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[ Abstract |

Method : Optimization of microwave extraction technology parameters for Fufang Buwu syrup by response surface

Objective; To optimize microwave extraction technology parameters of Fufang Buwu syrup.

analysis method. Result;Ratio of material-liquid, extraction time and microwave power had significant impact to
yield of psoralen, optimum extraction conditions were as follow: ratio of material-liquid 1: 10, microwave power
40% , extraction time 26 mins. Under this technology, yield of psoralen reached maximum ,with estimated value and
verified value being of 36.33% ,36.38% . Conclusion; This process was simple energy saving and high extraction
ratio to old process,and had good reproducible.
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[ Key words ]

analysis method

RE 5 Y /NI H o PR, T AR A v 24 55 A
PR AT T2 R A SR AR SR e T

ST #h IR (5 b B o e o — BA TR BE g Be
PR ) b T7 e bR VELAE TSR 1L R 2 4

B, A IR L RS G BE 2 8%, TR H A %
i 79076 I PR 10 AR 4F 77 20 2, HIGW A R
SIS o D i B it v 2 4 G v B — TR £ A
5548 48 Tl Al Az 7™ 4 BT 35 (R 3 R[] 9 3 5% )
L, BA B 5 SRR ARIBCR & I Y

[KFEHEI] 20110831(005)

[(BEWB] LR B2 G R B 24 0T 58 36 4 5T H (2010LC-

018A)

[ERMEE]
13856069856 , E-mail ; wangsheng8570@ 163. com

CWRFD, BT, DB 25 W R W 5t Tel:

ORI R 527 kb L W AR BT S S B AT A
s . ST 2, J0 A B Rl 42 BT Z g 4
TRE BRI ELE U, AT T A 07 b S SR A

HRARICT 2
1

TCL SCANNER I # 9 #i 1% ( #; &= CAMAG A
F]) ,NANOMAT4 #I F 3l o5 £ 4 (Fi + CAMAG 2y
H]),BP211D #Y 1/77 K (18 8 %€ Z F 3r 24 A] )
WDS00TL21-3 AU {3 et (LA 7 A% =2 AL A% SE L A
FRAHED o

.25 .



o518 5 2 )
2012 4E 1 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 18 ,No.2
Jan. ,2012

AR VZLAE 5 AE 2 (38 H e B B 2 B
o — B BE e b 2 o S i), b iR 3R 0 B (S
110739-200814 , v [ 24 i A= Wy il & A 22 BT ), 3501 44
R pr At
2 HAEE54ER
2.1 AMEFREER M & I
2.1.1 HWyE e FE S BRI b Ty e
AN 20 FEFRILZY B, ¥ — 78 0 WO EG , TR D Z RN
TR B ) 2 B0, 3k U8, B W v 4 & 25 mL

PR SE R &Y BRI 10 mL bk
et R CBRFEI 2 IR, Bk 7.5 mL, &1 LR
R, MR T 3R N LR LR, e w5 1
mL

X BRI TR T A R R BORD B i R R
5.00 mg, il MR L FR ¥ Mt JF E 4 3 10 mL &R,
B4 0.50 gL~ fy X HE Sl VA T8
2.1.2 SRR A EERE RS WOBCHE IR A
W AN RE 2 X B R A S pl, s TR — AR G
HZM L, LR O Be- TR & TR -— 5 ot -H iR (4
1:1:0. 1) S JRIF ], T4 A1 10 min, J&IF, B, B
+ B AMEET T (365 nm) KL L SRR 1E 200 ~
700 nm HEAT AU AT, 25 F AT I ORT G IR
VS WARAE 300 nm Zh ¥ A 5 KWW, B8 2 300 nm
I E A .
2.1.3  prdfEM L 2l R A IO B T
0.5,1,2,3,4,5 pL fi T —#EHE G )2 b, 4%
2. 1.2 WURJr ik IR B BT E 300 nm R
. DI A Y S AR b5, AR & X O A AR A
AT AR T, 75 W T R Y =3 945.440 +
8 010.521X(r=0.997 1), BN I8 Z £ 0. 250 ~
2.500 pg A RAEFIIZLMEL R
2.1.4 AhEAREMEENE %W ECHE
W KN B IR 26 RO W, AT R — BRI GO R AR
e H 2002 WUR 5k R IT I R R E E A0
AT ES, BRI K 300 nm,

IR R AG R =M, /M x100%

M, R I T R 2R 0 5T 5 M R I I 5 ik
2.2 BAERFH
2.2.1  FRMCEE R R R AR B i Ab
J7 LR B2 44, 43 ) 35 2 B8 R ] o 10,20, 25,
30,35 min, ¥ E K 20% , R 108, 52 BUEE S
(B2 3 ), # Bk i i Wy i & ik, il & 1 ~5
ZH AR T U, PR AN B IR R I T R AT
SE , % SR H HRUE [R] X b1 g 2% 06 10 AR A 52 ), 45

. 26 .

