IR R ot K B AR O 7 i o B s A 5
BERCG BLE RLTAR ) B BRI R A REPES A HEE KT A
712046;2. kB E PE A AR, BE  710003;3 A KAAHRAT, B 710075)

FESES R283.1 XHkFRERS A
DOI  10.6039/j.issn.1001-0408.2023.12.07

XEHS 1001-0408(2023)12-1443-06
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EARRAE LA T N R B EERAASER T2 h, i LA S AR S D & 69 F B IR (LCy) Ao K AE 558 (MNLC)
AR CERR A A R, A LR R (MNLOER T2h MR HFAR L A ABSFRE AR L S FEAR ., KA
Pearson 48 £ P AT RN R A A B 5T A MAM, ER 54 KRIM L, R R SRS P AN IS 3 S ANE I8 349
LB BFEBEIR(P<0.05), mEak &L RBRRARPANVEIRE JTANE IS E AN IR BN 092 R E I (P<0.05), A%,
AR RE ENE B S ERRAESAT AR KRR LCo s A 4 2.45.5.00,5.38.1.55.2.36.,0.64 /LA £ Fit),
MNLC %51 4 2.21,4.53.,5.02,1.37.,2.13.0.53 g/L(2A £ 252 it) ; 2 @ s B A, SAF AL 5 I & 4) & 3 R Ik R R A2
B9 AT REAR R 5% 5% 38 B F M 83 (P<<0.05 3 P<<0.01)., A#MEFSE: STANE B & AME IS 5 M5 itk R 5 I DR AR 5+ 52 R 5%
AR (R>0.7), i AME IR & ZRIE AT IE 3 AR BG4 £, 280G ANE IS & JHANE IS & AME IE
By o) A F 3G e B S 0O AT Bl B 5% BT S ANE IS IS RS H A ZEAR R
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Study on chemical compositions and hepatotoxicity of water extract and ethanol precipitate of processed
products of Psoralea corylifolia

LI Zhuoke"?, LIU Yang®, LI Ye*, WANG Chunliuv’, LIU Feng’, SUN Tingting”, ZHANG Hong" * (1. College of
Pharmacy, Shaanxi University of Chinese Medicine, Shaanxi Xianyang 712046, China;2. Shaanxi Academy of
Traditional Chinese Medicine, Xi’ an 710003, China; 3. Shaanxi Buchang Pharmaceutical Co., Ltd., Xi’ an
710075, China)

ABSTRACT OBJECTIVE To study the content changes of 5 chemical compositions in water extract and ethanol precipitate of
different processed products of Psoralea corylifolia, and to preliminarily evaluate its hepatotoxicity. METHODS The water extracts
from crude product of P. corylifolia and processed products by Leigong method, running water rinsing method, and salt stir-frying
method were prepared, as well as the ethanol precipitates of processed products by Leigong method and salt stir-frying method were
prepared. The contents of psoralenoside, isopsoralenoside, psoralen, isopsoralen and bakuchiol were determined by high-
performance liquid chromatography and compared. The median lethal concentration (LCx) and maximum non-lethal concentration
(MNLC) of each sample to wild-type zebrafish juveniles were calculated after 72 h of treatment with different concentrations of
water extracts from raw product and processed products by running water rinsing method, Leigong method and salt stir-frying
method, different concentrations of ethanol precipitates from processed products by Leigong method and salt stir-frying method,
and the acetaminophen was used as the positive control. The basic morphology of wild-type zebrafish juveniles and the liver
phenotype of transgenic zebrafish juveniles were observed after 72 h of treatment with the above samples (MNLC). Pearson

correlation analysis was used to evaluate the correlation between component content and hepatotoxicity. RESULTS Compared with
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the water extract of raw products, the contents of psoralenoside
and isopsoralenoside in the water extract of different processed
products were generally decreased (P<<0.05), while the contents
of psoralen, isopsoralen and bakuchiol in the ethanol precipitate
of Leigong method and salt stir-frying products were significantly
increased (P<<0.05). The LCs of water extracts of crude

product and processed products by running water rinsing
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method, Leigong method, salt stir-frying method, and ethanol precipitates of processed products by Leigong method and salt stir-
frying method were 2.45, 5.00, 5.38, 1.55, 2.36, 0.64 g/L (calculated by crude drug), and MNLC were 2.21, 4.53, 5.02, 1.37,
2.13, 0.53 g/L (calculated by crude drug). Compared with the blank control group, the zebrafish juveniles in each sample treatment

group showed different degrees of deformity, the liver relative fluorescence intensity was significantly weakened (P<<0.05 or P<<

