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Development and prospect of Chinese medicine Aquilaria sinensis health products
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Abstract: As a traditional Chinese medicine, Aquilaria sinensis has the effects of promoting gi and relieving pain, warming and
relieving vomiting, relieving cough and resolving phlegm. Under natural conditions, the speed of Aquilaria sinensis forming incense
is very slow. For various reasons, the quality and price of Aquilaria sinensis in the market are uneven, and there is a phenomenon of
shoddy and fake Aquilaria sinensis. Therefore, it is particularly important to strengthen the quality control of Aquilaria sinensis,
improve the quality identification ability, and establish quality evaluation standards. By consulting and sorting out the literature of
CNKI, Pubmed database and relevant patent data, this paper summarizes the main components of Aquilaria sinensis and their
pharmacological effects, the development of big health products and the status quo of patent application, so as to provide a
theoretical basis for realizing the comprehensive utilization of Aquilaria sinensis medicinal resources, developing Aquilaria sinensis
big health products, enriching product categories, building an industrial structure, strengthening the awareness of patent protection,
and realizing the sustainable development of the Aquilaria sinensis industry.

Key words: Aquilaria sinensis (Lour.) Gilg; sesquiterpenoids; 2-(2-phenylethyl) chromone; sedative hypnosis; analgesia; great
health product development; patent status
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Table1  Sesquiterpenoids from Chinese Aquilaria sinensis

K5 ey E 31 (et [ B3 SCHR
1 Vi i ens 6 | 33 AR 9
2 ARER 6 |34 (52 Al 9
3 AREE 6 |35 PR 9
4 ARER 6 || 36 3,3,7-= W =5 +--be-8- 9
5 RAAARER 6 || 37 K J 9
6 REOKREE 6 | 38 FHKNEE 9
7 ARG 6 || 39 AR 9
8 B-UiAMEN 6 | 40 HEG I A ) 9
9 FAREWRIGEE 7|41 A A 9
10 FAARAERIRE 7|42 DY 9
11 &R 7|43 (+)- el 9
12 Bl e s 8 | 44 W\ 9
13 RKEERE 8 | 45 ()BT BR R i i I 10
14 HE S A AIR 8 | 46 I3 -7- % 42 S 10
15 (-)-AfIAk-1(10),11- — #%-15-F 8 | 47 3115 2 4%-9,15- 1
16 Jiia-1,10- 70 S A 6l R-11-J-2p- 8 |48 a-fi BN 12
17 (- BIAR-1(10),11- —H5-15,2- ] ik 8 | 49 (5S,75,95,105)-(+)-9-F2 -3, 11- 7+ F — - 12- 12
18 (-)-2-BEAAIAR-1(10),11-—)%-15-]2 8 | 50 (55,75,98,108)-(-)-9-%3E-3,11-FF T —Jf5-14-% 12
19 11-@ 6k —4f-15-1% 8 | 51 (58,75,95,108)-(+)-9- ¥4 %t -eudesma-3,11(13)- — ##-12- FH & i 12
20 HhpEE 8 | 52 (75,98,105)-(+)-9- ¥ -4, 11-/+- 7 — Jis-14-F5 12
21 YU AL 8 | 53 (7S,8R,105)-(+)-8,12- — ¥4 5E-4,11-FF T — Jis-14- % 12
22 MfE 9 |54 (4ap,7B.,80p-3,4,40,5,6,7, 8,80)- \E-T-[1-(F FF 45) M -da- AL 25-1- . 12
23 BAE 9 |55 12,15- Z 5 -0 T4 12
U g-AFE 9 | 56 15-5 2 12- AR -0- T 12
25 o- T 9 |57 Feke-16,50,11- = 12
26 a-H%HHEE 9 |58 (-)-7BH-Fike-40,11-—F 12
27 B-REM 9 |59 ent-4(15)- 1 he-1a,11 8 12
28 BAEATEM 9 | 60 4-RBEARER 13
29 y-IERS 9 || 61 7B-H-9(10)-%5-11,12-37 45 -8- 3 HL B35 13
30 y-H 9 | 62 Ta-H-9(10)-4-11, 12-FF 4 -8- 3 L B 25 e 13
31 BEBEHEAND 9 |63 B -7(10),9- —J-8- i 13
32 RIASREEE 9
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Table 2  Sesquiterpenoids from imported Aquilaria sinensis
i wEMHIE Ik | e wEMHIE SCiik
1 kgl 6 | 27 L & B KR -1(10),11- — 45-15- B R 26 6
2 - UL R 6 | 28 (-)-Fr B A B-1(10),11- —J5-9-F 6
3 BV 7 K Mhe 6 | 29 (+)-1,10- A - B A R-11-45 6
4 U 6 | 30 1(10), 11- 5 B A — #5-15,2- F i i 6
5 5 B U R 6 | 31 (+)-1,5- 5 - 2 - A Q- 11- 0 6
6 4-$2 5 A IR R 6 | 32 (=) Bt A5 6
7 34- Ik T A AR 6 | 33 FEDUA TS B 6
8 TER 6 | 34 Ta-H-9(10)-4-11,12-3F 4 -8- 3 BL 5 5 bt 6
9 U B A Y A~ 6 | 35 7B-H-9(10)-Ji-11,12- 34 -8- 3 FL 5 I 5 e 6
10 A 2 6 | 36 BRI -9,11- )-8 6
11 DU A W 6 | 37 DU A W 14
12 R e 2 6 | 38 (rel)-4B,5p,7p- 3L HLBE55-9-4%i-12,8B- N I 14
13 SF N 6 | 39 R 14
14 (+) Rk 6 | 40 11-F2 3R 28-1(10)-J5-2- 14
15 ZA R 6 | 41 (75,95,108)-(+)-9-F2 2&-4,11- Fr ¥ ZJs-14- 1% 14
16 W LS 6 | 42 1B7%-2(11),6- - 14-% 14
17 (-3 11K F ZJh-14-8 6 | 43 (4R 5R,7R)~(10)- = F AL H £, 0 2811 - - 2- T 14
18 () -3, 10 0 R 6 | 44 15-F2H-12- AR 0 1 T Jf 14
19 (4)-3, 117+ ZJ-9-F 6 | 45 (+)-9p,10p-H48-8-11(13)- 3 B B Z5 4 14
20 (+)-3,11- /7§ = M5-0-F 6 | 46 (+)-11-F 3 4 25-1(10),8- - s-2-F 14
21 ()4, 117 T~ f5-14-% 6 | 47 (+)- R BB 14
22 (+)-FE-411- 5 F Zff-14-F R g 6 | 48 (7B,8B,9B)-8,9-FF 4 3 HL % 55-10-F 14
23 9-F8 5E-4,11-¢ IR — 1f5- 14- F IR g 6 | 49 4-3K-10- 72 FE T i 14
24 11-A IR — Hi-15-6 6 | 50 1513 J5k I 445 14
25 11-B IR —H-15-F8 6 | 51 4-3R-15-F2 5 B IS T 14
26 - IR — H-15-88 6

