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Characterization and identification of chemical components in traditional
Chinese medicine Psoraleae Fructus based on UHPLC-Q-TOF-MS

HU Wan-di, WANG Shi-yu, XU Ao-chang, WANG Xiao-ying, GAO Xiu-mei, YANG Wen-zhi "
(State Key Laboratory of Componeni-based Chinese Medicine, Tianjin University of Traditional Chinese Medicine,

Tianjin 301617, China)

[ Abstract]  This study was designed to comprehensively characterize and identify the chemical components in traditional Chinese
medicine Psoraleae Fructus by establishing an ultra-high performance liquid chromatography/quadrupole time-of-flicht mass
spectrometry ( UHPLC-Q-TOF-MS ) method in combination with in-house library. The chromatographic separation conditions
('stationary phase, column temperature, mobile phase, and elution gradient) and key MS monitoring parameters ( capillary voltage,
nozzle voltage, and fragmentor) were sequentially optimized via single-factor experiments. A BEH C 4 column (2. 1 mmx100 mm, 1.7
pm) was finally adopted, with the mobile phase consisting of 0. 1% formic acid in water (A) and acetonitrile (B) at the flow rate of
0.4 mL+min™" and column temperature of 30 C. Auto MS/MS was utilized for data acquisition in both positive and negative ion
modes. By comparison with reference compounds, analysis of the MS® fragments , in-house library retrieval and literature research, 83
compounds were identified or tentatively characterized from Psoraleae Fructus, including 58 flavonoids, 11 coumarins, 4 terpenoid
phenols, and 10 others. Sixteen of them were identified by comparison with reference compounds, and ten compounds may have not
been reported from Psoraleae Fructus. This study achieved a rapid qualitative analysis on the chemical components in Psoraleae
Fructus, which provided useful reference for elucidating its material basis and promoting the quality control.
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Fig. 1 Total ion chromatogram (TIC) of Psoraleae Fructus extract recorded in both positive and negative modes
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Table 1 Information of the components identified from Psoraleae Fructus

