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Optimization of processing technology for prepared Chuanxiong Rhizoma by
D-optimal response surface methodology with comprehensive weighted of
multi-index
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Abstract: Objective To optimize the processing technology for prepared Chuanxiong Rhizoma by D-optimal response surface
methodology with comprehensive weighted of multi-index. Methods The single factor experiment was used to optimize the dilution
ratio and the moistened time of rice wine. Then, based on the contents of five main components (ferulic acid, ligustilide, senkyunolide
A, senkyunolide I, and 3-butylidenephthalide), the D-optimal response surface methodology was used to optimize the rice wine dosage,
stir-fried temperature, and stir-fried time in the processing technology for prepared Chuanxiong Rhizoma. Results The optimal
processing technology for prepared Chuanxiong Rhizoma was mixed with 20% rice wine, moistened for 75 min, and stir-fried for 12
min at 156 C. Also, it was found that the contents of senkyunolide A, senkyunolide I, and 3-butylidenephthalide in prepared
Chuanxiong Rhizoma had increased, and it should be associated with processing. Conclusion The processing technology for prepared
Chuanxiong Rhizoma optimized by D-optimal response surface methodology with comprehensive weighted of multi-index can be used
to optimize the process parameters, promote the stability and repeatability of the processing technology, which can significantly control

the inner quality of prepared Chuanxiong Rhizoma to ensure effectiveness in clinical application.
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1 RAXES A) 5)IEH#&% (B) # HPLC &
Fig. 1 HPLC of standards (A) and sample of Chuanxiong
Rhizoma (B)
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Table 1 Investigation of rice wine dilution factor

FmS  EFEE  KE/g g
1 10 5 FOEE R RO, HTRTE R IO ARIEE: FEMBCE N 130.0%
2 10 8 BT AT, BT R IO S FERIEE N 136.0%
3 10 10 A BTN ARPRT, BEFWIE R B A DK, FERUCE A 138.0%
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expert 8.0.6.1 FIHARAFHAT D-FALVTE, I HE
W 2.
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Table 2 Design and results of D-optimal response surface methodology

FRES B/ (mgg ™" PEo oD
RIS A/% B/C C/min - FENEN FENEA 3-ET P —— BN BN 3-IET A i
fig A BT EEREK Mg A Bl JEREK
1 15 100 20 0.8436 100546 9.0231 03955 02885 1 1 1 2 4 120
2 10 100 10 0.9390 123714 102127 0.4734 03088 2 2 4 5 5 356
3 10 150 20 0.8510 11.2079 104946 02814 02155 1 2 2 1 3 1.65
4 10 200 15 0.8752 133624 93460 03177 02378 2 5 1 1 3 333
5 15 200 15 0.8223 13.5812 119094 03268 03485 1 5 4 1 5 337
6 20 200 10 0.9956 13.1776 11.7152 03901 02817 5 3 4 2 4 431
7 20 200 10 1.0033 12.5241 11.7262 0.4287 02887 5 5 4 3 4 391
8 20 100 15 09715 12.7218 10.1440 05940 0.1008 3 4 2 5 1 350
9 10 200 10 0.9642 124218 123156 03733 02820 3 4 5 2 4 3.6l
10 20 200 20 1.0253 124817 10.1652 03721 02582 5 4 2 2 4 395
11 15 100 20 0.8396 102290 9.0359 0.3204 02929 1 1 1 1 4 111
12 20 100 10 1.0681 12.6202 10.9228 04700 02777 5 4 3 4 4 421
13 20 200 20 0.8855 13.0245 11.0418 03551 02739 2 5 3 2 4 3.63
14 15 150 10 0.9990 124667 11.0996 03820 02662 4 4 3 2 4 374
15 125 125 15 09691 12.7567 10.6694 03745 03054 3 4 3 2 5 348
16 10 200 20 0.8404 13.0031 9.9259 02821 02186 1 5 2 1 3 312
17 10 100 10 0.9838 12.0179 11.0780 04182 03040 2 2 2 5 5 337
18 20 150 10 1.0397 13.1006 11.1403 05168 02904 5 5 3 4 4 470
19 10 200 10 0.9989 11.8585 112674 04084 02848 4 3 3 3 4 334
20 20 150 15 1.0745 13.0081 13.0220 04767 02979 5 5 5 4 4 487
F3 XTI ZIRimnEN B BiE R
Table 3 Judgement matrix of first order of technical indexes
T.Z46%5 FIZEER  BEANDR FE)NE AR A FENE NS I 3-1E T ML 28K WE W,
K2R TR 1.000 0 0.500 0 4.000 0 4.000 0 7.000 0 0.297 7
BRI 2.000 0 1.000 0 6.000 0 6.000 0 9.000 0 0.488 6
NS AR A 0.250 0 0.166 7 1.000 0 1.000 0 3.000 0 0.087 8
FENE S I 0.250 0 0.166 7 1.000 0 1.000 0 3.000 0 0.087 8
3-1E T MR R 0.1429 0.1111 0.3333 0.3333 1.000 0 0.038 1
— A 5 Amax=5.076 8, CR=0.017 1<<0.1, &S50
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Table 4 Sequential model sum of squares for D-optimal

