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Abstract: Chenxiang (Aquilariae Lignum Resinatum) is a precious medicinal material and spice. Sesquiterpenoids are the characteristic
components and main active ingredients of it. According to their molecular skeleton, the sesquiterpenoids contained in Aquilariae
Lignum Resinatum could be divided into eight categories. Sesquiterpenoids isolated from Aquilariae Lignum Resinatum and research
status of central nervous system activity, anti-tumor cytotoxic activity, antibacterial activity, anti-inflammatory activity and other
biological activities were reviewed in this paper. And on the basis of the above, combined with the core concept of quality marker (Q-
Marker), Q-Markers of Aquilariae Lignum Resinatum were predicted and analyzed and analyzed from the aspects of biogenic pathway,
traditional medicine, traditional properties, and chemical composition. a-Agarofuran, 3-agarofuran, and agarospirol can be used as the
main Q-Markers of Aquilariae Lignum Resinatum, which provide a basis for establishing and improving the quality standards of
Aquilariae Lignum Resinatum and for further research and development of Aquilariae Lignum Resinatum.
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Fig. 1 Chemical structures of agarofuran-type sesquiterpenes in Aquilariae Lignum Resinatum
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Table 1 Agarofuran-type sesquiterpenes in Aquilariae Lignum Resinatum
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A6 3,4- B T ST E W HkyiE 22
A7 R -B-IT R LRyTE 23
A8 AARERE AARE 17,24,27-28
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Fig. 2 Chemical structures of agarospirane-type sesquiterpenes in Aquilariae Lignum Resinatum
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Table 2 Agarospirane-type sesquiterpenes in Aquilariae Lignum Resinatum

CLkd AR/ EZ K SCHR
Bl  4-epi-15-hydroxyacorenone S 35-38

B2  4-epi-10-hydroxyacoronene AR 36

B3  rel-(1R,2R)-9-isopropyl-2-methyl-8-oxatricyclo[7.2.1.01,6]dodec-5-ene SR AF 39

B4 rel-(1R,2R)-9-isopropyl-2-methyl-8-oxatricyclo[7.2.1.01,6]dodeca-4,6-diene STk 39

B5  UIEIRERE SR 32,40

B6 AR HARE 24-26,28,33,41
B7  HARER HARRE 24,25,28,33
B8  rel-(5R,10R)-2-isopropylidene-10-methyl-spiro[4,5]dec-6-ene-6-carbaldehyde STk 24,28,39
B9  baimuxinol HARE 27

