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Abstract: Psoralea coryifolia is the dry mature fruit of Psoralea coryifolia L.. Oral
administration of P. coryifolia can treat a disease called shenxu, which means deficien-
cy of the kidney, while external application of P. coryifolia can cure vitiligo and alope-
cia areata. There are many compounds in P. coryifolia, including coumarins,

flavonoids, indophenols and other chemical components. The active ingredients in P.
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coryi folia include psoralen, isopsoralen, psoralidin, bavachinin, isobavachalcone,
neobavaisoflavone, bakuchiol and 3-hydroxybakuchiol. Ultra-high performance liquid
chromatography coupled with quadrupole time-of-flight mass spectrometry (UPLC-Q-
TOF-MSF) was widely used for separation and identification of chemical components
from traditional Chinese medicine. It has high sensitivity, high resolution and strong
characterization ability. The data collected by UPLC-Q-TOF-MSF technology include
low-energy channels and high-energy channel fragmentation information, which can be
used for characterization of compounds rapidly. The traditional method for identifying
compounds is to manually extract the chromatographic peaks and combine the fragment
ions, retention time and other information to analyze the mass spectrometry data of the
compounds. The UNIFI screening platform can help researchers to identify compounds
faster. It can automatically match the theoretical fragment and mass fragment informa-
tion of the compound in the database, and obtain the identification results. In the exper-
iment, UPLC-Q-TOF-MSF technology combined with UNIFI screening platform was
used to analyze and identify the chemical components of P. coryifolia. The chemical
composition of P. coryifolia was ultrasonically extracted by a 70% methanol solution.
An Acquity BEH C18 column (50 mmX2.1 mmX1.7 pm) was used for the chromato-
graphic separation. Gradient elution was carried out with 0. 1% formic acid water (A)
and acetonitrile (B) as the mobile phase. The column temperature was 35 ‘C, the sam-
ple chamber temperature was 4 ‘C, the flow rate was 0.3 ml/min, and the injection
volume was 2 pL. In addition, neobavaisoflavone, psoralen, isopsoralen and psoralidin
were analyzed by mass spectrometry for verification of compound identification results.
Moreover, UNIFI screening platform combined with literature data and standard prod-
uct information were used to identify compounds. A total of 44 compounds, including
28 flavonoids, 10 coumarins, 2 monoterpenoids, and 4 other components were identified
in P. coryifolia, and 12 of which were found for the first time. This method can help
to further explore the quality control, medicinal ingredients and pharmacological effects
of P. coryifolia.

Key words: Psoralea coryifolia; ultra-high performance liquid chromatography coupled
with quadrupole time-of-flight mass spectrometry ( UPLC-Q-TOF-MSF); UNIFI;

chemical constituent; compound identification
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205.

159.

131.

0488[M+H—CsH,005 1"

0438[M-+H—CsH100; —H,O—COJ] "

0491[M+H—CsH100; —H,O—2CO] "

MR 1 B 70% RERIRINY M UPLC-Q-TOF/MS" £ E 4R
Attached table 1 Identification of psoralea coryifolia in 70% methanol extracts by UPLC-Q-TOF/MS"
HRERRE R \ s .
] ) BEE T o iR 2 B A BT ) o
s ) ¥R BLRoR ] LioRIUR(EN T Y g 2R LY/
5} [1] Pareut ion Mass Fragment ion
No. Formula Neutral Observed Adduct Identification Label
tr/min (m/2) error/mu (m/2)
mass(m/z) mass(m/z) ion
1 0.5 C; H;NO, 137. 0477 138. 0550 0.5 +H 138. 0550 M+ H]" BRI R () oth
92. 0495[ M—COOH " B (b)
2 1.46 Ci7 Ha Oy 288. 1362 288. 1346 311. 1238 —1.5 +Na 311.1238[M~+Na]* A HC T fla
165. 0549[ M+H—CsH;2 O] "
147. 0444 M+H—Cg H;2 O—H, O] "
123. 0442[M+H—CyoHy1, 0o ]
119. 0492 M+H—CsH;, O— H,O— CO]
3 2.56 Ca1 Hao Oy 416.1107 416.1102 417. 1175 —0.5 +H 417.1175[M+H]* KEF fla
255. 0685[M+H—Cs Hy005 ]
237.0590[M+H—CsH10O; —H, O] ™
137. 0229 M+H—Cs H10Os — Cs Hs O] *
4 2.59 Ci7 Hi5Og 366. 0951 366.0947 389. 0875 —0.3 +Na 389.0875[ M+ Na " B IR T cou
205. 0508 M+H—Cs Hyo 05"
187.0388[M+H—CsHi, 05 —H, O] "
163. 0391 M+H—CsH;00; —CO—CH, ] "
159. 0461[M+H—Cs H;,Os —H, O—COJ "
131. 0515[M+H—Cs H;pOs —H, O—2CO] "
115. 0529[M+H—Cs H;0Os —H, O— CO, — COJ !
5 2. 64 Ci7 Hi50g 366. 0951 366. 0948 389. 0840 —0.3 +Na 389. 0838 M+ Na] ™" SRNE IR cou




