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Abstract

The volatile oil of Lindera aggregata (Sims) Kosterm was extracted by traditional distillation me-
thod. The effects of soaking time, extraction time and liquid-material ratio on the extraction effi-
ciency of volatile oil were investigated. The results showed that the optimum extraction condi-
tions were as follows: the soaking time of 3 hours, the extraction time of 3 hours and the ratio of
liquid to material of 12:1. Under the optimum conditions, the extraction yield of 0.36% was ob-
tained. The volatile oil extracted was analyzed by GC-MS to determine the chemical constituents of
volatile oil in Lindera aggregata (Sims) Kosterm. The results indicated that totally 39 compounds
were identified compared with the GC-MS database and most of them were terpenoids.
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B REGR G, SATILH. WL, G, @E. TR%E, KRG SE 1SR RE]
RKEGHUBMAL, EEEMRERSIRGY —, GHE. WE, Pk, @FE, sk
FAEFI[2] [3] [4] [5]o 22500, I SR DL Rl T rh S HE A it o SRR, 2 2545 R o AT
W B ILFE. BRILE . HUMRISA RSN 6] [7], (H T AR B AN, HAL 3 AR
BR8] 9] [10] [11]. ASCRFIKZE S ZEMMEIREUR 6 225 s 3RSy, 49 BIZE 52 7 32 midl
SREUI ) FURH LR BOSCR BT, AL T 36 O3RN SEAE . IhAh, R GC-MS JiExt K G 15 2%
Ko L2 RS HEAT T 4047
2. R EE*®
2.1. AR5

2.1.1. LI

L2TRRIE T LA e MR G B, @UL R Embl e R AR e, RIS E
Y% %] Lindera aggregata (Sims) Kosterm [ PR, FEUEARAAF T A TL50 % o B T8 1 5 24 HUARR 1 i
M e E, AR e T ab & H .

2.1.2. FERF

I3 BT AR Te /K IR , e S 1 WL 75 4 A BR A A s S50 F /K H RS s 2675 7K 22 Mlli-Q & 4t (Bedford,
MA, USA)#6155], HIHZA 18.2 MQ/em.
22. (F{EEE

HLTRT(AL204 ) 3E[E METTLER A #); MilliQ #E4H/K R Zi(Direct-Q™ 5): K [EH % PLIH A 75
FERIMPEIAS : BSOS AR YH RA MG VLTI EBCEER) s AP X (Thermo Trace
DSQII): % [# Thermo Fisher Scientific /A .
2.3. EWHE

23.1. RESHER MR
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HERRRRIUR & 5 250K 100.00 g, BT 2000 mL IR F A, $%— 2 BURRE ELIMAFHRAARFR 17K o
R — B R, BOSE S ARIEIR A, R R M E 23R R AR, I B I B in K O R
R e 2RI ZIRE 4y MUK IN PRI 1 . B E A PR IMANE W, IR IE 2 ), {2
IEIn#k . B — B RS S U A R s e 2, KBS s A S Fim BRI 0 48 U7 5 mm &b
Mk Z JERCE 1 /NS ELE, PRI S G ZE AR TR RIS 0 b R L 5 I 0 475, BRI =,
HHEWOH R (%) R, %5, 4CiFRH .

2.3.2. BT & hIREN S AR

1) 2R LA

HERRFREUR 6 5 25408 100.00 g, O 1200 mL /K, Z35R# 1, 3, 6, 9, 12 h, BUEEHAIRERE
BAJE, BHRAPZEZNAER, M 3 b, Eibni, #1300 dhoy s e ko A,
HA B R BE LR (%)«

2) FEEUR R Ak

HERFREUR & & 2588 100.00 g, JI 1200 mL 7K, 238 3 h, BUEEA, RBESG, BHHIGS
RN I A RFE R 1, 2, 3, 4, 5 h, fFIL#, % 13000 Ry IUE R A &, If
THEHE R MR IR (%)

3) Wkt

HERIARIOR & S 2588 100.00 g, 0 5li&— @Rkt 6:1. 8:1. 10:1. 12:1. 14:1 MK, R 3 h,
BUE S ARG 5, BRI RZEMAE, JHRFED 3 h, (#2231 )AL
FER MM E, R (%).