B10 rel-(2R,5R,10S5)-6(7)-spirovetiven-11,12,13-triol Ui E 42

Bll (4R,5R,7R)-1(10)-spirovetiven-11-ol-2-one AAFE 43

B12 2-0x0-12-hydroxy-hinesol BARE 44

B13 rel-(5R,7R,10R)-2-isopropylidene-10-methyl-6-methylene-spiro[4.5]decan-7-ol R 39
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Fig. 3 Chemical structures of eudesmane-type sesquiterpenes in Aquilariae Lignum Resinatum
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Table 3 Eudesmane-type sesquiterpenes in Aquilariae Lignum Resinatum
TS B4R P S SCHR
Cl  (S)-4a-rnethyl-2(1-methylethyl)-3,4,4a,5,6,7-hexahydronaphthalene P Sk 45
C2  (S)-4a-methyl-2-(1-methylethylidene)-1,2,3,4,4a,5,6,7-octahydronaphthalene P Sk 45
C3  (2R,4aS)-4a-methyl-2-(1-methylethenyl)-1,2,3,4,4a,5,6,7-octahydronaphthalene P Sk 45
C4  (2R4aS)-2-(4a-methyl-1,2,3,4,4a,5,6,7-octahydro-2-naphthyl)-propan-2-ol P Sk 45
C5  3-isopropenyl-4a,5-dimethyl-octahydro-naphthalene-2,8a-diol AR 24
C6  agarol P Sk 6
C7  Sa,70(H)-eudesm-11(13)-en-4a-ol HARRE 27
C8  (-)-7BH-eudesmane-4a,11-diol AARE 35,46
C9  (15,25,65,9R)-6,10,10-trimethyl-11-oxatricyclo[7.2.1.0'-*]dodecane-2-carbaldehyde KT #& 23
C10 (1R,65,9R)-6,10,10-trimethyl-11-oxatricyclo[7.2.1.0!]dodecane P ki 45
Cll1  (1R,2R,65,9R)-6,10,10-trimethyl-11-oxatricyclo[7.2.1.0"6]dodecan-2-ol D STk 45
C12  5-desoxylongilobol FTH ST A. crassna 38,47
Pierre
CI13  eudesm-4-ene-11,15-diol RYE 38,48-49
Cl14 eudesma-4-en-8,11-diol HARE 48
C15 ecudesmane-1B,5a,11-triol HARE 35
C16  ent-4(15)-eudesmen-1a,11-diol HARTA 46
C17 ent-4(15)-eudesmen-11-ol-1-one AARE 35
C18 (75,95,108)-(+)-9-hydroxyselina-4,11-dien-14-al AARE 38
C19  (-)-selina-3,11-dien-9-one BRpiE 50
C20  (4R,5R,75,95,105)-(~)-eudesma-11(13)-en-4,9-diol FAE 27,38
C21  selin-11-en-4a-ol AAR 38
€22 (+)-eudesma-4(14),11(13)-dien-8,9B-diol AAR 38
C23  selina-3,11-dien-9,15-diol HARE 51
C24  8a,12-dihydroxy-selina-4,11-dien-14-al AARE 35
C25 9p-hydroxy-selina-4,11-dien-14-al AARE 35
C26  selina-4,11-diene-12,15-dial oRUE 49
C27  (+)-selina4,11-dien-14-al P Sk 24,52
C28  (+)-methyl selina-4,11-dien-14-oate kil 52
C29 (+)-methyl-9-hydroxyselina-4,11-dien-14-oate kil 52
C30  (75,95,108)-(+)-9-hydroxy-selina-4,11-dien-14-al HAE 38,46
C31  (75,95,105)-(+)-8,12-dihydroxy-selina-4, 11-dien-14-al HAE 46
C32  (+)-9B-hydroxyeudesma-4,11(13)-dien-12-al AR 38
C33  (+)-eudesma-4,11(13)-dien-8a,9p-diol AR 38
C34 12,15-dioxo-selina-4,11-dine HARRE 38
C35  12-hydroxy-4(5),11(13)-eudesmadien-15-al HARE 27,38
C36 methyl-15-0xo-eudesmane-4,11(13)-dien-12-oate CEE )T 48
C37  (+)-selina-3,11-dien-9-ol P Sk 50
C38 9B-hydroxy-selina-3,11-dien-14-al S i 35
C39  9B-hydroxy-selina-3,11-dien-12-al S i 35
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C40  9B-hydroxy-eudesma-3,11(13)-dien-12-methyl ester AARE 35
C41  12,15-dioxo-a-selinen FIR®E  3546,53-54

C42  (40B,7B,80p)-3,4,40,5,6,7,8,80-octahydro-7-[ 1-(hydroxymethyl)ethenyl]-4o-methylnaphthalene-

1-carboxaldehyde
C43  (—)-selina-3,11-dien-14-al
C44  (—)-methyl selina-3,11-dien-140ate
C45  (58,78,98,108)-(+)-9-hydroxy-selina-3,11-dien-12-al
C46  (55,75,98,108)-(—)-9-hydroxy-selina-3,11-dien-14-al

C47  (58,78,98,108)-(+)-9-hydroxy-eudesma-3,11(13)-dien-12-methyl ester

C48 15-hydroxy-12-oxo-a-selinen

C49  (+)-8a-hydroxyeudesma-3,11(13)-dien-14-al
C50 (+)-eudesma-3,11(13)-dien-8a,9p-diol

C51 petafolia A

C52  5B,7B-H-elema-1,3-dien-11,13-dihydroxy-11-methyl ester
C53  5B,7B-H-40-hydroxy-eudesma-11,13-dihydroxy-11-methyl ester
C54  5a,70-H-4(14)-ene-eudesma-11,13-dihydroy-11-methyl ester

