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Research progress on chemical constituents and pharmacological effects of
Asari Radix et Rhizoma and predictive analysis of its quality marker

ZHANG Yu,ZHANG Hong,LI Ning, CHEN Juan "

Shaanxi Academy of Traditional Chinese Medicine ,Xi'an 710003 ,China

Abstract ; Asari Radix et Rhizoma ( ARR) is the dried roots and rhizomes of Asarum heterotropoides Fr. Schmidt var. mand-
shuricum ( Maxim. ) Kitag. , Asarum sieboldii Miq. var. seoulense Nakai or Asarum sieboldii Miq. in the Aristolochiaceae
plants, it mainly contains volatile oils, lignans , flavonoids, polysaccharides and other chemical components. Modern pharmaco-
logical and clinical studies have shown that ARR has many pharmacological activities,such as analgesic and anti-inflammato-
ry, antioxidant , antibacterial , antitussive , antiasthmatic , antidepressant responses , tumor suppression, blood suppression. It has
been used for the treatment of diseases such as anemofrigid cold,rheumatic arthralgia, multiple pain and phlegm and cough.
Based on a summary of the chemical constituents and pharmacological effects of ARR,combining with the research actuality,
the quality marker ( Q-Marker) was predicted from the aspects of kinship, characteristic composition , effectiveness , pharmaco-
kinetics , chemical composition measuability and compatibility of traditional Chinese medicine. It was predicted that aristoloch-
ic acid IVa,methyl eugenol,safrole, L-asarbon, L-sesamin , 2-methoxy-4-vinylphenol , trimethoxy toluene, 1,8-cineulin, 3-asar-
bon, kakuol , caribine , kaempferol and etc. could be used as the candidate compounds for the quality markers of ARR,in order
to provide a reference for the establishment of quality standard ,in-depth study and comprehensive utilization of ARR.
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Table 1  Volatile oils from Asari Radix et Rhizoma

5 &Y i it 275 3CHk
No. Compound Molecular weight Molecular formula ~ Ref.
1 K Borneol 154.28 CoH;sO -
2 WE T4 Cyclosativene 204.39 CisHyy -
3 I 77 B Patchouli alcohol 222.41 CisHys O -
4 N-5 T 3+ i DU M kI Dodecatetraenamide , N-( 2-methylpropyl ) 247.42 C16Hys NO -
5 a-JEM a-Pinene 136.26 CioHye -
6 B-TEN B-Pinene 136.26 CioHyg -
7 Yl D-Camphene 136.26 CioHyg _
8 L7854 L-Limonen 136.26 CioHyg -
9 D-A7# 4 D-Limonen 136.26 CioHig -
10 B-7K Fr4 B-Phellandrene 136.26 CioHyg -
11 a-7K M a-Phellandrene 136.26 CioHy6 -
12 3-1&J75 3-Carene 136.26 CioHye -
13 Fehkg 1,8-Cineole 154.28 CioH;s0 -
14 T-kEFATE T-Cadinol 222.41 C15Hys0 -
15 A BEHS Myrcene 136. 26 CioHyg -
16 SRR Tereben 136.26 CioHye -
17 B4 p-Ocimene 136.26 CioHy¢ -
18 FA 4 Terpilene 136.26 CioHye -
19 FEHEf Epicamphor 152.26 CoHO -
20 4-ii§ 75l 4-Terpinenol 154.28 CioHi;sO -
21 (L) -a-#A M1 (L) -a-Terpineol 154.28 C,oH;g0 _
22 a-FAHEE a-Terpineol 154.28 CoH,0 _
23 B-¥iihEE B-Terpineol 154.28 CioH;50 -
4 S-HA AR 5-Terpineol 154.28 CioH50 -
25 [ & 47 Calarene 204.39 CisHyy -
26 a-A B AR a-Guaiene 204.39 CisHyy -
27 y- BB y-Elemene 204.39 CysHy -
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2:5% 1( Continued Tab. 1)

i & i 7 ¥ 275 30k
No. Compound Molecular weight ~Molecular formula  Ref.
28 B B-Elemene 204.39 CysHy -

