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Sudy on the extraction of flavonoids from residue of water-extracting
pigment of | pamoea batatas L .

GAO Qing, WANG Rui-Xin, WU Zhi-Shuang, ZHOU Jian-Yu, XU Fang, WANG Qi,
WU Shao-Xiong, WU Li-Sha, LI Sang-Rou, YIN Jian-Zhong*

(Research Institute of Nutrition and Food Science, Kunming Medical University, Kunming 650500, China)

ABSTRACT: Objective To research the extraction process of the total flavonoids from residue of
water-extracting pigment of |pamoea batatas L., which could provide the theoretical basis and reference for the
comprehensive development and utilization of residue of water-extracting pigment of Ipamoea batatas L..
Methods Traditional solution method, ultrasonic-assisted method and microwave-assisted method were
adopted to extract total flavonoids from residue of water-extracting pigment of |pamoea batatas L.. The best
extraction method and process conditions were determined by single factor experiment and orthogonal
experiment. Results Microwave-assisted extraction was confirmed as the optimum method for extracting
total flavonoids from residue of water-extracting pigment of Ipamoea batatas L.. The optimum extraction
process was extracted for 4 min at microwave power 708 W by the ratio of material to liquid 1:40 with the 70 %
volume fraction of ethanol. Total flavonoids was extracted on this condition by 6 times, and the content of total
flavonoids in residue of water-extracting pigment of Ipamoea batatas L. was 3.83 g=+0.03 g/100 g. The best
extraction times is 2 times. Conclusion The content of flavonoids in residue of water-extracting pigment of
Ipamoea batatas L. is higher and residue of water-extracting pigment of Ipamoea batatas L. has greater
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utilization value.
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Tablel Singlefactor experimentsfor extracting total flavonoids by solvent extraction
(C) 40, 50, 60, 70, 80 70% 1:100, 2 h
(h) 1,2,34,5 70% 1:100, 60 C
(g/mL) 1:10, 1:20, 1:40, 1:80, 1:100 70% ,60°C,2h
(%) 50, 60, 70, 80, 90 1:100,60 °C, 2 h
2 L@)EXRRERKFER
Table2 L4(4°)orthogonal experiment table
A (h B (C) c (g/mL) D (%)
1 1 50 1:10 50 1
2 2 60 1:20 60 2
3 3 70 1:30 70 3
4 4 80 1:40 80 4
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Table3 Singlefactor experimentsfor extracting total flavonoids assisted by ultrasonic method
(min) 15, 25, 35, 45, 55 70% , 1:100, 60 C
(‘C) 40, 50, 60, 70, 80 70% , 1:100, 35 min
(g/mL) 1:10, 1:20, 1:40, 1:80, 1:100 70% ,60 C,35min
(%) 50, 60, 70, 80, 90 1:100, 60 ‘C, 35 min
©) 2
L16(4°) , 5 30 min
, 3500 r/min 10 min, 1
, mL 10mL ,
4 ©)
2.34 L16(4°) :
(1)
“2.3.2(2)", ,
6
T4 L) EXLBRERKER
Table4 L 5(4%orthogonal experiment
A (min) B (C) c (g/mL) D (%)
1 25 50 1:10 50 1
2 35 60 1:20 60 2
3 45 70 1:30 70 3
4 55 80 1:40 80 4
R5 WUERHEEIRREER S REELWRIEIT
Table5 Singlefactor experimentsfor extracting total flavonoids by microwave
(%) 50, 60, 70, 80, 90 1:100, 236 W, 4 min
(min) 05/1,2,3,4,5 70% , 1:100, 236 W
(W) 236, 354, 472, 590, 708, 826 70% , 1:100, 4 min
(g/mL) 1:10, 1:20, 1:40, 1:80, 1:100 70% ,236 W, 4 min
%6 L@)ERTWHEEKER
Table6 L 5(4%)orthogonal experiment
A (%) B (min) C (W) D (g/mL)
1 50 2 472 1:10 1
2 60 3 590 1:20 2
3 70 4 708 1:30 3
4 80 5 826 1:40 4
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Table7 Effects of solvent-to-sampleratio on extraction of total flavonoids

