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[ Abstract] Dictamni cortex is the root bark of Rutaceae plants. It is the main medicinal
part and the key drug of “Zhuhuang Fengbi’ It has the effects of clearing heat and detoxifying,
dispelling wind and drying dampness, and relieving itching. Dictamni cortex mainly contains
228 chemical components such as alkaloids, sesquiterpenes, limonoids, fatty acids, volatile oils,
flavonoids, steroids, etw. Its pharmacological activities in vivo and in vitro include antibacterial
activity, anti-inflammatory activity, hepatoprotective activity, cardiovascular protection activity,
insecticidal activity, anticancer activity, anti-allergic activity, and improvement of gastrointestinal
activity. It has been reported that Dictamni cortex also has potential hepatotoxicity, among
which dictamnine, fraxinellone and limonin compounds are potential hepatotoxic components.
In this paper, the chemical constituents, pharmacological effects and toxicity of Dictamni cortex
are reviewed by consulting domestic and foreign literature, to provide theoretical support for the

clinical rational application and related product development of Dictamni cortex.
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Table 1. Alkaloid compounds in Dictamni cortex

Fr 5 % =°
SCHk
1 F RS ( dictamnine ) [3]
2 SEEEEK (isodictamnine ) [3]
3 y-EERUE ( y—fagarine ) [3]
4 ﬁv—)%*ﬂﬁ)ﬁ ((iso—y—fagarine ) [3]
5 SRS (isoskimmianine ) [3]
6 SERTAETR (isopteleine ) [3]
7 SBE AR EERR (isomaculosidine ) [3]
8 28455 (robustine ) [3]
9 (% )dasycarines A [4]
10 dasycarine B [4]
11 dasycarine C [4]
12 dasycarine D [4]
13 dasycarine E [4]
14 FIpgEEmR ( preskimmianine ) [5]
15 P¥EMK (skimmianine ) [5]
16 FAMZEFFEGE (haplopine ) 5]
17 S-S A S (5-methoxydictamnine ) (5]
18 6-HAEFALEK ( 6-methoxydictamnine ) [5]
19 Ffefag A ( dictangustine A ) [5]
20 HIEFH (confusameline ) 5]
21 4-HUEEE-2 (1H ) MRS [5]
[4—methoxy—2(1H)quinolinone|
22 3-LPBHE-A-FEE-2 (1H) -MEvTR [5]
[3—acetyl-4—methoxy—2(1H)—quinolinone]|
23 KA ( promyrine ) [5]
24 N-HEZRTEE ( N-metilatanina ) (5]
25  dihydroflindersine [5]
26 8-hydroxyplatydesmine [5]
27 T-FRHEE-8-HUEEE A [6]
( 7-hydroxy-8-methoxydic—tamnine )
28 1'-oxo—F M AT AK (6]
( 1'-oxo—isoplatydesmine )
29 EKHEZELHH ( demethoxyacrophylline ) [6]
30  glycolone [7]
31  dictamalkoside A [7]
32 dictamalkoside B [7]
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Figure 1. Structural formula of main alkaloid compounds in Dictamni cortex
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Table 2. Sesquiterpene compounds in Dictamni cortex
FFe o3 ZHEHR | FY o3 7R
33 dictameudesmnoside Al [8] 55 dictamnol [11]
34 dictameudesmnoside A2 [8] 56 radicol [12]
35 dictameudesmnoside B [8] 57 dasycarpuside A [12]
36 dictameudesmnoside C [8] 58 dasycarpuside B [12]
37 dictameudesmnoside D [8] 59 2-methoxy—4—-hydroxymethylphenol [12]
38 dictameudesmnoside E [8] 60 2-methoxy—4—acetylphenol [12]
39 elemol [9] 61 2-methoxy—4—(8-hydroxyethyl)-phenol [12]
40 B—eudesmol [9] 62 dictamtrinor—guaianol A [13]
41 B-elemene [9] 63 dictamtrinor—guaianol B [13]
42 (% )-7-epi—amiteol [9] 64 dictamtrinor—guaianol C [13]
43 dictabretol A [10] 65 dictamtrinor—guaianol D [13]
44 dictabretol B [10] 66 dictamtrinor—guaianol E [13]
45 dictabretol C [10] 67 dictamnorsesquiterpenol A [13]
46 dictabretol D [10] 68 dictamnorsesquiterpenoside B [13]
47 dictamnoside F [11] 69 dictamnorsesquiterpenoside C [13]
48 dictamnoside G [11] 70 dictamtriterpenol A [13]
49 dictamnoside M [11] 71 S (isodictamdiol ) [14]
50 dictamnoside H [11] 72 LERNTEE (calodendrolide ) [14]
51 dictamnoside D [11] 73 P& A ( dictamdiol A ) [14]
52 dictamnoside 1 [11] 74 [ —%B ( dictamdiol B ) [14]
53 dictamnoside J [11] 75 B (dictamdiol ) [14]
54 dictamnoside L [11]
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Figure 2. Structural formula of main sesquiterpene compounds in Dictamni cortex
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Table 3. Limonin compounds in Dictamni cortex
Fs o ZHE| |5 o 275 3K
76  fraxinellonone [14] 88  TEAAME (obacunone ) [17]

