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Chemical Constituents of Psoraleae Fructus and Its Main Toxic Ingredients

WEI Meng-meng, WANG Shu-yao, YANG Wei, LI Ying-fei®, LI Chuan
(Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

[ Abstract ] Psoraleae Fructus ( Buguzhi) is dried mature fruit of Psoralea corylifolia. It is spicy and bitter
in favor and warm in nature, and distributed to kidney and spleen meridians. Psoralea Fructus has the effects of
warming kidney and tonifying Yang, absorbing Qi and relieving asthma, warming spleen and stopping diarrhea; for
external use, it can remove beverage. It is mainly used to treat impotence and nocturnal emission cold and knee
pain, kidney deficiency and asthma caused by kidney Yang deficiency; for external use, it can treat vitiligo and
alopecia areata. Its principle chemical components are coumarins, monoterpene phenols, flavonoids, with an
estrogen-like effect as well as anti-inflammatory, antibacterial, antifungal, anti-oxidation, anti-tumor and
immunomodulatory activities, and can be used for the prevention and treatment of osteoporosis, bacterial
infections, asthma and osteoarthritis. However, the long-term administration with large doses of psoralen have the
potential risk of causing liver damage, with phototoxicity, nephrotoxicity and reproductive toxicity, which restricts
its application in clinical therapy. Therefore, it is essential to fully understand the chemical composition and
mechanism of psoralen. Through the review and summarization of literatures about psoralen at home and abroad,
this article systematically reviews the chemical constituents and toxicity of Psoralea Fructus, provides Chinese and

English names, structural formulas, molecular formulas, molecular weights, CAS numbers of the compounds and

[WFEEHI] 20181017(010)
[E€WB] EZHARFAEEGTE LW HE (81773990) ; 5 8 KM 245 6 6] " B £ # K £ 3T (20152X09501004-003-005 )
[g— 1’5%] M5 e, NS AT 25 2510 8h 11 25 BT, Tel :010-56288129 , E-mail : 2546054880 @ qq. com
[BEMEE] 28 ML IR 5, NS P 2 2503 1 % 58, Tel :010-56288129 , E-mail ; y{li@ icmm. ac. cn

- 207 -



525 BT )
2019 44 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No.7
Apr. ,2019

the toxicity information about psoralen reported in recent years, in order to provide a reference for further study on

