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Comprehensive evaluation of ancient and modern extraction process of classic
prescription Xiaoxuming Decoction based on standard relation and analytic
hierarchy process combined with entropy method
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Abstract: Objective To evaluate the consistency of product quality between modern technology and traditional technology, to
screen the modern extraction process parameters of Xiaoxuming Decoction (XXMD, /N:fii%) by using standard relation and
analytic hierarchy process (AHP)-entropy method. Method With the content of pseudoephedrine hydrochloride, baicalin, and
paconiflorin in XXMD as well as paste yielding rate and fingerprint similarity as evaluation indexes, orthogonal experiment was used
to research extraction process of XXMD after solid-liquid ratio, extraction times and extraction time as factors. The concept of
standard relation was introduced for the first time to calculate standard relation between each samples and standard decoction of
various indexes of different extraction parameters, while AHP-entropy method was applied to determine the weight of each index for
comprehensive score. Results The modern extraction process parameters of XXMD, screened by using standard relation and
AHP-entropy method, which was compound herbs extracted for 1 h with 12 times the amount of water. Six batches of comprehensive
evaluation was greater than 94.12, RSD value was 1.87%, and meet the quality requirements of standard decoction. The parameter
was consistent with the final mass production parameters in the actual practice. Conclusion The results obtained in this study show
the feasibility of standard relation combined with AHP-entropy method in selecting key process parameters, which can provide
theoretical reference for the modern extraction research of other classical prescriptions.
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Fig. 1
hydrochloride reference substance (B) and Xiaoxuming

HPLC of negative sample (A), pseudoephedrine

Decoction sample (C)
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negative sample without Paeoniae Radix Alba (B), negative

HPLC of Xiaoxuming Decoction sample (A),
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F 1 EXRESHFERING
Table 1 Results of orthogonal test and ancient extraction
R A B/h ¢ =B O J i B (mg-g ") RoUEiE Y N
SRRy A AAE MU %
1 1:8(1) 0.5(1) 1(1 1) 4.09 63.87 18.28 0.997 14.48 91.78
2 1:8(1) 102 22 ) 7.28 98.86  20.61 0.995 21.17 4429
3 1:8(1) 153) 3(3) 3) 9.00 103.16  23.69 0.991 23.32 14.63
4 1:10Q2) 05(1) 2(2) 3) 5.74 9159  21.73 0.997 18.89 70.96
5 1:102) 1.0 3(3) 1) 10.48 118.50  23.12 0.133 2278 —12.96
6 1:10Q2) 153) 1(1) ) 6.28 9833  17.98 0.996 16.18 64.70
7 1:123) 05(1) 3(3) ) 7.80 10830  21.19 0.996 2143 34.24
8 1:12(3) 1.02) 1(1) 3) 4.17 66.55  14.27 0.994 14.08 93.14
9 1:12(3) 15(3) 2(Q2) (1) 8.81 10439  19.83 0.991 20.88 20.30
AR / / / / 4.46 64.05  12.99 1.000 16.09
Fz 2 IEXIXIEH RD;j
Table 2 RD;, of orthogonal test
RD;;
R YRR SRIAE Eh S & oo [R]
e | | s S T
RD,, 1 0.08 0.00 0.41 0.00 0.10
2 0.63 0.54 0.59 0.01 0.32
NN E 3 .02 061 082 0.01 0.45
_@—’ 4 0.29 0.43 0.67 0.00 0.17
5 135 085 078 0.87 0.42
B3 FERIEE 6 0.41 0.54 0.38 0.00 0.01
Fig. 3 Flow chart of algorithm 7 0.75 0.69 0.63 0.00 0.33
RHEATREL, DURRERON BRI . AT § 006 004 010 00l 012
PR RR SRR ARt % 5 AMEAR O 9 098 063 05 001 030
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m) MERMEj G=1, 2, -, n) DMats T
Xz . TR R IR 2, RD,; /N, K X, FXT
TS w22 /0N, BIAZAE: it b5 A St AR DL RS ik s
SRR, M ULIRRR OV RR B AN~ 258 & 8 9T

’

