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Abstract

The optimal conditions of extraction of psoralen were explored from Compound Radix Ficus hirta
Vahl preparations by response surface methodology. Based on one-factor-at-a-time experiments,
solid to liquid ratio, temperature, and pressure were determined as independent variables. Re-
sponse surface methodology (RSM) based on a three-level, three-variable Box-Behnken design
was applied to study the main effect factors of the extraction process of psoralen from Compound
Radix Ficus hirta Vahl preparations, and establish the corresponding mathematical model, then
response surface analysis (RSA) was conducted with the psoralen in the preparation as respon-
siveness. The optimal extraction conditions were obtained as follows: the temperature 43°C, the
liquid to solid ratio 51:1 mL:g, pressure 36 Mpa.
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1. 5|8

TR BRI M IR B BT R RP PURA . Horh, TG BN SEEHEYIHRINAE Ficus hirta
Vahl (AR, WRH, PERGER, B UM, BRI, SFEES AR, R Im R, A e 1.
HEBERIIATELR. QR[] HIEE3]. FER[3] HK415%. DUCKHERTTUEY, fis B EA 8%
SPIRS] XEFRAVE XA AR (6] EEAPIRE[T]. P8 HUAUL[O]. SBR[ 10]5(E M. #hE g
REABORAEEN, RIAEBROTEEFRMER D 2 —, AT TR R AR ARTE R 1]

2. HR5S{LEE

BRI IR a2 M BENELGRAIRA T, ZLUPD; MR : %22 U3000 i 30mAH
A, iR C18 (2.1 mm x 100 mm, 1.7 pm); H-F 08 KPR - FER12); %P1 milli-Q Direct
8 4li/K{X(3EE Millipore A #]); A PG A (BTSN ERAR); ML Z P A 7).

EIEEX S THEEMZ M ER AR, 5 110739-201416.

3. FEESR
3.1. BIEEMEFFIPIFERRENTLE

TABEHR. BT RERZ DR NEIE . By, REES, BiE. 42 0.12 mm 5K, #
PR YRR AL 35°C £ 5°Cs IIAEREUN FRL S & — 5K, TRA TR R ELE E RS
e R SITR B s IR B 2 2 R I B IR GG 4 R/ — i K7 P T IE SR, 2
HG R A R e AE T 2 R 0 2 TR 4 R TL 2 1) v JR 28 LA 20 34k s SRR EE RS, [EVR0TR &40 B 0o DT % 5
PERRZ I S FLAEN 500 nm 1M EEREREAT RE s JEOEN BB RIHAT IR BIEIRGE R B RSE 10, 15
BIRAEW; W IRAE I B E TN AT E T, B
3.2. BIEEY

C18 (2.1 mm x 100 mm, 1.7 um)t it MBI NKA)-HFEEB), %4 | FnPeBRE T 247 B v
Jii, VA 0.4 ml/min, FEiR 35°C, #EREE 10 pL, KK 245 nm.
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Table 1. Gradient eluted program
=L R ERRR

1] A% (vIv) B% (v/v)
IR 85 15

10 85 15

25 40 60

35 40 60

37 85 15

42 85 15

3.3. MEEBRFIE

X IR SA T H . BURNVE IR R IR i, R AR E, BT S0 mL ®M, INFEEE R, @O
100 W, Hi# 40 kHz)fl HIAMOKIETHEZ 1°C), AAESE, MPEEZE, %5, KHREhE s
FIREN 0.188 mg/mL HITAWR . it LK 1.
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Figure 1. Chromatogram of psoralen reference substance
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34. Bl BBERABIE

PR IR ) %% Bt 0.5 g, FEERE, BT S0 mL BREHETEIE S, RN 50% F BV
30 mL, #BF (I 100 W, #ii3 40 kHz)3EHL 30 min, €1, MEREISGAFIZET, FREMN FEAEMR, IF
HRAE SmL FEMT, N ERBEEZE, 5], £ 0.22 um FFLEEEERER, BUIE AR R AR5 .
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Figure 2. Chromatogram of sample
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3.5. MmN EIRE SR
SN R IR A, EERPKERREEL) $RBUREAMRBUS 1B ERR, AN IR
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EEONWRNAE, #RYE Box-Behnken A [SLI0 o IR HE, e HESRIR LA, W NTH 70 IR R KSE L 25
T Design-Expert8.0.6 KA H#ATEIE 0, i€ IR L2,

