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Processing of Psoraleae Fructus based on combination of Leigong method and
salt processed method and its hepatotoxicity evaluation
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Abstract: Objective Buguzhi (Psoraleae Fructus, PF) was processed based on combination of Leigong method and salt processed
method, and the hepatotoxicity of PF before and after processing were evaluated. Methods An HPLC method was established for
simultaneous determination of 6 index components (psoralen, isopsoralen, neobavaisoflavone, bavachin, isobavachalcone and
bakuchiol) in PF. With alcohol concentration, alcohol soaking time and steaming time as the investigation factors, the processing
technology was optimized by orthogonal test with the comprehensive weighted score of the decrease rate of index components
content as the index, and the hepatotoxicity of PF before and after processing was evaluated by hepatotoxicity test in mice. Results
The optimal processing technology was as follows: the salt-processed PF was prepared according to the Chinese Pharmacopoeia, and
then was soaked in 5 times the amounts of 80% medicinal ethanol for 24 h. After removing the medicinal ethanol and washing with
distilled water, the PF was further soaked in 5 times the amounts of distilled water for 12 h. After removing the distilled water and
washing with fresh distilled water, the PF was steamed in a steamer for 4 h and then air-dried. The content of toxic components in the
processed PF were significantly reduced, and hepatotoxicity in mice was significantly reduced. Conclusion The processing method
can significantly reduce the hepatotoxicity of PF, and provide reference for rational clinical processing of PF.
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2.1 HEREPFIEGRS EESTAENEL
211 fai%4F  Diamonsil-Cig 545 (250 mm X< 4.6
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FEBE, 0~12 min, 48%~53%A; 12~30 min, 53%~
70%A; 30~40 min, 70%~85%A; 40~45 min, 85%A;
45~50 min, 85%~48%A. K& 30 C; il A
240 nm; AFVAE 1.0 mL/min; #EEEE 10 uL.
2.1.2 TR AR A RSB PR BN I R
JEZ 15.00 mg. FAMEARZ 5.80 mg. HrthE i
B 9.80 mg. kM g B K 8.00 mg #MiEF fiE 2.5 9.00
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Fig.1 HPLC chromatograms of negative reference solution

(A)~ mixed reference substances (B) and sample (C)
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Table 1 Regression equations, correlation coefficients and

linear ranges of indicative components

8% EVEyYE ro IR (g ml™)

IR Y=75949 X+53173 09999  4.69~150.00
FAENER Y=49954 X+24365 09999  3.63~116.00
W TRRER  Y=53870X+12409 09999 1.53~49.00
WENERE Y=38986 X+19304 09998 1.25~40.00
IS0 Y=26 117 X+4470.1 09999 1.41~45.00
A B Y=14983X+44314 09999  13.63~436.00
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Table 2 Factors and levels of orthogonality

K A/% B/h C/h
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2 80 18

90 24 6
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Table 3 Design and results of orthogonal test

[t 7> H(mg- g ™)

5 A B C D GE®E Y%
WEER FAMIIRER B EIESR I MR R AMERCER AVE RS

1 1 1 1 1 4.955 5.645 1.585 0.646 1.418 35.105 41.67
2 1 2 2 2 4572 5.062 1.507 0.642 1.345 34.662  44.96
3 1 3 3 3 4.034 4.735 1.397 0.528 1.287 33339  49.02
4 2 1 2 3 3.872 4.487 1.417 0.622 1.316 29.038 51.42
5 2 2 3 1 3.695 4362 1.395 0.564 1.281 29224 52.59
6 2 3 1 2 4.160 4.650 1218 0.517 1.138 25439 53.87
7 3 1 3 2 3.730 4358 1.678 0.723 1.530 31.676  48.49
8 3 2 1 3 4.109 4.639 1.305 0.547 1.137 25.113  53.68
9 3 3 2 1 4219 4.869 1.233 0.616 1.448 26.640 50.97
K1 135.65 141.58 14922  145.23

K> 157.88 151.23 14735 147.32

K3 153.14 153.86 150.10  154.12

R 2223 1228 2.5 8.89
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Table 4 Analyses of variance