0.01). Fat-soluble components such as bakuchiol, isopsoralen and psoralen were highly correlated with liver fluorescence intensity

(R*>0.7). CONCLUSIONS The processed products of P. corylifolia mainly compose of psoralenoside and isopsoralenoside after

water extraction, the contents of psoralen, isopsoralen and bakuchiol increase after alcohol precipitation, and the hepatotoxicity is

positively correlated with the contents of liposoluble compositions in P. corylifolia.

KEYWORDS Psoralea corylifolia; processed products; water extract; ethanol precipitate; hepatotoxicity; component content

K I R AN N Psoralea corylifolia L. 1
TR WG T OTEAR) A Bl a8 ik
TR 2R SRR R, A A, BATR
B BH g R TE YD, Sl R 2
MEAFR , AME AR KA S i 590 e i PRAS RS2 IS /28 A (LA
Wi ) H 1338 2, © N il 29 HIT A BN ) G
WO 242 AR Rl R 1 A

A FRAME IR TR SRR T i 18 34 TR 3 2 g L
A CR A M RIE)  iZ-BIC 8 U, PEAS R MR, 75,
PR 1 , W JOHAR KR = AR, A28 B 2= H
o, BT BT R, S AR HE (LT fifR
CERART) IR AL PR KR ANE IR R A

B2 AN IR SENR R ) s KR FR/K 78 55D BR
AL BRI ANE NEH S AN IR A Y, IR
AR IR WAL, DT A5 AN B S A T A BT T
WEY . BRER LS ANE IR 7 ik b L R R A E D
RS IR R AL S i A2 o WFSE R, #h &5 A
I 25 PEAS LA , W] TR bR, Ol e s
B ANZPES s H AT, AR U R 4 AT
AN, 22 BN RS B2 il i B 1% 2
BUSEPER) E 2RI, P A E IR AT IR AN

B AV IR R AN IR BA TR AR
L AT ST R B, A R 7 12 ) X 4B R o o oL
TRHEAE T REE I A 35 22 5 3 s TR, 35 b s Ak
J7 AN TR BT 3 CINA P (Bt a5 ) Xof b 3d sl o 1) 5
IR B RITTE R 22 46 FP e AT R M R i = 91k
AR AR B BN TS SO REE 2507 T, WA R
B IBOT 30 OK A BED0) XM i b 5 A E SO REE
JR3 SR 1 R TR o T, AR5 AN Rl DR o
G2, R FH i SRR €33 (HPLC ) 32 X6 A [m) A ] it K 4
FIEEIURE S P AN IR R SRAME IR R AVEIRH b e
JEH AN IR B 5 R B S A TN E 5 SR B S
ERRIRT AL PR M IR A [ 1 ity 7K S RSO i )
P, It — 200 L3R ey 5 T R AR G, A
I 0 T2 M Y 0 T it ok B T 5 A 3
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1.1 FEUE

AHIFFE T ] 32 A A A 45 1260 9 HPLC A (€ (=
Agilent A F) , SMZ25 RIZ 7 44 1 45 ( H 4% Nikon 2
), BS210S .BT258 AL T 43 M K- [ 58 2 Fl i B 224X
AL A RA RS,
12 FEHBSKH

