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Discrimination of Volatile Components in Santalum album Heartwood
from Different Habitats
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Abstract: Gas Chromatography-Mass Spectrometer (GC-MS) combined with chemometrics methods were
used to analyze volatile components in Santalum album Heartwood.

The results showed that GC-MS chromatographs of petroleum ether extracts were similar to those of the
essential oils distilled from Santalum album heartwood, which meant that the petroleum ether extracts
could profile volatile components in Santalum album heartwood. The volatile components profiles of
Santalum album from 4 habitats were similar in components but different in concentrations. A discriminate
analysis (DA) model based on the percentiles of a-santalol, B-santalene, Z-a-trans-bergamotol, epi-p—
santalol and B-santalol was proposed to identify Indian Santalum album.
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R K B L5393 A 38 6 SR A S - B
(GC-MS), EIH MR BRAEMEBmILEY, N
TiE RS HEE K H Il > O, EEGRREHIRIUE
went. MR, HREERZERES, TEHTEE
SR RAMKIER .

BT, EXHEENAHENMRYREE
ZHEERMATIEE, 2T LB, LKL
B AMWEBE=FE VAR MR, Kb BRI
ERERASBRD: 2B LB R BE, £ GC-MS
PISRR B AMEBER R, B EEAE
BAHIE, #WEEE KA GC-MS, WHEA hEHEIRY
HE R R AT R, R ERSSITE
(principle component analysis, PCA) F¥| 5547
(discriminate analysis, DA), B IEEFHFIIRT)
BRR, NENEFEE B AR S AR

1 #RERE
1.1 R

& (Santalum album) ¥ &: 34 #LIK, 590
R (BT S1~830) MRIEH (RS T1~T4), H
IUEAFEMBEYLERL. =M. S1~S5, T1¥gRIRIE,
RF; S6~S13, T2 ZRIEIL; S14~826, T3 ERfE;
S27~830, T4 RFV, ENJE. FrEEMEH ERE
GiAM TR LR, WAEERBES.

B iraia e EMGRRIR KR

BN
1.2 BEE
GC-MS 2010 SARF X, DB-SMS ik, &
FRTERSE, MEBRE.
1.3 GC-MS W FE i B &
HAHBEEHMBIRIMNEREERHE
REBSFHIESR
1) EEAMEBIERY: EEARELNE, B60
HE TR g8 THBEH, A0 mLAME, =
BT#ELh, 40HABAEh, EATIEBRB, HFA.
2) AR : BUEEAROHEITE 30 g, B (h
24 g ) Cloh 4 & =2 3, IO 500 mL 48K,
R S h ZEMBEAENM, K& 1 h ANER
WBREBUEM . Kt A B 1 000 £5; IEMHE
BIRKR 1 pL BT 2 mL AHME.

FrlBE S M KBRER SN, BAE®R. BB
F30.45 ymE AU LIS SRS 38, B TGC-MSTIE .
14 BRAEE L

GC-MS 4r#r At WIFERE 230 C, #HEED
BRE250 'C, HEER 1L, SURE 1100, RN
K5, MIE 0.7 mL/min.

BRFERF: 70 C{RFF 10 min /5, PL 2 C/min
F+21220 C, &% 10 min.

JRE%AM: BFIREE 250 C, A#TERE 50~500
m/z. ¥FIZEIRKS(E] 5 min.

WAEYIRE: 1) etk R REHECE (>85%)
MRBRRE (200 FINERERRKLEY. 2) &
B: EEAMBRDYN R8> HEMEL, &
W BB FRE (TIC) B MEIEZ & (ADMIS)
ST, SETE 93%LLE, Bl E SRS A
FiemB R E S, RnzEPaH>HEE,

LA H7: 1$/ Origin 9 #47 PCA #1 DA &
Bro UL GC-MS il FIHE & A i B SR B A 3 B AR 4
WERE S HEAEE, MWE PCA KR, BHELH
IEAREE, ARE PCL A1 PC2 AR, #HRIHIKIEY
FRRE. TERIEHFHRRE, FEFER
B, JBE PCA #A, R PCA BRLR, %l
S5EmRaExER KRR DA BE, B3LLS
ANAFBE LI DA AL,

2 BR5E
21 EEAHEHERY) SR A ELE

Fi GC-MS 4347 ELE 4 MHE & B9 h BE AR B AN
K, G5REIR, [ B SRR Y
RBETFRE (TIC) X8, WERLAERESR
MR, ERGRAEKIL.