’

fabr, HitEEERRE SN 8, DLEEHAIRA
BRI AT Fa bR, 5 R R 5N 1,
DAL E R OTEM RS, 5k it sl 6,
DR I 5 AT 276 V20 Ja A e A DR I T 2240
RD:,=[X;,—SI/S) ("
2.6.3 € IR EEHESCHKE (standard relation,
SRi;)  HT RDy, LIEATLEE VR, TRIEAH
KH T —FITES TNV TR 1 APEE, B
SRijo ZTVERMIER 2 H 5 FEIR T IEAS RIS
i 55 FEERE S ) RDyy, AR JE R4 A2 (2) 115 SRy

BPWT . SRy HRREE i =1, 2, -, m) NMERIIE
JG=1, 2, o0, n) ANMEAR T IEESCIE . Btk

T ZURFR ALK HEME IR T 8 SO AZ s FEIL BN A
2 AT HERE i S BRI E (8D, DB ZS
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AR RRE S B EONIASE (X0, DAARIBFEIR N
PN FEbR, A (3) IHERTEEUE, FRoOvIAER
BRPE, BT 100% UL LE iZF80s N RIBIAR
T 2043 PR a5 B AR R R . THEE
SER R 3, B T —BRIA R A AHP-RALZHf &
FARNIIAE B8, HATSRE VR

SR,;=1—RDj, 2)

SR,;=1—X;—SI/S; 3)

# 3 IEINIEAY SRy
Table 3 SR, of orthogonal test

SRy,
WIS R S — e dal e
JR B TR AHABLEE
1 91.74 9971 5936 9970  89.99
2 3656 4566 4136 99.50  68.43
3 202 3894 17.67  99.10  55.07
4 7111 5701 3275 9970  82.60
5 -3520 1500 2204 1330 5842
6 59.08 4649  61.66  99.60  99.44
7 2485 3091 3696  99.60  66.81
8 93.62 9610 9021 9940  87.51
9 228 3703 4736 99.10 7023

2.7 AHP-FPCEAENEMITE
2.7.1 AHP E AL

(L) AP T AR R . 3= AR A Fo e s S5 0101,
NSRRI TR N 24, A ERIERS, RIT R
ROMER, SBIR. IE. R Bid. BtreEb
BOX, AR, SEBi R, M L% 2 1,
NS, AN ZH, BEREBH Ik E 8 mimEFe <, X
Aean TR, FRIEDORAI-B, ik, ABdsE
Crh 23 245 o AR TR FUBOR TR 2 5 GAAT)) %
SKRUSL, RTINS AL TT s, IR 2 B
RO e e febs, [FIBH BRI H & T2,
FE PERIAR I, A B0t M e 358 577 5 ot S b
EEAEbR, BOE 1R B SRR O R TR
HEEEEE . BATHRIAT G, RN LR SR
A E BN EESTB, BRSNS e S it
INGY R R TR A E MR T, (H S I E AR bR
B AR, AL B 0 i B4R B AL, Ok
HEZRESHERMAFFEEZE, Yo
IR BB > B > AT 25 > fe gUEE AL E ~ HE
RIGE, REHYE AHP PG HIWHE 1~9 bR

%, FA RN n A TEAR AR R AT AT
o, BMER 4T hIROVARSEION AL TT T I 25
LRy, AR TR T S S ]
2, bRy 4, MXIATZ AT E IR EE, bR
N5, ARXE TR SUEE AL AN o AR W By
L, bR 6, LLIESEHE, RAEAN (4) M hlirs
M 4, BHEIE S, W agRomHNER e XTTHE f
D)= e

aitl ai2 b din
azl a2 A azn

A:(aef)nxn: (4)
dnl an2 b Ann

&4 AHP W FIETRE R HOFRE
Table 4 Criterion of constructing judgment matrix of AHP
b EP

Fom 2 MR, BA AR =
T 2 MEEML, AELEEMER
Fom 2 MHEFRAML, ATFEE R EE
Fom 2 MHRAL, AT e A
PR 2 ANRIERMLL, B RS R
R bR AT W) e T
{513 HIHER e SRR HEEZ N agy T

LNER fFENE e BEMZ N a=1/ae

R5 FEARET LB BT S RERE

Table 5 Decision matrix of paired comparison on indexes

NSO 9 W W
J

o EhERDY fRoEig

ARIEELD B WA AHY N HE
SRR O R BB 1 4 5 6 6
AT 1/4 1 3 4 4
AT 1/5 1/3 1 2 2
BOLERGALLE  1/6 1/4 12 1 1
HEE 16 14 12 1 1

(2) THHEBE: X AIBERE 4 3647 ) LA
¥ 7RI, i (5) HHEBRVILERE R
W/ apw RARKRE j G=1, 2, ===, n) NEIRH
ZHE 0 (n=1, 2, -, j) MERRER RS
B, BREHBANX (6) WEHEIH—WRERE WS,
133 5 AMEFRIAE REUK RN 053, 0.23, 0.10.
0.07. 0.07.

