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Cnoco0 3KcrpeccHOro ompejaejeHusi OTAeJIbHbIX
noxkasarteJieii KauecTBa MacJia rpenKoro opexa mno
CUTHAJIAM AHAJM3AaTOPA «3JIEKTPOHHBIN HOC

Express method for determination of selected
quality indexes of walnut oil using analyzer
signals «Electronic nose»

Pedepar. B cratbe paccMaTpuBaeTcs MpoOLECC aBTOOKUCIEHHS MAcell, MONTYyYEHHBIX CIOCOOOM XOJOAHOTO INPECCOBAHMS.
VYcTaHOBIEHO, YTO Macio TPEIKOro opexa ObICTPO OKHCIAETCS M3-3a MpeoOiafaHus B COCTaBE HEHACHIIIEHHBIX JKUPHBIX KHCIOT
(90,4 %). Teopernyeckn 060CHOBAHO, YTO JECTPYKIMS TPUIIIULIECPHIOB C HAKOIUICHHEM OJOPHUPYIOIIHX [POAYKTOB OKHCICHHS CBHU-
JIETENILCTBYET O XO/I€ IOCTATOYHO TTyOOKNX OKHCIHTEIBHBIX IIPOLECCOB, KOTOPHIE HE BCEIa COMPOBOKIAIOTCS H3MEHEHUSIMI Opra-
HOJIENITHUECKNX TOKa3aTelel, He YIOBUMBI OHOJIOTHYECKHMH CEHCOPHBIMU CHCTeMaMu. B paboTe rmokazaHa BO3MOXKHOCTb IPHMEHe-
HUA aHanu3aropa razoB « MAI-8» ¢ MeTomonornel «3MEKTPOHHBII HOCY /IS OLIEHKH CTETIEHH OKUCIHTEIILHOTO IPOrOpKaHUs Macia
TPELKOr0 Opexa M0 COCTaBy pPaBHOBECHOMU ra3oBoil ¢a3sl. IIpoaHanu3upoBaHbl H3MEHEHUS] KOTHYECTBEHHOTO M KaUECTBEHHOTO CO-
CTaBa JIETKOJIETY4HX BEIIECTB HaJ MacioM TPEIKOro opexa B Mpolecce XpaHeHus. Pa3paboTaH skcmpecc-crocod omnpeneneHus Ie-
PEKHCHOTO YHCTIa 110 CUTHAJIAM CEHCOpa € MOKPBITUEM TOIUITHICHTINKONb ce0alHaT, KOTOPBIi Hanbosee CeNeKTUBHO JETEKTUPY-
€T CIUPTHI, COCAUHCHUS ¢ NEPEKUCHBIMU M T'MAPONEPEKUCHBIMU rpynnaMu. CUrHajbl CEHCOpa ¢ IOKPBITHEM JHUIMKIOreKcaH-18-
KpayH-6, CEeJIEKTUBHOTO K JIETYYHUM KHCIIOTaM, KeTOHaM, 3pupam, KOPPEIUPYIOT C KUCIOTHBIM YHCIOM. ABTOpaMH TIPEIJI0KEH HHTe-
IpaIbHBIN 1TOKa3aTeNb CTENEeHH OKHCICHUsI Macia — IUIOMIAAb «BU3YaJbHOTO OTIEYaTKa», OTPAXKAIOIIEro COJepiKaHUe MepeKucei,
KHUCIIOT, CIIUPTOB, KETOHOB, (HPOB U NMPOTYKTOB UX ITOJMMEPU3ALIIH.

Summary. This paper presents the autoxidation process of extravirgin oils. It was established that walnut oil rapidly oxidized
due to the prevalence composed of unsaturated fatty acids (90,4%). Theoretically substantiated that the destruction of triglycerides
with the accumulation of odorizing substances, oxidation products. This indicates that goes deep oxidation process, which is not ac-
companied by changes in the organoleptic characteristics. It is not perceptible by biological sensory systems. The paper deals the
possibility of using gas analyzer «MAG-8» with methodology «electronic nose» to assess the oxidation rate of walnut oil in terms
of composition and content the equilibrium gas phase. Changes in the quantitative and qualitative composition of volatile sub-
stances above oil during storage have been analyzed. Express method for determination of peroxide value and acid value using
signals of sensors coated with polyethyleneglycol sebacate and dicyclohexano-18-crown-6 has been developed. The authors offer
the integral index of oil oxidation level — the area of «visua fingerprint» that be indicative for content of peroxides, acids, alco-
hols, ketones, esters, and their polymerization products.