12 2--FZE)BEIXEK

2-(2-7K £ ) (R 2 B A2 U A 1) R B
B9y . UIE R B AR R 2-(2-2K 5L B
PO B (R S5 RS 05 F B 4 FPEAY, BEE
Fidersia ZRHU[f) 2-(2-7K L F) (il . £ FFEHUCIK)
5,6,7,8-VU & -2-(2-7k £ &)t i . HLIA% 5,6,7,8-11
A -2-(2-7F 2. B (i Al — 38 %1-5,6,7,8- U & -2-(2- 7
CFE) B JRIS-21 ok [ A Ak L i D& B4
F 2- (-5 ERREDRH T, Wk
3% 4,
1.3 FEBEERS

e IS5 N ST E o 2 B AS B T 05 IR R
FEPiEA (benzylacetone) . TEI#FEZ (anisicacid) Al
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Mg SCH] S PATEFE ol A R IR IR IR . T A A
Wi 2,4-—BUT HOKm . 4-FJE-2,6- U T ZE2K 1
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KRNI WIMIR. 4-(2-57 THFE-5-FF 4 5E)-3-H 5
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1.5 Efkad

DU & A HARR SRR, 0B Rs BT Y
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Table 3 2-(2-phenylethyl) chromone compounds from Chinese Aquilaria sinensis

] WEEE ik
1 2-(2-# 7. 38 (i 6
2 6-FE 5L -2-(2- 7 2.2 (i i 6
3 6-F 4 Bk -2-(2- % £ A5 (i 6
4 6.7-— A HE-2-2- K 2 (i 6
5 6-F A 2L -2-12-(3- F A28 A1 6
6 6-FAE-2-[2-(4'- R E ) LI 6
7 6.7- F AR A -2-12-(4- AR ) 2 1 (L 6
8 5,8-F2E-0-(2- K LAY 6
9 5,8- 2 3E-2-12-(4- ALK LI B 6

