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PACTBOPUMOCTb B BOAE 3®PUPHOIO MACJIA
LWAJIPEA MYCKATHOIO
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AnHoTauusi. B ctarbe mpUBOAATCS JaHHBIC O CTCICHU PACTBOPUMOCTH 3(PHUPHBIX MACET
B BoAc. D(dupHBIC Macia pacCMATPUBAKOTCI KaK COCAWHCHHUS COBCEM HECPACTBOPHMBIC HIIH
MaJIOPACTBOPUMBIC HJIH OTHOCATCS K BEILICCTBAM, 00MaIaOIIUM ONPEACICHHON, XOTS U Orpa-
HUYCHHOH, pacTBOPUMOCThIO. OTroHke 3UPHOTO MacCaa U3 CHIPbS MPEALICCTBYET PacTBOpE-
HHE er0 B Boae u rugpoauddys3us B pacTtBope 3a mpeaciibl 3QUPOMACTHUHBIX BMECTHIIHII,
PactBopumocTh 3(upHBIX Macen B BOAEC, MO-BUAUMOMY, UIPAacT OOJBIIVIO POJIb M B KHUBBIX
PACTCHUAX MPHU BHYTPUKICTOUHOM HMX MEPEMCUICHUHM M YAAJICHUM 3a MPEAC]bl KICTOK. Jlis
YTOUYHCHUSI TPSACTABICHUN UCCACIOBATUCH 00OPA3Lbl MEPBUYHOTO U BTOPUIHOTO MACE, MOIY-
YCHHBIX B MPOU3BOACTBE. PacTBopuMocTe Maciaa mandes myckarHoro mpu 20°C mocturaet
sHaunTeaApHOM BeanunHsbl (0,094% nag nepsuanoro, 0,406% BTOPUYHOTO), HO C MOBBIIICHUEM
temneparypst 10 40°C camkaercs 10 17-15%. Janpueimee uccnenosanue ganaeix [ KX no-
Ka3BIBACT, YTO U3MCHCHHUE MPOLECHTHOTO COOTHOIIECHUS TPOU30IILIO 34 CUET VBEIUICHUS COAC-
JKaHHS B MACJIC LIUHEOJIA U HCUACHTU(HUITUPOBAHHBIX KOMIIOHCHTOB, 00MaIa0IUX CPABHUTEIIb-
HO BBICOKOH PACTBOPUMOCTHIO, KOTOPBIC MAJO 3aMETHBI B ICPBUYHOM MACJIC U HAKATITHBAIOTCS
BO BTOPHYHOM H B BBIACJIICHHOM M3 pacTBOpa nepBuuHOrO. B 00pasue, BrACICHHOM U3 BOAHO-
ro pacTBOpPa BTOPUYHOTO MAC/A, B 3HAUUTECIBHOM KOTHYCCTBE COACPIKATCS 2 HCUACHTH(HULIH-
POBAHHBIX KOMIIOHCHTA, PACIOJOKCHHBIC MEKIAY LUHCOJIOM M JIMHAJIO0JIOM H O0ONajarolnue,
MO-BUAUMOMY, MOBBILICHHOW PacTBOPUMOCTHIO. brarogaps 3ToMy, OpOLICHTHOE COACPIKAHUC
JHHAJIO00Ja B MACJC, BBIACICHHOM U3 PACTBOPA, CHHIKACTCS, OAHAKO a0CONIOTHOE KOMHYCCTBO
nocaexnero B 100 mur pactsopa ysenuunBaeTcs B 2,58 pa3a mo CpaBHEHHIO C MaclIOM, BBIJAE-
JCHHBIM U3 PAaCTBOPA NEPBUYHOTO MACa.

