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RESEARCH AUTHENTICATION OF THE MEDICAL HERBALS
BY MULTISPECTRAL ANALYSIS

Abderrahmane Ait KADDOUR'” (abderrahmane.aitkaddour Vetagro-s%g.fr ,
Jasur SAFAROV” (jasursafarov@yahoo.com), Gani DADAEV” (dadayev1982@yandex.ru)
"VetAgro Szp, 89 avenue of Europe 63370 Lempdes, France

Clermont Auvergne University, INRA, UMRF, F-15000, Aurillac, France

3Tashkent State Technical University, Uzbekistan

The article discusses the results of the study of the authentication of medicinal herbs by the method of multispectral
analysis. The results of the study of the authentication of medicinal herbs motor - Allium motor and senna - Folia sennae b
multispectral analysis are presented. The results of the drying process experiments carried out in the laboratory of the Tash-
kent State Technical University, where the processes of Z/eat and mass transfer were reproduced during the helio-drying of
medicinal herbs, are given. The results of the further study of the obtained samples of medicinal herbs in the laboratory of
the VetAgro Sup Institute in France are shown by conducting a multispectral analysis. The results of the cross-validation of
the model are partial, closest to quadratic discriminant analysis, showing that the multispectral visualization system can
authenticate medicinal herbs that have a certain composition of incoming e?ements.

Keywords: drying, authentication, multispectral characteristics, medicinal herbs.

HCCEJOBAHHUE AYTEHTH®HKALHWH (IEYEBHbIX TPAB METOAOM
MY(IBTUCIIEKTPA(IbBHOI'O AHA(IN3A

Aboeppaxmane Aum KATOYP"? (abderrahmane.aitkaddou@vetagro—sup.fr),
Kacy 3c§4pzanosuq CADAPOB’ 'asurst;farov@vahoo.com), anu Towxoosncaeeuu JAJAEB’ (dadayev1982@yandex.ru)
'VetAgro Sup, npocnexm Esponst 89 63370 Jlemnoec, ®panuyus

Yuusepcumem Knepmon-Ogepnv, INRA, UMRF, F-15000, Opuiiax, @panyus

Tawikenmckuii 2ocyoapcmeennblii mexXHUUecKuil ynugepcumem, Y30eKucmau

B cmamve paccmampugaromes pe3ynibmanivl uccie008anus aymeHmu@urayuu 1e4ebHbix mpag Menmooom Myabimuc-
nekmpanvHoeo ananuza. llpedcmasnenvl pezynvmamol ucciedoganus aymenmugurayuu nevebnvix mpae momop - Allium
motor u cenna - Folia sennae mynomucnexmpanbhoim ananuzom. HpueeéyeHbl umoau IKCnepuUMeHmos npoyecca cywku, npo-
sedennvix 6 nabopamopuu Tawl TV, 20e naubonee mouno 6vinu 60CNPoOU3BEOCHbL NPOYECCHI MENIOMACCOOOMEHA NPU 2eNU0-
cywke neuebnvix mpas. Ilokazanvl pe3ynomamol 0anbHeluie2o u3yuenus NOAYYeHHbIX 00pasyos ne4yebHbix mpas 6 1abopa-
mopuu uncmumyma «VetAgro Sup» 6o @panyuu nposedenuem myibmucnekmpansnoco ananusa. Ilonyuennvie pesynomamot
nepexpecmHoll npogepKu MOOeIU YACMUYHbIM, Haubonee NPUOIUNCEHHBIM K K8AOPAMUUHOMY OUCKDUMUHAHIMHOMY AHATU3Y,
NOKA36IBAIOM, YMO MYTbIMUCHEKMPATbHASL CUCEMA 8U3YATU3AYUL MONCEN AYMEeHMUPUYUPOsams ieyednvle mpasbl, umero-

wue Oi’lpeaeﬂeHHbllZ cocmae exodﬂmux 2J1eEMEHMOE6.