10 6- FF A JE-2-12-(3-F2 k-4 H AR R ) L HE1 (1 12
1 5-$23%-6- F A Jk-0-[2-(3-Fa Bk -4- A AL TR A0 2 H 12
12 5.6-F - 78- 12 -8B A AE-2-(2- K L R B 12
13 rel-(laR.2R-3R-7bS)-1a.2-3,7b-PU5-2.3- Z 52 5E-5-(2-7 £ H)-TH-PR 58 Z e AT A1 K M - 7- 12
14 rel-(1aR.2R 3R.7bS)-1a.2.3.7b-PU 5(-2,3- —$2 5.2 (4- FH AL FIE) 231 TH- R U A1 e - 7- T 12
15 55 5L -6- G - 2-[2- (4- A B R A 2 BE 1 B T 12
16 6-F 4 2L -2-12-(4- R R B ) R R 12
17 6- FF AL -2-T2-(4-F2 HE R I VB 12
18 oxidoaaarochromone A 12
19 oxidoagarochromone B 12
20 6,8- —F A -2-(2-% 2 FE) i 12
21 (65,75,85)-6,7,8- = 2 Hk-2-(4- 3 5L -3- AR Bk - 0k £, 36)-5,6,7 8- VU S -4H-4- 5 [ 12
22 5,8- . FE AL -2-(2-% HHE A IR 2.2 (i 13
23 6,7- A 2-(2-0 AR B R L) (i 13
24 6-F2 2 -2-[2-(4 A H K 23 | (i 13
25 5,6,7,8-NUa%E-2-[2-(4- FAA B K 2.25)]-5,6,7,8- DU S A4 i 13
26 6-F23E-2-[2-(2- B B2 2 ) (i 13
27 ginanones G 15
28 2-[2-FaFE-2-(4- B FE A FE) L 15
29 2-[2- 5 H:-2-(4- V- TR JE) 2 T 6 15
30 T HRIE-2-(2-F 2 15
31 8-FR R -2-(2- % 2.2 (i T 15
32 (5R,6R,75,8R)-2-# 2.3k)-6,7 8- = 235 6,7 8- MU 5-5-[2-(2- 7 £ J& ) (il k-6 S8 AR | (2 15
33 6,8- —FRHE-2-[2-(3- FU A B4 R B R 708 4 5 16
34 6-FF A 2E-2-[2-(3- AR Bk 4R B K 238 6 16
35 6-F23E-2-[2-(3- H A B4R B K 238 2 J 16
36 6,8- — R JE-2-(3- AR -4 R HE 0K 2 30 60 B 17
37 6-FF A 2E-2-[2-(3- AR Bk 4R 0K 238 2 J 17
38 byl 18
39 6-F53E-7- R JE-2-(2- 7 2 3L B 19
40 (58,6R,7S,8R)-2-(2-# 2. %)-5,6,7,8- WU S (i 19
4 HRIE2-(2-F LK B 19
42 6- 1 A B -2- K 2. -4H- (A 19
43 6-F I 7- U AR JE-2-[2-(4- AR I R 38 ) 2 38 (o 20
44 6-F25E-2-[2-(3,4-— AL H ) L 20
45 6,8- - FR Hk-0-[2-(4- AL A 20
46 8- -6-F2 2k -2-[2-(3- F SR Jk-4- R B R IE) 2 ik E i 20
47 F 0672 5E-2-[2-(3- F ALk -4- PR SR ) 2 B L 20
48 (R)-6,7- L2 (2- 13 dk-2- K 2.3 B 20
49 (5)-6,7- - FHEJE-2-(2- 3 k-2 .3 B 20
50 (65,75,85)-6,7,8- = J2 He-2-(4-F2H5-3- A B 2K £, #5)-5,6,7, 8- DU A -4H-4- (. 21
51 (65,75,89)-6,7,8- = F2 He-2-(3-FA 45 -4- H A B 2K £, #5)-5,6,7, 8- DU A -4H-4- (1 21
52 7-F A6 -2 [2-(4- R -3 H A - R Bt 21
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Table 4 Names of 2-(2-phenylethyl) chromones of imported Aquilaria sinensis and their references
i) AT ik
1 2-(2-% LA B 6
2 6-J7FE-0-(2- K 7. ) (B 6
3 6-F A B -2-(2- K .45 B 6
4 6,7-— I JE-2-(2-7 3 i 6
5 6-FF A 2L -0-[2-(3- F 8 ) £ B 6
6 6,7-— F k-2 [2-(4'- AR B OR) 2. 35 E 6
7 5,8- " F5k-0-(2-K L4 6
8 6-FF A B -0-[2-(4- R AL ) S 6
9 2-[2-(4- A R) CH B 6
10 SR R 6
1 50,68,70,8p-10 2 BE A 2L -2-[2-(4- FH A ) £ H)-5,6,7 8- TN A i 6
12 50,68,70,8p-PU 5 HE-2-[2-(4'- F ) £,4£]-5,6,7,8- DY S 4 6
13 50,68, 70,8p-PUFE 5 -2-[2-(2-Fa 2 K) 2.2£1-5,6,7, 8- DU Lt il 6
14 (55,68, 7R)-2-[2-(2'- LR HE ) £ HE]-5a' 62, Ta-— L B L 2:-5,6,7, 8- DU AL 2 ] 6
15 (55,68,7R 8R)-2-[2-(2-7 Z.3%)]-5e' 6a, Te,8e'- = Z ik .56, 7,8- WU L 4. 6
16 50,60,7p- = & H:-80- A HE-2-(2- K 4L ) B 6
17 50,6B,7p,80-PUFE 2 -2-[2-(2-Fa 2 K) 2.2:1-5,6,7, 8- DU Lt il 6
18 (T'R)-T-F A R U5 U 6
19 (7'S)-7- 5 B R A DU 6
20 (55,65, 7R,8R)-2-2-(2-7 £, 3£)-6,7,8- = $£.3-5,6,7,8- WU &-5-[2-(2- 7 £. 3% ) (s -6 6
21 (55,6R,7R,85)-2-(2-7# 7. %£)-5,6,7- = 2 3£-5,6,7,8- VU H-8-[2-(2- 7K £.25)-7- F A A £ i -6- ] €20 6
22 2,2-T(2-K 0. H)-8,6-Z 3 45,5 W 6
23 (55,6R,7R,85)-2-(2-# 7. %£)-5,6,7- = 2 3£-5,6,7,8- VU -8-[2-(2- 7K 2.2 tas il -6- 5] €2 6
24 (55,68,75,8R)-2-(2-7K . 3£)-6,7,8- = $# 55,6, 7,8- WU 4-5-[2-(2-7 2. 3% (1 il -6- 4 €0 i 6
25 (55,6S,7R,85)-2-(2-7 7. %%)-6,7,8- = 2 3£-5,6,7,8- VU H-5-[2-(2-7K £.5)-7-Fa B £ il -6- 5] €2 6
26 8--6-F2 3 -2-(2- 7 L. 5 )-4- 6
27 8-F-2-(2- Kk 2. 35)-5,6,7- = 2 3-5,6,7,8-PU S 4 i 15
28 5524 2-[2-(4-FEAR) LI AR 15
29 5-F2 A -6- 2 2-(2-%K 2.4 (i 14
30 5-Fo -6 I -2-[2-(4- AL ) 2 14
2 #HIB{EH ST SR, RAUTE I A4 B4 A

