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Multi-index Integrated Evaluation Method Optimizes Extraction of Wenxin Decoction
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[ Abstract ] Objective; To determine the optimum extraction process of a clinical experience prescription,
Wenxin decoction (WXT) , by using multi-index integrated evaluation method. Method: Orthogonal test L, (3*)
was conducted for the optimization of extraction technology and multi-index grading method was used to determine
the optimal one. Curcumae Longae Rhizoma, Cinnamomi Cortex, Curcumae Rhizoma, and Asari Radix et
Rhizoma were evaluated from the influence of amount of water, soaking time and extraction time on the yield rate.
Orthogonal experiment design was applied in Codonopsis Radix, Chuanxiong Rhizoma and Scorpio with ethanol as
solvent while lobetyolin and dry extract yield were used for overall scoring. Orthogonal experiment was used to
optimize the water extraction and alcohol precipitation technologies for Paeoniae Radix Rubra, Rhei Radix et
Rhizoma, Crataegi Fructus, Ophiopogonis Radix, Glycyrrhizae Radix et Rhizoma and residual dregs of Codonopsis
Radix, Chuanxiong Rhizoma and Scorpio extracted by ethanol. Paeoniflorin and dry extract yield were chosen as
the index of evaluation to select and verify the optimal process parameters. Result: The extraction process of WXT

was determined. The optimal extraction process for higher yield of volatile oil from Curcumae Longae Rhizoma,
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Cinnamomi Cortex, Curcumae Rhizoma, and Asari Radix et Rhizoma was to soke these drugs for 6 hours with 8
times of water volume, and then distill those drugs for 5 hours. The optimal ethanol extraction process for
Codonopsis Radix, Chuanxiong Rhizoma and Scorpio were as follows: 10 times of 80% ethanol amount, extracting
for 2 times and 1.5 hours each time. Water extraction and alcohol precipitation were used in Paeoniae Radix
Rubra, Rhei Radix et Rhizoma, Crataegi Fructus, Ophiopogonis Radix, licorice and residual dregs. The water
extraction process was 1 hour extraction for twice, with 8 times of water volume. The ethanol-precipitation process
was established where the 95% ethanol was added up to 60% and precipitated for 36 hours in 1. 12 g-mL ™" liquid
density. Conclusion: The extraction process of WXT optimized by multi-index integrated evaluation method is

stable and reliable, which is suitable for industrial production, and can provide reference for clinical application

and development of new drugs.
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Table 1 L, ( 3*) results and statistics of orthogonal test in volatile

oil extraction

No AJKE  BREWEE CZEWETR R

Wi /h /h /%
1 6 2 3 2.62
2 6 6 7 3.46
3 6 4 5 3.89
4 8 2 5 3.56
5 8 4 7 3.68
6 8 6 3 3.30
7 10 2 7 3.64
8 10 4 3 3.21
9 10 6 5 3.94

®2 ERHRBRIZSHYEMNL

Table 2 Response mean of orthogonal test in volatile oil extraction

K AJk R B R C ZE A D %%
1 3.323 3.273 3.043 3.413
2 3.513 3.450 3.653 3.467
3 3.597 3.710 3.737 3.553

Delta 0.273 0.437 0. 693 0. 140

HERE 3 2 1 4
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Table 3 Variance analysis of orthogonal test in volatile oil
extraction

K HHE SeqSS AdjSS Adj MS F P
Ak &) 2 0.12  0.12  0.06 3.93 0.203
B (2 LA [E]) 2 0.29 0.29 0.14  9.66 0.094
C(Z&Mmmta]) 2 0. 86 0.86 0.43 28.70 0.034
R 2 0.03  0.03 0.0l
&t 8 1.30

KB T2 B R T, 0 0 0k 1 R Ak T4
PR, 047 THEEZ B K . RIFRH 20 £5 25400k A
LA 8 fEHE K R 6 h,Z8M8 5 h, A I UE 3 4it
FEfh, il B R AR, 4.01% ,3.95%,
4.10% ,SF 43R BUE K 4.02% ,RSD 1.9% , fif % T
LEMA R E R,
3.2 ZEERAR WRomThES G 2l
AT O BERR B, 2 2 AR IR A i 0] 22 36 A 25 5 O
LR B 2R 0 T Mk R T $R U b
WO T8 2 50% , 58 2 B ot o 43 80 50% , 15
AT, R WE4~6,