Kniouesvie cnosa: AHaJIN3, Ka4€CTBO, MACJIO I'PELKOT0 Ope€Xa, OKUCIEHHUE, JICTKOJIETYUNE BEIIECTBA, COp6L[I/I$I, IBE30CEHCOPEI,
<<3HeKTpOHHLIfI HOC».
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Bospacratomuii  mHTEpeC  MOTpPeOUTEs
K TpOAYKTaM C BBICOKOW OMoOIOrn4YecKkoin
LEHHOCTBIO CIIOCOOCTBYET PACIIMPEHUI0 accop-
THMEHTa PAaCTUTENBHBIX Maces, IS MPOU3BO-
CTBa KOTOPBIX BCE 4Yallle MCIIOJB3YIOT HETpaau-
LIUOHHOE CBIPHE, TaKOE€ KaK IUIOJOBBIE M BUHO-
rpafgHble KOCTOYKH, CEMEHa ThIKBbI, TOMATOB,
3apOJBIIIN TIIEHUIB, PUCOBBIE OTPYOHM, sapa
OpPEXOB, B TOM YHCJI€ TPELKHX.

BcenenctBue ocoOEHHOCTEH XMMHUYECKOT'O
cocTaBa TaKuWe Macjia JIETKO IIOJBEPrarTcs
okucneHnio. OKHUCIEHUE XHUPOB aTMOC(HEPHBIM
BO3IyXOM (aBTOOKHCIIEHHE) MPUBOAUT K 3HAUH-
TEIBHOMY YXYIIICHUIO HX MOTPEOUTENBCKUX
cBoMcTB. JXKuphl, B KOTOPBIX Hayajauch OKHUCIH-
TEJbHBIE MPOLECCHl, UMEIOT MOHWKEHHYIO CTOMi-
KOCTh IIPH JaJbHENIIEM XpaHEHHH.

BricokokauecTBEHHbIE pacTUTENbHBIE Mac-
Ja He JOJDKHBI COIEpXaTh HU IEPBUYHBIX, HU
BTOPUYHBIX TPOIYKTOB OKHUCIEHHS, WIH COJEp-
XKaTb UX B MaJbIX KOJMYECTBAX.

OkucieHne  pacTUTENBHBIX  Macel B
mpolecce MNPOM3BOACTBA HE YKJIAABIBACTCS B
paMKH OOBIYHOM OOIIENPUHATON CXEMBbI OKUCITH-
TENbHBIX  IPOLECCOB,  MPEAyCMaTpHUBAIOLICH
MOCTETNIEHHOE pa3pylleHHe UHTHOUTOPOB B Teve-
HUE WHAYKLHOHHOTO INE€PHUOIA, CONPOBOXKAAEMOE
POCTOM NEPEKUCHOTO YHCTIA.

IIponecc okuCIEHUs KUPHBIX KUCIOT B 3a-
BUCHUMOCTH OT WX CTPOEHHS M YCIIOBHUIl OKHCIe-
HUS NIPOTEKaeT HeOAWHAaKoBO. OKHUCICHHE HACHI-
HICHHBIX JKUPHBIX KHCJIOT W WX 3(QHUpOB compo-
BOXIAETCs OECTPYKLUUEH YIiepomHod unenu. B
pe3ynpraTte 00pa3yloTcs HHU3KOMOJEKYJSpHbIE
KHCJIOTBI: MypaBbHHAs, YKCYCHasl, MacysHasi, Ka-
MPOHOBAs, PHAHTOBas — M ApPYrue KapOOHWIICO-
nepxamiee coeauHeHus. OOpa3oBaBIInecs ajblie-
TUbI, KETOHBI M KHUCIOTHI CKJIOHHBI K JaibHEH-
LIEMY OKHCJICHHIO U TTOJIMMEPHU3alHH.

CKOpOCTh OKHWCIIEHHS >KUPOB OMpEIemsercs
CTPOCHUEM PAIMKAIOB >KUPHBIX KHUCJIOT, BXOAAIIUX B
COCTaB TPHUIJIMLIEPHIOB, TEMIIEPATypPHBIMHI YCIIOBHUS-
MH, IPUCYTCTBHEM B JKUpaX KaTalu3aTOpOB W WHIHU-
OUTOPOB OKHCIICHHUSI, ICHCTBUEM CBETA U PA/IUAIIHHL.

[Ipy aBTOOKHMCIIEHNH B MUILIEBBIX XHPaX B
3aBUCHUMOCTH OT 0Opa3oBaBIIUXCS crenudude-
CKHX TMPOAYKTOB OKHUCICHHUSA TPUTIUIEPUIOB TO-
SBIISIIOTCS. pa3HOOOpasHble HeXelaTeJbHbIE MpH-
BKYCBHI U 3aIlaXU: OJIEUCTBIN, CAIMCTBIN, OKUCIICH-
HBIH, METAJUIMYECKUH, PHIOHBIN, TPOTOPKJIIBIH.

[Ipobnema  ycTaHOBIEHHS  KOPPEISIHH
MEX]y OpPraHOJIENTHYECKHMMH CBOMCTBAMH KHPOB
U XMMHUYECKUMH [TOKA3aTeNAIMU SIBIISIETCA, Kak
M3BECTHO, BECbMA CIIOXHOM, HECMOTpsI Ha pac-
MPOCTPaHEHUE HOBBIX MPHOOPOB I MHTETPaib-
HOW OBICTPOIl oleHKM cocTosHUs oOpasua. He
[IPEKpAIalOTCs IONBITKY HAalTH YHUBEPCAIbHYIO
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XUMHYECKYIO0 XapaKTEPHCTUKY, Ha OCHOBAHHH
KOTOPOH MOXHO OBIIIO OB 0OBEKTUBHO CYIHUTH 00
OPTaHOJICTITUYECKON TIopYe KUPOB, Macell U pas-
JIUYHBIX MACIOCOAEPIKAIUX TPOAYKTOB.

