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Extraction Technology Optimization of Miao Medicine Wikstroemia indica by Orthogonal Test and Compre-
hensive Scoring Method
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ABSTRACT OBIJECTIVE: To optimize the extraction technology of Wikstroemia indica. METHODS: Using the active ingredient
contents of umbelliferone and daphnoretin, and extraction yield as comprehensive evaluation indexes, solvent dosage, ethanol vol-
ume fraction, percolation rate as investigation factors, single factor test was conducted to compare the 3 extraction methods (perco-
lation method, boiling method, reflux extraction method), and screen the optimized one; and the technology conditions of opti-
mized method were optimized and verified. RESULTS: The comprehensive score ordered as percolation method, reflux extraction
method, boiling method, which was better by percolation method. The optimal technology conditions was as follow as percolation
solvent of 70% ethanol, 14-fold herbs at percolation rate of 5 mL/(min-kg); the comprehensive scores in 3 tests were 98.3, 99.3,
98.8 (RSD=0.51%, n=3). CONCLUSIONS: Percolation method is optimized for extracting active ingredient of W, indica, which
is stable and reproducible.
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1.1 {88

1260 B =4 AH (41 (HPLC)AY (35 E 24 SR
ARRA A s By AL CHT T R ME ML AT BR 2> 5] ) s LT1002E
AU R Ol 2T R A8 A FR 5T A4 \) ) s RES2-99
Rt 78 AN (R o AR AR T ) s FA2004 T8 A F
O3 MR- (A AR T ) s HH-S4 BUK i 88 (b
FRME AR AT BR 2N ] ) s DZF-6020 Bk [ 2L T 140
( bR sl A R Rl BEYF R4S ) s KQ-3200DA 7l
o o v (LT A S A R A D .

1.2 #H ARSI

TEFEZSH (2016 4E 1 A 10 H R T P5AL% B34
DX AR M XA = ) B v 245 78, 28 B BH v B 2 B
A EE R R S8 S E ) 5 VU3 AT 20 L (R R 2
SR EBFIEE S 111758, 4 >98% ) ; AT AE N
BT e it (bt 2 R R A PR ] ik : BW5534,
4lifE . >98% ) ; LSS R 43T ol KR IR G AlK
2 AEEHER
2.1 WROKZEMME

FRIBUT BF E 250 K085 100 g, B T H28) O A, hn
IKAY 249 20 .30 .45 min 5 1.2, 12 h J5 B FREBUE 24
MR T i, T LR AR [ (MR BT i — 250 T B i )/
P T EEx100% ], S55 BN, & RS K 245 5
7 320.13% . 380.56% . 388.11% . 389.19% . 390.15% .
391.14% . 25 R HLIY 7E 20 min PN I K AR B, 0 7K Sy JE
Y4110 3.2 4% 5 31 30 min, 7578 48K A RIK R W 7K 2R A
JELZ5 K4 1 3.2 4% 14 5 3.8 4% 5 M 30 min ] 45 min, 41
AR A/ DN, SR LI Y B (] 2] 12 h, oA DL BH S oK
WSO R 2 ELER WO 2 A R IR IR 30 min,
2.2 REAZE
221 B BT R EZ4M MM 100 g, 2.5 f5 &
70% . BERE 1 h, BE 0 #2900 48 h, #% 3 mL/(min-kg) [
WBOB M, 12551 10% Z BB BT Tk, Ik
LB IR L 2B, W s, 1 T8 K ak
Ak, 15 T BF F S BRI B
2.2.2 FIAEYE WELT A EZM AR 100 g, & F R
FRARH LA 1N 12.8 f5 LK, 328 30 min, BT 1.5 h;
5520 6 A E K, B 1.0 hy 55 30N 6 A5 LK, BT
0.5 h; 398, & IF 3 R AL WL, W4 , T8, M e A 4t
w5 H.

2.2.3  [MIRARBGEL BT B 2GR 100 g, B 1E
TR BOCHE B rp 2 LR 12.8 %55 T0% 2% , 3239 30
min, BRI 15 hs 55 2.3 W49 6 545 70% 2 B
A I HRE L hy b 8, A9 3 AR, Rl 2 %, W4
T R B A £

2.3 EEENEBENABKEENSENE
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2.3.1 XPRESEWE SRR AL PR P
i A 20 IR i 33.00,21.00 mg, B T 50 mL & H,
Pt 5 i OF 6 R 2 20 B, R AT, Al BB Ak B 4 o
0.660,0.420 mg/mL [ X} B& SH I8, 4 CHRAF, 25 o
BBUIE 28 YRR 8 ) B 38 o o Wk B2 43 294 0.330.,0.210
mg/mL TR G X B, 4 CORAE, 25 H o

2.3.2 PR KR ARICT B AR R
290.5 g, BT HIE M, i i 30 mL A (R
i 150 W, 875 551% : 40 kHz) #2H 30 min, 31338, ¥ T
UEWH o HRE R R USROG RS 2 10 mL &, 9
B E 21, 5250, 1 0.45 pum BFLIE IR F g | B S g W
VB HE A AT

