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Low-Temperature Extraction of Lipid Fractions
from Vegetable Raw Materials Using Liquefied Freons

Pecpepat: Y poboTi po3rnsHyTO TEXHOMOri0 KPIOreHHOro eKCTparyBaHHs 3piMKeHnMU XxnagoHamu. 3a OOMOMOrok yCTaTKyBaHHS
ANs ekcTpakuii NinigHnx dpakuin 3 GionoriYHOT CUPOBMHN €KCNEPUMEHTAarbHO OAEPXaHO XMadoOHOBUIM eKCTPaKT fmcTa naspa. Y npo-
Leci BUNMYYeHHS 3piAKeHMMN XraJoHaMun Bneplle pearnizoBaHO HU3bKOTEMMNepaTypHy eKCTpakuito ninigHux dpakuiin naBpoBoro nucra
npn —2...—8°C. lMokasaHo BiAMIHHICTb cknagy AaHux dppakuii BiA cknady Onii, OAepXyBaHMX Y TPaguUIMHMX TemnepaTtypHux Aia-
nasoHax 30...50°C. lNpeactaBneHO 3anexHIiCTb Macy KiHLUEeBOro MpOAYKTY Bif TPMBANOCTI eKCTpakuii y pesynsraTi TpbOX NOCHi-
OOBHUX LMKNiB MO 23 roguMHW KoxeH. MeTogom ras3oBoi xpomoTorpadii ifeHTudikoBaHO 68 KOMMOHEHTIB XMafoOHOBOTO EeKCTPakTy,
BM3HAYEHO iX KiNbKiICHWUI cknag i AOMiHytoui cnonyku. BctaHoBneHo BMICT edhipHUX Oni Ta apoMaToyTBOPHOKOUYNX PEYOBUH, SiKi 06yMOB-
noTb Yncno apomaty. OTpumaHi pesynsratv MOXyTb CTaTu OCHOBOK AN HOBMX TEXHOSOMYHMX MiAXOAiB A0 noainy ninigHnx dpak-
Ui, WO BMAINAITLCS 3 BiONOriYHOT CUPOBUHM POCIIMHHOIO | TBAPUHHOIO NOXOMXKEHHS. OnncaHo BapiaHT yCTaTKyBaHHS 3 TPUCTYNEHEBO
KpPIOreHHOK CUCTEMOIO peKynepaLlii XnaJoHOBMX PO34YMHHUKIB ANA edpeKTUBHOI peanisaulii po3pobneHoi TeXHOMOorii.

Knio4yoBi cnoBa: naBpoBuin NNCT, HU3bKOTEMMNEPATYPHI TexHonorii, 3pimxkeHuin xnagoH R406A, ekcTpakT, razoBa xpomarorpadis,
4YnCro apomary.

Abstract: This paper presents the method of cryogenic extraction by means of liquefied freons. Using the equipment to extract
lipid fractions from biological raw materials, a freon extract from bay leaves (Laurus nobilis) was experimentally obtained. A low-tem-
perature extraction of lipid fractions from bay leaves was first realized using liquefied freons within the temperature range of —2...—-8°C.
The difference in composition of these fractions from that of the oils, obtained within the standard temperature ranges of 30...50°C
was shown. Dependence of the finished product weight on extraction time as a result of three consecutive cycles of 23 hrs
each was demonstrated. Using gas chromatography, 68 components of freon extract were identified, and their quantitative compo-
sition and dominant compounds were detected. The content of essential oils and aroma-forming substances, stipulating the number of
odour units was specified. These findings may be the basis for novel technological approaches to separation of lipid fractions, isolated
from biological raw materials of plant and animal origin. Here, we described the device version with a three-stage cryogenic system
of freon solvent recovery for effective implementation of the designed technology.

Key words: bay leaf, low-temperature technologies, liquefied freon R406A, extract, gas chromatography, number of odour units.

Hwu3pki TemmepaTypu Ta KpIOT€HHI TEXHOJOTIl
3HAXOIATh BCE OUIBIIOTO 3aCTOCYBAHHS TMia dYac
CTBOPCHHsI IHHOBAIIMHUX METOIIB 3 MepepoOsICH-
Hs1 OIOJIOTIYHOT CHpPOBHMHU. BapTo 3a3HauuTH, 10
y BHCOKOSKICHIM mepepoOii OionorivHoro Mare-
piasly KpioreHHi TEXHOJIOTii HE MAaloTh allbTepHa-
THUBH.

VY ¢axiBuiB XapyoBili MPOMHUCIOBOCTI 301/IbIIN-
Jach 3aI[iKaBICHICTh Yy BHUKOPUCTAHHI O10JIOTIYHO
aKTMBHUX PEYOBHUH, SKi OTPUMYIOTH 3 POCIMHHOI CH-
POBHHH. X BUKOPUCTOBYIOTH SIK y BUIVISII OKPEMHX
YUCTUX PEUOBHH, TaK 1 Y CKIIAJl JOMIMIIOK /IO 1HIIIHX
XapYOBUX TPOAYKTIB. Bitamiam, MikpoeleMeHTH, He-
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The low temperatures and cryogenic techniques
are increasingly applied in designing the innova-
tions for processing biological raw materials. It is
noteworthy, that cryogenic technologies have no
alternative in high-quality processing of biological
material.

Currently, the food industry shows a growing
interest in applying biologically active substances,
derived from plant raw materials. They are used
both as individual pure substances and as admixtures
to other food products as well. Vitamins, micro-
elements, unsaturated fatty acids, contained in
medicinal and food products allow to optimize
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HACHYEHI XUPHI KUCIOTH, SIKi MICTATHCS B JIIKapCh-
KHX 1 Xap4yoBHX NPOAYKTaX, J03BOJSIIOTH ONTHUMI3Y-
BaTH BYIJIEBOJIHUM, >KHPOBHIA, OLTKOBHUW, BiTamiH-
HUH OOMIH PEYOBHH, MOJIMIIATH (DYHKITIOHATHHHUN
CTaH OpraHiB i CHCTEM OpraHi3My JIIOIWHH Ta 3HU-
3UTH PU3MK 3aXBOPIOBaHb. [0 CKiIagy XapuoBHUX BU-
po6iB BXOHATH edipHi oii, HaTypalbHI aHTHOKCH-
JAHTH, MOJIEKYJISIPHI KOMITJIEKCH, SKI MarOTh IMyHO-
CTHUMYJTIOIOUY JIi0, IO JIO3BOJISIE 3aCTOCOBYBATH iX
SK 1HTPEMI€HTH JIKYBaJIbHO-IPO(IIAKTUYHUX TPO-
JIYKTIB.

