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MpepnoxeHa MeToarka MMMYHOXUMUYECKOTO ONPeneneHna rpynnsl TpUasnHoBBIX repbuunaos, a
TaKKe X OTAElbHBLIX NpeacTaBuTenei B sMHorpagHom coke, Paccunransl KONMYeCTBEHHbIE XapakTe-
PUCTUKN MPOUECcca MMMYHOIKCTPaKUMyU C NOMOLLBIO uMmmobunnaosaHHbix aHtuten (MAT). OueHeHa
BO3MOXHOCTE KOHUEHTPUPOBAHUS, UCXOAHA M3 MaKCUManbHOW COPOLNMOHHON €MKOCTH WAT 1 aHanutu-
WECKUX BOZMOXHOCTEM XONMHACTEPa3HOro BUOCeHCoPAa HA OCHOBE MNaHapHbix anekTpoaoes. NMpeanno-
KEH anropuTM UMMYHO3KCTPAKUVOHHOTO ONpeneneHus rpynnel NeCTUUMA0B TPUA3WHOBOro pana u
WX OTAENLHLIX NpeacTaBuTenein ¢ nomouwsio MAT, © nocneayiowmm AeTeKTUPOBaHMem C NoMOLLLIO
aMNEePOMETPUYECKOTO XONMHAcTepaaHoro GuoceHcopa. 06nacte paboumnx KOHUEHTpaunia cocTasna-

er1-10%-1+10"monu/n.

MensHyesa 3nbBuHa MasnoexHa — JOKTOP
xumMmuyeckux Hayk, npogeccop kadpeaps!
aHaNNTUHECKOA XuMmumn XuMHU4eCKoOro HHCTHUTY-
ra um. A.M. Byrneposa Kazanckoro rocygap-
CTBEHHOI0 yHUBEpCUTETa.

O6nacrs Hay4HbIX MHTEPEeCOoB: I/IeKTpoaHa-
NNTUYECKas XuMus, GepMeHTaTUBHBIA kaTa-
nin3, GUOCEeHCOoPLI, INEKTpoKaTaiuTuieckue
npoyeccs!, UMMYHOXUMUYECKNIT aHanu3

Asrop 6onee 160 ony6nmkoBaHHbix pabor

Bapnamosa Pernna MapkoBHa — acnmpaHt
Kkageapsi aHanuTHYEeCKOH xnmun XnmMu4eckoro
uHcTutTyra um. A.M. Byrneposa KasaHckoro
rocynapcrTBeHHOro yHueepcurera.

O6nacrts HAy4HbIX MHTEPECOB: aMnepomer-
puHecKkue 6MoCeHCcopsl, UMMYHOXUMWUYECKUA
ananus, aHanu3 o6LeKTOB OKpyXawLwen cpe-
ast, NULEBLIX MPOLAYKTOB, N1eKapCTBEHHbIX
npenaparos.

AsTop 5 ony6nukosBaHHbix pa6or.

Buxxenwna Aunspa PumosHa — CTYA@HTKA 5
Kypca kaeaps: aHannTu4HecKon xumumn Xumm-
yeckoro nHcrutyra mm. A.M. Byrneposa Ka-
34HCKOro rocyfapcTBEHHOro yHUBepCcUurera.

AgsTop 2 ony6nukoBaHHeIx pabor

BynHukos Nepman KOHCTaHTUHOBUY - AOKTOP
XUMUYECKUX HAYK, npogeccop, akagemMmni
MAHBL, ynen-koppecnovgent PAEH, saseny-
1oWMIT kahe PO aHanuTNIecKon xumnm Xumn-
yeckoro uHcTutyra um. A.M. Byrneposa Ka-
3aHCKOro rocygapcrBeHHOro yHusepcurera.

O6nacTe Hay4YHbiX MHTEPECOB: INIEKTPOXUMM-
yeckue MeToasl aHannia, buoceHcops!, Moagu-
puyMpoBaHHbIe INEKTPOLALI, IKOGHANNTHYEC
KU KOHTPON.

AsTop 6onee 800 onybnukoBavnbix pabor

PaapaboTKa JIocTaTO4HO MPOCTHIX, SKCIPEeCCHDIX
M B TO #i€ BPEMH UyBCTBUTE/IbHbBIX U CEJIEKTHBHBIX
cr1oco6oB ofpeeeH|s LIIHPOKOro Kpyra 6uosoru-
4eCKHU aKTUBHBIX COCIMHEHHH pas/M4YHONA NpHpo-
JIb1 M IIPOMCXOACICHAA - 3ajla4a, Koropas 6bLia, ecTh
U BYIET AKTYAILHON €HIE [10/IN0e BPeMsi.

3auvacTyio. 0co6eHHO Ha CTa/IMH TIpeaBapHuTelib-
HBIX MCITBITAHMHA, HeT HeoOX0IMMOCTH OIPE/IENATh
KOHKPETHOE COeIMHEHME, YTO BCET/Ia COMPAMIKEHO C
[OTNIOIHATEIbHBIMH MaTEpHAIbHBIMM H BPEMEHHbI~
MM 3aTPAaTAMH, 4 MOFKHO OrPAHHYHUTHCS [TOJIy4EHN-
€M JIAaHHBIX [IPOCTO O HAJIMYMH COEJIMHEHUH oIpe-
neseHHOro Kiaacca, T.e. [MoJy4YdTh CUTHAJ «eCThb -
HeT», HAIIPUMEP, OTHOCHTEIBHO IT0TEHIIHATbHbIX
aarpsisHUTENEH B aHAJIM3UPyeMoM obbekTe. DTO
MOZKET [OCYIKHTH OCHOBAHHUEM JUISL TOrO, YTOGHI
cpasy HavaTh [IPUHUMATh COOTBETCTBYIOLIME MPH-
POJI0OXPAHHbIEC MEPhI, & JIMIID YIKe 3aTeM, B clyyae
HeobX0MMOCTH, YTOYHHTL KOHKPETHBIH 3arpsA3HH-
Tellb.

[TpoGiieme aHA/JM3a MECTHULIMAOB pas/iUYIHbBIX
KJIACCOB, B YaCTHOCTH repOHLHI0B cuM-1,3,5-Tpua-
AHMHOBOTO pfiJia, ABJIAIOINHXCA NOTEeHIIHAIbHBIMH
3arpasHUTE/ISIMK OKPYIKAIOILEH Cpe(bl, MOCBALLCHO
JIOCTATOMHO MHOro paboT, ITpHUYeM HCIONL3YIOTCA
pPasAMYHBIC TTPHEMBL, [TOJIX0/IbI 1 METO/IBI, BRJIIOYas
cambie coppemMenHkle. Haubonee pacripocTpaHeH-
HBIHA BapUaHT - [IPMMEHEHHE PA3HbIX BapMaHTOB
xpomatorpaduu [1-4] y1a onpene/ieHuA TPHasHHO-
BBIX [ICCTAIMIOB [IOKA3bIBaeT, 4To npobieMa cesex-
PHBHOIO OTNpeAeIeHUA TOT0 WKW HHOro BUA [ecTH-
LM0B, 0COGEHHO B IPHUCYTCTBHH POJICTBEHHbLIX 110
CTPYRTYPE M CBOHCTBAM COCAMHCHUH, CYLUECTBYET

