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Table 2 Response surface test design and results

X« $ U ] (min) X, : LEERAR R Xy« [ L (g/mL) X, BRBUREE (CH

Tegﬁﬁiber X : Extraction X, : Ethanol X, : Solid-liquid X, : Extraction 1?,;}:1%/%)
time (min) volume fraction (%) ratio (g/mL) temperature (°C)
1 0 -1 1 0 4.48
2 0 1 0 1 3.68
3 1 0 1 0 3.87
4 0 0 0 0 8. 49
5 1 1 0 0 3.34
6 0 0 1 1 3.12
7 1 -1 0 0 6. 05
8 0 1 -1 0 3.34
9 0 -1 0 -1 6. 48
10 -1 -1 0 0 3.52
11 1 0 0 -1 7.21
12 -1 0 0 1 3.2
13 -1 1 0 0 4.35
14 0 -1 0 1 4.43
15 0 0 0 0 7.89
16 0 0 1 -1 5.35
17 0 1 0 -1 5.89
18 -1 0 0 -1 5.26
19 0 0 0 0 8.51
20 0 0 -1 -1 3.79
21 -1 0 1 0 4.71
22 0 -1 -1 0 5.29
23 0 0 -1 1 3.94
24 0 0 0 0 8.47
25 -1 0 -1 0 3.78
26 1 0 -1 0 5.82
27 1 0 0 1 3.81
28 0 1 1 0 4.48
29 0 0 0 0 8. 46
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Table 3  Significance analysis of regression model

T3 28K R - J5 A i ¥5 F L8 P {ERFEKP)
Sources of variance Sum of squares Degrees of freedom Mean square F ratio P value (significant level)

Model 85. 64 14 6.12 20.11 <<0.0001""

Residual 4.26 14 0.30

Loss of quasi 3.98 10 0.40 5.63 0.0551
Error 0. 28 4 0.071
Sum 28
Note: " " indicates extremely significant difference (P <C0.01)
BT R AR E TR AR 4 iR, X, X,y RSCRETRE WA B3, RS A7 R AR E

Xy X Xy T T AR A8 Pt 24 8 i 75 556 119 52 i A i
F(P<<0.01),X, . X, . X, Xy X, X5 X5 X, T X 1 £,
R et e 288 W A A5 R A R 2 (P <<0. 05) . Hif R &
*4 EAAEBRRHEEZHRR

Table 4 Significance test of regression equation coefficients

R 56 ] LA A5 R 2 B T R A0 PR R o 4R
BB (X)) > $ BT ] (X)) > 2 B AR R 40 5 (X, ) >
B (X)),

95 % A5 1Y B 15 X [H

*%’ﬂ AHLE e f?:%ﬂfﬁﬁ“ﬁ A ih B PR R 22 95% confidence interval P (i
Lqefﬁmem term Loefﬁment Degrees of Standard P value
in the model estimate freedom error TR R
Lower limit Upper limit
Intercept 0. 084 1 1.827 0.078 0.089 <0.000 1" "
Xy 23. 260 1 1.179 6. 606 5.991 0.015 2"
X, —-3.186 1 1.179 -5.721 —5.789 0.017 0"
3 2.527 1 1.179 —2.499 2.560 0.979 5
Xy —3.087 1 1.179 -0.013 —4.755 <€0.0001""
X, X, —6.556 1 2.042 —-0.015 —2.175 0.006 3"
X, Xy —-5.333 1 2.042 —-0.013 —0.955 0.0205"
X, X, —2.482 1 2.042 —6.863 1. 899 0.244 5
X, X5 3.611 1 2.042 -0.770 0.011 0.098 8
X, Xy —2.681 1 2.042 —4.678 4.085 0.886 7
X, X, —4.408 1 2.042 =0.012 —2.341 0.048 8"
Xis -0.019 1 1. 604 —0.023 -0.014 <0.0001""
Xy -0.018 1 1. 604 —0.023 -0.014 <<0.0001""
X3y -0.022 1 1.604 =0.027 =0.018 <0.000 1" "
Xz -0.017 1 1. 604 —0.022 —0.012 <0.0001""
Note: * indicates significant difference (P<C0.05); " " indicates extremely significant difference (P<C0.01)
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T RER S Y P HOR [A]— RE RE A RGROR
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Fig. 7 Contour surface and response surface analysis of the effects of ethanol volume fraction, extraction time, extraction

temperature and solid-liquid ratio on flavonoids yield
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Fig. 8 Scavenging effect of flavonoids extract from A.

altilis leaves and ascorbic acid on DPPH free radicals
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Optimization of Extraction Process and Antioxidant Evaluation
of Flavonoids from Artocarpus altilis Leaves

YUAN Fengjuan.YU Lu,ZHANG Meng. WANG Yan" "
(School of Food and Biological Engineering, Qigihar University, Qigihar, Heilongjiang,161006,China)

Abstract:In order to explore the optimum extraction conditions of flavonoids from the leaves of Artocarpus
altilis ,the leaves of the A. altilis were used as raw materials and ethanol was used as the extractant in this
study. Three methods of normal temperature extraction, reflux extraction and ultrasonic assisted extraction
were used for extraction. The optimum extraction method was used for single factor test, the extraction
process was optimized by response surface methodology,and its antioxidant activity was evaluated. The re-
sults showed that the optimum extraction process conditions were that the ethanol volume fraction was
86.15% ,solid-liquid ratio was 1 : 8.3 (g/mL), extraction temperature was 74. 03°C , ultrasound time was
71. 33 min,and the yield and content of flavonoids were 8.87% and 0. 93 mg/mL,respectively. The 1Cs, val-
ue of flavonoids on DPPH free radical was 0. 23 mg/mL,and the ICy, value of flavonoids on ABTS" free radi-
cal was 0. 024 mg/mL. The above process conditions can effectively extract flavonoids from A. altilis leaves,
and have a strong free radical scavenging capacity, which provides a reference for the development and utiliza-
tion of flavonoids resources in the leaves of A. altilis.

Key words: Artocarpus altilis ; response surface methodology; ultrasonic assisted extraction; flavonoids; an-

tioxidant activities

ST G 4 < R RUOT

AL MIEAXSRBEER

I B % eiE.0771-2503923

" BB A : gxkx@gxas. cn

L B RSGEMU +http://gxkx. ijournal. en/gxkx/ch