77  dictamnusine [14] 89  Ta-ZEE T & ( 7a-acetylobacunol ) [17]
78 a2 I FEAZHN-9-O-B-D-Hj 4 b [14] 90  dictamlimonol A [18]

( 90~hydroxyfraxinellone—9—O—-B—D—glucose ) 91  dictamlimonoside B [18]
79 6B-FEHEAIEHIER ( 6B-hydroxyfraxinone ) [15] 92 dictamlimonol C [18]
80  HIFAMAAR ( obacunonic acid ) [15] 93 dictamlimonol D [18]
81  pregenplone [15] 94 dictamlimonol E [18]
82 A4 (isofraxinone ) [15] 95  dictamlimonol F [18]
83  HI4IATB (zihadaninB ) [15] 96  #4EZHH (fraxinellone ) [19]
84 A ( fraxinone ) [15] 97  EMIMNEE (obacunone ) [19]
85  HBERAENFIMERHER ( methyl diosphenol limonilate ) [15] 98 HFEEIFER (limonin ) [19]
86  kihadinin B [16] 99 FrEEEEHMEE (limonin diosphenol ) [19]
87  To-LkIE A AR ( 7a—acetyldihydronomilin ) [17]
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Figure 3. Structural formula of main limonin compounds in Dictamni cortex
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Table 4. Fatty acid compounds in Dictamni cortex

P o 275k | |55 % 275 3k
100 2% ( decanoic acid ) [9] 117 16-H B LERAUHTE (tert-methyl [20]
101 e/ AR (dodecanoic ) [9] 16—methyl heptadecanoate )

102 =% (tridecanoic acid ) [9] 118 (Z2)-9,12— /Bt IR -2-5i kLB (Z 2~ [20]
103 | PURElR/EREMR (myristic acid ) [9] 9,12-octadecadienoic acid—2—mercaptoethanol]

104 T HI&ER ( pentadecanoic ) 9]

105 ¥R ( 9-octadecenoic acid ) [9] 119 (ZZ22)-9,12,15~1 /\bi =I5FR L. WE((Z.Z,2)~ [20]
106 T SKEmRAERIR (hexadecanoic ) 9] 9,12,15-octadecadienoic acid ethyl ester]

107 B4R (heptadecanoic ) [9]

108 MEHR (linoleic acid ) [9] 120 F/\BRHE ( methyl pyruvate stearate ) [20]
109 WRRER (9,12,15-octadecatrienoic acid ) [9] 121 9,10-F 3+ JUkef2 F i (methyl [20]
110 ZiRH s ( methyl decanoate ) [20] 9,10-methylnonadecanoate )

