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Abstract: Objective To optimize the enrichment and purification process of total flavonoids from Psoraleae Fructus by macroporous
adsorptive resin. Methods Four representative flavonoids of Psoraleae Fructus (neobavaisoflavon, bavachin, bavachinin A and
corylifol A) were selected as index components, the static and dynamic adsorption and desorption capacity of different types of
macroporous adsorptive resins were investigated, and the optimal macroporous adsorptive resin type was screened out; morphological
changes and survival rate of zebrafish were used to evaluate the safety of organic solvent residues in macroporous adsorptive resin
from different manufacturers, and the preferred macroporous adsorptive resin manufacturer was selected; the effects of the mass
concentration of sample solution, flow rate, volume of loading solution, adsorption time, ethanol volume fraction and volume of the
eluent on the purification process of flavonoids were further investigated, the optimized purification process was verified, and the
contents of neobavaisoflavone, bavachin, bavachinin A, corylifol A, corylin, psoralidin, isobavachalcone, 4’-O-methylbroussochalcone,
psoralen, isopsoralen (flavonoids, coumarins) and bakuchiol before and after purification with macroporous adsorptive resins were
compared. Results The selected D101 macroporous adsorptive resin had both excellent adsorption and desorption capacity for
flavonoids from Psoraleae Fructus; The effects of D101 macroporous adsorptive resin ethanol extracts from 10 manufacturers on
zebrafish morphology and mortality were significantly different, among which D2 and D5 macroporous adsorptive resins had better
safety. The optimum purification process of total flavonoids purified by D101 macroporous adsorptive resin was as follows: the loading
solution mass concentration of Psoraleae Fructus was 0.5 g/mL, the volume of loading solution was 1 BV, the sample flow rate was 1
mL/min, the adsorption time was 1.5 h, the unabsorbed components were washed with 1 BV of 30% ethanol, and then the flavonoid
components were eluted with 4 BV of 90% ethanol. The content of eight flavonoids in the total flavonoids extract of Psoraleae Fructus
was about 1.3—5.1 times of that before purification, the total content of eight flavonoids accounted for about 93.6% of the total
measured 11 components, and the total flavonoids content in the extract was about 54%. Conclusion Zebrafish evaluation can quickly
identify the safety differences of macroporous adsorptive resin; D101 macroporous adsorptive resin can effectively enrich and purify
the flavonoids of Psoraleae Fructus; And the optimized process is simple, stable and reproducible.

Key words: Psoraleae Fructus, macroporous adsorptive resin; zebrafish; flavonoids; purification process; neobavaisoflavone;
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*NE RE Psoralea corylifolia Linn. [ g B4 SR 520,

RPN TR A i E T A BRI AL
W BB k011 e AL i v A A A IR T

TEE 2 A DRSS 2 SR 2 A, IR HoRYE
ST R RERAA . AN A RS ), i Jlg 4k 2%
AR, FEEHERAE. KM PR,
BT, MAME TR C 5 50 RIS 6],
BAYR . MERIER . BRMET TR0 Bk o
HEZ P EYNETE, e i H R ] A T S A
“F-1a (hypoxia inducible factor-1a, HIF-1a) 155 %%
FIEAEGURAER s BRI S R R S MR 2 A
a/f Cestrogen receptor o/B, ERa/p) Fl Runt #HIF%
[ 2 (Runt-related transcription factor 2, Runx2)
P R A oAt s R e B R ) A
16 W) W Rk 3G B W) B0TE 2 ARy ( peroxisome
proliferators-activated receptors y, PPARy) DL iR
By ZRACHORAEE; corylifol A #HI N FRERIEENG 2, I8
DK A I K RS i I B B2 L) e
P 2 O S E BT RA R BRI BB AL o
I8, R O R T T A R e R e
) H R A AR I I 2 1 S5k Tt 57 JE PR 81,
W, ke e B R R A BT B N ATRIE SR 5