KunroueBnie ciioBa: a¢upHoe Macnio, maadeil MyCKaTHBIN, PACTBOPUMOCTh, 00Pa3Libl, HCHACH-
TU(ULIUPOBAHHBIC KOMIIOHCHTHI

Jna yumuposanusa: Hlacea KA., Jlaeyxcueea 3.1 Pacmeopumocms 6 600e 3¢hupHo-
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HYDROSOLUBILITY OF CLARY SAGE ESSENTIAL OIL
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Abstract. The article provides data on the degree of solubility of essential oils in water. Essential
oils are considered as compounds that are completely insoluble or slightly soluble, or refer to sub-
stances with a certain, limited, solubility. The distillation of the essential oil from the raw material is
preceded by its dissolution in water and hydrodiffusion in the solution beyond the limits of the essen-
tial oil containers. The solubility of essential oils in water, apparently, plays an important role in living
plants during their intracellular movement and removal outside the cells. To clarify the concepts, sam-
ples of primary and secondary oils obtained in production have been examined. The solubility of clary
sage oil at 20°C reaches a significant value (0.094% for primary one, 0.406% for secondary one), but
with an increase in temperature up to 40°C it decreases to 17-15%. Further study of the GLC data
shows that the change in the percentage is due to an increase in the content of cineole and unidentified
components in the oil, which have a relatively high solubility, hardly noticeable in the primary oil and
accumulate in the secondary one and in the one isolated from the primary one. In the sample isolated
from the water solution of the secondary oil there are 2 unidentified components located between
cineole and linalool and apparently having increased solubility. Due to this, the percentage of linalool
in the oil isolated from the solution decreases, but the absolute amount of the latter in 100 ml of the

solution increases 2,58 times compared to the oil isolated from the primary oil solution.
Keywords: essential oil, clary sage, solubility, samples, unidentified components
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OOmiero MHEHHMs O CTENEHH pPacTBO-
puMocTH 3QUpPHBIX Maces B Boae HeT. Bo
MHOTUX JIUTEPATyPHBIX HCTOYHUKAX OHU
paccMaTpUBAIOTCA KaK COEAMHEHUs] COBCEM
HEpPaCTBOPUMBIE HIJIM MaJIoOpacTBOpUMBIE [1;
2], B IpyrUx — OTHOCATCS K BEIECTBAM, 00-
JaAOUINM OIPEIeNICHHOH, XOTs U OrpaHu-
YEHHOU, PaCTBOPHUMOCTBIO.

Ilo nmpeacraBieHUsIM TEXHOJIOTOB 3(u-
POMACIIUYHOTO  TPOM3BOACTBA, OTTOHKE
3(pUpPHOro Macjia W3 ChIPbs MPEALIECTBYET
pacTBopeHue ero B Boxe u ruaponuddysus
B PacTBOpE 3a mpeaesibl 3PUPOMACITHIHBIX
BMeCTUHII [3].

Y O6yxosa, Kounparkoro [4] mpuso-
nutcs Tabnuna, B KOTOPOH TOKa3aHa pac-
TBOPUMOCTb OTHEJbHBIX 3(PUPHBIX Macel
B Bozme. M3 mnpuBeneHHBIX B HeW Maceln
HanOONbIIeH CTEeNeHbI0 PAaCTBOPUMOCTHU
obnanator komopueroe (0,171%), «opu-
angposoe (0,117%), maBanmosoe (0,115%),
HauMeHbineld — anucosoe (0,112%). Jas

Macna mandes MyCKaTHOTO yKa3bIBaeTCs
pactBopumocTs (0,054%).

Bompoc o pactBopumocTH 3(QUPHBIX
MaceJ B Bozie mprodperaet O0JbIIoe 3Have-
HUE, KOrJa MPUXOAUTCs paboTaTh ¢ AUCTUII-
JSIMUOHHBIMHM BOJAMH U BBIIEJSATh U3 HUX
a¢upHOE MaCJI0 Korodauuen.

B mnpowusBoncTBeHHOH mpakTHKE ObI-
BAIOT CJIy4au PE3KOro YBEJIHMYEHUs KOJIH-
yecTBa 3(PUPHOrO Macja, MoJy4aeMoro U3
TUCTHIJIISALIUOHHBIX BOJI.