k1

rh B i rp o i g
TR KL 7 T 25 BT
= s FR BLRR ] LioRIUR(EN BT Y g R LY/ D g
i} [ Pareut ion Mass Fragment ion
No. Formula Neutral Observed Adduct Identification Label
tr/min (m/2) error/mu (m/2)
mass(m/z) mass(m/z) ion
6 2.91 Co1 HyoO12 464. 0955 464. 0950 465.1022 —0.5  +H., +Na 487.0840[M+Na]™* Wit B 22-3-O-7 % Bl 45 fla
465.1022[ M+H]"
303. 0499[ M+H—CsH;005 ]
285. 0391[M+H—CsH;y 05 —H, O] "
153. 0184[M+H—CsH,,O; —CgHs O3 ]+
7 3.54 Ci Hg O 186. 0317 186. 0318 187.0391 0.1 +H 187.0391[M+H]* A B AR kg A SR cou
159. 0439[M+H—COJ*
143. 0494[M+H—CO, "
131. 0494[ M+H—2CO]+
115. 0543[ M+H—CO—CO, ]
8 3.78 Cao H20 O 356. 1260 356. 1257 357.1313 —0.2 +H 357.1313[M+H ]+ Brosimacutin G fla
255. 0685[M+H—CsH,, 0, ]*
237.0540[M+H—CsH,,0; —H, 0]
147. 0464LM+H—CsHy100, —CeH, 0,1
119. 0490[ M+H—Cs H1, 0, —Cs H, O, —COJ*
9 3. 80 Ci5H10 O, 254. 0579 254. 0579 255. 0685 0.0 +H, +Na 277.0460[ M+ Na]* K&+t fla
255.0685[ M+H]+
237.0540[M+H—H,0]"
137. 0224 M+H—CsHs O] "
10 4. 22 Ca0Hy6 07 368. 0896 368. 0893 369. 0965 —0.3 +H 369. 0965 M-+H]" 2 H 2 fla

351. 0852[ M+H—H,0O]"
147. O437[M+H7C]| Hm()g]7
119. 0/179[M+H7C]1 Hi0 05 7(:()]7
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7

0.

P &
I [5]

tr/min

VI

Formula

rhopE R
BLiSTR

Neutral

mass(m/z)

oM
A 0
Observed

mass(m/z)

BEE
Pareut ion

(m/2)

ige= S
Mass

error/mu

&
HT
Adduct

ion

WhHET
Fragment ion

(m/2)

S e AR

Identification

LD
Label

12

13*

14~

.42

.70

(jf>3 H&G ()22

Ci5 Hs Os

CiiHs Oy

CiiHs Oy

C2oHi6 04

268.0372

186. 0317

186. 0317

320. 1049

268.0372

186. 0315

186. 0315

320. 1044

1075. 5752

269. 0445

187.0397

187. 0388

321. 1117

—0.2

—0.2

—0.5

+H

+H

+H

+H

+H

1075.5752[M+H]™

929.
797.
441.
423.
269.
225.
163.
133.