£4 Ly(3) ZEEREZKRGTSERSH

Table 4 L, (3%) results and statistics of orthogonal test in ethanol

extraction
No. A CEAR B CFEM R C RN THE ESRHE 546
R % /1% /h /% /% =

1 50 6 0.5 36. 32 3.51 73.36
2 50 10 1.5 38. 69 3.86 79.34
3 50 8 1 39. 41 4.21 83.56
4 60 6 1 42.36 4.35 88.09
5 60 8 1.5 45. 86 4.97 97.94
6 60 10 0.5 42.89 4.74  92.50
7 70 6 1.5 46. 87 4.98 99.11
8 70 8 0.5 44.75 4.36 90.74
9 70 10 1 46. 10 5.07 99.18

RS ZEERIZSHBENRK

Table 5 Response mean of orthogonal test in ethanol extraction

AKE A ZBERBMEE B ZBHE CHRINE D%
1 78. 10 86.85 85.53 90. 16
2 92. 84 89.34 88.87 90. 32
3 96. 34 91.09 92. 88 86. 81

Delta 18.25 4.24 7.34 3.51

HERk 1 3 2 4

x6 ZERIRIZSHHFEDN

Table 6 Variance analysis of orthogonal test in ethanol extraction

Ko TR H B SeqSS AdjSS AdjMS F P
A LEERFAE 2 562.58 562.58 281.29 23.87 0.040
B i 2 27.19 27.19 13.60 1.15 0.464
C $& BB ) 2 81.11 81.11 40.56 3.44 0.225
iR 2 23.57 23.57 11.78
Hit 8  694.45

R B &5 Rl LUF Y, LLZE & e hn dE AT 7 22493
M BT A5 00 fe A S5 1 34 2 AL B, C , 55T 2, 4% B i I
FHHRE O (P <0.05) , £ B[] | & B &
SN I 3 R 2 R IO A T S, A 10 £
70% £, B, FEHC 1.5 h $F2HC2 Ik,

REUE T ZMREN K s NS 28T

THEE AR, B FRIC 20 £5 25 6k R F i, 4% 0
EAAFEZ RIS HLAE S, B A TR M2
P B S &, IRt A LG 1 4 99.03,99. 64,
99.21, - 1458 4> 4 99.43 ,RSD 0.3% , ff ik T. 2%
BEMEE.
3.3 KEWRTZEZZR SHEARRBHTMZIER
GV R P2 0 T 2ok TR
F50% AT H TR B 50% A G A S0, 4
RAaAFWERT ~9,

RT Ly(3*)ARBRETRBEHRSERSH

Table 7 L, (3*) results and statistics of orthogonal test in water

extraction
No. A BokdE BEREUS ] CHRIC AAH TEER &S
Zis /h WH /% /% 545y
1 6 0.5 1 1.96 18.72  63.54
2 6 1.5 3 2.38 30. 21 89.53
3 6 1 2 2.48 23.46  80.02
4 8 0.5 2 2.76 25.16  87.49
5 8 1 3 3.01 29.13  98.21
6 8 1.5 1 2.25 21.46  72.89
7 10 0.5 3 2.88 28.56  95.11
8 10 1 1 2.14 24.15  75.52
9 10 1.5 2 2.79 29.57  95.29

IR 45 R 7T LUE Y, DLEE G 8 bn R 47 7 22 53
JIT A5 4 B A A5 1 2 AL B, C 52 MR K 4R R B DR
IRF /N3 53] S 4 HOOCH oK & 4 RO ] {H 52 1
AR, AR 2 WS 3 WRE R Y, A I 5 fx
BT ZE N A,B,C,, BN K &y 25 41 19 8 A, 42 X
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Table 8 Response mean of orthogonal test in water extraction Table 11  Response mean of orthogonal test in ethanol precipitation
KA Aok E BARIETE] 3R ERREL D iR | » c b
1 71.70 82.05 70. 65 85. 68 ¥ WHE  CFRERBUE BRI 1% 22
2 86.20 87.75 90.77 85. 84 1 80. 44 82.20 72.29 85.36
3 88. 64 82.73 91.11 81.01 ) 86. 63 85. 17 87.19 85. 55
Delta 10. 94 5.71 20. 46 4.83 3 86. 96 86. 66 94. 56 83. 12
HERE 2 3 ! 4 Delta 6.52 4.46 22.27 2.43
Eil27 2 3 1 4
R KENIZSHFTENH
Table 9 Variance analysis of orthogonal test in water extraction . X
x12 BRIZSHAESW
TR HHE SeqSS AdjSS AdjMS F P Table 12 Variance analysis of orthogonal test in ethanol
A K& 2 197.98 197.98 98.99 4.38 0. 186 precipitation
B I ] 2 58.24 58.24 20.12 1.29  0.437 i HHE SeqSS AdjSS AdjMS F P
C R 2 823.68 823.68 411.84 18.22  0.052 A 25w 2 80.97 80.97 40.49 7.41 0.119
iR 2 4520 45.20 22.60 BRULARSE 2 30.94 30.94 15.47 2.83  0.261
&t 8 1125.09 C BEULI 1A 2 772.48 772.48 386.24 70.67 0.014
D %% 2 10.93  10.93 5.47
FTE] 2 1.0 h, $2HL 2 K, &t 8 249.41