233 gL RGEE AR A% Diamon-
sil Cis(250 mmx4.6 mm, 5 pm) ; &AM 2% (K . 0~
15 min, 324 nm; 15~45 min, 346 nm) ; Ji s #H : 2 1§
(A)-0.2% BEFR /KWL (B) , B BE PN (0~5 min, 22% ~
25% A; 5~15 min, 25% ~25% A; 15~20 min, 25% ~
30% A ; 20~25 min, 30% ~33% A; 25~30 min, 33% ~
30% A ; 30~35 min, 30% ~28% A ; 35~40 min, 28% ~
25% A ;40~45 min, 25% ~22%A) ; i % : 1| mL/min; +:
230 CHEFERE: 20 pLo FEILAS T 23 I O 6% il
mn VA VR RS A AR (B TR R B ) TR A B . 45
TR, I AL P BEFN PG 3 7 2 850 g5 HAD R 4315 5
B AYES Ay B RT 15, PSRRI AE T 3 000,
ok P LI 1

350 BIAE TG VG %
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Figl HPLC chromatogram

234 ZNMEXRRFEE S HE B WBUR A R BRI TR
0.5.1.0.2.0.3.0.4.0.5.0.6.0,10.0 mL % 10 mL i},
HEE 25, 7850, 0.45 um B fLIE Bt W AE ST,
PEFEIN G 0 AR, e SR i ] . DATERE & B AR AR (x)
W T AU AR BR () 22l b e R 28, 2 S AS P TE N
i 151 U )5 Fi 2 y="57.086x+37.736 (r=0.999 7) , PG Fi 75
Z [l y=41.162x+2.962 8(r=0.999 2) , %%
B, = TE AL P g V5 Ji 7 2 43 517 0.33~6.60 pg .0.21~
4.20 png PG Y S0 AN R R AT,

2.3.5 AEHE HEEV RetEmESEIRE Ak
T TR . A5 R R 1 Hh < T A A T R P
F R RSD 40 3 0 1.73% . 1.51% (n=6) ; &
PSS I RSD 4301 R 2.25% ,0.73% (n=6) ;
FaE PRI 48 h N —F I THI AL A RSD 4314 0.74 %
1.30% (n=T) ; HEAG B 50— 35 - 35 [ fic 2 43 51 ok
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98.73% .99.98% (RSD 43 5%1°4 2.59% .1.84% ,n=9) .
2.3.6 THE  AEEUORL S AW 20 uL,#%42.3.37
T o B A5 A R R, AR A SR O TP A SO A
.
24 BEWENE

W 2.2 R MO IIR T BRI, T
fE B A TR B CE, BB R (%) = =8 T/
AR BT <100 % o
25 BRI AEERILE

PATEAE N TG | 74 3 7 25 00 2 B RNR ORI
Febn, HoInAGTE4343 51 30, 30,40, 255 1E 0 (V) =%
Dy AR R T AR N TR 1 B /3 Bl R RE R AT T
PR 5 1 1) B A < 30-+45 7 VA it v VP i o 2R 19 43 e/
3 R A R P B A R R AR KA > 30+45 TR A
HR B ISR 3 i R i IR B SR B R (B > 40, DLLF
BPEE RN R B 1 5 R R 1.

R1 ARERAEENER (n=3)

Tab 1 Evaluation results of different extraction meth-

ods(n=3)
o QRN mg/g TS & mg/g REWCE % SRR
Bk 0.067 2263 955 100.0
ik 0.016 0238 550 305
EhEEIGS 0.030 1135 6.61 562

2 1AL, 78 3 AR U I, 45— KR A AR bR
AR 259 R 35 T > L $R Uk > A I B 3
RO ¥ P LB T R BOCR e it , 2 I ik A
PEBCT AR
2.6 EXRBAENSEFRNTE
2.6.1 WESAKFRIH. BT, A a5
BRI R E FEAAERE (A) BRI E(B) B
HPE(C) ARFEHURISZE R, R 3 2 37K P HE RS IR
¥, WESKERE2,

#x2 EESKFE

Tab 2 Factors and levels

e i
AR, fi B(ZEHEBAMO, % CORMEE) mL/(min-kg)
1 10 50 3
2 12 70 5
3 14 9 7

2.6.2 IEZIIWIEIF SR BT B R 30 g, 3
9 0y, $i IE AR IR BT UEA TR I A I R
FHOCTEAR, G5 A L2 3, 22 i SR L3k 4.

26 3 BT 0, LAZES RS MR, il 22
(R)PR/NET L S22 A>B>C, i AL A AL
B.>B;>B,.C.>C,>C, BRI T Z i L4140 AsB.C;
NHFRATTZ0TERA A5 BA BEZ I (P<0.05),
2 BB PR BT P  AR R ARBRCR IR R L 2R R
B L LR T 4544 R AB.C., BN 14 £ 5 70%
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ZE, L5 mL/(min-kg) Ji s B IR
®3 EXREIZITEER
Tab 3 Design and results of orthogonal test
AR, TRER, REWE, Saitr