VY mpomeci OTpUMaHHSI EKCTPAKTIB POCIUHHOT
CHUPOBHHH BUHHKAIOTh JEAKI TEXHOJOTIYHI MpoO-
JeMHu, 0coOJIMBO MiJ 4Yac MepepoOICHHS MPSHOLIIB
3 BMiCTOM JinmigHux (pakuid He Oinbine 5—7% Bix
3araqpHOi Macu. Ha cporomHi OCHOBHHMH CIIOCO-
Oamu TIepepoOJIEHHSI TPSHOIIIB € TapOIUCTHIISIIS
Ta EKCTPaKIlis OpPraHIYHUMH POIUMHHHKAMHU (TCK-
CaHOM, TIETPOJICHHUM edipoM, CITUPTOM, aIllEeTOHOM,
MepXJIOpeTUICHOM TOII0). OHAK ICHYIOTh HEMOMIKH
BHKOPHUCTaHHsI UX croco0iB. Tak, y mporeci napo-
JUCTHJISIIIT BiIOyBa€eThCsl 4acTKOBa ab0 MOBHA JeC-
TPYKLisl MOJEKYJSPHUX TEPMOJAOUIbHUX —KOMII-
JIEKCIB, 110 CYTTEBO 3HIXKYE IXHIO OlONOTIYHY LiH-
HICTb. Y CBOIO Yepry, BiZlOMi OpraHiuHi pO34MHHHUKH
BOJIOAIIOTH TEBHOIO XIMIUHOIO arpecHBHICTIO, sKa
MPU3BOIUTH [0 Jerpajamii KiHLEBOIO IPOAYKTY.
KpiM TOTO, BUHUKAIOTH CKIQJHONII MiJ Yac BUIA-
JICHHSI TaKUX PO3YMHHUKIB 13 MICIENH, IO MPHU3BO-
IUTh D10 iX MMABHWINEHOTO BMICTY B KIHIICBOMY
npoxaykTi. CaMe TOMY Ha CHOTONHI IS €KCTPaKIIil
MmiAHAX  (Qpakmii i3 CHPOBMHMA POCIMHHOTO Ta
TBapUHHOTO TTOXOJKEHHSI BCE YaCTillle BUKOPHCTO-
BYIOThCSI HU3BKOTEMIIEpaTypHi TEXHOJIOTii, 30Kpema
3pi/DKEHI XJIaJ0HU Ta iX kommosuii [2, 3]. JlinigHi
EKCTPAKTH, SIKi OJIEPXKYIOTh B YMOBAaX HU3BbKHUX TEM-
neparyp, 30epiraloTb CMakoBi Ta apoMaTH4Hi Bia-
CTMBOCTI BUXIJHOI CHPOBHHH, HATHBHY CTPYKTYPY
Ta 0l0JIOTiYHY aKTUBHICTh HAHOUIBbII BaXKJIMBUX Xi-
MIYHHUX PEYOBUH. XJIaJIOH MOBHICTIO BHUIAIAETHCS 3
KIHIIEBOTO MPOAYKTY 3aBISKU CBOIM XiMiuHIN 1HEPT-
HocTi [4]. OmHaK TEXHOJOTIUHI TEpeBaru HU3BKO-
TEMITepaTypHOi XJAJOHOBOI eKCTpakiii He pea-
mizoBaHi gorternep. Hapas3i mam HeBimomi poboth 3
MIPOBEICHHA XJIaJI0HOBOT €KCTPAKIIii JTimiIHUX (ppak-
il 32 yMOB HErarMBHHX Temreparyp. BomHouac
SKCTPAKINI YCIIINIHO MOXXHA MPOBOJAUTH 3a JIOIO-
MOTOI0 XJIJIOHIB 3 TemIieparyporo kumiHHs —30°C
i Hmwk4e. Pesynprati anamizy mokasaid, IIO Taka
eKCTpaKIisi 0coOnuBO eeKTHBHA i Yac mepepoo-
K4 edipHO-01iiHO] CUpOBHHU. Y Jiana3oHi TemIiepa-
Typ 0...—10°C pi3ko mamae pO3YMHHICTH Y PIAKHX
XJIaJIOHAX POCIWHHUX TMapadiHiB Ta IHIIMX BHCO-
KOMOJIEKYJSIpHUX croiykax. lle nos3Bomse icror-
HO CIIPOCTHTH TEXHOJIOTII0 OTPUMAHHS O Kiacy
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the carbohydrate, fat, protein and vitamin metabo-
lisms, improve the functional state of human organs
and systems and reduce the risk of diseases. The
fact that the food products include essential oils,
natural antioxidants, and molecular complexes with
immune stimulatory effect makes it possible to use
them as ingredients when creating therapeutic and
preventive products.

At the same time, some technological problems
arise when obtaining the extracts from plant raw
materials, especially when processing spices with
a content of lipid fractions below 5-7% of the total
weight. Currently, the main ways used for spice
processing are the steam distillation and extraction
with organic solvents (hexane, petroleum ether,
alcohol, acetone, perchlorethylene, efc.). However,
these techniques have some disadvantages. For
example, during steam distillation, a partial or
complete destruction of molecular thermolabile
complexes occurs, which significantly reduces
their biological value. In turn, the known organic
solvents have a certain chemical aggressiveness,
which leads to finished product degradation. In
addition, some difficulties occur when these sol-
vents are removed from the miscella, resulting
in their increased content in the finished product.
Therefore the low-temperature techniques, in
particular liquefied freons and their compositions
[2, 5] are more and more used to extract lipid frac-
tions from raw materials of plant and animal origin.
The lipid extracts, obtained at low temperatures,
keep the odour and taste properties of original
raw materials, the native structure and biological
activity of the most important chemical substan-
ces. The freon is completely removed from the fini-
shed product due to its chemical inertness [6]. Ho-
wever, the technological advantages of low-
temperature freon extraction have not been imple-
mented so far. In particular, we are not aware of any
experiments on freon extraction of lipid fractions
at negative temperatures. However, it may be suc-
cessfully performed using freons with boiling point
of —30°C and below. The results of analysis showed
this extraction to be especially efficient in proces-
sing the essential oil raw materials. Within the
temperature range of 0..—10°C, the solubility in
liquid freons of vegetable paraffins and other high
molecular weight compounds drops sharply. This
makes it possible to significantly simplify the
extraction technology for absolutes, having an
exceptionally strong odour.

The research aim herein was to study in detail
the extract composition of lipid fractions from bay
leaves, derived by means of low-temperature freon
extraction at —5°C.
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«abCcoIoTY, SIKI XapaKTepU3YIOThCS BUKIIOUYHO CHIIb-
HUM apOMaTOM.

Mera nocnignoi poOOTH — neTajabHE BUBYCHHS
CKJIaJly EKCTPaKTiB IiMmigHuX (paxiiii J1aBpoBOTO
JHUCTa, OTPHUMAHMX METOOM HHU3BKOTEMIIepaTyp-
HOI XJIaJJOHOBOI eKCTpaKiii 3a Temneparypu —5°C.

Marepiaau Ta MeToau

st oepkaHHsT OJIMHOTO EKCTPAaKTy BUKOPHC-
TOBYBaJM BHUCYIICHE JIHCTS JiaBpa OJaropogHOro
(Laurus nobilis L.), sxuii pocte B ['py3ii. JlaBp Ona-
ropogHuil — cyOTpomiyHe AepeBo abo YarapHUK,
yCi YaCTUHM SIKOTO MICTATH e(ipHy OIito, TyOuIib-
Hi pEYOBHMHH, CMOJIM, TIPKOTH, SIKi HaJalOTh HOMY
TUIIOBOIO apoMaTy 1 MpHUEMHO-Tipkoro cmaky. o
CKJIaJly JIABPOBOTO JIUCTa BXOAATH POCIIHMHHI OiJIKH,
HacW4eHI Ta HEHACHYEeHI KUPHI KUCIOTH, BiTamiH C,
MakpoeJeMEeHTH (KaJIbIliid, MarHi, xamii, ¢ocdop)
1 MiKpoeeMeHTH (3aj1i30, IMHK, Milb, MapraHelb).
Bwicr edipnoi omii B mucti nocsrae 5,5% [6].

