¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12 * 4019 -

MFENF R AGIEERARERMEREREY (Q-Marker) T2

LF/, NARL, FEEL T, 5 M, AMRCL
1 R ERZGRFEZ %N, R B 250355

2. WZRH R KFEY L, (LR BFr 250355

3. WERFE RN EMEER, LR P 250117

 E. Y3 Asari Radix et Rhizoma 8T (FRAEZ), HAMRECE. #XUER. @5, RGRNTI, F2E0%
AT R, R, BRE. HR SRMLEWS. IRABEFW AR, My RGP AEM. L%, JE.
PORTFESLZAAGHEMER . BT 10 RN ZEIER . WARN AR ZEETEE, MEWES. 2%k %4
P FRAE Ay w5 T T 43 A 4 2 B bR A (quality marker, Q-Marker), ¥IBTINANEAEZER . ZHIER. F
BTHB . B-20FRE. PIELER. T BRIDAIEE A A0 ik IUEBEE B S I /E NI Q-Marker, SHEE AN SEH 40 3¢ R &P
HRIRIESE,

KBEIR: 40 RESREY; AEREER: ZRARER: WETEM; p-4UcEm: PIAERS: T RRIUGELE As T IRIEBHE B
FESES: R284 XEkFRERE: A XEMHE: 0253 -2670(2023)12 -4019 - 17

DOI: 10.7501/j.issn.0253-2670.2023.12.028

Research progress on chemical composition and pharmacological effects of Asari
Radix et Rhizoma and predictive analysis on quality marker
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Abstract: Xixin (4sari Radix et Rhizoma) was first recorded in Shennong’s Classic of Materia Medica. It has the effects of relieving
exterior and dispersing cold, dispelling wind and relieving pain, opening orifices, and warming lungs and resolving fluid retention. The
main chemical components include lignans, volatile oils, acids, glycosides, nitrogen compounds, etc. Modern pharmacology indicates
that Asari Radix et Rhizoma has various pharmacological effects such as anti-inflammatory and analgesic, cough relieving and asthma
relieving, antibacterial, and antiviral. Through a review of the chemical composition, pharmacological effects, clinical applications,
and safety of Asari Radix et Rhizoma in the past decade, quality marker (Q-marker) prediction analysis was conducted on Asari Radix
et Rhizoma from aspects of plant affinity, efficacy, pharmacological properties, compatibility, and chemical component testability.
Asarinin, sesamin, methyl eugenol, B-asarone, ferulic acid, dodecatetraenamide A, and dodecatetracnamide B can be used as its Q-
Marker through the preliminary predictions, with view to providing reference for the establishment and improvement of quality
evaluation system of Asari Radix et Rhizoma.
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seoulense Nakai BAELN ¥ A. sieboldii Miq. ¥ T RAR A
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Table 1 Classification of lignans in Asari Radix et Rhizoma

9 5 ey SCHR 95 wEY) SCHR
1 ZIIEER 9-12 11 asarinin B 13
2 R 10-11 12 AR 13
3 neoasarinin A 13 13 xanthoxylol 13
4 neoasarinin B 13 14 REME 14
5 neoasarinin C 13 15 (1R,2S,5R,6R)-5-O-methylpluviatilol 14
6 (7'R)-7'"-hydroxylariciresinol 13 16 pluviatilol 14
7 tanegol 13 17 episesaminone 15
8 neo-olivil 13 18 morinols G 16
9 clemaphenol A 13 19 sesaminone 17
10 EyN AL 13 20 sesamolin 17
1.2 #EEME 14 FHHE

FER M 20 P By, B 2P BE 1
AR L O B 4 8 2 AR Loy, 43 9
(21~51). f%3¥ilh (52~71). FHHFHE (72~103)
AR (104~133) 4235, BARR LR 2, 1h
SER LK 2.

1.3 B3

= R A A RIS A 1421200, FARRTBR R (141D
B R IPUEER, WimiR (137 BHRIER.
PR ARy (134~141) W3 3. L2245 WA 3.

Y RS 22 PP 2l oy (13232527291 ) e T
R BB PR PiE. PUREE I sa ks
HENE, HARSER (142~155) WK 4, fhrss
L 4.