ORyiE  27,35,38,46,49

kg 52
kg 52
HAZE 3846
FIARE 46
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Fig. 4 Chemical structures of cadinane-type sesquiterpenes in Aquilariae Lignum Resinatum
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Table 4 Cadinane-type sesquiterpenes in Aquilariae Lignum Resinatum

CIked B4R KR SCHR
DI cis-7-hydroxycalamenene HARAE 58
D2 (7B,8B,9P)-8,9-epoxycalamenen-10-one CEEDR:TEi ISR 47
D3 8BH-dihydrogmelofuran P Sk 57
D4 AR IR LR 57
D5 agarol P Sk 57
D6 malacinones A P Sk 59
D7 malacinones B EESItS 59

E11 E12 R,=H, R=R3;=CH3 E15 E16 R,=H, R,=OH E19
E13 R1=OH, R2=R3=CH3 E17 R1=R2=OH
E14 R;=H, R,=R;=CH,0OH E18 R|=OH, R,=H
O, OH
" R
. “OCH;
OH R
OH
£20 E21 22 E23 R=0H E25 R=CHO
E24 R=H E26 R=CH,OH
o e H
lo) 8
E27 E28

E32
HO o

E37 E38 R1:H, RzZOH
E39 R,=OH, R,=H
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Fig.5 Chemical structures of eremophilane-type sesquiterpenes in Aquilariae Lignum Resinatum



1198 - F8 B 2022628 $53% B4 Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 4
x5 NMBPHXERMREGFIELUEY
Table 5 Eremophilane-type sesquiterpenes in Aquilariae Lignum Resinatum
eIkl &R KR SCHR
El 2-(1,2,3,5,6,7,8,8a-octahydro-8,8a-dimethyl-2-naphthyl)-propanal P S/ 39
E2 ARG HoRYTEF 37,40
E3  (-)-dehydrojinkoh-eremol P Sk 52
E4 rel-(2R,8S,8aR)-2-(1,2,3,5,6,7,8,8a-octahydro-8,8a-dimethyl-2-naphthyl)-prop- = KT# 39
2-en-1-ol
E5 rel-(2R,8S,8aR)-2-(1,2,6,7,8,8a-hexahydro-8,8a-dimethyl-2-naphthyl)-propan- = K17 39
2-0l
E6 & RALH AARE 25,60
E7 2,t-3-dimethyl-r-2-(3-methyl-2-butenyl)-1-cyclohexanone P Sk 23
E8 neopetasane HARE 27,30,35,37,52
E9 ligudicin C HARE 60
E10 70-H-9(10)-ene-11,12-epoxy-8-oxoeremophilane HARE 30,35,47
Ell  7B-H-9(10)-ene-11,12-epoxy-8-oxoeremophilane AARE 30
E12 jinkoh-eremol P Sk 40
E13 (-)-eremophila-9-en-8p,11-diol HARE 38,48
El14 eremophil-9-ene-11,12,13-triol UEE 42
E15 4B,7a-H-eremophil-1(2),9(10)-dien-11,12,13-triol M- E Gyrinops 53
salicifolia Ridl
E16 4B,7a-H-eremophil-9(10)-ene-12,13-diol ML T E 53
E17 4B, 7a-H-eremophil-9(10)-ene-11,12,13-triol Ml & 53
EI8 eremophil-9(10)-ene-11,12-diol Wit A 53
E19 2-[(2B,80,8a0)-8,8a-dimethyl-1,2,3,4,6,7,8,8a-octahydronaphthalen-2-yl] I EDR:Ei SRS 48
propane-1,2-diol
E20 4B,70-H-11,13-dihydroxy-eremophil-1(10)-ene-11-methyl ester LS 53
E21 crasscid A I EDR:Ei SRS 48
E22  7p-H-9(10)-ene-eremophil-11,13-dihydroxy-11-methyl ester Ui 55
E23  (10f,2B,3B,40f,5pB,8ap)-octahydro-4a,5-dimethyl-3-(1-methylethenyl)-3 H- LSk 49
naphth[1,8a-bJoxiren-2-ol
E24  (+)-9B,10B-epoxyeremophila-11(13)-en HARE 38
E25 2-[(2B,40aB,8pB,80p)-decahydro-4a-hydroxy-8,8a-dimethylnaphthalen-2-yl] LSk 35,38,49
prop-2-enal
E26  (1B40P,7p,8up)-octahydro-7-[1-(hydroxymethyl)ethenyl]-1,8a-dimethylnaphthalen- &5 KT % 37,38,49
4a(2H)-ol
E27 rel-(3R,7R,9R,10S)-9,10-dimethyl-6-methylene-4-oxatricyclo[7.4.0.03,7] PSS 30,39
tridec-1-ene
E28  (rel)-4B,5pB,7B-eremophil-9-en-12, 8a-olide M-I 61
E29 7a-H-11a,13-dihydroxy-9(10)-ene-8a,12-epoxyemophane Ui E 55
E30 11,13-dihydroxy-9(10)-ene-8p3,12-epoxyemophilane I EVR:IEI SRS 42,47
E31 4p,7a,80-H-eremophil-9(10)-ene-8,12-epoxy-11a,13-diol M-I 53
E32 (+)-11-hydroxyvalenc-1(10),8-dien-2-one HARAE 38
E33 11-hydroxy-valenc-1(10)-en-2-one HARAE 35,37,38
E34 11-hydroxy-valenc-1(10)-en-2-one HARAE 27
E35 (4S,5R,7R)-11,12-dihydroxy-eremophila-1(10)-ene-2-0x0-11-methyl ester Al 7 S A 47
E36  (+)-trans-nootkatol M- FT A 53
E37 petafolia B HARE 27
E38 (+)-4a,5-dimethyl-3-(prop-1-en-2yl)-octahydronaphthalene-2f3,8a-diol HAE 28
E39 (1B,3a,4aB,5B,8aa)-4a,5-dimethyl-3-(prop-1-en-2-yl) octahydronaphthalene- A4 i ST # 48