OpHM TPyHOmbl aBTOPOB MpeajararT B Ka-
YeCTBE YHHBEPCAIbHON XapaKTepUCTHKH Tiepe-
KHCHOE YHUCJIO, IPYTHE — aHW3HIUHOBOE, TPETHH
OTIPEIETISIOT MPUCYTCTBHE KETOHOB, COAEpIKaHWE
amokuceit u T. 1. [1].

OmBITH TTOKA3BIBAIOT [2], 9YTO B OAHUX CITy-
Yasx 0OHApYKUBACTCS KOPPEJSALHUS MEXKIYy H3ME-
HEHUSMH OPTaHOJIENTHYECKUX CBOWCTB JKHPOB H
HEKOTOPHIMH XHMHUYECKHMH TOKa3aTelisiMu (Co-
JIepKaHUEeM TIEPEKHCEeN WM SIIOKUCEM, albJeru-
JOB 1 KeToHOB). CaMu 10 cebe MEePeKUCH | 3I10-
KHCH HE MMEIOT Pe3KO BBIPAKEHHOTO 3araxa |
BKyCa, HE YJIOBUMBI OHMOJIOTMYESCKUMHU CECHCOPHBI-
MU cuctemamMu. OTHAKO X POCT CBUETENHCTBY-
€T 0 XOJI IOCTATOYHO TITyOOKHUX OKUCIIUTEIBHBIX
MPOIIECCOB, UIYIINX C HAKOIUICHHEM OJO0PHPYIO-
IUX TPOAYKTOB OKucIeHus. [Ipupoma Takux
OJIOPUPYIOIINX BEIIECTB HEOMWHAKOBA IS pas-
JIMYHBIX BUJIOB MACCJI, TCXHOJIOTUU NPOU3BOACTBA
U yCJIOBHM XpaHeHus. B oHUX ciyyasix 3TO MO-
T'YT OBITh HEKOTOPBIE ANbJCTUBI, B APYTHX — Ke-
TOHBI, WM HHU3KOMOJEKYISPHBIE CBOOOIHBIE
JKUPHBIC KHCJIOTBI, WU CBO60[[HI)IC HCHACHIIICH-
HBI€ KUPHBIE KUCIIOTHI U T. TI.

B Hacrosimiee BpeMs oOIIenpu3HAHO, YTO
OTBETCTBEHHBIMU 3a PA3BUTUC HEKEIIATEIBHBIX
MIPUBKYCOB W 3aIlaxOB SIBJSIOTCS, B MEPBYIO OYe-
penb, KapOOHUIBHBIC coeuHeHus [3].

HNudopManmio 0 KauecTBEHHOM W KOJWYeE-
CTBEHHOM COCTaBE JICTKOJICTYYMX BEIICCTB PaCTH-
TENFHBIX Macell MOMyYaloT ¢ MPUMEHEHHEM XpoMa-
TOrpaIeCKuX, CIIEKTPAIHHBIX METOJOB aHAJIN3a,
a Taxxke meroma BOXKX-macc-ciekrpockormu [4].
C pa3BUTHEM COBPEMEHHBIX METOJIOB YIAJIOCh
WAEHTH(HUINPOBATH HECKOIIBKO JECSTKOB JIETKOJIe-
TY4HX BEIIECTB PACTUTEILHBIX Macel [5].

[TepcriekTHBHOMN SABIIIETCS pa3padOTKa alb-
TEPHATUBHBIX METOJIOB, CIOCOOOB, HMMECIOIIUX
SIMHBIA METOIOJIOTHIECKUN MOAX0 A M He TpeOy-
IOIUX CIJIO)KHOTO anmapaTypHOTO OGOPMIICHHUS H
MHOTOCTAIUIHON MMOATOTOBKHY TIPOOHI.

Pemenne 3amaun BO3MOXXHO C IPUMEHEHH-
€M HWHTCIUICKTYAIBHBIX CHCTEM: «3JICKTPOHHBIN
HOC», «3JIEKTPOHHBIN SI3BIK». «DIEKTPOHHBIE HO-
ChD» IAPOKO TMPUMEHSIOTCS B aHAIU3€ CHIPhS U
MUIIEBBIX TPOIYKTOB, OPHEHTUPOBAHBI HA YCTa-
HOBJICHHUE HWJICHTUYHOCTH U Pa3IMYMid B COCTaBE
JISTKOJICTY4Ynx (pakuuid o6pas3noB [6]. Ocoboe
MECTO Cpeld TaKWUX CHUCTEM 3aHMMAIOT aHaJIH3a-
TOpHl HAa OCHOBE MOJAMMDUIMPOBAHHBIX IIhE-
30KBapLEBBIX PE30HATOPOB (ITLE30CEHCOPHI).