— 1..5.9_
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no cux mop. Hapsjty ¢ xpomaTorpapuyeckuMu Me-
TOAMM, B HACTOSIIEE BpPEMSI V15 aHaIn3a NecTh-
[JM/IOB MCTIONIB3YIOT ITPEIBApH TE/IbHOE ITPOBEICHHUE
TBepoda3HoN IKCTPAKLMK (HanpuMep, Ha BOJIOK-
He U3 ITOJUAMMETHIICHIIOKCaHa [B] U MMBUHHANGEH-
3ona [6]. Ha OKTANEIMICHIHKAIE/IEBbIX KapTpuA-
sax 7], kapTpUpKax co CTUPOJ — JIMBUHUI6EH30-
710BbIM copGeHTOM [8], oJIMaKpUIaTHOM copbenre
[9]. B KOJIOHKE C IOTUMEPOM C MOJIEKY/IFPHBIMU OT-
neyatkamu |10], Ha KpeMHE3EMHBIX dasax ¢ OKTa-
JIELIH/IOM ¥ KaTHOHOOOMEHHHKOM [11]). MTpuuem
TBEpAOdA3HYIO SKCTPAKIIMIO, HaILE BCETo, MCIo/1b
3YI0T B CO4ETAHMH C PasIMIHbIMH BAPHAHTaMU XpO-
matorpaduu [12], mace-CrneKTpoMeTpUN [13]. MuK-
POBOJIHOBBIM 06Ty deHHeM | 14|, KarAANAPHBIM 30H~
HbBIM anekTpodopesoM [15]. B To ke BpeMH, 60b-
[IMHCTBO M3 MCTIOJIb3YeMbIX METOJIOB aHalnusa HE
JIMILIEHB! OITPEENCHHBIX HEJIOCTATKOB! JOCTATOYHO
coxtHas npolie/typa npoGooAroToBKH, MHOroCTa-
JIMITHOCTD U CJI0HOCTE BBITIOJHEHU A OTACIBHBIX
cTajiit, BHICOKAA CTOMMOCTb AHAIU30B IPH MCIIOIIb-
30BAHUH COBPEMEHHBLIX METOJIOB ACTEKTHPOBAHHKI,
BO3MOKHOCTE HEOIHO3HAYHOH HH TePIPETallHH I10-
JyYEHHBIX PE3y/ILTATOB, HEOOXOMMOCTD, B CBAN C
5THM, BHICOKOH KBaIMUKALMH NlepcoHasa. Bee aTo
yKasbIBaeT Ha HeobXOMMOCTh fanbHEeHIITMX paspa-
GOTOK HOBBIX CITOCO60B aHATH3a, B 4aCTHOCTH, Iec-
THIMJIOB Pas3HblX KJIaCCOB.

B HacToAILECE BpeMs U151 OITpe/Ie/IeH s ECTHIH -
7108 B aHAJIMTHYECKOH NMPAKTUKE BCE Hallle CI0Jh-
3YI0T UMMYHOXMMHUYECKHE METO/Ibl aHATH3A (UXM),
OCHOBAHHBIE HA crielA(HUIECKOM CBA3bIBAHHH OI1-
pe/Ie/IseMOro COeMHEHNA C COOTBETCTBYFOIIMH aH-
rutenamu (Ar). XM o6a1aioT BLICOKOH 4yBCTBH-
TeJIBHOCTHIO, YHURAILHOH crietiGraHOCTBIO, TIPO-
cTOTO# MPoBOMOArOTOBKH (€C/IH OHA TpebyeTcs),
NeleBU3HOoN 06opyloBaHKsA, SKCIPECCHOCTLIO W
BO3MOMKHOCTBIO aBTOMaTH3allMKU. B HacTosee
BpeMs JUls Onpe/ieieHns repouimioB rpy bl
cuM-1.3,5-TpHasuHOB UCMOIB3YIOT PA3IHIHBIC
papuanThl UXM: [10JIAPH3AIMOHHBIN (PIIyOPECHeH-
THBIA IMMYyHOaHaJN3 [16]. XeMUJIIOMHHECLEHTHBI
anaama [17] ¥ BapuaHTh! TBEPA0(]asHOro MMMYyHO-
(epmenTHOro ananuaa - ELISA [18].

MOIKHO OIKMAATE, YTO cOYETaHUE ITPHEMOB CEJIEK-
TUBHOM TBepAO(A3HOH HKCTPAKIMH C MCIIO/IB30BA~
HIEeM UMMOBHIH30BAHHBIX aH THTE] M UyBCTBHTEIL-
HOr'O aMITEPOMETPHYECKOrO IETEKTHPOBAHHA IT03BO-
JIAT PACLIMPUTDH BO3MOIKHOCTH ONpe/Ae/IeHIsA LTHPO-
KOro Kpyra (puavoOrMYecKid aKTHBHBIX COCMHE"
{uitl. B 4aCTHOCTH, IPUMCHEHHE U1 ONPE/IEICHISA
rep6UIM/I0B MMMYHOIKCTPAKIIMU C HCTIONB3OBAHH-
eM UMMOOH/IM30BaHHbIX AHTHTE/] ABJISCTCH, Ha HaIIl
BATJIsA/1, BECbMa [€PCTIEKTUBHBIM, Kak B TEOPETHHEC-

160

KOM, TAK W B IPaKTHYECKOM OTHOLIEHHH.

[MpeanaraeMble HAMUA BapHaHTbl HMMYHOXHMH-
YeCKHX OTIPE/IeTIeHHE, BIUTIOUAKOLIME TBEPAOPA3HYIO
SKCTPaKLMIO, UMEIOT SABHBIE IIPEHMYLIIECTBA MEPE/]
JApPYTHMMA METOJIaMM Oflpe/ie/IeHUA AaHHbIX COeI-
HeHWit: HU3KUI 1pesies1 oOHapyHEeH!A, pocToTa
BBITIOJIHEHUA aHa/IN3a, CEJIEKTUBHOCTD OMpeae/ie-
HU, KCIIPECCHOCTh U BO3MOMKHOCTh aBTOMATH3a-~
. CodeTaHne UMMYHOMIOTHUYECKHX peakiui ¢
y4acTHeEM MMMOBHIN30BaHHbBIX AT TIPOTHB COOTBET-
CTBYIOIMX COE/IMHEHNHA, T.€. TPUEMBI HMMYHOSKCT-
paKi|yi, ¢ GHOKaTATNTHUECKUMH PEAKIMAMM, JIE-
JKANMMH B OCHOBE (PyHKIIHOHMPOBaHNA GHOCEHCO-
POB, MO3BOJIAIOT MOBLICHTh CEJIEKTUBHOCTE U IyB-
CTBUTENIBLHOCTD OIpe/IeIEHAM.

B nanHoi paboTe Ha IpHMepe oNpe/e/IcHHAA rep-
6uI/I0B cHM- 1,3, 5-TpHasHHOBOr 0 pA/ia pacCMOTpe-
HBI AHAJTUTHYECKH € BO3MOKHOCTH Y YC/IOBUA CEICK-
THBHOTO OIpeJie/IeHNA TPYTITbI (K1acca) coefMHe-
HUI 1 TOCJIEYIOLErO OTIpe/Ie/IeHHA HHIMBA/y Allb-
HBIX COE/IAHCHMI B CIIOIKHBIX N0 COCTABY 06BERTAX
(IyTeM UMMYHOIKCTPAKUMHK ¥ KOHLICHTPHPOBAHHA
OIpe/Ie/IAEMBIX COEMHEHUH ¢ MOMOMIBIO uMmobu-
IM30BAHHBIX AHTUTE] M aMIIEPOMETPHYECKOT0 X0~
AuHaCcTEpasHoro buoceHcopa.

SKcHepHMEHTATBHAA YACTh

OcHoBOMH xonHH:aCTepaanﬁx GHOCEHCOPOB CJIy-
JKMJIA CHeTeMa, cocTosas ua pabodero, BCriomMora-
TeJbHOro (M1IaTHHA) 31EKTPOIOB H cepebpsAHOTo
anexTpojla cpaBHeHHA (pupma BVT Technologies,
BpHo, Yexusd). MaTepHa/loM [MOBEPXHOCTH pabouero
aNeKTPO/Ia, Ha KOTOPhIA HMMOGHIU3YETCH XOHHS-
crepasa (X9), ABAIACk IATHHOCO/EprKALIAd TTac-
Ta. O6Bem paboyeit AYEHKH CUCTEMBI COCTABIISII
200 M. Bee namMepeHHUs ¢ UCNONb30BaAHHEM ITHX
9IEKTPOI0B MPOBOMIIN € OMOLIBIO MHOTOLIEJIEBOTO
BIIERTPOXUMHYECKOr0 IETERTOPA «MEB» ¢ KOMIIBIO-
TepU3HPOBAHHBIM YIIPAB/ICHUEM.

B kauecTBe cyGeTpaTa MCNoab3oBau By THpII-
Troxomis noma (BTXH) (Sigma), pacTBOp KOTOPOro
FOTOBMJIM 10 TOYHOI HaBecke B paboueM GydepHoMm
pacTBOpe ¥ MCIOJIb30BAJIH B TEHEHHE HE Gonee
Tpex yacos, [I[puMeHAIH 6y TUPHJIXOJIMHACTEPA3Y
CBLIBOPOTKH KPOBHM J10LIA/AH (ByX93), akTHBHOCTbBIO
29 AE /mr, uarotosieHHywo HITO “Buomen” (Poc-
cus, r. lepMs).