1,8a(1H)-diol
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1.6 HIBEERBEFHE jinkohol IT (F7) 154041 Jg 12 544 (R M AL 5400 o
AT R R AR T FE WM =G BRI CNITE B E 23 A aTd b s
Pl o YIEPEBEMNFERMS jinkohol (F6) 1 b &9, WHE 6 FI5K 6.
1

F6 Ri=OH, R,=CH3
F7 Ri=H, R,=CH:0H

R— Ry )N Ri—
Wa
Ry R,
F9 F10 R,=CHj3, R»=R4=H, R;=COOH F16 R=R,=OH, Rs=Rs=H F20 R;=R,=H, R;=OH
F11 R,=CH,0H, R;=H, Rs=CH3, R=OH  F17 R=R;=Rs=H, R,=OH F21 R;=R,=OH, Rs=H
F12 R;=COOH, R,=H, R;=CH3, R,=OH  F18 R,=OH, R,=R;=R4=H F22 R;=0OH, R,=R;=H
F13 R;=CH,OH, R,=R4=0H, R3=CHj; F19 R=OH, R,=R4=H, R;=OH
F14 R,=CH,OH, R,=R4=H, R3=CH,OH
F15 R=CHj3, R,=OH, R3=CH,OH, R4=H
F23
6 MEPHEEREGHIEMMSUNNLFEN
Fig. 6 Chemical structures of prezizaane-type sesquiterpenes in Aquilariae Lignum Resinatum
*6 MBPHNNEREBREGFEIELRLEY
Table 6 Prezizaane-type sesquiterpenes in Aquilariae Lignum Resinatum
eIkl HEY K SCHR
F1 agarozizanol B UiEE 62
F2 aquilarene F ViR 63
F3 daphnauranol D HRpiE 64
F4 daphnauranol B P Sk 64
F5 daphnauranol C P Sk 64
F6 jinkohol P Sk 41,62
F7 jinkohol II LkiiE 40,62
F8 agarozizanol D UiEE 62
F9 agarozizanol C UiEE 62
F10 jinkohol acid UiEE 62
F11 aquilarene A UiEE 63
F12 aquilarene B UiEE 63
F13 aquilarene C UiEE 63
F14 aquilarene D UiEE 63
F15 aquilarene E TEE 63
F16 agarozizanol A UiEE 62
F17 aquilarene G UiEE 63
F18 aquilarene H ViEE 63
F19 aquilarene 1 ViEE 63
F20 agarozizanol E UiEE 62
F21 agarozizanol F UiEE 62
F22 iso-khusenol ViEE 62

