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ABSTRACT

It is a very important spiritual tool in compatriot's mind to offer sacrifices by
using Chinese incense.Besides religion use, a lot of people like to burn agallwood,
either wood chip or powder in the room to enjoy the fragrant atmospher.The main
materials for making incense are the bamboo stick (incense stick), Chinese herb
powder, sticking agent, combustion-supporting agent, dyes, inducer, mixures and
others.

According to ancient literature survey of incense, a total of 258 kinds of
Chinese herbs had been used for making incense. The most commonly used 25
Chinese herbs for incense are: Aquilaria agallocha Roxb., Santalum album L.,
Rheum palmatum L., Lysimachia foenum-graecum Hance, Lysimachia capillipes
Henmsl., Nardostachys chinensis Batal, Aucklandia lappa Dence, Glycyrrhiza
uralensis Fisch., Aglaia odorata Lour., Syzygium aromaticum Merr. et Perry,
Cinnamomum cassia Presl., Angelica dahurica Bench. et Hook. f., Umbilicaria
esculenta Minks, Illicium verum Hook. f., Periploca sepium Bunge, Foeniculum
vulgare Mill., Ligusticum chuanxiong Hort.,, Kaempferia galanga L. Alpinia
officinarum Hance, Asarum heterotropoides Fr. Schmidt, Magnolia biondii Pamp.,
Paeonia suffruticosa Andr., Angelica sinensis Diel., Styrax benzoin Dryand., and
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Liquidambar formosana Hance

Based on the investigation of the regional trade unions and network
information (hiPage), there are 3156 incense stores (including the incense retailers
and incense manufactories) in Taiwan. We made field investigation by visiting the
incense retail shops and incense manufactories and collected the raw materials for
making incense products. The use frequency of these Chinese herbs was analyzed.
Some commonly used ingredients were chosen and analyzed by Thin Layer
Chromatography (TLC). We also collected the burned gas of some incense samples
and analyzed by Gas Chromatography/Mass Spectroscopy (GC/MS). The results
showed that the major content of the burned gas were mostly alkenes and alcohols.
Human hazardous PAHs were not found except some naphthalene which was two
ring PAHs and was found to be not mutagenic and was not hazardous to human

beings.

Keywords: Chinese incense, Traditional Chinese herbs, Agallwood, Sandalwood
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FRUAR (B2 ) RAFP e L FAEF*Deh- 2T HWUR Y BHEA o
3 w4 (Aquilaria agallocha (Lour.) Roxb.) -~ t8% (SantalumalbumL.) -
+ % (Rheum palmatum L.) ~ &% % (H % ) (Lysimachia foenum-graecum
Hance) ~ 4 # ¥ (# 3 ) (Lysimachia capillipes Henmsl. ) ~ + +»> ( Nardostachys
chinensis Batal ) ~ ~ % (Aucklandia lappa Dence ) ~ + % ( Glycyrrhiza uralensis
Fisch.) ~ 3k i# @ 7= ( 7= 3F ) (Aglaia odorata Lour.) ~ 7 % (Syzygium aromaticum

(L.) Merr. et Perry) ~ ¢ 2 (Cinnamomum cassia Presl.) ~ ¢ i (Angelica
dahurica (Fisch. ex Hoffm.) Bench. et Hook. f.) ~ #2 ( # & ) (Umbilicaria
esculenta (Miyoshi) Minks) ~ ~ & % 4 (= % ) (lllicium verum Hook. f.) -
% ¢ & (Periploca sepium Bunge ) ~ -]' % 4 (Foeniculum vulgare Mill.) ~ "' 5~

( Ligusticum chuanxiong Hort. )~ . 2 ( Kaempferiagalanga L.)~ % 2 & (Alpinia
officinarum Hance ) ~ % (Asarum heterotropoides Fr. Schmidt) ~ ¥ % (% #)

( Magnolia biondii Pamp. )~ $+2 #& (Paeonia suffruticosa Andr. )~ & Ep%(Angelica
sinensis (Oliv.) Diel. )~ % 4 % (Styrax benzoin Dryand. )~ 44, 4 *3 ( Liquidambar
formosanaHance) % - -7 /& (Bl-+w ) & - gk > e d AR o 32
B Tk B 2 o
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Tt e e g & FoffR KR ST F TR L RER (B
B Merck)~ ¢ it (Pp #AF)2 8% &) e
—_— _)—d > /-
(=) HrRaE
1.%45 : CHANNEL Drying oven OV602 -
2. T4 L YR TLC % o
.% + % T (Electrobalance) : Mettler AJ100 * Mettler Toledo PB 602 -
AARF AT E
(1) BANDELIN SONOREX SUPER PK1028BH -
(2) AQUUSONIC MODEL 150D -

5. E R 120 mmx150 mm % 220 mm*70 mm °
6.% ¢+ # % : CAMAG Universal UV lamp » & & 254 nm % 366 nm o
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7.5 Ap K 15/F ¢ Bk (GO/MS) :

% Hewlett Packard = & ! gz <9 HP 5973 MSD 4= HP 6890 GC > # %4 = HP
MSD ChemStation » 4 47 ¢ 1:3_ = HP-5MS ( Crosslinked 5% PH ME Siloxane ) »
MR 025 mm o ERE R 025um s £ & 30m e 3 iR 5 70eV