MR 2545 (L5 20050 1) I FH Z N TR 281k ),
2RV A Hh B 251 5 e SR ZT 0T 5% B3 256 5 S KR A b
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99.4% ) Y50 17 v T 24 SR FFE e 5 R R X R
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I Sigma A F) s I | LN sl iR AT
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mcherry ) B 298 Y655 3L N BEh 10, T BE 2 40 349 1) 572
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JILEA A HE I AB 28 M AR TR B £ 6 T JF M 2655 3L A
BEDfadi 101 HeBii A S RL & v, FH 25 BH A RS e 5
S0 53 I HIG R BR A 890, 5 A il r-~ op , 17
bR J5 10 min YA MBI , K fa IR ES A5G IR BE IR K 1Y
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o A BE 1 IR B AR A [ PRSI E s
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2 AEEHER
2.1 F#hEREASERH &
2.1.1 AMEREAE S SOR TR It K SRR i FeAR R
FELZE O A ST P O TR A B AR TR R L Eh Sk
H il i FRICRN G AR b S B AR TR i 4% 100 g,
Jn 8 A K, BRI L h X2k, i3k, & I8 W, % T,
RIAS M IR A S B A0 TR BRI  Eh S vk ]
AR PR (B 1 g BRIl AE > 14124 6.226 7.15.479 9,
13.966 5.5.452 6 g) .
2.1.2  #MEBRASFEME S S BETIRE S, AREUE ATk AR
K] 45 100 g, fin 8 A E K, AT HRE L hX 2 ¥k, i
U8, BT UB MOt e 2 — e IR, i 2 2 R AR A8
FT70% , T 4 °C T & 24 h, ok, MISAR], % T, BNS
BN AR S R A PO BEDORE & (BE 1 g AR A 230l AR
MTE2455.4945.13.054 8 g) .
22 AIBEESRPIMESHEENTE

K HHPLCIE#A T AE
2.2.1 ARSI AHS o5 SRR B
W A E R ANV IER FAME IR R AME AR X R
rb i, I A R 2 PR A9 R Ry T v
43514 0.582 5.0.502 5.0.240 0,0.567 5.0.330 0 mg/mL
TR X BRI T, 25 o
2.2.2 MRS AT SR R AR 2.1
FHHEA 0.25 g, EAEIEM T, i A 30.0 mL, FRE
HBFE (B2 600 W, 451 % 40 kHz) 40 min, 0%, FRRFRE
Jo i, FH FR BRI R R 0 I U8 BREEIE R DA 0.45
pom JE BRI 8, BASA5 A RRE S R
2.2.3 a4 L) Kromasil 100-5-Cis (4.6 mm X 250
mm, 2.5 pm) K @35, DL EE(A)-0.1% H R R (B)
h I A HE AT RS E Y (0~ 10 min, 309% A—40% A ;
10~30 min, 40% A—90% A ; 30~50 min, 90% A ; 50~
52 min, 90% A—30% A; 52~60 min, 30% A) ; #: i K
30 °C; i A 1.0 mL/min; K%K K 246 nm; HEFE R
10 L,
224 LIEMHLE BURA NIRRT
CER S TREEUURE &) B X BRI 0 CFP ) 450 o, 4%
“2.2.37 I T A A R E L e SR R . SR
I A5 ARE DU O €6 155 0 125 30, BRI X RS T4 o
Bl g Ean & 1R (BT RS HPLC B8 ) o
225 LM XRRGRMR EEREE  HhlEc2.2.1”
TR N IR S AT 0.2.2.0.6.0.,10.0,20.0,25.0 mL, 43
) FH FR AR R 28 25 mL, YR AT, il A3 R STR A X HE i
o 3 W RV 10 wL, 4% 42.2.37 30 (a3 25 1
W, DAXT BRS E R S SR B AR bR () L D THT AR R DAL A
(V) HFEATEAERNA A RIE R (R 1), S50 3R], 55
B FE A 1 A R P 5 e T R R O R 38 R A
(r>0.999) , ZFBILIMEMELE 3: 1,10 134 & 14 1k
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0.02.,0.02.,0.09 pg/mL, =& & PR 437 >4 0.16,0.13,0.06
0.05.0.38 pg/mL,
x1 WEESMBIEEXRERER

PRl CEpigE: r GittiiRlng
Bl Y=48074X-190.42 09998 0.046 6~5.8250
LG Y=5008.65+71.84 09998 0040 2~5.0250
HEIRE Y=8 945.4X—48.42 09993 0.0192~24000
FETRR Y=74513%+730.95 09997 0.0454~5,6750
B Y=755.5X+0.35 09996 0026 4~33000

2.2.6 AEFHEIRE  HC2.2.17 0 FIRA R R I 1
“2.2.37T A SR A SR 6 UK, 1D SR A LA G IR,
IFEAAANT IS S AMT IR AMT IR R RAME IR R .
#IE i B U 1T AR A RSD 435124 1.09% . 1.36% . 1.34% .
1.28% .2.05% (n="6) , RN H L R 4T