1.5 SRLEM

RS A B S B AL S 3-1422327  HAF
% FESAFEALSER . RIS NS
B (156~163). RV (164~177). fHFHETER
R (178~183), HAL2EM ) W3R 5, L gsi) K 5.
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Fig. 1 Chemical structures of lignans in Asari Radix et Rhizoma

®2 WFPELBERS

Table 2 Classification of volatile oils in Asari Radix et Rhizoma

12 R, =OCHj,, R,=OH. R;

13 R, =H,

15 Ry =R;=

HOH,C
H3CO
H,CO

=H

R»=OH, R3=0CH;

OCH;, R,=OH

/ O OCH;
OCH;

18

i wEM SCHR i wEM SCHR
21 asaricin A 13 47 o-FA T B 23-24
22 asaricin B 13 48 i 24
23 p-menth-3-ene-1,2,8-triol 14 49 5 A 24
24 21-(%)-car-3-ene-2,5-dione 14 50 AU 24
25 el 18-19 51 i 24
26 HEAEH 18-19 52 A 12
27 4-FAihEE 18,20 53 B-4L & Zifi 12
28 A 18,21 54 B-f K 4 12,24
29 o-EN 18-23 55 Isoledene 18
30 B-IRM 18-23 56 AVTIEND 18
31  bicyclo[4.1.0]ept-3-ene,3,7,7-trimethyl-(1S5)-3-carene 19,21 57 A DTE R 20
32 oA 20 58 o= 20-21
33 (KK 20 59 EETE AN 20,22
34 y-RaTE 20-21 60 o- M2 21
35 MRELHE 20-21 61 EE=¥ 21,24
36 (-)-FERN 20-22 62 o- A 21,24
37 kg 20,22 63 BRI 23
38 ol 20,22 64 B-HAH M 24
39 3-EM 20-23 65 EER 24
40 FbAE 20-23 66 DY 24
41 B 20-24 67 germacrene D 24
42 2-p-menthadiene 21 68 B-ti EXJ 24
43 (+)-dipentene 21 69 - KRB W 24
44 bicyclo[3.1.1]hept-2-en-6-one,2,7,7-trimethyl 21 70 S- B AIAME 24
45 a-IKJTNE 22-24 71 R/ 24
46 1-FEEA4-(1-FEHE)-13-H 22 23 7 A 18
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%5 aw Sk %5 aEw Sk
73 1-H-cyclopenta[1,3]cyclopropa [1,2]benzene, 18 103 2- U K -4,5-0 ! S AR T T 25
octahydro-7-methyl-3-methylene-4-(1-methylethyl) 104 34-ZFEE O 12
74 34T 18-19 105 (E)-3 +DUkehss 12
75 PEERK 18-21 106 3Pk 12
76 HGREE 18-23 107 7+ D44 12
77 35-HEAFR 18-24 108 + )\ 12
78 WETHESH 18-24 109 EAk 12,24
79 EEHR 19-23 110 RRLYSG 12,24
80  EVEG 20 111 Eke 12,24
81  HEBEER 20-21 112 R 19
82 ARk 20-21 113 # 20
83 345 =HHEIEHR 20-23 114 o-% Ei 20
84 2-FAFHIEE 21 115 -2 Ei 20-21
85 24" HEKLME 21 116 B-H M 20,24
86  o-ZHME 21 117 IR g 21
87  2-2.3E-45-THIEEE 21 118 2-HEETR-2-— AT MR 21
88 M 21 119 ECHEA 22
89 A 21 120 2Ny A 22
90 THEB 21,23 121 bZNwh 22
91 HERR 21-24 122 14-F b G G 23
92 4-FEERA 21,24 123 hexadecanoic acid, Ethylester 23
93 ZRHIfiE 22 124 hexadecanoic acid, Propyl ester 23
94 24,6-=FHELFR 22 125 TS DU SR EE-2 (3 H)-W R 23
95 2-LHE-13-THHR 23 126 fE R < I 23
96 S-fL-T ERAEE 23 127 Ak 23-24
97  2-MEEE-14-THERE S-S 23 128 3-FEAFhE 24
98 24T HUEIE-3 LR 23 129 8-F-Lbikh 24
99 A-FREERE 24 130 -1 ke 24
100 2-(4-F S ORI 9 -2- T 24 131 + =k 24
101 2-F A e e e g 24 132 LAVGE 24
102 p-4¢Hk 24 133 B TE R 24
1.6 Hh B WO ME MRS REEEH, A bl

B LR A A, AT A A B AL 2 -
SIS0, 75 AL A 3650 FE8-
PR3 4 AR AL E, 251K -2-
A2, P50, 5 KB B SRR 402,

AR, AT AN S A T LR

T B RT3,
2 HIBEH
Y BA PR BN IETER. BUE . PR
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PLIEE . B AT AP RS A EER . WS
By BRI IS . AR R R I 2 A
E 5%
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Y S U AT AR RSN BRUEL B RN B B
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Fig. 2 Chemical structures of volatile oils in Asari Radix et Rhizoma

