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FIIET A AR, T BRI RACTHE R R B EAF HM(EHEEZ Y A =k 231 F) PR aFvRiRIy, 2%,
BRI LT E A 24535 70% T BEZ 757 24 h, BHAn 70% LB &SR, ik 3 ml/min, K 4E 1043 £ 25 3 695 gk AR, BiEK3E
PR FAESFNA6.79% .6.92% .6.84% , 1L A (6.85+0.96) % (n=3) ; EFH4aF R K E 55 4 39.23,39.67.39.69 mg, ¥ 15 %
(39.53+0.66) mg(n=3), &# MG FEEXEXBIRE P AN IaFIN T LT, THRAIFWE,
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Optimization of the Extraction Technology of Astilbin in Puling Penyankang Capsules by Orthogonal Test
HAN Guang-ming,ZHANG Yan-yan, LIU Jia-xiu(Rizhao Hospital of TCM, Shandong Rizhao 276800, China)

ABSTRACT OBJECTIVE: To optimize the extraction technology of astilbin from medicinal herbs in Puling penyankang cap-
sules. METHODS: The extraction technology of astilbin from ingredients (Smilacis glabrae rhizoma, chuanxiong rhizoma, Eucom-
miae cortex, notoginseng radix et rhizoma, Plantaginis semen) of Puling penyankang capsules was optimized with concentration of
ethanol, immersion time and percolation speed as factors, and using the yield of extractum and the extraction amount of astilbin as
index. RESULTS: The optimized extraction technology was as follows as 2-fold 70% ethanol, immersed for 24 h, percolated with
70% ethanol with percolation speed of 3 ml/min, 10-fold percolate volume was colleted. In verification test, the yield of extractum
were 6.79% , 6.92% and 6.84% , respectively, with average value of (6.85+0.96)% (n=3); the extraction amounts of astilbin
were 39.23, 39.67 and 39.69 mg, with average value of (39.53 £ 0.66) mg (n=3). CONCLUSIONS: The optimized extraction
technology of astilbin in Puling penyankang capsules is stable and practical.

KEYWORDS Puling penyankang capsules; Smilacis glabrae rhizoma; Astilbin; Extraction amount; Extraction technology; Yield

of extractum; Orthogonal test
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(HABHA ) 5 KC-250W RS 35 BEAL (BT 87 X R
PR AR AT ) ) 3 XS105 B L 1RV (FE 2 R Rl =AU AR A
B2 ) ) 5 SZ-97 B [ 8l = F aliK ZE 18 & (I 2R AR AR AL %
J7) s HH-601 RUEZIE IR K #6485 (VL34 4 3 T R HR A B 1
ARAT) o
12 ZHH Zam5ikH

TpRZE CRfEFR A PR A IR A R 45 - SH131011) 5
NI (445 : 130503-1) . =L (HE5-: 130801-3) ¥ T2 B M
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01435) , L F A BRI A BI4FG 2010 45 i b 1 25 30) (—35) i
PR, AR BE A R 2 25NN TS S LA . BT X
Nt (o Bt 28 W A SE WS B , 5 111798-201303, 42
92.4% ) s R 35l K S aidb oK A4 4 i st .

2 AEEHER
2.1 HERRREEF ST TZ3ILE
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Tab 1 Comparison of extraction technology between cap-
sules and granules

TLAM g kA

RITE Of3,0%LEBE D5 .90% BB
QS FRiF A =L I, 70% QFFF FAD = NE,70% 8
LEBE il
QM HAE MERRFABAE L QLIS SR A R AR
IRESR2E, H1065 8% S ROKATE S M52 RG24, 106510
N fi 10fKHEE 3 %

WTE KR LAT B
THRIE W% TH A TH
ALY Skt BERER BN

JEUR R A F AR R 30 g(64 g A= 2) , it 5 Ao e 2 71
B H H R0 6.75 g(64 g2, Bl /A &GN AR, {H R
/N,
22 EFPAFSENE
221 EIEEAA g Hypersil Cis(250 mmx4.6 mm, 5
um) ; A : FHPE-0.19% PKESRRIA T (39:61) ; Y : 1.0 ml/min;
LA ES R II : 291 nm KRR - 25 °C 5 HFRERE 10 pl,
2.2.2 X RESEWGEI A GBI TR IR SIS R AR
SE LM 60 9% HI S 1 ml 5 0.2 mg BV, BIF5 .
2.2.3 MHSEEE A EI S BURSRIY TR 0.3 g K
WHRE BT 50 mlEHH A, 1 609% F % 45 ml, @ 75 (33 150
W, 4% . 40 kHz) kb B 15 min, BUH 504, 060 % F BEAR Be 2
ZI BT DRt BRI, BT
224 KVEXRRFE BRI TR RS S,
60% H 1 4 59 il B 5T £ ¥R JEE Ky 0.084.,0.126, 0.168,0.210,
0.252 ,0.294 mg/ml A% B SIS, A e SRt el DA
W BE (x, mg/ml) A AR bR DA TR () S N AR AR, 22 361 7 14
2, 5 FE 2 y=20 125x—39.255(r=0.999 7), ZEH KW,
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TR ARG I Jo v i 2R T 1R 2 0.084~-0.294 pg/ml,
2.2.5 AEHEEIE B HTITX BE A EE (0.21 mg/ml) 7%
ZEHERE 6 1K, 10 SR I BT 1T Ay T AR, 1148 RSD=0.96 %
(n=6) , R E R AT
2.2.6 e ERE B HHA T IE A (0.21 mg/ml)
ST N )R 0.1.2.4.6.8 hilb ke, io g m AL, 11 375
RSD=0.76% (n=6) , 85 X LW HIETE 8 h NFE
2.2.7  ECRIAE RS FRICE AT 8N 6.62 mg/g (L5
SH131011) - ARA 2R 8 5 6 4%, 43 HIRS 2 A& B 10 % B
SRR (0.21 mg/ml)6 177, ARIEIMN A2 B i AT i g, &5
H4100.1% (RSD=1.25% ,n="6) , Z¢ WA Jy R 4F
228 LJEME REUEERE  HA I R, 25 Rk
AT RS E 58T AT e £ FRh 0.084 pg/ml,
2.3 ZEEBRESRRELE