Y SKOCTI eKcTpareHra B JOCHIIKCHHIX Oy
o0paHO 3pipKEHUI mix TUCKOoM xJafoH R406A
(Zhejiang Yonghe Refrigerant Co., Ltd, Kurait), sixuii
€ HEropro4yuM, HeBHOYXOHEOE3NEeYHUM 1 HETOKCHY-
HUM. BiH sBisie o000 e(heKTUBHY 3€0TPOIHY Cy-
Mill TPHOX JOOpe BIJOMHX XOJOZOAreHTiB (XJaJo-
HiB: R22, R142b i R600a y cmiBBimHOmEHH] 55:41:
4). Temmeparypa KWITiHHA 32 aTMOC()EpPHOTO THC-
ky craHoButh 32,7°C. Kmac nHeOesmekn Xiazo-
Hy R406A — 4. I'paHuyHO AOIyCTUMa KOHLIEHT-
pamis B TOBiTpi poOOY0i 30HH IAHOTO XJIAIOHY
ckmagae 3000 mr/m®. Cepen XiamoHIB, SKi BHKO-
PHUCTOBYIOTh sIK eKcTpareHTH, R406A mae mocuth
HU3BKUIM TIOKa3HWUK IIOTEHIialy O030HOPYHHIBHOL
snatHocti — 0,055, 3HaueHHs IS MOTEHIATY
r700anbHOro MoTeruliHig y ekcrparenta R406A cra-
HOBUTH 1560.

B ekcnepumeHTax BHUKOPHCTOBYBAJIOCS YCTar-
KyBaHHS 1 HHU3BKOTEMIIEPATypHOI —eKCTpakiii
TMOiTHAX (Qpakmiid 3piIPKEHUMH ra3aMd 3 TPHCTY-
MIEHEBOI0 KPIOTEHHOI0 CHCTEMOIO0 peKyrmepartii, ska
Oyna crBopeHa CreriaTbHIM KOHCTPYKTOPCHKO-TEX-
HOJIOTIYHMM OIOPO 3 IOCITIIHUM BHPOOHHUIITBOM
npu [HCTHTYTI TpoOmeM KpioOiosorii i KpioMemu-
umau HAH VYkpainu (puc. 1).

[ooBHOIO  BIZIMIHHICTIO IIOTO YCTAaTKyBaHH:I
BiJI HIIUX y JIAHOMY TEXHOJIOTIYHOMY HAIPSIMKYy €
HasBHICTh TPHUCTYNEHEBOI KPIOr€HHOI CHUCTEMH pe-
Kyrnepauii BUKOPUCTOBYBAHUX XJIaJOHOBHX PO3UYHH-
HUKiB. [Ipy 1bOMY TEXHONOIIUHI eTamu Mpouecy
eKCTpakmii JimigHuX (pakiiid peami3yloTbCs B Ta-
KoMy Tmopsaky. llomepeanpo BucylieHa i TOAPIO-
HeHa J10 po3mipiB yactTrHOK (200 £+ 50) MKM BHXIiA-
Ha CHPOBHMHA 3aBaHTAXYETbCS B EKCTPAKTOpP A B
crieriaapHuX (PUTBTp-KaceTax 1 3alWBa€ThCSA 3pif-
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Materials and methods

To obtain an oil extract, we used the dried
leaves of the bay laurel (Laurus nobilis L.), which
grows in Georgia. The bay laurel is a subtropical
tree or shrub, all parts of which contain essential
oil, tannins, resins, and bitterness, which give them
a typical fragrant smell and a pleasant-bitter taste.
The bay leaves include vegetable proteins, saturated
and unsaturated fatty acids, vitamin C, macroele-
ments (calcium, magnesium, potassium, phosphorus)
and microelements (iron, zinc, copper, manga-
nese). The content of essential oil in the leaf reaches
5.5%[1].

As an extracting agent, the non-flammable, non-
explosive and non-toxic freon R406A (Zhejiang
Yonghe Refrigerant Co., Ltd, China), liquified
under pressure, was selected. It is an efficient
zeotropic mixture of three well-known refrigerants
(freons: R22, R142b and R600a in 55:41:4 ratio).
Its boiling point at atmospheric pressure is 32.7°C.
The R406A freon refers to 4 hazard class. Its ma-
ximum permissible concentration in the air of
operation zone is 3000 mg/m®. Among the freons
used as extracting agents, the R406A has a fairly
low ozone-depleting potential (ODP): 0.055. The
global warming potential (GWP) of R406A extrac-
ting agent is 1560.

Here, we used the equipment for low-tempe-
rature extraction of lipid fractions with liquefied
gases with a three-stage cryogenic recovery system,
designed at the Special Designing and Techno-
logy Bureau with Experimental Unit of the Institute
for Problems of Cryobiology and Cryomedicine
of the NAS of Ukraine (Fig. 1).

A key difference between this device and those
technologically similar is the presence of a three-
stage system of cryogenic recovery for the used
freon solvents. Herewith, the technological stages
of lipid fraction extraction are implemented in the
following order. Pre-dried and crushed up to the size
of particles (200 + 50) um original raw material is
loaded into extractor A in special filter cassettes and
filled with liquefied freon from the pressure con-
tainer C. Temperature and pressure during extraction
vary within the ranges of —10...35°C and 1.0...1.5
MPa, respectively. The extraction time is selected
experimentally for each type of raw material sepa-
rately within 0.5..5 hrs. When the extraction is
completed, the miscella is poured into the evapora-
tor D and the solvent recovery begins. Herewith,
about 80% of evaporating solvent is condensed
and discharged into the pressure container C by
means of condenser G, on the coil surface of which
the temperature within the range of —15...-20°C is
provided by refrigerating unit F.
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A

Puc. 1. Cxema ycTaTkyBaHHs ANs eKCTpakuii ninigHux dopakuin 3 6ionoriyHoi CMPOBMHU 3PISKEHUMW XNagoHamu 3 Tpu-
CTYNEHEBOIO KPIOreHHOK CUCTEMOID pekynepadii po3ynHHUKIB: A — ekcTpakTop, B — HarpiBady, C — HanipHa €MHICTb,
D — BunapoByBady, E — HarpiBaneHi enemeHtn, F — xonogunbHun arperat, G — KOHAEeHcaTop pekynepadii nepLuo-
ro ctyneHs, H — HuM3bkOTEMNEpaTYpPHUI XONOAUNbHWUIA arperat, | — KOHAeHcaTop ApYroro CTyneHs pekynepauii, J —
BaKyyMHUI TENNOOOMIHHMK, K — naHeni, siki oxonomkyroTbes pigkum asotom (N,), L — BakyymHuii Hacoc, M — snuBHa
EMHICTb TPETLOrO CTyneHs pekynepadii, N — npuiiMansHa emHicTb, O — cuctema TpybonpoBoais, 1-12 — TexHoNorivHi
BEHTUNI.