227 HEEMRLE RSB PR — M AR (R
OSIEBERIURESL ) 663, iy 0.25 g, & HR“2.2.27 30 T J7 k]
R RE AR, PR 42.2.37 R (A S5 HERE AT
PSR R A B 7 BB RE T  FANE iE
AN IRR AN IRR AVE IR M . 45R W
7N, IR R RSD 40514 0.96% . 1.25% . 2.11% |
2.43% .2.84% (n=6) , LW L EE R

2.2.8 FoEtREe WUl —FhE Be bR S R (R A
IRBEDUREAY) 352 °2.2.37 0 N A 40k R = T
#0.2.4.8.10,12.24 hiFEFE 10 pL, 0 S0 AR, T
BAME IR AN IR AMEIRR AMEIR R AME R
i 8 T FR % RSD 43 5114 1.90% . 2.63% .2.70% . 2.72% .
2.77% (n="7) , RWIFEFEE IR T AUE 24 hNFRAE
2.2.9 JMEEEIRCRIRES B2 N AN AERE S (R
PEEEURE A6 4y, B 24 0.125 g, KSR E A BImA 5
b IR A TS R, 2.2, 27 TR 5 B A AR A A
PR “2.2.37 T F 5 AR BT T AS AN B IR T
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SEAME IR HMEIE R AME IR R MBI SF X
FE [ 2R 43 514 96.45% . 98.74% . 96.52% . 102.26% .
100.74% , RSD 4351 41 2.35% . 2.49% .1.94% .1.32% .
2.14% (n="6) , & WZ 7 B TN AL

2210 BESRIGE ARG SFREC2. TR A RER 0.25 g,
F542.2.27 1R 7 ikl b aURE SR T, T “2.2.37 I

O S VEREIN 2 |, 10 S TR RN O FR SRR
i RS AP B B . BEREAR A TN E 3 YR AR LA x £

s 227N, FER FH SPSS 25.0 A A AT IR 2 5 2240 b, K
Bk «=0.05, L5 UL 2, K 2A AT, 54 50K
PEFE S LUE , AN R ] it K B A S TP b B I T SRb B
HET Y & 1 34 10 35 AR (P<<0.05) , T 7 2N e Eh 4 i
UUFES AN B IR R AR IR R AME IR 1Y & i
FTE (P<0.05), HE2B(LISF & EFRR) T, 5
A i ECER RN TR ]t A TR AR o v B T o
A TR, L B AT URE S S i T R
Z(TF%49.8% ). HE2ATLIFE L, KIEFE S LLANE IR

H AN R o 3, o B e 1Y R A K R
FEAL CF3412.023 mg/g) , Fefll R & oK B il (71
6.490 mg/g) ; [FAIHT, 548 5 LL AL, T A5 (R LB ITAE
fit HP K AR o0 1 R E A BT RRALR 1T R VAP A A3
AEIRER FAME IR R AN TR Y R Y R R, 43
SRR Y 10,016,548
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Achtok wUKERE ok dhdgk o ATk dhEgk
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Sph iR+
EE‘% %l\mﬂam Hit
Luwkk#uu_ozel 0.055 0072- 0315 0388 12.411 Ii?ztfa

TOKEE KRS 4.593 3.718 0.186 0.212 0.231 8.311 0.398 0.629 8.940
TAVIIHERES 3,985 3.229 10,139 0.128 0.095 7.214 0.268 0.362 7.576
ERSIIHEREN 4.113 2,377 0.206 0.036 0.054 6.490 0.241 0.295 6.785
AL, 3317 2.714

1.755  6.030 3.868 9.898
FRAEBEIURE - 3.544 9.666 F/ME

B. A PP i/ (mg/g) ]
a: 5 S KIRYI LA, P<0.05
B2 #EBEARERERFIMEINEE

2.3 EIEHESNFSEITN

2.3.1  ZRRECH]  FRELC2.17I R AL G, F DMSO
WIS, 5 BE S R8s 57 W (PR B NaCl 0.29 g KCl
0.012 g.CaCl, 0.036 g .MgSO, 0.04 g, FI/KAMEZE 1L, 5
TR IR e RIS ) ek 2R I T R B, 45 H o