1:10 1:20 1:40 1:60 1:80 1:100

y(%) 0.93+0.016 0.94+0.047 1.00+0.031 1.00+0.027 0.90+0.044 1.13+0.056
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Table8 Resultsof the L 14(4°) orthogonal experiments
(h) B () c (9/mL) D (%)
1 1(2) 1(50) 1(1:10) 1(50) 1 0.89
2 1 2(60) 2(1:20) 2(60) 2 1.20
3 1 3(70) 3(1:30) 3(70) 3 1.44
4 1 4(80) 4(1:40) 4(80) 4 1.20
5 2(2) 1 2 3 4 1.28
6 2 2 1 4 3 1.20
7 2 3 4 1 2 1.25
8 2 4 3 2 1 1.29
9 3(3) 1 3 4 2 0.86
10 3 2 4 3 1 1.42
11 3 3 1 2 4 0.99
12 3 4 2 1 3 1.02
13 4(4) 1 4 2 3 1.18
14 4 2 3 1 4 1.04
15 4 3 2 4 1 1.17
16 4 4 1 3 2 1.28
K1 1.182 1.052 1.090 1.050 1.192
K 1.255 1.215 1.167 1.165 1.147
Ks 1.072 1.212 1.157 1.355 1.210
Ky 1.167 1.198 1.262 1.107 1.127
R 0.183 0.163 0.172 0.305 0.083
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Table9 Effectsof solvent-to-sampleratio on extraction of total flavonoids
1:10 1:20 1:40 1:60 1:80 1:100

y(%) 0.94+0.023 0.99+0.019 0.86+0.027 0.80+0.033 0.92+0.039 0.96+0.021
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Table10 Results of the L 14(4%) orthogonal experiments
A (min) B (C) c (g/mL) D (%)

1 1(25) 1(50) 1(1:10) 1(50) 1 0.95
2 1 2(60) 2(1:20) 2(60) 2 1.12
3 1 3(70) 3(1:30) 3(70) 3 1.46
4 1 4(80) 4(1:40) 4(80) 4 2.52
5 2(35) 1 2 3 4 1.28
6 2 2 1 4 3 0.96
7 2 3 4 1 2 0.95
8 2 4 3 2 1 1.58
9 3(45) 1 3 4 2 0.83
10 3 2 4 3 1 1.29
1 3 3 1 2 4 0.66
12 3 4 2 1 3 0.99
13 4(55) 1 4 2 3 0.92
14 4 2 3 1 4 0.97
15 4 3 2 4 1 0.86
16 4 4 1 3 2 1.96
K1 1513 0.995 1132 0.965 1.170
Ko 1.193 1.085 1.063 1.070 1.215
Ks 0.943 0.983 1.210 1.498 1.083
Ks 1.177 1.762 1.420 1.292 1.357

R 0.570 0.779 0.357 0.533 0.274
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Table11 Effectsof solvent-to-sampleratio on extraction of total flavonoids
1:10 1:20 1:40 1:60 1:80 1:100
y(%) 0.83+0.022 0.91+0.035 0.93+0.025 1.13+0.018 1.01+0.039 1.07+0.041
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Table12 Resultsof the L 4(4%) orthogonal experiments

A (%) B (min) c W) D(g/mL)
1 1(50) 1(2) 1(472) 1(1:10) 1 0.81
2 1 2(3) 2(590) 2(1:20) 2 0.66
3 1 3(4) 3(708) 3(1:30) 3 1.15
4 1 4(5) 4(826) 4(1:40) 4 0.96
5 2(60) 1 2 3 4 0.78
6 2 2 1 4 3 0.99
7 2 3 4 1 2 1.07
8 2 4 3 2 1 1.06
9 3(70) 1 3 4 2 2.41
10 3 2 4 3 1 141
1 3 3 1 2 4 171
12 3 4 2 1 3 1.08
13 4(80) 1 4 2 3 0.77
14 4 2 3 1 4 0.88
15 4 3 2 4 1 1.17
16 4 4 1 3 2 0.86
Ky 0.895 1.192 1.093 0.960 1.113
Kz 0.975 0.985 0.922 1.050 1.250
Ks 1.653 1.275 1.375 1.050 0.997
Ka 0.920 0.990 1.053 1.383 1.083
R 0.758 0.290 0.453 0.423 0.253
R13 =MAERIKEEHERRE LTS AWM BR LR
Table 13 Comparison of three methods for extraction of total flavonoids from
residue of extracting pigment of |pamoea batatasL .
y(9/100g) F

1.48+0.026 1261.938 0.001

2.97+0.053

2.82+0.036

xR 14 RERBMKEEHECRE LD EINYRZM
Table 14 Effects of extraction degrees on extraction of total flavonoids from residue
of extracting pigment of | pamoea batatas L.
1 2 3 4 5 6
3.04+0.17 3.52+0.11 3.67+0.04 3.72+0.03 3.77+£0.05 3.83+0.03
(%) 79.37 91.91 95.82 97.13 98.43 100
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