Fig. 1. Equipment layout for extraction of lipid fractions from biological raw materials using liquefied freons with a
three-stage cryogenic system of solvent recovery: A — extractor, B — heater, C — pressure container, D — evaporator,
E - heating elements, F — refrigerating unit, G — first-stage condenser, H — low-temperature refrigerating unit, | —
second-stage condenser, J — vacuum heat exchanger, K — panels cooled by liquid nitrogen (N,), L — vacuum pump, M —

drain container of third recovery stage, N — receiving container, O — pipeline system, 1-12 — technological valves.

KEHUM XJIaZloHOM 3 HamipHoi emHocTi C. Temre-
parypa i TUCK y TIpOIeci eKCTPaKIIii 3MiHIOIOTHCS B
mianazonax —10...35°C 1 1,0...1,5 MIla BiamoBigHoO.
Uac exkcTpakilii maOUpaeTbcsl EKCIEPUMEHTATb-
HO JIIsl KOXKHOTO BHJIy CHPOBHHH OKpEMO y Me-
xkax 0,5...5 romun. Ilicisg 3aKiHYCHHS EKCTPaKIlii
MicIienia 3JTUBA€THCS Y BHMAPHUK D 1 NOYMHAETHCS
pekymepaiiisi  po3uMHHUKA. [lpu 1bOMY OJM3BKO
80% po3uMHHUKA, SKWN BUIMAPOBYETHCS, KOHJIEH-
CYETbCSl 1 3NMUBa€Thcs B HamipHy emHicTh C 3a j10-
MOMOTOI0 KoHaeHcaropa G, Ha TOBEpXHI crmipaliei
SKOro Ttemmeparypy B mexax —15...—20°C 3ales-
revye XonoauibHui arperar F.

Y wMmipy TOro, sIK KOHICHCY€TBHCS XJIaAOHOBHUIL
PO3YMHHUK, 3HIKYETbCS TUCK y KOHTYpi pekyre-
patii, MO TPHU3BOAWTH MO PI3KOTO TaMIHHSI HOTO
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As a freon solvent condenses, the pressure
in recovery circuit reduces, resulting in a sharp
decrease in its condensation temperature. Thus,
when diminishing an excess pressure in the recovery
circuit down to the values of 0.15...0.20 MPa, the
condensation temperature of the used R406A sol-
vent is —10..—15°C. As a result, the need arises to
include the second low-temperature recovery stage
with spiral operating temperature in the condenser
J within the range of —45...-50°C.

To remove the residual freon from the finished
product at a pressure in recovery circuit below
0.05 MPa, the third stage of recovery is used, i. e.
the freon vapors are forcibly removed by vacuum
pump L, pass through the vacuum heat exchanger
J and settle on panels cooled by liquid nitrogen
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Temmeparypu KonaeHcamii. Tak, mig yac 3HMKEH-
HSl HAJUIMIIKOBOTO THUCKY B KOHTYpi peKymnepauii
1o 3Hauens 0,15...0,20 MlIla temneparypa KOHIEH-
carii BUKOPHCTOBYBaHOTO po3unmHHHKa R406A no-
piBatoe —10...—15°C. Ile mpu3BOAWTH 10 HEOOXiA-
HOCTI BKJIIOYEHHS! JPYroro HHU3bKOTEMIEpaTypHO-
TO CTyIeHS peKyrmepallii 3 pobodoro TeMIepaTyporo
cripaneil y konaencaropi J B giamazoni —45...-50°C.
Jiist BUajeHHs 3aIMIIKOBOTO XJIaJIOHY B KiHIIe-
BOMY TIPOAYKTI NPU THCKY B KOHTYpi peKyreparii
Hwkue 0,05 MIlla BUKOPHCTOBYETBCS TpETiH CTY-
MiHb peKylepanii: mapu XJIaJoHy, L0 HPUMYCOBO
BUAASIOTBECS 32 JONOMOTOI BaKyyMHOTO Hacoca
L, mpoxoaste 4epe3 BaKyyMHUH TEIIOOOMiHHUK J
1 OCIIafOTh HA MaHENsIX, OXOJIO/KYBAaHUX 3PiHKCHUM
azotom 10 —196°C. Taka temmeparypa HeoOXimHa
JUIs YJIOBIIIOBAHHS IIApiB XJIQAOHY, LIO MPOXOIAThH
gepe3 TEII00OMIHHHUK 31 IMBHUAKICTIO He MeHIre 1 j1/c
[1]. V pesyabrari mporo BimOyBaETHCS MOBHE BHIA-
JICHHS XJIa7I0Hy 3 KiHIIEBOTO MPOAYKTY 1 MiHIMIZy€TbCA
Horo BTpaTta B IpPOIECI TEXHOJIOTIYHOTO HUKIY [3].
JlinigHa ¢pakiisi, sika 3aJHUIIAETHCS B BUIIAPHUKY
D micnst 3aBeplIeHHS MPOLeCy peKymneparii po3unH-
HUKa, 37IMBAETHCS Y NPUHMabHy €MHICTH N.
JocmimkeHHsT SIKICHOTO CKJIAAy —XJIaJOHOBOTO
EKCTPaKTy JIaBPOBOT'O JICTA HMPOBOIMINCS METOAOM
ra3oBoi xpomarorpadii Ha xpomarorpadi «Agilent
7890A GC System» 3 Mac-CeNEKTUBHUM JETEKTOPOM
«Agilent 5975C» i 6moxoMm BBeieHHs Tpodu «Agilent
7697A Headspace sampler» (Agilent Technologies,
CHIA). ITix yac mocmimkeHb BUKOPUCTOBYBAIH Pi3HI
IMiIX0NH BBeneHHs mpoOu. IIpoBoamnu aHami3 mapis
3paska Ta PO34YMHY HABaKKU EKCTPAKTY B JHXJIOP-
MeTaHi. [y onmepkaHHS TMapiB 3pa30K HarpiBaiu
B TEpPMETUYHO 3aKpHTid mpodipmi, 1 Mi mapoBoi
¢asu BBOOMIM B xpomarorpad. s oTpumaHHA
po3unHy 24 Mr €KCTPaKkTy pO3UYMHSAIM B | MI 1u-
XJIOpMeTaHy, | MKJ pO3YMHY BBOJAHMJIM B XpOMAaTo-
rpad. s po3aisieHHs KOMIIOHEHTiB BHKOPHUCTOBY-
BaM KoNoHKy «HP-5ms», sika BXOAUTH 10 KOMILIEKTY
oOmagHanHd, giameTpoM — 0,25 MM, JTOBKHHOI —
30 M, ToBImIHOIO Hepyxomoi (a3 — 0,25 Mxm. Tem-
reparypa imxexTopa — 250°C, po3moais moToKy —
10:1. Ilorik ra3sy Ha BXOIAi B KOJIOHKY CTaHOBHUB
1 mu/xB. I'a3z-HOCIH — remii. Y IOCHIIDKEHH]I BH-
KOPHCTOBYBaBCSl TEMIIEPATYPHUI TpalieHT: Ioyar-
koBa temmneparypa 40°C, narpiBanus go 270°C 3i
mBuAKicTIO 5°C/xB. BUSBICHHS MPOBOAUIOCS METO-
JOM Mac-criekTpomeTpii. Jliana3oH ckaHyBaHHS Mac
cranoBuB 35-500m/z(m—macaiona, z—3apsan). Ot-
puMaHi pe3ynbTaTtd iIeHTH(]IKYBaIl 3a JIOTOMOTOI0
oibmioTexu mac-ciexTpiB «NIST-08» (National Insti-
tute of Standarts and Technology, CIIA). Binou-
pajmucs pe3yabTaTd 3 MiHIMaJIbHUM IHIEKCOM IIO-
nioHocti 80%. BMmicT KOMIIOHEHTIB XJIaJlOHOBOI'O
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down to —196°C. This temperature is necessary
to capture the freon vapors passing through the
heat exchanger at a rate of at least 1 I/s [3]. As
a result, freon is completely removed from the
finished product and its loss during technolo-
gical cycle is minimized [5]. The lipid fraction,
remaining in the evaporator D after competing sol-
vent recovery, is poured into the receiving con-
tainer N.