the compositional spectrum and pharmacokinetics, toxic kinetic studies and clinical medication safety of psoralen.
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Table 1 Information of chemical components in Psoraleae Fructus
¥ wE 4 B S prsk TIT O se
o
IEESE 1 IEER psoralen C,HgO;  186.0317  6697-7 [15]
2 RaEE® isopsoralen C,, HgO;,  186.0317  523-50-2 [16]
3 b i vk g A 2R bakuchicin C, HgO;  186.031 7  4412:93-5 [17]
4 S-S FEANE B R 5-methoxypsoralen C,Hg O, 216.042 3 484-20-8 [19]
5 8- IANB IR % 8-methoxypsoralen C,HgO,  216.0423  298-81-7 [19]
6 #MENET psoralenoside C,H 504 366.095 1 905954-17-8 [18]
7 SFAME IR isopsoralenoside C,Hi 0y 366.095 1 905954-18-9 [18]
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gkl
, e . ARXT 53+ - .
aE S WY AR e 4R ¥ [ CAS 5 ik
Dy
000 PN e 8 HiAhEIEE neopsoralen C,;Hg Oy 293.037 2 189295-00-9 [24]
9 4" 5"- LA RINEIRE 4", 5"-dehydroisopsoralidin  C,,H , Oy 334.084 1 65639-51-2 [25]
(ps()ra(:()umestan)
10 FRJE & M de A sophoracoumestan A CyoH,, Oy 334.084 1 77369-93-8 [23]
11 #hB i E psoralidin CpHigO0s  336.0998 18642234  [20]
12 #hERRE-2" 3 - psoralidin-2",3’-oxide CyHis06  352.094 7  1222451-89-9 [26]
13 B s & S MEkE A bavacumestan A CyoH 6 0g 352.094 7 129385-63-3 [22]
14 #MEIRF S MEkE B bavacumestan B CyoHsOg  352.094 7  129385-644  [22]
15 WRFAME IR E corylidin CyHi6 0, 368.089 6 63109-31-9 [21]
MG R 16 MR SR pyranocoumarin CpyHyO,  416.198 8  518-20-7 [29]
HFHFEE 17 72,4 -=REI-FHETE 7,2 ,4’-trihydroxy-3-aryl coumarin CisH,,05  270.0528  1401024-37-0 [30]
AT Fiy 26 18 corylifolin C;H,O 188.120 1 471295-16-6 [32]
19 A" 3% NS 1 A" -3-bakuchiol CisH,0 254.167 1 208994449  [33]
20 &bE IS bakuchiol CgH,, 0 256.182 7 10309-37-2 [31]
21 A IS A eyclobakuchiol A CigHyuO  256.1827  16840003-1  [35]
22 HAbE I B cyclobakuchiol B CigH,, 0 256.182 7 168400-04-2 [35]
23 15-2 i JE-12, 13- &(-13 [ 5t 15-demetyl-12, 13-dihydro- C,H,,0, 258.162 0 1998064-22-4 [33]
N 13-ketobakuchiol
24 A" 3-EHEEFNE S A'-3-hydroxybakuchiol CgH, 0, 272.1776  178765-54-3  [35]
25 AP 2-FSLRNE NS AS—2—hydr0xy})aku(:hi0l CigHy, 0, 272.177 6 178765-49-6 [35]
26 12,13-F % #ME g 12,13 -epoxybakuchiol CigH,y, 0, 272.177 6 150225-85-7 [35]
27 4-[(1S,25,5R,7S)-2,8,8-=H psoracorylifols D CgH,, 0, 272.177 6 879291-00-6 [34]
H2-2 I H-6- I [3.2. 1] -
kN
28 4-[(1R,25,5S,7R)2,8,8-= psoracorylifols E CyH,,0, 2721776 879291017  [34]
L 2-Z 1% FE-6-5 22 3£ [3.2. 1]
3 -T-JE ] K
29 4-[ (IR, 2R,3S)-2-% 3£3-H psoracorylifol F CheHy,0, 2721776 1456600422 [36]
HE6-(I-1K5 238 ) 3-2 1 3 5F
o ] R i
30 HAMENEEY C cyclobakuchiol C CigHysO, 274,193 3 955934-48-2 [35]
31 12,13-5(-13-F2 kM5 s 12 ,13-dihydro-13-hydroxybakuchiol CsHy O, 274.193 3 1998064-199 [33]
32 A"Y.02,13-T&-12-(R) - A A-12, 13-dihydro-12- C;oH,0,  286.193 3 1998064-20-2 [33]
S 4bE g i ( R) -methoxyisobakuchiol
33 A-12,13- A 12-(S) - A S A2, 13-dihydro-12- CoH, 0,  286.1933  1998064-21-3 [33]
S AbE g (S) -methoxyisobakuchiol
34 13-HUEEE R AN G B 13 -methoxyisobakuchiol CHyx0, 286.1933  1998064-17-7 [33]
35 4-[(S)-$ 4 [(25,35,68)3- psoracorylifols A CH, 0, 288.1725  879290.97-8  [34]
H3E-6-( H-1-05-2-3E ) -3-2 M 2
DU -2 H-ME I 22 ] T 2 ] R
36 4-[ (1R,2S,5R,7R)-5-5% N - psoracorylifols B CgH,, 054 288.172°5 879290-98-9 [34]

