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Ons obHapyXeHWs pasnMuHbIX MpuMecei u Apyrmx hakToB danbCuuKauym MOCPEACTBOM YMBILLIEHHOO
M3MeHeHWs1 COCTaBa NMPOWU3BOAMTENSIMU M3yUeH KaueCTBEHHDI COCTaB U KOJIMUECTBEHHOE coaepKaHue 3MpHbIX Macer,
peanu3yeMbix B arnTeYyHOW CeTW, METOAOM ra30BOM XPOMAaTO-MacC-CreKTpoMeTpuu. YeenuueHue uucna dasb-
cMULMPOBaHHbIX 3(MPHLIX Macen B NPOAAKE BbIIBASIET HEOGXOAMMOCTb MPOBEPKU UX KayecTBa. [JOfKHOe KayecTBo
MpOAYKUMWU JOCTUraeTcs NpyU AOCTATOYHO CTPOrOM KOMMOHEHTHOM COCTaBe, B CBS3W C YeM MepBOOYepeAHOi 3aaavelt
ABNAETCS U3yyeHWe TeprieHOMAHOMO COCTaBa HaTypasibHbIX 3PUPHBIX Macen coBpeMeHHLIMU METOAAMU.

Kmoyesbie c1o8a; 3XPUpHbIe Macna, TepreHonzbl, rasoBasi XpoMaTo-Macc-CreKTpoMeTpUst

B nocnegHve pecsatuneTms NpuMeHeHue B
Tepanuu CpeacTB PacTUTENbHOrO NPONCXOXAEHNS
HabupaeT Bce O6ONbLIYD NOMYNSpHOCTb. Beuay
pa3BUTUS Y MUKPOOPraHW3MOB PE3UCTEHTHOCTM
KO MHOMMM npenapaTaMm M ux HeathEeKTUBHOCTH,
a TaKkke u3-3a Habupawwero nonynsapHOCTb
CTPEMNEHMS K MPUMEHEHMWIO 3KONornyeckn 6es-
OMacHbIX CpeacTs, Bce Gonblue Noaer CoBeplLa-
0T BbIGOP B OTHOLUEHWW €CTECTBEHHON Tepanuu B
neyeHumn n npocdunaktuke [29].

Bnarogaps HannuMio B CBOEM COCTABE MHO-
KECTBA COSAIMHEHWIN: MOHO- U CEKBUTEPNEHOB, apo-
MaTUYECKMX M anndaTYeckmx (PeHONMbHbIX NPon3-
BOAHbIX, 3(PUpHbIE Macla OBNAAAOT  LLUMPOKUM
CNEKTPOM (hapMaKONIOrMHECKOM aKTUBHOCTU: MHO-
rme Macsia obnagaroT aHTMbaKTepuanbHbIM, NPOTU-
BOMMKPOBHBIM, (byHrMumaHeiM aeictenem [7, 10,
11, 12, 13, 16, 17, 19, 20, 21, 24, 25, 33]. MNoa
thanscudmkaumein HaTypanbHbIX 3MMPHBIX Macen
cneayeT NOHWMATL YMbIWAEHHOE U3MEHEHWE COCTa-
Ba HATYypanbHOrO 3pMPHOrO Macna C KOPLICTHO
LeSblo NyTeM MOAMELLMBAHUA PasnndHbIX A06aBOK
WK YaCTUYHOrO W3BNEYEeHMst Hanbonee LEeHHbIX
KOMIMOHEHTOB XPUPHOTrO Macna npu COXPaHEHWUM
BMAMMOCTU TOBAPHOrO Ka4ecTsa NpoaykTa. MHorue
NPOM3BOAMTENN C LESIbIO MOAYYEHUS BbIroAbl 3aMe-
HAKOT KOMMOHEHTbI CUHTETUMECKUMM AYLUUCTBIMM
BELLeCTBaMM, AOOABNSAIOT HANOHUTENN ANA YBEN-
yeHns obbema NpOoAyKTa, UCNOMb3YKT CUHTETUYE-
CKMe NpuMecH, pasnnyHbie pacTBOPUTENN U (uKca-
TOpbI apoMaTa.

MeToaoM ra3oBoi xpoMaTtorpadmm ¢ Macc-
CMEKTPOMETPUYECKMM [IETEKTOPOM M3YYeEH Kaue-
CTBEHHbI COCTaB WM KONIMHECTBEHHOE COAEPXaHUe
KOMMOHEHTOB 3(DMPHbIX Macen, peanusyeMbiX B
anNTeYHOW CETY, A1 OBHAPYXEHUS PasNIUHHbIX Npu-
Mecei u apyrux akToB hanbcuukaumm nocpea-
CTBOM YMBbILLIEHHOIO U3MeHeHust coctaea. Onpeae-
NEH KOMMOHEHTHLIM cocTaB 30 06pasLoB 3dMpHbIX
Maces, 23 13 KOTOPbIX NOKA3aNn HANIMYMe CUHTETU-
YECKMX BELLECTB, He NMPUCYLLUMX HATypanbHbIM Mac-
nam. OBHapyeHO CpaBHUTENBHO BbICOKOE COAep-
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XKaHWe TaKMX COCTABMSAOWMX, KaK AuSTMAdTanarT,
N30MpPONUIMUPUCTAT, AUMNPONUAEHINKOAL W Ap.
Kpome TOro, mpu CpaBHEHWM C XxpomaTorpadmuue-
CKMMW  MPOPUAAMM M KOMMOHEHTHbIM COCTABOM
3(PMPHLIX Maces, ONUCAHHBIM B JIMTEPATYPHBIX WUC-
TOYHMKAX, OBHAPYXEHO, YTO HEKOTopble Obpasupl
COAEPXAT XapaKTepHbIE KOMMOHEHTbI HATypasibHO-
ro Macja nMbo B OYEHb HM3KMX KOHLEHTPALMSX,
b0 He copepaT BOBCE.

Llenb paboTbl — 13y4nTb KOMMOHEHTHBIN
COCTaB 3(PUpHLIX Macen pns onpeaeneHus npu-
Mecei, hakToB thanbCUUKALMM M KOHTPONA Ka-
yecTtBa 06pasLoB.