The qualitative composition of bay leaf freon
extract was assessed using gas chromatography
with Agilent 7890A GC System chromatograph
equipped with an Agilent 5975C mass selective
detector and an Agilent 7697A Neadspace sampler
(Agilent Technologies, USA). Different approaches
to sample introduction were used during the study.
The sample vapors and a solution of extract weighted
amount in dichloromethane were analysed. To obtain
vapors, the sample was heated in a hermetically
sealed test tube, and 1 ml vapor phase was introduced
into chromatograph. To obtain a solution, 24 mg
of the extract were dissolved in 1 ml of dichlo-
romethane, 1 pl of solution was introduced into
chromatograph. The components were separated
by means of the HP-5ms column supplied with the
equipment, having 0.25 mm diameter, 30 m length,
and 0.25 pum thickness of stationary phase. Injector
temperature was 250°C, and flow ratio — 10:1. Gas
flow at the column inlet was 1 ml/min. Carrier gas
was helium. The following temperature gradient
such as: initial temperature of 40°C, heating up to
270°C with 5°C/min rate was used in this study.
Detection was carried out using mass spectro-
metry. The mass scan range was 35-500 m/z (m is
ion mass, and z — charge number of ions). The ob-
tained re-\sults were identified using the NIST-08
mass spectral library (National Institute of Stan-
dards and Technology, USA). Results with a mini-
mum similarity index of 80% were selected. The
content of components of bay leaf freon extract was
assessed using internal normalization technique.

A quantitative composition of bay leaf freon
extract was analyzed by gas chromatography with
Agilent 7890A GC System chromatograph with
flame ionization detector. The HP-5 column of
0.32 mm diameter, 30 m length, and 0.25 pum
stationary phase thickness was used to separate the
components. Injector temperature was 300°C, and
flow distribution — 50:1. Gas flow at the column
inlet was 1 ml/min. Carrier gas was nitrogen. The
initial temperature was 40°C, heating was done up
to 270°C with 5°C/min rate. The detector tempera-
ture was 300°C. Sample processing consisted in
preparing the bay leaf extract solution in dichlo-
romethane (24 mg/ml). The sample volume was
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EKCTPaKTy JIaBPOBOTO JIMCTA OILIHIOBAIM METOAOM
BHYTPIIIHBOT HOpMaTi3arii.

JocmimpkeHHsT  KUTBKICHOTO  CKJIaMy —XJIaJ0HO-
BOT'O EKCTPAKTy JIaBPOBOI'O JIMCTA MPOBOIMIUCS Me-
TOZOM Ta30BOi xpomarorpadii Ha Xpomarorpadi
«Agilent 7890A GC System» 3 mosymMeHeBo-10HiI3a-
MIHHAM AETEKTOpOM. J[71s po3misieHHsS KOMITOHCHTIB
BHKOPUCTOBYBaJI KOJNIOHKY «HP-5» niamerpom —
0,32 MM, noBxnHOI0 — 30 M, TOBITMHOIO HEPYXOMOT
¢dazu — 0,25 mxm. Temneparypa iHxekropa —
300°C, posnonin notoky — 50:1. [ToTik ra3y Ha BXo/i
B KOJIOHKY cTaHoBMB | Mi/xB. ['a3-Hociii — a30T.
[TowarkoBa Temneparypa cranosuna 40°C, Harpisa-
ma po 270°C 31 mBuzkictio 5°C/xB. Temmeparypa
nerexkropa — 300°C. IlpoOomigrotoBka — Mpuro-
TYBaHHSI PO3UMHY €KCTPaKTy JaBPOBOIO JIMCTA B JIU-
xyopMmeTati (24 mr/mim). O0’em mpodbu — 1 MKIL
Jis OWiHKH KUTBKICHOTO BMICTY KOMIIOHEHTIB XJja-
JIOHOBOTO €KCTPAKTY BUKOPUCTOBYBAJIM METOJ] BHYT-
PpIITHBOT HOpMaJTizalii.

Uucno apomary XJIaJIOHOBOTO EKCTPaKTy JaBpo-
BOIO JIMCTa BU3HAYAJIOCS HOMOMETPUYHHUM METO-
JIOM 3a PEaKIlier0 B3aeMOIii eipHUX OJIiil 13 XpoMo-
BOIO CyMIIIIIIO, IIiJi 4ac sikoi BigOyBaeThCcs iX
OKHCHEHHs. PeUoBHMHHM, IO 3yMOBIIOIOTH apoMar
EKCTPaKTy JIaBPOBOTO JIMCTA, BIATAHSIN 3 BOISHOIO
mapor B MNpuiiMad 13 XPOMOBOIO  CYMIIIIIIO.
OpepkaHUi  TUCTWIIAT KWIUSTHJIW HAa  BOISHIN
0aHi MPOTSITOM TOMWHHM, TICISA YOTO HOTO OXOJOJ-
KyBamu, nomaBanid 25 min 10% po3umHy Kauwii
fionnay Ta 3amMmanH HA 3 XB y TempsBi. Mo,
AKUM BUAUTUBCS, BigTuTpoByBamn 0,2H po3dn-
HOM Harpii TpuokcoTiocynbdary. Sk iHIUKATOP
BUKOPHUCTOBYBaIU 1%-# po3umH Kpoxmamio. 3a pe-
3yJbTaTaMi TUTPYBAHHS PO3PaxXOBYBaIH YHCIO apo-
mary (B i Na,S O,/100 r).

Pe3yabTaTn Ta 06roBOpeHHs

OpnepxaHuii 3a JONOMOIOI0 HHU3BKOTEMIIEpa-
TYpHOI eKcTpakmii 3pimkeHnM XiamoHoM R406A
EKCTPAaKT JIABPOBOTO JIUCTA € OJHOPITHOIO B’S3KOIO
CyOCTaHIIII0 3eJIeHOT0 KONbOpy 3 J00pe BHpaxke-
HAM CMaKOM 1 3amaxoM, sIKi BJIACTHBI JIABPOBOMY
JIUCTY.

