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Optimization of Preparation Process of Xihong Erdong Paste by Box — Behnken Design
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Response Surface Methodology
HE Yingmeng,ZHAO Fulan,lAl Hui,LIANG Gang,YIN Wenxian

(The Affiliated Traditional Chinese Medicine Hospital of Southwest Medical University ,Luzhou ,Sichuan ,China 646000 )
Abstract: Objective To optimize the preparation process of Xihong Erdong Paste. Methods Based on the single factor test, Box —
Behnken response surface methodology was used to optimize the extraction process of Crocus Flos with the yield of crocin I and II
as the evaluation index, and with the volume fraction of ethanol, liquid — solid ratio, extraction temperature, and extraction time as
the evaluation factors. The preparation process of Erdong Paste was optimized by the same method with the yield of dry extract as
the evaluation index,and with the liquid — solid ratio, extraction time,and extraction times as the evaluation factors. The preparation
process of Xihong Erdong Paste was comprehensively determined. Results The optimal extraction process of Xihong Erdong Paste
was as follows:after taking the prescribed dose of Crocus Flos,adding 45% ethanol solution at the liquid —solid ratio of 1 000:1 (mL/g)
and extracting at 90 °C for 2.0 h, and evaporating the ethanol; after taking the prescribed dose of Asparagi Radix and
Ophiopogonis Radix, mincing and then adding pure water at a liquid — solid ratio of 18:1 (mL/g),heating and extracting for 2.5 h
and repeating for three times,and then merging the paste with the Crocus Flos extract and concentrating to obtain a clear paste.
Conclusion The optimal preparation process of Xihong Erdong Paste is stable and feasible.
Key words: Xihong Erdong Paste;crocin; Box — Behnken response surface mthodology ; alcohol extraction process; preparation process;

process optimization
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Fig. 2 Results of the single factor test of the dry extract of crocin
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Tab.1 Influence factors and levels of the extraction process of

Crocus Flos
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Tab.2 Box — Behnken design and results of the extraction

process of Crocus Flos
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Tab.3 Results of the regression analysis of the extraction

process of Crocus Flos
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CDh 0.035 1 0.035 0.078 0.7848
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Bn 81.3 28

M) o7 1A &1 55 4 e 26 43 1 2 49 0l A 0 BEAAR R o 3K
(A) BCRHLE (B) (B B BE (C) AT Bt (] (D) 2k i) iy
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SR BRI AR I T, AR R B
45% BORFHE 1 042,77 mL/ g, BEBURE 90. 736 °C, $2HL
BFTE] 1. 863 ho 7E ML A T, VO £1 46 15 45 8 11 Tl {8y
13. 892% . 7% JE B 45 B S 1E 5 AT 48R Pk, X5 F5000) 1Y)
TASBGHFATHON e 2 e T AS 80, CREik
TR 45% , WORHEE 1000 mL / g, 32 B0 90 °C, $2 5
1A 2.0 ho
2.4.3 BiFRE

B 2T 48 25 B AR A RE A 50 mg, 36 3 0%, % ik
T2 BB TR 56 . 45 R 20 6 15 R 00N
13.04%,13. 33%,13. 08%, F-14 13. 15% ,RSD 4 0. 72%
(n=3), SZ{E 5 FAE R RSD J 4. 08% . W T FE 5

52

FLR LA BT A e 1 TR AT AT,
2.5 TERERRIZMRNK
2.5.1 REFRE

RS a]  UR A LR 4S5 g, 2R 410,
S 0,6,12,24 h, B ERCEHE A 10 mL / g, $HUT
6] A4 1.0 h, BEEC1 IR, 435I R AS [R]35 1 B 1) 47 % %€
GER VLI 4 AT B [ X AH TR AR LT
SO e AR

WORHLL : BUR & LG MR A 45 5 g, Fh 41y,
BEE BRI ]2 1.0 h, 42501k, 23 B ZE R EE A 10,
15,20,25 mL/ g 47548 45 R WL K 4 Bl WL, B &
WORHLE RSN, 4B T BRI G AN i)
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Fig. 3 Response surface plot and contour plot of the dry extract of crocin
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Fig. 4 Results of the single factor test of the dry extract yield of Erdong Paste
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Tab.4 Influence factors and levels of the preparation process of Tab. 6 Results of the fitting and regression analysis of the
Erdong Paste preparation process of Erdong Paste
& F BHF A(mL/g) B % B(h) BECOR) ZERR  BEFAA BWE HAFE  FA PiA
-1 10 1 1 AR 1784.17 9 198.24  42.88 <0.000 1
0 15 2 2 A 213.81 1 213.81  46.25 0.0003
1 20 3 3 B 114.74 1 114.74  24.82 0.0016
#5 “&EH%ETEBox - BehnkenitWigit B &R ¢ 313.60 I S13.60 11109 <0.0001
Tab.5 Box — Behnken design and results of the preparation AB 30.78 1 30.78 6. 66 0.0365
process of Erdong Paste AC 56.92 1 56.92  12.31 0.0099
Kb R S FERE | KB EE S FEAE BC 3.84 1 3.84 0.83 0.3924
¥ A B C @ | % A B C A 172.53 117253 3.3 0.0005
1 1 69. 86 10 1 0 -1 43.61 B 4.10 1 4.10 0.89 0.3774
2 1 -1 0  57.70 11 0 -1 -1 42.16 (o 623.83 1 623.83 134.94 <0.000 1
300 1 -1 474 | 12 -1 -1 0 5519 nE 32.36 T A8
4 -1 0 1 45.98 13 0 0 0 6346 PO 14.39 3 4.80 1.07 0.4562
s 0 0 0 6.79 |14 0 -1 1 5.2 e O LA
6 0 0 0 685 |15 0 0 0 6856 i 181653 16
Toob 0 666 m 0o SRS e TR AR B T2 BT RO R
Soocbo b0 e T 0L LT T s WORE L 18 mL/ g, 4R HUR ) 2.5 b, 32
9 0 0 0 67.32 B3k,
HAEYI B S PR AR T Z8 W 2.5.3 Rilkk
B 18. 454 mL/ g, FEHCET ] 2. 386 h, $2 1 2. 474 1%, WRA ELGMIRA PR S g, 2307, 4% iR
O TR 55 N 72 184% . % BRI 1O MEFEPE ATFT W0 B EE T AT B 0 . 46 8 3 W BiE I e 1 T3
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20T Lk 801 | o7 | 1 Y
. 70t
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_ o
< : 3.0 ' 0 3. oka/ ;;}'3. 0
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a. Extraction time and liquid - solid ratio b. Extraction times and liquid — solid ratio c. Extraction times and extraction time

Fig. 5 Response surface plot and contour plot of the dry extract yield of Erdong Paste
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RSD 9 1. 90% . 2 W 77 it 55 B30 17 L L& 4 4f,
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A U 7 f i R4 AR, SRR ORI
18 mL / g LA ZEALK , ISR ER 2. 5 h, 22 08, AR W
Bt R SR AR 2 UK, A I UE R, P S PH LB
WA, Heds ZRXTERE N 1. 21 ~ 1. 25(80 C)IHEF .
3 itig

AR A 2 T B 0 G T A B A 2 R AT
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