Wi'=(anap*ajpn)"" (5)

n
WS=W; Y Wy 6
=1
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(3) —HMRTe: 153 E REUS 75065 PR
178, tHE— Bt 4845 (consistency Index,
CD) AI—%M: e (consistency ratio, CR). G
RIEAL (7 THEBRRFFE Amaxs SR ERIE A
(8) 114 CI, 153 —FME48Hr C1 8 0.04, —Hik
Eefl CR (CR=CIRI, fEXH, RIZHHEHR
790.03, BN 0.1, RENZHEREEA .

n n

;umax:[ Z ( Za/nVV/’/VV/’)]/VZ D
=1 j=1

CI:(/‘Lmax_n)/(}’l_l) (8)

2.7.2 {5 R EIIEAL

(1) AL IER R A AR R A m A
A, n ANVHNTERR, JEAEEERFERE R=(G, mxnr R
LA SCHRAROE 1 7530017, DAEhBR D RR S 2%
T AJBHEE, FREUREHALE DL B R 5 A
TEAR VPN TR bR, AL S AR ERAE R R,

(2) ¥ SR A B S A MR B R A 2K (9)
W IR BAE I R BRI P, Py RoRAES
JONERR T | MR

py:ijixa (9
2.7.3 TFEEIRFRNE BMABE R4 R A R
(10) THEEIBRIE B () KIXH 0.979 9.
0.991 9. 0.995 6. 0.969 0. 0.993 0, H; /MUK
T N HBE BB RGBT RS R
AR, # IR A RO DI RS Fa R RUE R 5 ()
YN 0.291 0.11. 0.06+ 0.44. 0.10.

m
Hy=—k Y PjlnPy, k=1/Inm (10)
=1

n
WO=(1—Hy) Y (1—H) an
j=1

(3) HEBEMBE: KM AHP 155 WAL

A, WBLEE R B E R 5, MRIE A (12)
HEEERH S ERE, 45RUEK6.

n
Wi=WsWel Y WSwP (12)
=1

*6 HENE
Table 6 Weight value of indices

PN FEAR Wy wo 14
ERER DN R B 0.53 0.29 0.68
AT 0.23 0.11 0.12
AJEH 0.11 0.06 0.03
T o EIRE AR 0.07 0.44 0.14
HER 0.07 0.10 0.03

28 ZETES

I AHP-HSUEAS 21 1 45 A AU R 500T A,
LR D BR BEBRTE AT (5 B 68%, MEETF L 12%, 15
SUEEARURE S L 14%, AJZ5H A& R 5
3%, RIEHRIEAR (13) HHEEEEY, SR IE
1o R 1 Hgs RnThn, W58 8 L e Wi, 45
TR 5 ERAAIIR T 22508 AsBoCy, BPLL
12 AR /KB | h A5 2R 5 5 S ERE & 1 &

N
AT = SRusmmmiesn X 68% =+ SRy s X 12%~4 SRy sszr X
3%+ SRy sz x X 3%+ SR snaumimine X 14% (13)

29 IHERIE

PRI B 00 58 AR I T 2230k 47 6 LB T
SR EAEGR T ESEUNRAERE, W 5E 2 ER Dy R
B, I, ATAHES R, FRSEE AU &
HER, 6 ftLg 12 e S ERE & A 4E LA P
WMERR, WWEZGAES, SRWNE 7, v 6 #t
FEMMZEA TR 1) RSD EIITE 5% AN, R FTifi e
PRI L2 e AT, EEM .