ATt AP R I T2 A,B,C, 17
b7 20 A5 25 BEHEAT KSR I T 20, A2 3 0, 2 il it
HTBERMALERNGE IFITREZEE/D, R
98.51, 99.03, 99.68, - # 4 ¢ K 99.07, RSD
0.6% ,3 #LAMRMBIETL I B 2R ik T LS
oA BRLE
3.4 JRAEBEDLAER SR 28 bR o HEAT I E
ST, AR P D5 i 0 T 5 4 A o — A, 45
B 10 ~12,

£10 L, (3 )BREXKBERSNT

Table 10 L, (3*) results and statistics of orthogonal test in ethanol

precipitation
A 2

No. 240 % ¥ 1;;5@ ﬁszmcuﬂaﬂ M R E
/g~mL’1 /% /h /% /% 31
1 1.06 50 12 1.86  15.67 66.25
2 1.06 70 36 2.31 25.59 84.32
3 1.06 60 24 2.45  26.89 90.75
4 1.12 50 24 2.28  22.36  85.11
5 1.12 60 36 2.47  27.10 97.69
6 112 70 12 1.99  24.58 77.10
7 1.18 50 36 2.86  28.41 95.24
8 1.18 60 12 2.11  21.38 73.51
9 1.18 70 24 2.94  27.87 92.13

- 30 -

7

RIS BT LUE I, DL 28 hR 25 5 15 4
HEAT 43 H0, Fr LUSRc AR 26402 A B, S T 255 15 43
1 ZE W RS2 BEDTIT [E] (P <0.05) , H R 245 1k %
JE A, CEERBIN BB BRI A B %, HIb g
2 RE B 22 )5 f SS A8 M 46 bn 47 0 #r, B
TG FEVR AR T Tk b A r= i f S B 2 5
A,B,C, HE4T T — I RE IR .

X BT R T2 BEAT 55 UE , 3 HE 50 3iE 3K 50 25 &
4% 4 W 97.89, 98.03, 97.31, F ¥y 15 4> K
97.74,RSD 0.4% , Jo W & 22 5, % ) 1 22 /K 42 B O
(AR T2 4R A, B, C, BV K 2 BORE Mk 45 25 40 %t
WA 1,12 g-mL ™' (20 ) B, fiTA 95% 2,
T E , fff 75 B i 35 B 60% , BETT 36 h,

iR, B E TR O ER T, b %
BRI FER A AR IO R Y B AR R TR
BN 8 A5 i /K R 6 h, 2818 5 h, ¥ & I 1 15 AL
XS IS BN A BRI, fe kT
A 10 45 70% £ T $2HL 1.5 h 22 W Xf & B4
B2 A 58 B oAy K L A H R HEA T K
UL, AKIEHCTZ 0 A 8 57K #2501, 0 h, $2HL
2 EEVL T S 2T W 1,12 g mL B, i
A 95% &, TEAd & fE i ik 5] 60% |, # 1 FEIT 36 h,

4 itig
LB AR T S BN, R



55 24 445 20 M PESXEAFFERE Vol. 24, No. 20
2018 4 10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2018

A LN ELLY AT N R A LR R
2y, W o fligy . Ko, 5 S Ab i 0, 2B AT
SRR, PRI B AN RO 2 40 S O IR
AL B, 125 E L S IR B BE iR AT I
Uy, 2L FRPVER, 55 S WAL, 48 FRF, Bl ok
FH 35 IRIE B A Z Ty i o 1% RAT (I, 15 i Ak
T AT AT FH 5 FER | 4 0 30 45 A 5 T AL R
ATE N 5 KRBz el 28 5 E 255 3628 BT I
WL AR T 2T, AR AR 20k S H
AR R ANTE 2 . WA T, RN T | b A SR
i, HA PR AR 2% 2 T, 3E BT UA IEJR
FH 2 i3 A o