MATEPWUAJIbl U METOAbI

OnpeaeneH KOMMOHEHTHbIM cocTae 06-
pa3uoB 30 3hMpHbIX Macen pasfn4HbIX NPOU3BO-
JUTEeNIed METOAOM ra3oBOM xpomaTtorpadum ¢
MacC-CNEKTPOMETPUYECKUM  AETEKTOPOM  MyTeM
CpaBHeHus ¢ TpeboBaHWAMM COMNacHO XpoMaTo-
rpacpuyeckmm npouasM B HOPMATMBHbLIX AOKY-
MEHTaX, @ TaKXe C COCTaBOM COrnacHoO suTepa-
TYPHbBIM JAHHbIM,

[na aHanusa mucnonb3oBanacb yHUpuUum-
pOBaHHAs METOAMKA OnpeAesieHnst KOMMOHEHTHO-
ro cocraBa 3(PUPHLIX Macen, a TakXe XpoMaTo-
rpacdpmueckas cuctema /8904 Agilent Technolo-
gies € MacC-CNeKTPOMETPUYECKUM AETEKTOPOM
5975C inert MSD.

Ons oueHkM kayectBa U OBHApYXeHus
danscucmkaumm smpHbIX Macen usbpaH MeToa
CPABHEHUS1 KOMMOHEHTHOrO COCTaBa WMCCNeayeMoro
obpasua ¢ COCTaBOM, YKa3aHHbIM B XpomaTorpadu-
YECKUX MPOMNAX MEXroCyaapCTBEHHbIX CTaHAap-
TOB, AJ151 KAXAOrO OTAENLHOrO 3(pMpHOro Macna.

XpomaTorpacmuecknii npocunb, yKasbi-
BAEMbIi B MEXIOCYAAapCTBEHHbLIX CTaHAapTax
(FOCT, ISO) nony4aloT NyTEM TWATESILHOrO aHa-
NM3a 3HaunTensHoro obvema obpasuos 3MpPHbIX
Macesn, NOAYYEHHbIX B Pa3/IMYHbLIX CTpaHax B Te-
YeHue HeCKONbKUX net [2, 3, 22, 26]. Ana aaHHO-
ro aHanm3a 3KCnepTaMm NpoBoaAnUTCS oToop nNpob,
YTO NO3BONSET HE Y4UTbIBaTb 0OpasLbl, XMMuMye-
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CKMA COCTaB KOTOPbIX OKasancs OTIUYHBLIM OT
cocTaBa 3MPHbIX Macen, CHUTAILLMXCH YUCTbIMM
N MMEIOLWUX XOPOLUME OpraHoNeNTUYECKME MOKa-
3atenu. B pesynbtate aHaNMTUYECKOro Uccneao-
BaHMS BbIAENSAIOT nepeyYeHb KOMMOHEHTOB, O6Ha-
PY>XeHHbIX BO BCex npobax. 3atem u3 obLiero
nepeyHst KOMNOHEHTOB, OOHAPYXEHHbIX B COCTa-
Be npob, BbIAENSAIOT penpe3eHTaTUBHbIE, Xapak-
TEepHbIE AN KOHKPETHOro 3hMPHOro Macna, 4to
NO3BONSET HE YYUTbIBaTb Takne (hakTbl, Kak Me-
CTO npouspacTaHus, a3y 1 Bpems cbopa Cblpbs
N METOA BblAeneHus.

PE3YJIbTATbl N OBCY)XXAEHUE

BHeLHAS OueHKa YMakOBKM U MApKMPOB-
kn 0bpa3suoB nokasana, 4YTto nojaenstoulee 60nb-
LWKHCTBO 3hmpHbIX Macen (21 n3 30) He cooTBeT-
CTBYET 3asB/IEHHbIM CTaHAAPTAM MO YNAKOBKE M
MapKMPOBKE: OTCYTCTBUE KOMbLA NEPBOro BCKPbI-
TUS, NPUTEPTOA CTEKNIAHHON WAW MONIM3TUNEHO-
BOW MPOBKK, HEOOXOAMMBIX A1 NPeAoTBpaLLEHUS
HapYLUEHUS rePMETUYHOCTM, ABASIOLLMXCA OAHUM
M3 OCHOBHbIX YC/OBWiA, MO3BOMALLIMX Mac/iaMm
COXPaHUTb CBOWU (DU3NKO-XMMUUECKUE W 3a5BJIEH-
Hble TEpaneBTUYECKME CBOMCTBA NPU XPaHEHUM.

M3 Bcero uucna uccnepoBaHHbIX 3cup-
HbIX Maces, KOMMOHEHTbI Bbi3blBaKOLLME MOAO3pe-
HUa Ha dakT danbcudmkaumm, Goinn obHapyxe-
Hbl B 23 13 30 o6pasuos.

KayeCTBeHHbIV aHaNM3 OCHOBaH Ha CpaB-
HEHUWN BPEMEH YAEpXMBaHUA U MACC-CNEKTPOB C
JAHHBIMM BMBIMOTEKN MACC-CNEKTPUYECKMX AdH-
HbIX. MAeHTUMKALNIO OTAENBbHBIX KOMMOHEHTOB
NPOBOAWAN MyTEM CpPaBHEHWS BPEMEH YAepXKuUBa-
HUS W MacC-CNeKTPOB C AaHHbIMM 6uUBIMOTEKM
MacC-CNEKTPOMETPUYECKMX AaHHbIX NIST.

ShmpHoe Macno wandes Ha ceroaHsILHMIA
JEHb pacCMaTPMBAETCA KaK OAuH W3 Haubonee
BaXHbIX MCTOMHMKOB A/1S1 BbIAESIEHNSI COSAVNHEHWIA,
06NnafatonX BbICOKOW aAHTMOKCWMAAHTHOW, aHTU-
MUKPOGHOM 1 NPOTMBOrPUOKOBON aKTUBHOCTLIO [1,
4, 6, 23, 31]. Kpome TOro, Hann4ume B COCTaBe MO-
HOTepneHoB (a- U B-TyioHbI, 6OpHEON), CECKBUTED-
neHoB (rymyneH, [B-kapuodunneH) obycnasnveaet
NPOTUBOBOCTIANINTENEHOE, aHTUOAKTEPHASIBHOE U
OTXapKUBAIOLLEE JENCTBUE.