KiroueBbie ciioBa: CyliKa, ay]'CHTI/I(b]/IKaLU/IH, MYJIbTHCIIEKTPpaAJIbHAA XapaKTCPUCTHKA, JieueOHbIe Tpasbl.

MULTISPEKTRAL TAHLIL YORDAMIDA SHIFOBAXSH O'TLARNI

AUTENTIFIKASIYALASH TADQIQI

Abderrahmane Ait KADDOUR'? (abderrahmane.aitkaddour@vetagro-sup.fr),
Jasur Esirgapovich SAFAROV? (jasursafarov@yahoo.com), Gani Toshxodjaevich DADAEV? (dadayev1982@yandex.ru)
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VetAgro ug, 89 avenue de l'Europe 63370 Lemhgdes, Frantsiya
lermont Auvergne, INRA, UMRF, F-15000, Aurillac, Frantsiya

Magolada shifobaxsh o'tlarni multispectral tahlil yordamida autentifikasiya tadqiqiot natijalari ko'rilgan. Motor -

Allium motor va sano - Folia sennae shifobaxsh o'tlarnin

autentifikasiya tadqiq natijalari keltivilgan. Quritish jarayoni

bo}yicha tc}jriba tadz;,lgotlari ToshDTU laboratoriyasida olib borilgan. Ushbu tajribaga nisbatan asosiy talab shifobaxsh
o'tla 1 Y

rni gelio quritis

a issiqlik almashinish jarayonidagi aniqlikka asoslangan. Shifobaxsh o'tlardan olingan namunalar

Franstiyadagi «VetAgro Sb;p» institut laboratoriyasida tahlildan o'tkazildi. Bir necha marotaba olib borilgan modelni
kvadrat discriminant tahlili tekshiruvlari multispectral sistema vizualizasiyasi shifobaxsh o'tlarni autentifisikasiyalab

aniqlangan ma'lumotlarni olish imkoniyatlarini ko'rsatdi.

Kalit so’zlar: quritish, autentifikasiya, multispectral tavsiv, dorivor o'simliklar.

Beenenue

BomBimHCTBO JiedeOHBIX pacTEeH I TIOABEPTAIOTCS
cymke. HekoTopsle U3 HUX, Takue KakK JAHIBII U
MMaropoOTHHUK, HHOrJa HUCIIOJIB3YIOTCA B CBCXKEM
cocrossHuu. Ho 3TH ciiydyam SIBISIOTCS HCKITIO-
YCHUCM U3 OGHICI‘O mnopsaakKa HMCIIOJIb30BaHUA
Ne4eOHBIX pacTEHHH B (hapMaIrleBTHKH.

[porece cymiku ucnons3yercs Wi MOTy4eHHs 1
COXpaHEeHWUs! ChIpbs, OOJIee YCTOMUMBOIO TIPY XpaHEHHH,
Goree SKOHOMHOIO TIpH TIEPEBO3KE 1 Ooliee yI00HOTO TpH
JTATTBHEHIIINX OTEPAAX C HUM.

Ilpu 3arotoBke Je4eOHBIX TpaB TpoOIECC
CYIIKM — O4YEHb OTBETCTBEHHAsI M BAKHAS OIEparlyis.
BbicTaBUB HEMPaBUIIBHBIA PEXKUM CYIIKH JIEUEOHBIX
TpaB, MOXHO HC TOJIBKO 3HAYUTCIbHO YMCHBUINTD,
HO M COBCEM YHUUYTOXHTH COACPNKAIIUECIA B CbIPhE
LICHHBIC MHTPSIUEHTHI - JIeueOHbIC BEIECTBA.

