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Optimization of extraction process for Shendai Yuyang Enema based on orthogonal
design in information entropy theory
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Abstract: Objective To optimize the water extraction process of Shendai Yuyang Enema. Methods The extraction rates of matrine
and oxymatrine and dry extractum were used as evaluation indexes. Information entropy theory was used to determine the weight of
each indicator to calculate comprehensive score. Lq(3*) orthogonal design was used to screen the optimal extraction technology of
Shendai Yuyang Enema with decoction times, water volume and decoction times as factor. Validation test was also performed. Results
The optimal extraction process was extracting third times, adding 8 folds of water, and 1 h each time. The results of validation test
showed that the average extraction rate of matrine and oxymatrine were 0.117 1% and 0.010 8%, respectively. The average dry
extractum yield was 36.53%. Conclusion The optimized water extraction process is reproducible, stable and feasible. It can provide a
scientific basis for the industrial extraction and preparation of Shendai Yuyang enema.
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Sophora flavescens Ait. [ F-4§4R . 75 B8 N B IR BHE )
L5 Baphicacanthus cusia (Nees) Bremek. 44
K. =L ANHEMABEY =t Panax notoginseng
(Burk.) F. H. Chen FFJARAMRZE. LA NS RHE
1)L Acacia catechu (L. .) Willd. )25 2B T
BRADE . R i Bk i RHEY) 514 . Portulaca
oleracea L.[—tth 35 s N Er il BHE YK
Jii7F 38 Typha angustifolia L[ T4k . MAENE
RIEYIME Sophora japonica L.F A6 S A Es L%
T NEREHEY EL A Rhus chinensis Mill.H-_E
BB [ KONERMEYI A K Bletilla striata (Thunb.)
Reichb. f.[1) 2%,

2 HEE%R
2.1 JKERRHIE
Y b T7 LUBIRREGE 256 9 BRR 250, 35 9 17,

KR4 140 g, 1% Lo(3Y) IEAZIR I W iT REATIREL, #
e, WRYE, A ZRER, MKERZE 2000 mL,
#%H
22 EHSWMENEZEWA HPLC ENE
221 i &P  Cosmosil 5NH,-MS & i %
(250 mmX4.6 mm 5 um); Phenomenex-KJ0-4282
SR Y TS : O - K LBE - 3% IR
IR (81110 2 9); A& 220 nm #Eiff: 40 C;
AR 0.8 mL/min; #EFEE 10 pL.
222 XSER IR & BOE S, A S
TR SR, REEFRE, INTJEIK B 1 RO B
JE 43519 1.048 2. 1.008 2 mg/mL HITR-& % IR L %
W, &H-.
2.2.3 TR HI S ORI “2.17 TR IK
P 100 mL, B Tis b, ke oy
pH {E % 9~10, #£5), A= WA 2 Ik, FX
100 mL, &H =M, 2T, RENTKOEE
R, EAE 10 mL, 22, JEid, BSuEmn,
IS
2.2.4  PIPEXTREEIHI A FRERE SR A
WTT R, R LIk, BN 8 K, #ER 1h,
WAEIFERE 2000 mL, % “2.2.37 Ti K ikl
IOF) e T B AR o
225 LREMERLE BOSESER. SIS
o B, H% “2.2.17 TR Vb RE e, 45
R BIPERRALE D SR S AL T S0 R B
TR R g, 2 BH AL T A A 24V A i TG
T, R IE 1.
i W Lo
1 2
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t/min

1-#HB0 2-ANESH
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1 MRB&ER (A, #HiX@iER (B) AN IRIAR
(C) WY HPLC &iZE

Fig. 1 HPLC Chromatograms of reference substance (A),
sample (B), and negative sample (C)

22,6 ZMERARBE NFEEIUR G X I IR
0.15. 0.25. 1. 25. 4. 5 mL, R ET 5 mL &
s K CEERRE R LI, 55, SRR
J4353179 1.048 2. 0.838 6, 0.524 1., 0.209 6. 0.052 4.
0.031 45 mg/mL % 2%, 1.008 2. 0.806 6. 0.504 1.
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0.201 6. 0.050 40. 0.030 25 mg/mL At SR &
Yo BRI o AN [ J5 R VR 5 5 AR
HEFE 10 pL, W05 Hg AR . DA THA G BT vk
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Table 1 Results of regression equations, r values, and linear range