5198 M+H—CsH;0O5 ]+
4691[M+H—CsH005 —Cs Hs O ] F
3665 M+H—C; Hy0O; —Cs Hg O, —2Cs H0 O ]

3645 M+H—Cs HioO; — Cs Hg Oy — 2C5 Hyo O — Ho O]

0445[M-+H]"

0554[ M-+H—COOH]*
0380[M+H—CsH,0,]"
0284[M+H—CsH,0, —CH,0]"

.0397[M+H]+
.0461[M+H—CO]"

. 0501[LM+H—CO,]
.0515[M+H—2CO]J™
.0576[M+H—CO—CO,]"
.0388[M-+H]™
.0438[M+H—CO]"

. 0491[M+H—CO, ]"

. 0490[M+H—2CO]"

. 0542[M+H—CO—CO, ]+
L1117[M+H]*
.0819[M-+H—CH,]*
.1001[M+H—H,0]
3.0788[ M-+ H—137.0232] "
.0232[M+H—Cy3 Hi20J "

7 e

C 8 ylin [ &4

oth

cou

cou

fla
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rhb B oM I i &
3 B F iR 22 L=
5 s FR BLRR ] I A BT Y 25 R LY/ D g
i} [ Pareut ion Mass Fragment ion
o. Formula Neutral Observed Adduct Identification Label
tr/min (m/2) error/mu (m/2)
mass(m/z) mass(m/z) ion

16 4.76 Cs0Hz O5 340. 1311 340. 1302 341. 1375 —0.9 +H 341.1375[M+H]* b N €6 19 B Ca) fla
323.1247M+H—H,0O]" % Ps 8¢ achalcone A(b)
149.0229[M+H—C,Hs —Cs Hs O, ]+ B RN i 0k g A B (o)
147. 0441[M+H—C, Hg — Cs Hs O, —2H]+
119. 0491[ M+ H—C, Hg —Cys Hg O, —2H—CO]*

17 4. 83 Csz0Hi6 05 352. 0947 352. 0940 353.1013 —0.7 +H 353.1013[M+H]* B s F T MERE A () cou
335.0910[M+H—H,0] AN R B R B (b)
307.0939[M+H—COOH]* HAMTIRE 27,37 -F AL (o
289. 0840[M+H—COOH—H,0] "
281. 0532[M+H—C, Hy O]
253. 0498 M+H—C, H;O—COJ*

18 4. 83 Cz0Hi4 05 334. 0841 334. 0837 335. 0910 —0.4 +H 335.0921[ M+H]* M & EMERE A () cou
319. 0647[M+H—CH;]* R E AR E (D)
289. 0840[ M+ H—COOH]"
281. 0532 M+H—C,Hs "
253. 0498 M+H—C, Hs —COJ*
197. 0584[ M+ H—C; H;0; 1"

19 4. 87 Cy0 Hys O3 338. 1154 338. 1144 339. 1217 —1.0 +H 339.1217[M+H]* A0 R S5 8 () fla
321.1109[M+H—H,0]* R € 2 ()

279.

237.

137.

0661[M-+H—2CH, —CO]J]"

.0651[M+H—C HgO]"

0535[M+H—CsH;,0, "
0230[M+H—Ci3H1, 0, 1"