B ka)1oM pacTeHMH HEIPEPHIBHO B TEUCHHE
BCEH KM3HH COBEPIIAIOTCS CIOKHBIC (PU3NYECKHE,
OMOJIOrHYeCKrEe M OMOXUMHUYECKHE TTpoIecchl. et
oOpa3oBaHHME  YIJICBOJOB,  OCIKOB,  JKUPOB,
OpPraHMYECKHX KHCIIOT, ajKaJIOWJOB, TIUKO3HJIOB,
HEIPEPBIBHO COBEPIIIAIOTCS MPOLIECCHI PACIIECIIIICHUS H
00pa3oBaHuUsl HOBBIX CoeAMHEHMI [ 1, 2].

B ¢dapmarieBTHYeCKO TPOMBIILIICHHOCTH
yuensercs OoNbplloe BHUMAaHUE HCCICAOBAHUIO
nmpoliecca TNPUTOTOBICHUS W TiepepaboTKh JieKap-
CTBEHHBIX TpaB. B CBSA3M C OTHM, IPUMEHHUB YCO-
BEPIIICHCTBOBAHHBIE COBPEMEHHBIE  TEXHOJIOTHH
MPOIIECCOB W ammapaToB sl MepepadoTKH Jiedel-
HBIX TpaB, pa3paboTaHbl yCTPOWCTBA ISl MONyde-
HHUS KAQ4eCTBEHHOTrO (hapMaIleBTHIECKOr0 CHIPBS H
OMOJIOTMYECKH aKTUBHBIX BEIIECTB, OBLJIO BHEIPEHO
3Heprocoeperaroiiee CyImiIbHOe 000pya0BaHUE U
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Sample

Puc. 1. Cxema n3mepureibHOii kamepbl Videometer 2.

TEXHOJIOTUH B TMPOMBIIIICHHOCTh JJIS CYIIKH ChI-
pbsi, YCOBEPIICHCTBOBAaHA CYIIMIIbHAS YCTaHOBKA
JUIsl CYIIKH JIGKAPCTBEHHBIX pacTeHHi, pa3paboraH-
Has Ha OCHOBE HAy4YHBIX pekoMeHaanuii. Bmecre ¢
TEM MUMEET BaXXHOE HAy4YHOE M TPaKTHUECKOE 3Ha-
YeHUE CO3J[aHME PAlMOHANBHOW KOHCTPYKIMH CY-
IIMJIBHOW YCTaHOBKH, palOoTaroleii 0e3 3JIeKTpo-
SHEPIMM U NMPUMEHEHHE MHHOBAIIMOHHBIX METOJIOB
JUISL COXpAHEHWsl JIEKapCTBEHHBIX CBOMCTB pacTe-
HUH, YYUTHIBAIOIIMX TEIUIOQU3UUYSCKUE CBOMCTBA
CBIPBEBBIX MaTEPHAIIOB.

B Hacrosmee BpeMs B MUPOBOU IIPaKTHKE
WCTIONB3YIOTCS  PA3IMUHbIE CIOCOOBI CYIIKH  ChIPBSL
Cpeau U3BECTHBIX KOHCTPYKLIHH CYIIMJIOK B ITH-
IICBOM TEXHOJOTMH IIMPOKOE MPUMEHEHUE TOJY-
YHJIM KOHBEKTHUBHBIC CYIIMJIKH, B KOTOPBIX BBICY-
MIMBAaeMbI MaTeprall 00TEeKaeTcsl MOTOKOM T0J0-
TPETOro CYNIMIIBHOTO areHTa - BO3AYXOM, COJTHEY-
HBIMH JTy4aMH, TOTOYHBIMH Tra3aMu U Jp. [3-5].

AHanmm3 JMTepaTypHBIX UCTOYHMKOB MOKAa3all
OTCYTCTBHE JAHHBIX MO HCCICJOBAHUIO BIIUSHHS
CTPYKTYPBI MOTOKOB TEIJIOHOCHTENEeH Ha MpoduIiIb
Temmepatypsl 10 (¢dazaM B NPOMBIIIICHHBIX
CYIIMJIBHBIX ammapaTax, 4To He MO3BOJISET CO31aTh
3(EKTUBHYIO TEXHOJIOIHIO TIOMYYCHHUS BBICYIICHHBIX
Jie4eOHBIX TPaB BHICOKOTO KauecTBa.