YnpapneHne 9yBCTBUTEIBHOCTHIO U CEIICK-
THBHOCTBIO B TaKHX CHCTEMaxX BO3MOXXHO ITyTEM
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HaTpaBJICHHOTO MOI00pa MOAU(PUKATOPOB 3JIEK-
TPOJOB pe30HATOPOB. Pe3ynpraramMmum MHOTOUMC-
JICHHBIX CHCTEMHO TPOBEACHHBIX HCCIIETOBAHUI
YCTaHOBJICHO [6], 4TO HanOOMBIIHH 00hEM aHATH-
THYecKod HH(GOPMAIMM TIO CHUTHAJaM MacCHBa
CEHCOPOB MOXKET OBITH TOJyUeH IIPH KOMOWHAIIHH
B MacCHBE CEHCOPOB C YHHUBEPCAJIBHBIMHU, CEJEK-
TUBHBIMH U CHEIM(PUUESCKUMU TOKPBITUAMU. Ta-
KOH Habop CEHCOpPOB peann30BaH B MHOTOKa-
HaJIbHOM aHaju3aTope razoB «MAI-8» (mpous-
Bogutenb — OOO «CeHCOopHBIE TEXHOJIOTUM,
P®) na maccue cencopor «Food-nanoCy», koto-
pBIi TO3BOJNSET (PUKCHPOBATH M3MEHEHUS B CO-
CTaBE CIIOKHBIX CMECEH Pa3INYHbIX COCAUHEHUH.

Ienp uccnenoBanus: OLEHUTh BO3MOKHOCTh
TIPUMEHEHHUs aHaym3aropa ra3oB «MAI-8» Ha oc-
HOBE BOCBMHU DPa3HOXapaKTEPHBIX MbE30CEHCOPOB
JUI U3y4EHHs COCTOSIHUS Macila TPELKOro opexa
MIPU XpaHEHUH U BO3MO)KXHOCTH OIEHKH 10 COCTaBY
PaBHOBECHOM Tra3oBoi (Da3pl TOKazaTeNiel Kade-
CTBa, OTPAKAIOIINX MPOLECCH OKUCIICHUSI Maca.

B xadecTBe OCHOBHOTO O0BEKTa HCCIENO-
BaHWI BHIOpaH oOpa3ell mMaciia TPEeIKOTo opexa,
MOJYYEHHBIA COCOOOM XOJOAHOTO MPECCOBAHMUS
0e3 100aBICHUS AaHTUOKCHUIAHTOB.

B crexnsaHBIE TPOOOOTOOPHHUKHN TTOMETIA-
mu o 30 T macna (n=12), repMeTUYHO 3aKpbHIBa-
mu. OCHOBHBIM (AaKTOPOM, KaTAU3UPYIOIUM
MpoIIecC OKUCIICHUS, BHIOPAH YIbTPAQHOICTOBbIN
cgeT. [Ipo6pl XpaHWIN Ha PacCESTHHOM CBETY IpHU
temmneparype 1942 °C. OOmee BpeMs BoO3JCH-
CTBHSI Ha IPOOBI COCTABHUIIO 8 CYTOK, C IIAarOM H3-
Mepenns 48 4acoB (4 KOHTPOJIBHBIE TOUKH).

B kaxxaoii KOHTPOJBHOH TOUYKE OTOMpanu
5T cpenneil npoObl Maciia, HOMEIAIN B CTEKJISIH-
HBIA OIOKC € TIOJIMYpPEeTaHOBOM MeMOpaHOM, BbI-
nepkuBaid B TedeHue 20 MUH 10 HACHIICHUS
paBHOBECHOI ra30oBoit (asel (PI'D) nerkoneryun-
MU KOMIIOHEHTaMHd NpoObl. WHIMBUIYaIbHBIM
wmpunem ot6éupamu 3 cv® PI® u BBOgmmM B
siUEHKy JCTEKTHPOBAHWS MHOTOKAHAIBHOTO aHa-
nmu3atopa razoB «MAI-8» ¢ MOBTOPHOCTHIO N=3.

[IpoomKNTENHPHOCT U3MEPEHHS PEAKITUU
CEHCOpPOB Ha CMECH JIETKOJIETYYHX COEIWHEHHH
B PI'® mam macnamu coctaBisiia 1 MUH C Ouc-
KpeTHOCThIO 1 c.