J TR AR R 2 B DTS IO 65, oG
XB L SRk T A

PRI 75 2588 240, — A I 2 4845 0% £ =51 24 h,
FH70% RS, W 3 ml/min, ITEB IR , ARFU N 231
10 , e 2 75 25 100 ml, 455 55 — 03 3.3 fif it 70% £, izt
B3, BRR 24 b, BE ST, A IR UEIR, W4 2 78 & 100 ml, BI15 .
LB 5 IR WA HE B AT R BCR 4 51 42.11,32.46
mg, B DLYE AT SR IR 2 584845 B IR TR Bk,
JIFLALL R R RS LRI
24 BREEPERERTKREFRER

FREX 17100 4b J7 H 25 44 CED 4855 10 g )11 2.0 g K fif
333 g. = 1.33 g ERIF5.33 g), m 2 15— @ IR Bk
(50% .70% .90% ) 1) =% 24 h JG #63& 8 7 Rl 1B U,
WA —EFRB I, E A E 100 ml, A IRE 20 ml, B T2
TR BT REMZE LI, KIRZET BT TR PR 05
h, PR T, MRS 3R (R B RR = T8 /AR 2 i i <
100% ) S5 BT iat e it (PG = A/ T R a2 s
R, R LE2,
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Tab 2 The test results of volume fraction of ethanol and col-

lected percolate volume

- 50% LB 70% LB 90% L
Z%T%F BEE RHATE  RES ghOTR BRES khaf
R, % i, mg % i, mg R,% i, mg
$fikdie 342 2756 501 3591 2.98 2338
10f5E25 412 34.33 518 41.78 3.89 29.22
LR 483 36.28 542 0nn 431 3420

F2 LR LIRS VR R AR R
FH70% BRI R TB W, IR B IERIAEUN 10 f54: 24 4+t
BRI
25 MUWREBRIZ
2.5.1 EZIRE AR E R BN, L ORI
(A) EEHTE (B) JEEE C) W R R T Le(3) IE 3SR, I 5
FNCATE# AT SR N PN 5 AR IR T2, 2T A
REARPIERER 3, IE3CA I T 545 I E LR 4, BERR
7 ZEAT T A SRR 5 VT SR IR s SRR L £ 6 .
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*3 HEESKE
Tab 3 Factors and levels

Y T

1 50 12 1

2 70 24 2

3 90 48 3

F4 EXHERITEER
Tab 4 Design and results of orthogonal tests

W A B C D REME % EHHTERE, %
1 1 1 1 1 2.81 26.58
2 1 2 2 2 430 3227
3 1 3 3 3 424 3115
4 2 1 2 3 5.09 36.82
5 2 2 3 1 6.71 45.17
6 2 3 1 2 5.74 38.91
7 3 1 3 2 241 25.79
8 3 2 1 3 3.57 31.03
9 3 3 2 1 322 27.69
BFAR W1 3783 3437 4040 4247

B2 5847 4860 4203 4150
B3 3067 4400 4453 4300
fhE 2780 1423 0413 0150
JHIHE B 3000 2973 3217 33105
BECE fH2 4030 3616 3226 3232
HH3 2817 3258 3404 3333
HE 1213 643 186 082

x> REREREHNER

Tab 5 Analysis results of variance for the yield of extractum

TERE BRI A Bl F P
A 12.50 2 6.25 360.33 <0.01
B 3.17 2 158 9125 <0.05
C 0.26 2 0.13 750 >0.05
R 0.03 2 0.02

H: Foos(2,2) =19.005 Fo (2,2) =99.00
Note: Foos(2,2)=19.00; Fy0(2,2)=99.00
RO EHOAHRMEAESWER
Tab 6 Analysis results of variance for the extraction amo-

unt of astilbin

TERE BRI A B F P
A 256.58 2 12829 2171 <001
B 6221 2 3111 5376 <0.05
C 6.64 2 3.32 5.73 >0.05
R 1.16 2 0.58

i Foos(2,2)=19.00;Fo0(2,2)=99.00

Note: Fo(2,2)=19.00;F,0(2,2)=99.00

VIR EIFRN B SRR, R PR 22 EHR/NEIR , 520 [
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C.>Coy HESMEE R T, AR EA W P m (P
0.01),B A ZEA BEHEHN(P<0.05), C K2 I 8 E M0
(P>0.05), LA AB.Co L& AL LA BHiaTF SR IUR 5 548
B, B 22 R/INE AR S R R 1 K/ i A>B>C,
HA>A>A: B.>B,>B,.C,>C,>C; FESEEREH, A
R A 25 52 (P<<0.01) , B R & 25201 (P<<0.05) ,C
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HE LR LMW (P>0.05), LA AB.CHA N, LEEH55E, ik

FAB.CoONR T2,
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B, I IR AR R R P AT R I . SRR E RSN

6.79% .6.92% .6.84% ,YJ{H 4 6.85% (RSD=0.96% ,n=3) ; &

FrATF IR EGE 251 39.23.39.67.39.69 mg, BI{H 4 39.53 mg
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