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Study on extraction methods of flavonoids from onion

BAI Jing'", WANG Hui®

(1. College of Chemical Engineering, Henan Vocational College of Applied Technology, Zhengzhou 450001, China;
2. Nursing College of Henan Vocational College of Applied Technology, Zhengzhou 450001, China)

ABSTRACT: Objective To determine the optimal extraction method of flavonoids from onion. Methods The
optimum method for extracting flavonoids from onion by hot water extraction, ethanol extraction and enzymatic
extraction were determined by orthogonal method. Taking the flavonoid content in the extract as an indicator, the best
extraction scheme was obtained. Results The enzymatic extraction method had the highest extraction efficiency.
The optimal extraction process was enzymatic hydrolysis pH 5, enzymatic hydrolysis temperature of 40 °C, enzyme
dosage of 2.7%o, and enzymatic hydrolysis time of 70 min. Under this process condition, the flavonoid content in the

extract could reach 5.8649 mg/g. Conclusion The best extraction method of flavonoids in onion is enzymatic

hydrolysis, which can provide technical reference for the industrial production of flavonoid extract in onion.
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Table 1 Experimental scheme of hot water extraction

K- ARKE/mL B Hifi]/min C B/ C
1 125 30 60
2 150 35 70
3 175 40 80
4 200 45 90
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Table 2 Experimental scheme of ethanol extraction

K A LEFHTE % B i/ C C BHfi LL
1 70 85 1:15
2 80 90 1:20
3 90 95 1:25
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Table 3 Experimental scheme of enzymatic hydrolysis and

extraction
K AREEEE/SC BEE/min CpH D /%
1 40 50 4 2.0
2 50 60 5 2.7
3 60 70 6 4.0
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Table 4 Orthogonal test results of hot water extraction(n=3)

KRE A B c B
/(mg/g)

1 1 1 1 0.1930  0.009
2 1 2 2 0.1970  0.009
3 1 3 3 0.1667  0.008
4 1 4 4 0.3071 0.008
5 2 1 2 0.1568  0.007
6 2 2 1 0.1361 0.007
7 2 3 4 03334 0.008
8 2 4 3 02155  0.007
9 3 1 3 0.1771 0.009
10 3 2 4 0.5987  0.004
1 3 3 1 02302 0.006
12 3 4 2 0.1135  0.008
13 4 1 4 04172 0.006
14 4 2 3 02005 0.007
15 4 3 2 0.1430  0.007
16 4 4 1 02518 0.008
K 863779 944174 81.1086

K, 84.1786 113.2162 61.0259
K3 111.9480 87.3341 759719

Ky 101.2477 88.78461 165.6458

ki 21.59449 23.6043 202771
ko  21.04467 283040 15.2564
ks 27.9870 21.8335 18.9929
ks 253119 22.1961 41.4114
WZE  6.94233  6.4705  26.1549
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Table 5 Orthogonal test results of ethanol extraction(n=3)

ﬁ;’” A B c %(@jjg;ﬁ RSD%
1 1 1 1 20545 0.007
2 1 2 2 14824 0.007
3 1 3 3 11990 0.006
4 2 2 3 16159 0.007
5 2 3 1 21732 0.006
6 2 1 2 15717 0.006
7 3 3 2 1250  0.008
8 3 1 3 07279 0.007
9 3 2 1 22019 0.004
K. 47359 43542 6.4296

K, 4.1889 53003  4.3133
Ks 5.3610 4.6313  3.5429
ki 1.5786 1.4514  2.1432

k> 1.7870 1.7667  1.4377

ks 1.3963 1.5437  1.1809
&= 1.1720 0.9460  2.8867
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Table 6 flavonoid content data extracted by enzymatic hydrolysis and extraction(n=3)
5 A B C D B 1 (mg/g) RSD%
1 1 1 1 1 3.4369 0.008
2 1 2 2 2 5.8649 0.002
3 1 3 3 3 3.9837 0.006
4 2 1 2 3 3.7403 0.005
5 2 2 3 1 2.0887 0.006
6 2 3 1 2 3.9788 0.004
7 3 1 3 2 3.0101 0.005
8 3 2 1 3 3.7270 0.004
9 3 3 2 1 4.0138 0.007
Ki 12.0855 10.1872 11.1426 9.5393
K, 9.8077 10.4806 12.4190 11.6538
Ks; 10.7508 11.9762 9.0825 11.4510
ki 4.0285 3.3957 3.7142 3.1798
ks 3.2692 3.4935 4.1397 3.8846
ks 3.5836 3.9921 3.0275 3.8170
W2z 2.2778 1.7890 3.3365 2.1145
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