= 2016, Vol.37, No.22 119

P Vi B

H b Il (8 B IR B 75 9 o 5 B

BOVE, Rk, B S, BOuE, BNEE, Forig*
(P4 R R 5 TR, VLA AR &R 5 2 4 R o,
VL5 e ORI o i 22 AP ) RN L8 S SEIe ==, V1% B 210023)

i B SR IEASEEVE LA A B R AR R I FLCOL L T2 21, AU (4 i- i (gas chromatography-mass
spectrometry, GC-MS) BBAF L 545 AR /B 5 G FRAEHL ., K Z8 SR DL K S A B TS A T 22 55
ERFM GBI L COME B B A E AR /722 MPa. REHEUHFES0 °C. AEUHF A2 h, Bh4c N H EEm- i
fEAR 5 1582.12% .. £GC-MS/rHT, I FLCO, A BT AF i fig 45 78 B0 i3 66 Fh,  EZ Ty LTRAA A
(20.38%) . 1.8-}hlE (19.88%) . AFEBWNEE (5.61%) . TEMWE (3.41%) . F51ERE (2.57%) %, K%
SAETRPTAS B RE S B R By A2 B, o R ER A R 1L8-RH BT (20.99%)  ZIRIAMAR (19.34%)
TEHFR (2.56%) « FEBEHNEE (2.36%) « a-FailEE (2.17%) %5 LRI I8 4 2 0 EE
o e24 Fh, EERNL8-FMEE (15.33%) « 4-F 4 (10.75%) LR (10.22%) . LA BB N
(10.09%)  AEFBEABE (2.62%) . HBETFEFERS SIS TEEETLAES, RRRECTZ R 20 A
T R I AT A 2 SRR

FEEIR: KRN, BIE AR COAEG AHUARZER A -k, e

Extraction and Aroma Composition of Laurel Leaf Oleoresin
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Abstract: An orthogonal array design was used to optimize the process conditions for supercritical CO, extraction of
laurel leaf oleoresin. Gas chromatography-mass spectrometry (GC-MS) and electronic nose (E-nose) were used to identify
the differences in aroma composition among laurel leaf oleoresins extracted with supercritical CO,, steam distillation and
ethanol. The optimal conditions for supercritical CO, extraction were determined as follows: extraction pressure, 22 MPa;
temperature, 50 °C, and time, 2 h. Under these conditions, the average yield of laurel leaf oleoresin was 2.12%. GC-MS
analysis revealed that a total of 66 aroma compounds were identified from supercritical CO,-extracted laurel leaf oleoresin,
mainly including terpinyl acetate (20.38%), 1,8-cineole (19.88%), costunolide (5.61%), methyleugenol (3.41%), and linalool
(2.57%), 42 volatile aroma compounds were identified from laurel leaf oleoresin extracted by steam distillation, consisting
mainly of 1,8-cineole (20.99%), terpinyl acetate (19.34%), methyleugenol (2.56%), dehydrosaussurealactone (2.36%),
and a-terpineol (2.17%), and ethanol-laurel leaf oleoresin were found to contain 24 aroma components, mainly 1,8-cineole
(15.33%), 4-carene (10.75%), terpinyl acetate (10.22%), dehydrosaussurealactone (10.09%), and costunolide (2.62%).
The principal component analysis (PCA) and radar plots of E-nose data revealed that laurel leaf oleoresins extracted by
demonstrated considerable differences in aroma composition.

