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Abstract

The process of extracting active ingredients from wheat sprout using ultrasound assisted method was optimized with a central
composite design model. The response value of the central composite design model established the extraction yield and the
total flavonoids content, main effects and interactive effects were analyzed depending on independent variables such as the
extraction time, volume ratio of ethanol to ultrapure water, and ultrasonic irradiation power. The volume ratio of ethanol to
ultrapure water and ultrasonic irradiation power were relatively large for the extraction yield and the extraction time was most
significantly affected the total flavonoids, Considering both the extraction yield and total flavonoids content, the optimal ex-
traction conditions were as follows: the extraction time of 17.00 min, volume ratio of ethanol to ultrapure water of 50.25
vol%, ultrasonic irradiation power of 551.70 W. In this case, the extraction yield and total flavonoids content were 28.43
wt% and 29.99 pg QE/mL dw, respectively. The actual experimental extraction yield and total flavonoids content under this
condition were 8.73 wt% and 29.65 pg QE/mL dw, respectively with respective error rates of 1.05 and 1.13%.
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Figure 1. Extraction yield and total flavonoids of active ingredient from the wheat sprout using ultrasound-assisted extraction.
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Table 1. Basic Experiment Setup of Ultrasound-assisted Extraction
C1 C2 C3 Cc4 C5 C6 C7
Std. No. Run No. Point type Block Time (min) EtOH (vol%) Power (W)
1 10 1 -1 1 25.40896 50 550
2 1 2 1 1 12 35 450
3 19 3 0 1 17 50 550
4 15 4 0 1 17 50 550
5 16 5 0 1 17 50 550
6 14 6 -1 1 17 50 718.1793
7 20 7 0 1 17 50 550
8 4 8 1 1 22 65 450
9 9 -1 1 8.591036 50 550
10 2 10 1 1 22 35 450
11 11 11 -1 1 17 24.77311 550
12 13 12 -1 1 17 50 381.8207
13 12 13 -1 1 17 75.22689 550
14 3 14 1 1 12 65 450
15 6 15 1 1 22 35 650
16 5 16 1 1 12 35 650
17 8 17 1 1 22 65 650
18 7 18 1 1 12 65 650
19 18 19 1 17 50 550
20 17 20 0 1 17 50 550
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Figure 6. Scatter plot of extraction yield and total flavonoids content from wheat sprout in UASE process.
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