S T T s S et e
/min (m/z) x107°
1 0.85 C,H,NO, 138.0559 [M+H]" 0.5 92.049 7 X R TR R a R 43 e AR
>
2 2.72 C;Hg0;  137.0250 [M-H]~ 4.4 101.924 7, 93.034 1, 65.040 3 protocatechualdehyde Ik [i] H A
S SR
3 4.45 CgHgO;  127.0388 [M+H]* -1.6 115.0527, 101.039 7, 69.933 6 maltol B [F) 43 57 #4 {4 EN(UEN
4 6.20 C;HgO;  139.0390 [M+H]" 0 65.039 4 protocatechualdehyde ¥ [7] HAb2E
Sy Stk
5 6.62 C,Hy0, 137.0250 [M-H]" 4.4 93.0347 p-hydroxybenzoic acid B [F] HAl2k
S SRR
6 8.65 CypH,O0s 337.1069 [M+H]* -0.6 147.063 6, 119.049 1, 91.0550 psoralenol B¢ [7] 735 4 {4 EAES
7 10.24 €, Hs0;  187.0393 [M+H]" 1.6 131.050 4, 115.054 8, 103.054 7 AR ok i RS R FERK
S SRR
8 1111 CyHyO, 3251432 [M+H]* -0.9 147.0290, 135.091 5, 91.055 0 broussochalcone B 5 [F] 43 H{HilS
SRR
9 11.28  CyHyOp 417118 1 [M+H]* 0.2 255.065 2, 137.025 4 (Z)-4", 6-dihydroxyaurone T
6-glucoside 5 7454 A
10 11.28 CH,05 2710602 [M+H]* 0.4 147.0439, 137.023 1, 119.050 1 genistein 5[5 435744 14 S
11 12,14 C;HsO; 187.0393 [M+H]* 1.6 131.049 8, 115.054 3, 103. 054 7 B BE 2 1 R o A R FURRE
12 12.26 C;;H;j0, 365.0888 [M-H]" 2.7 102.047 4, 130.042 7 B TERE
13 12,92 CyHyO, 4171181 [M+H]" 0.2 255.068 1, 237.056 9, 227.072 7, F ! EE e
137.025 4
14 1299 C,H0; 187.0393 [M+H]* 1.6  131.050, 103. 055 2 SAMTRRR IR SRk FEERE
15  13.14 C;;H; 0, 365.0888 [M-H]" 2.7 158.037 5, 130.042 5, 102. 047 1 SN REE TERE
16 15.48 CyHyOy, 565.1553 [M+H]" 0.3 433.091 6, 269.046 0, 121.028 9 apioside B[ 43 544 4> HeHR
17 16.11 CyHyO, 417.118 1 [M+H]" 0.2 237.0559, 137.024 3 puerarin B [7] 53 A {42 B
18 16.12 CyHy0; 563.176 1 [M+H]" 0.4 255.067 2, 137.024 4 bavadin B [7] 7} S 444 M
19 16.82 CyHyO0p 433.1129 [M+H]* 0 283.062 1, 267.066 6, 255.066 3, vitexin BX [l 53 FA4 {4 HEEZ
239.070 6, 165.020 0, 149.024 9
20 17.66 CyHy0,, 463.0893 [M-H]~ 2.4 271.0255, 151.004 1 spiraeoside TX[F] 4N Ftl k> BEARZE
21 17.76  CpH,0, 477.1051 [M-H]" 2.6 269.045 8, 135.008 6 nepitrin i [7] 43 544 14 S
22 20.22 C,HsO; 187.0393 [M+H]* 1.6 131.050 6, 115.055 3 8-oxo-8H-furo [2,3-f][1] HHEH,
benzopyran BE[F] 43 5 F4 4
23 20.53 CH,,05 271.0602 [M+H]* 0.4 225.0555, 147.044 8, 137.024 2 genistein Z¢ [R5 F & E YL TES
24 20.85 CyHy0, 449.1083 [M+H]" 0.9 287.058 0, 269.048 1, 153.020 4, astragalin B[] 5r A8 1k Y ES
137.025 3
25 20.98 C;sH,g0, 255.0654 [M+H]* 0.8 137.0243 4', 7-dihydroxyflavone BY, I3
)43 S ™
26 23.76 CyHy,0,, 459.1286 [M+H]* 0 255.065 4, 137.024 3 3-( 2, 3-dihydro-1, 4- ¥
benzodioxin-6-yl ) -4-oxo-4H-
chromen-7-yl hexopyranoside
[ 4y AR A
27 25.17 Cy;sH, 0, 255.0654 [M+H]* 0.8 147.046 5, 137.025 7, 119.051 4 KAk [ Ak P IES