H| 2o ) =y Cve a7 - g O~ -
» i oan 2.9 G0 -
30 S5-1TF 47 5-Selinene 204.39 CisHyy -
31 B IR cis-Thujopsene 204.39 CisHyy -
32 MR o-Thujone 152.26 CioH,s0 -
33 B (-) -trans-Carveol 152.26 CyoH,c0 -
34 a-flAH% 5-Isopropyl-2-methylbicyclohex-2-ene 136.26 CipHyg -
35 F5REmE (R)-Linalool 154.28 CioH;50 -
36 HTEACY) (-) -Epoxycaryophyllene 220.39 Cy5Hy, 0 -
37 L ¥F VG trans-Verbenol 152.26 CH,O -
38 g Aristolene 204.39 CisHyy -
39 B 254 B-Gurjunene 204.39 CisHy -
40 FrE A 2-Ethylbutyl methacrylate 170.25 CioHi0, 4
41 I FER24% Kaurene 272.50 CyoHy, 4
42 LA Cyclopentene 96. 00 C,Hy, 4
43 FRCUHS Cyclohexene 130. 00 CioHyo 4
44 15ifiii Camphor 152.00 CioHisO 4
45 ALK Limonene oxide 152.00 CioH60 4
46 KRS Phellandral 152.00 CioHi60 4
47 a-ZE M a-Patchoulene 204.35 CisHyy 4
48 WS Globulol 222.37 CisHy0 4
49 R 4-Z A5 trans<4-Decenal 154.25 CioH ;50 4
50 f1#714 Caryophyllene 204.35 CisHyy 4
51 2-ex0-0-B-D-Glucosyl-5-hydroxy-borneol - - 3
52 16-+ /\ M 16-Octadecenal 266.50 CisH3, O 3
53 7-+ P44 7-Tetradecene 196.37 C4Hyg 3
54 B-£T3% 254 B-Bisabolene 204.35 CysHyy 3
55 88,138-N 3=4%-16-% 88 ,138-Ent-kaur-16-ene 272.50 CyoHy, 3
56 FEAE AL Nerolidol 222.37 CisHy O 3
57 i Tsoartemisia ketone 152.23 CyoH,s0 3
58 a-7K 47581 a-Phellandren-8-ol 152.23 CioH60 3
59 4-¥5 75 4-Carene 136.23 CioHyg 3
60 Fri5 ks Limonene 136.23 CioHye 3
61 DHIER Thujone 152.23 CioH60 3
62 K14 Longifolene 204.35 CisHy, 3
63 W\ %5 Ledene 204.35 CysHy, 3
64 JE DU Cubenol 222.37 C15Hy60 3
65 2,4-%¢ T 2, 4-Decadienal 152.23 CioHy60 3

