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Determination and Content of Flavonoids in Potato Peel
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Abstract: The procedure for flavonoid extraction from potato peel was studied and optimal conditions determined using

potato as experimental material. In the experiment, flavonoids in potato peel was extracted, separated, and evaluated by

clearance of 1,1-Diphenyl-2-picrylhydrazyl radical 2, 2-Diphenyl-1-(2,4,6-trinitrophenyl) hydrazyl (DPPH). Through single factor

experiments, extraction efficiency was studied under different extraction solvents, temperatures, times, as well as the ratios of

solid to liquid. An orthogonal experiment was designed based on changes in 4 factors and 3 levels to determine the best

conditions for flavonoid extraction in potato peel. The experiment showed that extracted flavonoids in potato peel in 80% acetone
solution with the ratio of 1 : 10 of solid to liquid at 50° C for 3 h could get the ideal result. Under these conditions, the DPPH
clearance rate was 84.62% and the content of flavonoids in dried potato peel was 10.95 mg /g DW. Potato peel contained higher

flavonoids than other fruit peels which has a similar antioxidant activity.
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Table 1 Concentration and absorbance of DPPH
measured at different times
min mg/mL A DPPH %
Time Concentration ~ Absorbance ~ DPPH removal rate
0 0.024 0.637 0
5 0.024 0.630 0
20 0.024 0.627 0
35 0.023 0.590 4.17
50 0.022 0.554 8.33
65 0.022 0.539 8.33
Omin 5 min 15 min
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Table 2 Extract selection

C g mL h)
Temperature Sample mass Extract Time Solid-liquid ratio (mass ratio) Extraction times
Room teperature 0.5186 8.25 2 1:15 1
Room teperature 0.5673 8.07 60% 2 1:15 1
Room teperature 0.5894 8.18 70% 2 1:15 1
Room teperature 0.5276 8.08 80% 2 1:15 1
Room teperature 0.5653 8.17 60% 2 1:15 1
Room teperature 0.5536 8.15 70% 2 1:15 1
Room teperature 0.5675 8.38 80% 2 1:15 1
3 DPPH
Table 3 Concentration and absorbance of DPPH for different extracts measured at different times
min mg/mL A DPPH %
Extract Time Concentration Absorbance DPPH removal rate
Water 0 0.024 0.655 0
Water 5 0.024 0.645 0
Water 10 0.024 0.635 0
60% 60% Ethanol 0 0.018 0.469 25.0
60% 60% Ethanol 5 0.018 0.476 25.0
60% 60% Ethanol 10 0.018 0.478 25.0
70% 70% Ethanol 0 0.017 0.464 30.0
70% 70% Ethanol 5 0.017 0.466 30.0
70% 70% Ethanol 10 0.017 0.467 30.0
80% 80% Ethanol 0 0.016 0.422 333
80% 80% Ethanol 5 0.016 0.425 333
80% 80% Ethanol 10 0.016 0.425 333
60% 60% Acetone 0 0.017 0.464 30.2
60% 60% Acetone 5 0.017 0.468 30.2
60% 60% Acetone 10 0.017 0.467 30.2
70% 70% Acetone 0 0.014 0.363 41.7
70% 70% Acetone 5 0.014 0.366 41.7
70% 70% Acetone 10 0.014 0.366 41.7
80% 80% Acetone 0 0.011 0.284 543
80% 80% Acetone 5 0.011 0.286 54.2
80% 80% Acetone 10 0.011 0.285 542
DPPH 2.7
80 % 1:20 1:25
2 h DPPH
2.6 12 .
10. o A3B2C1D3
DPPH 80 % N 50 C. 1:10
° 3h 13 .

2013
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Table 4 Temperature selection
C g 80% mL h)
Temperature Sample mass 80% Acetone Time Solid-liquid ratio mass ratio Extraction times
20 0.500 7.8 1 1:15 1
30 0.501 8.2 1 1:15 1
40 0.507 7.7 1 1:15 1
50 0.501 7.6 1 1:15 1
60 0.501 7.5 1 1:15 1
70 0.501 7.5 1 1:15 1
80 0.501 7.5 1 1:15 1
5 DPPH

Table 5 Concentration and absorbance of the DPPH for different temperatures measured at different times

C min mg/mL A DPPH %
Temperature Time Concentration Absorbance DPPH removal rate
20°C 0 0.007 0.190 70.8
20°C 0.006 0.162 75.0
20C 10 0.006 0.160 75.0
30C 0 0.007 0.183 70.8
30C 0.006 0.171 75.0
30C 10 0.006 0.170 75.0
40C 0 0.006 0.155 75.0
40C 0.005 0.143 79.2
40C 10 0.005 0.142 79.2
50C 0 0.004 0.124 83.3
50C 0.004 0.117 83.3
50C 10 0.004 0.115 83.3
60°C 0 0.003 0.101 87.5
60°C 0.003 0.100 87.5
60°C 10 0.003 0.092 87.5
60°C 15 0.003 0.090 87.5
70C 5 0.003 0.092 87.5
70C 10 0.003 0.091 87.5
70C 15 0.003 0.092 87.5
80°C 5 0.003 0.090 87.5
80°C 10 0.003 0.091 87.5
80C 15 0.003 0.092 87.5
6
Table 6 Time selection
C g 80% mlL h)