A M NE S B Al Ak J7 32 32 BOR mnd i

THEIZR., &5, IECk. BEEEOls. FESEZ A
AR, LR FEske, T &, A
& T DA A =00, Sl 32 R FH SRt e i € 1 2
FRE R b (1 v B SR R A B, PR &
BEAN, MBI A MR ES IR 408, TAkAEF=5YeK,
1 A0 SR i R e SEURL AN RE EE SR, A 7= AN K
KL BB AR R R e i . Bt R et
UF ISR IR A, TR A B AN At e )
2 021, NI 4R S0 O TR BRI SEN R A ZTC-1 5
LSA-21 KL A g o iy ali b 4B AR B S5 B, 07
1% BB 7 £ AR AR 23 B2 R (50% 90% <
BE), thah, 2 FERE S ARG KALRPIRAR S 2K,
AR 287 i e B & &, SO A R R A b 0ol
N _ERERARTR R PR IR . YRR i A
FEARFR 0 o NE MR BT & IR 2, SRR
2R (o, AR SRR A D B, A
TR AR R o v A ) R S gl AR . R LI
BB A ALV TR B0 P i e A B G, R
7)) G FLIR AR R A ALV 7R B AP AR 22 57,
B BRI R FLRPIW G K I B 4tk ]



- 736 $8 % 2023528 $54% B3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3

W, RALW PR AR E Al A A B i S B A fr g — 2P
RN RGH T

KAL W AR A VARG (2R, FR, =
2R, RO Z CHREE) 1)V 2 0 E
B, B B R RE 7 AT A S S 4
ST, A RN 7 FEEON TS S A B . AU
R SRk, M S AR AR, 5K
45 i 2 BEeok B R SEANSE FHANEE . AR
EN] BV LTS8, AR AR SR 78R IR T K AL Bt
WA NLA AR E 1 . e EAKE
Py AMEN GEIE. RGEW . W5 A k. W]
TERIAR o S Zh A S BRI S 0, AR — P
FARMRE LAY, RE B EN A T EEVE,
I~ 2 I i N o 1IN 23T == i P 7 A P N S )
FINTE L 8 PPAN A [F] AU A LI B i 332 0 ) 22
2, RRFLR BRI G 22 PPN b A= P ke
WT7ENO10 AT FUER X0 Hi A LI BRARS Jig 4l Ak b
R EEAAHOCHE FL AN 2, DARME IR B B R 2R AR
oy GHrabE e S odlil . A e &= aME i =&
TR AN corylifol A NFabR, kA FIAL 5 KAL
W AR, P B £ R TR AR AN B 2 DA H %2
P DMLEAF ] KRR WG i —0 R4
L PR EIREE . AR E. EREE. R
IR [A] et ) £ B AR AR 3 B50F0 FH B S5 R 30 i IR
BEEA A T2 e, EER AR I T2 Al S B
B RN IR & 2, DA 8 AT AR 40 70 4l FE v
A VL A HEA P A T AT PR R AL
WS B i e R A A ki IR S S R A A = T2
1 UESHR
1.1 Y88

Agilent Technologies 1260 = RGHAH LA, FEH
Agilent A 7], it DAD £ 25 F1 Agilent Chemstation
ARG AT201 234 R, Hid: Mettler Toledo 23
3 SPX-80 AEAVIEFRAE, TR HE SRR LI AXAY)
16 mm X 200 mm BZFE A, E#ERIRBORMGERE
FR /A #]; Nikon Eclipse E100 & /#(%%, H A Nikon 2
H]; Olympus TG-4 #H#L, H4< Olympus A H; Spectra
MAX190 B§FR1L, Molecular Devices A ]
1.2 SEEENY)

Bt st , R SRS AR A PR A F
K E 4 [E Tuebingen it £ o
1.3 #5555

AN RE, S 160804, ST R HUIRH 2y

WRARAT, VL7544 R 250 58 R T A 7t
R, NSRHNETRIREYANE R P corylifolia
Linn. B )& R 51,

S R ARNE AR 2 (LS 110739-201617, JiE 5
$99.7%) FFAEIER (5 110738-201614, Ji
HH 99.7%) W E H E RS2k E T AT X
FE ST AN BB S5l (k'S DST170522-055, Jii &=
73 %0>98%). corylifol A (L5 DST170522-073, Jii
B >98%) . 4-0-F AN BEHE (Ht5
DST170522-052, Jii &4 %0>98%) ¥ H i
FHEPEARERAR: AMFERER (LA EES
S, #5 1217031802, FEDE>98%). FME
R 2 (XA ANV IR Bl , 5 JZ1703180, Jit
B> 98%) . #hE IR = A E R (kS
1216071904, FiEDH>98%). #hEFiEE (L5
JZ16110406, JiE7%50>98%). #MEgT (L4 %h
WG R EE, LS 1216091204, J5H&E735>98%)-
ANE R (b5 1216092103, i 5 %1>98%) #J
T P I AT AR A IR AR, AR T Gt
5 100080-201811, Jii & 7341 91.7%) W H 1 [E £ i
Zini e e s HEE ('S 21010355, i),
Mg (b5 17055081, faifkal) e EH3EE Tedia 2>
m; R (S G1826012, faital) Wy [H R+ | iak
FIH AT 28 LS P1383736) IYLT General-
Reagent; NaNO, (#t'5 C10070967) 4 H i3 5%
AR PR A H] ;s AIINOs)s (65 1818048) ) [ i
1 TFIER AR ; NaOH (b5 20140510) W H
Rt TR AR AR KRALBEHAE D101
(5 T02J9x64575) . HPD100( it 5 T24A9X59689 ).
AB-8 (flt 5 TO02J9X64576 ) » DMI130 ( #it =
T11D8X50200) F1 S-8 (L5 T13J19X63397) 4 3K
T R AR A TR AR D101 KFLIL A AR
D1~DI10 KRR g AR A TR A
REEEMIERE AR AR H25i7%E . BEIT
KAL) CRIEBTOCER M T T BE/RA
2R dbsD ARAF M ECH AR RS A
PRAF] . BV ARIEHAEMPHECER AR L 1= B
MM R R A R A F . EEFE wARA R A R A
AR PEAL TR A .