F23 aquilarene J ViEE 63
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17 ARIARKBEFHE

WRIRRE R 2 — R EAT T Aol
BRI R 1, Heh K8 4,10-—
HISE-7- 5 N B o 2R B AT P BN

G1R=CHO
G2 R=CH20H
G3 R=COOH
G4 R=CO,CH;

(0]

AR

G39

G30

G45

&7

o AR AN PRI S SRR, SRR S

(0]

G6

G11 R=CHO, Ry=H
G12 R,=CH,OH, Ry=H
G13 R;=CH,OH, R,=OH

aly

on

G20 R=CH,0H
G21 R=CHO

G36

G22

2B A CRERRER RS s . E NS
B P oy B4 E 46 AN BRI LA 1w AL &,
7. £ 7.

2 HRl SR

Rl EN%

Ry 0{

G15 R;=CHj, Ry=R,=H, Ry=CH,0H
G16 R =CHj, Ry=H, R;=OH, R,=CH,0H
G17 R;=H, Ry=CHj, R;=CH,0H, R,=OH

G37 G38

G42 G43

MEDAUARREELIER U SO FLE

Fig. 7 Chemical structures of guaiane-type sesquiterpenes in Aquilariae Lignum Resinatum
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Table 7 Guaiane-type sesquiterpenes in Aquilariae Lignum Resinatum
EIkel ERERVEZ Y KU SCHR
Gl (-)-guaia-1(10),11-dien-15-al ki E 50,65
G2 (-)-guaia-1(10),11-dien-15-0l Sk 65
G3 (-)-guaia-1(10),11-diene-15-carboxylic acid Sk 65
G4 methyl guaia-1(10),11-diene-15-carboxylate P Sk 65
G5 (+)-12,13-dihydroxyguaiol iR 42
G6 (+)-1,5-epoxy-nor-ketoguaiene Sk 52
G7 (-)-1(10)-epoxyguai-11-ene ki E 65
G8 (+)-guaia-1(10),11-dien-9-one ORUTEH 65
G9 (-)-rotundone Hkpid 65
G10 la-hydroxy-4a,10a-dimethyl-53H-octahydro-azulen-8-one HAR 54
Gll PRI AR A HAE 25
Gl12 PRI ARA R HARE 25,29,66
G13  ginanol E HAR 66
Gl4 ginanol A SN 66
Gl15 ginanol B SN 66
Gl6 ginanol C HAR 66
G17 ginanol D SN 66
G18  7B,10B-epoxy-40H-guaia-1(5),11(13)-dien-12-ol P Sk 67
G19  o-kessyl alchol HAR 36
G20  chamaejasmone D BkpiE 64
G21 auranticanol A okl 64
G22  chamaejasmone E Lokl 64
G23  (-)-guaia-1(10),11-dien-15,2-olide BkpiE 65
G24 11B-hydroxy-13-isopropyl-dihydrodehydrocostus lactone S NS 68
G25 1a,70-dihydroxy-8oxo-4aH,5aH-guaia-9(10),11(13)-dien-12-oate Lokl 67
G26 la-hydroxy-4BH-5PH-7pH-110H-8,9-secoguaia-9(10)-en-8,12-olide ~ HARE 54
G27 1B-hydroxy-4BH-5BH-7BH-110H-8,9-secoguaia-9(10)-en-8,12-olide ~ AR 54
G28 1,10-dioxo-4aH-50H-7BH-110H-1,10-secoguaia-2(3)-en-12,8B-olide ~ [AARFA 54
G29 1,5;8,12-diepoxy-guaia-12-one HARAE 37
G30 1(5)-ene-7,10-epoxy-guaia-12-one 22317 A. filaria (Oken) Merr. 69
G31 1,8-epoxy-5H-guaia-9-en-12,8-olide 2P 69
G32  2-0x0-5B,10B-peroxyl-1aH,4aH,7aH,8BH-guaian-8a,12-olide P Sk 67
G33  4aH,70H-14-nor-guaia-1(5)-en-8a, 12-olide ki E 67
G34  100-hydroxy-40H,50H,70H,8BH-guaia-1(2)-en-8a,12-olide LkpiE 67
G35 (4R)-3-oxo-gweicurculactone AT 69
G36  (4R,55)-3-0x0-5,6-dihydro-gweicurculactone EATR 69
G37  7BH-guaia-1(10)-en-12,8p-olide HARE 54
G38  HHHAME AR 36
G39 (-)-gweicurculactone IS 53
G40  2-oxoguaia-1(10),3,5,7(11),8-pentaen-12,8-olide L E PSS 53,69
G4l WEIANEE LI S 53
G42 4B,5a,70,80-H-3B-hydroxy-1(10)-ene-8,12-epoxy-guaia-12-one M SR 53
G43  3-oxo-7-hydroxylholosericin A HARE 37
G44  3,3,7-trimethyltricycloundecan-8-one HARE 70
G45 KA FIARE 70
G46 ginan-guaiane-one HARTE 36
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1.8 MR B S 0E