Key words: steam distillation; supercritical CO, extraction; organic solvent extraction; gas chromatography-mass
spectrometry; electronic nose
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Table1 Factor and levels used in L, (3*) orthogonal array design for
spercritical CO, extraction
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Fig. 1  Results of one-factor-at-a-time experiments
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Table 5 Aroma components identified in laurel leaf oleoresins by GC-MS
KETAR HRCO AR LEER

5 it B B e B ey
W pgg MO BE Tolt T W Tl T
min min min

1 3l 3-thujene 6116 024 9l

2 a-4J% a-pinene 6740 136 97 6316 263 9% 6432 01 9%

3 Jilis camphene M504 9 619 042 95

4 f-HAK pthujene 8216 134 91 7769 219 90

5 f-ii)G f-pinene 8292 194 97 7816 268 91 800 02 %

6 oK frJf phellandrene 893 018 91

1 HERFHTE doleymene 10292 033 97 9140 006 9

§ 3% terpilene 9440 059 97 9312 002 93

9 -5 8 pocimene 0787 070 97 9543 001 9%

10 1,8-BiiEE cineole 1053 2099 97 10181 1988 97 105% 1533 9%

il Hi A terpinene 11792 05 90 1251 LI 9% 11453 092 97

1 f-HLTHEE ferpineol 12128 038 95 11569 008 9%




o Frel e AV E—]
MRSy Emiltl= 2016, Vol.37, No.22 123
] 4555
KEER HIERCO SN LEFER KERER HIERCO LEER
a A \WJ N A N \WJ A ] = Y f 577 A " N I y
5 At By B e e B e g i It B e B e BE e gy
HT‘DJJ 4\5357 *Wf‘i H—]Llﬂlr 5‘57 F; H”HJ HJ;/ J—ﬁ- H'ﬂﬂ] /J,\chﬁ/ *W@i "ﬂﬂ]/ E/q er H“HL t=1./57 F;
min A mn R gy EOOR min HE mn S0 % o FYOX
3 480 dcarene Rl 043 97 6 0B a-cudesmol 065 053 9 3625 03 9
1 40 fnaloo BI04 L0291 13I8 257 9T 1R 230 % 6 168 virdiforene 0802 06 94 3642 051 95 3694 031 %
15 Jiflif# camphoenicaldehyde 14175 006 91 09 54 M dehydrosaussurealactone 42.890 236 90 43061 001 90 54225 1009 91
‘G 136 eremanthi
6 44-1?9%%-11-}]%%}?%% om0 05 W 70 [ %4 eremanthin 50207 101 95
-acetyl1-mefhyleyclohexere 7l KER A costunolde S0 56l % SAEB 26 95
17 i 77 pinocarvone 15648 012 % 173 032 %5 156 0l 9 7 R phyl S0 08 9l
1§ 18}t bomeo 15886 026 97 B I s 61 00 9
19 25 L bomeo 16310 014 %0 ([ 8 pentacosane e 02 9 0 0D %
20 45 #55 d-terpineneol 1702 194 9% 16510 310 97 17069 205 93 7 ZFLhiR 1-heptacosanol 7912 027 93
A WREERAE rinehybenzyl 17498 011 91 % ~H cicosne 0 031 %
p) oML aterpincol 04207 91 1145 240 90 170 28 % m 8 st B 0 %
3 S pipeitol 17868 008 9% it m $949 6097
% I B cis-carveol 18380 0.1 98
g 9 — N N N R
S i FRSHiR, LML (NIST8.0) KM
- M J-carene A .
DI 4 [ ==3 N S 4 AL, 2 = e Ly
7 LTS linalyl acetate 19233 006 94 1942 002 9% BT 5E, AL ULECEAMIR T 90T ik . /K78 <28
% FHHE goraniol 0I5 005 9 Frf3 R HE AL S 8 A 42 #, (R YRS
W 3 5 2 J % 14