B maccuBe cencopos «Food-nanoC» B ka-
4YecTBE MOJIU(UKATOPOB MbE30KBAPLEBBIX PE30-
HatopoB (IIKP) mpumensiiu cTaHmapTHbBIE HETIO-
JIBIDKHBIE XpoMaTorpaduueckue Ga3pl pa3TuaHon
MOJSIPHOCTH W cnenuduieckue CcopOeHTHI, a
nMeHHO: jauHOoHMA(Tamar (JH®D), mommsTH-
nenrnukons cebanuuat ([13I0 cebanunar), monu-
STUNICHr KON aaunuHat ([I207 agumuHaT), IH-
nukiorekcan-18-kpayn-6 (/ALI-18-K-6), tputon

X-100 (TX-100), mnommdTHIICHDTHKOIE 2000
(IT2I'-2000), TOTUAMSTHUIIEHTIIUKOND CYKIIMHAT
(ITI2T"  cykmunHat),  MOJWBUHWIIIMPPOIUIAOH
(ITBII). CopOeHTbl XapakTepu3yroTcs MepeKkpecT-
HOM YYBCTBHUTENBHOCTBHIO K BEIIECTBAM pa3JINy-
HBIX KJIACCOB OPraHMYECKUX JIETKOJETyYhuX CO-
CIMHEHUH, SBISIOIINXCA HPOLYKTaMU OKHUCIIHU-
TEJBHOW JECTPYKLHH XHUPOB (HEPOKCUIBI, KETO-
HBI, CIIUPTHI, KUCIIOTHI, 3QUPHI).

B nmporpammuom obecnieuennn «MAGSofty
(UKCHpOBaIM YaCTOTHl KOJIEOAHWH CEHCOPOB
(Fi, T'r), oTHOCHTEBHBIC UX U3MeHeHus (AF;, ')
BO BPEMEHH € mIaroM | ¢ B BHJE XpOHOYAaCTOTO-
rpaMM, a TaKKe AaHAINTUYECKHE CHUIHAJIbI
(AFmax, '), mpoBomunM CTaTUCTHYECKYIO 0Opa-
OOTKY pe3yJIbTaTOB U3MEPEHHH.

AHaJINTHYECKHE CUTHAJIBI TLE30CEHCOPOB —
MaKCHUMaJIbHbIE HW3MEHEHHUs] YacTOT KojeOaHus
KBapILIEBbIX IUIACTHH B Pe3yJbTaTe COPOLMU KOM-
noHeHToB PI'® Han uccnenyempiM 0OBEKTOM Ha
TOHKMX TUIeHKaX copbeHTOB (AFmx, I'm), mpen-
CTaBJICHHBIE B BHJE «BHU3YaJILHOTO OTIEYAaTKa»
(BO) mMakcuMymoOB, KHHETHYCCKHE «BU3YaJIbHBIC
OTIIEYaTKM» U X momanu (Sgo, ['11-¢).

B kadecTBe OCHOBHBIX IOKa3aTeNel Kade-
CTBAa, XapaKTEPU3YIOIIUX CTEHECHb OKHCIEHHOCTH
PacTUTENBHOTO Macia, ONPEeASIsUIN M0 CTaHAapT-
HbIM METOJHMKAM IIepeKHCHOE [8] W KHCIOTHOE
yucno [9] Ans KONMYECTBEHHOTO ONPEACNICHHUS
MEPEKUCHBIX U THAPOIEPEKUCHBIX TPYII, a TaKKe
CBOOOJHBIX JKUPHBIX KHCJIOT WU JAPYTHX THUTpYye-
MBIX IIEJIO0YbIO BEMIECTB Macya.

JKMpHOKMCIOTHBIM cocTaB Macia rpeLKoro
opexa ompezaensnu cornacio JCTY ISO 5509-
2002 «Kupel 1 macia XHUBOTHBIE M PACTHTEIb-
Hble. [IpUTOTOBIEHNE METHUIOBBIX 3(PHUPOB KUP-
HeIX kucaot (ISO 5509:2000, IDT)». IIpo6omoa-
TOTOBKY OCYIICCTBIISUIH METOJIOM TIepedTepudu-
Kauu.  Xpomarorpaduieckoe  HCCIeOBaHHE
npoosl nmpoBogunu corynacHo JCTY ISO 5508-
2001 «Macna U XKUPBI KUBOTHBIE U PACTUTEIb-
HbIe. AHAJIN3 METOJIOM Ta30BOW XpoMaTorpaduu
METHJIOBBIX 3¢HupoB kupHbIX kuciaor (ISO
5508:1990, IDT)». Ananu3 cocTaBa KUPHBIX KHC-
JIOT IPOBOAMIIN Ha KalWJIJIIPHOM Ta30BOM XpOMa-
torpade «Kpucrammoke — 4000M» ¢ muiaMmeHHO-
HMOHU3ALMOHHBIM JIETEKTOPOM Ha KOJMOHKe  SP-
2560: gnuaHoM 100 M, BHYTpEHHUM AUAMETPOM
0,25 MM, TonuHOM OKPHITHS 0,2 MKM. Y CIOBHS
XpomaTtorpadupoBaHus: TeMIlepaTypa IETeKTopa
— 250 °C, remmeparypa wmmxektopa — 230 °C,
nasneHne Ha kojoHke — 0,8 aTM., TeMnepaTypHBIH
rpaJueHT TepMocTara KosoHOK oT 50 mo 220 °C,
(cxopocTh 4 rpaj./MuH.), Ta3-HOCUTEh — a30T.
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Jns mcciaenoBaHus OCOOEHHOCTEH mpoTe-
KaHUS OKHCIIMTENBHOTO TPOTOPKAaHUS —Macia
TPELKOro opexa ObUT M3y4YeH XKUPHOKUCIOTHBIN
cocraB mMacna (Tabmuna 1.)