233, SHEL MBI IHEE

KA A RIS 25 HE i, NN IE & B TOKBR BRI T K, SR A7 SR B FH 20 b7 o

GC %M. i, TR-35MS (30 m x 0.25 mm, 0.25 um); BEFERE 250°C; FHERF: WIGEE
60°C{R%F 1 min, #AJ5LA 18°C/min A% 120°C, fR%F 1 min, FFLL 3°C/min F+Z 180°C, fR¥F 3 min, /5
PL 3°C/min JF% 250°C, fR#F 2 min; %< He i 0.8 mL/min; 73kl 1:30.

MS %AfF: EIJE; H-THEE 70 eV: B TIRIEE 200°C; (LHMiLLiRE 250°C; MR E 280°C; i
H A m/z30~500 amu.

8 Xcalibur 2.0 A0 SLEGHARBEAT 20 AT AR EE, K53 5 HH S T8 NIST2.0 ARifE il 2 ATk R
H HE5A A R SCHR12] (13T X, I M4 € TR 6 B2 R R = 8o, Hor A E o & &
(R e K T A A — 4k iE

24. BRMENEITH

PRI PN /% = F7 M FEHU ) B (mL)/ 5 258 1) 5 & (g) x 100%

FRHSZIGEL 3K, FiEMEUEERCFEME, FIH Excel 2013 FIUAN OriginPro 8.1 AbH % ¥z .
2.5. TZHiiAsEiReA

Z BT R AH A R PR BOCCER, BRR H 14155 AL P 3B S 256 U L2264, wie THFRNR
WIRSHE] 45 min. EBAETIE 600 w. BEARTA] 13.2 min. JREEL 10:1. 4B SRR 1.5 he $EBGREL 3 Ukt
L2500 RS PRI . 4 R 1515 F/KZR S AR BGE R, 7 A IEACR I HE R I 2 G T 3
K2 3 /K55, e s R AR . AAK R 50 HIRAIR A, TN 10 5K, $2HS he &E16]
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FEWORFEE D 12:1, RHUN RN 3 h A9261F R AR AR I TRD0 5 24535 Al i SR B i an B 1 o
M RRT SR, RIS (A0 5 255 A R OGRS AN R . 3R [EAIR T 6 h, 23t 3 h I Aot
IR HRIEAEGEE 6 /N, Wl RS R, (HANR 3 h fBoiR 6L, ARRRIEE T
BRI HE R B RG] o SRR A BE R, SR PRI 8] 4 HL REIE I g WO = ) S
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Figure 1. The effect of soaking time on the extraction efficiency of the volatile oil from Lindera aggregata (Sims) Kosterm

& 1. JRIERE X S 75E K hiR IR AT
3.1.2. HRENETE)RHE & SR BN R H R
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Figure 2. The effect of extracting time on the extraction efficiency of the volatile oil from Lindera aggregata (Sims) Kosterm
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3.1.3. R R R IR R

TERIGET (A2 3 h, $RHCETE] 3 h (2 EE T, SR B0k 2 259 R AR B i an 1] 3 Fios . A
BRI, BEAE ORI LN, 48R R IURIZHE R, SR OB 12:1 1, $E R M PR IR 220k
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Figure 3. The effect of liquid-solid ratio on the extraction efficiency of the volatile oil from Lindera aggregata (Sims) Kosterm

B 3. RIS B 241E & iR ERR AU

3.2. 55 MATRENEGR

T T LR BRSO A S 2 R I B AR IR A Dy s RIS IR] 3 b, $REUETA] 3 h, WORMEE 12:1. 7R
PRI T R K R A TR SR I S 253 R = IR, $RILEAKICN 0.36%, 0.35%. 0.36%, T34t
HURN 0.357%. #77[ 18] 2R - KZ& S RIRTESR R R, 2 20 i e P S & 25 B8 1 /KIR I 12
h, BN 10 min J5, KZESEREII 3 h, BN 0.41%. (H& R RN K, AT#g
S FHUE R S KA s AR 191550 2 2GR HEAT By D e B, BB 150 g, #37H 0.53 mL,
PEHLRN 0.35%: ZIEA[6]54% 7.5 kg Bl i) S 25 UR B BU/NBL, R RIIR IS K ZEIRZAM 3 h 5
13BN G ZRIERIMZ) 22 mL, $REEN 0.293%; 24205545 5 M1 7K 728 KA TR EU S 2R 15 K
ML, BUHEER 0.31%. WTEERL ESCER, ASEIRMEE IR 20 0.36%, HRHACREULT .