UUAF BA R PU8. DUMAR. 05, HTME
HZRGEAEN, UUE S TRIT IR RGN
CAHJLTFERRSE,  CREHNH) Lk “UiE, <
WRSE, iR, JoRE. EIGKUKIEM. R ERCRE,
R KB AMERMEE. 7 AR IE X
TIE . PR PRI SE R R R T AR B, (O
[ 24 84 ) 2020 SR A 30 RAS T HIH & A UIE
£ P [ PLTA 45 FOAR ) P s 254 160 24, (o
BEJ7 AIRTE L) A 414 S EUTERITT . I 24
Mz, 3 2 AR O R O R R fh B2
5E FeAit o
21 SHEMER(ER

VU A BFHEIR DR, X2 R4 1A 1
H1EMH . Wang F8IRIE TR BLITE X I B LG 22 i
SR/ BRI RR A W S AR AR IR - LRI TR

JR A JE it y 225 T R (y aminobutyric acid, GABA)
TARMEE T W RE, 5% GABA AT RE R FEH
BFHEIRIER o DA B DT IR ERE 1o SN %
FEZEAE FHREANHR PR, AR BIEM: DIEmRmE R
A PREIRIE P 5 PR B ) P B RS2 U B
G I Z /N R ig AE R KRR [H], BEARAA
B, W /NR A RS, WfIHE R e RELE
)EH[SO]O
2.2 EREIER

TEAE G 2P Ui B AT S 2, BATRIE
ST . REALHESE IR Fi 3R BT RE SR L
Je /R F A BGRAL A hBEAN E T B A, RAEAE
FH )52 T e 2 aquilarone E . 28 8 245 32055 371 75 i
PRI AT ERR 0 i, RIAVTE T H TIRITRE .
WA S JBORE . TEITTHAL R G PEIRAR S, WK RGUR
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Wi o TN AN R AR A 2 34T 24 35050
i, SGRERIIELAMEFEBIER, HAEET
P 10 184K T 1 BERAT 98 UK
2.3 IMKRIEA

DUEHERMEATRIER . Huo BINITE
Ty B 16 A 2-(2-7K . BE) (i, 26 M 2fiE 2
&Y, RIUEERERA AR S YA RE S B B
IR 2 BE S F AR —E AL, sk &
YIRS I8 T HUE 5 A SRS S R 1 30 1l A
KAF T, EEPIRIEM . XIFEFEEEIRIITE
HOBHIZ R 2-2- 2 O mE L & A
B MPLARIEYE, 5 BT B2 S FEATA Y .
Zhao BN PTE 7 B M UTE s Rsy, HAR
A WA .
2.4 HulLALEIIER

DUE B R RO LB IO« a2 0 UL
FIFETHAR, B E S ARG . WIRRBEE. FL
TR Mot SRV e PUBR A MR BT, 52 Ak
DU BUIGPR . A6 2 35 Wk 52K BRCSUPE O LR af
O E . #F5kEET), BGEOHEI ST B, #aa T
BRI AR AR B8, 25 g FF VR T A 45 24 4030
RE4i /N K R S O ULB I G BEZE T AL, REFH A
FPHUOERE . PrLONE L, &0, OEIRSE
OISR o
2.5 HINEMER

DUBTE] 7R~ | UHLIX BR8] SR VG 7 B IR 2R
BRI S A R IR AT M o VERAEZEMOLE I N R AT A
YRS, ORI TR AL IO — &
PUIARIIE R, HALHI T Re 5/ RigS 5-2 ik
(5-hydroxytryptamine, 5-HT) & & . ¥ LE47 5-HT
iz iAgmin LN (Slc6ad) Al 5-HT1A Zikgmidk
(Kl (Htrla) FixAK, 59X 5-HT KRG DIREH
WMETPEE B R . B E SRR Tt R ITE & BA ik
SEADARIER o 5B SE AR AR IR DU K BCH Bril AR
YER, ArfE SR ia 5. JIERMAESE
PUEEFEAIBTINARAE A, HAE AL 536 B iR
S 5 T 2 R TR e S - AR U 7 ok
(HPA #lD BI7CEA ¢, @ #] HPA i id s
BlIK i £ RS AN AR,
2.6 IAEIER

X 2 52 3 B SL U A AR B R 7 T AR H .
Dahham MU A FEMEAR AKX HCT116
45 e A i K T IR e B R AR AR, RIGTA

B B — e U APus/E . Huo 5534
STOUEDURE . PLAni st 7T KRG, K
oot e i anie . NE Rt CmaniE. A B
L N T 2 R s 40 A 5 N T8 4 L 2R 35 440
ARKAEH . Suzuki FEBINGTE 0 E 2-(2-7K L3)
RS, RIL 7,4-— P E-6- 3R H-2-(2-
LHE) PR N U R B AR A KBy A s b
i KB-VIN giffe. A 11 B _F 7 2mf A549. A
FME MDA-MB-231 4ifd. MCF-7 K IH #i
H1EH .
2.7 HNEEA

DUEBA BRI HIPURE, X 48 (05 &
BRE. MiEZEMUAFE . AOSHRESNAKERL
(MR ST, [ P23 A A N AR Y 25 AT T A
SEAINEIEF s R FERF R FAR I B A 5 2 1)
PUEAE R, JUEM. K. RRBH S EMEY
Ji, A AH T A g R, DR
RORLLIUEAR . PUE B R0, Lei ZEHRF 7L K11,
CEARIEGE CRIR+ M) A 75 5 i 7] il
N LUl B B P v .
28 ImEMNIER