Ha puc. 2 mpencraeineHo rpadik 3alexHOCTI
MacH OJICP)KAHOTO EeKCTPAaKTy BiJ TPHUBAIOCTI
eKCTpakuiiHoro mukmy (t, ). 3riaHo 3 mpencTas-
JICHUIMH KPUBUMH OyJI0 oJiepx)aHo 10 5% MacoBux
YacTOK KiHIIEBOTO MPOAYKTY B Pe3yJbTaTi TPhOX IO-
CJIIIOBHUX IMKJIiB 1O 23 TOJMHU KOXKEH.

Xpomarorpamu TMapiB i pO3YMHY XJIAJOHOBOTO
€KCTPaKTy JIaBPOBOTO JINCTA HaBEJIEHO Ha puC. 3, 4.

VY pesynbrari IpOBENEHOTO HAMH JIOCIiHKEHHS
Oymo imeHTH(IKOBAaHO 68 KOMITOHEHTIB XJIaJ0HO-
BOTO EKCTpakTy JiaBpoBoro nucrta (Tadmuipt). Ha
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Maca otpumaHoro ekctpakty, %
Mass of resulting extract, %
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Puc. 2. 3anexHicTb Macum ekcTpakTy Big TpwBanocTi
E€KCTPaKLiHOTO LiNKIy.

Fig. 2. Dependency of the extract mass on duration of
extraction cycle.

1 pl. The internal normalization technique was
used to estimate a quantitative content of the freon
extract components.

The number of odour units of bay leaf freon
extract was detected using the iodometric method,
based on the reaction of essential oil interaction
with chromium mixture, when their oxidation
occurred. Substances responsible for the bay leaf
extract odour were distilled off with steam in
a receiver with a chromium mixture. The resulting
distillate was boiled in a water bath for an hour,
then cooled, supplemented with 25 ml of 10%
potassium iodide solution and left for 3 min in the
dark. The released iodine was titrated with 0.2n
sodium trioxothiosulfate solution. The 1% starch
solution was used as an indicator. Proceeding form
the titration results, the number of odour units
was calculated (in ml of Na,S,0,/100 g).

Results and discussion

The bay leaf extract, derived by means of low-
temperature extraction with liquefied freon R406A,
is a homogeneous, viscous substance of green
color with a pronounced taste and odour specific to
bay leaf.

The Fig. 2 shows a graph of dependency of
the obtained extract mass on extraction cycle dura-
tion (t ). According to the presented curves, up
to 5% of mass fractions of finished product were
obtained as a result of three consecutive cycles of
23 hrs each.

Chromatograms of vapors and solution of bay
leaf freon extract are shown in Fig. 3, 4.

This research succeeded to identify 68 com-
ponents of the bay leaf freon extract (Table). The
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chromatogram (Fig. 4)
shows two very intense
peaks with retention
times of 12.188 and
21.042 min, correspon-
ding to 1,8-cineole and
camphene, respectively.
These compounds occur-
red to be dominant in the
studied sample.

In the research, the
obtained bay leaf freon
extract was found to

- contain the following
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Puc. 3. Xpomatorpama napis xnagoHOBOIro eKCTpakTy naBpoOBOro nucra.

Fig. 3. Chromatogram of vapors of bay leaf freon extract.

xpomarorpami (puc. 4) crmoctepiratoTbcsi JiBa AyxKe
IHTeHCHBHHX IIiIKH 3 YacoM yTpumyBaHHs 12,188
1 21,042 xB, sKi BimmoBigaoTh 1,8-mHEOTY Ta KaM-
(deny BimmoBimHO. [laHi CHOMYKH BHSBWIHNCS JIO-
MiHYIOYHMH B JIOCIIiPKYBAaHOMY 3pPa3Ky.

VY pesyibrari MpoBeICHUX JIOCIiIKEHb BCTAaHOB-
JICHO, 11O OJICPKaHUH XJIQJIOHOBUI EKCTPAKT JIaBpO-
BOTO JIMCTa MICTUB Taki KJach CIOJYK: TEPIECHOBI
OKCH/IM, MOHOTEPIICHH, )KUPHI KHCIOTH, MOHOTEpIIE-
HOJIH, CECKBITEpIICHH, (DEHOJIN, CECKBITEPIIEHOBI JIaK-
TOHHU, TUTEPIICHH, CECKBITEPICHONM, CKIaaHi edi-
pH TOLIO.

3riiHoO 3 OTPUMAaHMMHU PE3yJIbTaTaMU KOMIIOHEH-
TaMH, BMICT sIKkux nepesuirysaB 1,5%, Oymu Taki
pedoBuny: 1,8-mraeon — 27,83%, kamdben — 7,65%,
cabined — 4,83%, aiHo-

JieHoBa kuciora — 3,25%,

MaJbMITHHOBA  KHUCIIO- - e
ta — 2,38%, 6-eTeH1I-6-
METHII-3-MEeTUIaeH-7-
(mpom-1-en-2-i1)rekca-
rigpo-1-6enzodypan-2
(BH)-on — 2,73%, mniHO-
neBa kuciora — 2,30%,
OL-ITIHEH 2,09%,
B-mminen — 1,89%, Heo-
¢bitagien — 1,89%, nina-
oot — 1,89% 1’1k HE
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classes of compounds
such as: terpene oxi-
des, monoterpenes, fatty
acids, monoterpenols, se-
squiterpenes, phenols,
sesquiterpene lactones,
diterpenes, sesquiterpenols, esters, efc.

In accordance with these findings, the compo-
nents whose content exceeded 1.5% were as fol-
lows: 1,8-cineole — 27.83%, camphene — 7.65%,
sabinene — 4.83%, linolenic acid — 3.25%, pal-
mitic acid — 2.38%, dehydrosaussurea lactone —
2.73 %, linoleic acid — 2.30%, a-pinene — 2.09%,
B-pinene — 1.89%, neophytadiene — 1.89%, linalool —
1.89% and five unidentified compounds with
1.60 —2.56%.

When comparing a qualitative composition
of the bay leaf freon extract with the data for CO,-
extract and the bay leaf extract derived by steam
distillation, it was found that 41 compounds were
selectively extracted by freon 406A and were
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Puc. 4. XpomaTorpama po3ymHy xrafoHOBOrO eKCTPaKTy naBpoBOro NucTa.
Fig. 4. Chromatogram of bay leaf freon extract solution.
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Yac yTpumyBaHHS KOMMOHEHTIB XITaA0HOBOrO EKCTPaKTy faBpOBOro NmicTa
Retention time of components of bay leaf freon extract