2.3.2 AMEIEFEM B SRR SEHUER 3 dpf B
A RISyt gl o, BEALACE T 24 FLIGFR L. AR AT
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TS0 25 2 1 B AR S K BR A O VR 3 003 A 360
380,400,420 ,430 wg/mL) i /K B PE K $E 2 (i ik
BE 439124 290,300 ,310,320,340 wg/mL) E/A KR
(A EE 435124 350,360,370 ,380,400 pg/mL) Eh#¢ 1k
FRHRZH OBk 4331 R 250,260 ,270,290 ,300 pg/mL) |
BRI (BT i R B 5391 2 170,180, 185,190,200
pg/mL) Eh K L EE AL (BT B2 43 1 R 420,435,440
450,460 wg/mL) F1Z5 (0 B2 (SR IARBUK ) B4 16 4%
24 h 29, E L4525 T2 h, 0 SRR BE 5 fa 4y £
FIFET-IE DI RIET -3 (% ) . >R Origin 8.0 # {4k
AT DA 73 A7 [FE— e JE R Y, 29 ik B (X)) 5 %)
FAETH(Y) 2 IEAH S, RIASAH R [B1E 7 R2], 5
BE WL e )5 (half lethal concentration, LCso) Al K AEE
Bk & (maximum non-lethal concentration, MNLC) , 4%
W2, a2, DiAEZ I, AT Rk
FERE 5 R BRE T £ 4 €71 118 LCoo (23 590 Ay T 17 s TR
1 2.28 . 2.42 4% , AT U3 P A kb ) ot BRI (5 0T BAE L £ 4
£ R BFEPE T T LK SRR 5 5 A K B O A
K B e v A B O A A T KR I R X A BT
FEAK (LCs0 JMNLC T ), (HER 5 oK BRRE S AT URE
HBEPEYIA T3 38 (LCs JMNLC F#{I) o
F2 HHWAREIYTFFEFLC, MNLC

Fibl Wi LCy/(glL) MNLC/(g/L)
kiR Y=02003X-70.9400 245 221
KIS A 1=02629X-76.9430 500 453
TR 1=031226-1123200 538 500
b8l <l Y=0243 5X—61.0000 155 137
FAREA Y=0469 4Y—76.714 0 236 213
BRI Y=0401 9X—39.084 0 0.64 053

2.3.3  ANEREFE S X BE D 2t AR S R ik
WOE 3 dpf BF A= BURE Tt 4 fr, LA AP PRS2 3 vh 4%
FE AR A MNLC A S BT R TR s s 1 0 R
ZH T BH A X BEZH (X 2 B2 5L 1.2 o/LY) , B4 16 5% .
B} 24 h W20, LR LA 25 72 h, M BE T A 4y £
MEARIES, G5RER, EEA 1205, 55X
S VLA , BRI % LB T £ 40y 200 B, TR K L O
RIEAR, GRS, WA TR P 5 5 M R AN TR i Ak B 4 35
Iyt 2 2 0 AN [RI R B2 A WRE I, anAS [RI R B 90l
Jif K B A Y B DU RN £ 5 1k BT 4H ) B o £ Ky £ 34 3
PR AN [ B 1) SR s ol i 7 A TR K SR 2l By 4 £
BT AR AN ., 25 3 LA 3.

2.3.4  FMERERE SOV BE gyt IR R LA S BE
BUEH 3 dpf 9 Tg JF Ik 2 66 S R Bt a4l 1, DA Sk
B SIG H ARE S AY MINLC AR Ry HE T FiUS v ) [
T 25 OO RRLH ATBH A BE 2 (6 2 2 1.2 /L),
TU116 5%, B 24 h 2GR LA 25 72 he BEIG R EE
L 2t N 5% H FELF e R, i B T
Ik 2% 29 08 22 9190 5 K%, £ JH Nikon NIS-Elements
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XSGR EE (LAZS 6 R 22080 DAVPAS H 5 5 B
(PIE M) o 48 L x + 5 27w, >R JH Graphpad
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BN TR ER5 7 BET 4 B o &)y 8 (14 T PO W T 2
e, IS AL, 5 A5 PO RRZ LA, AT AL BE
4y 0 Y IR XS 2 D'tk HE 247 1 2505383 (P<<0.05 =l P<<
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24 HBIEEBERSERS SHSENEXEST

{if FH§ Graphpad Prism 8.0 £, 73l 6 Bk i A
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