SR S5 H ¥175 F1H P1E T &R
PR vs Bt 230.93 1 230.93
MR s ST 12.69 3 423 10.12 0.000 6
ME 2 vs LR PEARRY 3.90 3 1.30 6.06 0.008 2
2 IR FE vs MR F 1.70 3 0.57 5.20 0.020 2 HUCRH
3 WRTHE vs 2 IRTHE 0.90 5 0.18 4.74 0.056 4
B 7 0.19 5 0.04
MZE 250.32 20 12.52

x5 [EEREFENSHR
Table S ANOVA for regression model

FEFRE CFHM HBE HBF OFE O PHE BEK
it 18.30 9 203 1866 0.0001 &3
A 3.01 1 3.01 27.60 0.0004

B 217 1 217 19.90 0.0012

C 6.57 1 657 6027 0.0001

AB 0.02 1 002 019 06728

AC 0.16 1 016 147 02525

BC 1.96 1 196 17.98 0.0017

A? 0.31 1 031 289 0.1201

B’ 0.57 1 057 520 0.0458

c? 0.74 1 074 6.84 0.0258

V& 1.09 10 0.1

RAUT 0.90 5 018 474 00564 RE%E
afiiRzs 0.19 5 004

Mz 19.39 19

200 >
- 20

15N 15

B/C 100710 Al%
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FREC 3 40 )1 E AR #0348 i et T 2 S 30347 1
il WSS OD fH 737 4.65. 4.70. 4.62. Sk
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VLB D=t e 150 1 o7 T3 98 )11 55 (g ) 1
Sk, @S T ERaE, REEMLE,
VEMESR, BA bR ME
3 Wig

ARSI CUNE R A 5 Bhsor = AE T FR
Fro RO S CAE 190~400 nm N #E{T 61
4, SRR, PR, BEARNERAE 321 nm, ¥

2 3D MWEmEE

Fig. 2 3D response surface
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o Oof Rl AR N E 3T 7 ENE, 5 F
R4 BT 43 00 N 1.076 04 13.664 8+ 9.032 8.
0.320 0. 0.233 0 mg/g), WRESTHK A, Hhoml
ZBVEVE, PR TS AER
D-TH 55 IR & H AR b, S5l
KRS, RescIlZfabs DAL, ma T E R A 2
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HEEEA, R PMEE TEERAS (RPEZR) DL
S AT MR ) E R S A, T S A
. FeoEtELr. EEMG )M TZ, GH
THRARER S —, EmEmmfANERE, &5
)15 1) Jog 38— MR CRAIE N PR FH 245 A8 28501k o
SE
[1]1 EZd [S]. —#6.2015.
2] IR S SR B TS 2 F R R A 1
SE [D]. HEJK: PHRIACERF, 2014,
[B] & 4%, = & PUaW, & Bairh-RmmiEmA
JEHRTZ [J]. 249N, 2014, 37(1): 53-57.
4] 5 Bk EAA. WEKNIERET 2R LSS
FTZRMR & &AL [J]. HhEZ, 2008, 30(8): 1177-1179.

(3]

(6]

[10]

[12]

7= W, WIS R T2 AR RS [A] /
HAE R 2 B = R R 2R o s AR UG SR
[C]. dbxt: hierhBEZ %4, 2003.

ZRVRPE, AEEN, DOWRE, S5 IR IRIGER LR )1
ERMBE R T2 ] PAHA SRR E, 2012,
23(3): 347-349.

B, IEARFAEE RS s R T2 [J]. %
BUZEZY, 2010, 14(5): 528-529.

i W, SN, BRIRER, S5 D-SRAR M R VE S
4 UHPLC fREAMEIEZMIBHI T2 [J]. ),
2016, 47(2): 233-239.

BT, ERE, G, & BROWIERETE Y
T RIS RWTEIT [J]. 3 5i0R, 2012,
42(7): 93-100.

INRAZ, ZRUKER, Tk, . FETRDMIE KBkt
HE B EEKEERN T 0L [J]. FEZ, 2018,
49(2): 325-329.

TkENE, XI4kE, Bk Wb, 2 PRI NEERILE DY
HAEMM AR ] PEZFEE, 2015, 50(13):
1081-1084.

Yuan Y, Lin X, Feng Y, et al. In vivo transmigration of
anti-migrainous compounds from Ligusticum chuanxiong
Hort. [J]. Chin Pharm J, 2010, 45(9): 694-697.

BaEE. JNE R A ARSEL R BN D] R
AR R 25K, 2014.

DOeH, SER, ) GE, L ol R AR T
ST [J]. hEZh, 2011, 42(4): 716-718.

EZA, R, HEM, & BEROSWEATHAE
TR LML/ ET 5 (1. PR RE,
2008, 33(4): 372-374.