XpoMaTorpadmyeckmini  aHanmns  3UpHoOro
Macna wandes MyckaTtHoro (Salvia sclarea) npouns-
ogutens OO0 «Jlekyc» (Poccus) nokasan, vto B
CoCTaBe coaepxuTca He MeHee 30 mHaMBMAYasb-
HbIX KOMMOHEHTOB, TOMBKO 6 M3 KOTOPbIX UMEIOT
KOHueHTpaumio 6onee 1%. Cnupt nuHanoon
(26,47%) v nuHanun auetat (41.63%) sABnAOTCA
OCHOBHbIMW  COCTaBNSAOWMMKU  AaHHOro  obpasua.
MOMUMO YKa3aHHBIX KOMMOHEHTOB OOHAPYXKEHbI a-
TEPMUHEON, CMIMPT LUTPOHENNON, repaHuA aueTaT U
kapuodunieH — MeHee 2% ot obuwero obvema.
KOMMOHEHTBI, TaKWE KaK a- U B-TyiOHbI, BOPHEON, 1
B OCOBEHHOCTW Q-FYMYJIEH, KOTOpPbIE SABASKOTCA Crie-
unuyeckuMM ANns AaHHOTO 3hUMPHOrO Macia U
JNOMKHbI COAEPXATECS B 3HAYUTENBHBIX KOMUYe-
CTBax — B WUCCNEeAOBaHHOM o6pasue OTCYyTCTBYIOT.
Bonee TOro, MOMMMO YKA3aHHLIX KOMMOHEHTOB B
6onbwoM KonuuecTse obHapyxeH austundTanat
(23%), KOTOpbI MCNONB3YeTCs B MapdroMepun u
KocMeTonorum ana ukcauum apomaTtos [5], uto
YKA3blBAET HA YMbILWIEHHOE W3MEHEHWe COCTaBa
atmpHOro Macna u AobaBneHue CUHTETUYECKUX
KOMMOHeHTOB. (Tabn. 1).

B cneayiolem obpasue 3Toro xe agup-
Horo macna npoussogutens 000 «Cubupb Hame-

Tabnvua 1 — KOMMOHEHTHbIM COCTaB obpasua 3pupHoro Macna wandea MyckatHoro npoussogutens OO0
«Jlekyc» (Poccns) No AaHHBIM XPOMAaTO-MacC-CNEKTPOMETPUN
CopeprxaHune
Bpems yaep>xmBaHus (MMH.) KomMnoHeHT (% oT yenuHore Macna)
11,250 B-MupueH 0,12
12,210 JIMMOHEH 0,38
14,096 JIMHANO0O0/ 26,47
14,796 1,2-AMrMaponuHanoon 0,25
15,506 MEHTOH 0,18
16,091 a-TeprnvHeon 2,24
16,912 LUTPOHENSION 1,12
17,538 JMHanun n3obytupar 41,63
17,717 HeUAEHTUMULMPOBAHHBIA KOMNOHEHT 0,39
17,838 uuTpoHenniun opMart 0,39
18,137 M3060pHUN aueTar 0,19
19,337 d-NUHEeH 0,14
19,563 repaHvn auetar 0,91
19,922 JNIaBaHAynon 0,10
20,704 KapuodunneH 1,07
22,007 HeNAEHTUULIMPOBAHHbIN KOMNOHEHT 0,21
23,783 avatundranar 22,82
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Tabnuua 2 — KOMNOHeHTHbIN cocTaB obpasua 3¢mpHOro Macna wandes MyckatHoro npoussogutens 000 «Cubupb

Hamegoun» (Poccus) NO AaHHLIM XPOMATO-MaCC-CNEKTPOMETPUM

Bpemsa yaepx@xmBaHus (MMH) KoMnoHeHT CopeprkaHue (% oT UenbHOro Macna)
9,1470 3-KapeH 0,42
9,5296 Y-TEPMUHEH 4,16
9,9547 KamdeH 2,64
10,7731 B-nuHeH 2,56
11,2514 B-mupueH 1,46
12,1123 O-LUMMEH 1,09
12,2186 JIMMOHEH 3,75
12,2930 3BKANUMTON 12,19
14,0149 JIMHANoon 2,04
15,0671 60pHAHOH 11,54
15,3328 13060pHeoN 4,22
15,5560 6opHUnaueTat 6,84
15,7898 TEPNUHEH-4-051 0,35
16,0768 a-TeprneHuon 1,41
17,4267 JMHanunaueTar 3,26
18,0750 6opHunauerar 0,89
20,7003 KapuodunneH 0,75
23,8357 avatundranar 39,61

Tabnuua 3 — KOMNOHEHTHLIN COCcTaB obpasua 3MpHOro Macna Menuccol nponseoautens 000 «Jlekyc» (Poccug) no

AAHHBIM XPOMATO-MaCC-CrEKTPOMETPUU

Bpemna yaep>knBaHusi, MUH. KoMrnoHeHT CopeprkaHue (% oT UenbHOro Macna)
14,0043 JIMHanoon 0,62
14,4082 eHMNITUNOBLIN CNNPT 12,46
15,0778 n3onyneron 1,06
15,3010 LUTPOHENan 18,03
16,8953 LUTPOHENNON 8,78
17,1504 Hepasb 0,19
17,4798 repaHuon 11,54
17,7562 uuTpanb 0,32
19,3505 HenAEeHTUULMPOBAHHDIN 2,72

KOMMOHEHT
19,4780 3BreHon 1,07
19,9351 repaHunauerar 2,82
21,3274 rymyneH 0,12
21,7100 Y-MYPOn€eH 0,86
21,8163 repMakpeH-D 2,20
22,0289 KOMeH 0,23
22,1246 a-MyponeH 0,67
22,3797 O-KaAMHEH 3,48
22,9749 B-anemeH 2,94
23,7933 Anatundranat 20,8
247392 HeUAEHTUULIMPOBAHHDIN 1,36

KOMMOHEHT
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Tabnuua 4 — KOMMOHEHTHbIM COCTaB oObpasua 3pupHOro Macna Menmccel npouseoautens OO0 «Cubupb
Hamegoun» (Poccus) NO AaHHLIM XPOMATO-MaCC-CNEKTPOMETPUM
Bpems yaep»mMBaHuA, MUH. KomMnoHeHT CopeprxaHue, % oT LenbHOro Macna
9,5297 a-nuHeH 0,13
12,2188 D-nuMoHeH 4,96
14,0044 JIMHanoon 0,99
15,0673 n3onyneron 1,58
15,3224 LUUTPOHENan 24,72
15,8006 a-TepnuHeon 0,28
16,9167 LMUTPOHENNON 13,52
17,4906 repaHuon 16,09
17,7563 uuTpanb 0,41
19,3612 HemAeHgng#:repLoTBaHHbm 391
19,4781 3BreHon 1,73
19,9352 Hepasb 3,09
20,1690 B-anemeH 3,13
20,7005 kapuodunneH 0,15
21,3275 rymyneH 0,21
21,8271 repMakpeH-D 3,40
22,0397 Y-MYPONn€eH 1,75
22,1247 a-MyposneH 1,07
22,2522 O-KaAMHEH 9,82
27,2371 nsonponuaMmpucTaT 2,39

