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Separation and purification of Yixintai total saponins by macroporous adsorption
resin using failure mode and effects analysis combined with Box-Behnken

LU Hui-ling,ZOU Su-lan,GUO Zhi-hua,LI Ya
( Hunan University of Chinese Medicine ,Changsha 410208 , China)

[ Abstract] Objective: To optimize the parameters in separation and purification processes of Yixintai total
saponins , by using failure mode and effects analysis (FMEA) combined with Box-Behnken response surface design.
Methods: The total saponins of Yixintai Compound were purified with macroporous resin ( MAR) , and the key
process parameters of the purification process were screened by FMEA. Taking the recovery rate and mass fraction
of saponins as evaluation indicators,the Box-Behnken design was used to optimize the MAR purification process of
Yixintai total saponins. The optimal parameters were finally obtained in separation and purification processes of
Yixintai total saponins. Results; FMEA determined four influencing factors,including the mass concentration of the
sample solution,eluent volume fraction,the adsorption flow rate and the volume of the eluent as the key factors for
the separation and purification of total saponins. The P values of the models established by Box-Behnken design
were all below 0. 05, indicating that the models had good predictive abilities. The obtained best parameters was are
as follows: the mass concentration of the sample solution is 0. 80 mg-mL ™', the ethanol volume fraction is 90.0% ,

the adsorption flow rate is 1.7 BV+h ™' and the eluent volume is 1.6 BV. Conclusion: The separation and purification
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method obtained by failure mode analysis combined with Box-Behnken optimization was stable and reliable, with

high recovery rate and purity of saponins. This method is suitable for purifying Yixintai total saponins.
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AWM 15 min, B 5 7K 5 min, JTA 5 mL oK
i BRSNS o LOAH R A3t 70 Sk 25 1 6 R, F 300 ~
800 nm I & Ab 44, 45 53 B Fe R WICAE 556 nm 4ib
3.1.4 bR im0 O IR R TR
0.4,0.5,0.6,0.7,0.8,0.9,1.0 mL, % F 10 mL EP
B KB TR 43 A 5% B R - VK R T T
0. 20 mL & 44/ 0. 80 mL,60 °C /K& 4 15 min, 7K¥A
5 min, feJG LA 5 mL pKESER , 355 BIAS o DAAH R 13k
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3 Box-Behnken %58 WILFES,
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1 0.50) 1(-1) 30(-1) 3(0) 30.504 0 30.213 5 16 0.8 1.5 60 5 255026  59.5779
2 0.5 1.5(0)  60(0) 3 37.369 8 71.526 4 17 0.5 1.5 60 3  38.0394  61.8657
3 0.8(1) 1 60 3 29.236 2 65.012 8 18 0.5 1.5 60 3  38.5068 85.522 3
4 0.5 2(1) 60 1(-1)  42.8807 62.130 0 19 0.2 1 60 3 33.1376  73.049 0
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11 0.2 1.5 90 3 35.694 5 67.249 6 26 0.5 1.5 60 3 30.527 3 69.485 6
12 0.5 2 30 3 23.504 7 30.346 6 27 0.5 2 90 3 52.9446  58.5939
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1 2

3 4 5
D: Pl R R/BY

3 AC,AD ZZH AT 52 R W 255 e F) W) 1 T8 0 A 14

RT R [l 0 S T 5 2% 0 A 45 R

R+ 3 I F B FE Py
AL 5 457.67 14 4.39 0.004 5
A 458.34 1 5.16 0.039 4
40.21 1 0.453 0.5119
1951.53 1 21.98 0.000 3
D 24.63 1 0.2775  0.606 6
AB 70.67 1 0.7962  0.3873
AC 716.31 1 8.07 0.013 1
AD 485.09 1 5.46 0.034 8
BC 18.72 1 0.2109  0.653 1
BD 101.38 1 1.14 0.303 3
CcD 54.84 1 0.6177  0.445
A? 208.71 1 2.35 0.147 5
B? 418.31 1 4.71 0.047 6
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HAT, % F 0 B 28 i o i A 4 R =2 K AL
7 R AR I A v 1 R e R L W R B Ak
O R AL B R g L e i S T e 24 4
WA B Al A T b RE BT T AR R L R A
HE P AR PR D R PR T D-101 Bk AL
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2 LREH R % bk 8 2845 ok b X 2 Ak o e
L G B 2 i  FH B B 2 T AT Ak A A TR v At Ak
IR TN Ra e T

FMEA J2 —Ff A5 I 990 By ) 83 % A 1) AU 78 3
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o0 28 S B AT HEAT T4, FEMA Bl 1) i 32 1 46 4k
T2 S TS50 bR 00T o e B W R O 3
R0 R0 A FR 43 B e B i RIAR B . 38 43 Box-Behnken
M) 7 T 325 %o 7 30 Y 1% O B T 2R AT A Ak, A5 R A
SYE AL T2 B RO BV 0. 80 mgemL '
AR B 90% W R E 1.7 BV -h ™" Pk
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L 0 43 B A R 4 D-101 789 JC FL g B i
WAL JE R AR AR I ZEBK B B2 ki
Ze 0T, ] — B AR R B BN 2 T 2 A v Uk
Tk o T A R BT A R R R R A DG,
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