2-W He2-2, I H-6, 8- A I
[3.2.1]3¢-7-2 ] 28 Wy
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, e . AAXT 3 ¥ - .
nE wmT AR LR ¥ [ CAS 5 ik
[y
37 4-[(1S,25,5S8,7S)-5-5% N - psoracorylifols C CgH,, 054 288.172 5 879290-99-0 [34]
2-M Je-2-2 I K6, 8- A 42
[3.2. 1]3¢-7-2E ] 2K
38 12, 13- S AME IS Y 12, 13-dihydroxybakuchiol CigHy Oy 290.188 2  1083198-32-6 [35]
39 13-Z % 3k 5 4B R W 13-ethoxyisobakuchiol CyoHygO,  300.2089  1998064-18-8 [33]
40 (128)-WEME RS C (125) -bisbakuchiol C CyoHu Oy 528.3603  1030374-93-6 [35]
41 A E IR B A bisbakuchiol A CyHuOp  542.3396  960506-972  [35]
42 T IS E B bisbakuchiol B CiHe0,  542.3396 960506994  [35]
B 43 4'-H S v 4'-methoxy flavone CeH,0; 252,078 6 4143742 [44]
44 5,7,4"- =R HAE T apigenin CisH,,05  270.0528  520-36-5 [42]
45 AR 6 05 TR coryfolia D CyHisO5  336.099 8  1252579-38-6  [39]
46 7,3, 4"-= R H-8-F I corylifol C CpoH 505 338.115 4 775351912 [38]
47 EETH astragalin Cy Hig0,,  446.0849 21967419 [23]
48 35,37 47 ¥ 7-H G 3E B 3, 5, 3', 4'-tetrahydroxy-7- Cy,HyO, 742.1956  87173667-3  [41]
fili]-3"-0-a-L-H g A A (1 —3)-0- methoxyflavone-3'-0-a-L-xylopyranosyl
a- LMt 0 ) $i7 A % (1—4 ) -0-8-D- (1 — 3 ) -O-a-L-arabinopyranosyl (1 —
LR 4) -0-B-D-galactopyranoside
TR TR R 49 R (27,3",7,6)4"- ¥ 5k & furan(2”,3",7,6) 4’-hydroxy flavanone C,;H,,0, 280.073 6 1454619-70-5 [42]
i
50 7,8-"F-8-(4-F2H A H ) 2,2~ chromenoflavanone C,yHig 0, 322.1205 78316-28-6 [40]
— O HOH,6H-2E B[ 1,2-h:5,4-
b ] ik MR -6 -
51 #ME IR S EE (MBI ER) bavachin CyyHy 0, 324.136 2 19879-32-4 [45]
52 RAbE R AR isobavachin C,yHy Oy 324.136 2 31524-62-6 [45]
53 FbERE G R Ok bavachinin C, Hy, 0, 338.151 8 19879-30-2 [45]
54 6-5 Mkl R 6-prenylnaringenin CyHy 05 3401311  68236-13-5 [40]
25 IR 55 HrAbE IR A H-ER neobavachalcone C,H,, 04 314.079 0 65621-10-5 [21]
56 ¢ Ab i i A H-E isoneobavachalcone CH,06  314.0790  76444-57-0 [27]
57 (hEIREMEER bavachromene ( psorachrmene ) CyyH g0, 322.120 5 41743-38-8 [47]
58 RAME RO E isobavachromene CyyH 30, 322.120 5 56083-03-5 [23]
59 Mg A R R bavachalcone CyoHy 0, 324.136 2 28448-85-3 [45]
60 FAMEIEE/RE(#MEIRZHE) isobavachalcone ( corylifolinin) CyoHy 0, 324.136 2 20784-50-3 [45]
61  4,2-— $ H2"(17-H 3 2 4,2"-dihydroxy-2"-( 1”-methylethyl ) - C, H, 0, 324.1362 929258800  [48]
F)2" 3" A -(47,57,3",4)y k2", 3"-dihydro-( 4", 5", 3', 4')
IR 5 7K ] furano chalkone
62 4'-0-HFLAM Y I A I B 4'-0-methylbavachalcone (4, 2'- C, Hy,0, 338.1518  20784-60-5  [48]
dihydroxy-4'-methoxy-5'-( 3", 3"-
dimethyl allyl) chalkone)
63 3,4,2'47- Y 5 B-37-5 M K psorachalcone A (corylifol B) CyoHyy Oy 340.131 1 775351-90-1 [38]
¥ IR il
64 4,27 4" - = FH3-(3"-H 32" psorachalcone B (1-[2,4-dihydroxy- C,,H,, 05 340.131 1 851679-79-3 [40]

FEFE-3"- T A ) A KB 3-(
pheny ] -3-(4-hydroxyphenyl ) -2-propen-

2-hydroxyl-3-methyl-3-butenyl )