Yac yTpumyBaHHA KOMMOHEHTa (XB) Nia Yac BBEAEHHA Npobu
Retention time of component (min) during sample introduction in the form of
KomnoHeHT
Component
y BUrNAQi napis y BUrNAQI PO3YnHY
steam solution
OuroBa kucnoTa
Acetic acid 3,225 -
2,3-6yTaHpion
2,3-Butanediol 5,534 -
[ekcaHanb
Hexanal 5,903 -
3-rekceH-1-on
3-Hexen-1-ol 7,247 -
[Avrinpo-2(3H)-dypaHoH 8731 B
Dihydro-2(3H)-furanone !
o-TyiieH 9,149 9,108
a-Thujene
a-niHeH 9,392 9,316
a-Pinene
2,4(10)-TyApieH
2,4(10)-Thujadien 9.646 -
KamdeH
Camphene 9,783 9,748
CabiHeH
Sabinene 10,573 10,450
B-niHeH
B-Pinene 10,665 10,657
B-mipueH
B-Myrcene 10,942 10,895
a-henarnpen 11,377 11,324
a-Phellandrene ' ’
o-TepniHeH B
a-Terpinene 11,755
o-uumon _ 11,924
o-Cymol
DL-niMmoHeH
DL-Limonene - 12,063
1,8-unHeon
1,8-Cineole 12,448 12,188
5-izonponin-2-meTun6iunkno[3.1.0.]rekcaH-2-on
5-Isopropyl-2-methylbicyclo[3.1.0.]hexan-2-ol 13,243 13,180
INiHanoon okcupa
Linalool oxide 13,374 -
o-TepniHoneH _
a-Terpinolene 13,826
(£)-niHanoon
(+)-Linalool 14,169 14,081
MeHTa-1,4,8-TpieH
Mentha-1,4,8-triene 14,770 -
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lMpodoexeHHss mabnuui/ Table (conttinued)

Yac yTpumyBaHHA KOMMOHEHTa (XB) Nia Yac BBEAEHHA Npobu
Retention time of component (min) during sample introduction in the form of

Yy BUIMALI PO3YMHY
solution

KomnoHeHT
Component

y BUrnAgi napis
steam

14,809

B-cdbenanapeHr
B-Phellandrene

15,068

1-(4-meTun-3-unknorekceH-1-in)eTaHoH
1-(4-Methyl-3-cyclohexen-1-yl)ethanone

15,866

16,389

5-(1-meTtuneTtnn)-6iunkno[3.1.0.]rekcaH-2-oH
5-(1-Methylethyl)- bicyclo[3.1.0.]lhexan-2-one

16,450

16,754

TepniHeH-4-on
Terpine-4-ol

16,821

o-TepniHeon
a-Terpineol

16,977

17,515

MeTunxasikon
Methyl chavico

12,974
17,543

y-TepniHeH
v-Terpinene

18,264

18,448

S-(+)-kapBOH
S-(+)-Carvone

11,547
18,478

19,033

5-3-KkapeH
3-3-Carene

19,060

19,373

4-Tyilen-2-a-in auetat
4-Thujen-2-a-yl acetate

19,404

20,174

BopHinauetat
Bornyl acetate

20,222

1-meTuneH-4-(1-meTuneTeHin)-unknorekcaH

1-Methylene-4-(1-methyl ethenyl)-cyclohexane

20,560

21,042

TpiaueTuH
Triacetin

21,168

21,231

KamdpeH
Camphene

21,316

21,676

EBreHon
Eugenol

21,791

o-ynaHreH
a-Ylangene

22,166

o-KonaeH
a-Copaene

B-enemen
B-Elemene

22,

302

22,364

TeTpapnekaH
Tetradecane

22,384

22,935

MeTtunesreHon
Methyleugenol

22,950

B-kapiodineH
B-Caryophyllene

23,470

23,769

3,7-ryaApieH
3,7-Guaiadiene

1,5,9,9-tetpameTtun-1,4,7-umknoyHaekaTpieH
1,5,9,9-Tetramethyl-1,4,7-cycloundecatriene
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lMpodoexeHHss mabnuuyi/ Table (conttinued)

Yac yTpumyBaHHA KOMMOHEHTa (XB) Nig Yac BBEAEHHA Npobu

KoMMOHEHT Retention time of component (min) during sample introduction in the form of
Component K K .
y BUrNAQi napis y BUINAQi PO34nHY
steam solution
B-reaiieH ~ 93 893
B-Guaiene '
B Seinane 24,581 24,574
LUMc-MeTuni3oeBreHon
cis-Methyl isoeugenol 24,652 -
I3oromoreHon
Isohomogenol - 24,650
\E/fl’:\ﬁ; 24,726 24,718
o-Selinene 24,794 24,790
yYéKaacﬂl:g:e 25,200 25,196
yﬂ—/mgfr%?::e 25,342 25,338
é(g)pn:::e 25,693 25,585
a-6icaboneH
a-Bisabolene 25,757 25,753
CnaTtyneHon
Spathulenol 26,726 26,721
KapiodineH okcupg
Caryophyllene oxide 26,885 26,880
B Emamal 28,369 28,365
HeoditagieH
Neophytadiene - 32,065
6-eTeHin-6-meTun-3-metuninen-7-(npon-1- 32 242
eH-2-in)rekcarigpo-1-6eHzodypan-2(3H)-oH _ 32’318
Dehydrosaussurea lactone '
KocTyHonia
Costunolide - 32,921
ManbmiTUHOBa KUcnoTa B 34 531
Palmitic acid !
Baninocmin B 35 584
Eremanthin '
HeodiTapieH
Neophytadiene - 37,266
NiHonesa kucnoTa
Linoleic acid - 37,707
JNiHoneHoBa kucnota
Linolenic acid - 37,829
Bic(2-eTtunrekcin)edip aguniHoBoi KMcNoTn 42.058 ~
Bis(2-ethylhexyl)ester hexanedioic acid !
OkTapekaH
Octadecane - 43,571
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Ta OJEP’KAHOTO MApPOBOIO JUCTHUIISILIEI0 EKCTPAKTY
JaBpOBOTO JINCTa BCTAaHOBJIEHO, 10 41 crnomyka
CCJIEKTHBHO eKCTparyBasiacst xjgagoHoM R406A i
30BCIM Oyna BiJICYTHS B iHIIMX eKCTpakTax. B ycix
3paszkax Oyno Bm3HadeHO 10 koMmoHeHTiB: 1,8-11u-

HEOJ, JIHAJO0OoMN, TephiHeH-4-oi, 4-TyieH-2-0-11
arerar, OOpHINaIeTar, eBICHOJ, METHJICBICHO,
B-xapiodinen, cmaryneHon, KapiogileH OKCHII.

IcToTHOIO BiMIHHICTIO OyJIO TE€, IO B XJIaJIOHOBO-
MY EKCTPaKTi OJHa 3 JOMiHYIOUMX CIIONYK — KaM-
(eH, a B IHIIMX EKCTPAKTax — O-TEPIICHII aleTar.
Kpim Toro, B XjaJloHOBOMY EKCTpakTi BHSBJICHO
3HAUHY KiJIbKICTh MallbMiTMHOBOI, JIiHOJIEBOI Ta Ji-
HOJICHOBOI KHCJOT. B iHIIMX ekcTpakTax aaHi Kuc-
a0ty Oynu BiacyTHi [7].

TakuMm YMHOM, 332 HU3BKOTEMIIEPATyPHOI EKCTPaK-
mii xmamon R406A 3maTHWA BHITydaTH IIUPOKUN
CIIEKTP HEMOJSIPHUX PEYOBHH (MOHOTEPIICHIB, Ce-
CKBITEpIICHIB, TEPIICHOINIB, KUPHUX KHCIIOT) 3 JIaB-
POBOTO JIUCTA.