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sy
S T T et NS FR et ey
/min (m/z) x1076
28 26.00 C,HgO, 187.0393 [M+H]* 1.6 131.050 3, 115.054 8, 103.055 1, #pEjgx? TERE
77.040 1
29 26.01 CuHy0, 357.1332 [M+H]* -O. 165.018 9, 147.045 4, 137.024 3,  tomentosanol D TY [ 73 5 F{[IZE
119. 050 2 LJZS
30 26,95 CyuHi0g 3551177 [M+H]* O 279.066 7, 253.051 6, 237.056 3, coryaurone A SR/ FHIMA  #EEIK
165.072 0, 137.025 0
31 27.27 C,HgO;, 187.0393 [M+H]* 1. 131.050 1, 115.055 0, 103.055 1, SxpaEfgz? FHEE
77.040 3
32 30.10 CyHEO, 369.0969 [M+H]* O 309.074 6, 297.039 4, 281.080 5, corylidin B{[F 4> FH A& FEEE
269. 044 5
33 30.22  CyHyOs 341.1384 [M+H]" 0 161.028 5, 149.025 3, 137.028 6,  euchrenone a7 Ik [ 4 5% FIZE
121.033 6, 93.035 4 A
34 30.64 CyuHg0, 355.1177 [M+H]" 0. 279.065 7, 239.071 9, 149.024 0, corylifol E S [ml4r Sk ZRZ
137.024 6
35 30.65 CyuHOs 337.1069 [M+H]* -0 279.065 5, 251.072 9, 137.024 4,  7-hydroxy-3-[ 2-(2-hydroxy- #EHAZ
59.051 0 propan-2-yl )  benzofuran-5-
yl ]-4H-chromen-4-one 1§, [7i]
oAk
36 30.94 CpH,0, 399.1433 [M+H]* -1 321.076 8, 283.058 8, 255.101 7, bavarigenin B[R4+ ZEHEAZE
149.024 2, 137.024 0, 119.050 6
37 3127 CyuHO, 3211122 [M+H]* O 305.084 8, 137.026 2 erythrinin A BK[E/-FHPR  BEEAK
38 31.81 CyHO, 3551177 [M+H]* 0 279.067 1, 239.072 7, 225.056 4,  hydroxypsoralenol A 1§ [a] #EHEE
149.025 2, 137.025 6 TN
39 31.82 CyuH,0s 337.1069 [M+H]* -0 137.025 3, 59.051 5 2'-hydroxyerythrinin A 3 HS
[Fl 7St ik
40  32.64 C,Hp,O05 3551539 [M+H]* -0 235.095 8, 217.101 8, 163.038 4,  ashitaba-chlcone B [A] 4357 #EHK
147.043 9, 119.049 2 etk
41 3311 CyuHg0s 339.1226 [M+H]* -0 279.066 4, 267.065 8, 239.073 6, psoralenol 5k [fl 4> F4 {4 LIS
137.022 8
42 3311 CuHOg 3551177 [M+H]* 0. 283.063 6, 255.066 1, 149.026 4,  hydroxypsoralenol B = 6] #HER
137.026 5 S SRR
43 33.21  CyuHg0, 355.1177 [M+H]" 0. 283.062 4, 211.041 7, 161.026 9, erythrinin C SK[F - 2H&  BEEIZE
147.046 3, 119.052 0
44 33.74 CyHyuOs 341.1384 [M+H]* O 203.072 1, 149.025 2, 147.045 7,  brosimacutin D 5 [f] 43 57 #HI%
137.024 9, 119.050 6 Faytk
45 34.13 CyuH,0, 3211122 [M+H]* O 305.080 9, 137.024 2 erythrinin A Z{[A /- FHPk  HEAZK
46 34.13 CuHOs 339.1226 [M+H]* -0 279.067 6, 267.067 0, 137.024 2 bakuisoflavone =X [d] 73 5 T
Fay s
47  34.42 CyuH05 339.1226 [M+H]* -0 279.068 1, 267.067 5, 239.073 3,  #My H5 () 25 Bl o 7] 4> BT
137.025 7 SR
48 34.43 CyHy,Os 341.1384 [M+H]* O 203.073 1, 149.026 1, 147.046 6,  bavachromanol B [f] 43 &7 #{HI%
119. 051 4 LEIES
49 3533 CyuH; 05 339.1226 [M+H]* -O. 279.069 0, 267.068 7, 239.074 1,  7-hydroxy-3-[ 4-hydroxy-3- ¥