66 B Piperitone 152.23 CioH60 3
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2:5% 1( Continued Tab. 1)

i &Y i 77 E= BTN
No. Compound Molecular weight ~Molecular formula Ref.
67 FEHEEE Epiglobulol 222.37 CisHysO 3
68 2T 1% 24 Bisabolol 222.37 CisHyO 3
69 16-I1 72424 16-Kaurene 272.50 CyoHy, 3
70 YH3E {5 Asaricin 192.21 C, H,,0, 3
71 3-E 452 ,5- il 3-Carene-2,5-dione 164.20 C,0H,,0, 3
72 B4 IR B Myrtenol 152.23 CoH;sO 6
73 k4IRS Myrtenal 150.22 CioH,0 6
74 R -B-4 B W trans-B-Farnesene 204.35 Cys Hyy 6
75 S Isoledene 204.35 CisHyy 7
76 a- KM a-Amorphene 204.35 CisHy, 7
77 2% Junipene 204.35 CsHy, 7
78 a-EEVETINRE a-Cubebene 204.39 CysHyy 7
79 Y- K% y-Muurolene 204.35 CysHyy 7
80 2 B Benzoic acid 122.12 C,Hg 0, 7
81 o-Ti %N a-Bulnesene 204.35 CsHy, 7
82 3-2H-1-FR 24 3-Octyl-1-cyclohexene 194.36 CiyHy 7
83 3-JRIE-1-FR 4 3-Pentyl-1-cyclohexene 152.28 Gy, Hyy 7
84 R TSR Eicosapentaenoic acid 302.50 CyoHj0, 7
85 4-( G H ) RO K 4-( Chloromethyl) cyclohexene 130. 61 C,H, Cl 7
86 3,5- " HI4&JLH 2 3 ,5-Dimethoxytoluene 152.21 CoH,,0, -
87 H LT & Methyleugenol 178.25 C, H,0, -
88 WiAS K Safrol 162.20 CioH00, -
89 P 2 ik Myristicin 192.23 Cy; Hy, 04 -
90 Hi7 2 Elemicin 208.28 C,,H,50, -
91 y-A3EME y-Asarone 208.28 CipHig04 -
92 FAliEE Kakoul 194.20 CioH04 -
93 B8 % Croweacin 192.23 C,, Hy, 04 -
94 IR Terragon 148.22 C,oH,,0 -
95 3,4,5-=HAIEHH 3,4,5-Trimethoxy toluene 182.24 CyoHy, 05 -
96 HARIEE Tsomyristicin 192.23 Cy Hp, 04 -
97 2- TP HE-5-F B i 7 B 2-Tsopropyl-5-methylanisole 164.27 (O ¢ PY0) -
98 3, 4- (7 H 3 420 R P A 3 4-Methylenedioxypropiophenone 178.00 CioH,04 4
» 2’ ,42’—]’)Ai‘m(;lii'g—l\;ethflfiﬁﬁif?none 208.00 Ciatlis O 4
100 WG I Furfural 96.00 CsH,0, 4
101 F I Benzaldehyde 136. 00 CioHyg 4
102 2,4,6-= 4P 2,4 ,6-Trimethoxytoluene 182.00 CoH,4 0,4 4
103 A1 i 7l Naphthalene 204. 00 CisHyy 4
104 Z5 B Myreenol 154.25 CypHs0 4
105 H % Thymol 150.22 CyoH40 4
106 X RAAEZR p-Cymene 134.22 CioHy 4
107 1,4 " 1,4-Benzenedicarboxylic acid 166. 13 CgHg O, 3
108 W (2-2F T FE) SFHE R bis(2-Ethylhexyl) phthalic acid 390. 60 Cyy Hag O, 3
109 JA B M Styrene 104.15 Cy Hy 3
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2:5% 1( Continued Tab. 1)

P & i 7 ¥ 275 30k
No. Compound Molecular weight  Molecular formula ~ Ref.
110 APIA Guaiazulene 198.30 CisHyg 3
111 E A M E M Calamenene 202.33 CisHy, 3
112 [a] =5 4% m-Cymene 134.22 CoHy, 3
113 2-$2F-5-H FLIK 21 2-Hydroxy-5-methylacetophenone 150.17 CyH,,0, 3
114 2?@@%:_'((1‘_&@%; jfl%l 164.20 CoHp,0, 3
115 ZFH 5 255% Higenamine 271.31 C ¢ H;;NO; 3
116 S Z Isoelemicin 208.28 Cy,Hy6 04 6
117 T # Eugenol 164.22 CioH,},0, 7
118 3-2F-T-52F0K 3-Ethyl-7-hydroxyphthalide 178.18 CioHyp05 7
A LR i
119 ). ﬁf)ﬁlﬁ}f i%ﬁiﬁgone 194.23 €y, H,,0, 7
— Fl & H 4 B s
120 2 4 Dimsuomphons meponts a7 GN
P ——

122 2,3,5- =& FLPH 2,3 ,5-Trimethoxytoluene 182.22 CioHy 04 7
123 H B AE B Methyl Kakuol 208.21 C, H,,0, 7
124 #5268 Eucarvone 150.24 CioH,0 -
125 +Fi % Pentadecane 212.47 C5Hy, -
126 +-E 4% Heptadekan 240.53 €7 Hg -
127 C. % Hexanal 100. 18 CeH,, 0 -
128 2-3J75% 2-Decenal 154.28 CioHs0 -
129 H~+TFiks Cyclopentadecane 210.45 C,5H30 -
130 |- PU4s% Tetradecane 198.44 C,4Hy -
131 +754% Hexadecane 226.50 Cy6Hs -
132 TFT-f% Nonanal 142.27 CoH 30 -
133 IR L-Verbenone 150. 24 CiH,0 -
134 B-TAIARE B-Guaiene 204.39 CysHy, 4
135 TE+ =% Tridecane 184.36 C 3 Hyg 4
136 3-H 3L+ 45 3-Methyldodecane 184.36 C3Hyg 3
137 +\J% Octadecane 254.50 CygHag 3
138 3,4- "I 3IF 2 B 3,4-Dimethyleyclohexanol 128.21 CyH 60 3
139 H R VK F 1§ Bornyl formate 182.26 C, Hi0, 3
140 A TFEE 2,6 ,6-Trimethyl-2 ,4-cycloheptadien-1-one 150.22 CioH,0 3
141 ¥ =%l Cyclotridecanone 196. 33 Cp3Hy O 3
142 Longiverbenone 218.33 CisHp, O 3
143 VR 215§ Ethyl linoleate 308.50 CyoHs6 0, 3
144 3,8-ZHI 3+ —4§¢ 3,8-Dimethylundecane 184.36 Cp3Hyg 7
145 U\ n-Octadecyl chloride 288.90 CigHyr €I 7
146 JH:f# Dodecanoic acid 200.32 CpH,, 0, 7