ZFR EYEp r LA FEl/(mg-mL )
T, Y=5.489 47 X 10°X+18 731.8 0.999 8 0.03145~1.048 2
AN ST Y=4.804 24 X 10°X+15 390.0 0.999 8 0.030 25~1.008 2

INTE S AATE S TR 73 0.423 0.
0.404 0 mg/mL, RSD {4} %24 0.08%. 0.09%.
228 FEMiAe  AEEENE /KK 100 mL
GZIERREE 1 5804, Sl &l s, 25T
0. 2. 4. 8. 12, 24 h #tFEorMr. idsRIEAR It
Ho AR ERES. A4S S g AT RSD (A
538 0.31%. 1.98%, KHHESI. HMHHTSAE
24 h NEE .
229 HEEMRE FEEDUKIEK 100 mL (3% IE
AR 15145, AT R 6 4, i & Bk S VA
BEFEIHT, ICRUEIAR T, 45 R RO S
AT S HRIE T AR RSD {843 A 0.18%. 0.62%.
2210 [Elfie RS KSR 2R A R S0 A AL
TSR B 55 0.339 4. 0.063 0 mg/mL (1)
KEEWMR 100 mL (F% IEAZRREE 1 54, “PATEI
6 1, ARG E M S0, A SO0 IR
3.394. 0.768 mg, il &k i, FHFEHT, i
SRUEIAIE T . S50 S0, AE ST
HIREEN 43 59 91.53%. 104.05%, RSD 18 2> 5
5 0.65%-. 0.70%.
23 FEEHNE

o /Y 50.00 mL KRR, B TR EEE R
AR ML, KA 25T, % BT Je FE R (Cr
[l 2% $) 2015 4Fhiz PUEF I8 ) 0831) AbFRH-M e, it
HTEE,

TEZH= (WX2000/50.00/140) X100

W 2 50.00 mL KH& T i &, 2 000 H/KFEHE &
(PR, 140 kb )y S &
2.4 IEXREIZIT

HRPEFRIE 45 R, LUK AEE (A). HEZ R[]
(B). FIZEXE (O NEZRFFR. LESH. Hib
TSP TE FONTRR AT IEC AR . R K
W 2. IEARIG WAl IR R 3.

F*=2 EHRKFE
Table 2 Factors and levels

ESES
K — —
AIREEL B/h CIREL
1 8 1.0 1
2 10 15 2
3 12 2.0 3

2.5 IEFFMNERIFIL

RIS R RR — A RGNV R R
ZAAA A RS, B R (HD Skitid
TV RPR I B9 TR M CFGRTOIRE, Hi Bk
N, RIZIEMIERRAL T “TF” K&, EBAE
W &2 G A e ROR . Bi%— MR iRiR R4t
HE m MPNXTSR, n AN TRER, TEFTE I R
TRFRAREARFEFE N X=(Ximn 1 B2 (P HOK,
Hi Bk, HACE RE (wp) BRI AR G
RIS Fabr AR, R IEACRIG 4 R %P
MR FRIIALE 71

KHEFFRA Lo(3)IERZRIE, BIH 9 MFH
MR, RAESH. A SRR T EEN
3 MM ENR, B IEACRIG TR S VR FE bR 25 SR 4L
5 8 ST S R 2 B B (X
X= 0.0398 0.0698 0.1245 0.0520 0.0970 0.0554 0.0825 0.0527 0.098 3

0.0114 0.0081 0.0093 0.0094 0.0122 0.0065 0.0146 0.0084 0.007 7

2126 3245 3774 3124 3713 2436 3546 2634 3571

HEJRUA VR O AE B Py S SRR Py =
X5z, Pu R | KSHAESS | NIRRT

) “#E=x”, 1HE Pij, 0<Pi<l.
P= 0.0592 0.1038 0.1853 0.0773 0.1444 0.0824 0.1228 0.0784 0.146 3
0.1300 0.0928 0.1059 0.1074 0.1395 0.0738 0.1667 0.0961 0.088 0