TERI W¥IEFIGM AME ¥ F P

223 TEZWIE N7 PRAE LR MR T ZH
FATPERIRRE N, PAT % 3 O il dh . 1% “2.1.47
TN 7kl a2 TR ik

A 91393 2 45.697 69.508 <0.05 A AN S ) o R bR o R, I A R A
B 27.871 2 13935 21.197 <0.05 x5, SHEMRELE, ) s E IR R A AN
C 1.315 2 0657 1.000 >0.05 e RSB ETE 15.45%. 5.61%, #HiihE g
D 14.404 2 7202 10955 - A AMEAR R AME IR SR AN R 0
Fz5 WIE&ER
Table 5 Verification results
.y =55/ (mg-g™)
" R FAMEARER b B AR v B &R IEECER hE
ENEdi 3.605 4.405 4.368 3.138 4.483 66.656
JL 1 4.164 4.644 1.221 0.491 1.123 25323
J | 2 4.158 4.652 1.212 0.478 1.140 25519
J i 3 4.165 4.661 1.205 0.502 1.134 25.414

A % 72.23%. 84.38%- 74.75%- 61.87%, H
SPAT SR (M o TR ARAR S B B AR 2
S, RHZE T E R ES .

23 FFEMITEN

231 HEHAZRHE  BOME RS 40 g, AN
8 5K, R 0.5h, $2H 2k, &K 1.5h, &I
2 URPREUR G W4 22 100 mL, BIAS4ME I Ha i) i 7k
PO, [FER AN E TR -

232 5% NIRRT ERIL N T4,
7 R SR ig 45 TEEMAZEK, #ME AR
FIRAG (1.5 g/kg)s o (3 gkg). & (6 g/kg) F&E
H, *MEHEME (1.5 g/kg) (3 g/kg). = (6 g/kg)
FIEH, BHAZ 1R, E8igshdiT1d.

233 MiEAfeR DR ig AAERE, Ba
SEEOKE R, ERERELM, =R F 3500 r/min &

L 10 min, 4385 IME . 4% B & 1 B 45 00 2
ALT. AST, 2R ILEK 6.
234 JHHERBAHAGURE ARG RGN R
JFEWE, FRBE, TN RS IR R =5
BKFRE), 4R NE 6. VIHUNR—MHFFIET 4%
FHRE R E e, [ BCAH SRR 5~10
%, M€ 48h Ja, AV, WHHE Qeth, St
TEHALHE (B 2).

SR, *VERE S HFRIEL ALT B STt
= (P<0.01, 0.001), #MEMER. o (KFIE4] AST
EEFE (P<0.00D), *ME S AR REEH
BE (P<0.01, 0.001), #MEJaHh| T 8% =
o SXTHRAIALL, AMEMESE. R R ¢
PSRRI, 7T J 1) 2P A DA 2 57 5 AR
S5 RN E HE A b R e 2 P

*6 HBUA/NFIFRERAKAMME ALT. ASTMELR (X+s,n=6)
Table 6 Determination results of liver coefficient, ALT and AST (x+s,n=6)

205 HIE/(gkg™) JFRE 22 50/% ALT/(U-L) AST/(U-L™)

o HE — 5.58+0.17 19.680+5.073 22.139+4.246

S il 6.0 6.041+0.32 16.145+6.990 24.661 £3.675
3.0 5.25+0.40 14.082 +4.964 25.5514+5.938
1.5 5.374+0.78 14.57345.131 23.88242.301

e g 6.0 6.97+027™"* 42.393+4.760**" 64.589+5.287"*
3.0 6.524+0.31" 33.003+3.939* 42.305+3.664"**
1.5 5.9040.29 24.082+2.365 34.085+4.009"*

HxEA S, “P<0.01 **P<0.001
P <0.01 "™P<0.001 vs control group
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e

e 1.5 g kg™

HhEE 3 gkg!

R 6 gkg!

B2 NEFFAARERS (HE, X200)
Fig. 2 Pathological morphology of liver tissue in mice (HE, x200)
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mg/g, SANELEL FERUR AN E R R A A R
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Re sy R AN ARR B B FE . ANEF AR ThRe); B
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