2 FAEEHR

2.1 iR

211 AMEIBAMIEEGR RIS BGERRME IE(800
g) ZIKRIEMZNE, I 4 AR 70% BRI



¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 .« 737
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mL, JR¥% % FARE 2 h HEAT AR, BRI i
T o BOURE ARG BV R A 8 B0 B (20 mg AR 24 2D,
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Table 1 Static adsorption rate and desorption rate of representative components of flavonoids with different types of

macroporous adsorption resins

AURH — ‘ ‘”&Ilﬁ%i/% | | ﬁﬁ”&[‘ﬁ%/%

P WAEIR AMEIE AMEIECEA corylifol A FHfE WAENR AMEIE AR A corylifol A A9

FEM MR TR FEM WER HETEE

D101 100.0 95.2 100.0 100.0 98.8 47.0 533 15.3 25.8 35.4
HPD100 100.0 76.1 100.0 100.0 94.0 42.8 60.1 13.1 20.7 34.2
AB-8 96.6 100.0 100.0 100.0 99.2 454 47.4 14.1 214 32.1
DM130 100.0 94.9 100.0 100.0 98.7 44.8 47.1 252 359 383
S-8 84.4 86.7 95.3 94.2 90.2 62.1 59.5 444 47.8 53.5

(2) B2 PR A A I B S0 . HCTI Ak B 4 1Y)
D101. AB-8. DMI130. S-8 il HPD100 K FLAK FA
fE# 10mL, FEAANFEERER, LL0.5 g/mL #ME g
FEEUR 10 mL _EFE, 30% LT ek i o A o Wit b
By, — IR R . 5 2 AR (BV) 90%
ST, Wi o B HH YRH e e v 0 7 (20
mg AEZjE), HPLC @il 4 PRk
SYHIETIAR, TS A I 2R AN B 2SR R B 26

S B 26 = (bR P R T AR — B
P PR VR T AR/ b VA R PR VAR T AR

125 R B 2 = 90%% 22, T8 I it v 45 43 W T AL/ (L
VAV T PRV THT AR — b R U7 LV PR A VA T )

5 FRAS A Y5 R FLIB BRARS i 5o i i 2 R 25X
TG AR B 2 5 20 A fR I P 22 L2 2, D101,
DM 130 A1 HPD100 K AFL B A5 35 i 2 1 73 (1) 5
SR R CRTF 95%), HCh AB-8 1 S-8;
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*2 ANEESKFLIR A R B R 7 BB IR R S EhS R b 2=
Table 2 Dynamic adsorption rate and desorption rate of representative components of flavonoids with different types of

macroporous adsorption resins

MR B /% PR A 22/ %
RALIR T \ — \ ; e
bl AR AR A HAbEE AhERE AR A

e corylifol A “FHE corylifol A “FI1E

S WER TR S OWER HETE
D101 95.9 95.9 96.6 954 96.0 86.7 91.5 38.1 56.5 68.2
HPD100 972 91.7 96.6 96.7 97.1 73.7 80.5 28.5 435 56.6
AB-8 95.9 88.3 96.2 943 93.7 82.4 93.1 33.7 48.6 64.5
DM130 974 95.1 97.6 97.8 97.0 60.5 64.9 393 523 543
S-8 83.7 87.5 912 90.4 88.2 83.6 84.5 72.2 79.1 79.9