0.0754 0.1151 0.1339 0.1108 0.1317 0.0864 0.1258 0.0934 0.126 7
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HHEBTIEN R H, 4558 H= (0.972 2.
0.986 7. 0.9918)
Hi:_k ll"l E?_!_l P.. In Pijy k=1/Inn
=1 Py;

THERBUEMIRRRR wi, 458 wi= (0.564 0.
0.2701. 0.1659)

wi=(1=H)/ X*.,(1— H,)

EIREERATRD, 3 ANV R bR SRR

0 wi B R, ES Hy ey, ETEA RS S6 T
TSR K, & EE S ERTER.
HIRZAME S TEFRN w /D, UREAF
RIS S5, TERIEBEZRAT R,

X 1E A2 15 A5 R AT AU B, 2560
SrEER AR 3.

AV = CESIRIE/ 5 S RKIRIE) X
0.564 0+ (LTS IIRIUE /A S i KIRIE) X
02701+ (TEZH/TEHHEHAME) X0.165 9] X100

#3 EXRBABER
Table 3 Design and results of Ly (3*) orthogonal test

F5 A B C D (EH)  WEHWIRIRY%  ANESWENE, TEER% AW
1 1 1 1 1 0.0398 0.0114 21.26 48.47
2 1 2 2 2 0.069 8 0.008 1 32.45 60.93
3 1 3 3 3 0.1245 0.009 3 37.74 90.17
4 2 1 2 3 0.0520 0.009 4 31.24 54.71
5 2 2 3 1 0.097 0 0.012 2 37.13 82.92
6 2 3 1 2 0.055 4 0.006 5 24.36 47.79
7 3 1 3 2 0.0825 0.0146 35.46 80.02
8 3 2 1 3 0.052 7 0.008 4 26.34 51.05
9 3 3 2 1 0.098 3 0.007 7 35.71 74.51
kp 19957 183.20 147.31  205.90
k, 18542 19490 190.15 188.74
ks 20558 21247 25311 195.93
R 20.16  29.27 10580  17.16

26 EXREERDH
H LU0 M7 R R S S BSR4 R 3R 9
HILE R > BRI (8] > K 5. J7 200 3,

R CBOHREE 45 A W& 1 (P<<0.05),
% 4, R T 2452 N AB1Cs, HIFRHEL 3 K,
BN 8 5K, K 1h.

x4 BENHER
Table 4 Result of variance analysis

AR 5 A 227 Al H Y175 F P

A 71.42 2 35.71 1.44 >0.05
B 144.70 2 72.35 2.92 >0.05
o 1888.10 2 944.05 38.14 <0.05
D (D 4951 2 24.75

Foos (2, 2) =19.00

27 mERMIZFMEIE

F AT ORI O 3 4y, B 140 g, &R
A1B.Cq RIFZEL 3 ¥k, ERIIN 8 f5 &K, EHR 1h )
TZHATRAE, JF% B T5 0 55 S A

SRR .. TEXR, HEEETE, SRR
5. 45 PR 3IRISIE IR T2 25 &1/ E N 89.04,
H5IEZRK G SR EEL, RPHETZS
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5 WIERIEER
Table 5 Results of verification testing

BROTERA —E R EME, TfE DRI AL —Fh
FIRBGE, TSR R Ua BRI Hr, W TR
SRS AR AE A RIS IR AT T B AR R, fE
RELPRI TR SERRIE DL, HeR S SRR N
THE TR E T RIS b 20, Al
SR T A 275, LR EMRABGARAT BAN.

75 WS AN TH ZEIT

B2 /% FRELR /% K% I31H
1 0.1201 0.0108 3593  90.18
2 0.1158 0.0108 36.01  88.27
3 0.1155 0.0107 37.65  88.67
¥ 0.1171 0.0108 36.53  89.04
3 it
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% - 3%fL (81 1 10 : 9) k4T T Lb%k. 45 KA,
KA I - K CFE - 3%mERE (8110 © 9). &It
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32 FHNEMRSINER AL

TSR TE S LR JE MRSy GRS
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B, KER AR SR BCR I KT 5 A7 S ha L
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P, WO K S BT SRR AT
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