k1

o P T P T &
8 HBET Rz WHET
5 sy 7R HLE(E 6 0 {E BT Y E R Ly le sy
i} [ Pareut ion Mass Fragment ion
o. Formula Neutral Observed Adduct Identification Label
g/ min (m/z) error/mu (m/z)
mass(m/z) mass(m/z) ion
20 5.11 Cz0H15 05 336. 0998 336. 0996 337.1068 —0.2 +H, +Na 359.0883 M+Na]* I A H fla
337.1069[M+H]*
319.0960[M+H—H,O]"
295.0967[ M+H—CO—CH,]"
279.0651[M+H—C; HsO] "
175.0389[M+H—CsH; 0, —C, Hs ]
147. 0439[M+H—Cy1 Hy0 05 7
119. 0492[ M+H—Cy1 Hyj0 O —COJ™
5.31 Cy0 H16 06 352.0947 352. 0945 353.1018 —0.2 +H, +Na 375.0826[ M+ Na] ™" hEIEE S A (D cou
353. 1018[M+H]* b IS A T MEkE B (b)
335.0915[ M+H—H,0]* oAb I E 27,37 - (o
307.0956[ M+H—COOH]"
281. 0448 M+H—C,Hs O] "
253.0485[M+H—C,Hs O—CO]J"
5. 44 Cz0H150;5 338. 1154 338. 1157 339. 1230 0.3 +H 339. 1230[ M+ H]* H A S A R () fla
267. 0654 M+H—C,H; O] " R B G B R (b)
237.0550[ M+H—Cs H;00, ] "
137.0273[M+H—Cy3H1, 0, ]
5. 69 Co1 Hy2 05 354. 1467 354. 1453 355. 1456 —1.4 +H 355. 1456 M+H]" Ashitaba-chlcone fla

337.1381[M+H—H,0]"
189. 0895[M+H—CyH; 0, —H,O—H]J ™"
147. 0464[M+H—Ci2 Hi505 7

119. 0/190[M+H7C]2Hm()3 7(:()]7




k1

323. 1274[M+H]*

267. 0649 M+H—C, Hs "

239. 0689 M-+H—C, Hy — COJ+
211. 0746[ M-+H—C, Hs —2CO]*
149. 0230[ M+ H—C, Hs — Cs H; O]+

o o P S A & )
3] BT R R 2 WH BT
Fr5 41 PR fE LioailNE) BT U R Llesy!
i} [ Pareut ion Mass Fragment ion
No Formula Neutral Observed Adduct Identification Label
tr/min (m/=2) error/mu (m/=2)
mass(m/z) mass(m/z) ion
24 6. 04 Cy0 Hyo Oy 324. 1362 324. 1369 325. 1442 0.7 +H 325. 1442[M+H]+ 5 37w R Ad A fla
269. 0810[M+H—C,Hg ™ AR H
150. 0267[M+H—C,Hg —Cs H, O] "
149. 0239 M+H—C,Hs —Cs Hs O]+
131. 0128[ M+ H—C, Hs — Cs HsO— H, O]
121.0283[ M+ H—C,Hs —Cs HsO—CO]+
93.0338[M+H—Cy; Hy05 "
25 6.12 Cs0Hz O5 340. 1311 340. 1321 341. 1394 1.0 +H 341.1394[M+H]* 0 N €0 19 i Ca) fla
323.1287[M+H—H,O]" % Ps 8{ achalcone A(b)
149. 0240 M+H—C,Hs—CsHs O, ]+ SR A K R A - (o)
147. 0446 M~+H—C,Hs —Cg Hs O, —2H] "
119. 0496[ M+ H—C, Hg —Cys Hg O, —2H—CO]*
26" 6.53 Cy Hi50, 322.1205 322.1214 323.1287 0.9 +H, +Na 345.1107[M+Na] " RN i S 9 T fla
323.1287[M+H]"
267.0677[M+H—C,Hg ]+
255. 0659 M+H—C;s Hg ]+
239.0732[M+H—C; HyO] "
137.0260[M~+H—C;sH,,O]"
27 6. 69 CzHi50,4 322.1205 322.1211 323.1284 0.6 +H, +Na 345.1102[M+Na]*t 8-S KM KEH T fla




k1

3
do

P &
I [5]
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iR (H
Neutral

mass(m/z)
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S e AR

Identification
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28

29

30

6.

7.

50

.70

C20Hz004

Cy0Hi6 04

CZUH]S()W

324.1362

320. 1049

322.1205

324.1360 325. 1433

320. 1045 321. 1118

322.1199 323.1272

—0.1

—0.3

+H, +Na

+H, +Na

+H

121.