137.026 7

(2-hydroxy 3-methylbut-3-enyl )
phenyl ] -4H-chromen-4-one i
[ 53 S e
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No. " pwa TERe BY NS FR L i ey
/min (m/z) x1076
50 3596 CHyO0, 275.2003 [M+H]* -11 131.0870, 115.0542 cyclobakuchiol C B [A] 43 oAb
A
51  35.97 C3HyO; 293.2108 [M+H]* -L0O 193.099 5, 167.083 9, 161.096 5, 12, 13-diolbakuchiol = [ W
137.071 9 VAR AN
52 36.11 CHy0, 275.2003 [M+H]* -1.1 157.0651, 91.0563 12, 13-epoxybakuchiol B i3
EFA SR LI
53 36.53 CH,0; 289.1797 [M+H]* -0.4 107.0527, 77.042 4 psoracorylifol A T [F] 7 5 oAb
e
54 36.53 C,HO 107.049 1 [M+H]* -0.9 81.9412,55.9377, 51.026 2 benzaldehyde 5[/ Ak HA
55 37.19 CH,0; 289.1797 [M+H]* -0.4 107.0514,91.057 1, 55.020 4 psoracorylifol B T [F] 43 5 oAb
Lz
56  37.43 CyH,Os 337.1069 [M+H]* 0.6 279.065 2, 223.074 8, 137.023 3,  7-hydroxy-3-[ 2-( 2-hydroxy- #EHAZE
59.050 1 propan-2-yl )  benzofuran-5-
yl ]-4H-chromen-4-one 1§, [fi]
Ir AR
57 38.55 CyuH,0, 353.1019 [M+H]* -0.3 281.049 6, 253.054 9, 209. 064 0 IR E SR A SkH FOEK
PSR AT
58  38.99 CyH,0, 273.1848 [M+H]* -0.4 147.0795, 121.029 3, 107.048 7 3-hydroxybakuchiol {[5] 4} 2
ERCIEN
59  39.38 C,3H,0, 273.1848 [M+H]* 0.4 171.080 3, 157.065 1, 107.048 6,  psoracorylifol E &[] 4> 5 Hfhk
91.054 4 fZS
60  43.00 C,HyOs 341.1384 [M+H]" 0 149.024 5, 147.045 1, 121.029 3,  psorachalcone A B [F] 535 HHIE
119.049 9 Ll
61  43.02 CyHy,O, 325.1432 [M+H]* 0.9 149.026 5, 147.043 8, 121.029 2, SHpEA% — S 3HER" VBN
93.034 8, 65.039 8
62 4370 C,5HyO, 389.1747 [M+H]* 0.3  239.072 4, 137.0257 xambioona B4 FHAY  EEH
63 44.12  C,H,0, 389.1747 [M+H]* -0.3  267.068 0, 239.073 9, 137.028 2 kanzonol E s Fl/> ik BEEAE
64 4451 CyH 0, 323.1281 [M+H]* 0.9 255.065 4, 239.072 1, 137.025 2, #ixhE g5 k" PEIES
69.071 1
65  44.58 CyH,0, 3211147 [M+H]* 4.7 135009 1 corylin 2% [ 435 #4 1A HR
66  44.99 CyH,0, 323.12801 [M+H]* 0.9 267.069 4, 239.074 5, 195.048 1, isoneobavaisoflavone Y [A] #HEHE
165.074 2, 137.026 0 I3 SeAa A
67  45.36 CyHyO, 325.1432 [M+H]* 0.9 181.069 3, 165.074 4, 147.048 5, xpMgfgipz? FEIES
137.027 1, 121.032 5, 119.053 5
68  45.88 C,Hy,Os 353.1383 [M+H]* -0.3 269.048 6, 137.026 7, 69.073 7 psoralenol methyl ether 2% ZHEI
[F o St ik
69  46.31 CyH,O, 3211122 [M+H]* O 305.085 8, 279.069 8, 137.028 2 PIN g CEc) FEUIES
70 46.75  ChH g0, 323.1281 [M+H]" 0.9 203.074 9, 175.078 7, 147.048 0, bavachromene S{[F]4>5A 1A ZEIRZS
119.052 9
71 47.02 CyuHyO, 325.1432 [M+H]* -0.9 147.0507, 119.055 3 N YN FEIES
72 47.19 CyHgOs 337.1069 [M+H]* —0.6 281.049 9, 253.054 9, 209. 064 8 e ED FEHEE
73 47.88 CyHyOs 3411384 [M+H]* 0 165.024 5, 137.029 3 corylifol B 5 [Fl5r FAfA B
74 47.90 CyH,O5 355.1539 [M+H]* -0.3 219.1135, 107.059 9 2'-hydroxybavachinin I¥ [f] #HH2%

AETR LS

2994



W17 5648 . JETF UHPLC-Q-TOF-MS $ AR 19+ 254ME g fb 24 i R AE 5 % 8

41
=
Noo g TR e B MS? J o T it
/min (m/z) x1076

75 48.05 CyH, O, 325.1432 [M+H]* -0.9 223.085 6, 197.072 9, 181.076 7,  isobavachalcone HY [H] 43 5 #EHiE
165.082 0, 137.034 9, 91.065 0 LEIEEN