BosHukaer Bompoc, uemMy NpHIHCATh
3TO YBEJIMYEHHE, €CTECTBEHHOH pacTBOpHU-
MOCTH HJIM YHOCY Macljia ¢ JUCTHJIISTOM B
SMYJILI'IPOBAHHOM BHE?

PactBopumocTe 3QUpPHBIX Macen B
BOZE, IMO-BUJUMOMY, HIpPaeT OOJbIIyIO
pPOJb U B JKMBBIX PACTEHUSIX MPU BHYTPH-
KJIETOYHOM MX MEPEeMEIIeHUN U yAaJeHUU
3a Mpenessl KJIETOK.

Jns yTOYHEHUs NTPEACTABICHUH ObLI
IIPOBENIEH Psifi ONBITOB, YCTAHABINBAIOLINX
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CTETeHb  PAacTBOPUMOCTH  manelHOoro
a¢upHoro macna. Mcenenosaauce odpasubl
MEPBUYHOTO W BTOPUYHOTO MAacel, TOJy-
YEHHBIX B IIPOU3BONICTBE.

B npenurenpHble BOPOHKH €MKOCTBIO
1 n nomewmanu 750 My BOABI U HA €€ MO-
BEPXHOCTb OCTOPO’KHO HAHOCHJIM 25 MJ
3(pUPHOro Maciaa ¢ TAKMM PacueToM, YTOObI
n30exxaTh CMEIUBaHMs CJI0eB. BopoHku 3a-
KPBIBAJIM MPUTEPTHIMHU MPOOKAMU H OCTaB-
JIAJIU B CIIOKOMHOM COCTOSIHUU Ha 96 4acoB
npu temneparype 20 u 40°C (cormacHo yc-
JIOBUSIM OIBITA).

I[Io wucrteyenum »>TOro cpoka uepes
CIIyCKHOM KpaH CJIMBAJU M3 KaXAOW BO-
POHKH AB€ NOpLUMH BOAbI O 250 MJ BOABI U
OIpenessaii KOJUYeCTBO Macia, neperes-
mero B pactBop. OcraBiinecs B BOPOHKE
250 mu1 BOIBI (MOTPaHUYHBIN CIIOH) aHATH3Y
He MoABeprajuch. Macno Bblaensnn Tpoe-
KpPaTHBIM BBIOAJTBIBAHUEM CEpPHBIM 3(u-
pom [30, 30, 20 mu1]. BeITs:KKH 0OBEOUHSLIIH,
CYIIMJIA TTPOKAJIEHHBIM CYJIb(aTOM HATpPUS
(5 ), punsrposanm.

ITocne orronku 3hupa Maciao 0CBOOOK-
Jajau OT CIEeNOB PacTBOPUTENS BBIIEPIKU-
BaHUEM KOJIOBI B CyULIMJILHOM IIKady mpu

32...35°C, B3BeINBAJIU, OMPENECIIIN MaCCy
MOJIy YeHHOI'O Macja U MPOLEHT €ro mo or-
HOLIEHUIO K BOJE.

Macna ucxonaHble U BbIAEIEHHBIE U3 BO-
JHBIX PaCTBOPOB aHAJWU3UPOBAIN METOAOM
I'’KK Ha KOJIOHKE UIMHHOH 3 M, AUAMETPOM
4 mwm, 3anoaaerHod [TEI-20 m u ITEI-6000
HA XPOMATOHE, OTMBITOM KHCJIOTOH, (pak-
uuu 0,125-0,160 mMm B cooTHomenuu 1:1.
Temneparypa kononku 140°C, remneparypa
ucnapurens u gerekropa 200°C. JlaBnenue
Ha BOJE B KOJIOHKY 3 aTM.

JlaHHbIE O PacTBOPUMOCTU 3(PHUPHOrO
MacJja, MepBUYHOr0 U BTOPUYHOIO, MPUBE-
neHsbl B Tabnuue 1.

