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[ Abstract] Arctii fructus, a widely utilized traditional Chinese medicinal herb, possesses
therapeutic properties such as dispersing wind-heat, detoxifying, relieving sore throat, promoting
lung qi circulation, and facilitating rash eruption. Arctii Fructus has long history of processing,
and there were records of steaming with wine as early as the Southern and Northern Dynasties.
Subsequently, various methods such as stir-frying, roasting, and boiling have been developed.
After processing, Arctii fructus exhibits a moderated cold and slippery properties, making it more
suitable for clinical application. Contemporary research has identified that the primary chemical
constituents of Arctii fructus include lignans, volatile oils, fatty acids, and others, which exhibit
pharmacological effects such as anti-tumor, anti-diabetic, anti-inflammatory, and anti-viral
activities. This article reviews ancient and modern herbal and medical classics, along with relevant

Chinese and international literature and materials, to discuss the historical evolution of processing,
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chemical composition, and pharmacological effects of Arctii fructus, aiming to provide a reference for further

research on Arctii fructus.
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Table 1. Processing methods of Arctii fructus from materia medica in past dynasties
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Table 2. Processing methods of Arctii fructus included in Chinese Pharmacopoeia and local standards
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Table 3. Lignans in Arctii fructus

G5 &R S AHXS o3 Jo b E= DU
1 4351 (arctiin) CyyH,,0,, 534.6 [50]
2 HEZETFHIC (arctigenin ) CyH,,04 3724 [50]
3 (+)-7,8=didehydroarctigenin C,,H,,04 370.4 [51]
4 ZAIC (trachelogenin ) C,,H,,0, 388.4 [52]
5 BPAMEZE (matairesinol ) CoHp05 358.4 [53]
6 BUAMEETF (matairesinoside ) CyeH3,0,, 520.5 [54]
7 FitE3EF4 (neoarctiin ) CysHy0,, 524.5 [54]
8 (=)—thujaplicatintrimethyl ether C,,H,,0, 388.4 [54]
9 BEIA (lappaol A ) CaoH1,0y 536.6 [55]
10 4-ZEHB (lappaol B) CyH,,0, 550.6 [55]
11 425G (lappaol C) CyoH3040 554.6 [56]
12 LEZED (lappaol D) CyHy0, 568.6 [56]
13 A3EMHE (lappaol E ) C3oH3,0, 554.6 [56]
14 A3EME (lappaol F) CyoHyp0, 714.8 [57]
15 AZEWH (lappaol H) CyoHyeO 4 750.8 [57]
16 arctignan A CyoH3,04 554.6 [58]
17 arctignan B C3H3,04 552.6 [58]
18 arctignan C C30H3,04 552.6 [58]
19 arctignan D CyoHuO 5 732.8 [58]
20 arctignan E CyoHuO 5 732.8 [58]
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21 arctignan F CyoHp0 45 730.8 [59]

22 arctignan G CyoHuO 5 732.8 [59]

23 arctignan H CyoHuO 45 732.8 [59]

24 SABEHA (isolappaol A ) CaoHpn0 536.6 [60]

25 AW (isolappaol C) CyoH3040 554.6 [61]

26 diarctigenin C,Hy0) 742.8 [62]

27 neoarctin A CHy00 742.8 [63]

28 neoarctin B C,Hu04 742.8 [53]

29 FANEZ (pinoresinol ) CaoHpn0y 358.4 [64]

30 TEMFARIIREE (lariciresinol ) CaoHys 0 360.4 [64]

31 (+)—secoisolariciresinol CaoH,606 362.4 [64]

32 (+)—fraxiresinol C,,H,,04 404.4 [65]

33 FTREFHB (acanthoside B) CogHyg0 5 580.6 [65]

34 8—FREENMIERE ( 8—hydroxypinoresinol ) CoH,,0, 374.4 [66]

35 arctiinoside A CyH3, 05 554.5 [67]

36 arctiinoside B C3,H,04, 698.7 [67]

37 (+)—diasyringaresinol CH,604 418.4 [68]

38 tanegool CyH5,0, 376.4 [68]

39 (78,8R,7'S)-dihydrodehydrodiconiferyl alcohol-7'-hydroxy-4-O-p-D—- CoeH3,04, 538.5 [69]
glucopyranoside