33. BHELMBBMSNSRERASTSLERE

HEFIFRIUR & S 20000 100 g, AN 1200 mL 7K, 329 3 h, BUEREHAIRBEEG G, EHERESHE
SEINARE S, RO 3 h, I, $% 2.3.10 B REREUE R, FFINNE BT K R RENEAT
7K, i 2.3.3 MR NER AT 20T, R &S 2R MA BN R B iR A 4 s, o]
SN R R AL 22 B R AT 0 B R

1% 2.3.3 ) GC-MS 25 FXHE R o AT 4307, g5 3R an% 1 FoR, HL%w TR E 5258 R 39
MU AER B B2 HAR I R, 2 20.35%, 52K 28.53%, B2 (5 0.98%., B2 15 14.87%,
BRI 255 0.87%, BE 15 0.22%, HBFIZE Y 7.06% 0 b & S fp m OV PRI, 7 9 RS R 1) 22.56%,
HUON 2-8%, SHERMSER 17.14%, BUICIRKMER, SERMAER 13.45%, FR=ME
V)RS ) 53.15% . HE FERINIEH L-AERNEE . 05 10 Sh-4-2E Z R . A 4-05
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Figure 4. Tatalion chromatogram of the volatile oil from Lindera aggregata (Sims) Kosterm

E 4. SHELHRSNEBETRE

Table 1. Constituent of the volatile oil from Lindera aggregata (Sims) Kosterm

=1

SHELHNUFERT DIER

5

1

10
11
12
13

14

15

16
17

18

PR BB []/min
2.09
2.26
3.98
5.04
6.09
6.33
6.59
6.78
7.15
7.23
744
7.71
7.76

7.9

8.27

8.35
8.56

8.78

EM AR
Acetone(TH Hi)
Acetic acid(VK Z.TR)
3-Furaldehyde(3-WK i F %)
Benzene, 1-methyl-3-(1-methylethyl)-([f] 5 7 3 FF %5)
Benzaldehyde(Zk F %)
Eucalyptol (1 H-jH Ex)
Phthalan(1,3- &5 2K W)

Undecanoic acid, hydroxy-, lactone(}&3& +— ke R A IiK)
3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)-(4- i /i BE)
Hexanal(1E 2. l%)
Bicyclo[2.2.1]heptane-2,3-dione, 1,7,7-trimethyl-, (1S)-(L-4 i i)
1,6-Octadien-3-ol, 3,7-dimethyl-(35 %)
Cyclohexene, 1-methyl-4-(1-methylethylidene)-(ififi & JH 4%)

e

3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)-, acetate(1-i4 an-4-
HE CIETR)

Thymol(H R &)
Benzene, butyl-(] %)

Benzene, 1-methoxy-4-methyl-2-(1-methylethyl)-(2-57 P 5-1-F 4
Fe-4-HIHEE)

9-Tetradecen-1-ol, (E)-

77
C;HqO
C,H,40,
CsH40,
CioHis
C;/HsO
CioH;50
CgHsO
C11H20,
CioHis0O
Ce¢H 12O
CioH140,
CioH;50

CioHis
C12Hz00;

C10H14O

CioHiy
CiiH;60

C14I_IZXC)

HERTE1 23 25 /%
0.03
0.04
0.15
0.52
0.05
0.07
03
0.03
0.04
0.06
1.45
0.11

0.17
091

0.06
0.24

0.49
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Continued

19 8.84 Benzene, 1,3-bis(1-methylethyl)-(1,3- —F F 7K) CiHyg 0.13
20 9.63 Bicyclo[4.1.0]hept-2-ene, 3,7,7-trimethyl-(2-¥47) CioHis 17.14
21 9.91 Phenol, 2-methyl-6-(2-propenyl)-(2-Ji 5 -6 F 2K ) CoH\,0 0.2