R JRR S5 2R A 2l () 544 Hh BT 7/10 SRR AR .
Ma 545 LR AL G aquilanol A (H2) Fl
aquilanol B (H3) W[ fgZ HATHA 12-hydroxyhumula-
2Z,6E,9E-triene (HD) A4k, HETCMITE 55
$oE 8 MRS ERE R B, WEI8. £ 8.
1.9 Hfts

JH:’?[‘ A 8 MG R ERARAL S PR S5 Ky
S, AERTSCERSE 8 K2, KA

-5

ME PR REREFIE RN SN FEN

% 8

AET AR, WK 9. & 9. &YW 1.59-
trimethyl-1,5,9-cyclododecatriene (Q6) B7URFRILAfE
it . fLE %) humulene diepoxide A (02) [1f
kobusone (03) T4 rh &G W& AL =0 83,

AW 8,8a-dimethyl-1,7,8,8a-tetrahydro-naphthalene-
2,6-dione (O7) PUZERYH AT 2 AN FRIETH TESRE ] o
[ER, &4 caryophyllenol-I1 (O1) 7 kobusone
(03) VIF B-A1 7745 (O5) UNgE ey B AT 55 LI 4/9

W&
CH,0H R
OH
(;il‘/ =
9 HS5 R=OH
H6 R=-OOH
H
=
o
HS8

Fig. 8 Chemical structures of humulane-type sesquiterpenes in Aquilariae Lignum Resinatum

*8 MEBEPHREARREEFIERNLEY
Table 8 Humulane-type sesquiterpenes in Aquilariae Lignum Resinatum
Eikel a4 TR K SCHR
H1 12-hydroxyhumula-2Z,6 E,9E-triene Y Sk 64
H2 aquilanol A Er Sk 64
H3 aquilanol B P Sk 64
H4 14-hydroxy-o-humulene HARE 38
H5 (6R)-6-hydroxy-humula-2E,9E,7(13)-trien-12-ol SRy 67
H6 (6R)-6-hydroperoxyl-humula-2E,9E,7(13)-trien-12-ol STk 67
H7 2,3,6,7-diepoxy-9E-humulen-12-ol LkiiE 67
HS (7R)-12-formyl-7p-hydroxy-humula-2Z,9E-dien-5-one LRUiE 67

02

06 07

&9

OH

O
08

MEPEMEFIELNL SR UF SN

Fig. 9 Chemical structures of other-type sesquiterpenes in Aquilariae Lignum Resinatum
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Table 9 Other-type sesquiterpenes in Aquilariae Lignum Resinatum
T &M AFR b3 SCHR
01 caryophyllenol-II HAARE 70
02 humulene diepoxide A HAARE 70
03 kobusone AR 70
04 (+)-8B-hydroxy-longicamphenylone HAARE 68
05 B-A T Hi CEEDR:TEi ISR 71
06 1,5,9-trimethyl-1,5,9-cyclododecatriene HARE 35
o7 8,8a-dimethyl-1,7,8,8a-tetrahydro-naphthalene-2,6-dione HAR®E 24
08 12-hydroxy-dihydrocyperolone G N 61
2 EEM SO R kA P R [3 H-5-F2 (R PSR, AEAR SN RILLE