Tabnuua 5 — KOMMOHEHTHbIN CoCcTaB 06pa3uoB 3(DUPHOro Macia YaliHoro JepeBa B CPaBHEHWM C JIMTEPATYPHbLIMU

BaHHBIMU
KomnoHeHTHbIN cocTas cornacHo KoMNoHeHTHbI cocTaB UccriefoBaHHbIX 06pasuoB
JIUTepaTypPHbIM AaHHbIM
KOMMOHEHT % copepr>xaHue Mpounssogutenns 000 Mpounssogutenn, 000 «Cubupb
a-NMHeH 1,0-6,0 1,269 1,305
CabuHeH 10 3,5% - -
a-TeprnuHeH 6,0-12,0 3,628 3,548
JIMMOHEH 0,5-1,5 1,061 1,092
p-UMMeH 0,5-8,0 - -
1,8-umHeon 80 10,0 - -
Y-TEPrMHEH 14,0-28,0 - -
TEPNUHOJIEH 1,5-5,0 0,239 0,243
TeprnuHeH-4-on 35,0-48,0 15,932 16,262
a-TepnuHeon 2,0-5,0 2,938 3,077
apoMaAeHApeH 0,2-3,0 1,171 1,185
nepeH 0,1-3,0 - -
KaAnHEH 0,2-3,0 - -
rnobynon 80 1,0 0,181 0,181
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Tabnuua 6 — KOMMOHEHTHbIM COCTaB 0bpasua 3MpHOro Macna reo3aukn npoussoautens OO0 «Muponna» (Poccus)
MO AAHHBIM XPOMAaTO-MacC-CNEKTPOMETPUM

Bpems yaepxmBaHus (MMH) KoMnoHeHT CopeprkaHune (% oT UenbHOro Macna)
12,4527 JAMMNPONUAEHT IKOSb 36,683
16,1514 MeTuncanuuunaT 0,150
19,5951 3BreHon 45,227
19,8821 KOM3H 0,229
20,4667 B-kapuogunneH 0,116
20,5729 apoMaAeHapeH 0,206
20,7324 KapuodunneH 11,199
21,2426 HeMaeHTUULMPOBAHHBIN 0,145

KOMMOHEHT
21,3276 rymyneH 1,493
23,6021 KapnoUNIEH OKCHA 0,496

Tabnuua 7 — KOMNOHEHTHbIN cocTaB obpasua 3MpHOro Macna reo3AVKU MO AAHHBIM XPOMAaTO-MacC-CNEKTPOMETPUU
npoussogutens OO0 «Oneoc» (Poccus)

Bpemsa yaepxxmBaHus (MMH) KomMnoHeHT Coneprkanue (% oT UenbHoOro Macna)
9,5297 a-NMHeH 0,095
17,3630 XaBUKON 0,123
19,3293 a-ky6ebeH 0,133
19,7013 3BreHon 76,848
19,8926 KonaeH 0,421
20,7535 KapuodunneH 16,240
21,3381 rymyneH 4,030
22,0608 HadTaneH 0,102
22,1884 a-papHeseH 0,141
22,5285 LUMC-KASTAMEHEH 0,824
23,0600 LMC-)KaCMOH 0,260
23,5489 HeMaEHTU(ULMPOBAHHBIN 0,206

KOMMOHEHT
23,5914 KapnoUNIEH OKCHA, 0,481

poin» (Poccusa) Takke oO6HapyxeH dukcaTop
anatundTanat B 0060 60/bLIMX KOHUEHTpaLm-
ax: ¢ poneit B 39,6% OT Bcero o6beMa KOMMO-
HeHTOB achmpHOro Macna (tabn. 2).

HaTtypanbHoe 3MpHOE Macno Menucchbl
NEKapCTBEHHOW MpPOABASET aHTMBAKTEPUASIbHOE,
NpOTMBOrpMOKOBOE,  MPOTUBOMApasuTapHoe U
cna3monuTuyeckoe aeicteme [8, 18, 28], Tak Kak
COAEPXUT BbICOKME KOHLUEHTpaLMKM MHOTEPNEHO-
BbIX anbAernaoB — repaHvanb, UWTpanb, CUPTa
repaHuoNna W CEeCKBUTEPMNEHOB, TaKWMX Kak B-
KapnoduneH un B-kapmocuneH okcua,

B aByx obpasuax acupHOro macna me-
n1ccel nekapcTeeHHon (Melissa officinalis L.) npo-
nssoanTenen 000 «JNlekyc» n OO0 «Cubupb Ha-
meaoinn» (Poccua) upaeHTudmumpoBaHo no 20
UHAMBMAYANbHBIX KOMMOHEHTOB. B cocTase admp-
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Horo macna npoussoautens OO0 «Jlekyc» — Bce-
ro 12 KOMNOHEHTOB UMEIOT KOHUEHTpauuio 6onee
1%, cpegn KOTOpbIX OBHapYy»eHbl B 3HAYMTESNb-
HOM KOMMYECTBE (PEHWNSTUAOBLIA CNMPT, KOTO-
pblii UCNONB3YETCA B MPOMBILLIIEHHOCTM B Kade-
CTBe CTabunuzaTopa, a B napdoMepHoin npo-
MbILIEHHOCTU — ANS MMMTAUMM apoMaTa po3bl,
KOMMOHEHT, KOTOPbIM HE COAEPXWUTCA B HaTy-
pasibHOM 3(UPHOM Macne Menuccol. pyrue Ma-
KOPHbIE KOMMOHEHTbI COOTBETCTBYHOT XPOMATO-
rpacpuyeckoMy npoun nccieayemoro Macna,
OAHAKO M B 3TOM obpasue MOMMMO YKA3aHHbIX
cocTasnawowmx obHapyxeH austundTanat B
6onbwmx konuyecTeax (Tabn. 3).