Fz7 WIEAIEZER
Table 7 Results of verification test

Ji Sy U/ (mg-g ™)

F5 B2 R AR AR HE R CEEVESY RSD/%
LEN BRI ST AT ST a B ’
1 423 66.80 14.00 0.994 15.23 98.72 1.87
2 4.48 64.84 13.35 0.996 15.14 94.12
3 432 65.69 14.69 0.996 14.66 97.02
4 431 66.70 14.51 0.997 15.83 97.31
5 4.01 68.41 14.34 0.995 15.34 97.27
6 4.17 67.91 13.74 0.996 14.94 99.40
FEAERE 4.16 66.95 14.73 1.000 15.09 14.37 /
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3 it

P REWm AT HIE GE—HO) Hiry 100
43 T INE BRI BSEAT b, X Eear A T IR
RILZ5E5 T 2ERBOT R JRHU ) #ky
N FERRANTTHAEEXR, 4587k 8 Fr
o fE 100 HAMA T, HHH 73 &, EEGH
238, HOY 3 E, By, HAdag 55 Eimi
19 B ABHFNCER TG T EHEN, K44
LITIERE T RBME R G, TR TR R AL SV
T 75 () AR ot 1) o R A o 3™ it DA B Rk AL

PR i B bR . 22 LA T /NS R T
AL ENCE, MO RO, R R E
K/NHIRURL,  PLACHIRBOAT, S 2R Ik R
B E SRS 8], MIIAR T ZERZ 2 UM T #5642
WOGURZ 0 “HAME” MR, 5Tk
A7 B SERR AT o I G T 2N 5 Tl AR P i sk
BREAT 7R XS b, DASEHERE bt (1 5 BN TR b AR VT
PRI Z, RPEHURE) . SRR K ERA
BATE S, Wi 519 LERAR IR T
2K

*8 HRIZEHEGIZHHR

Table 8 Characteristics of modern and traditional process

BEXN R WRLTZ G L E
T R REUE. BIE. B REE
PR AL
BUENTE DUNSriz aBl, 1 hs BIE DUzt £92.5h; DUBCE/K RPN E BUE R A, HE S i
IS 18] 55 il
PoRTa0 O BEREARR 24477 100 HHHAIA 30 EEP L CRUH” CORDR” CHIR” BRI AR
AR FENS, S 26 H IO VR L 2k HRIE
FEMUAEASS BN W, FZaE

AT BN i A R 06 55 125 B
T ZHORITIIT, HEF T SR R HR e
MIEACRI, KANH T, 28T TR
AT YA T RIS, B
HEBCRRE NPT DL 552 VAR O 0 LR
KR, BT S LS IR E2 T
WBM. PR E, NES T E IR T
SEAIRAE T B, STLER I DL T 2k
FAL 5.

AHP A H AL, RN NHTE T 15
PRI R, R ER AT R A R R,
B A B B 3 K LA UL
R R ER (R R A BUL RN, (1
RSB AILH 250 G % R AR 0
AHP-RE LR A B S 2 W25 2 5
ATERERYL PR A% RO,
HTE 2 R T2, Ak, e, 7
AT i AHPUERLHAT IR P
(PEL, FHEHBAESR T 5 AN SRR AR 16 R
BT TR, BB SR VP W e e
MOURIRIC T E 28, e T M imima
LB

FET I SCEL M AHP-IR AU 22 5 V- T
%, UUAREFE LB, TR E SR A
ARG M4 77 KRBE B FE0 8, #iE T 4B R
ZHREBOL . JEHIERS . BrEIE, . s T
SRamiAFEMERE S . R T AT BRI, L
BATHRAERTE A S, et F5 10 8o AT AEE 23],
AL T UAERIR ORI TR ATAE . fRAUE
WA HE R AR R EERR R DAURS /L
AR T 228, fFEaiaTr “IEARRHE.
TOASH WA BFEART RN, M EETE
FANGEaHIMARTZRE, sy
77 I H I Lz 7RI A & BRI AR I 22 8144 77 [ AR
FERCH FE SR AL B AR . [N H AT Tl A =
LrAR] RAIE B ) £ 7R H () AR B0 I S 5 2 R A i 1)
() — B DL R 28 844 T7 B ) R0 58 5 B VEEAE: ot B )
—HERR AL T VRN TR,

FlBAR ALY ERREAEA TR

SE 3k
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