B KauecTBe HocuTe ekt s MIMMOOHIH30BaHHbIX
AT WCIOAb30BAJH MTPOMBbILIIEHHO H3rOTOBACHHbIC
HUTPATLE/LTIONO3HBIE memGpanHble (pHIbTPbI PHpP-
mpt “Capropuyc”, lepmanus (pasmep 1op 0.2 MEM).

IMpumensin 12,5 %-Hbii pacTBOP IJIyTapoOBOTO
anbaerua pupmbl ICN» 1 CBIBOPOTOMHBIN anboy-
muH vesnopeka (YCA) ¢pupmbl “Reanal” (Benrpus).
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HenonnsoBaiiv XxpoMaTor papuyecki YHCThIE Ipe-
napaThl:

RHN N NHR;

(@
rie R, R,- C,H, B ciyqae cumasuHa (2-x10po-4,6-
Buc(ormwiaMuno)-cum-Tprasui) MR -C,H. R, -C. H,
B cilyqae arpasuHa (6-H30npolMiIaMHHO-2-X/I0pPo-
4-5THIAMHHO-CHM-TPHA3UH).

Bojiible pacTBOPRI CUMasuHa ¥ aTpasvHa roro-
BHJIA ITyTE€M HX PACTBOPEHHS B HeBOJIbIIIOM KOJIHYe-
CTBE METAHOJ1a, a 3aTeM - B OM/IHCTHIMPOBAHHOH BOJIE.

[MpuMeHsIN ONUKIOHAIbHELE aHuTHTe A (AT)
[IPOTUB CHMA3HWHA M aTpasuHa, NoJly4eHHble Ha
Kadeape xumMuUeckoi onaumoaoruu MIY. Avrure-
N1a pacTBOPSUUIH B GU/IMCTHILIMPOBAHHOM Bojie. KoH-
[EHTPAIIMH BOIHBIX PACTBOPOB AT /Il CHMa3HHA U
arpasuHa, pasHbie 0,076 + 0,009 mr/mJ1, 6bLH OI1-
pejie/ieHbl CIIERTPoOTOMETPUYECKH [1PU TeMIlepa-
Type 25°C () = 280 um) ¢ nomonsio rnpubopa Lambda
EZ-210 kromnanuu Perkin Elmer (lepmanms).

Uenoapsosanm GopaTHbiid 6ydepHblii pacTBOp
(pH = 9,05 * 0,05). Tpuc-6ydep (pH = 7,67 £0,05).
3navenust pH BojiHbIX pacTBOpoB onpejenstin pH-
merpoM pH- 150 co cTeRIAHHLIM 3ICKTPOJAOM, Tpajy-
MPOBAHHBIM 10 CTAHIAPTHBIM 6Y(hepPHBLIM PACTBOPaM.

H3zomosenue XoAUHICMepasHo20 GUoceHcopa Ha
OCHOBE NAAHAPHBLX TULIAMIUHOB LY 2/ L(:‘ICIHPO@OB

Jlst nosrydeHuss GHOMyBCTBHTENLHOM HYaCTH Ha
HOBEPXHOCTH PAbo4ero sJeKkTpo/a HaHocuau XO (xo-
JMHACTEpasy). B yacTHOCTH, By X0 (By TMPHIIXOJIMHY-
crepasy) ChIBOPOTKM KPOBH JIolIajin. s aToro ro-
TOBHJIM CMECh, COJIEPIRALLYIO pacTBOP (hepMEHTA ¢
KoHLeHTpalpen 20 HKaT/ MK/, pacTBOP ObIMBETO Chl -
BopoToHHOro asLbymuHa, hocatHbii Oydep (SO0MM,
pH = 7.0}, JmeTHIIMpoBaHHYI0 BOJLY H PACTBOP IIY-
TApoBOro albjernja. IyrapoBblil albJerni
BHOCHJ/IM B [TOCJC/IIONN OMEPE/Lb H, [T0CJIC JHEPIM Y-~
HO'O [IEPEMELTHMBAHKA, HA HOBEPXHOCTD D/ICKTPOOB
HaHOCHIIM 110 1 Mt oTof eMmecu. [losyyenHble Ta-
EIM 06paszom GHOCCHCOPbL OCTABJIAIN HA HOYb B 3aK-
pbrToit wauike Herpu npu remuepatype t=+4°C. Ha
CAeJYIOIHI IeHb GMOCCHCOPDI TTPOMbBIBAIN BOJIOM,
OCTABJIFIIH JIJIH BLICYITTMBAHKS HA BO3JYXE U B Ja/lb-
HEHLICM XpaHH/IX B XONOAMIbHHAKE.

[Monyue Hue UMMOGLUIUB0BAHHLIX CHITILUTIEN

JUist onpejie/icHus OTACIBHbBLX TPe/cTaBuTeNnel
TPHA3HHOBLIX I'CPOULMI0B Loy YCHUE HMMOBHIIM -
30BAHHLIX aHTHTE NPOBOAHIIH COMNIACHO METO/MH-
Ke, onucannoi B pabore [19].

B ciydae rpyiiloBoro aHaausa JUid [oIy4eHus
MMMOGHUIIM30BAHHBIX aHTHTEJ Ha [IPOMBILILIEHHO
uarorasnrnBaeMble MeMOpaHsl upMmel “Capropuyc”
¢ qrameTpoM rop 0.2 MEM HAHOCHJIM CMECh U3 AT B
paBHOM cooTHouIeHHH (1:1). [ocaeayiouiye cTagin
UMMOGHIM3AIIMU [TPOBOAMIIM COTJIACHO METOJIHKE,
pazpaboTaHHoH V1A HoayYeHHA MAT Ha oT/ie/ibHbie
[pe/icTaBuTe /M re pOMIIH/I0B TpHasuHoBoro paja [19].

IMpupoda hpopMUPOBAHUSL AHATIIMECKO20 CUSHC-
Jucl

HMaBecTHO, 4TO X0 KATAIIH3HPYET PEaRIIMIO I'd]lL-
posIM3a THOXOIHHOBbLIX 3hupoB. BTXW, ABAAIOLMNA-
cst OfiHUM K3 crieuduaHBIX cy6eTpaToB Gy THPHII-
XOJMH2CTEPashl, HOABEPracTes XOJIMHICTEpasHoMy
U/IPOIM3Y ¢ 06pa3oBaHHUeEM BJIEKTPOXHMHYECKH
AKTUBHOID THO/A [10 CHICAYIOLIEMY YPABHEHHUIO!

C,H,COSCH,CH,N(CH,),I + H,0
— C,H,COOH + HSCH,CH,N*(CH,) I

Ha rreyaTHOM IJIATHHOBOM 2JIEKTPO/IE THOJ [TOJ1-
BepraeTcsi rpoueccy ORHCJIeHHA!

2(CH,),N *CH ,CH ,SH -
~» 2H"+2¢ + (CH,),N *CH ,CH ,S-SCH ,CH ,N *(CH,) .

HaunBosbliee 3HaveHe Toka HabmoaaeTes pu
norennuaie +0,55 B. Tox OKMCIEHNA., PETHCTPUPY-
€MBIH B [MOTEHIMOCTATHYECKOM PEHUME, JIOCTHT A
MOCTOAHHOrO 3HaYeHus Hepead 3 MuH. Cuiy aToro
cTabUIIM3HpOBABLIETOCH TOKA, 3aBUCAILIET0 OT KOMH-
yecTBa NPOJYKTa (hepMeHTATHBHOTO I'M/IPOJINaa,
MCIIO/Ib30BATH B KAYeCTBE aHTMTHYECKOro CHrHana

Pe3ynpTarThl 4 HX OCYXACHHE

Mayuenue aeficTBus repOGUIIIOB aTPasHHa U CH-
MaasuHa Ha umMobuiInaoBaHuyo X9 (MX3), xom-
LLYIO B cOCTaB GHOYYBCTBHTEIBHOH 4aCTH aMITepoMeT-
puyeckoro GuoceHcopa Ha OCHOBE IMeYaTHbIX 971eKT-
POJIOB, MOKA3AJ10, YT0 B UX IIPHCYTCTBHH Hab/Io4aeT-
CHYMEHBIIEHHE AHUMTHYECKOrO CUIHAJIA, T.€. ITHrep-
BHLIAJIB] OKA3LIBAIOT MHrHOKMpYIOLLce AeHeTBYE B IHa-
rasoHe KorreHTpaigi ot 1-10% 10 1-10" moub /11 Jyist
arpasuHan ot 1 -107 10 5-10 ' Moib /1 jy1 cumasuHa.

