepMEeHTHOII 0OpabdOTKM TKaHU
MPU BBIIEJIEHUU, aKTUBHOCTU 3KTOAT®da3 (rumgpo-
mm3yionmux AT® B TKaHM) M, BO3MOXHO, psiia Apy-
rux (akTopoB, BKJIald KOTOPBIX YYE€CTh UYMCJICHHO
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HUSI TIOCJEIHUX 3aperuCTPUPOBAHHBIC BEIUYMHBI
IMOTOKA XEMITIOMMHECIICHIINM, KOMITICHCUPOBaH-
HbIE Ha CPEIHUI YpOBEHb 6a3bl (BEIpaKeHHBIC B Ce-
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Puc. 2. Peructpaiiys noToka XeMWIIOMUHECHEHIIMU oL depuH-TouudepazHoii CMeCH, OTpaXarollero KOHUEHTPALIMIO Bbl-
CBOOOXIEHHOTO TKaHbl0o AT® B HUXKHEM OTCEKe KaMepbl B pa3JIMYHbBIX YCJIIOBUSIX B p€aIbHOM BPEMEHU. a — KOMITIEHCUPOBAH -
Hasl Ha CpeIHMI 6a30BbIM YPOBEHb PErUCTPALIMs XEMIIIOMUHECLIEHTHOTO CUTHAJIa, 00YCIOBIEHHOTO BhIcBOOOXIeHeM ATd
BKYCOBBIM 3ITMTEJIMEM MPU KPaTKOBPEMEHHOM aNTUIMKALIMY Ha alTMKaJIbHYIO TIOBEPXHOCTD 3nuTerst 20 MMOJIb/JI TUIPOXJIO-
puna xvuHuHa. [1py BTOpOii anrmiMkauuy rTuapoxJiopuaa XMHUHa JTiouudepuH-nondepasHas CMeCh B HUXKHEH 4acTh KaMepbl
JTOTIOJTHUTEILHO cofiepkKaja 5 MKMOJIb/JI TETPOIOTOKCMHA, MHTMOMTOPA MOTEHIMAI-3aBUCUMbBIX HATPUEBBIX KaHAIOB. MHTU-
OMpoBaHME MPUBOJIUIIO K BBICBOOOXIEHUIO MeHbLIero kosnuectsa AT@, 4To moaTBepxkuaeT yyacTue TeTpOAOTOKCUH-UYB-
CTBUTEIbHBIX MOTEHLIMA-3aBUCUMBIX HATPUEBBIX KaHAOB B cekpelnio ATP BKycoBoii TkaHblo. TpeTuii MUK oTpaxaer ya-
CTUYHOE BOCCTaHOBJIeHUE BbIOpoca AT® B OTBET Ha aNIUIMKALMIO TUIPOXJIOPUIA XUHIHA, BHIITOJIHEHHYIO TOCIE YIAICHUS
TETPOAOTOKCUHA MyTeM TTepdy3nn HIDKHEH sSTYeiKM KaMepbl (PM3MOJIOTUYECKUM PacTBOPOM MexXay 2 1 3 ammmuKanusimu. [o-
PU30HTAJILHBIMU JIMHUSIMU HaJl SKCTIEPUMEHTAIbHOM KPUBOM yKa3aHbl BpeMsI U MPOJOJIKUTEIBHOCTD alMIMKAIMiA; BEpTH-
KaJIbHbIE CTPEJIKA — BPEMSI CMEHbI paCTBOpa B HUXKHel yacT Kamepbl; TTX — TeTpOomOTOKCHH. 6 — cpenHue HOpMUPOBaHHbIE
BEJIMYMHBI MUKOBBIX 3HAYECHU I MTOTOKA XeMIJTIOMUHECIICHLIMY TIPU allTUIMKALMK TUAPOXJIOPUIAa XUHUHA B IPUCYTCTBUU TET-
POIOTOKCHHA U B KOHTPOJIe; AF 1 AF (1, — KOMIICHCHPOBaHHbBIC IIMKOBBIE 3HAYCHHUS TIOTOKA XeMUIIOMUHECLICHLIMHU B IIPU-

CYTCTBMM MHTUOMTOpPA U B KOHTPOJIE, COOTBETCTBEHHO; # — YMCJIO PETUCTPAIIMIA.
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