S-8 (MDA AR H 2 B, FL U2 R B R 0 AR
f) D101 £1 AB-8, HPD100 F1 DM130 A%} HA1K -
i S AN B2 1) T B 55 A T B s B 25 SRR

D101 e B R AR B RE 7T, HAMK S5,
I FSEEE T, WMk D101 Jy s L B RS o
2.4.2 D101 KRALWERIR K WiEiE AR X
SRR KL BB B AL s Aoy ATl S ),
DLRIZR. HZE, ZHER, RO AR R SRR
AHUAFEREAE, 18 LT M IA PS5
BAE, ®H GC-MS yEllE . AHF5TIES B

PRSI, 95% 4% “2.17 TR FLIR B
NEIR BRI 1 1] £ 7 & A5 I 5 97 4 (4 4 mL 95%
CEAET) /L) VEXT IR, B R Bta A0 T B0 I
THEAET 2, BB S5 3~6 dpf AITES .
S SCARIE T PP B RS R0), L3R 3,
(1) A ZK D101 RALIR A g I O B
LA RNE 4 FE 2, FEIEdx R

*®3 RIBESEWITMN

Table 3 Evaluation of morphological changes in zebrafish

ot O R EERCR BV AR % D101 KFL R e Ap

TR GRS e e o IR Tt b RSS I ORI WERIZE O TR A BOR U 4 I
FEAERIIRRG, BRT 08 CREMTREIIE 24 BMEN RERESRERBENTIREN

ho BUZHKE)S 1d (daysafter fertilization, dpf) Bfy — HBERHE  MHKRE 1 HIRE

fEE (1dpD, B 24 FLbH, #E4L 8 AN, PR A 2 P2 AL
MTFAT 2 7L, AHIRG TARFRRRE IR TERE SRS R

x4 TR RRALEMREETERERERRBRNEDSELHE 3 dpf) FSHIFNT
Table 4 Effects of different mass concentrations of macroporous adsorptive resins extracts from different manufacturers on

morphology of zebrafish (3 dpf)

_— LA

0.125 gmL™! 0.250 gmL™! 0.500 gmL™!
A R RAR F BB K EAR L
DI ey 2d faeHstT 4573 d a4 Ese 425 1d e
D2 K B F BB R . B AGES

D3 AR BAL
D4 AIREE N 2 O SN[ Ohs o4

DK BB TERAK R R
Y5753 d Je ARt

DR, IRTER . SR
75745 3d JaeEiiiiT

D5 R SRS Hh gt RIFFAL AN R B i
D6 ARUIE AL G B e SR AN R B IR YR e K R KA R A
D7 2t R 2t R 4t R

D8 2t R 2t R 4t R

D9 A A 2t R 4t R FEAL

D10 2t R AR AL IV SIS
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A [ N %

"ol i dw-1~1 ol

e
DI (0.250 g'mL™") D2 (0.125 gmL™") D2 (0.250 grmL™Y) D2 (0.500 grmL™1) D3 (0.125 gmL™)

®

D5 (0.125 gmL™") D5 (0.250 gmL™") D5 (0.500 gmL™") D6 (0.125 gmL™") D6 (0.250 gmL™") D6 (0.500 gmL™")

B
° ‘ I L
® '
\ ¥ ]L .
D7 (0.125 gmL™") D7 (0.250 gmL™") D7 (0.500 g-mL™") D8 (0.125 gmL™") D8 (0.250 gmL™")

D9 (0.125 gmL™) D9 (0.250 gmL™") D9 (0.500 gmL™") D10 (0.125 gmL™") D10 (0.250 g'mL™) D10 (0.500 gmL™")

J

F

O

L ..
D4 (0.125 g'mL™) iRk

B2 AR RAAEMMEERIERN D ELE 3 dpf) FESHFNT
Fig. 2 Effects of ethanol extracts of macroporous adsorptive resin from different manufacturers on morphology of zebrafish
(3 dpf)
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gt (3dph) IEFERL, ATHETL, O/
ToKMs HxTRAMLL, ZAF K D101 KFLK
B AR BRI 7R e, BT B R AR BRIk
FADME, BB AR AL AT oK . 3 2 b i
BR BN AR 45

D2. D5. D6 RALWPFH GG CORFLIR B
JIg 0.125 g/mL)> i CRALIFIH AR 0.250 g/mL)
JR R A B L e R R B R R R R, CR
FLIR BB AR 0.500 g/mL) i Sk 4B fa Rz
FEBCH EERGTE s D10 RFLI B IR I S i &R
fE4H. D7, D8, D9 RFLW P EAS A o7 & ik 55 21
MBEE g R, R K EIBZETH; D3
R FLI PR RS I 92 800 B0 ) 5 e A 2 6 A S (1) ol
IR FEAR M ;s TRl = i EIR L) D1 A D4 KL
WS BREP IR AR S BT S 3 d A 3AET S, $RORXTBE
G G E BRI R B #5:1