40 (7R,88,7'S)-dihydrodehydrodiconiferyl alcohol-7'-hydroxy-4-O-p-D—- CyeH3,0,, 538.5 [69]
glucopyranoside

41 (8R,7'S)-4.9,7",9'—tetrahydroxy—3,3'~dimethoxyl-7-0x0—8—4'-oxy—neolignan— CosH34015 554.5 [69]
4-0-B-D—-glucopyranoside

42 (88,7'5)-4.9,7',9'-tetrahydroxy—3,3'~dimethoxyl-7-o0x0—8—4'-oxy—neolignan— CoeH3,045 554.5 [69]
4-0-B-D—glucopyranoside

43 (8R,7'R,8'R)-4,4", 7" —trihydroxy-3,3'-dimethoxyl-9-oxo0 dibenzyl- CyH5,0,, 536.5 [69]
butyrolactone lignan—4—O—-B—D—-glucopyranoside

44 (8R,7'S,8'R)-4.4", 7" —trihydroxy—3,3'~dimethoxyl-9—oxo dibenzyl-butyrolactone CosH3,01, 536.5 [69]
lignan—-4-O-B-D—glucopyranoside

45 (7R.8S,7'S.8'R)-4,9.4' 7'tetrahydroy—3.3'~dimethoxy-7,9"-epoxy—-lignan—4'— CyH3,0,, 538.5 [69]
O-B-D-glucopyranoside

46 (78,8R,7'R,8'S)-4,9,4' T'tetrahydroy—3.3'~dimethoxy-7,9'-epoxy-lignan—4'— CyH3,0,, 538.5 [69]
O—-B-D-glucopyranoside

47 (7S,8R,7'S.,8'S)-4,9,4", 7" ~tetrahydroy-3,3'~dimethoxy-7,9'-epoxy—-lignan—4'— CyH3,0), 538.5 [69]
O—-B-D-glucopyranoside

48 (7R,8S,7'S.8'R)-4,9.4' 7'tetrahydroy—3.3'~dimethoxy-7,9"-epoxy—-lignan—4'— CoeH3,04, 538.5 [69]
O-B-D-glucopyranoside

49 (78,8R,7'R,8'S)-4,9,4' 7'tetrahydroy—3.3'~dimethoxy-7,9'-epoxy-lignan—4'— CyH3,0,, 538.5 [69]
O—-B-D-glucopyranoside

50 (7S,8R,7'S.,8'S)-4,9,4", 7" ~tetrahydroy-3,3'-dimethoxy—7,9'-epoxy—-lignan-4'— CyH3,0), 538.5 [69]
O—-B-D—-glucopyranoside

51 (78,8R)-4,7,9,9'-tetrahydroxy—3,3'-dimethoxy—8—-0-4'-neo-lignan-9'-O-B— CyHy 046 672.7 [70]
D-apiofuranosyl—(1—6)-O-B-D-glucopyranoside.

52 (8R)-4,9,9"'trihydroxy-3,3'~dimethoxy-7-ox0-8-0-4'-neolignan-4-O-f— CyH3,0,, 538.5 [70]
D-glucopyranoside

53 (7R,8S)-dihydrodehydrodiconiferyl alcohol-7"-0x0-4-O-bh-D- CosH3,0,, 536.5 [70]
glucopyranoside

54 (7'S,8'R,85)-4.4".9"~trihydroxy-3,3'-dimethoxy—7',9—epoxylignan—7-oxo—4— Co6H3,04, 536.5 [70]
O-B-D-glucopyranoside