21 IFTPIRBE RS

PIARAFAC B ITE A E A 28 N D) 3
PARZGBRAIE T R I, DT KRNG5 25073158 ip
2y USSR —E W ER 22 EH . Wang 2507908
T XF /I BRI A 223 B KT A, R T DT RS
TR L o R R s G50 A B - R T R
RS B, A — R AT I R
GYRIEO D R AT — P, RIDTE
HG I A TR FE AT AR AR 5 40 (2 B i B e
PRI R T2 R R IE T B - k- b AR dh T
o R RAT RUT . U R 2 A A 2 o) iR 52 2%
REY), HABPPRAE KRGS MES T —
AW FAFAR

Hh [ 12 27 B 27 B 24 W) iF 9 P 24 3L S TSI R
I sc a-PT ARG (A4) 50 mg/kg A W& K R E L
SLENRERR S TR] AE A, ip a-DTEFPRIRG 40 mg/kg A N
s B T IRSSIPE R, ip oA IRAH 25 mg/kg
A B AN R E RS AI RN  Ueda SFH3I IR
P T 0 I 2 BV v o3 v 3 R MR e Joe B A% o il
(4R,5R,7R)-1(10)-spirovetiven-11-o0l-2-one (B11) X} K
B 5 IR )RR 28 0 40 I o i U Ik M g gR I T
mRNA FIEEA 8 #7515 . jinkoh-eremol (E12)
AR ERE (BS) WHEA —E KB EHE BT,
AN E TGS PR 2 A /) BB
I TR) AN LRI A BN R AR IR, S5 4h, it
2 B D, 5 [3H]-raclopride 45 & F1 S-F2 (52 4
5j[3H]-ketanserin 454 1M K AF XIS RGHHI1EH
(35 M 5 S R AR H A BLOYY . (+)-8B-hydroxy-
longicamphenylone (O3) A1 11B-hydroxy-13-isopropyl-
dihydrodehydrocostus lactone (G24) AT &L HH] K

A RUPPAIHR G, BeAh, PR 2 B RE ARG B 551
AN AR R S BRI TS LEV YT 7, I AERir
AL T UUE RS il R RSP0 21
Hﬂﬁaz@la @ E/‘J j:[l]%” iﬁ‘r$[35,37,44,46-48,53,55,58,66] R
22 %

DUEAESG L] TIRTT SOREVE, ALEORTT
I RGP « ST 2 M g S 9E 1801, — 484K (nitric
oxide, NO) & RAEMIAA, FERIE PSS B K
HEMAEH, NO BEBAMHI IR & & Fh 5 5 AH
KB MIRIT A o R/ BB AR
RAW264.7 FEST RSN 2 TG PEIR IR, RILA
AFAE (A8). petafolia A (C51)- 1a,7a-dihydroxy-8oxo-
40H,50H-guaia-9(10),11(13)-dien-12-oate (G25 )25 — L&
1% 205 28 B AL S0 RAW264.7 WG4 iE %2
PRS-  NO BEJCH HI i F 1275467811 Wang 551601
W& — S KHilld (E6) 7E RAW264.7/Luc-P1 4
i & FR R HNH R R T B TEAL, (HTE RAW264.7 B
M0 01t %of i 22 W5 3 1) NO BRI $AE
2.3 IPE

Dahham ZE7 M A by B A8 T A o 43 B5 45 21 B-
AR (01D X NS5 4t HCT116 5. iT
. 2B ABRAAETE B A H R MEER . 545,
B0 R PANC-1 4008, 45 HT-29 410
RIEVEGRRE ME-180 ZHffl. Hi%1 i PC3 4.
I s K562 2. =i ML MCF-7 41
NP MR IR (1 15 K562 4 Ak A1 & BEL-7402
g0 i R 2R, R B (4R,5S)-3-0x0-5,6-dihydro-
gweicurculactone (G36) [, 1(5)-ene-7,10-epoxy-
guaia-12-one (G30) 1, 1,8-epoxy-5H-guaia-9-en-
12,8-olide (G31) [®1FI(rel)-4p,5pB,7B-eremophil-9-en-
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12,80-0lide (E28) [t FLA 5 55 241 M 2E 5 L
24 HIE