Taonumal

CopneprkaHre >KUPHBIX KHCIOT

B MacJie IPEIKoro opexa

Kupnas kucnora

MaccoBas nois
B Macie, %

HacplnieHHble xKUpHbIE KUCTOTHL: 8,4%

C 110 YHICUMIIOBAs KKCIIOTA

C 14:0 MUPHUCTHHOBAS KHCJIOTa

C 16:0 TAIBMUTHHOBAS KUCJIOTA 75
C 180 CTEapUHOBAs KHCIIOTA 0,68
C 200 apaxuHOBast KUCJIOTA —
C 2.0 OereHoBast KUcjiaoTa 0,057
C 24:0 INTHOLIEPUHOBAS

24:0 ep. 010075

(TeTpako3aHOBas) KUCJIOTA

Henaceienssie xxupubie Kucnotsl: 90,4%, B 1. 4.:

MonoHeHachIIIeHHbIe JKUPHBIE KUCIOTH: 17,3%

C 161 HAJIGMUATOJIEHHOBAS KMCIIOTA 0,13
C 171 renrajeneHoBas KHCIoTa —

C 181 n9c oIeMHOBAs KUCIIOTA 17,0
C 201 N9 rajiojIeMHOBAs KUCI0TA 0,13

[TonmHeHachIIEHHbIE KUPHbIE KUCIOTHL: 73,2%

C 182 N6C LUC-JIMHOJIEBAs KUCIOTA 60,2

C 183 n3 anbda-1MHOICHOBAs 122

KHUCJIOTa !

C 183 N6 JIMHOJIEHOBASI KKCIOTA —

C 203 n6 muc-8, 11, 14- siiko3a- 05
)

TPUCHOBAs KMCJIOTAa

Macno rpenkoro opexa Mo KHPHOKHCIOT-
HOMY COCTaBy OTHOCHTCS K TpyImne macel ¢
HanOOJIbIIEH MacCOBOM IOJEH JTUHOJIEBOM KHUCIIO-
ThI, TAKMX KaK KyKypy3HOE, TIOJICOJTHEYHOE, BHHO-
rpagHoe, cad)poHOBOE, apOy3HOE, TOMATHOE, ThIK-
BEHHOE, KeZpoBOe Macia [7].

B cocTaBe Macia rpenkoro opexa mpeoosa-
alOT HCHACHIICHHBIC O KUPHBIE KHUCIOTHI —
HaunoOosiee JaOMIbHBIC B OTHOIICHHH aBTOOKHCIIE-
HUSI KOMITOHEHTBI )KHPOB.

J171s1 OLleHKM M3MEHEHUH COCTOsIHUSI TIPOOBI B
KaKI0M KOHTPOJBHOM TOUKE OMpPENeNsid MepeKc-
Hoe (ITY) m xucnorHoe umcio (KY) (pucynok 1),
nerektupoBaiu coctaB PI'® Han mpoGoii.

[T, 1/, O suone/sr

KM, mr NaOH/'r

wil |} 155

20,04 1

4 5 f

. CyT.
Pucynok 1. U3menenue nepexrcroro (1) u kucioTHoro (2)
YHCeN Macla TPELKOro opexa B MPOLIECCE XPAHEHHST

YCTaHOBIICHO, YTO MPoda B HAYAIBbHON TOUKE
JKCTIEPUMEHTa HE COOTBETCTBYET HOPMATHUBHBIM
MOKazaTessM, 3HAYeHHE KHCIOTHOTO YHCIA BBIXO-
IIAT 3a TpaHuLbl BepxHeld Hopmbl 4 mr NaOH/r, uto
CBSI3aHO C TIPOM3BOJICTBOM Maciia M3 CBHIPhS, KOTO-
poe xpaHwioch 11 MecsrieB mocie coopa yposkasi.

[lo xpoHOuUacTOTOrpaMMaM OTpPEAEITHIN
Hanboiiee MH(PpOPMATUBHBIE CEHCOPHI B MAacCHUBE,
CUTHAITBI He WH(POPMATUBHBIX CEHCOPOB W3 HTO-
FOBOM  MaTpUllbl HCKIIOYWIM. B HIEHTUYHBIX
YCIIOBUSIX TIONy4YEHBl AHAIUTHYECKHE CHUTHAIbI
«QIEKTPOHHOTO HOCa» B mapax Macina. [lokaza-
TeIh CTAOMIBHOCTH — CIBUT YacTOTHI KoJeOaHUi
B TeueHue 1 MuH, He npeBblmaronuii 2 I'm.