DUEHAPUAAAE B, [ iy SO g B A (3
FAR B AN TATIRUTR FIA 2 By A S E
KH DPPH EIE SRSt b iE Y, RI
8a- . -50,6pB,7p- = F£ 3£ -5,6,7,8- WU & -2-[2-(3- £ FE -4-
AL IR) Ol . 6-723E-2-[2-(4- 7 -3- A At
)L IEFE) Bl . 2-ox0-12-hydroxy-hinesol 3 ik &
YIEA —EMPTA TS . RIS 5T R AH
Il 75 7K 28 AT BT & A i 3 B A i 4k
PE, I FHETR IS B B4 Kb E b Re 1R .
X 1z S U A 5 Tl I SR B350 AR ARt
AALiENE, A LUK BRI U E A BE TR
3 KBERF®RALMR
31 A& RIUK

DUERIREER: —w 7 EREEEN
Z—. g 2P B — % E I, BERUIE
15 I 2R B Y ) kb it b 22 20 2 B itk N
B “—Hr— 28”7 B STt LT = L TR R Y
GIBEESE I

DA PR TR EE LR &5l 5 SCpk ek
s Gk, R P 5GP IR, K
Jeni s AR, A E 2N TR R TS W
TR %R, = G5, BrE%E, KIRED



* 1348 «

¢ 8% 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

i B LA P e N A 7 S Y S a4
F RSB BIZR 5 fiw, TR A
m#k 6 fion. HEl, Wi Lyl s iRy 4 X
%, BIZGE (. Bz . BF GE. 2 . M=
H(LE FE. FHE)  BE (LZRFHEE
B4, PUAEKARRE" Shih B 2 8 2 KA R =i, A
T Zart. hEigh. (a1t s, 7R g
iR, EEIFRUIER. DUEH. IR
AR R, JFRVIRF L. DU RS
TERAR AR S BT ik, FFREE, &&. K
TEEFE
32 FHARNABERETRAL
DUBEAEMIR RS A RGBS, ik I &

x5 MESELSHIER
Table 5 Distribution of Aquilaria sinensis industry
YUk o3
Tl B R, TZmmL, ®g, w28, etk Hibm
A PIEEARM TUEH AR BOE™ FEAL
p S N I

*x6 MEIWATE=mOHE
Table 6 Distribution of main Aquilaria sinensis industrial

products
NS 7 b
2 HR 2 M
18 A, EAE. AEFE. BHAK BHR
97 PR BV EF R
fog UIEW. ML AR UF, UUER

Pt VIETHIE ., SRS
H Ak VIAFIER. FE. BeroK, KRGS
L2 A Fho, HAF. KM

i, WIRARG . R RGEIIR IR R
2 TR WHAURM, DU MR AER
Feg 25 R AL 5 UTE AR U ARUUE, HAR
GF 2B . DR AL S B SR 5 T R K
KAERE™ i, BEUGIR R 2 M IR, DI
PIRRGRILG o YU R IF R RS R SR
Bt DUEFFM T L2 S HAL IR, W
FEERL BT R ERIENE. AT TIE AR
PRI 2 BT T R R A e wh ot A AT A, L
®7,

R7 MEFARABUNGEERR~RTFLIER

Table 7 Pharmacological action and product development of non-medicinal parts of Aquilaria sinensis

UL A 2R

PR SCHk

I SR, UK. RN (R M TRERE. (ER. mAE. i, R RO IILE GO A REBNIATT s ATRRTE R ORISR R 59-61
ANFIBENE N DU s, CRmI SR BIIEIR. WK AR, e, FRACCRER AOUIA R, BATHIO. thapk

PUGRE, FEpE
M R Rk, BibE

FPEEAE 40 /3 t UL L, YT

i TR A e AT B 5k S (6
J /
BB GRS

B HER WO B A S DUE N S AL 2R R ECHAERT, TR BRI
T Him P AR S S O ERASHAREE TIEFMREEEM T R, o, BE%5H, F 62-63
AR, SMRLNTL1%, %N 56.6%, nHFHEH. L=,

W ECE R E, A, ANEM. TR, AR BIRRA R, TRERMEERNE LS 64-65
AEAB A FURR RS AT, HRIaR AR . RRph . SR, XN ORMARRE. AN E. W 66-67

SRR R A S A s £ 25 F R A R DO R AR A R S L2 ARt 230 R

4 EFHRIIK
41 EFIEE

BEE DA AR R A T 2, UTAAH
RAFITH VR Pkt B . Ji it Afy “ g
N RIEANE E AR P=RUR 7 TR . DL Ui
FARRIASRFATIER, IiE TR SRR
(AFFSCHR TBRUAESCHR 5 KA ORI, SE
IR, AMURTE) 5 BRCER] CAREFRD 3 2K,
FERFFTIT 20 4F (2001—2019 4F) KT UK
LR, DIHAE HIES T, gl it o
42 EFABSH

RIEIE R R TR, DL “YTR” NFEEN, 3L
HE P 7653 FAHICE ] HA MR IE e &k BI2R A ST
BRI FHIE 0 REA R AR E L B,
2015—2016 HFXF YU AR A H G B, IT4F
KRG, WK 1. “UiF” TRFEE

900
8004
7001
6001
5001
4001
300+
2001
1004

%-001 2003 2005 2007 2009 2011 2013 2015 2017 2019

A

SR BB AA — BBAL

Rk

mctiln=r Iy Ll

El1 JE20%F “RNE” EFREDIHIER
Fig. 1  Distribution of "Aquilaria sinensis patents in

recent 20 years by year

AR, o B 82%; 4k WSRILGr RAT R A ST
S MG AN geit 3 L kB gETE
BENEBIERZ, UAIFHS A1 6148 1T, HE
(S SN ETE NPy SE I 3 W e it S~ K U/N



¢ 8% 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4 = 1349 »