1-one)
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, " s % 4 aQ .
VS AR Y4 b pek WOV asn o wa
L
65 bR W MR A JRK A (bR € bakuchalcone CyHyO5  340.1311  84575-13-3 [44]
96 8 SR B/ 2 P 5 R )
66 Mg O By R bavachromanol CyoHy O 340.131 1 76820-56-9 [46]
67  (2E)-1-[(25,35)2,3 — 43, brosimacutin G CpHypO,  356.126 0 350221-50-0  [44]

4-T R HE2-( 1% S-SR 2
He) S5-I L ] 3-(4-F K -
2-79 4 -1 -

68 (R,Z)2-%403,4,5,6,7,10- psoralester Cp,HiO, 366.2770  1232179-60-0 [47]
HA2H-H A B e 5%+ = he

69 Y IHEE xanthoangelol CysHygO, 392,198 8  62949-76-2 [30]
5 5 70 KEAT daidzein C,sH,,0, 254.0579  486-66-8 [52]
15,7 ,4"- =R 5B genistein CsH, 05 270.0528  446-72-0 [27]
72 kb ERE ST B corylinal CH, 05 282.0528  1177438-67-3 [30]
73 EWETEFEE A biochanin A CeH,0, 284.0685  491-80-5 [52]
74 Kb E B ST B YRR T corylinal methyl ether C,,H,0, 296.0685  65615-50-1 [30]
75 *hEIE S EE (RMEART) bavaisoflavone CpHig0,  320.1049  53947-92-5 [30]
76 HIHE A erythrinin A CyH,0, 320.1049  63807-86-3 [30]
77 RN BN S R neobavaisoflavone CpH;0, 322.1205  41060-15-5 [30]
78 T AN G S R isoneobavaisoflavone CpH,0, 3221205  40357-43-5 [30]
79 WiEME ST neocorylin CpHO, 322.1205  41060-15-5 [30]
80 8-F M EE KT IT 8-prenyldaidzein CyH,0, 322.1205  135384-00-8  [30]
81 #hE AR S A corylisoflavone A CsH, 0, 328.0947 1801421817 [50]
82 Kb fiR 5 B R B psoralenol CyH 05  338.1154  70522-304 [30]
83 TR HE-(2-RELI-3,4-2 corylifol D CpH Oy  338.1154 1589084229 [51]
EURPR 1]
84 5.7,4"-ZFI-6-F WK FHE wighteone CpHOs  338.1154  51225-30-0 [30]
85 37 HH L T 5 R K B T isowighteone CyHO5 3381154  68436-47-5 [30]
86 7-H A AN IR EE 2',3’-dihydro-3’-hydroxy-7-methoxy- C,; H,,Os 352.1311 76647-94-4 [30]
2',2"-dimethyl isoflavone
87  T-FRI-(1"-FF 2" N EE - corylifol E CyHigOs  354.1103 1589084229 [51]
37,47 - R ) S 3
88 4’ 7- R334l AR LI S H R corylifol A ( 3'-geranyl4’, 7- C,sH,O, 390.183 1  775351-88-7  [49]
dihydroxyisoflavone , corylinin)
89 3'-Z Tk 4A HL -7 - AR LN B N 3'-( acetyloxy )-2', 3'-dihydro-7- CpH,, 04  394.141 6  70522-33-7 [40]
methoxy-2",2'-dimethyl isoflavone
90 Kb iR BT 5 ¥ bavarigenin C,,H,,0, 398.1366  1778-88-7 [39]
91 KEf daidzin Cy HyOp  416.1107 552669 [30]
92 b E B S R bavadin CpyHy O, 562,168 6 949588-62-9  [30]
HIFEMEE 93 A I 5k g corylifonol C,H,0, 2340892 2109911626 [44]
94 SRR E NS K I wk i 1 isocorylifonol C,H,,0, 234.0892 2103952094 [44]
R BRI R B, o EL A 3 OO SO 0 A0 MR B R R AR

2.5 HAb#EEH  5,8-MOP nl =k e kMR BORGAMTRIEAEGER " . BERETT L
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