22 10.8 Benzene, 2-ethyl-1,4-dimethyl-(2- Z. 5% — H 7K) CioHus 0.74
23 10.94 Phenol, 2-methyl-5-(1-methylethyl)-(F /7 5) CioH140 0.06
24 11.05 1,3-Benzodioxole, 5-(2-propenyl)-(E& A% i) CioH1002 0.27
25 11.45 Vitamin A aldehyde(#1 #7i%) CaoHas0 22.56
26 11.68 1,3,5-trimethyl-(3 = FF %) CoHin 0.23
27 12.33 1,4-Cyclohexadiene, 1-methyl-4-(1-methylethyl)-(ififi & 4%) CioHis 1.18
28 15.17 1,2,3,4,5,6-Hexahydro-1,1 },15) ii;:zzr;nzt;lgi%ﬁ%g?-methanonaphthalen-7(4a C1<HnO 13.45
29 16.94 1,4-Methanoazulen-7(1H)-one, octahydro-1,5,5,8a-tetramethyl- C5sH»,0 1.71
30 19.56 Dodecanal( H ) C1,H,,0 0.56
31 21.05 17a-Methyltestosterone( Ff! 52 i) CaoH300, 1.39
32 21.6 Retinal, 9-cis-(FL M i) CaHas0 5.13
33 2205 dm44ssﬁr;xfﬁ}ylinggﬁnﬁlpggfzt%rin}%ﬁ% oty o0 205
34 23.59 Gibberellic acid(77% &) Ci9oH205 0.51
35 27.58 Benzaldehyde, 3-(4-methoxyphenoxy)-(3-(4- F 4838 K 48 28 ) 7K I ) C14H20; 0.02
o ma Clmmmebeleeliiidmpiaimbl o, o
37 34.02 9H-Pyrido(3,4-b)indole, 6-methoxy-1-methyl- C3H2N,O 0.67
38 38.78 Phenol, 4,4'-(1-methylethylidene)bis-(2,2- XUt 42K 3 P ) C15H140, 0.04
39 39.17 Benzene, 1-methoxy-4-(2-phenylethenyl)-(4-F 485 — 2K 2.47) CisH140 0.02

1) 2 245 1 I R 0 TR S SCHRR AR B, ATAEES (2112 R B I A CO, REBUE /K RS R IBIEN
VPR R AT 7R DU S CO, ZEHU VSR HUN , 2558 T 46 Ny, FEA 1,1- = L8 Lk
(2-[2-(2,4- = H B R ) B P JE TR FRg ) 20~ DU S0 - [a] PR DU 55 5 2R F /K 78 SRR3R B R B
T GC-MS 7T T 36 MuaW, TEHRMAREE. KrHe. M 4(14),11-206 . . p-#f
RIS FEA RSN V= B2 M A AT AR i - i b, SLor g 51 M sy, ST 41
MUY, RZHAEDE T MG RAE s, 328 BAIR-1(5),7(11)- 8« UK EEER R J-3-
G BUIRIRRE . A BORE. 2,4- RN 1-H - O AR IR CUbe A . XA B [22) 4l i /K 28 Rl
FARUN R S A A R, 8IS GC-MS S EH T 68 ML, KREHONEERYIR, EEH()-
TLya Al . B-RH R | 4a- 1 3E-4,4a,9,10-PU S (-2GH) FEBA LA & 1-H3E-1-2.38-2, 4- —(1-F R 205383k 2
B, ARSI R I LR SCERIF A A AT R, DA RS+ B k. BT, SRR
8] LA R BT E AN, 5 23 0 A 5 O AR BRI 22 3

4. &g

AR IR AR RFARBUR & S PR, 055 TR a] . SRIBURS AL AR L S HL
BORIFAN, AL TR RO, T8 1 i Fe I T 2O 18] 3 h, $EHUNTE 3 h, HORHEE
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MR Y, EE T RE SR B BRI [N, SRH GC-MS 1573 # R 6 5 25 FE R0 14k 27 1k
oo LIARMENS R R OF 5O SCHIREEAT EX, e T 39 MEEEy, HA RZHONRERIL &Y. B
TLAERKW], GC-MS 0] AT . PR x5 2545 Al rP AL 22 i AT SE VR TE o # A0 02 55 24 v B
> 2 —, BAZMAEAER, XHER AL B R TR N 5 25— JT R AR BOE R, A
A EEK I RN EMEFE.
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