O0beKTHI M METOIbI NCCJIEIOBAHMS

THonyuenue muococnexmpanbHvlx u300padice-
Huti pacmenuti (MSI).

MynbTHCIIEKTPAJIbHOE H300pakeHHue JBYX
00pa3IoB JIeUEeOHBIX PACTCHUH OBLIO 3alMCaHO C
noMompio yerpoiictea VideometerLab2® (Videometer
A/S, Denmark), oCHaIIICHHOTO MYJIETUCIICKTPAJILHOM Ka-
Mepoii (Scorpion SCOR-20SOM, 1200x1200 mukceneid),
NpeHa3HAYCeHHOW [T 1ab0paTOpHOro aHam3a, KO-
TOPBIN CIIOCOOEH M3MEPSITh MHTCHCUBHOCTH CBETA B
obmactu VIS-NIR or 405 mo 1050 HM ¢ ucmonb30-
BaHueM 19 m3mydaronmx cBeToanoaos (puc. 1).

Jlo momydeHusi MyJIbTHCIIEKTPaIbHBIX H300-
pakeHUil kamepa Oblla OTKAJIMOpOBaHA TPEMs IO-

CIIe/IOBATENbHBIMU TIACTUHAMU: OCNTBIMHU, TEMHBI-
MH W CMCIIAaHHBIMU LBeTaMH. BepxHee oTBepcThe
OBLITO UCIIONIF30BAHO C IENbIO pa3MEIeHUsT KaMepHl,
TOr/Ia KaK HW)KHEE OTBEPCTUE HCIIOIb30BaJIOCh C
HENBI0 pa3MenieHus: 00beKTa JJIsl IOMydeHHs U300-
paKeHHS.

Jo nmony4eHust n300pakeHus1, JedeOHbIe Tpa-
BBl HaxX0oAWJI0Ch B aucke [lerpuya u ObuTH momere-
HBl B TEMHOTY, TIOHIDKas Momyio chepy, ToKa oHa
HE BOWJIET B KOHTAKT C OMOPHOM TUIACTHHOW 00pa3-
na. Ha xaxuapiii oOpaserr ObLIO 3allMCaHO J1Ba TPEX-
MepHBIX n300pakeHus. [locie momyuenus u3o0pa-
KEHUSI CPEJTHUE CIIEKTPhI MOCIEeTHEr0 ObLTH H3BIIC-
YeHBI M3 KKJ0Tr0o Ky0a ¢ TIOMOIIBIO MPOrpaMMHOTO
obecrieuenust VideometerLab2®. CrektpaibHbIe
JlaHHbIC OBUTH M3BJICYEHBI M3 UHTEpECYIoNIeH oba-
cru (ROI), uro mo3zBonmiio monyuuTs 6a3y JaHHBIX,
conmeprkarryro 18 cpemHux CIEeKTPOB.

Ilpeosapumenvuas obpabomka uzobpadice-
HUll CPEOHUX CNEeKMpOos.

YToObl ONTUMH3UPOBATh TOYHOCTH MPEICKA-
3aHUS MOJENell 3a cuer yMeHblieHus 3(dexToB
paccesiHHs, K CPEHHM CIIEKTpaM MPUMEHEH CTaH-
TapTHRIA HOpMaibHBIN BapuatuB (SNV). IIpensa-
putenbHas 00pabOTKa JaHHBIX ObLIa BBIIOJIHEHA C
ucnonns3oBanueM PLS-Toolbox v.7.5 (Eigenvector
Research) nns MATLAB 2013b (The Mathworks
Inc., Natic, MA, CIIIA).