HES A B C

(1#%) mg/g mg/g % (1)
1 1 1 1 1 0.0254 1.141 6.98 5991
2 1 2 2 2 0.0356 1.724 770 78.83
3 1 3 3 3 0.0275 1.256 7.94 66.21
4 2 1 2 3 0.0304 1433 9.67 7129
5 2 2 3 1 0.0385 1.830 942 87.00
6 2 3 1 2 0.0335 1679 9.53 82.09
7 3 1 3 2 0.0286 1.564 9.1 75.66
8 3 2 1 3 0.0453 2235 10.18 99.92
9 3 3 2 1 0.0419 2053 1020 9531

K 68317 70953
K 82127 88583 83810 78.860

590293 81203 76.290  81.140
R 21980 17630 7520  2.280

R4 FAESNER

Tab 4 Variance analysis results

80.640  80.740

WERE  EEETIR A Bk F P
A 740585 2 370.293 83277 <0.05
B 470,344 2 235.17 52.889 <0.05
C 85522 2 4761 9617 >0.05
D(13%) 8.890 2 4445

T Fos(2,2)=19.00, Fun (2,2) =99.00

Note: Foes(2,2)=19.00,Fo0(2,2)=99.00
2.7 REEMREGTRIZHNGE

FARAL BRI T S50 BB 2 250, — 3%
R A T MR (JLEE 80 °C) , 3 — It R PG IR EL 25 ik
A5 T8 (R 60 °C, BLZ5 3 0.07~0.08 MPa) , Il H
REBCRAARTEAL N ER VU5 2R 0o &, e e s T
Wtk SERWIRN T 2R 338 A5 09 - 4 4E 2 51
9.57% .9.68% ,0.044 9.0.045 2 mg/g, 2.226 .2.312 mg/g,
PR 4391 R Rt € B R A FIAR A (B A [ 44, X 3R
T Y R A 1o /=8 = 7 N N | = B2 9 S £ (1 S = ey (i
THRE AR B TR g b, R B T8 EARIU& )
Wi T
2.8 LEWIF

FRECT B} L 258F 341t , A4 10 kg, #00fL AR EL T
AR I TR R A TR e HA TR AR N TR P
FAEN SRR SCE . 450, 3K IR LN
fit 2 H5 43 51 4 0.044 3,0.044 0,0.045 0 mg/g, 74 i & %
() ey ok 2.248 . 2.285 . 2.257 mg/g, B BRI A3
9.95% ,10.14% .9.93% , 55145343 5 4 98.3 ,99.3 ,98.8
(RSD=0.51% ,n=3) , $&/n AL T ZZF IR LT |
R W17,
3 itig

TERTHASES T8 B el g W v, X 2 s A2
A (RS- 7K R E-0.19% B R K 20 -7/K L 215 -0.2%
R KT B ey =X (R B8 B ) EAT T 2548, FE XK
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W (324,350,346 nm) i (0.8 1.0 mL/min) FEIR
(25.30.35 C)&F AT T ik, )5 e T 2 N5-0.2%
PR 7KV TR R Tt Bl AH (A B R ML AN [ ] 9] 48 i 4 (0~
15 min, 324 nm; 15~45 min, 346 nm) 1Y 51, 45 R 0
AR B AT R TR RIS EE A AT L A
TE L AER

THRF AR R 2R AR R A AR AR R, S E
W2 BOK BRI 30 , REZBA R 5V T LR
LR ARG IR B 258 A 7 i R AN o] BB R S fef
A SO 5 YL R AT AL R SE e f ok
2 K B AN R B Ar B0) EAE S BGA F o AE T
W gE b, 2B E AR BOA PRI T B A ROR S HiX
O7 P& ORI, P B A vh S B SRS &) 2 e B
25, IR ICRCRAR s 53 A2 I e SR R 7 I 25 5 Tk
PEPEBOLXS T B E R B2 A R T TR, % il
SURE X RS — B R $E 0. T B B9 I R
KZ VLR B VM i, 25 k8

A AR ZA RN AU G i TK i H 25 55 93

IR, W & 52 br, A 0 T 8F F B9 5 RO, LR
% B RS BOL ST Tk . 25K B
P BCHOR 4T A RO 3 S B SR AR 4 g, in
P ZTP IR/ SO ERB WL R 1B E 25 M A 30
AR 1 o

VU g A R AT AL N R T 8 &S Z M0
FEARL S W T A EPUME PR PUE R PO
B DU IR RO T R R T B AR
T AR 28R

TR R, TR U] (H R RR ™, 1
QIR R ST P B FEETIAKE
BUMICE . AN R SEEE M 2R 253 R T
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