55 arctiidilactone CyoH,, 04 389.1 [71]
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56 arctiiapolignan A CyoHag04 428.4 [71]
57 arctiisesquineolignan A C,Hs,04 860.9 [71]
58 arctigenin—4—0-0-D-galactopyranosyl—(1—6)-O-B-D-glucopyranoside Cy3HuO46 696.7 [71]
59 arctigenin-4—O—B—D-apiofuranosyl—(1—6)-O—-B-D—glucopyranoside CaHpO s 666.7 [71]
60 5'—propanediolmatairesinoside CaoH35015 594.6 [71]
61 (7'R,8R,8'R)-rafanotrachelogenin-4—O-B—D-glucopyranoside Cy,H3,0,, 550.6 [71]
62 (7"S,8R,8'R)—rafanotrachelogenin-4—-O—-p—D-glucopyranoside Cy,H;,0,, 550.6 [71]
63 (78,88,8'R)—4,7-dihydroxy-3,3',4'~trimethoxyl-9-oxo dibenzylbu—tyrolactone Cy,H3,0,, 550.6 [71]
lignhan-4-O—-B-D-glucopyranoside
64 (75,85,8'R)-4,7-dihydroxy-3,3",4'—trimethoxyl-9-oxo dibenzylbu- C,,H,,0, 388.4 [71]
tyrolactone lignan
65 (7R.8S.8'R)—4,7-dihydroxy-3,3".4'~trimethoxyl-9—oxo dibenzylbu—tyrolactone C»,H3,0,, 550.6 [71]
lighan—4-O—-B-D-glucopyranoside
66 (7R,8S8,8'R)-4,7,4'-trihydroxy-3,3'-dimethoxyl-9-oxodibenzylbu- Co6H3,04, 536.5 [71]
tyrolactonelignan—4-O—-p-D-glucopyranoside
67 arctiisesquineolignan B CysHy046 734.7 [72]
68 (7R.,8R)-4,7,9,9'—tetrahydroxy—3,3'~dimethoxy—8—-4'-oxyneolign—7'-ene-9'- CyH3,0,, 538.5 [73]
O—-B-D—-glucopyranoside
69 (7R,8R)-7,9,9'—trihydroxy—3,3'~dimethoxy—8—0-4'-neolignan CaoHy60, 378.4 [73]
70 (7R,8R)-7,9,9'~trihydroxy-3,3" —dimethoxy—8-0—-4'-neolignan-9'-O-p-D~ CasH3601, 540.6 [73]
glucopyranoside
71 (75,8R,7'R.8'R)~pinoresinol-4.4'~di-O-B-D—glucopyranoside CaoH0 682.7 [73]
72 (85,7'S,8'R)-4.,4",9'—trihydroxy-3,3'~dimethoxy-7',9—epoxylignan—7—-oxo-4'— CosH3,04, 536.5 [73]
O—-B-D—-glucopyranoside
73 (78,8R)—dihydrodehydrodiconiferylalcohol-4—O-p-D-glucopyranoside CosH3,04, 522.5 [73]
74 1—(7-hydroxy—2—(4—-methoxyphenyl)-3—methylbenzofuran—5—yl)propan—2—one CioH, 50, 31 [74]
75 5—(3-hydroxypropyl)-2—(4—methoxyphenyl)-3—methylbenzofuran-7-ol CoH,004 312.3 [74]
x4 FEFHERMELED
Table 4. Volatile oils in Arctii fructus
' EW TR sl AR SEIR
76 S (isovaleraldehyde ) CsH,,0 86.1 [75]
77 LA -2-C M- 1-F ( trans—2-hexen—1-ol ) CeH,,0 100.2 [75]
78 1EJ# ( pentanal ) CsH,,0 86.1 [75]
79 3= THs—1-% ( 3-buten—I—ol ) C,H,0 72.1 [75]
80 IECEE (hexanal ) CgH .0 100.2 [75]
81 JL-2-CL 4 (trans—2-hexenal ) CH,,0 98.1 [75]
82 3-H - 1-7A% ( 3—methyl-1-pentanol ) C¢H,,0 102.2 [75]
83 2-Fifi] ( 2-heptanone ) C,H,,0 114.2 [75]
