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Optimization of Extraction Process of Total Flavonoids from Oldenlandia diffusa by Box-Behnken Design-
response Surface Methodology LI Fang'’>, YANG Pei-min’*, CAO Guang-shang’* , LU Shuang' (1. College
of Pharmacy, Shandong University of Traditional Chinese Medicine (TCM) , Ji'nan 250355, China; 2. Affiliated
Hospital of Shandong University of TCM, Ji'nan 250011, China)

[ Abstract ] Objective: To provide a reference for resource development of Oldenlandia diffusa by optimize
extraction process of total flavonoids from this medicinal herb. Method: Extraction time, ethanol concentration and
amount were selected as independent variables, overall desirability of contents of rutin, isoquercitrin and quercitrin
as dependent variable, Box-Behnken design-response surface methodology was used to optimize extraction
technology. HPLC-DAD was adopted to determine contents of rutin, isoquercitrin and quercitrin with mobile phase
of acetonitrile (A) -0.05% phosphoric acid solution (B) for gradient elution and detection wavelength of 254 nm.
Result: Optimal extraction process was as following: extracted 2 times with 14-fold the amount of 73% ethanol for
1.5 h per time. Average extracting amounts of rutin, isoquercitrin and quercitrin were 2. 529, 0.435, 0.215 mg -
g™, respectively. Deviation between the measured and predicted value of overall desirability was — 1.24%.
Conclusion; This extraction process is stable and feasible with high prediction accuracy, which can provide a
reference for preparations development of total flavonoids from O. diffusa.
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Fig.1 HPLC of Oldenlandia diffusa

TR GNAL bR 455 T S M Bt B 17 1m0 05 5
ABIh Y =8.97X +0.662 (r =0.999 5),V =
10. 60X +0.336 (r =0.999 6),Y =38.03X - 1.980
(r=1.0000) , 4R 750 7.08 ~70.8,6.03 ~
60.3,2.13 ~21.3 mg-L™',

2.1.5 fEEm I OK % 2 BOR & X IR )
3 mL,'# 10 mL 5P 0 70% H i e 25 2 408 5
51,48 2.1 1 T 3% SR R iESe E AR 6 K, S5 R A
TS A g T AR RSD 435 0. 7%
0.8% ,0.9% , 3R WAL F5 45 % B R4

2.1.6  FROEMERE ORI A R 10w,
F0,2,4,8,10,12 h # 2. 1.1 3 F & B0 2, 45 5
FOTL S M R L M B A 0 T R Y RSD 43 il Ry
1.8% ,1.5% ,2.3% , 2 Btk A W 7E 12 h
2.1.7 EREMWRAE HEWEE W6 4, B
1g, #% 2. 1.3 WOF 5 2 i) 2 fib il it v i, 9% 2. 1.1
TR A A I S, R T S R R 0
ALK RSD 235K 2.3% ,1.6% ,1.4% , %W i% )7
BEH IR

2.1.8 AR RS AR ICE AL A
TR 6 13, B 0.5 g, K5 B IR 5 X B A R
I (R T L FRME HEM R R 40 o 1215,
0.183,0. 115 mg) , 4% 2. 1. 3 Wi T J5 ¥ il 45 ol it 1%
W, 4% 2.1 1 TR A% S5 e TS T S
T M K 7 4 Wik 4y )l 98.78% ,95.38%
101.01% ,RSD 4351k 2. 1% ,1.5% ,2.2% , 32 W i%
J7 VR WA R o

2.2 RETZME PEr s REEE NS S5
T L HOR ) B ] 3 v 4 e, P 4 O B0k AE %
SR gL [A] YA Kb PR PR E | DTS 24 AR 0l A 7 5



21 &5 8 1)
2015 4£ 4 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 8
Apr. ,2015

PR )& SR ICEE O 2 . fEBURA SR Al 1, B
B AR A3 4, < T T o R4 RO ) o B 8 o, AR A0
Box-Behnken H1.0» 2 & B J5E BN 4 P &R 547 3 4
KB LAFT S B B SR U N SR
VAR AR, RO b BER A — k" b B TR
KK d, = (Y, =Y, )/ (Yo =Y, Y, SEIE, Y,

Y, R HE—$E AR A )1 56 (B B9 fi /BRI B R
o WHEBPE“IH —{H" (overall desirability, OD) =
xd,)"" n KRR AR AR
T 17 3 B3y 50 g, il Box-Behnken i 33177
F AR, % 20 11 IR @3 A PEIE RO T
SR B A I T R AR LR L

*1 AR EEZHMIRINIZ Box-Behnken i{ 16 43 47
Table 1 Box-Behnken test analysis of extraction process for total flavonoids from Oldenlandia diffusa
N X, CEAAR X, CmE & Xy $EHU A T B i Bz oD
0.
5 EL % /15 /h /mg-g”" /mg-g ! /mg-g !
1 60 13 2.0 0. 659 0. 092 0. 046 0.124
2 80 13 2.0 0.714 0. 186 0.077 0.275
3 60 15 2.0 0. 689 0.138 0.061 0.203
4 80 15 2.0 1.269 0.276 0. 121 0.512
5 60 14 1.5 0.178 0. 057 0.027 0. 000
6 80 14 1.5 1.452 0.316 0.134 0.594
7 60 14 2.5 1. 365 0.298 0.125 0.527
8 80 14 2.5 1.937 0.358 0. 135 0. 629
9 70 13 1.5 2. 606 0. 396 0. 163 0.788
10 70 15 1.5 2.359 0. 408 0.172 0. 845
11 70 13 2.5 2.528 0. 425 0. 206 0.973
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Fig. 2 Response surface of interaction among extraction time,
ethanol concentration and amount on extraction process of total

flavonoids from Oldenlandia diffusa
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