(2) A[FEJZK D101 RALIR B g o0t 5
fIRIR I -E-R R R S5 R WK 5 Fion. D5 KAL
W B 8 P32 VR 5 5% R AR PR R P SR B 5
JRFRFET:, D2 D6+ D10 KFLIR BB fig 25 i mik
KBTS G REGE TR NT 20%, N7 4
WP D7, D8 D9 K FLIR B g 2 24 B |) £ Bt
D FET- RN 20%~75%; D1, D3 (BRI Bk E
A8) DA KFLIR B T B0 S S0 TR 501K 100%,
B AN ZEA B M RIAEE RN 45
S AR G LI PR I Wi 00T B 5 £ 1 i %
B2 B KB/ NRF Y8 DI>D4>D3>
D7. D9>D8>D10>D6>D2. D5. &/ D2 1 D5
J "1 D101 KFLIR F i 22 4 P S bt
2.4.3  KALWK BB i 2B AL AN R SR B T 2250
5L

(1) W PFHAF TE) 5 %2 B D101 KALW B g CR
AR IRRHA R A, FED 10 mL 34T,
B 0.5 g/mL #MEIEHEEGR 10 mL, L 1 mL/min £
BUR R EAE, 2 B 04 051 1.0. 1.5, 2.0h, Z
Je 1 30% T e R FLIR PR R i w4 Aol W B )
4, WA W, BUFE (20 mg A= 24 &:, #EFE 10 uL,
D WE 4 FhBapsYy, ORI, TR
Fo GRUNEK 6 Fian, D101 KALIFH g 22 A FW
B BT R 4 o s T A 520 PRI B 2230 K T 92%s
FHZEAR . (ESHASWP ISR F, R s o)~F 32 W B
BN [ G IIE AP HEOK, (E 1.5 h I W PR 280 i, ik
iff 78 B AR B TE) A 1.5 he

*5 AR R D101 XKFLEMHAERERERERERRR
BD&a Rt R -8-FXR

Table 5 Time-quantity-toxicity relationship of zebrafish
death caused by ethanol extracts of D101 macroporous
adsorptive resin from different manufacturers with different

mass concentrations
JREIR SETZH 1%
(gmL™") 2dpf 3dpf 4dpf Sdpf 6dpf
D1 0.125 81.25 100.00 100.00 100.00 100.00
0.250 37.50 93.75 100.00 100.00 100.00
0.500 100.00 100.00 100.00 100.00 100.00

HH

D2 0.125 0.00 0.00 0.00 0.00 0.00
0.250 0.00 0.00 6.25 6.25 6.25
0.500 0.00 0.00 6.25 6.25 6.25
D3 0.125 0.00 1250 18.75 25.00 43.75
0.250 100.00 100.00 100.00 100.00 100.00
0.500 0.00 37.50 100.00 100.00 100.00
D4 0.125 0.00 100.00 100.00 100.00 100.00

0.250 100.00 100.00 100.00 100.00 100.00
0.500 100.00 100.00 100.00 100.00 100.00

D5 0.125 0.00 0.00 0.00 0.00 0.00
0.250 0.00 0.00 0.00 0.00 0.00
0.500 0.00 0.00 0.00 0.00 0.00
D6 0.125 0.00 0.00 0.00 0.00 0.00
0.250 0.00 0.00 0.00 0.00 0.00
0.500 0.00 0.00 0.00 0.00 18.75
D7 0.125 0.00 0.00 0.00 0.00 0.00
0.250 0.00 0.00 0.00 0.00 6.25
0.500 6.25 6.25 6.25 6.25 75.00
D8 0.125 0.00 0.00 0.00 18.75 18.75
0.250 0.00 0.00 0.00 12.50 37.50
0.500 0.00 0.00 0.00 0.00 18.75
D9 0.125 6.25 6.25 6.25 18.75 25.00
0.250 0.00 0.00 0.00 6.25 37.50
0.500 0.00 12.50 12.50 18.75 68.75
D10 0.125 1250 12,50 1250 1250 12.50
0.250 0.00 0.00 0.00 0.00 6.25
0.500 0.00 0.00 0.00 0.00 18.75

