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Table 1 Independent variables and their values

Coded levels .
1168 1 0 1 163 Symbol variables
75.22 65 50 35 24.77 X, Solvent (percentage)
18.40 15 10 5 1.59 X, Time (minutes)
Temperature
75.22 65 50 35 24.77 X;3 (Degrees celsius (°C))
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Table 2 Analysis of variance of the effect of independent changes on total phenol content, total
flavonoid, and antioxidant resistance (FRAP, %DPPH)

Sum of squares DF Source
FRAP %DPPH TFC TPC
13.15 3966.99 784.63" 932.38" 9 Model
0.073 ™ 270.78" 318.77 32095 1 X,
4.69" 978.22" 32.16 ™ 196.66" 1 X,
470" 1635.57° 4.88™ 24527 1 X,
1.55 140.99 ™ 2436 "™ 41.62" 1 XX,
0.57 105.54 ™ 3.94 ™ 26.01 1 X, X;
1.25" 16.02 ™ 6.25"™ 41.92" 1 XX
0.12"™ 155.07 ™ 300.25" 037" 1 XX,
020" 498.04" 129.59" 21.04" 1 X,X,
0.073 ™ 379.5° 572" 46" 1 X;5X;3
0.01 0.13 0.18 0.16 4 Pure error
1.04 ™ 305.27 ™ 198.81 ™ 48.47 ™ 5 Lack of Fit
-0.8535 -0.8569 -0.7200 -0.8999 P 5
0.9024 0.9284 0.7973 0.9499 R—Adjusted R

,***ns,; Non-significant and significant at the five and one percent probability levels, respectively
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(2) Yrpc = 9.45285 - 4.84994X1 + 3.79638X2 +
4.23974X3 +2.28078X1X2 - 1.80321X1X3 +
2.28901X2X3 +0.16393X1% + 1.24334X22 +
1.83847X3?

(3) Yrpe = 27.49450 + 4.83342X1 + 1.53512X2 +
0.59781X3 + 1.74495X1X2 + 0.70153X1X3 -
0.88371X2X3 -4.69721X1% - 3.08599X2> +
6.48089E-004X3>

(4) Yppen = 81.89593 - 4.45480X1 + 8.46711X2 +
10.94840X3 + 4.19811X1X2 + 3.632081X1X3 -
1.41509X2X3 -3.37567X1? - 6.04969X2” -
5.28091X3?

(5) Yrrap = 1.67947 + 0.073114X1 + 0.58608X2 +
0.58715X3 + 0.44021X1X2 + 0.26669X1X3 +
0.39596X2X3 - 0.092389X1?—0.12127X2?* -
0.073408X3?
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Fig 1 The surface and contour plots describe the interaction effect of independent changes on the extraction
phenolic compounds of Hypericum perforatum L.
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Fig 2 The surface and contour plots describe the interaction effect of independent changes on the extraction
flavonoid compounds of Hypericum perforatum L.
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Fig 5 Profiles for predicted values and desirability of process parameters on the extraction of phenolic
compounds of Hypericum perforatum L.
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In the present study, the use of the ultrasonic apparatus has been investigated in
the extraction process of Hypericum perforatum L. flowers. The effect of
methanol to water ratio (24.77, 35, 50, 65, and 75.22 percent), time (1.59, 5, 10,
15, and 18.40 minutes), and temperature (24.77, 35, 50, 65, and 75.22 °C) on the
extraction of phenolic compounds, flavonoids and antioxidant activity of the
extract using two methods of 2,2-diphenyl-1-picrylhydrazyl (DPPH%) and
(FRAP) Ferric Reducing antioxidant power (FRAP) were studied using the
response surface method and central composite design. The results of RSM
showed that the highest extraction efficiency was obtained at 50%
methanol/water ratio, 70 °C, and 15 min. Under optimal conditions, the
corresponding values for total phenol content, total flavonoid content, and
antioxidant assays of %DPPH and FRAP were 28.46 (mg gallic acid equivalent
(GAE) g dry weight (DW)), 19.75 (mg quercetin g—1 DW), 89.23 (%DPPH),
and 3.57 FRAP pmol Fet++ /g DW respectively. In addition, results express the
effectiveness of the proposed conditions and reliability of central composite
design analysis on the extraction of phenolic antioxidants from H. perforatum
flowers. Using ultrasonic is a low-cost, simple, and efficient method for the
extraction of phenolic antioxidants, which increases the extraction efficiency
and thermal protection of phenolic antioxidants.
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