3a 4 nHs HachILIEHUE BOMbI MACJIOM J0-
CTUTAET BEJIMUUHBI, KaKast OObIYHO HAOJIO-
JAeTCsl B MPOM3BOACTBEHHBIX YCJIOBHUSX (B
nanHoM ciy4ae 0,0935; 0,0494%).

Pa3numa B CTeneHM HACBIIIEHHOCTH
BEPXHEr0 U HUKHETrO CJIOEB HE3HAUYUTENbHA,
BCJIZICTBHE Yero JUIsi 0O03HAYCHS BEJIHYU-
Hbl PAaCTBOPUMOCTH HaMH MPUHUMAETCS B
nanpHenmeM cpensee 3Hauenue 0,0942.

PacrBopumocts  BTOpUuHOro  3>(up-
HOro macia B 4,3—4,4 pasza Bblllle, 4e€M
MEPBUYHOTO.

Tabnuya 1
PacreopumocTs 3QHPHOro Macjia maifess MyCKATHOrO
Table 1
Solubility of clary sage essential oil
PacTrBopumocTs
Coou BobI Temneparypa, °C | Ilepsuunoe, % | Bropununoe, % | BTOPHYHOr0 MacJa,
% K NepBHIHOMY
Bepxuuit 20 0,0935 0,451
Huxaui 0,0949 0,397
Cpennee 0,0942 0,406 430
Bepxuuit 40 0,0972 0,351
Huxaui 0,0769 0,340
Cpennee 0,0780 0,345 445
PactBOpHMOCTS IIpH
40°
! C, BBIpaO)KCHHAA B 83.0 85.2
%o K paCTBOPUMOCTH
npu 20°C
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IIpn mnoBBIIIEHWH TeMIEpaTypbl Ha
20...40°C pacTBOPUMOCTb KaXJIOTO U3 Ma-
ces cHukaeTcst Ha 17-15%.

B Tabnune 2 nokazaH coctas 3UPHBIX
Macen ucxofHbIx (mepsuuHoro (1) m BTO-
pu4HOro (2), a TaKXKe Maces, Iepermemnx
B PACTBOP U U3BJIEYEHHBIX CEPHBIM 3(UPOM.

AHanusy noaBeprajuch macia, WHs3-
BJICYEHHbIE U3 HIDKHETO U BEPXHETO CJIOEB
BOZIbI, HO TaK Kak IO COCTaBy OHM 3aMETHO
HE OTJIMYAJIUCh APYT OT Apyra, HaMu ObLIN
B3SITBl CPEAHHME 3HAUEHHS! BEJIMYUH, OTMe-
YEHHBIX JJIS K&JKIOTrO U3 CJIOEB B OTIEIBHO-
ctu npu Temneparype 20...40°C.

Kak BbITeKaeT M3 CpaBHEHHsS JaHHBIX
KX, 13 nepBUYHOro Macja He NePexOnsiT
B PacTBOp YIJIEBOAOPOABI U JIMHAJIMIIALE-
TaT, a IPOLIEHTHOE COMAEPIKAHHE JIMHATIOO0IA
B MacJie, M3BJjiedeHHOM U3 pacTBopa (1), kak
B HCXOIHOM BTOPHYHOM Macje (2) BbIIIe,
yeM B nepBudHOM. Kaszanoce Obl, Macio,
BBIJICJIEHHOE M3 BOAHOIO PacTBOpa, COOT-
BETCTBYET BTOPHYHOMY Maciy (2'), TOJIKHO
coiepIKaTh elne OOoJIbIIe JTMHAJIO0NA, OJHOTO
u3 Hauboyee pPacTBOPUMBIX KOMIIOHEHTOB
mag(eiHoro macnia, OfZHAKO B HEM Ipo-
LIEHTHOE COZeP KaHNe JINHAJIOO0JA CHUIKEHO.

CyIHOCTh MPOUCXOASIINX U3MEHEHHH
CTaHOBHTCS SICHEE, €CITH OT OTHOCUTEJbHBIX
BEJIMUUH MEePENTH K a0COMIOTHBIM, BBIPa3UB
Coflep KaHUe KaKIOro U3 KOMIIOHEHTOB B MT
Ha 100 mu pacTBOpa.