Temperature Sample mass 80% Acetone Time Solid-liquid ratio mass ratio Extraction times
60 0.500 7.7 1 1:15 1
60 0.501 7.8 2 1:15 1
60 0.498 8.0 3 1:15 1
60 0.505 7.5 4 1:15 1
60 0.501 7.6 5 1:15 1
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7 DPPH

Table 7 Concentration and absorbance of the DPPH for different extraction times measured at different times

h min mg/mL A DPPH %
Extraction time Time measured Concentration Absorbance DPPH removal rate
1 0 0.008 0.210 66.70
1 5 0.007 0.202 70.80
1 10 0.007 0.194 70.80
1 15 0.007 0.193 70.80
2 0 0.006 0.177 75.00
2 5 0.006 0.169 75.00
2 10 0.006 0.167 75.00
3 0 0.007 0.192 70.80
3 5 0.007 0.188 70.80
3 10 0.007 0.186 70.80
4 0 0.007 0.201 70.80
4 0.007 0.196 70.80
4 10 0.007 0.187 70.80
4 15 0.007 0.185 70.80
5 0.008 0.228 68.75
5 0.008 0.216 68.75
5 10 0.008 0.204 68.75
5 15 0.007 0.194 70.80
5 20 0.007 0.188 70.80
5 25 0.007 0.186 70.80
5 30 0.007 0.185 70.80

8
Table 8 Solid-liquid ratio selection
C g 80% mL h)

Temperature Sample mass 80% Acetone Time Solid-liquid ratio mass ratio Extraction times
60 0.500 2.4 2 15 1
60 0.505 5.4 2 110 1
60 0.496 7.7 2 115 1
60 0.497 9.6 2 120 1
60 0.507 124 2 125 1

9 DPPH

Table 9 Concentration and absorbance of DPPH for different soid-liquid ratios measured at different times

min mg/mL A DPPH %o

Solid-liquid ratio Time measured Concentration Absorbance DPPH removal rate
15 0 0.004 0.124 83.3
15 0.004 0.114 83.3
15 10 0.004 0.113 83.3
15 15 0.004 0.113 83.3
1 10 0 0.004 0.112 83.3
1 10 5 0.004 0.110 83.3

1 10 10 0.004 0.110 83.3
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min mg/mL A DPPH %
Solid-liquid ratio Time measured Concentration Absorbance DPPH removal rate
115 0 0.004 0.106 83.3
115 5 0.004 0.106 83.3
120 0 0.003 0.096 87.5
120 5 0.003 0.094 87.5
1 20 10 0.003 0.092 87.5
125 0 0.003 0.087 87.5
1 25 0.003 0.086 87.5
1 25 10 0.003 0.087 87.5
10
Table 10 Extraction times selection
C g 80% mL h)
Temperature Sample mass 80%Acetone Time Solid-liquid ratio mass ratio Extraction times
60 0.500 7.6 2 1:20 1
60 0.500 77 2 1:20 2
60 0.506 7.7 2 1:20 3
60 0.512 8.0 2 1:20 4
11 DPPH 80 % 50C 3h
° 95 %
Table 11 Concentration and absorbance of DPPH for 250 ml. ) A,
different extraction times measured at different times 282 HEELTHME
DPPI 3.00 mL. A 10mL
Extraction  h mg/mL A % o 2.00 mL
times Time  Concentration Absorbance ~DPPH removal rate 3 10 ml 5%
1 0 0.003 0.083 87.5 0.3 ml. 6 min 10%
1 5 0.003 0.080 87.5 03 mL 6 min 10%
1 10 0.003 0.080 87.5 4mL 15 min
2 0 0.003 0.099 875 513nm ° 1 0.018 mg/
2 5 0.003 0.093 87.5 mL 0134 2 0.017 mg/mL
2 10 0.003 0.090 87.5 0132 3 0.019 mg/mL
3 0 0.003 0.100 87.5 0.147, 0.018 mg/mL,
3 5 0.003 0.095 87.5 10.95 mg R
3 10 0.003 0.095 87.5
4 0 0.003 0.084 87.5 3
4 5 0.003 0.083 87.5
4 10 0.003 0.080 87.5
o
50 C 80 % 1:10
2.8 3h DPPH
2.8.1 B FP S ER K M AR IR 84.62 %.
10.058 ¢ 100.037 mL
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Table 12 Factors and levels in an orthogonal experiment

A % B C C D h
Level Acetone concentration Temperature Solid-liquid ratio (mass ratio) Time
1 60 40 1:10 1
2 70 50 1:15 2
3 80 60 1:20 3
13

Table 13 Results and range analysis of orthogonal experiment

A % B C C D h DPPH %
Test number  Acetone concentration Temperature Solid-liquid ratio (mass ratio) Time DPPH removal rate

1 1 1 1 1 53.84

2 1 2 2 2 61.54

3 1 3 3 3 53.84

4 2 1 2 3 76.92

5 2 2 3 1 76.92

6 2 3 1 2 76.92

7 3 1 3 2 76.92

8 3 2 1 3 84.62

9 3 3 2 1 69.23

K1 56.41 69.23 71.79 66.66

K2 76.92 74.36 69.23 71.79

K3 76.92 66.66 69.22 71.79

R 20.51 7.70 2.57 5.13
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