Yacmuunvii, naubonee nPUOIUINCEHHBIN K
K8a0pamuiHoMy OUCKPUMUHAHIMHOMY AHATU3Y.

Yactnunblii, Hambonee MNPHONMKEHHBIH K
KBaJpaTUYHOMY  JUCKPUMHUHAHTHOMY  aHAIIU3Y
(PLSDA) BBITIONHSIICS Ha CPETHUX CIIEKTpax H300-
pakeHHs TOclie TpeABapUTelbHOW 00paboTKU B
MATLAB R2013b (The Mathworks Inc., Natic,
MA, USA) c ucnons3zoBannem PLS-Toolbox v.7.5
(Eigenvector Research). OntumanbHOe KOTHYECTBO
ko3 duimenToB yactuuHOrO Hambolee MPHOIHU-
’KEHHOT'O KBaJ[PaTUYHOMY JTUCKPHMHUHAHTHOMY aHa-
JIN3y OLEHUBAJIOCH ITYTEM aHaJM3a MPOIIEHTa OIIHO-
KU TIPOBEPKHU U OMIMOKH, MTOTYYEHHOH C ee OlleHKOH
B BHJIC TIOTPEIIHOCTH.

[Ipomenypa w3BICYECHUS NAHHBIX W3 MYIIb-
THUCTICKTPAJIbHBIX U300PAYKCHHIA TIepe/l BBIMOTHCHH-
€M YaCTMYHOr0 HanOosiee MPUOIMIKSHHOTO K KBaI-
paTHYHOMY JVMCKPHMHUHAHTHOMY aHalu3y o0oOiie-
Ha Ha puc. 2.

Pe3yabTaThl U 00CyXK/AeHHE

Allium motor R Kum or Levichov — Jlyk
Motop (y30.), Duaem 3anaguoro Tsaup-lllans. Kak
TIAIIIEBOE PACTEHVIE JIYK MOTOP MOMy4HI U3BECTHOCTD B
nocineqnue  10-15  njer. B pesymbrare
MPOBENICHHBIX OIMPOCOB MECTHOrO HACEICHUS |
TaOMOOB YCTaHOBJICHO, YTO CBEACHHUSA O IOJE3HBIX
CBOMCTBAxX MOTOpa 61)IJ'II/I IIPUBHECCHBI XUTCIIAMU
TOPHBIX  KHMIUIakoB  KHprusckoit  TeppuUTOpuu
Yarkanbckoro xpebra. Panee ero 3Hamm B
OCHOBHOM TONbKO B IlapkeHTCkOM paiioHe, rae
BIIEPBBIE OH PACIPOCTPAHSICA IIyTEM MPOJAKH.
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Kanmubposka 1abopatopHoit
KaMmepsl 2

JlexapcTBeHHbBIE
pacreHus

ABTOMaTHUeCKas MpoLeaypa

v

!

CoOop n300pakeHui

|

Bri6op ROI

|

CpenHue CIieKTpbI

|

[penobpabdoTka

|

PLSDA

Puc. 2. Aliroputm nosty4eHusi MHOTOCIeKTPaJbHbIX H300paxeHuii (MSI) jieueGHbBIX TpaB.

ITozxxe »kutenu bBocTaHNIBIKCKOTO palioHa TakKxke
CTaJi 3aHUMAThCsi COOPOM U MPOAAKEN STOro JyKa.
Hacenenuio OonpIIMHCTBA Jpyrux pailoHOB O
MUIIEBBIX ~ CBOMCTBaX JAaHHOI'O PACTEHHS JIO
HACTOSIIET0 BpEMEHH OBLJIO HE M3BECTHO [6-8].