147 A S E L iR Methyl tetradecanoate 242.40 C,5H;3,0, 7
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2:5% 1( Continued Tab. 1)

i &Y i 77 E= BTN
No. Compound Molecular weight ~ Molecular formula Ref.
148 10-H1 £+ JuktE 10-Methylnonadecane 282.50 CyHy 7
149 LN Oleamide 281.50 C,sH3;5NO 7
150 FMRIR 2,158 Ethyl palmitate 284.50 CygHy6 0, 7
151 9-— 4kt 9-Eicosyne 278.50 CyoHyg 7
152 T JGFR g Octadecanoic acid 284.50 Ci3Hs6 0, 7
153 2,4-+ "Bk M 2 ,4-Dodecadiene 166.30 C,Hy, 7
154 ZBRIE+-LHERERES n-Heptadecylacetate 298.50 CyoHs50, 7
155 -2 , 13-+ \B — 4585 Z,Z-2 ,13-Octadecadien-1-ol 266. 50 CigHs,0 7
156 LR+ /\eBsE Octadecylacetate 312.50 CyoHy 0, 7
157 14-F 8-+ 7S BM% 14-Methyl-8-hexadecenal 252.40 C,;H3,0 7
158 +F k% Pentadecanal 226.40 Cy5H30 7
159 TR BB Ditertiarydodecyldisulfide 402. 80 CyyHsoS, 7
160 Jr:d'z?ﬁ%T:ﬂﬁrg} Suicinicbanhydride 266.38 Ci6Hy 05 7
161 Henei;):;;)iﬂ;}(a}fig(?&quﬁﬂylesler 340.60 C2Hu 0, 7
162 17-=+ 1Bk 17-Pentatriacontene 490.90 Cy5 Hyg 7
163 7154 Hexacontane 843. 60 CeoHyn 7
164 FAe s L-Sabinene 136.26 CioHig -
165 2-F2FLIRFFBEMRER 2-Benzothiazolinone 151.19 C,HsNOS 7
166 PR Carbamicacid 273.00 C,,Hy;NO, 4
167 Z TR Acetazolamide 222.30 C,H¢N, 055, 4
168 B-JEEEE )G B-Cubebene 204.35 CisHyy 6
;=7 RESH TCMSP Hdla e, T,
Nole_ “ =7 refers to the TCMSP database ,the same below.
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Fig. 1 Chemical structures of typical terpenoids from volatile oils of Asari Radix et Rhizoma
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Fig.2  Chemical structures of typical aromatics,aliphatics and others from volatile oils of Asari Radix et Rhizoma

K2 WEPABEREUEY
Table 2 Lignans from Asari Radix et Rhizoma

%' &Y IrFaE TR 275 3CHK
No. Compound Molecular weight Molecular formula Ref.