YeTaHoBJIEHO, YTO CTeNeHb (11poeHT) MHTHOHpO-
BaHUA PH JIeHeTBHM Ha QepMeHT— cyOCTpaTHY10
cucremy BTXHM - X3 npH HCI0JIb30BAHHH XOJHHIC-
TepasHbIX GHOCEHCOPOB Ha OCHOBE ILIAHAPHDIX 3JICK-
TPOJIOB cocTasiseT Wi aTpaanHa 30,0 £ 0,8 %, s
cumasuta - 40,0 + 0,6 %.

Hurubupyiouiee JAciHeTBHE U3YUaeMbIX COCMHE-
HHUH Ha KaTaIUTHUCCRY IO akTUBHOCTE UXD corymuT
DCHOBOM JUISI HCIIOb30BAHUA COOTBETCTBYIONIETO
GHOCceHCOpa ISt PErHCTPaLTUHY CTENIeHH IIPOTEKaHnusA
GHOCTICHM(PHUUECKOT0 B3AUMO/IEHCTBHA HA 3aITIOMH -
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TeIbHOM CTa M UMMYHOIKCTPaKIIMOHHOTO aHATH-
3a. YCTaHOBIEHO, YTO XOINMHACTEPasHble GUOCeHCo-
PBIMOTYT ObITh HCIIO/IL30BAHBI KaK JJIA IPYIIIOBOrO,
Tak ¥ crelMUYHOro MMMYHOaHAIM34a ITECTHIUIOB.

[\171 OLleHKK BO3MOMKHOCTH MPOBE/IEHKSA TPYTIIIO-
BOT'0 aHAIU3a TPHASHHOBLIX MECTHITIMOB OBIJIH HC-
110/1b30BaHbl MOAEJILHLIE PACTBOPLI, B COCTaB KOTO-
PhIX BXOAW/IM CHMAa3HWH U aTPA3HH [IPH PasIHYHbIX
COOTHOIIEHHUAX (1:]1 B pas/IMUHBIX IMAITA30HAX KOH-
UeHTpalKi, a Takxe 1:10, 10: 1) c ucnonbsoBaHueM
XOJIMHACTEPa3HbIX OHOCEHCOPOB Ha OCHOBE IJIAHAP-
HBIX BIIEKTPO/IOB.

BTab.1. 1 npUBeIeHBl HEKOTOPBIE M3 IOJYYeHHbBIX
PE3YILTATOB, KOTOPBIE MOKA3LIBAIOT, YTO IPA/yHpPO-
BOYHbIE XapaKTEPUCTUKH [TPH COBMECTHOM OIpejie-
JIEHMH IMECTHIH/IOB He OMeHb CHJIBHO OTIHYAI0TCH

ApYT OT Aipyra. MOKHO JIUIIL OTMETUTD, YTO [PH CO-
OTHOIIEHHH cUMasuH:aTpasuH = 10:1 wabiawoaa-
TACh HAWITYHITIME [TapaMeTphbl rpalyd POBOYHOMU KpH -
BOM /U151 OIIPE/1e/ICHMSI TIECTHUIM/10B IIPU COBMECTHOM
MPHCYTCTBHH (B YaCTHOCTH, GOIbUIHI KosduIMeHT
HyBCTBHUTEIbHOCTH — HAKJIOH I'Pa/lyH POBOYHOIO rpa-
(HEa) c TOMOILBIO XOJMHACTEPA3HOro BHOCEHCOpa.
[ToCcKONIBKY [TPM IPYTIITOBOM aHAIM3e HaM Heo6Xo 1 -
MO OINpeeNHTh JHITb IPHHAIEIKHOCTE OTTPeIes -
EMBIX COEIMHEHUH K I'PYTINE TeX WM MHBIX repbu-
UH/I0B ¥ OLIEHHTD 6OJ1acTh paboYuX KOHLEHTPAIUI,
BOSMOHO UCITOIb30BaHKe MO60ro U3 NpeAcTaB/IeH-
HBIX IPaJlyipoBOYHBIX rpadHKoB. B janbHeiieM,
[IPH UMMYHOaHAIHW3€e UCTI0Ib30BAIN, B OCHOBHOM,
rPayH pOBOYHBINA rpaduk, MoMyYeHHbIH 18 COOT-
HOLLIEHWA MTeCTALIUIoB 1:1.

Tabnuuya 1

AHanUTUYECcKUEe BOIMOXHOCTM ONPeAeneHnus TPUasuHOBLIX repBULMA0E C NOMOLBIO XonuHacTepasHoro GuoceHcopa Ha
OCHOBE@ MNaHapHbIX NNaTUHOBLIX ANEKTPOAOR

CootHowerust | OBnacTs paboyux | YpasHeHue rpaaympoBodHO 3aBUCUMOCTH l,=A+BIlgCwn lMpoueHT
repbuunaos KOHUEeHTpauui, KO3RPULIMEHT KOPPENSALIMK UHrMBuposaHus
Mons/n At B+§ r

CumaanH 1.107-5-1012 107+ 3,56 91+04 0,9947 404106

ATpazuH 110%-1.10"° 33,8+09 26x0/1 0,9984 301

CumasnH: 1.10%-1.10" 466+1,9 40+02 0,9939 220406
arpasuH = 1:1

CumasuH: 1-10%-1.101 55,5+09 4,9+01 0,9982 254+0,8
arpasud=1:10

Cumasnn: 110€-1.10" 791+28 6,7+0,3 0,9953 37 1
arpaand =10:1

[TonyyeHHBIE pesy IbTaThl NOCTY A OCHOBOH JU1A
paspaboTtH criocoba HMMYHOSKCTPAKIHOHHOTO o1Tpe-
NEJIEHUA MTECTHLIW/IOB B AHATTMSHPYEMOM PACTBOPE.

OnpejiesieHUE OCHOBAHO HA UMMYHO9KCTPAKLIAU
H KOHLIEHTPHPOBAHWH OITPEJIENISIEMOr0 COeIMHEHUA
HA MOBEPXHOCTH MMMOGHIIM30BAHHBIX AT ¢ I1oc/Ie-
JIVIOLLIM OTIpe/ie/IeHHeM TPHA3HHOBBIX re poUIHIIOB
C MCHIONB30BAHHEM aMITEPOMETPHYECKOrO XOMHUH3C-
TepasHoro 6HoceHcopa. B ocHoBy Takoro onpejee-
HUA MOJIOKEHBI CTaJink 06pasoBaHUA U NOCJIEYIO-
[ero paspyureHHA HMMYHHOI'O KOMILIEKCa aHTHTE-
JIO-TICCTHLML,

OCHOBHBIE TIapaMeTphbl, XapaKTepPUayIoLHe Pu-
BUKO-XMMHYECKHE cBoHeTBA UMMYHOCOpPGEHTA, OT
KOTOPbIX 3aBUCHT aPEeKTUBHOCTh 9KCTPAKLMH (U
KOHLICHTPUPOBAHNA) B HAIIMX VCIOBHAX 9TO: CTe-
IeHb H3BJedyeHuna (copbruuu) R, %:; onTHMalbHOE
sHaveHue pH; copbliMolHas eMKOCTh UMMYHOCOP-
Genra CE, mr/cm? witn MKr/cM?; Bpems COpOIHH; KO-
appHIMENHT pacnipesieieHus D onpeenaeMoro pe-
LIECTBA B CHCTEME “PacTBOP-MMMYHOCOPOGEHT"; ITpoY-
HOCTE 06pasyIomMXest UMMYHHbBIX KOMILIeKcoB, He-
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KOTOPLIC U3 3THX NIapaMeTpOB OIpe/ie/IeHbl B X0J[e
BBITOTHEHHA 3TOM paboThi.