U3 conocTaBieHUs] JaHHBIX BBITEKAET,
YTO B MacJje, BbIACJIEHHOM 13 pacTBOPA BTO-
PUYHOTO Macna, CoAep kaHue JIMHAJIOoOoNA B
nepecyueTe Ha eAMHHIY 00beMa pacTBOpa He
TOJIBKO HE Y MEHBIINIIOCH, HO 1 1aXKe BO3POC-
70 B 2,58 pa3a no cpaBHEHHIO ¢ MacyioMm 1'.

HanbHeiilnee  ucciaeaoBaHuUE  JaH-
Heix [7KX mokaswpiBaeT, 4TO HU3MEHEHUE

MPOLIEHTHOTO COOTHOIIEHHUsI TPOU3OLLIO 32
CUET yBEJIUUYEHUs COEprKaHMs B Macye LiU-
Heouna (5%) 1 HeMJeHTU(PUIIMPOBAHHBIX KOM-
MOHEHTOB (kU —6-6' u 7), obnmamarormmx
CPaBHUTEJIBHO BBICOKONW PacTBOPHUMOCTBHIO,
KOTOpBIE€ MaJIO 3aMETHBI B IEPBUYHOM Mac-
Jie ¥ HaKaIuIMBaKOTCs BO BTOPUYHOM (2) U B
BBIJIGJICHHOM M3 pacTBopa nepsuanoro (1').

VYBenuueHue Coaep:KaHusl UX B BOIHOM
pactBope B 15,3-36,2 pa3a crnocoOCTByeT
yJIy4ILIEHU PacTBOPUMOCTH BCEX IPYTHX
KOMIIOHEHTOB, 3a WCKJIIOUEHUEM JIMHAJU-
nauerara, Onaromapss deMy aOCONIOTHOE
KOJIMYECTBO UX B PAacTBOpPE YBEIUYUBAET-
csi (B TOM YHCIIie 1 HAMMEHEe PacTBOPUMBIX
y [JIEBOIOPOIIOB).

BBIBO/JIbI. PactBOpuMOCTH  Macna
mandes myckatHoro mpu 20°C gocruraet
3HaunTenbHON BenuuuHbl (0,094% nis nep-
Bu4HOro, 0,406% BTOPUYHOrO), HO C MOBBI-
meHneM temnepatypsl 10 40°C cHuxkaeTcs
1o 17-15%.

IIpu uccnenoBanuu coctaBa Macjia Me-
toMmoM I KX ycraHoBsieHO: B pacTBOp nepe-
XOOAT B 3HAYUTEJIBHOM KOJHUYECTBE JIMHA-
JIOOJ, O-TEPNHUHEON;, Majl0 PacTBOPSIHOTCA
JMHAJIUIALeTaT U yIIeBOAOPOALL

B oOpasue, BbIIeneHHOM W3 BOAHOTO
pacTBOpa BTOPUYHOIO Macia, B 3HAUUTENb-
HOM KOJIUYECTBE COAEp:KaTCsA 2 HEUAEHTHU-
(buIIpPOBaHHBIX KOMIIOHEHTA, PACIIOI0KEH-
Hble MEXJy LHMHEOJIOM U JIMHAJIOOJOM U
o0Jlajaroiue, mo-BUINMOMY, TTOBBILIEHHON
pacTBOpUMOCTBIO. bnaromapst stomy, mpo-
LIEHTHOE COAEp’KaHue JIMHAJIOO0JIa B Mac-
Jie, BBIIEJICHHOM M3 pPacTBOpA, CHMIKAETCH,
OfHAKO abCONIOTHOE KOJIMYECTBO MOCTEN-
Hero B 100 mi pacTBOpa yBEIUYUBACTCS B
2,58 pa3a mo CpaBHEHHUIO C MAcCJOM, BbIOe-
JIEHHBIM U3 pacTBOpPa NEPBUYHOIO Macja.
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