OcHoBHAst 0COOEHHOCTh MOTOPA, 110 KOTOPBIH
COOpPIIMKK OTJIMYAIOT €ro OT JPYruX IYKOB —
HAJIMYHE OPaHXEBOTO COKa Ha M3JIOME KOPHEBOU
meiiku. HecMoTps Ha IIMPOKUI apealt, TaHHBIM BUL
HE MMeeT BBICOKOro Oaina obwmst. Ero HeGonpmme
3amachl  3aperMCTPUPOBAaHBl  Ha  YTaMCKOM,
Yarkanbckom 1 KypamuHCcKOoM XpeOTax.

COop Jiyka, KaK IPaBUJIO, IPOM3BOIUTCS C
arpernst 10 Havasa UroHs. ChIpbeM SIBISIOTCS JIUCTBS,
KOTOpBIC TPH pealM3allii PacKIabl-BaloOTCs T10
HeOonbIMM Kyukam BecoM 500-600 T 1 mposarotcs, B
OCHOBHOM Ha 0a3apax Ilapkenta, SInru6asapa.

Morop (Allium motor) no wuHOpPMALHUH,
MOJTYYEHHOH OT MECTHBIX XHTellell U Tabn0oB, Mpu
yrnoTpeOJIeHnd B TWILYy TIOBBIIIAET JaBIICHHUE,
OKa3bIBaeT OOIICYKpEIUISIoiee JEHCTBUE TOCie
JUTUTENBHBIX OONe3Hel, CITocoOCTBYET TTOBHIIICHHIO
00IIero TOHyca OpraHru3Ma.

XUMHYECKUI aHaaWu3 IoKa3ad, 4TO JIMCThS,
coOpaHHbIe B (haze OyTOHHM3AILMH COIEPXKAT KICTIATKH
12,3%, cpporo mporenHa 22,6%, pacTBOPEHHOTO
nporenHa 7,7%, Bombl 10,4%, dumaBonoumo 0,7%,
¢ochopa 0,11%, cymmy pactBopuMBIX caxapoB 3,6%,
Biaru 4,5% [6-9].

Cpenu dropst ctpansl “Morop” (Allium mo-
for) OTJIMYAeTCs JIeUeOHBIMU CBOMCTBAMU U OOraThIM
BUTAMHHHBIM COCTaBOM. B cocTaBe comepxarcs

Butamuasl C, B, B,, PP, E u mpoButammu A.
Conepkarcsi Takke caxapa, OCJKH, Makpo- |
MHKpOo37IeMeHTHL. [103ToMy MOTOp M31aBHA HCTIONB3YETCS
HaceJIeHHEeM ISl IPUTOTOBJICHHST Y 30EKCKOH CaMChl
W3 3€leHH M JPYTUX TMHIIEBBIX TPOAYKTOB U
KyJnuHapHbIX u3nenuit. Ilo pacckazam MOXKUIIBIX
JIOZIe B TOJIONHBIE TOABI, TMEPEXUTHIE HAIIUMU
MpeAKaMy, MECTHOE HaceleHUue YIoTpeOsio
JUKOPACTYIIMH MOTOp, TOAOPOXKHHK, MNaCTYIIbIO
CYMKY OOBIKHOBEHHYIO, OOSIPBIIIHUK TEM CaMbIM
COXPaHUJIH KU3Hb.

MoTop OTHOCHTCS K CeMENHCTBY JTyKOBHYHBIX
pacreHuii. B OCHOBHOM, OH MHpoU3pacTacT Ha
MOJAHOXKBAX YaTKaIbCKUX Iop 3amagHoro TsHb-
[[Mana. OTHOCHUTCA K SHAEMHUYECKHM PACTEHUSM,
T.K. pacTéT TOJBKO HAa OrpaHUYEHHON TEPPHUTOPHHU.
Morop pacTér Ha NOJHOXKBSAX TOp, B IECYAHBIX
MeCTaX, Cpeal KyCTapHHUKOB, Ha  OTKPBITBIX
MyCTBIPAX, B TEHHCTHIX MecTax. I[lo pecryOnuke
HacuuThiBaercs 250 BUIOB TyKOBUYHBIX PAaCTEHUH,
HO MOTOp, KOTOPBI OTHOCHTCS K 3TOMY CEMEUCTBY
pE3KO OTIMYaeTcs OT JAPYruX IpeAcTaBUTENeH
ceMeiicTBa BHEITHUMH MOP(OJIOTHIECKUMH BHIAMH
BEreTaTUBHBIX W  MOP(OJIOrHMYECKHX  OpPTraHOB
(;rykoBwHIIa, cTEOENb, JIUCTBA, IIBETHI) K BKYCOM.