Copbumio TPHaZHHOBLIX repOHIMA0B U3yqan
11pH NepeMellHBAHUH TIPH KOMHATHOW TeMIepaTy-
pe. CTeneHb H3BAEYEHUA ONMPEEIAIN, OLEeHUBas
KROHIIEHTPALIHIO repOHIIH/Ia, OCTaBLICTOCH B PACTBO-
pe nmocie UHKyGaum B HEM HHUTPOIHEIION03H 0|
MJIEHKH C UMMOOH/IM30BaHHLIMM aHTUTe 1aMu (MAT)
I10 CpaBHEHUIO C [IEPBOHAYAJILHOI.

100

R %
’ " ~e—y
Y

80
0
Gl

50 4

i) T — 1

pH

Puc.1. 3asucumocTb CTeneHn WMMYHOIKCTpakuuu atpasuHa (1)
¥ cumasuHa (2) ot pH pacreopa
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YeranoBieHo, 4To B /itariasone pHor 7 10 8,6 Ha-
6ogaeTeA MPakTHYECKH TT0/THOE U3B/IeYeHHe TpHa-
3WHOBBIX repOHITHIOB U3 aHAIM3UPYEMOro pacTeopa
JlazKke ITPH OJTHOKPATHOH MMMYHOSKCTPaKLMH (puUc. 1).
[NonyyeHHAA 3aBHCUMOCTS [TOKA3BLIBAET, YTo 06pasoBa-
HHE MMMYHHOI'O KOMILICKCA JIy4IIIe BCETO [TPOBOMTH
B HEHTPa/IbHOH cpe/ie [IPH KOMHATHOH TeMIiepa Type.

Bpemsa nakybaniuu MAT B UceilelyeMoM pacTBO-
pe. KOTOpOE BapbHpoOBad B UHTEpBase or 1 1o 15
MMH, BJIMHET HA CTEMEHb U3BJIEYEHUA ONpefele-
MOro COe/IMHEHHA. YCTaHOBIEHO, 4TO 1A o6paso-
BaHUA MMMYHHOI0 KOMILUIEKca nmecTuua-MAT Heob-
XOoAMMO He MeHee B MUH (prc.2), kak B ciryyae orpe-
NEJNEeHHA CMECH MEeCTHIIHAOB, TaK H UX UH/HUBH/LY-
ATBHBIX NpefcTaBrTeneH, JlajbHelinee yBejMyeHue
BpPEMEHH MHKYGAIIMH ITPAKTHYCCKN HE CKA3LIBACT-
CA Ha CTeNeHN H3BJIeYeHH A MMMYHHBIX KOMITIEKCOB.

CE, mxrlcn’ 50

o 1 2 3 4 5 -4
C cnisaonsy X107 maeimn

Pwc.3. 3asucumocTs copBUMOHHON eMKOCTH uMMyHocopBeHTa
OT KOHLEHTPALWKW aTpasuHa

CopbuMOHHYIO €MKOCTb HUTPOLEIION03HOI]
mMeMOpaHbl OLEHMBAIM, AHAIH3HUPYA cojlep:kaHue
arpasuHa Ha MAT 1 B pacTBOpE I10CJ1€ HMMYHO3KCT-
PaKLHH B OITTHMAIBHBIX VCJIOBUAX, MCHAA KOTHYe-
CTBO BBOJIMMOI'O COE/IMHEH U,

1241 7
Rt
(0]

n T T
i T " 1% 1o

Puc.2. 3aencuMOCTb CTENEHW aKCTPakuwi atpasuHa (1) u
cMecn repbuunaos B cooTHowednn 1:1 (2) oT epemenn obpaso-
BaHMA MMMYHHOrO KoMnnekca

J1s1 XapaKTepUCTHRM NTpoliecca copbiiuu Hamu
HCTI0JIB30BaHA U30TEepMa COpBIHM, [OCTPOCHHAA B
rkoopauratax CE=f{C), rjie C — KOHIEHTpAIUSA Tep-
Ounma B pactsope, a CE-conepianne repGHImIon
B (hase copbenra, mkr/cm? (puc.3). Usorepma cop6-
LMK JIMHEHHA BIUIOTH 10 TOYKH HACKILLICHUS (BBIXOA
KPUBOH Ha IJ1aTO) M MPOEKINS 9TOH TOYKH HA OCh
OpJIMHAT COBIAjlaeT co 3HAYCHHEM MaKCHMaIbHOM

copOIMOHHON EMKOCTH. DTO CBHJICTE/ILCTBYET O TOM,
4ToO Ipolecc cop6IHH (xeMocopBLFH) TTPU OITpeie-
IEHHOH KOHIIEHTPAIIMH 3aKaH4YHBACTCA B 1IPOCTO
a/icopbuHA TPHUA3WHOBRIX repOHIIMI0B Ha IOBEPXHO-
CTH UMMYHOCOPOEHTA He TPOUCXOIUT.

[TosydeHHBIC XapakTePHCTUKHY UMMYHoCOpOeH-
TanpyBe/IeHbl B Tal/1.2.

Tabnuua 2
XapaKkTepucTMki NMPOoLecca MMMYHOIKCTpaKLMK Ans
rPYNMOBOro M cneuntu4HOro aHanuaa

KoathchuumeHT pacnpeaenexns 24 -49
D, mkricm?

CTeneHs u3sneyeHns Usyvaemblx 96 +4
repoUUMAcB R, % _

MakcumarnsHas | [pynnoson aHanua 546 +09
copbumorHas | CneundnyHbiin aHanma:

eMKoCTb VAT, | cumasuH 50,4+086
MKr/CMm? arpaauH 506 +0,5

Ha npakTH4YeCcKH M0JHOE HABJIeYeHHEe CUMa3u-
Ha ¥ aTpasuHa B BeIOpaHHBIX YCIOBHAX YKa3biBaeT
K TOT (paKT, YTO ECJIH B paCTBOPE, IOMOJHUTEILHO K
HCCIEYEMbIM COCIMHEHUAM, TIPUCYTCTBYET COU3-
MEpUMasd KOHIIEHTpaLMs [pornasuHa (Takme rnpej-
craBdTeNb rpynel 1,3,5-rpruasiHoB), To rocie uM-
MYHOOKCTPAKIMKM Beeria Habo1aics ocTaToMHBIA
uHrubupytoui adperT nMMobunHzoBaHHoM X3,
4ero He pocieHtiBaoch B €ro OTCY TCTBHH.

Kpome Toro, npyMcyTeTBHE B aHAJIM3HUPYEMOM pa-
CTBOPE MECTHLMIOB IPYTOIl TPYTINLL, B YACTHOCTH,
thocropopraHHyecKOro rNecTUIMIA TapaTHOHA, ABJIs-
foLerocs MHrubUTopoM X0, Takske oapoaser Habio-
JIATh OCTATOYHLII HHIMOHPY IO odperT HMMOGH-
JU30BaHHON X3 B pacTBoOpE Moc/1e UMMYHOIKCTpak-
LIMH TPHASHHOBBLIX I'epOHIIH/I0B, YTO HE OTMEYEHO [TPH
KOHTPO/ILHBIX 9KCINEPUMEHTAX B €0 OTCYTCTBHM.

Bcee aTo yrasbiBaeT, ¢ 0iHOH CTOPOHEI, HA TTPaK-
THYECKH M10/IHOE U3BJICYEHHUE COCIUHEHHN C MOMO-
MIBIO COOTBETCTBYIOLUIMX aHTHTEN (TPHA3HHOBLIC
repOHLIM/IbI CHMA3HH H aTPasHH), a ¢ JpyroM cTopo-
Hbl - HA BOBMOHOCTD BLIJIEJIEHHUSA € [IOMOLLBIO UM-
MYHOBKCTPAKUIMH HMEHHO KOHKPETHOH IPYIIL 1e-
cTHHIMA0B. Takum ofpasoM, HaJlMYMe M HCITONbL30-
BaHWE COOTBETCTBYIOIHMX HMMOGHIM30BAHHBIX aH-
THTEJ1 JIENaeT BO3MOMHBIM MPOBEIEHHUE IPYTIITOBOro
MMMYHOAHAIN3a, YTO [103BOJIAET NOJYHYHTDL OIlpejie-
NEHHYI HH(popMalnio 06 aHaTM3HPYeMoM 00 heKTe
HEHIBECTHOI'O COCTaBa.