FERL DR T ZLRM T H, w0 %18 T
2552 77 FAR AT 0 T AT TS U | R R 24 B A RO oy
4 A 2 P o A R Tl A 2 7 B 285K, 38 T 22 46 i 25
BWBTINERE TROGIRR T Z IR T
BAIE , i 1B — PR RN v 2 52 07 £ A J) FR P
Frim e, AR A M TR S Rt k. B
DL S B RS0 7 B WO, T 28 58 0 O R & R AT
25 B R K 2 B Y

[BE3Hk]
[ 1] Emelia]J B, Michael J B, Stephanie E C,et al. Heart
disease and stroke statistics—2017 update: a report
from the American Heart Association [ J ]. Circulation,
2017,135(10) :e146-e603.
B AR A, w08 R, X 0 A, A b G i A R AR
2017 )R (] b G R 423K ,2018,33 (1) :1-8.
BHE,EB. 100 R IERE R 5 IEH A1
5099 1 SCHRAE G 73 A [ 1] el b S il PR 5
2007,13(12) :926-927,930.
FEBr, 24 W, O R O L0 TR AR K
Jik W5 A8 B Logistic [MIH 4347 [ J]. 107 v & 22 ik, 2007
(9):1209-1211.
JR SR AR B IR, S R LD SO S AR E
R0 GO B ARG 4SS 28 AR WP S [T ] AR R 2y
2|, 2012,30(6) :1410-1412.
B, ERA RO AR EBLO 2 &
M Fib 1L-6 1L-8 Ay ma [J]. 7R b B 225k,
2005,24(11) :650-652.
RFEFN, B2 2 KA B0 W W R B A0 B R
N C R EH & D-TREE R[] eSS
A i I % 24 75,2008 ,6(6) :635-637.
B TRIRNE , REXTVL, SF R L IR T AR E L &
I A BE AL FRWF ST [ 7] ob [ 52 36 07 70 242 24 5, 2016,

[2]

[3]

[5]

[6]

[8]

[9]

(10]

[11]

[17]

[24]

[25]

(26]

22(4):154-158.

R R, R R R BH N vk A R O S RRE
PO LRIRIT I L], o E 2y 24k, 2016 ,41
(3):550-552.

Br gk, REXGVL, R R0 i W Stk B ST R B 5T
[J]. R EE2,2016,11(7) :1308-1310.

PRIE ST, SRR 406, 5. 28 n 28 T ik 4k
HFEER T MK IR T S 0)]. hEf 4K,
2016,41(1) :70-74.

MG, TR, o, 45 24 AR IE i e th e 1+ &
BRI T 2 [T b B B 2 2% 44 ik, 2016, 36
(10) :814-818.

FERAGMER S P NRILME . —F[M].
Jbat v B 2 25 R A, 2015,

A A BEAAEERNP R IR b
] I R 25 P 2 24 7, 2017 ,33(10) :957-960.

IS, 2255, B 0E € AR I R s (1],
HizhZu 5 ,2015,40(18) :3598-3602.

HHEE, T — 3, . R T AR A EFRRIEAR
RN 25 B AE R AL LD ). P Sy R A e
#,2017,23(14) :177-182.
IR, xR A , 3 R, 45 S FiE O R kT =4l
SEVRAN B I /N R TG LA T (D] HhoRE 2,
2017,48(24) :5179-5185.

ER MBS P NRILAE 25, g M].
J65T . [ B 2 RHEL H AL, 2015 :203-204.

O, TR, TEMS G0, 4. 3 S 0 Ak 2 o B 5
[J]. 25443k ,2017 ,42(1) :135-139.

ot IR N 3= - N I | B O R A o5 &
YERDREE R [T]. 25 51l IR 2013 ,4(3) :44-48.
kB, B, FES. LB RERIT].
252 F5E,2014 ,33(7) :411-414.

Rti/NE T T, S IR AT I Ak A B R 245 B
WESEHERE[T]. h B2l 2015 ,46(4) :595-602.

XA LT, O FEFS . AR (3 12 TR I
KHEH 14 FlOoR & R 1I]. b 25 2% ,2017 ,42
(23) :4514-4519.

oL, ok, 1A 5, AR A v o T 2 R4 I
e s o (], b B o 2h 2k, 2012, 37 (5)
601-605.

R, BRIV, E Wy, % HPLC W B U & 2 4 5
AR R[] P E 24, 2015, 40
(20) :4022-4025.

AR SR T R, S5 H R R A o 5
e[ 1], hE T2 Zek 2017 ,42(5) :830-835.

[REHE MET]

.31 .