B KOMMOHEHTHOM COCTaBe (PUPHOro Macna
npoussoauTens OO0 «Cubupb HaMeloWn» AUSTU-
dTanat He OOHapyXeH, HO KpOME KOMMOHEHTOB,
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Tabnua 8 — KOMMOHEHTHbI CcocTaB o6pasua apupHOro Macna Tyu npoussogutens OO0  «Cubupb
Hamegoun» (Poccus) NO AaHHLIM XPOMATO-MaCC-CNEKTPOMETPUM
Bpemsa yaepxmBaHus (MMH) KomMnoHeHT Copeprkanue (% oT UenbHOro Macna)
9,3703 a-TyNOH 0,487
9,5403 d- NUHEH 1,730
9,9442 KamgeH 1,247
10,7201 cabuHeH 3,398
11,2516 B-MupueH 0,952
11,7086 3-KapeH 0,401
11,8893 d-TEePNUHEH 0,419
12,1018 TFUMMEH 2,902
12,2081 JIMMOHEH 1,823
12,9947 Y-TEPMMHEH 1,000
13,7174 deHxoH 11,791
14,0044 4-kapeH 0,504
14,1425 TYWOH 1,242
14,3976 B-TyiioH 9,559
14,7271 HeUAEHTUULMPOBAHHDIN 0,815
KOMMOHEHT
14,9503 a-KonaeH 0,230
15,0566 60pHAHOH 0,202
15,4286 UMKNOGEHXEH 1,013
15,7900 TepnuHeH-4-on 3,826
16,0876 a -TEPNUHEON 0,326
16,6403 HeUAEHTUULIMPOBAHHDIN 0,378
KOMMOHEHT
17,3524 HeUAEHTUULIMPOBAHHDIN 0,313
KOMMOHEHT
17,6394 TylMnauertar 0,926
18,1177 n3o060pHUnaueTaT 0,246
18,2027 cabuHunauerar 37,304
18,9573 Y-TEPMMHEON 14,251
19,3081 2-KapeH 0,433
22,5285 KaJJMHEH 1,152
23,8465 anatundranat 0,445
25,1644 neHTuidTUAdTaNnaT 0,684

Tabnuua 9 — KOMNOHEHTHBIN cocTaB 06pasua aupHOro Macna 6epramota npouseoautens OO0 «Oneoc» (Poccua) no
JAHHBIM XPOMAaTO-MacC-CreKTPOMETpUn

Bpema yaep>xuBaHus (MuH) KomMnoHeHT Coneprkanume (% oT UenbHOro Macna)
9,5296 a-NMHeH 1,410
10,7200 B-TynoH 0,070
11,2514 B-MupueH 0,638
12,2824 D-nuMoHeH 31,947
12,8351 JAMMNPONMUAEHTINKOSb 18,288
14,0893 JIMHAnoon 20,855
14,8120 1,2-auruaponuHanoon 0,632
17,0334 HeMAEHTU(ULMPOBAHHbIN 0,171

KOMMOHEHT
17,4904 NmHanunu3obytupar 26,626
19,2973 TpUaLETUH 0,507
22,0076 XOTPUEHON 0,083
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Tabnmua 10 — KOMNOHEHTHBIN coCTae obpasua 3pmupHOro Macia 6epramMota no AaHHbIM XPOMaTO-MacC-CNEKTPOMETPUN
npoussogutens 000 «Cubupb Hameponn» (Poccuns)

Bpema yaep>xmnBaHus (MuH) KoMnoHeHT Coneprkanue (% oT UenbHOro Macna)
9,5402 a-nuHeH 7,768
9,9548 KamdpeH 0,133
10,7731 B-nnHeH 0,215
11,2514 B-mupueH 0,488
12,1124 p-uMMeEH 0,327
12,2505 D-nMMOHeH 22,913
14,0043 JIMHanoon 1,374
16,0875 a-TepnuHeon 0,175
17,1397 Hepanb 0,136
17,4479 JMHanunauerar 11,365
17,7455 umTpanb 0,161
17,7880 1,2-auruaponuHanoon 0,182
19,3080 AnaueTaT rmuepvHa 4,260
23,8251 Anatundtanar 49,790

COOTBETCTBYIOLLMX XPOMaTorpachuueckomy npotu-
N0 3PUPHOrO Macna MEeNNCChbl, BLISIBAIEH M30Mpo-
MUAMUPUCTAT — CUHTETUYECKMIA KOMIMOHEHT, KOTO-
pbliA HaCTO NPVMEHSIETCA B KAYECTBE PacTBOpPUTENS
U CUHTETUYECKOTO XUpa B KOCMETUMYECKMX Cpef-
CTBaX, a TAKXKe B KAYeCTBE 3aKpenutens apoMaToB
B NApOMEPHBIX KOMMO3MUMSX (Tabn. 4).

O6HapyxeHHble MKCaTOp apoMaTta, CUH-
TETUYECKMA apoMaTU3aToOp W PacTBOPUTENb He
coAepXaTca B HaTypanbHOM 3DMPHOM Mac/e u
MOKa3bIBAOT CUHTETUYECKYHO NPUPOAY KOMMOHEH-
TOB, YTO HE COOTBETCTBYET 3asIB/IEHHLIM CTaHAAp-
TaM KadecTsa.

CneaytoliMin  UCCNEAOBaHHbIA obBpaszel, —
acmpHOE Macno YaiHoro aepesa ( Melaleuca alterni-
folia), nponzsoanTtens OO0 «Muponna» (Poccus),
B COCTaBe KOTOpPOro 6b110 0bHapyxeHo 27 pas3nuy-
HbIX KOMMOHEHTOB, MAC/I0 COAEPXUT BCero 10 kom-
MOHEHTOB, MMEIOLLNX KOHUEHTpauuio 6onee 1%.
Cpean HuX B 6OMBLLUIOM KOIMYECTBE CNUPT Tepnu-
HeH-4-051, 3-KapeH, a TakXke B HEOOMBbLLIOM KONn4de-
CTBE TeprneHouabl G-TEPNMHEH, a-nuHeH, D-numo-
HEH U O-UMMEH. Takxe OBHapyXeH h1KCaTop apo-
mMaTa ausTundTanat u AUNPONUIEHISIMKONb, KOTO-
pblii  SBNSIETCA  PacTBOPUTENEM — HATypanbHOE
ahmpHOE MacNo HEe MOXET COAEPXaTb YKa3aHHbIX
KOMIMOHEHTOB, YTO rOBOPUT O CMHTETUYECKON npu-
poae BeLecTs.