[loyyeHHble peayibTaThl 1HOKA3bIBAKOT, YTO paa-
paboTaiibie IPUeMbl HMMYHO3KCTPAKIIHOHOrO pas-
JAeJIeHMS, BblJIeJeHU A H3yHaeMbIX COEIMHEHHI M UX
MOCTE/IYTOIIET 0 OIPE/Ie/IEHUS TTO3BOJIAIOT MPEUIOKUATE
AJITOPHTM IPOBEEHMA aHa/Ii3a pacTBOpa ¢ HeM3Be-
CTHBIM COCTABOM Ha cojepraHue MeCcTUIMIOB pas-
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JIMYHBIX KJIACCOB € 1TOMOIIBI0 HMMOOHTHIOBAHHBIX
aHTUTe U BHoceHcopoB. Ha natr B3risj, aTH npu-
eMbl H HO/IXO0/Ibl UMEIOT YHHBEPCAILHEIN XapakTep H
MOI'YT 6bITh MCTIOIB30BAHBI VI HACHTH(UKALIMM Kak
I'PYMIIOBOro, TaK K cliCIU(hMYHOr0 aHAIN3a IITHPOKO-
ro Kpyra 6HoJ0IHYECKH aKTHBHBIX COE/MHEHHH.

AR2OPLUIMM UMMYHOIKCMPAKUUOHHO20 onpedeie-
HUst necmuuidos pasaudHsbLy Kaaccos 8 obpasue He-
LU3BECTIIHO20 COCMABA € NOMOULLIO UMMOBUNU308AH-
HBLX AHIMLIME UL AMNEPOMEMPUUecKo20 XOAUHICTe-
pasHoeo uoceHcopa
1. OueHka o6LeKTa aHalM3a
1.1. OueHHThL NPUCYTCTBHE BO3MOKHBIX KOMITOHEH-
TOB B aHaIU3upyemMom obpasiie (B HallleM ciyJae —
(IECTULIHBI KAKKX KJIACCOB MOTYT [IPHCYTCTBOBAThH
B 06pasiie) [y TeM HAYUeHHd [PeIbICTOPUM 06 heKTa
AHAIN3a W er0 COCTOAHMH HA MOMEHT MCC/IEIOBAHHA.
1.2. BLISCHUTD BIHAHKE [IPEATIONAraéMbIX MCKOMBIX
CoeIMHEeHHIT Ha KaTalM THYECKYIO AKTUBHOCTD dep-
MEHTOB, BXOJSIILMX B cocTaB 6MOYYBCTBUTENLHON
yacTH GHOCEHCOPOB, MUMEIOLIMXCH B HAJIMYHH (B Ha-
LIIEM CITyHae 3To X0/IMHACcTepasHbli 6HoceHcop).

2. l'NonygyeHue UMMOOH/IM30BaHHbBIX AHTHTEI IIPOTHB
OIpe/E/IIeMOro Kiacea IecTULMIOB T.e. obiajiai-
LLMX CPVIToBoH crietucruHocTeio (pocdopeogep-
Malmx, kapbamaTHBIX, XJI0PCoIEPHKaLIMX, Cepoco-
JIEPIKAIIMX, TPHA3HHOBLIX M T.J1.).

3. MjenTAdUKaLia rpyiisl NecTumnaos.

3.1. [IpoBecT HMMYHOZKCTPAKIMIO C [TOMOITBIO MM-
MOGH/IH30BAHHbBIX AHTHUTEJ IPOTHB OIPEJIEJIEHHOIO
Klacca Ccoe/lMHEeHHN.

3.2. llpoBepHUTh NOJIHOTY 3KCTPAKIIHK onpeielse-
MbIX COCJIMHEHHIA.

3.3. PaspymuTs UMMYHHBIE KOMILIEKCBI, 06paayio-
LecH Ha IIOBEPXHOCTH MeMBpaHbl ¢ UMMOGHITH30-
BaHHBIMH aHTUTEIAMH.

3.3.1. lNlopo6parthk pearedTsl, o6ecrieYHBalolIne 10-
CTATOYHO IOJTHOE paspyllleHue UMMYHHBIX KOMII-
JIexcoB 6e3 paspylieHHA XMMHYECKOH CTPYKTYPbI
CamMoro olpeae/IAeMoro CoeIMHeHUA.

3.3.2. ITpoBepUTEH MOJIHOTY PaspylleHUA HMMYHHBIX
HOMILJIEKCOB,

3.4. OnpeaeauTh COEAMHEHHUA, OTHOCSIIIHXCA K /IlaH-
HOM FPYTITIE NECTHUIIUOB C [TOMOLLBIO CHOCEHCOPOB.
3.5. IlpoBecTH WaeHTU(DUKALIHA JIPYTOM FPYIILI 11e-
CTHIIM/IOB, MCIIOJBL3VA JIpyrue cnenududeckue MAT,
MPOBEJIA Bee MpejiiiecTylolnye onepauuH (3. 1-3.4).
4. [posejieHue crielM(pHUYIECKOTO HMMYHOOKCTPaK-
1IMOHHOTO aHaJIM3a.

4. 1. [Tosy4uruTh UMMOGHIM30BaHHbIE AHTHTEA ITPO-
THB OT/leJbHBIX NTPEJICTABHUTE/NEH Kilacca NeCcTHIN-
OB, KOTOPBIE 0GeCTIeYHITH TTOJIOAKUTEALHbBIH a(erT
B X0/1e onepatyii 3.1-3.4.

4.2. Ucnionb3oBaTh MMMOGHIM30BaHHbIE AHTUTENA
1151 BhIJIEJIEHHA KOHKPETHOr O COeJMHEHMA U3 aHa-
JM3HPYEMOH CMECH.

4.3. PaspyliuTh MMMYHHBIE KOMIIIEKCHI, 06pasyio-
LHecH HA NTOBEPXHOCTH MeMOpaHbl ¢ UMMOOHIH30-
BAHHBIMH aHTHTEIAMH,

4.4. Onpe/jle/IMTh KOHKPETHOE COEIMHEHHE, OTHOCH-
LLIeecH K MCCe/IyeMOH rpyIie NecTHUMAOB, [UIH Yero
HMCIOAb30BATh YCIOBHA MOJIYyHEHNA MAKCUMAIbHO-
ro aHaJIMTHHECKOr0 CHIHAA pH paboTe ¢ COOTBET-
CTBYIOIIUM GHOCEHCOPOM.

4.5. TIoBTOPHUTE ONIEPALIUH M0 MAEH THU(PHKAIMH KOH-
KPETHBIX MEeCTUIUJIOB, BXOJALLMX B 3Ty I'PYILY CO-
epruHeHni (crajgn 4. 1-4.5).

Tabn
AHanWTU4ECKWE BO3MOXHOCTW KOHUBHTPUPOBaHUA Npu c;peg;gemu MUKPOKOMUYECTB TPUa3MHOBbLIX repBulnaos (nlﬂ:a;
=0,85)
KoHueHTpauua Obbem KoHueHTpayus pacteopa | HalgeHo, KoHUeHTpauWs S, CreneHb
UcxoaHoro WCXOMHOTO |NOCIEe KOHLUEHTPUPOBaKWA | pacTBopa NOCNe KOHUEHTPU- KOHLIEHTPPOBaHUA
pacTeopa, Monb/n| pacTeopa, Mn| (TeopeTuueckas), Monb/n poBaHWsA, MoNb/N
Cumasnh - 107 25 510° (4,6+0.,8) 10 0,153 5
35 7.10° (7.1+0,5)-10" 0,132 7
100 2:10% (2,4+0,3)10° 0.124 20
500 1107 (1,3+0,3).10° 0,169 100
1000 2.107 (2,2+04)-10° 0,210 200
(CumasuH: 25 5.10° (48+0,7)10* 0,156 5
atpaswi=11)- | 3% |  710° | (7,3+09)10° 013 | 7
1x10*¢ 100 . ) 2:10% (2,5+0,3)-10° 0,121 20
500 1-107 (1,2%0,2)107 0,171 100
1000 2107 (1,8£0,4)107 0,212 200

YCTAHOBJIEHO, YTO Hapsjy ¢ HACHTH(URALMEH
IPYIIIbI MECTHLIMOB CYLLIECTBYCT BO3MOKHOCTE KOH-
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IEHTPUPOBAHUA TPUASHHOBBIX repOUIIMIOB U3 MX
pasfaBineHHbLIX PacTBOPOB (B ob1acTH KOHIEHTpa-
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i 1010 M) ¢ noMotbio HMMOOHIH30BaHHBIX
AHTHTEN KAK B clIy4ae onpe/ie/IeHrs OTACIbHbIX e~
CTULMJIOB, TaKk ¥ ux cMecH (Tabi.3).