®1 WERHNGHRERY GC-MS BERB ST

Tab.l GC-MS percentiles of main chemicals in essential oils

and petroleum ether extracts from Santalum album

e M EBER% pHERERY
RS omm mdseRm W RMRMREY
S1 50.12+0.98 52.14£1.13 16.76+1.21 18.25+0.95
S14 50.25+1.37 51.67+1.44 17.21+£1.08 19.23+1.04
S25 51.43+0.98 53.09+1.67 20.29+1.53 21.36+1.24
S26 50.21+1.23 51.97+1.36 21.32+1.24 22.94+1.22
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ISO 3518-2002 “Qil of sandalwood (Santalum
album)” HEABME, MERBOEERSN: o
AR & 40%~55%, B-HEEEE S 17%~24%. X1 8
N Bl 4 MRS A THBRR I AEE R, o
HEEM p-EERES BT EMHEEEX, BX
REXR, R\AMBIERYEEYH TEEARLM
ERMRS T, HAMBHERELL 545
BUEpTHBE R E D, BIEEAMELHE. FHit,
Hase J5 SR 50 355K B A T B SR B AT A4
22 AREFEHEEKGC-MSERE St

& UM A BRI GC-MS 247 TIC (B

D Bn, AEFHEEE OMEREEERSERE
(R H] 44~48 min) A, RBPX 30 #HLK
RS EEE RS 2= W BIRE
B EEANFE R (B X 5l . 407E 29~33 min Z
7, LEEFEEESTL=E, TESROE
FMENSE. REDHEERMPERN, FE™ %
30 HEDAE S LA B IRE L B

N — SRR E T L IERERS W
M, B 1 HE) 9 NEBT RS, R HA
SAER (K. Hb, o EBEE, FFEEE, epi-p-
AR p-HEERRAEE R F 2.
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Fig.1 GC-MS TIC of petroleum ether extracts from Santalum album

*2 WEEPTEZERMAS

Tab.2 Main volatiles components in Santalum album

e IR B 1A/ RIERE  MSHE AR/ P S1~85/ S6~813/ $14~826/ sz7o~s30/
min i RERY % % % % %
1 29.855 1428 1418 96 o1 F N <1.14 0.91~1.32 <2.53 0.17~3.50
2 31.515 1439 1432 97 Epi-p- & &N <1.15 0.99-1.53 <253 0.10-2.65
3 32.330 1445 1459 96 ep-HEFH <1.71 1.58~2.49 0.16~435  0.26~4.30
4 44734 1664 1674 93 o- L HFEHS 43.31~53.85  42.67~49.68 49.36~53.82 46.25~55.70
5 45.647 1683 1688 95 EFTREEY 6.82~10.90%  6.40~9.53*  247-5.10  3.91-9.44
6 46.168 1718 1702 87 epi-beta-santalol epi-p-HEEE Y 239~3.71 2.94~4.43 279~491  2.70~4.51
7 46.906 1748 1738 89 p-iE A mesl 23.46~3147  24.96~30.20 22.09~28.79 24.01~2528
8 47.349 1766 1754 88 RAFRERH 0.83~5.55 1.03~5.60 <2.07 0.76~0.81
9 49330 1843 1823 94 MR R <0.62 <0.99 <2.24 0.43~0.97