84 2- T Xk (2-butylfuran ) CH,,0 1242 [75]
85 1EFEEE (heptanal ) C,H,,0 1142 [75]
86 3,6,6- = H ZE-XUR3.1.11P8-2-4 (3,6,6—trimethyl-bicyclo [3.1.1]hept-2—-ene ) CioHyg 136.2 [75]
87 I ~2 - B T [(Z)-2~heptenal | C.H,,0 1122 [75]
88 ZEHEE (benzaldehyde ) C,H0 106.1 [75]
89 ST ( 2—methyl-1-propanol ) C,H,;0 74.1 [75]
90 JEfiE-beta—JE ks [(1S)-(1)~beta—pinene] CioH,g 136.2 [75]
91 2,3—3 i (2,3-octanedione ) CgH,,0, 142.2 [75]
92 2-IEJREELI (2—-pentylfuran ) CoH,,0 138.2 [75]
93 IE2E#E (octanal ) CH,0 1282 [75]
94 ST MRS (linalyl isobutyrate ) C,H,,0, 2243 [75]
95 LRSI 2K [1-methyl-2—(1-methylethyl)~benzene] CoH,y 134.2 [75]
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96 ¥ (limonene ) CioHig 136.2 [75]
97 3,53 &2~ (3,5-octadien—2-ol ) CsH,,0 126.2 [75]
98 2RI (benzeneacetaldehyde ) CgHO 120.1 [75]
99 E-2-"FfTHE [(E)-2-octenal| CeH,,0 126.2 [75]
100 IETEE (nonanal ) CoH 50 142.2 [75]
101 L -3-F-H5i~2-1 ( trans—3-nonen—2-one ) CoH, 0 140.2 [75]
102 FifK ( camphor ) C,oH,0 15222 [75]
103 Sz -2-T:1# [(E)-2-nonenal] CoH,0 140.2 [75]
104 4—-iffi}5 5% 4—methyl—1—(1-methylethyl)-3—cyclohexen—1-ol| C,oH 50 154.2 [75]
105 ZE% (decanal ) C1oH,0 156.3 [75]
106 (E,E)-2,4—T "}l [(E,E)-2,4-nonadienal] C,H,,0 1382 [75]
107 (1,1'=HRIR I 3E) 2~ [(1,1'-bicyclopentyl)~2—one] CyoH,60 152.2 [75]
108 2-Z4 il (2—decenal ) CoH 0 154.2 [75]
109 1-FR2- R i-1-B ( 1-methyl-2—cyclohexen—1-ol ) C,H,,0 112.2 [75]
110 FH L5 T 75 ) [ 1-methoxy—4—(1—propenyl)—benzene] C,H,,0 1482 [75]
111 2.4-7% W5 (2,4-decadienal ) C,oH 0 15222 [75]
112 E,E-2,4-%% " J&HE [(E,E)-2.4-decadienal] C,oH, 0 1522 [75]
113 22—t —IfEE (2-undecenal ) C,,H,0 168.3 [75]
114 EE-2 4~ —fk —J&MHE [(E.E)-2,4—undecadienal | C,H,0 166.3 [75]
115 FH4 (aromadendrene ) CisHy, 204.4 [75]
116 o—JEM (a-pinene ) CioHyq 136.2 [75]
117 0 [1-(1,5—-dimethyl-4—hexenyl)—-4—methyl benzene)] CysH,, 202.3 [75]
118 WA [1,2,3~trimethoxy—5—(2—propenyl)~benzene] Cy,H, 604 208.3 [75]
119 o~ FAIATER [(+)-1,7—diepi- o —cedrene] CysHa, 204.4 [75]
120 W& (elemene ) CysHay 204.4 [75]
121 FAA T4 (caryophyllene oxide ) CysH,,0 220.4 [75]
122 2 (3,7,11,15-tetramethyl-2—hexadecen—1-ol ) CooH,0 296.5 [75]
123 2,4-"HEE-3-B 4 (2.4-dimethyl-3—hexene ) CeHyg 1122 [76]
124 EHEEE (octenol ) CH,0 1282 [76]
125 R—H3# TR [(R)-Pulegone CioH 0 152.2 [76]
126 WEENEE (ambrettolide ) C16H50, 252.4 [76]

