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Optimization of cutting technology for Glycyrrhiza uralensis by Box-Behnken

design-response surface method
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1. Shandong University of Traditional Chinese Medicine, Jinan 250355, China
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Abstract: Objective To optimize the cutting technology for Glycyrrhiza uralensis. Methods Using the contents and appearance
characters of liquirtin and glycyrrhizic acid as indexes, the effects of different cutting methods, such as embellishing, steaming, and
baking, on the quality of G uralensis were investigated by Box-Behnken design-response surface method, so as to optimize the cutting
technology parameters of G. uralensis. Results The optimal parameters were as follows: embellishing time of 6 h, steaming time of 30
min, drying time of 2 h, and drying temperature of 60 ‘C. Conclusion The optimized cutting technology of G uralensis is feasible.
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mg ¥ 25 mL =, I 70%4 84 20 mL, #EE
WAl A, N 70% L e KR L, we), W
HOE R A A CH R R = H R =/
1.020 75 Z3 WL 2 Fiont HE A At A9 7% 5 mL, B
10 mL i, F25), il Bl A R (F
HEAF 21.02 pg/mL. H ¥ REE 207.2 pg/mL ).
2.1.3  AEAMERIHE R GF 3
) 4102 g, KESEME, H 100 mL HIE R JERE
M, RN 70%LBE 100 mL, % 9E, FRE i,
R (Th#E 250 W, MK 40 kHz) 30 min, JHE=E
W, FRRE R, H 70%CBEANE IR I i, B
5], JEIE, H 0.45 pm TRALIEIEIERL, BT
2,14 SNERRIFL 4% “2.1.17 TUF Mg 4AT,
ECH B R H R B A 0 TR 2 5 104 15,
20 pL HEFE, il ikl DAy AR RR (Y,
BERE RO ARKR (XD JEATERPEME, 34k mA
TR HEAF Y=30 046 X+5 089.8, »=0.999 7;

HH R Y=87 613 X—6 553.4, r=1.0000; %iR
KW H B AE 42.04 ~420.40 ng, H 5 LA
414.4~4 144.0 ng SR B RIFIZIEC R
2.1.5  FESIIGE RS WO A X HE S TR AR
PRV 10 pL, VEAN HPLC (i, itk Kl
(B 1, e B R R R A, v
AR H SR

A
1

' ;L !

0 6.66 13.32 19.98 26.64 33.30 39.96
t/ min
1
B
2
L | /

s e U N

0 8.33 16.65 2498 33.31 41.63 49.96

t/ min
I-HE 2-H R
1-liquiritin  2-ammonium glycyrrhetate
1 BEXRME (A) FAHEHM (B) HPLC BikE
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%1 Box-Behnken &it 4R
Table 1 Box-Behnken design and results

RS  A/h B/min  C/h D/C HEAH /% HHER /% ARPHEARTE S Lra vy
1 0(-1) 10(-1)  4(0) 50 (0) 2.134 3.166 2 48.34
2 6(1) 10(-1)  4(0) 50 (0) 1.624 3.326 5 58.67
3 0(-1) 30(1) 4 (0) 50 (0) 1.974 3.141 5 60.20
4 6(1) 30 (1) 4 (0) 50 (0) 2.500 2.756 9 79.54
5 3(0) 20 (0) 2(-1)  40(-1) 3.707 4.282 8 95.56
6 3(0) 20 (0) 6(1) 40 (-1) 1.078 2.973 5 51.77
7 3(0) 20 (0) 2(-1)  60(1) 1.887 3.350 5 60.97
8 3(0) 20 (0) 6(1) 60 (1) 1.218 3.288 2 41.79
9 0(-1) 20(0) 4 (0) 40 (-1) 3.399 4.105 5 78.49

10 6(1) 20 (0) 4 (0) 40 (-1) 1.656 3.112 8 70.76
11 0(-1) 20(0) 4 (0) 60 (1) 1.906 3.490 2 48.77
12 6(1) 20 (0) 4 (0) 60 (1) 2.709 3.373 5 67.78
13 3(0) 10(-1) 21  50(0) 1.691 2.926 5 56.41
14 3(0) 30 (1) 2(-1)  50(0) 1.667 3.024 8 70.23
15 3(0) 10(-1)  6(1) 50 (0) 1.850 4276 2 53.82
16 3(0) 30 (1) 6(1) 50 (0) 2.072 3.543 5 63.81
17 0(-1) 20(0) 2(-1)  50(0) 2.199 4.220 5 69.58
18 6(1) 20 (0) 2(-1)  50(0) 1.620 3.352 8 72.15
19 0(-1) 20(0) 6(1) 50 (0) 3.378 4.110 2 65.02
20 6(1) 20 (0) 6(1) 50 (0) 2.116 3.489 8 77.12
21 3(0) 10(-1)  4(0) 40 (-1) 2.021 2.607 5 56.84
22 3(0) 30 (1) 4(0) 40 (-1) 1.569 2.403 8 65.08
23 3(0) 10(-1)  4(0) 60 (1) 1.955 4.064 2 53.18
24 3(0) 30 (1) 4 (0) 60 (1) 1.687 3.620 5 61.23
25 3(0) 20 (0) 4 (0) 50 (0) 0.818 2.849 2 35.47
26 3(0) 20 (0) 4 (0) 50 (0) 2.557 2.789 2 49.12
27 3(0) 20 (0) 4 (0) 50 (0) 0.954 2.125 2 31.49
28 3(0) 20 (0) 4 (0) 50 (0) 2.132 3.513 2 50.75
29 3(0) 20 (0) 4 (0) 50 (0) 1.481 3.021 2 42.04
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Table 2 Analysis of variance 2.3 IEIRIE
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CD 151.28 1 15128 1.83 0.198 0 3 2735 4164 9 0131
A2 1 465.95 1 146595  17.69 0.000 9
B 265.94 1 26594 321 00048 3 Wit
e 1056.23 1 105623 1275 0.003 1 AR AR R, o A TR (K 7K A0 2R,
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