.1249[M~+Na]*
.1433[M+H]*
.0805[M+H—C,Hg]"
.0805[M+H—CsHg ]
.0851[M+H—CsHsO]"

. 0234[M+H—C,Hg —Cs Hg O]+
L0441[M+H—Cy Hi, O] "

. 0490[M-+H—Cy; H1, O, —COJ "
0285[M+H—C,Hs —Cs HsO—COJ "

93.0336[M+H—CyyHis O "

343.
321.

119.

0937[M~+Na]'
1121[M+H]J+

.0805[M+H—CH, |
.1012[M+H—H,0O]"
3.0791[M+H—137.0232] "
.0232[M+H—C;3H, O] "
L1272[M+H]T
L0799[M+H—CyHg]"
.0700[M+H—CsHsO]"
.0232[M+H—C/Hs —CsHs O]
. 0440[M+H—CioH120—COJ T
.0283[M+H—CH; —Cs HsO—COJ"

0489[M+H—CioH1. 01"

93.0335[M+H—Cy, H;, 05"

#hE Mg 25 H-ld () fla
r

b i S R fla

A IEEFRSE R fla
AHE A BRAEL 14

XU B TR) 22 9
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269. 0773[M-+H—C,H ]+

257. 0787[M-+H—Cs Hg ]+
167.0841[M+H—C,Hy — H,O— CH, =C=0—
CH,=C=0]"

149. 0223[ M+ H—C, Hs — Cs Hs O]

147. 0438[ M+ H—C,Hs — C; H O, 1+

137.0235[M-+H—C5sH;sO] "

BEERR PR ‘ e ]
e ) o - BET R WA T ‘
I ) ¥ BLiRoR 60 1 BT B LR LD
i} [ Pareut ion Mass Fragment ion
No. Formula Neutral Observed Adduct Identification Label
tr/min (m/2) error/mu (m/2)
mass(m/z) mass(m/z) ion
31" 7.81 CooHi6 05 336. 0998 336. 0991 337.1060 —0.7 +H 337.1060[ M+H]" B G E cou
309. 1122[M+H—CO] "
281.0454[M+H—C,Hg]"
253. 0504 M+H—C,;Hg—CO]J"
237.0522[ M+ H—C,Hs —COO] "

32 7.88 Cii Hy2 0, 190. 0994 190. 0990 191. 1063 —0.3 +H 191. 1063[ M+ H]" 1E T 2R () oth
173.0957[M+H—H,0]* BREEA AR (D)
117.0699[M+H—COOH—CH, —CH3 "
145.1023[M+H—CO—H,0O]"

33 7.92 Cao Hs0O5 340. 1311 340. 1302 341.1374 —0.9 +H 341. 1374[M-+H]" 6-5 0 U Al e R fla
285.0750[ M+H—C,Hs "

267.0634[ M+H—C,;Hg—H,0O]"
149.0231[M+H—C, Hg —CgHg O, ]~
93.0336[ M+H—C; His05 "
34 8. 36 Cy0 Hz20 0,4 324.1362 324.1361 325. 1434 —0.1 +H 325. 1434[M-+H] " iR A fla
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Formula

R 5T
BLIRTR
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mass(m/z)

JT R 22
Mass
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U e AR
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Label

36

37

38

8.56

8.65

CZS Hl_’ﬁ ()3

CisHz2 O

Ca0Hz0 04

Ca1 Hz2 Oy

254.1671

324.1362

338. 1518

407. 1845

254.1667 255. 1739

324.1356 325.1429

338.1512 339. 1584

—0.4

—0.5

—0.7

+H

+H

+H, +Na

429.
407.

389.

333.
319.
279.
137.
255.

199.

149.
131.

121.

1666 M+ Na] " HERE Y
1845[M+H]+
1739[M+H—H,0]"

.1267[M+H—H,O—3CH, "

1144[M+H—H,O0—C, Hg ]

0922[M+H—H,O—5CH, |

0640[M+H—H,O—CyHg —CyHg ] "

0228 M+ H—Css H22 0. ] "

1739[M+H]J Delta(1) ,3-bakuchiol
1093[M+H—C,Hg ]

.0955[M+H—CsHg]™

. 0480[M+H—CsHy, —C3H, J™

L1441 [M+H]* 5 24 B Fy A R
9.0803[ M+H—C,Hg]* HH

.0851[M+H——CgHgO]*

0232[M+H—C,Hs —Cs Hs O]+
0125[M+H—C; Hs —Cs HsO— H, 0]+
0283[M+H—C, Hs — Cs HO—CO]*

93.0336[M+H—Cy HisO; 7

361.