ELA 3k 500,5 600,6 900,4 500,2 600, 2 B A (7]
25 min I, &b B IR 2R 04 TR B, 220 B I TR]
(R IR T T B, U0 32 1 T o AT LA RN AR R
s EIR B S kb R R R B4R R B T .

2.2.2 BRELC XM BE R G T AR E fi by
Fe AR B2 4, 43 S0 e s B LG 1:8,1:10,1: 12,1
16,1:20, 3% 2 T K 20% , #2 B[] 24 25 min, $2 5L
FESL (BRAL 3 0y ) , o At it ol o R 0% 1 4 O i, A
1~ SZR At i v W, e A0 B i 3R A B A I O 1k
AT, 25 5 [RUBHR LG X #h B i 28 06 T AR 0% 52
2k L4533 k7 000, 8 800,6 300,4 500,2 500, 4%}
WL 110 B, &b B IR R i 0 T AR i K, 2 J5 B
R

2.2.3 TR ANE IR R G R AL
T3 LU AR B2 44, 43 53l 35 5 sl iple D 22 Tl 20% ,40%
60% ,80% ,100% , 1% 5& 4 BT [A] 25 min, BL K Ly
110, BEHURE S (BE2H 3 ), #4310 1) 4%
Tk e 1 ~3 AR IRAN IR R 1 & =
I J5 vk BEAT I 58 , 75 58 AN [ 0l By 28 X0 4b 8 g R
g TR FR ) R ), 45 SR 43 5] A 4500,6800,4750, 44
BN 40% W 4R R 200 04 T AR e K H Y Bl
BT ZIR B 80% I, #E fth thoK 43 28 1, Jo i W a2 &5
BB 80% 1 100% HY LI IR

2.3 GRS EER MR T2 AR ik
2,301 e S TET SE B 1R T Ko ma R {45 AR AR B
R LI ELAN I, B e 10 T Y PR ER R KR LR K
SELZE 1, ARTE Box- Behnken By 7.0 24H & S 86 % 11
Ji FRAA A 1 S B v i Uy 58 Mo AR 25 R WAk 2

F1 EFHEGEEBHRERIZMEE S HERKF

‘Xl XZ X3
i b5 7K .
ok E/AE REUSE/min SRR E /%
-1 8 20 20
0 10 25 40
1 12 30 60
2.3.2 BIAVHLA R EIN MR e N T SE R T

Sl 15 A (A 2 ) I IR R
() Fr 1 DU vk 3R A D0, 38 Ao Tk A S 0 R
Wk 2, R 60A Geitf /X da 247 mIE . 4%
HEZEIRLLE G, fAEIEH IR Y = -563.050 0 +
61.043 8X, + 17.614 5X, + 308.737 5X, +0.161 5X, - X, +
11.175 OX, X, - 6.425 OX, - X, - 3.424 4X,> - 0.322 5X,° -

324.687 5X,*(r=0.9757), JF MG RN % 3,



BRI, 45 < M) I0E T 23 A7 125 D0 P A2 D #h S B3 D 4R IR T

®2 EFBHERBRRRIZ N0 ALK& R0 E

. N N N IR
Y/ %
1 -1 -1 0 13.27
2 -1 1 0 11.15
3 1 -1 0 14. 34
4 1 1 0 18. 68
5 0 -1 -1 14.23
6 0 -1 1 6.33
7 0 1 -1 10. 96
8 0 1 1 28.76
9 -1 0 -1 10.76
10 1 0 -1 18.53
11 -1 0 1 9.28
12 1 0 1 4.55
13 0 0 0 36. 65
14 0 0 0 35. 81
15 0 0 0 35.90

R3 EFHEEEBRERIZEARBFTESH

Wi H S P F F il FE P

X, 1 432.561 8 25.090 6 6.6079  0.004 1"
X, 1 225.105 7 13.057 2 6.6079  0.015 3"
X, 1 224.830 7 13.041 2 6.6079  0.015 4"
X, X, 1 10.432 9 0.605 2 6.6079  0.4718
X, X, 1 79.923 6 4.6359 6.6079  0.0839
X, X, 1 165.122°5 9.5779 6.6079  0.027 0"
X,? 1 692.756 4 40.183 1 6.6079  0.001 4"
X,? 1 240.014 4 13.922 0 6.6079  0.0136"
X2 1 622. 800 6 36.125 3 6.6079  0.001 8"
mEE| 9 1712.063 1 11.034 2 4.7725  0.008 3"

Hl A 5 86.199 9

Bt 14 1798.263 0

F:VP<0.05,

HRE 180 05 05 #& 40 M, 2% 3 n) T, fE B X
95% B, AR MEAHC R B r =0.975 7, UFE B A1 5
TR S AR B St S, T PR R
SO A R AT o . A AR R X E S
Mr & B, 7 B — R 0 X 2 R $2 B R 5 AT 3 M
Me), RS R, S B X, X, A
X, X, 5 X X, TR EEEW, NkgEHRYS
M) S0 {22 ) AS 2 7 B A R &R
2.3.3  SF v gk A L A b AR [1E 4 B