29 . gﬂﬁféphellandra] 20932 002 92 20750 007 90 20853 002 93 70.04%; B ﬁco;ﬁﬁl FIT 45 i *}jﬂaﬁf_%fg H66 F,
30 HECFRUK R L-bommeol acetate AN 1R Y N \ N § e
B HIE R M) TR B 1189.49% s LU EFE LA 15V B4 AR A 5
31 T bezenemethanol 20645 02 %
=S 77 24 EL
B 24— 2-undecanone A 0B % SE 24 B, (SRR R H160.97 %
3 LEK B bomylacete 21980 044 99 %0 107 91
U B isohymol N4 009 0 6 SHAEMIMBRER RN 2R _
3 LI dearene U 05 % Table 6 Quantitative analysis of aroma components in laurel leaf oleoresins
% CENEEcpiglacae 4797 1934 91 2444 203 91 4% 102 9 T HIX B %
3 T8 agnl B9 I3 % M6B 24 % I SR COARIL KA ZHEAEIR
—
% 24 yngene 509 080 % ik 2849 22.14 24.02
% S0 copaene 525 065 9 fr"f% 32.18 28.98 22.55
40 -1 prelemen BE3 0339 h‘;;f 139'9838 123 '9387 12 1'2349
4l TER B mehylogerol 27215 236 98 267 341 9T 269% 24 97 Eﬁ}:’: S s 0
) IHA Learyophyllene. 27544 146 9 26968 14 99 @H;: 082 o2 0
Iy w1 o-guiene nsR 030 9 @;ﬂ: o013 002 0
4? 9-T 524445 aristolene 801 025 91 Kk 0.53 0 0
4 Ak fcaryophyllene 896 019 9% 2834 028 97 AR 1.00 1.05 0.52
4 o-H A1 o-clemen 28491 041 93 28632 012 9B
I no ORI LU H, ALK SRR 2 BEAEHL, B3I
48 [FFKGTH bicyclosesquiphellandrene 29256 0.2 95 287% 013 95 e N N
" 2 idcarone 290 0F o FLCO,ZEHLRE M R B BE 2 Fh H FEM TR B By T AR
50 KRB emcene 3009 018 97 M50 016 % B INECE R FEAREE, TR, BRE. MK,
5l Beoff eudesmen 0262 02 % WO 0B 9 3002 03 R Wk, WK, peiRsk, Mgk, kel mk . [
”'{‘ ‘J -seli A 2 A A > = S 'liél_‘ > =N
O SN & BT, 2408 B Y R 1950% ~60%,
b iso-methylegnol 782 0. ; 52 9% N - N »
" D D i 0SB 0B % MR AR TS BRI KRR HoR, Hod
55 % naphtlene 0B 0T % 08T 0% 9 09 08 % LR IEE AN & e, BEABEEWE, PIEME.
% b peadinene 3856 029 9% 313 06 % MAES L, WHENEEK, TZHTERE. 5.
! kaf;fg‘ﬁe‘e"fﬂl S HEE RGO AER, 00T afmE. S, 5. &
ecfichs espatuleno . . . ! > P N N N
' 17 Y A MY g
59 SULATT caryophyllene 4003 085 91 B 0N % B AR, (R TR R F AR il
2oty EEL 75 b £2 2 K a2 iR il /5
& Bt Beudesmene BB 010 90 NEBUAE R TTRRECR . BRI B 07 & SRRk,
61 GHEH Garjmene — B861 079 97 T R b — S A 2 R A 7 A . BT R
TN\ . ) Ao L L 2 NN 2y - N
S e e e IR I (A 18- e, A U A
£t patchoulene ! . . - N
VT (1] B 25 I b A VEE 0
04 ZHit aromadendrene 397 076 95 BEARIE, T IRRR . NEWRrh. P A A
6 ERTLHHE lenon BB 057 9 R A ORI SR B o R, BRI RS T
66 R feudesmol 0532 081 %9 3615 077 9 R VEB AL A Y, 2 A YA 7k o




124 2016, Vol.37, No.22

D

6o i

m

= XRS5 53 B

2.5 HETEHENHT

0.8 A
0.6F
< 04f - .
ﬁ o2k n ﬁllﬁﬁcozfﬁﬂy
S ook A LEFEIR
N o JKAEAHE
8 —0.2F
& —04
) .
J— 1 1 1 1 1 1
08— 2 o 2 4 6
PC1-97.4%
B LY2/LG

—
|~
N
O
EY
g

LY2/GH & P40/1
RS
R
LY2/gCTL P10/2

— I FLCO AT
—a— LPEAEHL
e IR

K3 AEAEMEREHPCAE (A) fEXEE (B)
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