(2) BRI EIREHESE: B D101 RALR
BEAEIE 10 mL 232344, 43 AIEL 1 mL/min B4AF
MESFREWE (025, 0.50. 0.75. 1.00 g/mL) [
ANEIRTRIGE 10 mL AT ZhASRBE, 5 SR
30% £ DASE A AR BT e LI BB T o A A
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e NG R TES A Ao & i ES
Table 6 Adsorption rate of representative components of

flavonoids with different adsorption time

MR B 1%

MR Bt N
s ahEE e CSA
I 8] /b . corlyfol A ~FIfH
AEE PR TR
0.0 95.1 95.5 95.0 93.1 94.7
0.5 97.3 92.8 95.4 97.0 95.6
1.0 96.5 96.5 97.1 96.4 96.7
1.5 97.9 95.2 97.5 97.5 97.0
2.0 96.7 94.5 96.9 95.9 96.0

BRIy, — USRI, BUREIIE 4 A s i B
gy, ACRUET AR, THEIRBT AR SRR 7 PR,
D101 KLY AEXT 0.25~1.00 g/mL 25311 4 Ff
B MR AR bR BT IR FE I L 85% L b, H B B4y
S 259 WR B 5 o R R KT e B TR R B, 0.50
g/mL IR FRF- 22 TR B A< g o

(3) EFFLRARIREEEE: LL 0.5 g/mL AMY
HESRBOK 1 BV 70 Azl AR E D 0.5+ 1.0+ 2.0,
4.0 mL/min BEATIRBH . 2 J5 S5 R 30% L1 LSS
PR W R FLIR BB I mh AR A BB (R s i
ST, BOREINE 4 FhEg i pesr, sk mER,
TSR R 8 Frn, WM ESE 0.5~

®7 TRARREREDAEIALN R 2R
Table 7 Adsorption rate of representative components of

flavonoids by different mass concentration solution

. W B 2.1%
2R =R — - = S
HANE R AR AR R A
FE/(g'mL™") . corlyfol A “F#4{H
SEWER FE B P
0.25 97.19  89.81 97.05 96.66 95.18
0.50 95.71 96.31 100.00 96.55 97.14
0.75 93.09 92.22 95.71 94.25 93.82
1.00 90.66  87.76 93.16 91.74 90.83

* 8 NEIWRMAFIRE R E B R 2 R B
Table 8 Adsorption rate of representative components of

flavonoids by different flow rate

MR B 2 19%

AR — ‘ ‘
o HabhE e AME R AME IR =& corlyfol
(mL-min™") ! FHME
SHE O WE R
0.5 98.7 95.2 96.8 97.3 97.0
1.0 97.4 96.8 97.0 972 97.1
2.0 95.7 96.0 95.8 945 955
4.0 93.4 93.7 94.0 922 933

4.0 mL/min B, 4 Ff s i bm B2 W B 28 348 = CK
T 92%), 7E£0.5. 1.0 mL/min 8 8 p 21220 Fft
RIIRT 97%, HHURE KT 1.0 mL/min I, %A
IR B ER IR AR o R B L PRI PR AR R B 2 e
PR, R E AR &Y 1.0 mL/min.

(4) Vel OB B %% IO
P ZARRIESEAE K EREAT SIS . 1BV 30%4
W 25 AL B AR A b AR A R B R 15y, P90 )
H 2 BV A FEAF 3 50 20 (30% 50%- 70%-
90%) LAAH[E AR S BE b, AR VR,  HURE
W5E 4 Fhea i sy, idgUEmR, SMmiEitEE &,
THEM . RWE 9 FiR, 30%~50%
X H bR i o BRI R R R A 0, SEEEFR S
KT 50%0, ZBEARFA s,  H AR R o>
(PR B B K, 90% L I A Pt B e S, o
PL 90% L5 AR o

®9 FRIZEBERSHHBERXRERS LG E

Table 9 Elution amount of representative components of

flavonoids with different ethanol volume fraction
Vel B (ug-g ! A 24)
HAME R AVE IR AR R =S

LR

3% SR WE R corlyfol A “F¥{E
30 8.7 17.5 0.0 0.0 6.5
50 28.0 0.0 0.0 0.0 7.0
70 537.8 228.4 74.2 76.7 229.3
90 833.8 295.7 3573 298.1 446.2