339.

283.

271.

1395[M+Na]"
1584[M+H]*
0960[ M+H—C, Hg "
0959[M+H—Cs Hg ]

fla

fla
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mass(m/z)

o it
e A
Observed

T
Pareut ion

(m/z)
mass(m/z)

Bk iR 2E
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Identification
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39

40

10. 38

10. 92

Ca5 Ha6 Oy

CBO Hlx()-&

Cz1 Hy2 Oy

390. 1831

322.1205

338.1518

390. 1820 391.1917

322.1199 323.1271

338. 1520 339.1593

—1.

1

—0.6

0.

2

+H

+H

+H

147.

.0802[M+H—CsHy0]"
.0828[M+H—CHg —H,0]"
.0701[M+H—C,;Hs —COJ"
.0759[M+H—C;Hs —H,O—CH,=C=0]"
L1012[M+H—Cg Hs O]+
.0539[M+H—C;Hs —Cs Hs O] "
L1917[M+H]*

L1271 [M+H—CyHg ] "
.0677[M+H—CyHys]"

. 0649[M+H—CyoHys 1"

. 0665[M+H—CyH;s —COJ!

. 0206 M+H—C13Hs, O]
3.1291[M+H]*
5.0917[M+H—2CH, "
.0674[M+H—C; HgO]"

L0411 [M+H—CyoH,;,O—COJ]"
. 0538 M+ H—CyoH;2O—2CO]"
.1593[M+H]"
.0967[M+H—C,Hg]"
.0962[M+H—CsHg 1T

0443[M+H—C,H; —CH, —Cs H;OH—

OCH; J*

119.

0489[M+H—C,H; —CH; —Cs H;OH—

OCH; —COJ"

IR U B T Y b fla

C &} ylifol A fla

b Bl 040 2 HE B () fla
B S AN G 0 2 FA (b)

4,2'-dihydroxy-4'-methoxy-5'- fla
(3" ,3"-dimethyl allyD)-chalkone(a)
8} 4-hydroxyderricin(b)
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L ‘ I ]
8 \ o . BET  RRRE W BT ‘
=2 ) ¥ BLiRoR LioaIURIEN BF B LR L)y
i} [ Pareut ion Mass Fragment ion
No. Formula Neutral Observed Adduct Identification Label
tr/min (m/2) error/mu (m/2)
mass(m/z) mass(m/z) ion
42 11.08 Cis Hap 202. 1722 203. 1797 +H 203.1797[M-+H]* a-FE M oth
147. 1164[ M+H—C, Hy ]
133. 1018 M+H—C, Hy — CH, ]
117. 0697[M+H—C;Hg —CH, —CH, ]
91. 0551 M+ H—C, Hy— 2CH, —CH, —C]"
43 11.75 Cos Hzy Oy 388.1675 388. 1682 389.1736 0.8 +H, +Na 411.1551[M+Na]"' B g T fla
389.1736[ M-+ H] "
321. 1152[ M+H—C; Hy ]+
305. 0847[M+H—CsHy, ] "
183. 0846 M+H—C; Hg —137. 0260] "
137. 0260 M+H—C3 Hz O]
44 12.71 CisHz, O 256. 1827 256. 1832 257.1927 0.5 +H 257.1927[M-+H]" B g mon
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ME 1 AEEPERERSOLFEEN

Attached figure 1 Chemical structures of flavonoids from P. coryifolia
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WE2 HNEEPEEMERSOLFEEY

Attached figure 2 Chemical structures of chalcones from P. coryifolia
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Attached figure 3 Chemical structures of coumarins from P. coryifolia
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Attached figure 4 Chemical structures of monoterpenoids from P. coryifolia
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Attached figure 5 Chemical structures of other components from P. coryifolia