FCERGe Tt BAAE G 2 25, HAp A kSt
THE TR EZ, LA HSA1 7409 1, LA
2015 5 2016 TR Z, WK 2. %HEsI, kit
IS, FHEAME. . W, ik,
FEFMAR, EHMR TR, HAEHNEmER
% 85 763 T, HUCHEER ST 336 Ui, K7
mhZ 265 i, FEAGEN Bk EIER, WK 3. “Ut
7 LRHIEER T ERR. FEHBE. EAH
%K, H5HE IR G G —

a\ A Rk
“10%\ =B R &
“\\; “C ¥ hé
N =D 4l &4

=E [H5E @5

=F AL HEA ot sUa% MRk
=G YL

=H 2

B2 “RE” EAIREBESIHIER
Fig. 2 "Aquilaria sinensis" patent according to
distribution of the department

3501
300 1

250 1
200
150 4
1004 I I

LZIE

501

o.
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
A

REREMANEFEAMERARME WER BERRRKEARGR  WEAS

3 MBLEFIZAESLIER 10 F5H
Fig. 3 Distribution of Aquilaria sinensis patents in last 10
years by use classification

FEE W YLA AE 245 FH AL I & R B I, R 0L
“CUTEI S VUEFF. TIERE. TIEME” X
B, Rk ZE B 155, 22, 0. 6 &EdE. 7E “UT
7 OORBEEEA B, R A RESK. B FiE
5. C HAL 2L, DA 2L R JE e i, &5
RERER SR RERZ, “UIE 7 “U0
B CUTE S R sk E #1188, 557, 888
AR, Bk, “UlE. IBRT CUTE.
W7 “ULES PeRAK” AR ERE 9. 28, 7 %
s, HABEE WA 4. RIETHERER, KON

10 000

LR
= S
o S 38 3
R —
{e¢]
P 0o
[es]
]
N
I
f .
1 e Ol
— ~
% —
,:‘
[{e)
ﬁé—'.:‘
I &
32? & "
o
%?m_pg
7 HE ——
A e ©
{;lwﬁl:lg
N
o
3
S
S
SO
F IF (R
BBk
BRI

B4 RERER=REFNSHERL
Fig. 4 Distribution of patents of Aquilaria sinensis large
health products

EHUERN TR T RNAE 7734 T,
BRI S% .
5 %51

VU MG BAE ORISR L 20 )iz, (B
Y5t K i AR AR AL A S ANGE T, /5 2
SEERA I TT UL 8 F A R8pe oy B AT LA . A
iR B, PR BRI RS,
BE24535) HIAIAT S St SR Y HE@%&%,

HEZ,

TREEZGH )5t R, tomridad i3S 5507 e
JRESERIRETT, XTI R A %*W yR(ERTH

e, HETUUE N, OREETH e A A

DUEAE 25 I SRR AEAR Gt Hh B2 24 1 B B
B, HAr a2 TR M, w1k
M 2RI B FE R A DT A 24 FH AR A7 0 5 A 45
Pk PUB. PrEfh. PR SEABENE,
DUBF I Pp- S50 A7 B 7R FH T AE B8 T
AT RUUE B ARANE, g i d 24t
LG R R, nlim L BIE R EE, 2
HUTE TR R R R .

SRR R OR G 2 DUR P b R g R R 1)
ORI o BRIBEFCE LT R I DU A
RIEHEMZ, FIFR7mMEFE, HiTERH
EERAP R DU RIRRMHZ, DT
B B M. AR R RO XY
DUEFAEZ AL TR s> . AN CA —
SERERBE ) SRR AR ), AT LR AL
AFEEPAE R o R B E DT i AT AL
R IEE, DLRARSCRIR = RUR S = IR,  InaEsn
PP BOEB R G e, AT IR A AR )



» 1350

¢ 8% 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

BoRCHr, B ERHT AR, I A
A BARBEE B 34 DRI TTA LT 44,
NETTE T 3758 AR PP

YU KA R ST RO ade, T RRAIE b
BEo AEPALE L, DUE T B SRR T 2
AR TR FIEAR, ERYETH e fR R A&
DR, W F AR U KA B dhdE AT AR A
WR. Gia il AR ITECE, B
AU PSS IR S o R KA
PRI RS, RS R “E R,
S (UTE LA MR, EBmEIEAE R &
SGPAE 2R UTE k. TR “AEPT Rt
PR SRRV AL DROETY T b, RS 2R
RSt AR RUTE AR dh R RS, 75 R7E
HAP NI shfdel. 1 E SR, Bkl
BLARAEM T 2, PrEmEER. ASEE Mi”
DR, MG A B R -

AR R TIPS R SR R,
MUTERABIER . KRR RN BRI 5T
oL B REAT i S5 0, N A SRR SR A A
SEALPRIT R BHER P EH . SR A
WHF T MR BB AR, X T SEBLTA 294 B2
WRNGERM, SEAF e, SRR LR
PR A, B BSEE L.

RBAR ALY FAREEAGA R

SE R

[1] "EZjd [S]. —&B. 2020: 192-193.

[2] LiulJ, Zhang X, Yang J, et al. Agarwood wound locations
provide insight into the association between fungal
diversity and volatile compounds in Aquilaria sinensis
[J]. R Soc Open Sci, 2019, 6(7): 190211.

[3] Wang S, Yu Z X, Wang C H, et al. Chemical constituents
and pharmacological activity of agarwood and Aquilaria
plants [J]. Molecules, 2018, 23(2): 342.

[4] Huo H X, Liu Y, Liu W J, et al. A full solution for
multi-component quantification-oriented quality
assessment of herbal medicines, Chinese agarwood as a
case [J]. J Chromatogr A, 2018, 1558: 37-49.