SctupHoe Macno YalhHOro JepeBa
06nafiaeT BbICOKMM YPOBHEM MPOTMBOrPUBKOBOMN,
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aHTUBAKTEpUANBHOM M NPOTUBOBOCMANUTENBHOM
aktuBHoctu [9]. CornacHo xpomaTorpaduyec-
KOMY Mpodunio, XapakTepHbIMKU KOMMOHEHTaMM
JNAHHOrO Macna sIBMISIOTCS TepnuHeH-4-on, y- 1 a-
TEPMNMHEHbI, a-MWHEH, NAHHbIE KOMMOHEHTbI XOTb
n 6binn MaeHTUPUUMPOBaHbI B Cneayrowem o6-
pa3ue 3MpHOro Macsia YalHoro Aepeea npous-
Boautens OO0 «Cubvpb Hamemown» (Poccus),
HO XpoMaTorpaduyeckuii aHanu3 nokasan, uyTo
5TW KOMMOHEHTLI B O4E€Hb HU3KUX KOHLEHTpaLu-
SIX, @ UMEHHO KOMMOHEHTbI, KaK Q-TEPrUHEH, O-
LUMMEH WU JIMMOHEH COCTaBM/IM O4€Hb Manyto A0S0
BCEX KOMMOHEHTOB 3chmpHOro macna (ao 5%).
OCHOBHbIMM KOMMOHEHTa AAHHOro obpasua oka-
3anUCb BCEro 2 KOMMOHEeHTa — AuatundTanaT u
TeprimHeon (tabn. b).

UccnenosaHo 2 obpasua aupHOro macna
reo3aukn (Eugenia caryophillata), HaTypanbHoe
Mac/l0 KOTOPOM MOXET coaepxatb A0 85% 3Bre-
HONMA, a TaKXKe TaKUX BEWECTB, KaK 3BreHwn
auetat, [-kapuotwunneH, a-rymyneH. [lomMuMmo
AHTUMUKPOBHOW, aHTMOKCUAAHTHON, MpPOTMBO-
rpMbKOBOM W  NPOTMBOBMPYCHOW aKTUBHOCTH,
athupHoe ™Macno reo3aukn obnagaeTr npoTUBO-
BOCMA/IMTENbHBIMKU, LIUTOTOKCMYECKMMIN M 06e360-
NMBaoWMMK ceoincTeamu [15].

YCTaHOBNEHO, YUTO B UCCheayeMom obpas-
L& NPOLUEHTHOE KOMMYECTBO 3BreHosa COCTaBns-
eT 45,3%, onHaKo, KpOMe OCHOBHOIO COCTABASAID-
LLero KOMMOHEHTa, B COCTaBe ObHapyeHbl
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Tabnuua 11 — KOMNOHEHTHLIN CoCTaB obpasua 3MPHOro Macsa MaHaapuHa npoussogutens OO0 «HatypanbHbie
Macna» (Poccus) No AaHHBIM XpOMAaTO-MacC-CreKTPOMETPUN

Bpemsa yaepxmBaHus (MMH) KoMrnoHeHT CopeprkaHue (% oT UenbHOro Macna)
9,5402 a-nuHeH 1,090
10,7200 cabuHeH 0,480
10,7731 B-nnHeH 0,465
11,2514 B-mupueH 2,353
11,5915 OKTaHanb 0,267
11,7191 3-kapeH 0,195
12,3143 D-nMMoOHeH 49,967
13,0051 Y-TEPrMHEH 1,790
13,7173 4-kapeH 0,093
14,0042 JIMHanoon 0,164
14,7907 JIMMOHEH OKCnA, 0,080
16,3744 JlEKaHanb 0,087
27,3113 n3onponuaIMMpucTaT 42,644
30,0428 n3onponunnansMuTar 0,326

Tabnuua 12 — KOMNOHEHTHLIN COCTaB oOb6pasua  3MPHOro
Hamegon» (Poccus) NO AaHHLIM XPOMATO-MaCC-CNEKTPOMETPUM

Macna naeaHabl npoussogutens 000 «Cubupb

Bpemsa yaepxxmBaHus (MMH) KomMnoHeHT CopeprkaHue (% oT UenbHOro Macna)
9,5404 a-NMHeH 3,992
9,9549 KamdeH 0,528
10,7734 B-nuHeH 0,819
11,1560 3-OKTaHOH 0,122
11,7087 3-KapeH 0,096
11,8894 rekcunauerar 0,113
12,2082 D-nMMoOHeH 0,600
12,2720 3BKANUMTON 1,873
14,0682 JIMHanoon 20,071
14,7910 1,2-auruaponmHanoon 0,248
15,5350 60pHeon 1,397
17,0230 HeVIAeHTVIquLl,VIpOBaHHbIl‘/'I 0,127

KOMMOHEHT
17,4694 CabuHeH 21,481
17,7883 2,4-ppmeTun-2,4- 0,461
rentagmeHans
20,7005 KapuodunneH 0,083
20,9875 KyMapuH 0,156
23,8359 Anatundranat 47,704
25,1645 n3onponungranar 0,127
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KapuogunneH B 60MbLIOM KOMMYECTBE U AUMPO-
nuneHrnukonb (27%) — 3TOT KOMMOHEHT SABNSIET-
CSl COCTaBNSAOLENA BCex 06pa3uLoB MCCIeayeEMOro
npoussoautens OO0 «Mwuponna» (Poccus). Kak
6bI0 YKA3aHO, OH SIBNSETCS CUHTETUYECKUM WU
no6GaBNsAETCA B MPOAYKT HAMEPEHHO B Ka4yecTse
pacTBOPUTENS U HAMOJIHUTENS ANSl YBEJIMYEHUS
obuero o6vema npoaykta (Tabn. 6).

Uto Kacaetca 3hMpHOrO Macnia rBO3AMKM
npoussoautenss 000 «Oneoc» (Poccusa), TO B €ro
cocraee 6b110 MaeHTUMUMPOBAHO BCErO 3 KOMMO-
HeHTa 6onee 1%, OCHOBHON M3 KOTOPbLIX 3BreHON
(77%), a Takxe kapvodunneH (16%) un rymyneH
(4%). CornacHO nuTEpaTypHbIM AaHHbIM, HaTy-
panbHOE rBO3AMYHOE MACIO TAKXKe COAEPXMT -
MUPLEH, a- U B-NWHEHbI, WIAHIEH, Y-CeNNHEH, B-
3NEMEH, FEeMTaHON, HOHaHOM, GEH3WNOBLIN ChMPT,
XaBMKON W APYrUe KOMMOHEHTbI, KOTOPbIX He OBHa-
PYXXeHO B COCTaBe wccnegyemoro obpasua, uTo
YKa3blBaEeT Ha CMHTETUYECKMIA COCTaB (Tabn. 7).