2558, A1 Origin7. O B 11 i 157 b T 11 0 458 5 4k
KL 1T ~30 RERR XL X, X, PHEE -1
TR K P I, Hor 2 8 B AN B R R AR R

SR

HERREE%

0.60
19
0.55] —
~
0.507] 6
0.45- s P
0.40-
0.354
0'30'|9 23, 26
025,

0.204
20 22 24 26 28 30

X, /min

X3/%

E1 RENEMEEDEZEERMNIEESR
FEP ANt m A E S &

S
H
w®
&
om
=
e
peales
*
g
E
53
20 [ . i
8 85 9 95 10105 11 11.5 12
X1 1

Em2 EWEEAkETEERNEEE
BRI S 2

R AL g 07 T R A5 e 4R TR, AT 2 S
TN A — AN R A, B AR KRR, (] B 3 B AR 5
Wit AR, Wik, FIH Excel Hig - BLRIK 7, 15
HH 52 5 b W SR e AR B B T A R Dy ok
f5 %0 10,17, 3 BB ] 25.93 min, £ 3% Iy %
39.38% Bt LA E IR R R A RN 36.45%

.27 .



918 55 2 ) b SRS A R R Vol. 18 ,No. 2
2012 4F 1 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2012

ME5R—BG U S A B IR AN A R RGBS

" e I T SRR LG K o B 0 3 22 6] O ZR (5 (] U A
£ EAFAGER AR B ERAE KR T R TS AT
§2 B B S 2 S R N 26.49% , H UL T ¥ A
=2 10. 89% 1 I ) 1 0 2 110 14 52 e 2 B e ke
* T YR T A4

3 itig
, TE RN IS 22 FF 4% R 1 6 48 T, S5 400 Y 428 (1) 2

rssl 2010 457 o 25 3L oo b 2 50 R I
0.50 0% FIIE C -2 FR T (41 1) A RE AR, 43 B9 B2 R
g I A R IE R LB IE © - R Z IR (31,201,
~ 035 5:2) G AR FRAR 2 VR BRSO R TR
ﬁﬁim\\kj///// HEHE T 4% 4 4 B 5 - 2 2 2 M- — 4 T -
0'203‘n 85 9 95 10 105 f; 11',: 12 (4:1:1:0. 1), B 12 OGRS ERAES

R S ot VA TRAR IV 1 O H BT B L LB
3 MAkBMMEDEZEERGHNBEE To 5 )2 H1 4 A X 0 06 43 B R A

BEREWPYMEMEMES &
LA SRR A OB T A i 10 [BE XA
LK R 40% SR T #2026 min, #MEE (1] marsk g s 2R ICT SRS MR ()], b 5

R I PRATHN R 36.33% . %5 F 2% 24 3 ,2003,9(10) :61.

2.3.4 BAEREE 4B O Ak i ok B T2 R (2] Z2al b, ¥ 3 B 30 4 AOHT Jr v e P B0 25 4 O T Y
JE T A5 I3 HERE &, 20 0 D A B IR 28 0 % &, NEHTT]. B B[ 2, 2001,12(5) :465.

AN E e, [3] "EZGd, —3FB[S].2010:174,124.

GERROIEARA ST 4 Rt T g s L R SUARAL, AR OC A AR G B

P AV IR 09 29150 36.38% 50 1 1 TG 208800
RNk

WIBIT ) 2012 &£ E(HE KL FHFRE)

CPESR TR RE)HEZTELGER R EE  PE P ERER AR E AR EESES=S T AL LRSS
FIR AR T, By i ERHGE SCRTHEI T (P E RN G T b E A S b R b B AR R T 2R G TR
B 22 U AT L o LR 2 R A TG A R A SCUCSR A T I BT o v R 24 00 7 A T R b I 2 R A TR
FWT o ATIQITT 1995 4 10 H ,AFRE N T w58 SRS E MR, FERE . T2 56050 500 R
SR LKW IR N LU 477 I~ % S 27 Nl R 10 = Nl = I a0 R T e e L e T 7 B DA R ST 7 K I B |
B AR UE ECALAESE G IR AT AR DL LT R R R U A R S R g . AR TIIEEE X R R N FE I E
25, JUH R TR B B RS RS T R DR DL R h R 2 B AL Y AR R A S

TR H T, 16 FFA<,304 01, 4% fE Tl 5 . ISSN1005 — 9903 ; CN11 —3495/R, 2012 4E 4 # %2 i 25 76, & 4F 24 Wl E M H
600 7o, EANAMATFRAT, BN B iR TURAT R A RAT, MRS .2 - 417 B 5 iy o [ = B 18 5 5 5 o ) I Bk
17,855 : BM4655. Wl 3T () o A g % 0 70 BRI o Atk - Jb 50T AR BT T I RS /N 16 5, b 1 52 58 07 7 2 22 7)) G 65
% :100700 , % 2 HL 35 - (010) 84076882, Hi, T HE 14 : czd @ vip. sina. com, R4k : www. syfjxzz. com,

.28 .