(5) s R EFFEHLL: B D101 KL
10 mL B33 4T, FME IRERBUA LA 1 mL/min B)AF
wmE_ERE, BBl 0.6. 0.7. 0.8, 0.9, 1.0. 1.2,
1.4, 1.6. 1.8, 2.0 BV LA, UMK 7, BUE
ME 4 FPosi sy, g m, SMriEit B S &,
SERANER 10 P, 4 PP 2 da e iy )i s 2
H EAEERN N2 &S, FREEN 0.6 BV Bt
RERMK, BINE 1.0~14 BV i, TFHtmEE
AARAR; KT 1.4BV I, #HkhE is 5 o BAENE e
MR ENEE B, BB RShrA =, ik
B EFEHN1.0BV (10mL),

(6) VeiAIHEHESL: LB CEME KT
AR ERE, 1 BV 30% B 23 AL BB i o
RIS, FARFEAREL (1. 24 34 4. 5. 6.
7+ 8+ 9+ 10BV) 90%ZBE AT Peit, W AEVEmE,
EURENSE 4 FhEEEA R4y, ORI, AMRiETH A
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*10 TELHENRREARERHIMES
Table 10 Leakage amount of representative components of

flavonoids with different sample volumes

Mz B (ug-g ! EZY)

R/
b e AhElE *hE IR A
corlyfol A “F-#3{A
AEE R T
0.6 17.1 0.0 0.0 0.0 43
0.7 52.9 0.0 29.1 20.5 25.6
0.8 99.0 28.0 81.0 54.7 65.7
0.9 138.8 49.0 129.4 92.1 102.3
1.0 159.4 74.5 164.1 114.4 128.1
12 176.0 74.5 164.1 114.4 132.3
1.4 194.4 74.5 164.1 114.4 136.9
1.6 2242 1254 164.1 114.4 157.0
1.8 276.8 160.6 164.1 114.4 179.0
2.0 299.3  190.7 164.1 114.4 192.1
i WABY 5 7BV SRRIRA AT, M
BB, SR STUE R, e

Pl 200 pg/mL BRI, HPLC VATIE 4
PSR B A7), CRIEER, AMRETH RS &,

SRR 11 fos, VEGRIFHEAESS 1.2 > BV
I, H AR R B2y AR A R (120~650 pg/g 4=
25); JRBEE VRN RN, PR R, 2 4
S BV I FEZE 30~110 pg/g 24, % 7 BV It
FHEARAER T BT e 4. X 4BV 5 7BV I
it B AT LL, DN SE TS S IR U TH0 B 4 R
PR S A, 225008 25.3%H1 25.8%,

®11 TRIERAROAIERRR TR E
Table 11 Elution amount of representative components of

flavonoids with different elution volume

_— MR 2/ (ng-g' A 4) BRI

Belil — - - \

UBUBY BN R A AR AR = corlyfol ; it % 1

FEE PR HNFER A TnE/%

1 8075 3064 1478 1938 3639 -
2 6394 2195 2558 2825 3493  96.0
32299 764 1665 1404 1533 215
4 1046 315 1377 799 884 102
5 64.9 00 1273 643 641 67
6 37.0 00 1015 511 474 47
7 209 0.0 79.8 343 338 32
8 161 213 62.6 262 315 29
9 176 143 519 218 264 23
10 102 248 383 108 210 18

FRETTLINA, WEdF 4 BV PEATHEML

2.4.4  KFLR PRAR g Al Ab i R A 2 T T 2 50 0F 5
5 HUCHUGEELF ) D101 KFLIR AR 10 mL #892:
Rk, 0.5 g/mL AMEEHEEGE 1 BV EFE, DL
mL/min GRS, W 150 5, H 30% 4R
1 BV BEZ AR IR, H 4 BV 90% L HE /i,
WA BRI, R4 TR AN B g e B S ) . 4%
PLETZHEE 3 K.

5 TR K LR B A i 4 A T S 3R HC 10
mg, HIFEEAC % 200 pg/mL AR TR, HERE
10 uL, 34T HPLC WM&, kMR, shhrikit &
8 PR AME AR . RANE TR REARNE G
Mo d. FLAA TR RE S, R % A AR e o
i £ B LRI 2 mL OFE 25 Bk RN B i Ak 28 ) 2 H
Y10 mg, NN LEEH]A 2 mg/mL WD) T 25 mL
BP, K 4mL, % “2.37 N AL AN-AT WA
G EEVED E H vt SE SR I R S B &