5 n3 7 obpa3uos ampHbIX Macen npous-
Boautens OO0 «Cubupb HaMeaown» coaepxaT
AnaTUNGTaNaT, KOTOPLIN YKa3biBAET Ha Henobpo-
Ka4eCTBEHHOCTb MPOAYKTA.

Wccneposanus nocneaHux NeT nokasanu,
YTO 3(PUPHOE MACNO TYWU BBMAY HANM4Ms B CBOEM
COCTaBE TaKMX BELLECTB KaK d-Ueapos, a-TyMoH
06nafaeT BbICOKOM MPOTUBOrPUGKOBOWM U aHTU-
re/IbMUHTHON aKTUBHOCTBIO, KPOME TOro WUMeeT
NPOTUBOBUPYCHOE, NPOTMBOMUKPOOHOE AeicTBue
[32]. B coctaee uccneposaHHOro obpasua acmp-
Horo Macna Tym 6bi1o obHapyxeHo 30 nHaueu-
OyanbHbIX KOMMOHEHTOB, U 14 U3 HWUX KUMenu
KOHUeHTpauuto 6onee 1% (Tabn. 8).

Takue KOMMOHEHTbI KaK O-TMHEH, TYMOH,
KamcbeH, B-TYMOH, cabuHeH, DeHXOH AENCTBUTENb-
HO NPUCYLLIM 3CUPHOMACTIUYHBIM PACTEHMAM CEMEN-
CTBA MUXTOBLIX, HO MOMUMO 3TOr0 MAEHTUULMPO-
BaH KOMIMOHEHT, UMEKLLMIA ropazao GoMbLLYID KOH-
ueHTpaumio — m306opHun auetat (37%), KOTOpbIi
UCMOMb3YETCA B KOCMETUYECKON MPOMBILIEHHOCTM
B KauyecTBe apoMaTu3aTopa ANs Co3aaHus kamdop-
HOMO W MMXTOBOrO apoMaTa, YTO rOBOPUT O HECOOT-
BETCTBMW CTaHAAPTAM KayeCTsa.

SdmpHoe m™Macno 6Gepramota obnagaer
BbICOKMM MPOTUBOrPUOKOBBLIM, KPOME TOFO MPOTU-
BOMUKPOBHbIM 3hheKTOM Ha rpamMoTpuuaTeb-
Hble 6aKTepMK, U3-3a HANNYNA B COCTABE BbICOKO-
AKTUBHBIX BELLECTB KaK CMUPT JIMHANOON U LMT-
panb [27, 30]. bonee TOro, CCneayeTcs BO3MOX-
HOCTb MPUMEHEHUS BXOAALIMX B COCTaB Macna
TEPNEHOWA0B B TEPanuMKU paka, BBUAY NPOTUBO-
OMyXONEBOW aKTUBHOCTM KOMMOHEHTOB.

Wccnepyemblli 0b6pasel, acMpHOro Macna
6epramota npoussogutenss OO0 «Cnbupb Hame-
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nonn» (Poccusl) CONEPXUT B CBOEM COCTABE BCE-
ro 6 KOMMOHEHTOB C KOHUEHTpauvein 6onee 1%
U3 obLEero KonndecTsa WAEHTUOULUPOBAHHLIX
14, yTO YK€ YKa3bIBAET HA HWU3KOE Ka4eCTBO Npo-
aykTa (tabn. 10).

CornacHo nutepaTypHbIM AaHHbIM 3up-
Hoe Macno 6epramMoTa COAEPXKMUT B 3HAUUTENbHBIX
KONM4eCTBaxX TaKWe BELLECTBA, KaK B-NMUHEH, nu-
MOHEH, JNMHANWNALETaT, repaHWanb, ramMa-
TepnuHeH. B aHanu3upyemom obpasue obHapy-
XKeH ANaTUAPTANAT, a TaKXKe AMaLeTaT rnuuepu-
Ha, KOTOPLIN SBNSETCA PaCTBOPUTENIEM U UCMOJSTb-
3YEeTCA B NPOMBILLIEHHOCTW B KA4eCTBE HaMoJHU-
Tens — Ans yBenudeHus obbeMa NpoaykTa U Bna-
royAEPKUBAIOLLErO KOMMOHEHTA.

B obpasue Takoro xe 3dupHOro Mmacna
npoussoautens 000 «Oneoc» (Poccust) obHapy-
KEHO BCEro 5 koUeBbIX COCTABNSOWLMX — JIMMO-
HeH, pacTBOpUTENb — JAUMNPOMWUJIEHTIMKO/b U
CMeCb SINHANoONa M AMHanun auetata (Ttabn. 9).
AnnponuneHrnuKonb NpUMeHsieTcsl B hapMaLeB-
TUYECKON U NapdOMEpPHON NPOMBILIIEHHOCTU B
KauecTBe pacTBopuTens. [aHHbIi  KOMMOHEHT
ABNSAETCA CUHTETUYECKM MOJYYaEMbIM COeIMHE-
HueM, kotopoe Ao6aBneHO B COCTaB 3(UPHbLIX
Macen npeaHaMepeHHo. WM3BecTHO, 4To Aunpo-
NUONEHINNKONb 0BNAIAET HU3KON TOKCUYHOCTbLIO,
OAHAKO He BCTPEYaeTCs B COCTaBE HATYpasbHbIX
aMpHBIX Macen.

UccneaosaHebl 06pasubl ¢ KONMYECTBBEHHBLIM
COAEPXaAHNEM KOMMOHEHTOB MeHee 10 coeanHeHM,
YTO SIBMSIETCS NPSIMbIM MOKA3ATENEM HU3KOTO Kaue-
CTBa W NOATBEPXIAEHUEM CHUHTETUHECKOM MPUPOAbI
TaKMX Maces, Tak KaK HaTypasbHble prpHbIe Macna
MOryT coaepxatb A0 800 KOMMNOHEHTOB.

B acupHom macne maHpapuHa (Oleum
mandarinae) npowussogutens OO0 «HaTypanb-
Hble Macna» (Poccusa) onpepeneHo ecero 14 co-
€/IUHEHWN, COAEpXaHue 5 U3 KOTOpbLIX COCTABUIO
6onee 1% u 7 KOMMNOHEHTOB, COAEPXAHNE KOTO-
pbix coctaBwio 6onee 0,1% OT UenbHOro Macna
(Tabn. 11). bonee TOro, o6pasey, OTANHANCS BbI-
COKUM COAEpXKaHUEM CUHTETUYECKOrO KOMMOHEH-
Ta M30MPONUIMMPUCTaTa, KOTOPLIN YacTo npume-
HAIETCA B KA4YeCTBE PACTBOPUTENS U CUMHTETUYE-
CKOMO XMpa B KOCMETUYECKMX CpeacTBax, a Tak-
XKe B Ka4yecTBe 3akpenutens apoMaToB B napdro-
MEPHbIX KOMMO3ULLMSIX.