Table 2. Factors and levels table of response surface experiment

= 2. W ESHEF RkFR

SBE P w7
-1 0 1
WICEE(C) A 20 40 60
BIE H(mL:g) B 20 40 60
FE71(MPa) C 10 30 50
Wi 7 1H] S 56 7 58 e S5 R WL 36
Table 3. Experimental design and results for response surface analysis
F=3 MEERESTRERSER
Fe5 FRHURFE(C) EHR L (mL:g) J£71(MPa) AR B (nglg)
1 -1 -1 0 3.69
2 1 0 1 4.52
3 -1 0 -1 3.39
4 0 0 0 4.95
5 0 0 0 491
6 1 0 -1 3.86
7 0 0 0 5.16
8 0 0 0 5.14
9 1 1 0 4.98
10 0 1 -1 3.95
11 -1 1 0 4.16
12 1 -1 0 432
13 -1 0 1 452
14 0 0 0 5.09
15 0 -1 -1 3.09
16 0 -1 1 425
17 0 1 1 4.87

22844 Design Expert8.0.6 7047, #MHIER S ESIUEE(A). BHkLL. B). #EUE IO — It
T B AT A -

Y =5.05+0.244+0.33B+0.48C +0.0474B —0.124C —0.060BC —0.3742-0.40B2—0.61C2 » R* =0.9700 ,
R’adj =0.9314.

[ VA )7 22 o A R LA 4
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Table 4. Analysis of variance (ANOVA) of regression equation
4. BFRBFES

Ji ZER R SR H A By F PProb > F RENE
Model 6.3735 9 0.7082 25.1281 0.0002 -
A-il 0.4608 1 0.4608 16.3508 0.0049 ”

B-EHK EE 0.8515 1 0.8515 30.2146 0.0009 -
C-JE /1 1.8721 1 1.8721 66.4290 <0.0001 ”

AB 0.0090 1 0.0090 0.3202 0.5891
AC 0.0552 1 0.0552 1.9596 0.2043
BC 0.0144 1 0.0144 0.5110 0.4979
A? 0.5609 1 0.5609 19.9044 0.0029 ”
B’ 0.6653 1 0.6653 23.6068 0.0018 -
c? 1.5796 1 1.5796 56.0499 0.0001 ”
B 0.1973 7 0.0282
AT 0.1459 3 0.0486 3.7840 0.1156
gl iR 7= 0.0514 4 0.0129
eyl 6.5708 16

T TREZREE(P<0.05), TREZBNELE@P<0.01).

M5 ZE oy M a5 SR a i, L p = 0.0002 < 0.01, 6 HH LUK iR @ 0 [ A R AR B 2 . AR R B
R*=0.9700, f&IE &% R*adj = 0.9314, FWIRASCIE S5 &, LB p> 0.05, KLIAALE,
F 2 AR PSR A By Co A2, B2, C2 XHRES 45 Bk 5.3 (p < 0.01).

FIFH AR, A0 E = A LB S e B T AT B 1) 3 R BDRNAR LG SRR A BAE RN B I 3=
SR, FEERRR L AR BRI, AME IR RIS B R E NGB TR AMERET
LB SRR L IR K T2 S RO LR . 18] 4 RAE N SR BAEAAME IR R S BRI, MEE
JIRIBE ARG FE A =, AME R RIS = BN RN R . AV IR RIS =32 K s KT
ZHRMCR R . (& 5 RS SRNE HE A BAE X AMVE I 2 S s s, BEAG IR AR Ee s, &b
HRERI & B E NGB N M. AE AR RS & SRR L 0 52 RS2 SR IR R #8 LL A A 42
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Figure 3. Interaction between liquid to solid ratio and temperature
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Figure 4. Interaction between pressure and temperature
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Figure 5. Interaction between pressure and liquid to solid ratio

5. EhSHRIRLLIZEIER

i PR Box-Behnken SERREE R, DARNE IR 290 RIME, A e A AU TS BIA R B BRI T 20N
JELFE 43.30°C BHR LA 51.45:1 (mL:g). [ 77 36.26 Mpa, EIL T & 444 N Ml vk 4 b TLie Bk i &
TN 5.22 mg/g. (HFEESLEREEMERTATYE, WMok e s T 2SH0NIRE 43°C. B A 51:1 mL:g. &
7136 Mpa. TS EREAR IS, fEUL T2 FEE =005, HRE ST IER S RN 5.25
mg/g (RSD = 1.97%, n=3), UWHRAIRES BN ERESEE TS, L, *MEERNEEER 87.4%
(RSD =2.01%, n=3).

HEEmE
ERPER “MHARBELEAITREPRAGIEE SR E” ML R A o @ w g
BN E “ RIAATAEYBEZ T R CIH 07, BH%S: 20180801000,
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