52 T R FLIR FRAR B 28 A 56 E 350 2 5 W 2 Y
Yo R e sl . AR IR R HME IR A
Fi FE K corylifol Av #MEr i T *ME IR . #ME IR
L 4-O-FEANT IR HER . hE lg R A A
EZ CGEEERMES RIS, DLAMTIRMm IS &,
HE5 W IRai b BT BRI AT L, LR & &
o BTN B SR B A BN AR B S &

gEIR (1 RIER 12) R, RALIR BB i 4l
BT, AhEREESEY) R DAME TRy v, AR a5
HLIN 60%, IR AT H 2> & B 29N 33%,
FERBTERAN, 2108 7%; KL AR T
AR AR S i, AR PR RN AR 55
Wil #ME R 2R ki R SR F L corylifol A
AWE T ANVEREE . AME IR SR 4-0-H B4
2 R 14 5 2 20 N 9.39% 4.82%- 6.03%-
4.99%- 0.68%- 6.74%- 5.36%- 2.75%, % % B %5
aifb e & BLRAMERT 1.3~5.1 %, 8 Fhigi
S B CPIME 40.76%) LIR4ALHT (14.13%)
13 £, SEER T BRI E S EREEL
93.6%, [FINE R ERAMT RS, EERES &
AR o CAFTT A R, alid R Ah-m] 0L
FEVE AT SR & LN 54%. 5 REW, KA
D101 KL AR A & LAl f ki i S BB 1 T2
e T,

3 Wig
JE e PeE AR (S-8) 551l P CAB-8 #1l DM130)
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Table 12 Contents of representative components of flavonoids, coumarins and bakuchiol of Psoraleae Fructus before and after
purification with macroporous adsorptive resin
J5 B K%
Rt b e WMEE AVEIE A corylifol ¥ME AME AMEIE 4-O-FAEEAN 8 FhECER *hETRERAREAN AN
M WE TR A BT BE 4% HREEHE M8 FERMOM R

Al miy 2.53 0.94 2.54 .30 053 259 1.59 2.12 14.13 2.99 25.84
At )R T EE 939  4.82 6.03 499 0.68 674 536 2.75 40.76 2.81 0.00
Al Jm A R 3.70 5.10 2.40 380 130 260 3.40 1.30 2.90 0.90 0.00
AN TE SR 590 220 5.90 300 120 6.00 3.70 4.90 32.90 7.00 60.20
aAfbEHENESEE 2160 1110 13.80 11.50  1.60 15.50 12.30 6.30 93.60 6.40 0.00

FMIEHERME (D101 A1 HPD100) 5 Fh 75 K F LI B4
JE XTI R B R SEAR S o CRrhar T S B
AR IR ER S IR S FRER corylifol AD (1)
FEAS Bl B ZR AR B 2, DLk tH AR M D101
KA, 2B SWEN 21, kR,
O THET R

ANFT 2K D101 KL AR i BEd 4t B 5 £
PITEASFBET 2 A E],  fe AN UL B P
KA, SEBSAERFLAR AT, AR (6D, mISERY
A MEL, TR R SR SRIRE AL B i 22 4%
P2 S 5 HA VAR B VIR, S AETE NN
R AL BRARS i 22 4 1 S A AR A I AR s

ST AN SR Y AR P 2 R A A 2
B, ARWRITRL 2 Fh SRR G g H =AM IR
AT R A 2 BRI CErrhE i S s AN
corylifol A) NFabr, & EABRE R, k% TR,
FAATRNE, BUERAM-AT WL 3 0t FE VR 5E L B i 45
PRI . ANE TR EE IR E B E G ANE B (4
60%) RIS (41 33%) FIbERTE (4 7.0%),
Horborhr HE M 2 ki HE B G R 181, A b L
B3 R AifaT S ) & & . F HPLC &€ 8 F
T2 P A SR AN RIS &, 45 R D101
R LI R AR B4 PTG 2SR v e i 2 2 [ B 25
R B fME RE Y, 4itb )5 8 P s & AN
CFIME 40.76%) 2124 bmT (14.13%) 1) 3 1%,
F B R A S B R 2R AT 1.3~5.1 £,
TR o A B o AT R P E B 32.9% R 2
2] 93.6%, 2 MEERSE GMFIRRMFAME IS
) TEAiLET 5 FIA BB (7.0%A1 6.4%).
Ty FH SR AT LAYl e B v s i Ab 5 A EE R A
21N 54%.

gi b, ARWEFTIER D101 KFLIB R Ag alith b
B A A, e AR, ) R B S
IR AL B ARS i 8 B 058 ot ot A R AN T 55 & B A
g, PR ET S, T 2R R ) AR A
%,

FBAR ALY EPRELEAZFR

SE R
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