HaTtypanbHoe 3dwupHOEe Macno nasaHAbl
LLUMPOKO WCMONb3YEeTCA B KOCMETONOrMM U Meau-
LlMHEe B COCTaBe KoMmMiekcHon Tepanun, O6naaa-
€T NPOTUBOMUKPOBHONM, MpPOTMBOrpUBKOBOM W
NPOTUBOBOCMANIUTENIbHON aKTUBHOCTLIO [14]. He-
JABHUE UCCNeA0BaHMSA NOKA3aNnu, YTo Macsio OKa-
3bIBaET CMNa3MOIMTUYECKOE AENCTBUE BBUAY Bbl-
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COKOro COAepXKaHus B CBOEM COCTaBe IMHANOONA.
CornacHo nuTepaTypHbIM AaHHbIM, npecbnaaato-
LIMMK KOMMOHEHTAMU 3(PUPHOrO Macna JiaBaHAbl
ABNAKOTCSA IMHANOON, JIMHANMNAueTaT, kamgopa,
6opHeon u 1,8-unHeon.

B coctaBe 3¢hmMpHOro Macnia nasaHAbl Npo-
nssoautens OO0 «Cubupbe Hamenoin» (Poccus)
0BbHapyeHO 18 KOMNOHEHTOB, 6 M3 KOTOPbIX CO-
cTaBnsieT 6onee 1%, n 11 BewecTs, KOTOpbLIE CO-
crasunu 6onee 0,1% Bcero obvema macna. Cpeau
npecbnagatomx KOMMOHEHTOB — AUMSTUAdTanNaT,
cabuHeH u nuHanoon (Tabn. 12).

Takum obpasom, usyums coctaB 30 06-
pa3uoB 3MPHbIX Macen, peanusyeMblX B anTed-
HOW CETM, YCTAHOBMEHbI CYLLECTBEHHBIE PaCXOX-
JEHMS B Ka4eCTBEHHOM COCTaBE U KONUYECTBEH-
HOM COAEPXaHUW KOMMOHEHTOB. OTMEYEHHbIe
OCOBEHHOCTU KOMMOHEHTHBIX COCTABOB NO3BONSA-
10T caenaTtb NpeanonoXxeHue o danbcubukaumm
06pa3uoB 3hMpHbIX Macen Lwandes MyCKaTHOro,
MEJIMCChI NTEKAPCTBEHHOW, YalHOrO iepeBa, rBo3-
OMKW, Ty, 6epraMoTa, MaHAApWHa W NlaBaHabl C
nobaeneHnem  (pUKCATOPOB, aAPOMAaTU3aTOPOB,
OTAENbHBLIX HEAOPOrNX KOMMOHEHTOB, MPUCYLLMX
a(pMpHLIM Macnam, B pesynbTaTe 4Yero npuMmeHe-
Hue hanbcnuLMpoBaHHbIX 3PUPHBIX Macen no-
BbILLAET WX OMACHOCTb A1 340POBbsS YesioBeKa,
TaK KaKk Macna fUWEHbl TepaneBTUYECKUX
CBOWCTB, MOTYT BbI3biBaTb CbiMb, pa3ApaXXeHue
KOXW, MOTYT MPUBECTU K aNNEPrMiyeCKMM peakLum-
AM. B CBA3M C 3TUM HEOHXOAUM TLIATENBHLIN aHa-
nm3 3UPHBLIX Macen, peannsyeMblX Ha pblHKE
Pecnybnukn KasaxcraH.
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A. K. Atayeva, G. A. Atazhanova, K. Zh. Badekova, S. A. Ivasenko, A. B. Marchenko, I. V. Loseva
QUALITY ASSESSMENT OF ESSENTIAL OILS BY GAS CHROMATOGRAPHY-MASS SPECTROMETRY
Karaganda medical university (Karaganda, Kazakhstan)

Increase in the number of adulterated essential oils sold through the network of pharmacies highlights the
need to test the quality. This study represents the qualitative composition and quantitative analysis of essential oils by
the method of gas chromatography mass spectrometry. This study was conducted to determine the impurities and oth-
er facts of adulteration which manufacturers use to deliberately change the composition of essential oils. In this con-
nection, the exploring terpenoid composition of natural essential oils using modern methods is first priority

Key words: essential oils, terpenoids, gas chromatography-mass spectrometry

A. K. AraeBa, . A. Araxarosa, K. bagekosa, C. A. MBacerko, A. b. Mapyerko, Y. B. Jlocesa
MACC-CITEKTPOMETPJTIK A3 XPOMATOMPAOUSICH SAICIH KOJAHA OTbIPAIT 30MP MAU/IAPBIHBIH CAITACHIH
BAKbBLIAY

Kapararabigarsl MEAULINHA YHUBEDAUTETI (Kapararbl, Ka3aKcTaH)

OHpipywinepaid, 3up MalnapbiHbIH KypaMbiH 3p Typhai KOCManap KeMmeriMeH oAeii e3repTy XoHe
KanFaHABIKTbIH, 6acka hakTinepiH aHbIKTay YLiH rasabl XpoMaTorpadms-Macc CNEKTPOMETPUA d4iCi KeMeriMeH, aAopixa-
Ha Xenicinae caTbinatelH 3pUP MaNNapbiHbIH, Cananblk XoHE CAaHABIK KyPaMmbl 3epTTenii. HapbikTarsl xanFaH 3¢up
MalnapbIHbIH, CAHBIHLIH, APTYbl ONAPABIH, CANacklH TEKCEPY KAXETTINIriH kepceTeai. JKoFapbl 6HiM canacbiHa TEK KOMMO-
HEHTTIK KypPaMHbIH, KaTaH, CakTalybl apkacblHAA KON xeTkisinesi. OcbiFaH 6aiinaHbICTbl, 3aMaHayy dAICTEPAI KonjaHa
OTbIPbIN TabUFK A(UP MaapbIHbIH, TEPNEHOUATBIK KyPaMblH 3epTTey 6ipiHLi ke3eKkTeri MiHAET 60s1bin TabbUlaAbl

Kint cez4ep: avp Mainapel, TEpNEHoOUATap, ras3ablK MacC-CreKTPOMETPUS]

76