1 B k& Sesamin 354.38 CyH504 3

2 L-4°Ff§ % L-Asarinin 354. 40 CyoH 504 _
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2:5% 2 ( Continued TGab. 2)

i (atgy)] i 3T 275 30k
No. Compound Molecular weight Molecular formula Ref.
3 WiA5 2 Pluviatilol 356.40 Cyp Hay Og 3
4 Xanthoxylol 356.40 Ca0Hy Og 3
5 FPR Clemaphenol A 358.40 CyH,, O 3
6 FHWIEZE Epipinoresinol 358. 40 CyoHy, O 3
7 W RS (-) -Piperitol 356.40 CyoHy0 04 3
8 HIHIENE 2 neo-Olivil 376.40 CyH,, 04 3
9 (7'R) -7'-Hydroxylariciresinol 376.40 CyoHypy O 3
10 Tanegool 376.40 CyoH,, 04 3
11 (-) -Tanegol 376.40 CopHp, 07 3
12 BIRZE Sesaminone 370. 40 CyoHi50;4 3
13 FN8HEE Episesaminone 370.40 CyoHi5 04 3
14 Neoasarininoside A 524.50 CyyHy 015 3
15 Neoasarinin A 364.40 CioHy, 04 3
16 Neoasarinin B - CaoHy, Og 3
17 Neoasarinin C - CaoHy, Og 3

18 4-[ (1S,3aR,4R,6aR)4-(Benzo[ d][1,3]dioxol-5-yl) _ B 3
hexahydrofuro[ 3 ,4-c ] furan-1-yl | benzene-1,2-diol

19 (1R,2S,5R,6R)-5'-0-Methylpluviatilol - - 3

20 Morinols G - - 3

0
0 -0 r \

o
<I> ] 7 oH o ? o
0 s, “ayy o HO HO o) Y

o @ ) o 0
0 Oz, OH OH
Q 5 XY
1 8 12 o] R R 14
o OH OH OH
\ OH
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Fig. 3 Chemical structures of typical lignans from Asari Radix et Rhizoma

®3 WEHEHBRELEY
Table 3  Fatty acids from Asari Radix et Rhizoma

G waw P Pi i S 30k
No. Compound Molecular weight ~ Molecular formula Ref.

1 %% Decanoic acid 172.26 CyoHy 0, 3

2 P 2R Myristic acid 228.37 C1oHayg O, 3

3 +/\FR Stearic acid 284.50 CisH30, 3

4 75## Palmitic acid 256.42 Ci6H;,0, 3

S +-EMfZ Margaric acid 270.50 Cy;H3, 0, 3

6 ik Pentadecanoic acid 242.40 Cy5Hy0, 3

7 6-1 /\J#iR 6-Octadecenoic acid 282.50 CigH3, 0, 3

8 FEhRR Palmitic acid 256.00 Ci6H 0, 3
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Table 4 Flavonoids and glycosides from Asari Radix et Rhizoma

% HEY ST Uiy 225 3CHk
No. Compound Molecular weight Molecular formula Ref.
1 1141 Kaempferol 286.25 CisH;oO0g -
2 iz % (28) -Naringenin 272.25 CisH, 05 -
3 25 -3-0-F % B Astragalin 448. 41 Cy HyyOyy _
4 Naringenin 5 ,7-di-O-Glucoside 596.50 Cy7H3, 045 3

s 4,2 47 6/ -ME AT FLR-2" 4" -di-0-B-D-IL AT AT b i )

4,2",4" 6'-Tetrahydroxy-chalcone-2" ,4'-di-0-B-D-glucopyraboside 3
] DL 5-7-0-p- DM A ) ) X

Naringenin-7-0-B-D-glucopyranoside
; 5.7-=-0-B-D-HAT B HE R ) . \
5,7-Di-0-8-D-glucopy-ranosyl-2 ( S) -naringenin
. DL 5-5-0-p- D A ] ) .
(2S) -Naringenin-5-0-8-D-glucopyranoside
, HAK-7-0-B-D- M A i i ,
(28) -Liquiritigenin-7-0-B-D-glucopyranoside
o I -5 A4'di-0-B-D- IR AT 431 ] ) .
Naringenin-5 ,4’-di-0-B-D-glucopyranoside
11 1-0-p-Coumaroyl-xylopyranosyl-glucoside - CyoHy 0y 3
12 1-0-Feruloyl-xylopyranosyl-glucoside - Cy HyOy5 3
13 Naringenin 5 ,7-di-O-glucoside isomer - Cy7H3, 045 3
OH O oH o
) (J
HO O 0 O e s
OH
1 2 3
BS @xrhAaBEmEERUeYnLEEn
Fig. 5 Chemical structures of typical flavonoids and glycosides from Asari Radix et Rhizoma
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