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Extraction and Antioxidant Activity of Flavonoids
from Leaves of Lilium lancifolium Thunb
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Abstract : The objection was to find out the optimal éxtraction conditions of flavonoids from Lilium lancifolium Thunb
(LLF) and evaluate its antioxidant activity. Based on the’single factor experiments, Box-Behnken Design of response
surface methodology was appled to optimize the extraction process with the flavonoids yield as evaluation index. The opti-
mal extraction conditions were as follows:ethanol concentration 66% , extraction time 99 min, extraction temperature 80
°C ,ratio of liquid to material 44 mI.7g,respectively. Under aforementioned conditions, the experimental flavonoids yield
was 2.28 £0.06 mg/g,close to the predicted value (2.29 mg/g). Furthermore, LLF showed significant antioxidant ac-
tivity against DPPH , superoxide and hydroxyliradical and iron-chelating ability. The scavenging/chelating rate were re-
spectively up to 89.55% 45.69% .84.20% and 84.32% . In general ,the process is a very effective method to extract

LLF and the LLF possessés strong antioxidant capacity in vitro.
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Table 1  Factors and levels of response surface experiments
% factors
E Bk BLHL ] HLHUR Wk
Levels Ethanol concentration Extraction time Extraction temperature Liquid/Substrate
(X1) (%) (X2) (min) (X3)(%C) (X4) (ml/g)

-1 60 70 30:1

0 70 80 40:1

1 80 90 50:1
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Fig. 1 Effect of ethanol concentration ( A) ,extraction time (B) ,extraction temperature ( C)”and ratio of liquid to material (D) on

the yield of flavonoids
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Table 2 BBD design and results of response surface experiments

LBIRE BRI T PRI R e
No. Ethanol concentration Extraction time Extraction temperature Liquid/Substrate Yield
(X1) (%) (X2) (min) (X3) (C) (X4) (mL/g) () (%)
1 60 40 80 40 1.71
2 70 80 90 30 1.60
3 70 120 80 30 1.89
4 70 40 90 40 1.78
5 60 80 80 30 1.88
6 70 80 70 50 1.70
7 60 80 80 50 1.86
8 60 80 90 40 1.82
9 70 40 80 30 1.78
10 80 80 70 40 1.75
11 70 40 70 40 1.88
12 70 120 80 50 1.90
13 70 80 80 40 2.29
14 80 40 80 40 1.93
15 70 80 80 40 2.25
16 70 120 90 40 2.04
17 70 40 80 50 1.75
18 60 80 70 40 1.92
19 80 80 90 40 1.85
20 70 80 90 50 1.75

21 70 80 70 30 1.92
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2252 2 (Continued Tab.2)

ZBEREZ R[] FEHGRE HoRHEL R
No. Ethanol concentration Extraction time Extraction temperature Liquid/Substrate Yield

(X1) (%) (X2) (min) (X3)(C) (X4) (mL/g) () (%)
22 70 80 80 40 2.28
23 60 120 80 40 2.27
24 80 80 80 50 1.61
25 80 80 80 30 1.84
26 70 80 80 40 2.19
27 70 80 80 40 2.27
28 80 120 80 40 1.81
29 70 120 70 40 1.79

KARBR =0.9582( >0.75) , PEWIBANERM MR B MREZI (P <0.01)  SEBURE BOoRHE ) —

o Adj.R* =0.916 3, W4 91. 63% 111 1 & 1)
AR Ak SR F I T R B AR BT () 4 B B AT
B AR S Y, SRR RILG B . IR, 3%
BERVAT DL FOU eGP S R AR H T 2

H 2 3 Wy 22 40 B AL AT, X T P S TR S
B, CWEVR B B B[] A — I R I A AE

PRI A8 B I AN 5 (P <0.01) ; $2HU [E]
SR BURE M HN A W E M (P <0.05) . FIA
KX Xy > Xps Xy RIS R X B AR R 52
M) PR AN 3 AR R < BB ] > 2Bk B > okt
S BRIBGRLE
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Table 3 Statistical parameters of the quadratic response surface model

T5 2 HR il A ¥jr FAg P{H e
Source Sum of Squares df Mean Square F-value P-value Significant
Model 1.14 14 0.082 22.9 <0.0001 %

X, 0.036 1 0.036 10.18 0.0065 * %
X, 0. 064 1 0.064 17.9 0.0008 * %
X, 1.00E-03 1 1.00E-03 0.28 0.6043
X, 9.70E-03 1 9.70E-03 2.72 0.1212
X, X, 0.12 1 0.12 32.69 <0.0001 -
X, X3 0.011 1 0.011 3.03 0.1036
X, X, 0.011 1 0.011 3.03 0.1038
X, X, 0.029 1 0.029 8.13 0.0128 *
Xy X, 4.53E-04 1 4.53E-04 0.13 0.7269
X; Xy 0.035 1 0.035 9.73 0.0075 -
X3 0.22 1 0.22 61.76 <0.0001 x
X3 0.14 1 0.14 39.06 <0.0001 .
X3 0.37 1 0.37 103.73 <0.0001 %
X2 0.51 1 0.51 142.71 <0.0001 -
#2 Residual 0.05 14 3.56E-03
AT Lack of fit 0. 044 10 4.36E-03 2.76 0.1702 Ns
4lii52% Pure error 6.32E-03 4 1.58E-03

B2 Cor total 1.19 28




6 KR 5T &k Vol. 30
%3 3 (Continued Tab. 3)
T3 2RI F-Jr B ¥y Fovalue Povalue B
Source Sum of Squares dr Mean Square Significant
R? 0.9582
Adj. R? 0.9163

T BE(P<0.05); " "M (P<0.01);Ns AR (P>0.05),

Note: * significant (P <0.05) ; * * highly significant (P <0.01) ;Ns:non-significant (P >0.05).
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Fig. 2 The response surface plots (3D ) showing the mutual effects of different parameters on the yield of flavonoids
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Fig. 3 The contour plots (2D) showing the mutual effects of different parameters on the yield of flavonoids
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