[5] Takamatsu S, Ito M. Agarotetrol in agarwood: Its use in
evaluation of agarwood quality [J]. J Nat Med, 2020,
74(1): 98-105.

[61 Mg, BRER. E-IIE s it i—L AR E
B AR & B 4 B R g s ] 2R,
1983(3): 191-198.

(7]

(8]

(9]

[10]

(11]

(12]

(13]

(14]

[15] #&

[16]

[17]

[18]

[19]

[20]

[21]

[22]

s, Kook, BEERE, & P EVTER ML)
5T [J]. J Integrat Plant Biol, 1988, 30(6): 635-638.
s, MR, MR, 5. GC-MS 2 #iT 4 Mkt
FEHEERGEEA 2-(2- K L8 B [O]. A
HAEY) R, 2014, 35(6): 1235-1243.

ZHEE, HAE, &3E, % DIFENE R K2 E
fERr it R [J]. BEBR&5 20 5t &, 2019, 46(7):
498-506.

A, MESCH, HOCHk, 5. P SRAE R DU A S
rWEgT (0] el A R S AR, 2019, 27(2):
196-202.

TRIEAR, WREBE, 2k, 5 N THRPIES 1 ASHm
fir2aE [J]. P EP 224, 2017, 42(23): 4618-4623
Li W, Cai C H, Dong W H, et al
2-(2-Phenylethyl)chromone derivatives from Chinese
agarwood induced by artificial holing [J]. Fitoterapia,
2014, 98: 117-123.

XER, mge. HFnEmadE O P2,
2005, 28(7): 627-632.

FETN. SR ZE A IR U A b A 2 A 2 B BT AT
5o £iE iRk D] KK BATN—KEBK
£, 2020.

I BE 25 K5, 2014,
Yang D L, Wang H, Guo Z K,
2-(2-phenylethyl)chromone

et al. A new

derivative in  Chinese
agarwood ‘gi-Nan’ from Aquilaria sinensis [J]. J Asian
Nat Prod Res, 2014, 16(7): 770-776.

HwiEH, Hrh—, D, & BT R K 2
fER et e [J]. AR P ERE, 2020, 39(2):
189-194.

i, ERM, BEig, & HFNER HYAIE
VU B2 BE S i o2 [9]. R B SRR 5 A g A,
2017, 23(15): 70-75.

Zhang Y, Liu H X, Li W S e al
2-(2-phenylethyl)chromones from endophytic fungal
strain Botryosphaeria rhodina A13 from Aquilaria
sinensis [J]. Chin Herb Med, 2017, 9(1): 58-62.

Liao G Mei W L, Dong W H, 2-(2-
Phenylethyl)chromone derivatives in artificial agarwood
from Aquilaria sinensis [J]. Fitoterapia, 2016, 110:
38-43.

Kuang T D, Chen H Q, Kong F D, et al. Three new
2-(2-phenylethyl)chromone derivatives from artificial

et al.

holing agarwood of Aquilaria sinensis [J]. Phytochem
Lett, 2018, 26: 96-100.

MESCH, Wik, xR, & HIEFUUEE R MRS
1) GC-MS b [J]. H&4#4, 2007, 30(5): 551-555.



¢ 8% 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

* 1351 -

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

PRIGES, e, Z2PR. AREE LS EIIEEK
PEAGZE R ARG TERE 7E [J]. TR 2455, 2012, 23(11):
1017-1020.

RIS, M, WCH, &5 UM UTE R
Y GC-MS 3 [J]. B EMIAER, 2016, 7(4):
500-509, 516.

Wbk, FRaris, WPk, S R FEU0E RS A
R S [ FEAFB R E, 2012, 37(13):
1973-1976.

2R, MESCHT, foocfg, 4. B N TATRPUE rE A
B ge [ #G B R A Rk, 2016, 24(3):
342-347.

W, FLE, WHEE, & DIEM STTE 4L
WEVE R BT [, W EEEZ, 2013, 24(7):
1606-1607.

Wang S, Wang C H, Peng D Q, et al. Agarwood essential
oil displays sedative-hypnotic effects through the
GABAergic system [J]. Molecules, 2017, 22(12): 2190.
U, HMEICHT, R, & NLETERTIEER ML
FAT I GC-MS 43#t [J]. HZi#4, 2010, 33(2): 222-225.
WHEZE. EEBEREMACRSHIERAT T [D]. 5
F: IR EE 2R, 2016.

AeALE, MEELE, MREh, S5 DIEBURA AL L
AR AL AT AL [J]. W B EBEE 4, 2014, 25(8):
1842-1844.

HIOWG, L8, e, & MAUUE IR R T
FRitE [ N2 EEEEZ, 2015, 26(11): 2744-2746.
EW, RT, RAHE. AFEM TR MR R
i [J]. HEEIEBESE, 2014, 25(15): 2188-2190.

Huo H X, Gu Y F, Sun H, et al. Anti-inflammatory
2-(2-phenylethyl)chromone derivatives from Chinese
agarwood [J]. Fitoterapia, 2017, 118: 49-55.

RIVEVE, BREEDD, AL, 55, EARE &R IR
2-(2- K LHE) ORI G LI RTEVER TR [9]. R
SR I 59T K, 2018, 30(5): 789-794.

Zhao H, Peng Q H, Han Z Z, et al. Three new
sesquiterpenoids and one new sesquiterpenoid derivative
from Chinese eaglewood [J]. Molecules, 2016, 21(3):
281.