Jlis moucka KOJIMYECTBEHHOTO KpUTEpPHUS
OIICHKHM HaKOIUICHUSI JIETKOJICTYYUX BEIIECTB KaK
MPOJYKTOB OKHUCIICHUS TPUTIHUIICPUIOB pPaccMaT-
puBaiM Sj MO XPOHOYACTOTOTPaMMaMU IS €U~
HUYHBIX CEHCOPOB, T1ie | — MOAM(UKATOP CEHCO-
POB, a TaKkXKe CyMMapHYIO IUIOIIAIh «BU3YyaIbHO-
ro OTIEeYaTKa», MOCTPOCHHOTO 10 CHTHAJIaM HH-
(hopMaTHBHBIX CEHCOPOB (XS).

ComHas uwHQOpMaNusl TpEJICTaBlicHA B
Tabnuie 2.

Tabnuma?2
AHaJIUTUYECKUE CUTHAJIBI HH(OPMATHUBHBIX CEHCOPOB UTOMOBOM MAaTPHIIBI
MHOTOKaHAJILHOTO aHaM3aTopa ra3oB « MAI'-8»
Mopaudukarop mbe30KBap- | AHATUTUYECKUN KonTponpHas Touka
LIEBOT'0 Pe30HaTOpa CUTHAJ 1 2 3 4
IOT cebGanunar S morees, I'ii-¢ 105 114 136 150
AFmax, Tt 3 4 4 4
[I2T agunuHat S morag, L1+ 136 160 153 153
AFmax, Tt 4 4 4 4
JII-18-K-6 S qur, F'n-c 72 110 115 144
AF i, Tt 2 3 3 4
TX-100 S 1x100, I'I:C 195 230 205 210
AF i, Tt 5 5 5 5
1131-2000 S 132000, LTI-C 230 204 220 220
AFmax, Tt 6 5 5 5
[A2T cykuuuaT S nor ey, L€ 280 303 290 297
AFmax, I'ly 6 7 7 7
xS 1616 1848 1890 1925
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Haubonee 3ameTHO nM3MensieTcs: Macca copoa-
Ta, a 3HAYUT U KOHIICHTPAIWS JICTKOJIETYUHX COCIIH-
HeHuid B PI'® s ceHcopoB ¢ mokpbrtusiMu 1101
cebarmaar u J1IM-18-K-6, mposmistrommumu cpo-
CTBO K KHCJIOTaM, KETOHaM, CITUPTaM U dpupam.

HecmoTrps Ha mepekpecTHYI0 4YyBCTBUTEIb-
HocTh MOKpeiTUid [IKP Kk BeliecTBamM paziWYHBIX
ximaccos, IIOI" cebammuar Hanbojiee CEIEKTHBHO
JIETEKTHPYET CIUPTHI, COEANHEHUS C MEePEKUCHBIMU
U TUAPOIEPEKUCHbIMU Tpymmamu, a JII-18-K-6 —
JICTy4YMe KHUCIIOTBI, KETOHBI, 3¢upsl B PI'D. Ot10
MOATBEPKIAETCSI BBICOKOM JIOCTOBEPHOCTBIO pe-

5,T'e Hopma
150 €

3aBelmicHHOE 3Ha4eHAe [TH

4

-
>

\

100 - — — y y y
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

I, 1/, O MMonb/kr
a)

Pucynok 2. Koppemsiuus rmomiaaei moJ XpOHOYACTOTOTPAMMO

3yabTaToB anmpokcumarmu (R? =0,94) miomanm
MO XPOHOUYACTOTOIPaMMOI CEHCOpa C MOKPBITHEM
[I3I cebanmHAT ¢ MEPEKUCHBIM YUCIOM (PUCYHOK 2
a), JIOCTaTOYHO BBICOKOM Koppemsmueit (R? =0,87)
Spur ¢ KHCIIOTHBIM YHCIIOM (PHCYHOK 2, 0).

Ilokasanuss ceHcopa € IOKPBITHEM
[I2I" cebaruHaT KOPPETUPYIOT C TEPEKUCHBIM
YKCJIOM, YTO IO3BOJIUT 3aMEHUThH JUIMTENIbHBINA U
JIOPOTOCTOSIINKN (PEaKTHBBI) TUTPUMETPUICCKUH
METOJ TOYHBIM, IIPOCTHIM U IKCIPECCHBIM METO-
JIOM IIbE€30KBapLIEBOr0 MUKPOB3BEILIUBAHMUS.

