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Optimization of Chlorogenic Acid Extraction from Sunflower Seed Meal
with Microwave-assisted Response Surface
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Abstract: On the basis of single-factor tests, Design Expert 7.0.0-statistical analysis software was adopted to build a quad-
ratic regression equation with chlorogenic acid yield as function, and extractability of chlorogenic acid as the response
value, and then the response surface and contour were plotted. According to the results from the above studies, the optimum
conditions for the microwave-assisted extraction of chlorogenic acid were obtained : the solvent to material ratio (mL : g) was

31, volume fraction of the ethanol was 70%, the power of the microwave 495 W, microwave time 30 s, and the extraction

temperature was 60 “C. Under these conditions, the chlorogenic acid yield was up to 14.47 mg/g.
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Fig. 1 Effects of material to solvent ratio on the yield of
chlorogenic acid
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Fig. 2 Effects of ethanol concentration on the yield of

chlorogenic acid
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Fig. 3 Effects of microwave power on the yield of chloro-
genic acid
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Tab.1 Analysis of factors and levels of response surface

K- LES
X, Xo/% Xo/W
+1 20 60 300
0 30 70 495
-1 40 80 638

R2 HNEEZITRELEER

Tab.2 Tables of design and results of response surface

S X X% X;/W Y/ (mg-g™)
1 30 70 495 1438
2 30 70 495 14.17
3 40 80 495 1223
4 20 70 638 12.54
5 30 70 495 14.64
6 20 60 495 11.76
7 30 80 638 12.97
8 40 70 638 12.76
9 20 80 495 11.97
10 30 60 638 12.43
11 30 80 300 12.68
12 30 60 300 11.47
13 40 70 300 12.58
14 20 70 300 11.62
15 30 70 495 14.47
16 30 70 495 14.68
17 40 60 495 12.53
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Tab.3 Variance analysis of regression equation

iﬁ B TR ;ﬁfﬂ;@ P Pl
X 1 0.67 0.67 8.55  0.0222°
X 1 0.39 0.39 5.03 0.059 8
X; 1 0.69 0.69 8.84  0.0207
X X 1 0.065 0.065  0.83 03919
X X 1 0.14 0.14 1.79 0.223 1
peve 1 0.16 0.16 2.08 0.192 1
X2 1 5.85 585 7493  0.0001”
X! 1 5.73 573 7335 0.00017
X 1 3.14 3.14  40.19  0.0004”
FEEFY 9 18.86 210 2682  0.00017
Hk2 7 0.55 0.078

AT 3 0.38 0.13 2.93 0.163 1

aiR I 4 0.17 0.043

ST I 16 19.40

H: "RAREREE (P<005), "ERESREE (P<
0.01) ; R*=0.9718, AdjR*=0.9356.
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Fig.4 Response surface map and contour map of material to solvent ratio and ethanol concentration on the yield of chlorogenic acid
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Fig. 5 Response surface map and contour map of microwave power and material to solvent ratio on the yield of chlorogenic acid
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Fig. 6 Response surface map and contour map of microwave power and ethanol concentration on the yield of chlorogenic acid
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