%3 WEFBRERS R WETEM (78) SFEpL 7l M| & & hE-1
Table 3 Classification of acids in Asari Radix et Rhizoma (cyclooxygenase-1, COX-1). COX-2. mgdjb#
w5 AW HR | WY et ok R AW (inducible nitric oxide synthase, iNOS).
134 fRHHER 14 138 BeT BRI 21 22 IR B 1 14 (mitogen-activated protein
135 R 14 139 U 26 kinase 14, MAPKI14) M H = A4 K fi# fi

136 M 1426 | 140 b 26 (leukotriene A4 hydrolase, LTA4H) 28 5 ik K 15
137 HEERR 1426 | 141 SR 26 PrRENE . ZREER . ZaDUEBE i (160, 161)
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Fig. 3 Chemical structures of acids in Asari Radix et Rhizoma
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Table 4 Classification of glycosides in Asari Radix et Rhizoma

ik waE SR
142 neoasarininoside A 13
143 neoasarininoside B 13
144 (28)-Hh F 2-5-O-B-D-Mt W 5 p 47 13
145 (28)-H H #-7-0-B-D-Mt W & p 17 13
146 (28)-Hl1 i Z-7-O-B-D-H Wi 2 4 13,25
147 (28)-#h i &-5,7-—-O0-p-D-M W5 & B 5 13,25

148 1-0-% 77 [t :-B-D- K HE e -(1-6)-B-D-NL A A R 23
149 1-O-Pil BR R 2L -B-D-AKEE-(1-6)-p-D-M M A 23
150 4,2' 4" 6"- VU IR HET-2' 4-—-0-p-D-M WM A HEE 23

151 noreepharadione A-N-B-D-glc 27
152 aristololactam II-N-B-D-glc 27
153 aristololactam Ia-N-B-D-glc 27
154 naringenin-5,4"-di-O-B-D-glucopyranoside 28
155 _6-0-ZI§tHE-1-F BE A -B-D- i 4 B 29

OCH;,4

o=N

H

OH
0 GlcO OH Q
R
Q/VL OGle-Xyl O

(o) 0Gle O
148 R=H 150
149 R=0CH;

H
1
0 2 C—up O
/OM)%H 3 OH OCH,
0 143

AVRSZAENZ (158) w]dE 0] p38 MAPK A% Al
F-xB (nuclear factor-xB, NF-kB) FI¥i5HIH] BV-2
N2 A A/ 22-6 (interleukin-6, IL-6) Fl
— A P AR B03T38, M FT BRI T A0 . FH 2
TEBRAMEHKRERKEEER 5 K&, %M
AR A £ 58 KRR JORE IR, A, TR Ay
(28)-Hl1 57 25 -7-O-B-D- N Weid 7] 2] B 1 F11(2.5) A Bz %= -
5,7-—-O-B-D-it. iy 5] %) B EF P A 406 2 T 2 4
Jir -7 ) A R T YRR TR HE P R A FHUSD

PR B 9 e AT AT FEBE IR, BRPTR S,
TR A B N ERIEE . Wang S5HOLE @H
FRAAARYE . AR R R S ARV IR R I < i Y
VI EA SRR o XUEH R S A I 4 S SR
YERI R AT REALA . fid A B o JR 7 2% FLA A B3R 52 Ak
ST, S BESR AT Rl R R s 52 A Ly A
FR VA 1(transient receptor potential vanilloid member
1, TRPV 1) EIE I8 ) A FRAG A i ot i S50 $ 8
SRR POl TE B A A8 BB T4, 4 S e
Y Re T Ik ROz g8 AL HE SR 1 (transient
receptor potential ankyrin 1, TRPA1) &1k 5] L&
SR BURETE . MRS R IR 5 T &
IR -2 TR A B2, i — A AR
38 5 A5 538 2% ek 2D — U R I R TBUR 45 B AR
. Dal W FLRT T FE (90) @ik fFEH T-F
RFMR RS, TR ARBESZA, i E s
[A-F-o. (tumor necrosis factor-o,, TNF-a) I H 41
JrvE .
2.2 IEIZFH