Cenna (Folia sennae) — 3TO MHOTOIIETHEE
pacTeHue, TpeCTaBIeHHOEe KYyCTAPHUKOM M OTHOCS-
meecsi K ceMelcTBy OO0OBBIX, MPOU3PACTAIONINM B
3acynuIMBBIX paitonax HOxuHoi Amepuku, Boctou-
Holt Adpuku u mp.

JIuctes ceHHBI — cabUTENBEHOE CPENICTBO pac-
TUTENBHOTO TPOUCXOXKACHHUA. B JHCTBSIX CEHHBI
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Mortop (Allium motor)

JIuctes cennsl (Folia sennae)

Puc. 3. O6pa3upl JeKapcTBEHHBIX TPaB.

coJiep KaTCs TUaHTPOHOBBIE TIMKO3UABI (0KOIO 3%)
- cegno3uasl A, A;, B-G; HeOONLIIOE KOIMYECTBO
aHTPAaXUHOHOBBIX TJIMKO3UJIOB, B T.U. aJI03-3MOJIHA
U pedH — 8 miMKo3uaoB; okomo 10% ciusy;
(daBoHOMIBI, B T.4. IPOU3BOAHBIE KaMm(epona;
rIMKo3u bl HadTaneHa [10-13].

VYuenbiMu TalIKEHTCKOrO TOCYJIapCTBEHHOIO
TexHuueckoro ynuepcurera (Taml TY) pa3paborana
TeITMOAKKYMYJISIIMOHHAS CYIIMIbHAS ycTaHoBKa [14-16].
DKclepuMeHTaNbHbIC UCCIIEIOBAHMS TPOIIecca CYII-
Kd TpoBoAWIMCh B jtaboparopun Taml TY. OcHoBHOE
TpeOOBAHKE K STUM 3KCIIEPHUMEHTAM COCTOSUIO B HAanOoIIee
TOYHOM  BOCTIPOHM3BEJICHMH  TIPOLIECCOB  TEIIOMAC-
CO00OMEHA IIPH T'eITUOCYIIKE JICUCOHBIX TPAB.

Jlanee nony4eHHbIe 00pa3iibl JeUeOHBIX pac-

TeHu#, kak Motop (Allium motor) u cenna (Folia
sennae) MOAPOOHO M3YYAJIUCh B JIAOOPATOPUH HH-
ctutyT «VetAgro Sup» Bo @paHIuu MPOBEACHUEM
MYJIBTHCIIEKTPAILHOTO aHaim3a (puc. 3).

3aki0uenue

Takum o00pa3oM, YacTU4HBIA HauOosee
MPHOJIMKEHHBIN K KBapaTHYHOMY JUCKPUMUHAHT-
Homy aHaimzy naér 100% uneHTnduKanuio He3aBU-
CUMO OT TOrO, 4YTO TIOKa3aJl aHaju3 JHCThEB
JiedeOHBIX TpaB. [lonmydeHHbIe pe3ybTaThl POBEAEH-
HBIX aHAJIM30B MEPEeKPECTHON MPOBEPKH MOAETH
PLSDA moka3ami, 94T0 MYyJIbTHCIEKTpalbHAsl CH-
cTeMa BU3yalH3alMd MOXET ayTeHTH(QHUINPOBATH
JIUCThS BBICYIIIEHHBIX JICYEOHBIX TPaB.
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