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Study on extraction technology and antioxidant activity

of polyphenols from lotus root
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Abstract;: To establish the extraction technology of polyphenols from
lotus root, the polyphenol yield and DPPH free radical scavenging
rate were investigated to optimize the technological parameters.
Then, the polyphenol composition and antioxidant activity of extracts
were comparatively analyzed. The parameters of technology A opti-
mized by polyphenol extraction yield were as follows: volume ratio of
hydrochloric acid to methanol was 22 : 78 (V . V), homogenization
time was 6. 8 min and homogenization speed was 10 500 r/min.
Those of technology B optimized by DPPH free radical scavenging
rate were as follows: volume ratio of hydrochloric acid to methanol
was 19 1 81 (V : V), homogenization time was 8. 6 min and homoge-
nization speed was 9 100 r/min. The effects of experimental factors
on polyphenol extraction yield and DPPH free radical scavenging rate

could be both ordered as: hydrochloric acid to methanol > homoge-
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nization time > homogenization speed. Technology A showed a
higher extraction yield (165. 85 mg GAE/100 g « FW) than technol-
ogy B (P<C0.05), and their ICs, values of DPPH free radical scaven-
ging were 4. 75 and 6. 83 pg GAE/mL, respectively. The results in-
dicate that technology A better fits the extraction of antioxidant poly-
phenols from lotus root.

Keywords: lotus root; polyphenols; homogenization extraction; com-

position; antioxidant activity
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Figure 1 Effect of volume ratio of hydrochloric acid to
methanol on the extraction yield and DPPH f{ree

radical scavenging rate of lotus root polyphenols
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Figure 2 Effect of material-to-solvent ratio on the extraction
yield and DPPH free radical scavenging rate of lo-

tus root polyphenols
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Figure 3 Effect of homogenization time on the extraction
yield and DPPH free radical scavenging rate of lo-

tus root polyphenols
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Figure 4  Effect of homogenization speed on the extraction
yield and DPPH free radical scavenging rate of lo-

tus root polyphenols
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Table 2 Experimental design and results of polyphenol

extraction from lotus root
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1 —1 —1 0 132.99 65.53
2 —1 1 0 146. 67 77.19
3 1 —1 0 148. 57 74.72
4 1 1 0 158.17 77.76
5 0 —1 —1 136.93 64. 26
6 0 —1 1 144. 40 75.66
7 0 1 —1 148.70 74.53
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Ry 3 427.42  73.78  46.23 6.29 0.0005 0.037 8
ZH. 3 43.34 103.57 4. 69 8.82 0.064 7 0.019 3
=19 9 1018.66 345.58  36.72 9.82 0.0005 0.010 8

B B BRI SRR 2 MR SR AR - BREEIL 18. 60 © 81. 40
(V. V), Y EmtE 8. 63 min, Y i@ 91 116 r/min, N{#
TS B T H R S O AL iR E P YRR 2 T 1 3 TR
BTZ., TE ABELL 22 78V 1 V) ¥ FEB 6. 8 min,
¥ % 3 10 500 r/min, £ Wy 38 B4R R 09 B (E A
161.5 mg GAE/100 g - FW,5: b7 £ iy 42 Bu /5 2 # DPPH [
H L 3% % 4> 31 94 (165. 85+5. 47) mg GAE/100 g « FW il
(88.74£0.89) % ; T.Z B:EREELL 19 © 81(V 1 V) (3 i At [i]
8.6 min, ¥ FHE# 9 100 r/min, DPPH [ H 35 7 k5 2 19 7
{E A 78. 8% . SLhr £ Wy 4R HLAG % M DPPH H i 36 3 Bk K 4
B2 (156, 054 3. 81) mg GAE/100 g - FW F1(88. 78 &
0.31) %%, HEHE 2 Ty $& IUAS 2 1Yy [a] 3 A5 A0 1y 400 3 R
[ I U0 45 SR A N ER . T A M BRI R
FLZ B(P<0.05), M W4 1) DPPH [ th 3k 1% bk 26 ¢ &
ZH(P>0.05),
2.3 EBESEHRIEHN DPPH BBEBRAEND

AR T AMIZ BARER#R—BR A FIRHR
W BRI T 2B vk 5 DPPH [ H 205 bR % 4 2 48 $0
KLU S, FRIBOK A B TG, {2 4. 75 pg GAE/mL, i $2 1K
W B IC AN 6.83 pg GAE/mL, #iMRHTZ AREE
b 22 1 78(V 1 V) (4 JFFA] 6. 8 min A1 10 500 r/min)
RSB IRIC  2 B & s B DPPH B i SR B e
WIEE:
2.4 EBESEIREUEMAR ST

AR UE L LR B 6) BT R B 7E T4 A IR &1
T BRI P 3 B4 1 AR B A RS 7. 069 min CRANY) B
FEMR&/NT 1 mg/100 g « FW7E L2 B RIERMAT
PRI 32 2R 43 1 DR B B TR] O 8. 106 min (R FN#) D) » 1%

131



E2EFE2H

TR B 2 M RAR LA T e AL TG T Y

B IA 4. 31 mg/100 g « FW. i o uff A2 % &/ T
1 mg/100 g « FW. mtidWl AR T2 50 T 2B
B3 () By 8 0y o 2 AR AT S 3 22 5 OF T fiE S B DPPH. A 1
S RRAE A TR . A 2 T AL BT 4 R AR A
F T 58 HRE A T 22 57 » T RE PRR 42 700 A AR PR A [ BT B

. 1001
=1
= .
% 5 801
S5 o KA
Z:% a0y = HLHURB
zEE |l —— ARG A)
E £ 4019 - KRR BUEB)
“E
=) 20 . . .
0 15 30 45 60
LS

Polyphenol concentration/( g * mL™)
B 5 £ %®mRRiAe DPPH A bk ks A
Figure 5 DPPH free radical scavenging abilities of

polyphenol extracts of lotus root
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