111 ABA " FIER —FfE ( dimethylphthalate ) [20] 122 W (methyl eicosanoate ) [20]
112 AW (laurate methyl ) [20] 123+ —%EFRHEE (methyl heneicosanoate ) [20]
113 T PUkeRH g ( methyl myristate ) [20] 124 —+ " JEFRHEE (methyl-n—docosanoate ) [20]
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Y4
P oy SR | |5 %y 75 3K
114 T HLEERHEE (methyl-n—pentadecante ) [20] 125 A PUkEfRHEE (methyl tetracosanoate ) [20]
115 (Z) =750 F EE[(Z)-Hexadecenoic  [20] 126 1-O-F.ihFE—H i [21]
acid methyl ester] ( 1-O-linoleoylglycerol )
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Figure 4. Structural formula of main fatty acid compounds in Dictamni cortex
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Table 5. Volatile oil compounds in Dictamni cortex
F5 o ZH K| [P %) 275 3k
128 a—JER ( O—pipene ) [22] 161 & (calafene ) [22]
129 2-B-JRM% (2-B-pipene ) [22] 162 3,7-f8) % (3,7-guaiadiene ) [22]
130 oI 28 ( o—methylsty rene ) [22] 163 FEVIE ( seychellene ) [22]
131 6-H3-5-Pei-2- ( 6-methyl-5- [22] 164 JZ-B-4E WM (trans—B-famesene ) [22]
hepten—2-one ) 165 o—p7 ZMi[(-)-a—guijunene] [22]
132 At (myrcene ) [22] 166 FH4% (aromadendrene ) [22]
133 1-7K 5% ( 1-mhellandrene ) [22] 167 FHH#5VI (aromadendrene V1) [22]
134 o-#M ( a—terpinene ) [22] 168  o—EEPE iM% (a—cubebene ) [22]
135 1—@%—4—(1—@%&%)% [22] 169 o-Z2diks (o—curcumene ) [22]
[1-methyl-4—(1-methyethy )benzene] 170 B-MgIKME ( B-selinene ) [22]
136 t24# (sabinene ) [22] 171  o-MgKM (o-selinene ) [22]
137 L8—F&hili (1,8~cineole ) [22] 172 B-£1¥ 2l ( P-bisabolene ) [22]
138 y—#Ai4 (y—terpinen ) [22] 173 o2 HE#HK (o—amorphene ) [22]
139 -/KEHEH (trans—sabinene hydrate ) [22] 174 3—#tAn ( 3—cadinene ) [22]
140 -5k E L) ( cis-linalool oxide ) [22] 175 Jx—y-2L3%245% ( trans—y—bisabolene ) [22]
141 -5 AEA Y (trans—linalool oxide ) [22] 176 o~ ==3¥s ( a—muurolene ) [22]
142 J5#EEE (linalool ) [22] 177  HiFFEEelemol ) [22]
143 X 2-d-1-FE (p—menth-2—en-1-  [22] 178  3-HH—4 T4t (3—methyl-pentadecane ) [22]
ol) 179 y—mr 25 ( y—gurjunene ) [22]
144 4-WIH-3-RHNE-4-2H-1- 0N [22] [[180 ANTHEEMY) (caryophyllene oxide ) [22]
( 4—methyl-3—-isopropenyl—4—vinyl-1- 181  HEHE WM ( eremophilene ) [22]
cyclohexene ) 182 o-FH# (a—cedrol ) [23]
145 4-FMlEE (4-terpineol ) [22] [[183 J7HIWL (ledene ) [23]
146 BRERA ( cryptone ) [22] 184 T-FEAAEE ( T-cadinol ) [23]
147 a—PATEE ( a—terpineol ) [22] 185  T—&22iHEE ( T-muurolol ) [23]
148 1-FNHE-2-H E L -a-H R [22] |[186 81L& (8-heptadecene ) [23]
( 1-isopropyl—2-methoxy—4— 187  ZHiH5ERR ( valeranone ) [23]
methylbenzne ) 188 L%t (heptadecane ) [23]
149 ZPRIFFEEERE (linalyl acetate ) [22] 189  B—ALA#AM ( B-cadinene ) [23]
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545
i %y Z% K| |5 %y 7% 3CHk
150 il ( piperitone ) [22] 190 4B-FHEZ (o-cymene ) [23]
151 JR-Hi&EM (trans—anethole ) [22] |[191 P-MUHIKE ( B-thujene ) [23]
152 + =4 (tridecane ) [22] 192 4-2F58%5¢ (4—ethyl-decane ) [23]
153 o-5F#Hadla (a—terpinolene ) [22] 193 B EEHEE (3-methoxy—p—cymene ) [23]
154 REAEEEZFREE (neryl acetate ) [22] 194 4-KUT AL —H K (4-t-butyl-o—xylene ) [23]
155 3Rk X (cyclosativene ) [22] 195 24-%¢ " J&EE (2,4-decadienal ) [23]
156 a— ks ( O—copaene ) [22] 196 o-fEEM (o—humulene ) [23]
157 B-HiEH (B-elemene) [22] [[197 23-ZHHEZE (2,3-dimethyl-naphthalene ) [23]
158 o 2=k ( O—gurjunene ) [22] 198 y—FH-EE (y—eudesmol ) [23]
159  B-Liiss (B-maaliene ) [22] 199  B—F¢MHEE ( B-eudesmol ) [23]
160 -1 (trans—caryophyllene ) [22]
CH, (H CH,
H.C b
o Q@
CH, CH30H3 HaC
128 a- A 129.2-B-TiEks he 130.0-FEHRLA e o
e CHs 134.0-FA i
e “en
HC H:C cH, s CH,
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132 7Rk 136,448 H’Clgzgﬁfﬁ R
E5 BEEHRFEELMEUGHELR
Figure 5. Structural formula of main volatile oil compounds in Dictamni cortex
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Table 6. Flavonoids in Dictamni cortex

