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Ultrasonic Extraction and Determination of Seven Flavonoids and Organic Acids in Potentilla discolor Bunge
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Abstract: Objective: To establish a high performance liquid chromatography (HPLC) method for separation and
determination of chlorogenic acid, caffeic acid, hyperoside, quercetin, naringenin, kaempferol and apigenin in Potentilla
discolor bunge. Methods: The separation of seven flavonoids and organic acids was performed on Phenomenex C,3 column
(150 mm x 4.6 mm, 5 um) with gradient elution. The mobile phase was a mixture of methanol and acetic acid (pH 3.0)at
a flow rate of 1.0 mL/min and the UV detection wavelength was 350 nm. Results: Baseline separation of chlorogenic acid,
caffeic acid, hyperoside, quercetin, naringenin, kaempferol and apigenin was achieved within 20 min. The calibration curves
of the seven components showed linear relationships (» > 0.999 5). The average recoveries were in the range of 84.61%—
104.06% with a relative standard deviation (RSD) of less than 4.77%. Conclusion: The optimal extraction conditions for
seven flavonoids and organic acids from Potentilla discolor Bunge were determined as follows: ethanol concentration, 80%;
solid-to-liquid ratio, 1:50 (g/mL); ultrasonication power, 160 W; and ultrasonication time, 20 min. One gram of Potentilla
discolor Bunge contained 121.5 pg of chlorogenic acid, 60.5 pg of caffeic acid, 127.2 pg of hyperoside, 108.6 pg of
quercetin, 294.0 pg of naringenin, 61.1 pg of kaempferol, and 114.0 ug of apigenin as determined by this method.
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Fig.1  Chromatograms of standard mixture (A) and real sample (B)
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Fig.2  Effect of methanol concentration on the extraction efficiencies of

flavonoids and organic acids
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Fig.3  Effect of sonication time on the extraction efficiencies of

flavonoids and organic acids
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Fig.4  Effect of sonication power on the extraction efficiencies of

flavonoids and organic acids
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Fig.5  Effect of solid to liquid ratio on the extraction efficiencies of

flavonoids and organic acids
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Table1l Orthogonal array design and range analysis of experimental results
KRBT ATEERAE% BRI (gnl)  CREAHFmn DEFIRW BRIE (ugy)

| 1 (60) 1(1:30) 1 (20) 1 (120) 543

2 1 2 (1:50) 2.30) 2 (160) 5764

3 1 3 (1:80) 3 (40) 3 (200) 5416

4 2 (80) | 2 3 696.5

5 2 2 | 753.2

6 2 3 | 2 8244

7 3 (100) | 3 2 7050

8 3 2 1 3 7269

9 3 3 2 1 689.7

k 550767 641933 691.867 655.733

by 758033 685.500 654.200 701933

ky 707.200 688,567 669.933 658.333

R 207.266 46634 37,667 46.200
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Table2 Regression equations with linear range and correlation
coefficients for 7 compounds
o LA/ vz K it Y
A Y 3
ety Cil Gomly R )

BFR Y=—12385.4+49 506.1X
WMHERR Y=—11386.5+84 447.2X
SUBEF Y=—6727.6+48719.3X
it ® Y=—19744.1+68 822.9X
% Y=1895.1431 781.9X

0.048~3333 09995 0.126
0.048~3333  0.9998 0.060
0.089~49.47  0.9999 0.091
0.053~36.67  0.9998 0.131
0.065~45.00  0.999 5 0.139
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Table3  Spiked recoveries of real samples (z = 3)
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10.00 21.67 95.14

LEEER 12.15 12.00 23.40 93.73 94.07 1.01
14.00 25.22 93.33
5.00 11.09  100.85

(R 6.05 6.00 12.45 106.69  104.06 2.85
7.00 13.37 104.65
10.00 22.98 102.63

LM 1272 12.00 24.39 97.26 98.42 3.82
14.00 26.07 95.39
8.00 18.58 96.51

Mtz % 10.86 10.00 20.23 93.71 94.79 1.59
12.00 22.16 94.14
8.00 36.01 82.57

Mg 29.40 10.00 38.21 88.10 84.61 3.59
12.00 39.38 83.17
5.00 11.33 104.36

Lh 22 6.11 6.00 12.06 99.14 99.46 477
7.00 12.75 94.89
10.00 20.96 95.60

4 Y=—15852.2+83555.5X  0.055~38.00  0.9999 0.077 SRR 1140 12.00 22.09 89.06 93.83 4.45
FEE Y=—24087241255273X  0.067~37.33 09998 0.045 14.00 24.96 96.84
24 FEEE 3 % B

HBUR A0 IR I B S bR e vk, Wl & AN X R
MG TR, SERGLRER . UNHERR . &2 BkTE. MR
oM E L AR AN S R UG T AR A AR R b v e 2
(relative standard deviation, RSD) 735l N1.37%.
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