9 ¢ EP%?PESZA@LT’EEH T 22k {E 58
PR R HE P 2 R ) O = 8 55 U7 UK LR T g
(R D RIS, X e S5 46) Eﬂﬁﬁﬂ' Y= AT O TR
I 1 K BRLF 3E B A R — S A A B, LR
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Rﬂlg

Ry O
144 R;=R,=0H, Ry = 0-p-D-glc
145 R, =OH, R,=O-B-D-glc, R;=H
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N-Gle 147 R =0H, R, =Ry =0-B-D-glc
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Fig. 4 Chemical structures of glycosides in Asari Radix et Rhizoma
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Table 5 Classification nitrogenous compounds in Asari Radix et Rhizoma
'S EY) SR | e EY) SCHR
156  asaramid II 13 170 7-FAE SRR NERZ IV 27
157  asaramid III 13 171 9-BRLEEYR MBI 27
158 URSLHEHE 13 172 9-FRZHEL R MBIV 27
159  N-isobutyl-2E 4E,87-2% = { % 14 173 9-FR LHE-7-FAEJE T AR W BERZ TV 27
160  +"He V0K EE % B 14 174 aristololactamoside I 27
161+ ERPUMEEEE A 14 175 SkETE&mE M A 27
162 ZBtm i 22 176 5-FSAE S S8 L 1 27
163  N-5# 1 3-(2E4Z,8Z,10E)-+ A3 TR 23 177 aristololactamoside 11 27
164 HLNBERL 1 27 178 LR 1 27
165  HYENE I 27 179 YR IVa 27
166 s L 10 27 180 LR la 27
167  HYBRNELL [Va 27 181  7-HEOWAIRI 27
168 i NELIL IV 27 182 9-FET WAL 27
169 9-FREEEhfRAR NI AZ 27 183 4-ZHEIEL HRTR Bl 27
0N
\H,N
. N
162 OlNHQ
OH

164 R;=R,=R,=H, R;=0CH;

165 R,=R,=R;=R4=H

166 R;=O0CH;. R,=R;=R;=H

167 R;=0H, R,=R,;=H, R;=0CH;

168 R,=R;=0CH;, R,=R,;=H

169 R;=R,=H, R;=R,;=0CH;

170 R, =R,=R;=0CH;.Ry=H

171 R,=R,=H, R;=O0CH;, R4;=0CH,CH;
172 R;=R;=0CHj;, R,=H, Ry;=0CH,CH;
173 R,=R,=R;=0CH;. Ry;=0CH,CH;4
174 R;=R,=H, R;=0CH;, Ry=¢glc-glc

178 R;=R,=R,=H, R;=0CH;
179 R,=OH, R,=R,=H, Ry=0CH;
180 R,=R,=R;=H, R;=0H

181 R,=R,=H, R,=OH, R;=O0CH,
182 R,=R,=H, R;=0CH;, R,=OH

El5 @FHhIRUSYEN

Fig.5 Chemical structures of nitrogenous compounds in Asari Radix et Rhizoma
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(1 B-4f = Ik (102) th BA RAFRIE A, il H5 40 H
SR M S AR ELHEAR - SCOVE IR, BARRTT
SCRE R, I IE I A R GE RE TR A £ T 2%
A A R 1T i DY

23 IE. MRS

B TR I, 20 S R e 4 S U I A
A 22 AR B A LT BV, Rl e A A
BT HERAATZ PR RS, X Micrococcus luteus-
Fusarium sporotrichioides~ Alternaria humicola <55
JE TR 4 AT L L A A IS4 BRd A b,
MFEh R ZRR G R MElEER. RAEE (72) AR
SLFEREH B RAF R RIPT R EE, 6 B R A
KI5 BT T 9 5 B A AT 181 P <5 2 €0 761 61 3K T
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G HA R MPIRTEE, AR AN R R )
YRR AT AT 2 D AR 15556l

Y 22 E ] T s R TR U 2 -1
PR OIS 2 e A R — M HUmERE 1) 1
DT, H5R TNF-a FRIL, B985 DR AR5t
TG TE . A EEAESIN A SEIN TohR G A B R
W sE B E A E3E W R S R, RIUANREIR
LA 2 W 25 n] 2 PR B om dE S L, UEW]
HA BRI AM s 2 5 A AR AL E R . EAh,
2 T B A0 IR R T LR E T ARG, SRl
sy, P RIR &S,
24 JRTTUCIMELRERFIER