FHAE, VO, FR. UUEBRUN 5 L TTE B R 255
FXFH T [3]. R SLIR TR E, 2018, 24(12):
92-98.

AR, g KT A BRI A R 0] PERER
[H] E£ 24, 2014, 23(11): 6.

g, U, WEE. LUTEENE . R SR
¥ R SRR R A [ hE 2 S
kK, 2016, 30(10): 1078-1079.

TERIE, 58, THRE ZFRITERHOLT 4N R

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[>4]

[55]

[56]

7 S 5-HT RGEMEm [J. Tz, 2019,
41(12): 3029-3032.

B, R, ML REREL = IRAEREL
DU TR BT IVERE A SEsa st 7t [3]. I RREE 2
ki, 2012, 18(5): 41-43.

Wang S, Wang C H, Yu Z X, et al. Agarwood essential oil
ameliorates restrain stress-induced anxiety and depression
by inhibiting HPA axis hyperactivity [J]. Int J Mol Sci,
2018, 19(11): 3468.

Dahham S S, Hassan L E A, Ahamed M B K, et al. In
vivo toxicity and antitumor activity of essential oils
extract from agarwood (Aquilaria crassna) [J]. BMC
Complement Altern Med, 2016, 16: 236.

Suzuki A, Miyake K, Saito Y, et al. Phenylethylchromones
with in vitro antitumor promoting activity from Aquilaria
filaria [J]. Planta Med, 2017, 83(3/4): 300-305.

JRESE, RN, BRGNS, & HEMUIENERR
B B R BB A AT [J]. b E g ae &, 2018,
46(9): 649-651.

BER, RERE, G4k, & DUE RIS
[9]. RN, 2013, 41(6): 285-287.

Lei Z D, Zhang S, Liu D L, et al. Evaluation of three
different artificial agarwood-inducing methods from
Aquilaria sinensis using antimicrobial activity [J]. Pak J
Pharm Sci, 2019, 32(3): 905-910.

feslde, WA, Wb, &, DUEE KX H02 51
PC12 ZiffisA it fRy EM [J]. P25 5ImR
2571, 2014, 25(1): 28-32.

WY, R, MESCH, S N TITIE TR R4 2
S RAEWIFEEYR [ 4 #H, 2017, 40(10):
2339-2343.

MR, RAEES, VFilgsE, & BIGFFKAE AR
BT IR 20 A B e 8 B S PR EEATT 5T ).
2524 &, 2019, 44(18): 4000-4008.

XEiE, BB, Fml, & PR A F SR EGH AL
AN EAE BT [9]. ThE 2555, 2016, 27(16):
2181-2184.

LR, H3H, A, & DL EESITR
PR S RE [J]. BIRHY, 2018, 34(3): 115-117.
WA, I, 201, & SrEELRER
SWOT 447 [J]. B LR, 2018, 34(2): 109-111.
Hashim Y Z H Y, Kerr P G, Abbas P, et al. Aquilaria spp.
(agarwood) as source of health beneficial compounds: A
review of traditional use, phytochemistry and pharmacology
[J]. J Ethnopharmacol, 2016, 189: 331-360.

FRAAAL, TR, BRLAk, &5 h R R AL
B 5 B 0] P E TR, 2017, 19(2): 16-20.
Kakino M, Tazawa S, Maruyama H, et al. Laxative



* 1352 «

¢ 8% 2023528 $54% B4 Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 4

[57]

(58]

[59]

(60]

[61]

(62]

effects of agarwood on low-fiber diet-induced
constipation in rats [J]. BMC Complement Altern Med,
2010, 10: 68.

Wang C H, Wang S, Peng D Q, et al. Agarwood extract
mitigates intestinal injury in fluorouracil-induced mice
[J]. Biol Pharm Bull, 2019, 42(7): 1112-1119.

Zhu Z X, Zhao Y F, Huo H X et al. HHX-5, a derivative
of sesquiterpene from Chinese agarwood, suppresses
innate and adaptive immunity via inhibiting STAT
signaling pathways [J]. Eur J Pharmacol, 2016, 791:
412-423.

BB, B4, s, & UETITTRER [
A-H#%:, 2011, 21(9): 547-549.

Wit R, Sh, M, 55, DUE RIEI RIS
AT Py B i AR VRO O] DAACE R, 2013,
29(6): 1198-1201.

BEbL, UTHE, SEENE, & EETUUE SRR H %
5 [J]. & Ak, 2016, 41(12): 62-65.

XMR, MESCHT, IR, & BAREM TR B
B B BB UE R A [3]. R #AF, 2008, 31(3):

[63]

[64]

[65]

[66]

(67]

[68]

(69]

340-342.

Tz, GER, RA, % ODUEMHEEDSR )
FPERE I SR [J]. IR AR ARMS:, 2017, 44(1):
57-61.

JA¥E. — PN LB VB AERRE « M0 RS I i) 2
FEREEE AL [D]. 7 EREE TR, 2016.

ZH, BARZ, =, 2. UERE AU FE I H A R
TEGIRAR BN A7 [0]. R7= a1, 2016(14):
9-13.

P, BIR, @REE, 5 AARER LRI
WEM [J P E SR A% A&, 2011, 17(7):
100-103.

K. BARE R A K AEYEERT ST [D]. T
M TR 2B, 2013.

Hidayat W, Shakaff A'Y M, Ahmad M N, et al.
Classification of agarwood oil using an electronic nose
[J]. Sensors (Basel), 2010, 10(5): 4675-4685.

wieoR, PEhtly, ki, & REVELEAEER
T ERARRE O PEIACHZ, 2019, 21(3):
409-413.

[FrEma  Eu]