MMMyHOSKCTPAKLIMIO M KOHIIEHTPHPOBAHKE I'ep-
GUIM/OB B BHJIE KOMILIEKCA «AT — [IECTHLH/D TTIPOBO-
[WJIN, UCTTOIB3YS PACTBOPLI FepOMIIJIOB C KOHLIEHTPa~
wueit 1019-10* M us ofbema 25, 35, 100, 500, 1000 mit.

YeTaHoB/IeHO, YTO PH TTOC/E/YIOIeM NePeBojie
cop6UPOBAHHBIX Ha HUTPOLEJVIIOI03HOM (pritbTpe
TpHasHHOBLIX repoungos us 10° M pacrBopa B
obbeM 5 MJT JIUIA NOCIE/YIOUIEro olpeie/ieHus BO3-
MOKHO KOHIleHTpupoBanue B 5 (13 25), 7 (13 35), 20
(13 100), 100 (13 500). 200 (13 1000 mu) pas. Boa-
MOMKHOCTH KOHIIEH TPUPOBAHMS TIPH CHEH(DUIHOM
aHa/lIM3e OTIEILHBIX MTPE/ICTaBUTE/Iel paccMoTpe-
Hbl Ha pUMepe cuMasnnia u3 107" M pacTBopoB.

[ecTHUM /bl TPHASHHOBOTO psijla aTPasHH H CH-
MA3HMH ABIAIOTCS OIHUMHK 3 Hanbouee apperTHB-
HBIX M IOTOMY IHPOKO IPUMEHAEMBIX Fe pOrIHI0B.
[T/I{ arpasuHa ¥ CUMA3KHA, YCTAaHOBJIEHHbIE JUIH
ATHX [THIEBBLX ITPO/IYKTOB, JIOBOJIBLHO HU3KHE, B HE-
KOTOPBLIX IIPOYKTAX (SI'0/1aX, MOJIOKE ¥ BOJIE) HX [TPH-
cyTeTBHe BOOOLLE HE JIOITyCRAETCH. Takne mMeCcTRHE
rpeGoBaHms 06YCIOBICHEI TEM, YTO 9TH repOorLIM/IbI
XapakTepHayeTes VU TEIBHBIM HEPHO/IOM COXpate-
HIS CBOMX CBOMCTB B 11ouBe [20]. IToaTomy cytiecTsy-
eT HEODXOAMMOCTD PA3pabo TR YyBCTBATE/ILHBIX 1
HAAEKHBLIX METO/IOB OIlpPeJIC/JIEHNHA TeCTHIH/IOB B
HPOAYKTAX ITUTAHMWIL.

[l1s1 ornpeaeseHuss TPHAIUHOBLIX reptinunioB
pagpaboTabl MCTOAHKK ONPEACJICHUSA UX € TIOMO-
LIBI0 UMMODHIH30BAHHBIX AT IIPOTUB TPUASHHOBBIX
repBUIIH/IOB M aMiiepoMeTpuieckoro GuoceHcopaHa
OCHOBE [Te4aTHBIX 9JeKTPO/0B B BHHOIPAIHOM COKE.

JList LIpoBeIeHU A HMMYHODKCTPaKIIMOHHOrO 01T+
PeleEHMH TPHAIHHOBBIX IepOuLi/I0B, 00pasiibl
coKa npeBapuTe/apHo pasbapasan B 10 pas. [lan-
Hag Npoleypa MPOBOAMIACS JUIA TOTO, YTOOkI
YMEHBIIHTL BOSMOIKHbBIE MATPUYHbBIC BIHAHUA U
J06HTHCA MAKCUMAILHO BO3MONHOT0 U3BJICYEHH
[ecTHIH/A ¢ ToMOILbIO MAT.

Mermoduicd onpedeie HUusL MpUA3LUHOBLIX 2epiuiit-
0B 8 BUHOZPAIHOM COKe

a) [pyIoBoH alaims

Hurrponennonosibie MeMOpaHbl ¢ MMMOGHIIMS0-
BAHHBLIMM HA HUX AT LIPOTHB CHMa3nHa 1 aTpasuHa
(1: 1) nomettam B 25- 1000 Mit necieyeMoro pacTso-
pa ¥ MHKYGHPOBAJIM [P [IEPEMELTMBAHHK 5 MUH.
Barem MeMmOpanbl ¢ 00pasoBaBUIMMCa HMMYHHBIM
KOMILIEKCOM 1IPOMBIBAJIH [MCTHIUIMPOBAHHOM BOJIOH
M TIOMEINAJIM B PacTBop JUIl paspyrueHus MMMYH-
Horo koMmruiexea (0.02 M HCI, 0,15 M NaCl) ¢ obbe-
svom B mirn [oese HHKYOHPOBaHKSA ¢ TIepeMeltpa-

HHeM B Tedenne 20 MuH oT6Hpany 20 MK alTHKBO-
Thl PACTBOPA, COJIEPIKALIETO TECTHII/IbL, M ITOMeT1a-
/¥ B 3J1EKTPOXUMITYECKYI0 AYeHKY ¢ 160 mriGopat-
roro 6ydepa u 20 Mra BTXH. C noMoLLbio XOTHHIC-
TepasHoro GroceHcopa onpeie/is/ii KOHLEHTPariio
TPUA3HHOBBIX N'epOUIIMOB, 110C/I¢ Pa3pyleHHA M-
MYHHOTr'0 KOMILJIEKCA [10 IPaiy POBOYHOMY Ipaduiy .

Hanuuue unrubupyouero adderra MX3 yragsl-
BAaeT Ha HajlW4ue TIeCTHLIN/IOB JaHHOW Ipylibi B
aHajmMsupyemMom obpasiie.

Ha ganHom orare aHaiusa He TpefyeTcd ToYHoe
olpeje/IeHHe KOHIEHTPalMy OlPe/e/IAeMbIX COEIH-
HeHU. [18 O1IeHKH [IPUMEPHOT0 COJIE PAEH M TPH-
A3MHOBLIX repOui/10B B o6pasile HCIo/Ib3oBaIn
OJIMH U3 Py POBOHBIX Ipa(UKOB, B 4aCTHOCTH,
MOJY4eHHbBIA JUIA CMECH H3yYaeMbIX repGHIMI0B
(1) L= (46.6+1,9)+(4,0£0,2):1g C. 9TONO3BONINIO
OLEHHTH 06/12CTh KOHLIEHTPAITHI 3THX COe/IMHEHN I
Bobpasne: 1.10'-1-10° M.

CIIe/y101MM 9TanoM B aHanuae o6pasloB coka
ABJIATIOCH OIPEJICICHHE OT/IEIbHBIX IIPe/ICTaBUTe ICH
TPUA3HHOBBIX IepOUIIMIOB (CHMasHHa W aTpasiHa)
B oGpasnax.

6) CrielpHMuHbII aHaIN3,

Jlnsa ujaenTHUKALIMM KaK aTpaduHa, Tak U CH-
Ma3MHA HUTPOLLE/UTION03HbIE MeMBpaHbl ¢ MIMMOGH -
M30BAHHBIMM Ha HUX AT [IPOTUB CHMasuHa HIH
arpasuHa rnoMeaiy B 25-1000 Mz ucenexyemMoro
pacTBopa M HHKYOHpPOBaJIX IPH NepeMelInBaHHH.
3aTem meMGpaHnl ¢ 06pasoBaBUIMMCA HMMYHHBIM
KOMILIEKCOM 1TPOMBIBAITH JTACTH/LIM POBAHHOM BOJIOH
M [OMEITATTA B PACTBOP JUIA Pa3pyLIeHHA MMMYHHOTO
romILIekca (0,02 M HCI, 0,15 M NaCl). ITocie uiky-
GUpOBAHKA ¢ NTepeMelBaHueM B Tevenue 20 MuH
oTGHpalii A/JIHKBOTY PacTBOPA, COJICPIRAILIEro IecTH -
LIMJL, M IOMEITATH €€ B AIeKTPOXUMMYECKYIO AYEHKY
¢ 6oparHbiM Byepom 1 BTXH. C noMOoIIbio XOMHAC-
TepasHoro GHoOCEHCOpa ONPEIC/IHIN KOHUEHTPAUXIO
CHMAasMHa MM aTpasuHa, 110cIe PaspyiuieHus M-
MYHHOI'O KOMIUIEKCA T10 TPy POBOYHOMY IPadHKy.