FEVR YT L LS B T T, ZRRIFR R B3
TR 2 bR i 2R e R 0 2 M i AR Rk )
WU E ARG HAE R ME RAE, A1 Ti6 7 sk
PEBIO01, Ku SF O B2 i 28 o f) p38
MAPK, 40 71 1 5 25 8 1/2 Cextracellular
regulated protein kinases 1/2, ERK1/2) F c-Jun &
FERK Ui (c-Jun N-terminal kinase, JNK) 1
TNF-o F 0BG I ZEIE , T2 78 — 1 FH Tk 2 R 1
TNF-a. IL-18 FIE &5 L LN SN B 4i i gz A
C ZARMEI 6T 7™ B JOE PR (M e A
O 52D o Pham 51620 3 2 R IR 28 7T 4G 56 0 Y
S RIS (PN e N S e == b (R [
Fofe S, MWW R —E R AR (endothelial
nitric oxide synthase, eNOS) &, & &40 45
A —E W EKPRE BB YT O S RIRIER . A& 75
SE OS5 R LA S v 1) 22 Al A 2 P 3 iR O JUL 4 D
BN I IE FELAL AR SR OE O LA RAEF . Ku £§164
RS2 56 45 SR AR IR S i 08 3o 400 o1 e Bk P Bz 4 i v
WA X A (factor Xa, FXa) FUEEILER =4, &
Lt A £ A £ 13 3R 6 A L /IR R B tH e
TR A0S 2 B T A0 32 Sl K- LA T,
PRI
2.5 HERFER

i PRI o TR TR A R G R IR B
TGP Park ZF ST 5T R ILAN-E 4K 1.0 g/kg 7T &
PR/ B 55 A e BB i B SR B R T
TR v i R e G Tl B A 22 e ) 20K T A 2 40 S
HIFERT . B-4Hv Ik 5 A2 i 2 k& R 25 mT i 9 22 B2
JE MGl [ R ER AR bR EE (dopa
decarboxylase , DDC ). JL % By -O- H % ¥ % i
(catechol-O-methyl transferase, COMT) ] HIFRIA,

et /o e % WAL, a2 BoK, &E2IHtms
FRIGE R0, SRR B RO 30, B2 = Tk i w4 v
i FI SRR A 5-F2 t8 % (5-hydroxytryptamine, 5-
HT). 5-32%EM|WE 2R (5-hydroxyindole acetic acid,
5-HIAA). 2 BRI &SSP ER o sk S8
R T Al vl g 9 NAD- 1 25 Ltk
fig sirtuin-1-FJZE ARG A {5 5@ 20 5-HT #I4R
W, S COMT. & B i Z B (acetaldehyde
dehydrogenase, ALDH ) H1 [ 5% it Jii f#§ (aldose
reductase, AR) HVEYE, KIEPUEEREIITER
2.6 EAitER

MrZhE. Mrfam. ZMIER. HEETEHH
SRR BRI B A RE Ty, T E 4
B, MHI AR T Al R TR T al
B EIRER eSS SR ST B E U7, B AT
RILAR 5 ROME BATEEAE U7 g R R A
S 22 W R 36 I e 5% 200 PR 8 B R A S T T
YERAUSS01, Jf A SRR BRI 3R W 22 Bt o Bl 7 B
PURIETE, 40 SRR I — ST fedH 43 T 4\
P R A KB 4H A 5E . 43 5 2 nld i 3
E R R A Z IR E A3, 8 A1 9 753 A\ UP 5l
AN A 12821, Xanthoxylol (13) X A FLARIE 41 i
RIS YR NEERE T (166) X fifi
e NI AR E R A N R 2R 4
N BN 5 40 B A B R I 20 B B 1T a-YR M (29D
AR OS2 i, fRERREE B B AT B
T AR N 5 S R T,

2 3 25 B A FH AR L LI 6.
3 R

HEEmIR B2 LR TR NS, 5 HAh 24
BCATLYE YT Z PO ERS), BLFEIFIR R G SR
OB ML JORE . MRS, TEIRTT IR &R
GBI JT N B R 2 . WU RINEG T7 R 4l-EiE
Jra, ZEULTZE. IR HTEETEIR,
SAIH LERZ 88, hnvRis R I T4l 1897 44 4
AINLSCEE IR, ImIRIT RS RFEH 95.45%571,
277 DYk T FH 967 3 B et R 25 14 ik 28 512 1)
R, INRE T TR E 7 IRTT 47 BISCUE B
Wity 1 11 45 25 U8 PR A A6 2 1 v R gk e A RN R R
i $2 1) 22 9354 95.74% M 93.62%, = T AL PG 2
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