H: *RTHWEFEFLAREER, p<0.05.
. 20 .
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EEFEEY, FIrEESE (247%~5.10%)
thig A REEERE (R 2), KRS SEBE
ARFEHEERENERTEEEZRN. WHAB TR
AN REANES =, FEHZEEHINHE.
23 AREFHAEE IR

PAGC-MS S MEA M EEE R A ST
MESHNRER, B AFIERL. B5%H PCA 41,
MAUERELEESTERT, BERIFHBX S,
R % AR B AT I i

PCA BBEFERXERIFER, RLER 4 4HE
R E, HP PC1 f PC2 BB MR 77.91% KM%
HE. ERNE 2A i, DEFEERSSRES
=, BRI, HbFEuEsmTE—. £
W, RHELKEMMF, ERERSHEEE
MAEXSENEEEENRMEEREROTREE. B
it SRR B RERRITHIE, HRAFAREHN
FEEMARER, HFRAMNENEFEE.

A4 53

3 «S1~85
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BEMOBECEMSEA 28T, BUX=AF
BEBREA—THNEE; &85 PC2 Ift
HXARMES, FFRENEEENEREMRAXALK
BRMERE, NhiER—BRHAHE: p-EEEMN
epi-p-lHEREYL PC3 EHMXEEEE, #HA 0.59
o051, MNFER—FIFWAS B HXERKE
ZEE DAKRE, BRI H S NSRRI DA A,

B BB EESTHES, BTSRRI
EFEEAHRER. ERIEERRFERENG
RT, #—HPRIOTE, REAERSANZE: p-HE
% o-EERE. FITRE. p-EEEMN epi-p-HERE,
BEASRENEFEEMEAEERA, 55
WRAE A 0 A1 1, YENVISRARIE, Bar g h)HisRy
(B 2B), BEBBFHXSENEEE (Y<-1)
HA s & .

30 MEAPNA —ANENEFEE (S21) BHRHA
HAebr=Hh, RBIEREET 96%. WX 5 FaH

TEEREFHAR, UM THE~EEKRA.

¥ S21 NBIRA SRR, M RAEHRE M (T1~T4)
HATHE (R 3), RE T3 HPANRDEZEE, 4
AFERHNIER, UOZRE AL R IX 5 ENEE
P E S AL R .

F3 ENESHETRANRBEAE
Tab.3 Validation of discrimination model for sandalwoods
from India

E A
B 5 .
4' * "
31, .
X ¢ 4 %

1 * . LR
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-1 Ss Sto S1s 826 S25  S30

Hamy
—21 o o o0
3
=3 1 RN
-4 .
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A—UREFEHEFCH IRELMRLERE S
WA RS PCARTE,; B— U a-HEHE S MR
SNEREL AR ER LG ESHFHHEE
2 STERGIHASEDESHE
Fig.2 Discriminate of Santalum album heartwood from
India by multivariate analysis

HRI% PCA BRILR, REFMEERT 1 =4
RS, REFAFEESERSHIMRRE, X
REHITIHSE, o EEE, epi-p-EEHM p-EER
5 PC1 EMXRREmE, WE 0S5 UL BTE=4

BERRS B iRE REBANERE
Ti 3] N
T2 'R N
T3 ENRE Y
T4 b g N
3 #ig

D EEAROHABBRRYGEERBESEE
B, ATamERERSRILE, HiERE, #£H
JFRED.

2) @it GC-MS S %A MBIV FE
BIE, BIILL B-HEER. o EERE. FEIFERE. p-
BEEREM epi-p-HMERAINRS B SEBNZTEN
FIRBE, T T X5 B EERN LA S,
A HRR RSBV RE TR ESE,
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2) WEEEAMN S RRHEE AN EE G
(TLC) MF AR AP BEFEER, WURIER
—EEAFIRAMBRE S . THERBEARK
%, BERE, EER BERBROLEFR.

3) BETHERAFRRMNREABRERE, N
Fext PY-GC-MS M TLC iXFRFh ikt 1T 5 BRI,
MRS B RIS EHRRE.
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