s % 27 3CHk
200 AFRFZE (luteolin ) [24]
201 3'-O-HHALTHME (3'-=O-methyl-taxifolin ) [24]
202 574 - =53 - B G FL R ((5,7,4'-trihydroxy—3'-methoxyisoflavone ) [24]
203 Ktz 2 ( quercetin ) [24]
204 2T (rutin) [24]
205 1125} ( kaempferol ) [25]
206 2% (isorhamnetin ) [25]
207 2 R (isoquercetin ) [6]
208 WA ZE (wogonin ) [6]
209 M}z 2 (naringenin ) 3]
210 FAMZ (Caryophyllin) 3]
211 FRABEEI-0O-B-D-ZEFWEH (isorhamnetin 3-O-B-D-rutinoside ) [26]
212 I3 3-0-B-D-ZEF M ( kaempferol 3-O—B—D—rutinoside ) [26]
213 HIEE LTI 77453 (axillarin) [26]
214 125 13,5,7- = H it (kaempferol3,5,7-trimethyl ether ) [26]
215 T EM R T 3 - ( dihydroquercetin7,3'-dimethyl ether ) [26]
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Figure 6. Structural formula of main flavonoids in Dictamni cortex
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Table 7. Steroids in Dictamni cortex

i % S5 30k
216 HE R (daucosterol ) [14]
217 HEESSEE ( 7a—hydroxysitosterol ) [16]
218 ZJEIERR ( pregnenolone ) [16]
219 T (stigmasterol ) [27]
220 6B KT {5 445 -3 ( 6B-hydroxystigmast—4—en—3—one ) [27]
221 BARTR ( progesterone ) [27]
222 B-A W ( Bsitosterol ) [28]
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216.57 5 |
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o HO

218 ZE
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Figure 7. Structural formula of main steroidal compounds in Dictamni cortex
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Table 8. Other compounds in Dictamni cortex

h2=2 % e PN
223 CDPS-1 [30]
224 CDPS-2 [30]
225 DDP-DI1 [31]
226 DDP-D2 [31]
227 DDP-E1 [31]
228 DDP-E2 [31]

2 ZHIB{EH

21 HWEEYE

I b B Ak 2R R AR FH 288 s [ fy s 24
P, R 2 K SR 0T TR 1 24 ORS00
WFFE R 0.4 o/mL 1 1 fF B2 K B2 Y1 7E 20 min N
Xof 4 B (7 7] 25 BR TR RO A BT Y R K ] Gk F
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Figure 8. Pharmacological mechanism of Dictamni cortex
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