MeTo/loM sBBE/IEHO-HaIeHO» YCTAHOBIEHO, 4TO
oInpejiesieHue repOMLIMI0B TPHA3HHOBOTO pijla B 06-
pasiiax coka BO3MORCHO MO IPaly¥ POBOYHOMY Irpa-
{HRY, ITOCTPOEHHOMY T1PH UCTIONIL3OBAHHM JUIA UX
onpe/ieNeH A BOJIHBIX PACTBOPOB. DTOTOBOPHUT O TOM,
Yo B HCMIC/YEMbIX YCJIOBHSAX BIMAHHE MAaTPHYHBIX
KOMTIOHECHTOB 00pasiia NpakTHYeckd He CRashIBa-
ercfl. B KadecTBe MOJAENLHBIX 00PA3L0B HCITOIL30-
BAM BUHOI'PA/IHBIA COR € BBEJIEHHBIMH B ONpEJIc-
JIeHHOH KOHIIEHTPAIIMH TPUA3HHOBLIMKM repOHIH-
namu. Mojie/ibHBbIe 00pastibl GLITH ITPUTOTOBICHBI HA
OCHOBE CTEPHIM30BaHHBIX COROB «fv (r. JlebesHb,
Jlunerkas o6nacTn) 1 cokoB «J{o6psii (r. LlesaxoBo.
MocroBeraa 06/1acTh), H3rOTOBJICHHBIX M3 KOHUEH -
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TPHPOBAHHOIO BHHOIPaJIHOTo coka. [IpeBapuTeb-
HBIMM MCCJIEJIOBAHUAMHM GbLJIO YCTAHOBJIEHO, YTO
HCTIONb3YEeMBIE COKH HE COJIEPHAIH H3YIaEMEIE rep-
GHIMIBL: TOC/Ie MMMYHOSKCTPAKIIMHI C TTOMOLLbIO
MAT IpOTUB TPHA3HHOBLIX TrepOHIIM/IOB BeJIMUMHA
OTKJIMKA XO/IMHBC Tepa3noro GHOCEHCOpa UMea Ta-
KOE 7K€ 3HAYEHMNE, YTO U B OTCYTCTBHE AJIMKBOTHI COKA.

MozebHble 06paslibl COKa ¢ COAEPIRAHUEM H3Y-
YaeMBIX TepOHIHMIOB B HHTEPBa/IC KOHUEHTPaITHIT
5:107-5-10""" MoJ1b /1 GBIIN UCIIOMB30BAHBI TP Ha-
XOMIEHHUH TPAJIYUPOBOYHBIX 3aBUCHMOCTEH ©
LIe/IbIO TIPMMEHEHH A XOIHMH3CTepasHbIX 6HoceHCo-
POB pas/IMYHOH KOHCTPYKLIMM IPH COMOCTABICHHH
[IOJTy HeHHBIX PE3YJILTATOB (Tabur. 4).

Tabnuua 4

WmmyHOXxuMuHeckoe onpeaenexue TpUasuHOBbLIX repbuLiaos B BUHOrpagHbIx cokax ¢ nomowsio MAT u amnepomeTpuyec-
KMX XONUHICTEpa3HbiX BOCEHCOPOB Pa3NUyYHON KOHCTRYKLWMA

(n=5, P=0,95)
Obpazey Mpynnosow aHanua
Beeaeno, AMNEPOMETPUHECKUE XONUHICTEPA3HbIE BUOCEHCOPSI KoathdpuupieHT [KoadbdmupenT!

Monb/n CraumoHapHblii MnaTtuHoBbIA Puwepa CrmoloneHTa
PTYTHO-NNEHOYHBIN nnaHapHbIA o Lo

SNEeKTpog anekTpod (F6,=6.39) | (t,.,=2.78)

HangeHo, S, HaitgeHo, S,
MOnb/n mMons/n
BuHorpagHei | 7107 (6,6+0,2)107 0,030 (6,8+0,2)-107 0,029 1,01 1,73
COK «A» 5107 (5,1+0,2)107 0,039 (54+£0,1)-107 0,019 3,76 2,00
3107 (2,7+0,2):107 0,074 (26+0,2)-107 0,077 1,00 1,32
BuHorpagheid | 7107 | (6,6+0,2)-107 0,030 (6,7+0,2).107 0,030 0,98 1,25
cok «[obpbiit» | 5107 (45+0,3)107 0,067 (4,7+0,2)-107 0,043 2,20 1,61
3107 (28+0,2)107 0,071 (3,3+0,1)-107 0,086 0,44 228
Cneuundbnyeckmin aHanua

BuHorpagHeiit | 7107 (6,7+0,2)107 0,030 (6,9+0,1)-107 0,014 4,33 1,57
COK «H» 5107 (43+£0,3)107 0,085 (53+0,1)-107 0,038 1,96 2,73
3107 (2,7+£0,2)-107 0,074 (2,9+0,2)107 0,069 1,00 1,54
BuHorpagHem | 7107 (6,5+£02)107 0,031 (68+0,2)107 0,029 1,03 1,22
cok «JoBpeid»| 5107 (45+0,3)107 0,067 (48+£0,2)107 0,042 2,27 0,74
3107 (26+£0,2)107 0,077 (3,1£0,1)-107 0,080 1,00 1,41

Taxum 06padom, K OTIHAHHTENLHBIM OCOGEHHOCTAM
rpejiaraeMoro criocofa rpyrroBoro u crieiguyHo-
IO UMMYHOSKCTPAKIIMOHHOI'O aHAUTH3a TIECTHLIH/IOB B
ITMILEBBIX NPOJIYKTAX CJIS/YET OTHECTH BBICOKYIO Ce-
JEKTUBHOCTL H YYBCTBHTE/IBHOCTE OIPEJIe/IeHHA.
BoibpaHHble cxema M yCIOBHSA IIPOBEJEHUS TAKOro
BapHAHTA HMMYHOXUMHYECKOrO aHAIHAa 1103BOJIS -
0T IPOBOINTD OIIpe/IeNeHHe J0CTATOYHO BLICTPO U ¢
MHHHUMAJIbHBIM KOJIMYeCcTBOM HeOOXOIUMBIX orepa-

i, Bo MHOrMX wiyyasx Takoit BApHaHT MMMYHOOTT-
pefeneHHA OTIIMYaeT OTCYTCTBHE MHOTOCTaJHIHON
H CJI07HOIH TpoGoro/roToBKH 06pasiioB. B 1ieioM, ana-
JUTUYECKME XapaKTePHCTHKH TTPe/IIaraeMoro crioco-
6a UIMMYHO9KCTPaKIIMOHHOrO OITpe/Ie/IeHHSA ITO3BO/SA -
HOT FOBOPHTE O [EPCHICKTHBHOCTH €ro JlajibHeiiero
ITPaKTU4ECKOTO MPUMEHEHUS, a TAKHE PACILUPEHUH
0612CTH UCTI0/Ib30BAHUA VIS ONTPEIETIEHHUA IIIHPOKO-
ro Kpyra CoeidHeHHH pasimyHoi pUpoIs!.
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 POSSIBILITY OF THE GROUP AND INDIVIDUAL IMMUNOEXTRACTION DETERMINITION OF TRIAZINE

HERBICIDES WITH AMPEROMETRIC DETECTION

E.P.Medyantseva, R.M.Varlamova, D.R.Bikkenina, H.C.Budnikov

The approach of the immunochemical assay as the group of triazine herbicides as the individual

compounds in the grape juice has been proposed. The quantitative characteristics of the
immunoextraction process using the immobilized antibodies (IAb) have been calculated. The ability of
concentration proceeding from the maximum sorption capacity of the immobilized antibodies and
analytical possibilities of the cholinesterase biosensor based on the screen-printed electrodes has been
estimated. The algorithm of the immunoextraction determination of the group of triazine pesticides as
well as the individual compounds using the IAb with following detection by the amperometric cholinesterase
biosensor has been proposed. The range of the working concentrations is 1-10°¢ =1.10""" mol/l.
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