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Optimization of Extraction for Iridoid Glycosides from
Lonicerae Flos by Box-Behnken Response Surface Methodology
and Differences in Iridoid Glycosides Content among Different Areas

70U Hui-liang * 4, CHEN-Min, CHEN Ke
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Abstract: To optimize process conditions of ultrasonic extraction of iridoid glycosides from Lonicerae Flos,with the ex-
traction rates of loganic acid,loganin, sweroside as evaluation indexes, the single factor experiment combined with Box-
Behnken design was used to optimize the extracting technology. The optimal extraction conditions were as follows : the lig-
uid-to-solid ratio was 117 ml/g,and the ethanol concentration was 34% ,the ultrasonic extraction time was 45 min, the
predicted value of extraction rates was 3. 28 mg/g. Under the extraction conditions after optimization , the value of extrac-
tion rates was 3.26 mg/g,and the relative deviation between the predicted and measured value was 0.31% . Meanwhile ,
there was great variation”in iridoid glycosides content among different areas. The ultrasonic extraction technology process

conditions of iridoid glycosides from Lonicerae Flos optimized by the response surface method, which was suitable and

feasible.
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Table 1  Variables and levels of response surface design

SIS N 2 Experimental factor

¥ A BT B LRI C WL
Level ltrasonic time Ethanol concentration Liquid-to-solid-ratio
(min) (%) ol /8)
-1 20 20 50
0 40 30 100
1 60 40 150

x2 MEASWARRLBER

Table 2 Arrangement and experimental results of response surface/Box-Behnken design

R
iR 45 No. A B C Yeild
(mg/g)
1 -1 -1 0 1.98
2 1 -1 0 2.01
3 -1 1 0 2.54
4 1 1 0 3.02
5 -1 0 -1 2.06
6 1 0 -1 2.50
7 -1 0 1 2.61
8 1 0 1 3.01
9 0 -1 -1 1.86
10 0 1 -1 3.03
11 0 -1 1 2.93
12 0 1 1 2.81
13 0 0 0 3.09
14 0 0 0 3.17
15 0 0 0 3.08
16 0 0 0 3.25
17 0 0 0 3.19
FH RSM 514455 A A B8 204 7 [T A 43 A, 45 51 0 =3.16 +0. 174 +0.33B +0. 24C +0. 114B-1. 00 x
3. MERELFSRFARA G, AEEIEFRE: ¥ 107AC0.32BC-0.444°0.33B°0.17C%
R3 HENRE
Table 3 Variance analysis for yield of iridoid glycosides with various extraction conditions
7 LK T i h ¥y F At P BEY
Source of variance Sum of square  Degree of freedom  Mean square F value P value Signifrcant
7 Model 3.54 9 0.39 37.58 <0.0001 * %

A-Hf 8] Time 0.23 1 0.23 21.77 0.0023 *
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2:5% 3 ( Continued Tab. 3)

J5 28 MU S5 A i ¥J5 FAH P1{H B
Source of variance Sum of square  Degree of freedom Mean square F value P value Signifrcant
B-#¢J¥ Concentration 0.86 1 0.86 82.00 <0.0001 * %
C-EHE Liquid to solid ratio 0.46 1 0.46 43.58 0.0003 #
AB 0.051 1 0.051 4.84 0.0638
AC 4.000 x10* 1 4.000 x10* 0.038 0. 8505
BC 0.42 1 0.42 39.76 0.0004 *
A? 0.82 1 0.82 78.08 <0.0001 %
B? 0.45 1 0.45 43.29 0.0003 *
c? 0.12 1 0.12 11.70 0.0111 *
%% 0.073 7 0.010
EEive] 0.053 3 0.018 3.47 0..1302
1R 2T 0.020 4 5.080 x 107
S 3.61 16
R? =0.9806 Riy =0.9537

A P <0.05; **P < 0.0001,
Note: “P < 0.05; " * P < 0.0001.
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Fig. 5 Response surface plot for the effects of different factors on the extraction rate of of iridoid glycosides
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Table 4  Verification test

o FLES ¥fH
¥ .
N Extraction Averge
o rate( mg/g) value(mg/g)
1 3.24 3.26
2 3.28
3 3.26
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Table 5 Iridoid glycosides content of Lonicerae Flos of different areas

o) - EHH R IR R RN aetis IR Js Tkt 1 3
(mg/g) (mg/g) (mg/g) (mg/g)
1 TR 0.73 0.09 0. 64 1.46
2 G 1.01 0.12 0.99 2.12
3 L 0.89 0.08 0.81 1.78
4 1A 1.68 0.21 1.23 3.12
5 7R 1.51 0.41 1.34 3.26
6 % 1.68 0.34 1.26 3.28
7 %R 1.31 0. 51 1.42 3.24
8 AR 1.50 0.29 1.48 3.27
9 IR 1.46 0. 40 1.37 3.23
10 TR 1.01 0.29 0.97 2.27
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