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Research on the design space of extraction process for Folium stevia formula
granules based on consistency with standard decoction
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[ Abstract] Objective Based on the quality of Folium stevia standard decoction, to establish
a design space for the extraction process of Folium stevia formula granules. Methods 15 batches
of Folium stevia standard decoction were prepared, and the paste rate, the extraction amount of
steviol glycoside, as well as the total extraction amount of neochlorogenic acid, chlorogenic acid and
cryptochlorogenic acid were measured. The comprehensive score of standard decoction were calculated
using the analytic hierarchy process-entropy weighting method to determine weight coefficients of
each indicator. Using comprehensive evaluation as key quality attribute and soaking time, extraction
time, water addition ratio as key process parameters, the Box-Behnken design was used to optimize the
extraction process of Folium stevia formula granules and the design space was established. Meanwhile,

the accuracy of the model, process stability, and process applicability were validated. Results The
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comprehensive score range for 15 batches of Folium Stevia standard decoction was 56.77-98.30, with an average

value of 78.03. The extraction design space for the established Folium Stevia formula granules was as follows: the

soaking time was 10-30 min, the water addition ratio was 11-12 times, and the extraction time was 45-55 min.

The comprehensive scores of three validation points were 85.24, 85.19 and 88.25, and the repeatability of same

validation point was good. The different batches of Folium stevia decoction pieces were extracted using process

parameters within the designed space, and the comprehensive score was also significantly improved. Conclusion

The established design space can ensure the stability of Folium stevia extraction process and provide reference ideas

for preparing formula granules that were consistent with standard decoction.

[Keywords] Folium stevia; Formula granules; Standard decoction; Analytic hierarchy process method;

Entropy weight method; Box-Behnken design; Design space
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Table 2. The quality attributes and comprehensive evaluation of Folium stevia

%5 BHAES AR (mele) e o B8 e () O
1 2022033001 112.01 8.89 48.30 97.24
2 2022033002 70.43 5.57 30.10 61.02
3 2022033003 72.03 5.56 30.20 61.83
4 2022033004 72.27 4.85 30.10 59.72
5 2022033005 109.78 8.54 46.40 94.54
6 2022033006 99.85 8.08 43.70 87.35
7 2022033007 69.67 5.35 29.10 59.71
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1 0 0 0 94.89 7.18 38.91 80.80
2 -1 0 -1 82.02 6.67 35.70 71.29
3 0 0 0 93.28 7.10 38.05 79.51
4 0 0 0 94.23 7.17 38.46 80.32
5 -1 1 0 94.07 7.31 40.22 81.10
6 1 -1 0 86.48 6.90 36.29 74.95
7 0 1 1 111.07 7.14 42.39 89.88
8 1 1 0 94.00 7.44 40.17 81.46
9 -1 -1 0 82.72 6.81 35.38 72.51
10 1 -1 82.02 6.67 35.70 71.79
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12 0 -1 -1 76.22 6.08 33.78 66.49
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14 0 0 93.31 7.15 38.23 79.73
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17 0 -1 1 93.71 6.69 38.27 78.51
E: AR SEATRNGIX, L AARE A P I AR A R KA,
34 Box-BehnkenitB& i Bl VFHE R 5 £ 4517

Table 4. The analysis of variance of regression model for Box-Behnken experiment
SR FI5 A H ¥ F P
e 574.27 9 63.81 140.44 <0.000 1
A 3.71 1 3.71 8.17 0.024 4
B 125.85 1 125.85 276.99 <0.000 1
C 402.14 1 402.14 885.11 <0.000 1
B 2% 3.18 7 0.45
JAUME 1.90 3 0.63 1.97 0.260 3
a7 1.28 4 0.32
B2 577.45 16
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Table 5. The verification experiment results of operating points in design space
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25 12 45
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1

2

3 25 11 55

83.71 85.24 1.79
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87.02 88.25 1.39
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Table 6. The validation experiment results on the applicability of Folium stevia extraction process
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