x5 HEFH=MEEMGBEEUEY
Table 5. Steroids and triterpenoids in Arctii fructus

G5 BT 3 AHXS 23 Jo e E= DTN
127 P SR (lupeol ) CyHs5,0 426.7 [77]
128 FRHERIR (oleanic acid ) CyoH,0, 456.7 [77]
129 B-A i ( B-sitosterol ) C,H5,0 4147 [66]
130 #13 hH (daucosterin ) CasHgoOg 576.8 [53]

2.4 PERAEEZE

AP IR RRIS Lo FEA TR . IR |
FRtRiR S . AR 6,
2.5 EpEEEk

o R I N o 2 2R 35 - R G P Rl A 2
—, FEAGER, ROER A%, BENET.
2.6 HHERE

AR, AR KIR ZHiA & 22y B
PEFT ™, B A RGX T4 58 T 28004 s aifk
B FH DL S 25 R8 A3 T AR SRR 9 1) SCRE 3 /b .

T O SR R A A B K AR B O R B A 2 T 2
Wi, SRJ5 18 3 DAEA 274k R A0y 515 3 4 4 af
4351 Z W4 73, 5358 FAP-W ., FAP-SI,
FAP-S2. FAP-S3, H &P FAP-W T2 hHBlHi{A
RN TN S S
2.7 Hfthzk

B LR ILRIE o8, A & A 34T
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Table 6. Fatty acids in Arctii fructus
i EW AR 433 A 3k 22 30k
131 1IE TR (butyric acid ) C,H,0, 88.1 [78]
132 B2 (heptanoic acid ) C,H,,0, 130.2 [78]
133 KRR ( hexadecanoic acid ) Cy6H3,0, 256.4 78]
134 THARFR ( stearic acid ) C,sH340, 284.5 [79]
135 MR Coleic acid ) CsH,,0, 282.5 [79]
136 WAHEE (linoleic acid ) CysHs,0, 280.4 [79]
137 - JFEER ( linolenic acid ) CsH,00, 278.4 [79]
138 A% (eicosanoic acid ) CoHy0, 3125 [80]
139 1IT#R ( docosanoic acid ) C,H,,0, 340.6 [80]
140 =M (tricosanoic acid ) Cy3Hy0, 354.6 [80]
141 A PUER (lignoceric acid ) C,,H,0, 368.6 [80]
142 FAMEIHTR (hexadecenoic acid ) CsH300, 254.4 [81]
143 M ~10--E4MR (heptadecenoic acid ) C,;H,,0, 268.4 [81]
144 +-EEfR ( margaric acid ) C,;H,,0, 270.5 [81]
145 Lk —J&B2 (nonadecadienoic acid ) C,oH,,0, 2945 [81]
146 TEEIRIR (eicosenoic acid ) CyoH30, 310.5 [81]
147 T —HkZ (heneicosanoic acid ) CyH,,0, 326.6 [81]
148 AEA VU ER (arachidonic acid ) CyH5,0, 304.5 [82]
149 FLMR (elaidic acid ) C4H,,0, 282.5 [82]
150 9,12—+ /\k MR ( methyl octadeca—9,12—-dienoate ) CoH,,0, 294.5 [82]
151 FAABERR S (hexadecanoic acid, methyl ester ) C,;H3,0, 270.5 [82]
152 Z AR R (methyl icosanoate ) C,,H,,0, 326.6 [82]
153 AR EE ( methyl behenate ) Cy3H 60, 354.6 [83]
154 F-PUkER2 (tetradecanoic acid ) C1,H0, 228.4 [83]
155 EWR (‘hexacosanic acid ) CyH5,0, 396.7 [84]
156 AR (lauric acid ) C,H,,0, 200.3 [84]
157 IECHR (hexanoic acid ) CH,,0, 116.2 [75]
158 IET/% ( nonanoic acid ) CoH 40, 158.2 [75]
R7 £ETFHEBRBEUEY
Table 7. Phenolic acid in Arctii fructus
G YR g3k AR 53 o i E= BTN
159 FIZRAZ ( ferulic acid ) C1oH,60, 194.2 [54]
160 WIMERR ( caffeic acid ) CoH;0, 180.2 [54]
161 £4J52 ( chlorogenic acid ) C16H 50, 3543 [85]
162 SLEIFRRA (isochlorogenic acid A ) C,sH,,0,, 516.5 [85]
163 5-O-MIMEREZE TR ( 5-O-caffeoylquinic acid ) C6H 00 354.3 [86]
164 1,3-di-O—caffeoylquinic acid CysH,,0,, 516.4 [86]
165 1,5-di-O-caffeoylquinic acid CysHy Oy 516.4 [86]
166 SLEIFRRC (4,5-dicaffeoylquinic acid ) CysH,,0,, 516.4 [87]
167 SLEFRRB ( 3.4-dicaffeoylquinic acid ) CysH,,0,, 516.4 [87]
168 Bt iR ( 4-O-caffeoylquinic acid ) C6H 50, 318.3 [88]
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