HasiBHiCTh y XJIaZIOHOBOMY €KCTPaKTi JIaBpo-
Boro Jjwucra 1,8-muHeony, JiHamoomy, Oera-Mip-
LIeHy, JUMOHEHY, O~ Ta P-miHeHiB, kamdeHy, o-3-
KapeHy, ca0iHeHy, Y-KaJliHeHY, O-TepIIiHEOy, €B-
TeHONy BHU3Ha4dae apomMar mnpoaykry. OpnHieo 3
KUTBbKICHUX XapaKTepUCTUK BMICTy PEYOBUH, SKi
00yMOBIIIOIOTh apoOMaT CHUPOBHHHU 1 Xap4oOBUX MpO-
OYKTiB, € YUCJIO apomaTy. Y pe3ynbTari mpoBene-
HOTO aHaji3y BCTAHOBJICHO, II0 YUCIO apoOMaTy UIs
XJIaZIOHOBOI'O EKCTPAKTy JIaBPOBOI'O JIMCTA CKJIAlae
(1122 £20) ma Na,S,0,/100 r.

3rinno 3 mannmu P.IO. TlaBmroka ta cmiBasT. [5]
YHCIO apoMary JUis BOJHO-CIIMPTOBOTO EKCTpakK-
Ty 3a MO3UTUBHHUX TEMIIEpaTyp 1 HAHOEKCTPAKTY
3 JIaBPOBOTO JINCTA OTHAKOBE Ta CTAHOBUTH 234,8 M
Na,S,0,/100 r. Takum YMHOM, BUKOPMCTaHHS HHU3b-
KOTEMIIEpaTypHOi XJIaAOHOBOI €KCTpPakLii JA03BOJISE
OZICp’KaTH TPOAYKT, Ul SIKOTO BMICT apOMaTH4YHUX
pedoBUH Oinbiie B 4,8 pasu, MOPIBHSHO 3 3aCTOCY-
BaHHSM METOZIB EKCTPakKUii 3a MO3UTHBHUX TEM-
neparyp. BuxopucTaHHS XJIaZOHOBOTO EKCTPAKTY
JIABPOBOIO JIUCTA HABiTh Y HEBEIMKHUX KIJIBKOCTAX
y SIKOCTI JOMIIMOK Y BHPOOHHUIITBI XapuoOBUX IIPO-
IYKTiB MTO3BOJINTH JIOMAaTKOBO HAIaTH IM apoMary,
MTOKPAITUTH OE€3MeYHICTh 1 TEXHOJOTIYHICTh HOTO
3aCTOCYBaHHS.

BucHoBkn

MeTonoM HH3BKOTEMIIEPAaTypHOi eKCTpakmii
3pipkeHUM Ta3oMm  (xmagoHoM R406A) BuaineHO
EKCTPaKT JimaHuX (paxiiii JaBpoBoro nucta. Bera-
HOBIICHO, 1[0 BUXiJ[ KIHIIEBOTO MPOIYKTY OPIBHIOE
110 5% MacoBHUX YaCTOK.

MetonoM ra3oBoi xpomarorpadii 3 HaCTYITHOIO
Mac-CIEeKTPOMETPI€I0 JOCHIHKEHO SKICHUN CKIIaf
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absolutely absent in other extracts. In all the
specimens, there were identified 10 components
such as: 1,8-cineole, linalool, terpinen-4-ol, 4-thujen-
2-0-yl acetate, bornyl acetate, eugenol, methyleu-
genol, P-caryophyllene, spatulenol, Caryophyllene
oxide. The fact that camphene was among the
dominant compounds in freon extract, while o-
terpenyl acetate was in the others, distinguished
them to a great extent. Furthermore, a significant
amount of palmitic, linoleic and linolenic acids was
found in freon extract. These acids were absent in
the other extracts [4].

Thus, during low-temperature extraction, the
freon R406A is able to extract a wide range of
non-polar substances (monoterpenes, sesquiterpe-
nes, terpenoids, fatty acids) from bay leaves.

The presence of 1,8-cineole, linalool, B-myr-
cene, limonene, a- and P-pinene, camphene, J-3-
carene, sabinene, 7y-cadinene, a-terpineol, and
eugenol in the bay leaf freon extract determines
the product odour. The number of odour units
is one of the quantitative characteristics of the
content of substances, determining the odour of
raw materials and food products. The performed
analysis found the number of odour units for the
bay leaf freon extract to be 1,122 £ 20) ml of
Na,S,0,/100 g.

As reported by Pavlyuk R.Yu. et al [7], the
number of odour units for water-alcohol extract
at positive temperatures and nanoextract from bay
leaf is equal and makes 234.8 ml of Na,S,0,/100 g.
Thus, the use of low-temperature freon extraction
enables obtaining a product for which the content of
aromatic substances is 4.8 times higher, compared
to extraction methods at positive temperatures.
The use of bay leaf freon extract even in small
amount as additives in food production will pro-
vide them an additional aroma, improve the safety
and manufacturability of its use.

Conclusions

Using the technique of low-temperature extrac-
tion with liquefied gas (freon R406A), an extract
of lipid fractions from bay leaf was derived. The
finished product yield was found to be up to 5% mass
fractions.

Gas chromatography followed by mass spectro-
metry were used to analyze a qualitative composition
of bay leaf freon extract. There were identified
68 components. The study of the extract’s quantita-
tive composition by gas chromatography using a
flame ionization detector showed 1,8-cineole and
camphene to be the dominant compounds. Significant
amounts of palmitic, linoleic and linolenic acids
were revealed.
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XJIQJIOHOBOTO EKCTPAKTY JIABPOBOTO JIHCTA. [meHTndi-
KOBaHO 68 KOMITOHEHTIB. JlociikeHHs KiJIbKiCHOTO
CKJIaJly €KCTPAaKTy METOAOM ra3oBoi xpomarorpadii
3 BUKOPUCTAHHAM TOJYMEHEBO-10HI3aIIHOTO Je-
TEKTOpa TMOKa3ajo, 10 JIOMIHYIOUUMH CIIOIYKaMH €
1,8-mmuHeon Ta kaMden. Bu3sHaueHo HasBHICTH 3HAY-
HHUX KUIBKOCTEH MaJbMITHHOBOI, JIIHOJIEBOI Ta JIIHO-
JICHOBOI KHUCJIOT.

BceraHoBiieHO, 110 OTPUMAHUN 338 HU3bKUX TEM-
neparyp XJaJOHOBHU EKCTPAKT JIABPOBOIO JIMCTA
XapaKTEPU3YEThCS BEITUKUM BMICTOM apOMaTOyTBO-
PIOBaJIbHUX PEYOBHH. YHCIIO apomary XJiaJJOHOBOTO
ekctpakty cknano (1122 + 20) mn Na,S,0,/100 r,
0 JI03BOJISIE PEKOMEH/IyBaTH HOTO B SIKOCTI apo-
MaTU4HOI JOMIIIKH Y BUPOOHMLTBI XapuoBHX IPO-
IYKTiB.
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The bay leaf freon extract derived at low
temperatures was established to have a high con-
tent of aroma-forming substances. The odour units of
freon extract were (1,122 +20) ml of Na,S O./100 g,
that enabled to recommend it as aromatic admix-
ture in food production.
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