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Microwave-assisted extraction of flavonoids from Cajanus cajan leaves

JIN Shi"?, YANG Mei" ?, KONG Yu"?, YAO Xiao-hui"?, WEI Zuo-fu"?, ZU Yuan-gang"* FU Yu-jie""*

1. Key Laboratory of Forest Plant Ecology, Ministry of Education, Northeast Forestry University, Harbin 150040, China

2. Engineering Research Center of Forest Bio-preparation, Ministry of Education, Northeast Forestry University, Harbin 150040,
China

Abstract: Objective To select the proper method for extracting flavonoids from Cajanus cajan leaves and optimize the extraction
parameters. Methods Taking the extracting rate of orientoside, luteolin, and total flavonoids from C. cajan leaves and anti-oxidative
activity as indexes, microwave-assisted method was compared with heat reflux extraction, ultrasound-assisted extraction, and
maceration extraction. Central composite design was used for optimization of parameters affecting the extraction of orientoside and
luteolin using microwave-assisted method. Results The results showed that microwave-assisted extraction was the best method and
the optimal conditions were: 50 mesh particle size, 80% ethanol aqueous, 1 : 20 material/ethanol aqueous, temperature 60 C, 4 times
cycle, 10 min extraction time, 500 W extraction power. The extraction yields of orientoside and luteolin were (4.42 + 0.01) and (0.10
0.01) mg/g from dry C. cajan leaves, respectively. Conclusion The microwave-assisted method is feasible with less time, higher
extraction yield, and better anti-oxidative activity.
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Fig.1 DPPH free radical-scavenging activity

of extracts by different methods
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Table 2 Factors and levels of central composite design

K X, X, X, X, X;

-2 20 50 50 5 1

-1 30 60 55 10 2
0 40 70 60 15 3
1 50 80 65 20 4
2 60 90 70 25 5
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Table 3 Scheme and results of central composite design

ARRE F/(mgg ") ik (mgg™)

Gis X Xp X5 Xy Xs — ————
SCHAE TN SKER(E TN

—_

1 1.1 1 1 0.105 0.102 2.51 2.68
1 1 1-1-1 0408 0.044 1.71 1.75
1 1-1 1-1 0.054 0.051 1.97 1.93
1 1-1-1 1 0.066 0.064 3.21 3.16
0.053 0.051 2.95 3.01
1-1 1-1 1 0.051 0.049 2.69 2.73
1-1-1 1 1 0.063 0.062 2.19 2.15
1-1-1-1-1 0.042 0.041 1.86 1.70
-1 1 1 1-1 0.072 0.070 2.60 2.71
0.059 0.058 3.13 3.22
0.078 0.078 3.69 3.70
0.041 0.040 3.39 3.28
0.063 0.063 2.86 2.96
0.039 0.038 2.19 2.18
0.051 0.052 2.99 2.89
0.054 0.055 3.69 3.58
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17 =20 0 0 0 0.062 0.062 341 3.27
18 2 0 0 0 0 0.05 0.064 3.02 3.15
19 0-2 0 0 0 0.046 0.046 3.17 2.87
20 0 2 0 0 O 0.066 0.071 2.86 3.16
21 0 0-2 0 0 0.058 0.058 2.99 2.88
22 0 0 2 0 0 0.061 0.066 2.47 2.57
23 0 0 0-2 0 0.042 0.045 2.14 2.13
24 0 0 0 2 0 0.078 0.081 3.48 3.49
25 0 0 0 0-2 0.044 0.047 2.61 2.71
26 0 0 0 0 2 0.081 0.083 3.99 3.89
27 0 0 0 0 0 0.084 0.083 4.15 4.15
286 0 0 0 O O 0.085 0.083 4.43 4.15
29 0 0 0 0 0 0.081 0.083 4.17 4.15
30 0 0 0 O O 0.08 0.083 3.93 4.15
31 0 0 0 0 0 0.082 0.083 4.00 4.15
32 0 0 0 0 0 0.087 0.083 4.23 4.15
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W 2. 3 Fiw, b 52 25 RIR B 2 S ORI
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Fig. 2 Response surface plots of factors affecting extraction of orientoside by microwave-assisted extraction
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Fig. 3 Response surface plots of factors affecting extraction of luteolin by microwave-assisted extraction

RRELE 1020, $EHGEE 60 °C, $EHUREL 4 K, #2
HUFA] 10 min, BhEE 500 W defE T &4 F2ide
TR B B3R 32 R 73 il (4.42£0.01) mg/g
1 (0.10+0.01) mg/g.
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