S. e
150

y = 330x - 2692
R* =087

100

8,45
0)

¢ mokpeitusMu [0 6. (a) w

K4, mr NaOH/r 8,55

CEHCOPOB

JII-18-K-6 (6) c nmepexucHbIM (a) U KMCIOTHBIM (0) unciamMu

Onnako B cocraBe PI'® comepxaThcsi HE
TOJIBKO TIEPEKUCH, KHCIOTHI, CIHPTHI, KETOHHI,
3¢Gupbl, a U APYTUE OPraHMYECKUE COCIUHCHHMS,
TIPOIYKTHI UX TIOJTMMEPHU3AITIH, TO KOPPEKTHEE JIS
OIICHKH CTCICHW OKHUCIIUTEIBHOTO IPOTOPKAHMS
TIPEJIOKUTh MHTETPAIBHBIN II0Ka3aTelh — CYM-
MapHYyIO IUIOIAIh «BU3YAILHOTO OTmedarkay. [1o
3HAYCHHIO IUIOMIAIA «BU3YaJIbHOTO OTIIEYATKa)»
MOXKHO CyIHUTh 00 00IIeM coaep KaHny OpTraHude-
CKUX JICTKOJIETYYMX COCIUHCHUM, SBISIOIIUXCS
MPOJAYKTAMHU OKHACIIUTEILHON IECTPYKIIUH KUPOB.

[To pe3ynpTaTam HCCIIEIOBAHUN TOTYYHIN
CTaTUCTUYCCKU HaJIe)KHBIE «BU3YaJIbHBIC OTIIC-
YaTKW» MaKCUMAJBHBIX CUTHAJIOB IhE30CEHCOPOB

AFmax, T't

PEGseh

PDEGsuc

PEG2000 DCiG18kE PEG2000

AFmax, Ty

PEGseh

st 1 1 4 KOHTPOJIBHBIX TOYEK MPOO Macia rper-
KOrO Opexa, KaueCTBCHHBIH U KOJIMYCCTBEHHBIH
coctaB PI'® paznuveH (pucyHok 3).

YcTaHOBJIEHO, YTO B MPOIECCE OKUCICHUS
M3MEHSETCS TEOMETPHUS «BU3YAJIBHOTO OTIEYaT-
Ka», Bo3pacTaeT momaasb Gurypbl. OTHOCHTENb-
Has pa3HOCTH mUromazei mis 1 1 4 KOHTPOIHHBIX
Todek mpoO macna cocraBmsger 152 + 1%, abco-
JIIOTHAst pasHocTh Iwiomianedi — 12+ 0,5 %, uro
roBoput 00 u3mMeHeHuu cocraBa PI'® nag npoboii
Macjia B TPOLECCE OKHUCIIEHUS, 00pa3oBaHUU H
HAKOIUICHUU TIEPOKCHUOB, HU3IINX JKUPHBIX KHUC-
JIOT, ajJbJICTHIIOB, KETOHOB U TMPOAYKTOB UX IO-
JIUMEPU3AIIUN.

AFmax, '

Pucynox 3. «BusyanbHble OTIEYaTKH» MAaKCUMAJbHBIX OTKIHKOB [bE30CEHCOPOB razoaHanuzaropa «MAI-8»
HaJl Mpobamu Maciia rpenkoro opexa B 1 (a) u 4 (0) KOHTPOJBHBIX TOYKAX U UX CPABHEHUS (B)
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JluHamuKa W3MEHEHHsI Spo B Ipoliecce
OKUCIICHUSI MPOOBI HOCUT MOJUHOMHUAIBHBIN Xa-
paktep (pucyHok 4 a). O ToM, YTO IUIOMIATh «BH-
3yaJIbHOTO OTIIEYaTKa» OTPaKaeT CTEICHb OKHUC-
JICHHOCTH Maclia CBHJICTEIbCTBYET BBICOKAS JIO-

5. Tue

1910 T
1860 “_,r':_ i
1510 1 P

1760 4 r

4 5 6 1 ooy T

3 Y

CTOBEPHOCTh  PE3YJIbTATOB  ANIPOKCUMAIIMU
(R?=0,99) Spo ¢ mNEpEKUCHBIM YHCIOM (pHUCY-
HOK 4 6), TI0 KOTOPOMY CYIAT O CTEIIEHH OKHC-
nenHocty macen [1, 2, 3, 4], v aHaMOrHYHBIN Xa-
paxkTep U3MEHEHHSI.

5 Inc
1910 [ e

F_‘___F,.-.‘._p

1361 s
1510

i 7 y=-13%+ 66x + 1215
e P RZ =099

1710

16600 /

q 1l 13 5 7 19 21 2
ITH, 1 O samoaesr

0)

Pucynok 4. lunamuka u3Menenus mwiomann BO B mpouecce XpaHeHHs: OpoObl (a) U ee KOPPEeNsLHs ¢ MePeKUCHBIM

grcioM (0)

Takum 00pazoM, 3a OZHO H3MEPEHHE II0
IUIOIIAIN «BU3YAJILHOI'O OTIIEYaTKa» MOXKHO OlLie-
HUTb CTENEHb OKUCIEHHOCTH PAaCTUTENBHOIO Macia,
HAa OCHOBaHWM JWHAMHUKH M3MEHEHHUS Spo HMPOTHO-
3UpOBaTh TMHAMUKY M3MEHEHHsI KauecTBa poObL. A
[0 3HAYECHWsAM IUIOIIAJEeH I0J] XPOHOYACTOTOIPaM-
MaMH ceHcopoB ¢ mokpbiTusiMu 101 cebanunar u
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