76 48.73 CyHyO, 325.1432 [M+H]* -0.9 149.0255, 121.030 3 WEHez 2D PERES

77 49.09 CyHpO0, 339.1597 [M+H]" 1.8 219.106 6, 151.043 8, 147.048 9, FhE g — ST FF k" ELTES
119.053 5

78 49.54 CyHyO, 391.1909 [M+H]* 1.3 293.080 5, 267.063 9, 255.065 8, corylifol A" eSS
239.071 4, 137.024 1

79 50.06 CyH;0, 323.1281 [M+H]* 0.9 203.075 5, 161.029 2, 149.029 6, Seuhg s k2 /K" PERES
147.087 1, 121.034 0, 119.055 0

80  50.44 C,Hy,O0, 339.1597 [M+H]" 1.8 219.101 8, 147.044 1, 119.049 4, 4'_0-H AN A HE B #EHZE
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Wr-Bil/RE N (RDA) |, 5 A AT 2 AT I 28 2
IRER AL & 9 % U S a XA BT Y BT K
T AR AR R LA R A RS sz
119. 05 ,137. 02, 147. 05, 149. 02 21910 - M kb B
rh S B Y B ER S G A 58 B Horb 11 Ak
Y1(13 .61 .64 .67 .69 .71 .76 ~ 80) iy XF I i kb X}
YRE
3.1.1 EER LG 13(1,=12.92 min) 451y
FBE I m/z 417.118 1 [M+H ] WA Fh
Cyy Hy O, , F T3 1] 5 4 W 10 24 i 22 DL 1A 2,
PR BT m/z 255.068 1 [ M+H-C H,,0,] &% 1
BT REVAEENE AN, P EER H,0
5% CO, A 4 HIAS BIHE H B F m/z 237.056 9 [ M+H-
C,H,,0,-H,0]%.227.072 7 [M+H - C.H,0, -
COJ*, HHEB T m/z 137.025 4 [ M+H-CH 0,
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PR ER CHO PR, Lt 55X B S X L ik
GV BT R BT AR R 5 K — 2, ek

LAY 13 S KT,
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WEF BT m/z 149.026 5 [M+H-CH,0-C,Hy ",
WIS FE A 3 0T CO, W MR RE 8 T m/z
121.029 2 [ M+H-C,H,0-C,H,~CO]" . 93.034 8
[M+H-CH,0-C,H,-2CO " .65.039 8 [M+H-
CyH,0-C,H,-3CO 1", il d & A4 RDA™ AT Wik
2% C,Hy AR IERE R B 1 m/z 147.043 8 [ M+H-
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m/z 203.072 1 [M+H-C,H,0-H,0]"; 8 % %
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W%k 2xCH, F1 CO, 15 2 % 2 F 279. 068 1
[ M+H-2CH,-CO ", R T m/2267.067 5 [ M+
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W ER C,HO Ml CH,0, 152K, 25 3k
FOXT, HEMZAL A W Ry b R €0 B IR 5[] 53 S 4
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i AT 2k F: CH,O Fil H,O, M ASHE R B T m/z
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187.039 3 [M+H ] #EWi H 2 +h € H 05, H¥
HERE R BSF m/z 131.050 3 [ M+H-2CO | &4+
BTk 2xCO 774 3 Bk 2 CO 81 C,H, , ] 1
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Bl ESER F C,H,0 F1 CO, MBI A BT m/z
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ASIKFFR I L s (5001 000, 1 500.2 000 V) .5
KRB R (3.0.3.2.3.5.3.7.4. 0 kV) £l
6 7K 1Y Fragmentor (350,360,370 ,380,390 . 400
V) 0l KR A . SR A RS RS IR
e )37, B 4 U e MG HL R Ol 1000 V, B4R LR
4.0 kV, Fragmentor 4 400 V55 i o 8 2 1 5 A
B FE 52 min PISEEE T MBS Ak A I A B0
B, ATEXIE RN R = o B
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