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Process optimization of acid hydrolysis of burnet total saponins for preparation
of burnet sapogenin
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Abstract: Objective To optimize the acid hydrolysis process of burnet (Sanguisorbae Radix, the roots of Sanguisorba officinalis)
total saponins and to improve the yield of the hydrolyzate burnet sapogenin. Methods Using orthogonal test design, the concentration
of hydrochloric acid, solid-liquid ratio, hydrolysis temperature, and hydrolytic time for the hydrolysis process of burnet total saponins
were investigated. Results The primary and secondary factors that influenced the hydrolysis were followed by order of the
concentration of hydrochloric acid > hydrolytic time > solid-liquid ratio > hydrolytic temperature, preferably optimum for the
solid-liquid ratio of 1 : 200, hydrochloric acid concentration of 4 mol/L, hydrolytic time of 0.5 h, and hydrolytic temperature of 92 C.
Conclusion High yield of burnet sapogenin can be obtained by using the optimized hydrolytic conditions, which are suitable for
industrial production.
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Fig.1 HPLC of burnet sapogenin specificity test of negative
control (A), burnet sapogenin reference substance (B), and
test samples (C)
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Table 1 Effects of hydrochloric acid at different
concentration on yield of burnet sapogenin from hydrolyzate

of burnet total saponins

SRR BRI plE B/ MR #ib
(mol-L ™ FeR/g Elg % FEIBY% Fi%

1 0.20 0.169 84.5 34.98 29.56
2 0.20 0.186 93.0 45.33 42.15
3 0.20 0.198 99.0 40.30 39.90
4 0.20 0.148 74.0 46.77 34.61
5 0.20 0.165 82.5 42.71 35.24
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Table 2 Effects of different solid-liquid ratios on yield of

burnet sapogenin from hydrolyzate of burnet total saponins

SR POE % M TT Hfb

PR e e o mssow %
1:50 0.20 0.187 93.5 41.63 38.92
1:100 0.20 0.148 74.0 47.22 34.94
1:150 0.20 0.145 725 46.64 33.81
1:200 0.20 0.172 86.0 52.19 44 .88

1:250 0.20 0.17  85.0 42.40 36.04
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Table 3 Effects of different hydrolytic time on yield of
burnet sapogenin from hydrolyzate of burnet total saponins
KRR BRI U AF/ MiETT Fi
B/m KEg Rg % FESEY% F/%

1 0.20 0.167 83.5 53.07 4432
2 0.20 0.172  86.0 51.50 44.29
3 0.20 0.164 82.0 51.90 42.56
4 0.20 0.172  86.0 40.21 34.58
5 0.20 0.167 83.5 36.98 30.89
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Table 4 Effects of different hydrolytic temperature to yield of

burnet sapogenin from hydrolyzate of burnet total saponins
KA BRI UOE AR MiMETT ik
[E/°C Feig/g  H/g % FESE% E/%

75 0.20 0.175 875 42.82 37.47
80 0.20 0.162 81.0 50.08 40.56
85 0.20 0.168 84.0 46.16 38.77
90 0.20 0.167 835 52.98 44.24
95 0.20 0.179  89.5 47.52 42.53
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Table 5 L9(34) orthogonal test for acid hydrolysis of burnet

total saponins

R R A/f B Cc/'C  Dh Mhfire i
(mol-L™") 0%
1 35(1) 1:180(1) 88(1) 0.5(1)  46.24
2 35(1) 1:200Q2) 90Q2) 1.0(2)  46.92
3 35(1) 1:22003) 92(3) 15(3)  41.79
4 40(2) 1:180(1) 90(2) 1.5(3)  47.63
5 40(2) 1:200(2) 92(3) 05()  63.16
6 40(2) 1:220(3) 88(1) 1.0(2) 4892
7 45(3) 1:180(1) 92(3) 1.0(2) 4558
8 45(3) 1:200(2) 88(1) 1.5(3)  46.12
9 45@(3) 1:220(3) 90(2) 05()  47.86
K; 44983  46.483  47.093 52.420
K, 53237 52067 47.470 47.140
Ky 46520  46.190  50.177 45.180
R 8.254 5877  3.084 7.240
F6 HENH
Table 6 Analysis of variance
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