K FIEAR T BRIRVE VR, 1ok B AR ROy
HEUTE I 2 A5 2l S BRAR AN 5 0 < 20 (00 6 6 BR
Staphylococcus aureus F1H #E /R IR Ralstonia
solanacearum WIANHIIETE, KINILINE R IHT
T R R R B2 R B5374647), Dahham SFUVUHFFLR B, B-
A1k (O5) n] & & 3 IR 2F A MTCC1307
R AT B MTCC6910. KAT# MTCC732.
fili % 50 F A B MTCC7028 « 4 35 0 8 4 BR B
MTCC7405 A SR FLE MTCC4302 55 6 FhEk
A A K ZAE . 1 (+)-4a,5-dimethyl-3-(prop-1-en-
2yl)-octahydronaphthalene-2p,8a-diol (E38) 8171 3-
isopropenyl-4a,5-dimethyl-octahydro-naphthalene-2,8a-
diol (C5) P4 24 6 2 (8 & BRI 2 AT — €1
FHIER o
25 MEEETEE

o AT BE T R VRTT 2 SRR IR EEAR, DUE
rh B B A5 2l S AR 54 jinkohol (F6) .
jinkohol IT (F7). agarozizanol E (F20). iso-khusenol
(F22). aquilarene D (F14). aquilarene E (F15).
eudesma-4-en-8,11-diol (C14). 2-oxoguaia-1 (10),
3,5,7(11),8-pentaen-12,8-olide (G40) #iERH HA &
EW PTG, X S S a5 2R
R, 28O FAT =G5 IR b RS 1
2.6 Efth

Dahham Z5UE IS 2,2- 6K JE- 1 -7 BRI EE R 2%
I SR BT RE ST B BRI e v PP A R AR A DA
R r) AT (0O5) AR N TATIRGIE
] 2-0x0-12-hydroxy-hinesol (B12) [“41, Jx B4 15
A B B R A TG T o S8 B S A 2 A 2 i (4)-
trans-nootkatol (E36) B2 BAG— & it B 5z k.
3 Q-Marker 7N 94

NGO IR LR, X & 2 A
1] Q-Marker "I HE & S FEA & A, XHTEF Q-Marker
AT T 53 H7 o
31 ETEVFREGFERUCERSHFEMR Q-Marker
Foum 53 #r

T UL s BT T E R
L DORUTE . FHIRUTR . 2P0 AL T
#F, HFEomTrHE. B8, SndE. APk
R A, 1 Lee ZEB3E RN A. malaccensis
M1 A. agallocha NIE—F, AILTR¥E A. agallocha

o B B A 2Pk R AL SN KA o Ishihara
SR I RUTE & o A BB Jot Y R A b 28
fEfmk, EAARENE &R A, I
S5 2 P AE ) B BORRHEAT T HEM o A SCHAN ]
KA B & SO FEAT A9, L 10, £
T RUE VLTSRN L RIRIER, el ot
W A SONAE TR AR, et a iR
BRI A M. AEEIR & O W ER, FEREIR & A R TE
FE s LR HEALVE R & s, Jo B XU
RYiE T germacryl FHES A1 humulyl [H B 76485,
AR R A . SR g T, 42
FEke R, HESE A, bR B A kB R
JRRJGE B A3 e i
3.2 ETRGZAMAY Q-Marker TR 5747

A& 258 D RAR N TR 258 25 RSS2 I PR
2 E AR . (CARFENE Y WWHUIER: B ERT
FE, AWM R, KR, OMAE, BEIEA.
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AR . Q2R IR ER DT : “ O MR, B L.
ORSIEIFR | i A A 7. DA ZG BRI 70 2 IV T 2l
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Fig. 10 Biosynthetic pathway of sesquiterpenoids in Aquilariae Lignum Resinatum
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