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Extraction and purification of flavonoids in radish seed meal
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Abstract; The flavones in radish seed meal were extracted by hot wa-
ter method combined with ultrasonic extraction, and the relative in-
gredients were then desaccharided and deproteinized. The results
showed as follows. Under the best condition of liquid ratio 1 : 15
(g/mL) . with the ultrasonic treatment for 10 min at power 550 W,
the radish seed meal medium yellow ketone leaching rate was 1.90%.
As for the desaccharidization using alcohol sinking method, the opti-
mal processing parameters are concluded as follows: ethanol concen-
tration was 85% , the flavonoid extract ethanol volume ratio of 1 :
3.5, extracted for 4 h. Under this condition, the polysaccharide re-
moval rate was 73.2% , and the loss rate of {lavonoids was 34.86%.
With the addition of Sevage method for deproteinization, optimal
processing parameters are concluded as follows: in the settling time
for 20 min, chloroform, n-butanol volume ratio was 3 : 1; Flavonoid
solution-Sevage volume ratio was 3 . 1. Finally, the protein removal
rate was 70.06% , and the loss rate of {lavonoids was 20.06 %4.
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(D) AT hRdE 22l 2 ok, & T i 2k
T B 43 5 k2 0.06,0.12,0.18,0.24,0.30,0.36,0.42,0.48,
0.54,0.60 mg/ml.,
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1.3.2 ZWEMWIE e FROG BR- BUIR k00 A T 5 A 2 W iR
R i Y T o R N R T R S R A G =
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Figure 1 Effect of ultrasonic power on extraction

rate of flavonoids
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Figure 2 Effect of ultrasonic time on extraction

rate of flavonoids
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Figure 3 Effect of feed liquid ratio on the extraction
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BOHRR RS THE R R EE D 10 20 (g/mL) I B
M. FI AR 1 20 (g/mL),
2.2.4 IEZTER DU A T A I ) R L O PR R R
M=FZR =K Lo 3 RYIE S . 1B 328308 B 2 K P K
ZEIRIE 1.2,
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(g/mL) Z AT AR E N FF B Y 32 30 19026 T
IE ST & v il 3 45 2R L U0 B I &5 R T AR S A AL S R BRI
AT

T A F R AT PR S BRI R L AR L A R
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*1 BFERNE MFHPERREERKFER
Table 1 Ultrasonic extraction of flavonoids of semen

Raphani orthogonal table

*2 BFERNEMNFHAPEMELSKRER
Table 2 Ultrasonic extraction of flavonoids of semen

Raphani orthogonal table

I % A B C B R %/ %
1 1 1 1 1.60
2 1 2 2 1.62
3 1 3 3 1.58
4 2 1 2 1.59
5 2 2 3 1.85
6 2 3 1 1.80
7 3 1 3 1.65
8 3 2 1 1.67
9 3 3 2 1.70
""" K,  1.60 16 169
K 1.74 1.70 1.64
K; 1.67 1.69 1.68
R 0.14 0.09 0.05

N CEREE S 8506 BB PRI — ZBERBLULL 1 3.5, 4
Bt ) 2y 4 ho ARG = R RO A5 R AT = R = KR IE
SR o N KT B S5 R IR 3.4,

Hy 2 4 T I3 AR 1] %) 24 IR B MO I 22 B R W e R
FLYOR SR B P2 O - £ e R FR R R B o R

x3 EMNHHPEWSERBRRIBEERKESR
Table 3 Flavonoids polysaccharides in semen Raphani

removal orthogonal table

KV AZEEKRE/ Y BEE - ZEAREE C BT /b
1 75 1:25 3.5
2 80 1:3.0 4.0
3 85 1:3.5 4.5

x4 BMHHPERPSERBREZKEHER
Table 5 The removal of polysaccharides in semen Raphani

flavone orthogonal experimental results

EZ2 1171 EES

K AEAEPEIR/W BRAR ] /min - CRHE  (g/mL)

1 450 5 1:15
2 500 10 1:20
3 550 15 1:25

i 4 4 A B /Y% /% ISEG T
1 1 1 1 63.53 38.52 93.25
2 1 2 2 69.52 33.50 101.26
3 1 3 3 65.04 34.06 98.46
4 2 1 2 68.30 33.27 100.88
5 2 2 3 69.32 36.32 98.34
6 2 3 1 66.07 31.90 101.14
7 3 1 3 65.10 33.00 99.55
8 3 2 1 64.32 32.05 100.11
9 3 3 2 73.20 34.86 101.74

K, o7.66 97.89 9816

K 100.12  99.90 101.29
K 100.47 100.45  98.78
R 2.81 2.55 3.13
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B PR - S RE R AR L 10 3.5, SR EUF ] 4 h, BBIBE 273,26
[ 22 0%, I (9 9 R 45 2k 3R A 34.86 0. 7E IE SR B R b
AR 3 50 T B D 1 458 2 R G U0 B e R AR BRI
A I P 2 B A O AR A
24 BEPMHHPERBEEAERSH

5 P B, 15 Y Sevage BRI 45 R FE Bl
SRR YUYE W ] 20 min, S P5-1E TSR BUEL A 3 0 15
Sevage - A AR 3 1 1ARYE I = N Rk B 45 5 247
ZHRZAKFIERZ IR ERR RN R AKE KSR
= 5.6,
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Table 5 The orthogonal table of protein removal in

flavonoids of semen Raphani

KA AWFE/min BE-IETEEARIE  C Sevage- S EI{AF 1L

1 15 2.0 2.5
2 20 2.5 3.0
3 25 3.0 5.0

6 BMNFHAPEMNEARBMBREIKNBER
Table 6 The experimental results of orthogonal protein re-

moval in flavonoids of semen Raphani

EATR R K

‘I A B B Y Y Sy YN
1 1 1 1 65.12 23.11 109.45
2 1 2 2 68.05 24.14 109.89
3 1 3 3 67.08 23.86 109.68
4 2 1 2 70.21 24.73 110.38
5 2 2 3 71.32 24.12 111.54
6 2 3 1 70.06 20.06 114.97
7 3 1 3 75.32 25.04 112.62
8 3 2 1 69.53 28.08 106.69
9 3 3 2 73.20 24.67 111.93

K, 109.67 11082 11037

K 112.30 109.37 110.73
K3 110.41 112.19 111.28
R 2.62 2.82 0.91

B 92 6 T G005 IE T 9 TR L X 4% 5 0 0
FLUR I 8 11 6 6 B /N B R Sevage- 3 MR B LG . %
N7 25 45 B d 10 B B 1 4 R AL B, L BT B
(i) 20 min. S0 05-1E T BEFRBLEL 3 0 1; Sevage 5 i B H
2.5 1 1. Bt AF 2R E1 R BB R N 70.06% . # BB K KA
20.06% . 15 1F 3¢ i %o % R 4t 5k & B AL B0 0T 0L & 1F
Sevage % IB IR B 19 10 e HE A 1
3 45

2 30 2 P B B A K TR BRI N R o B 9
BF 98 B UL | Sevage 1 40 B AU AL AR . 45 B 22 0. 76 75
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