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Study on the extraction of flavonoids and polyphenols compounds from
purple corn tea promoted by silicon dioxide aqueous solution
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ABSTRACT: Objective Taking silicon dioxide fired from barley shells as the research object, to explore the
potential application of its aqueous solution in efficient extraction of active functional components (flavonoids and

polyphenols compounds) from plant materials represented by purple corn tea. Methods The silica aqueous solution
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was subjected to an acute oral toxicity test, and the mice were observed for 14 consecutive days, and the reactions,
deaths and weight of the mice were recorded. Through the acute oral toxicity test, it was found that the acute oral
toxicity median lethal dose (LDsg) of the test substance to female and male ICR mice was greater than 5000 mg/kg
BW, which was actually non-toxic. Subsequently, this study took purple corn tea as an example, and based on the
single factor experiment, adopted the response surface methodology and combined it with ultrasound-assisted
extraction technology to systematically evaluate the effects of key factors such as solvent type, liquid-to-solid
ratio, extraction temperature and time on the extraction efficiency of flavonoids and polyphenols. Results A
barley husk-derived silica aqueous solution with a mass concentration of 7000 mg/L was used as the extraction
solvent. The optimal extraction conditions for flavonoids were a solid-to-liquid ratio of 0.04 (g/mL), an extraction
temperature of 67 °C, and an extraction time of 34.3 min. For polyphenols, the optimal extraction conditions were a
solid-to-liquid ratio of 0.04 (g/mL), an extraction temperature of 50.7 °C, and an extraction time of 61.6 min.
Conclusion Compared with other solvents, the silica aqueous solution derived from barley husks exhibits superior
extraction performance under the same conditions, demonstrating its preliminary feasibility for extracting flavonoids
and polyphenols from purple corn tea and indicating its promising potential for further development and application.
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Table 3 Design and results of response surface experimental for
the optimization of total flavonoids extraction

% ks R
2= AGREURE))  BCRIREL)  CORBEIREE) Y /(mg/L)
/min (g/mL) /°C
1 15 1:50 60 129.492
2 45 1:50 60 134.371
3 15 1:20 60 142.583
4 45 1:20 60 162.375
5 15 1:25 40 142.739
6 45 1:25 40 152.383
7 15 1:25 80 139.846
8 45 1:25 80 170.361
9 30 1:50 40 145.629
10 30 1:20 40 161.369
11 30 1:50 80 147.683
12 30 1:20 80 165.483
13 30 1:25 60 180.938
14 30 1:25 60 169.868
15 30 1:25 60 175.533
16 30 1:25 60 178.684
17 30 1:25 60 177.821

R4 BEMERRUNMEEEERRITSER
Table 4 Design and results of response surface experimental for
total polyphenols extraction optimization

HE

SLH ISEAL00i%
e AGRITE)  BCRHALL)  CORFEEIREE) V¢ /(mg/L)
/min (g/mL) /°C
1 45 1:50 40 1585.46
2 75 1:50 40 1563.74
3 45 1:20 40 1621.38
4 75 1:20 40 1646.47
5 45 1:25 25 1602.82
6 75 1:25 25 1597.27
7 45 1:25 60 1627.57
8 75 1:25 60 1673.28
9 60 1:50 25 1633.71
10 60 1:20 25 1612.58
11 60 1:50 60 1585.95
12 60 1:20 60 1743.66
13 60 1:25 40 1759.29
14 60 1:25 40 1748.38
15 60 1:25 40 1739.53
16 60 1:25 40 1735.49
17 60 1:25 40 1721.87
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Table 5 Results of variance analysis of response surface
regression model for total flavonoids extraction optimization

KW PR BERE ¥r F P M
iR 4392.63 9  488.07 3439  <0.0001 ok
A 417.66 1 41766 29.43 0.0010 o
B 696.30 1 69630  49.06 0.0002 ok
C 48.13 1 48.13 3.39 0.1081 A
AB 72.49 1 72.49 5.11 0.0583 A
AC  108.90 1 108.90 7.67 0.0277 *
BC 2.98 1 2.98 0.21 0.6608 A
A 152578 1 152578 107.50  <0.0001 Hk
B® 59378 1 59378 4183 0.0003 ok
Cc*  161.87 1 16187  11.40 0.0118 *
B 99.36 7 14.19
K 28.25 3 9.42 0.5298 0.6856 AfE
aifizz 7110 4 17.78
B 4491.98 16

e 2 FRIR IR 2 (P<0.05); ** /R ML 38 (P<0.01); ***FK/R
SR R % (P<0.001), 36 [,

R6 EEHEERMEMMEERFERSESINER

Table 6 Results of variance analysis of response surface
regression model for total polyphenols extraction optimization

R P AmE ¥y F P EEM
iRl 72819.38 9 8091.04 5520 <0.0001  ***
A 141.14 1 141.14 096 03592 AKRE#H
B 9690.51 1 9690.51 66.11 <0.0001  ***
C 191128 1 1911.28 13.04 00086  **
AB 63268 1 632.68 432 00764 AKNEFH
AC 68756 1 687.56 469 00670 NEFH
BC  7857.89 1 7857.89 53.61  0.0002  ***
A 26075.34 1 2607534  177.89 <0.0001  ***
B> 9287.79 1 9287.79 6336 <0.0001  ***
C* 7095.18 1 7095.18 4841 00002  Fx
B2 1026.05 7 146.58
R 238.62 3 79.54 0.4040 0.7587 A
gtz 78743 4 196.86
S 7384543 16
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Fig.10 Factor interaction and contour plot of response surface experiment for total flavonoids extraction optimization
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