8.0 A ENG K¢ sttt A5g > % 20mL (v ¥)-

9. v = 45y (Erlenmeyer flask > Joint 24/40) > % € 1000 mL -

10.T & &5y, > (Flat Bottom - Joint 24/40) » % & 1000 mL -

119 ¢ 57 & -

1273 %E (N5 )-

13.5 -k %12 ® : Millipore -

14 Millipore filter (0.45 ym) e

5.% # ¢ ! Fargo Instrutment Co. MNS 1000, 300W, 110V/1® -

16.% 1% E k48 0 £ 9 7 1 > 110V-MA4A. 3000 rpw °

170k %4 # # : SIBATA WJ-20 -

8.7% & & 174 (Thin Layer Chromatography ) : Kieselgel 60 Fass silica gel
pre-coated aluminum plate > & & 0.2 mm (Merck) °

2 ) R () B e BB

L& & 45 (TLC) #o%

(1) #grEHarzad:
PREHCA A R AR (BFE) ~APE (#E )~ 4
%\ié‘ﬁﬁ‘*ﬁ%ﬁ<ﬁﬁ>~ﬂé~¢ﬁ\a'a - 7 F

Lolgr Au4er PR ARS RIET 30440 Wk 2% 2 10mL
EITHREMBZR -

(2) 2 d:
P R AP Z AR FLASZ A TR ERE L g o2 7 B
WREZAFRTYI0AE > Bh TE L 10mL > (THBEHAR -

(3) &k K472 ix 2

S k-

a.k 17 # - Kieselgel 60 Fass silica gel pre-coated aluminum plate
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bEBAR & 12z (4:1)
CEBL i § 1220

d.E BEEd @ 10 cm

e P> 2 1 UV 366 nm

> 0E =z
a.® 7 # . Kieselgel 60 Fass silica gel pre-coated aluminum plate
bEBAR & 12z (4:1)

cE. i B 1520l
d.E B EEd @ 10 cm
e > 2 1 UV 254 nm

a.® 7 # - Kieselgel 60 Fass silica gel pre-coated aluminum plate
bEBAR 5 2z (4:1)

cB i B2 20uL

d.E FEEd @ 10 cm

e & B> i T Frpa/e B8 (11 1) sprayreagent » 105°C4c#t 2 4 45

a.® 7 # - Kieselgel 60 Fass silica gel pre-coated aluminum plate
bEB AR el epefy (7:3)

c.B ;1 & @ & 20uL

d.E B EEd @ 10 cm

e > 2 1 UV 366 nm

RIREI]
a.® 7 # - Kieselgel 60 Fass silica gel pre-coated aluminum plate
bEBAR :Zelr ooy (7:3)

cE. i B 1 & 20ul
d.E B EEd @ 10 cm
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e B> 2 - UV 254 nm
=k
a.® +1  : Kieselgel 60 Fas silica gel pre-coated aluminum plate
bEERAR Zei%iepei (7:3)
C.EL L & ! 2 20uL
d.E R EEH 10 cm

B E L

Frpie/e f% (1 1) spray reagent > 105°C 4c %t 2 & 48

S E -
a.® 1  : Kieselgel 60 Fas silica gel pre-coated aluminum plate
bEMRZ L e ot fint kppps (15010 1)
C.EL L & ! 2 20uL
d.E R EEH 10 cm
e¥ B> 2 - UV 366 nm
S IDE SN
a.® 1  : Kieselgel 60 Fas silica gel pre-coated aluminum plate
bEBRZR etm ey (5:1)
C.EL L & ! 2 20uL
d.E B EE#E © 10 cm
e¥ B> 2 - UV 366 nm
RS
a.® 7 ¥ : Kieselgel 60 Fas silica gel pre-coated aluminum plate
bERAR DL iam (4:1)
C.EL L & ! 2 20uL
d.E R EEH 10 cm
e B> 2 - UV 254 nm
=k Lo
a.® 1  : Kieselgel 60 Fas silica gel pre-coated aluminum plate
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b.E B
c.g. i & :

d. B

ak 17
b.E B3R
c.g. i & :
d. B B §EdE
et B> F ¢
pES
ak 11 -
b.E Bk

c.g. i & :

d. B B §EdE
e. B> F ¢
ok L -

v =

ak 11 -
b.E Bk
c.g. i & :
d. B B §EdE
et B> F ¢

P
R .

= pipa/e g (11 1) spray reagent > 105°C v #t 2 4 45

. Kieselgel 60 F2ss silica gel pre-coated aluminum plate

PRtk ey (90 1)
% 20 uL
10 cm
UV 254 nm

Kieselgel 60 Fass silica gel pre-coated aluminum plate
TF LRt TR (81101)

% 20 uL

10 cm

UV 366 nm

Kieselgel 60 Fss silica gel pre-coated aluminum plate
TF LRt TR (81101)

% 20 uL

10 cm

UV 254 nm
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F]e > VR RO A RS B GCIMS 15 53 5 7k

e (min) m+E 2 EEET
8.169 124.14 C,H;0, Guaiacol
10.749 138.16 C¢H,,0, Creosol
13.908 4-vinyl-2-methoxy-phenol
14.859 126.11 C:H:O; Pyrogallol
15.529 204.35 C,sHos a-Copaene
17.315 164.20 CioH1,0O, Eugenol
19.169 2,3,5-Trimethoxytoluene
20.775 Diethylphthalate
21.003 222.37 CisH 04 a-Cedrol
24.553 128.17 C,oHqg Naphthalene

e Naphthalene
CAS Name: Naphthalin

Molecular Formula: LH
Molecular Weight: 128

Percent Composition: C 93.71%, H 6.29%
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