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Study on Ultrasonic Assisted Extraction and Stability of Procyanidins from Lotus Seed Pot
HUANG Ai-ni, YU Cui, ZHAO Xin, LI Li, DU Feng, ZHENG Fan

(Institute of Urban Construction, Wuchang Institute of Technology, Wuhan 430065, Hubei, China)
Abstract: Lotus seed pots are rich in procyanidins. In this study, a lotus seed pot was used as raw material to
extract procyanidins by an ultrasonic assisted method. Based on the results of a single factor experiment, an
orthogonal experiment was designed to optimize the extraction process parameters, thus enabling us to
determine the optimal process conditions for ultrasonic assisted extraction of procyanidins. Results showed that
the optimal extraction parameters were 50% ethanol volume fraction, 1:25 (g /mL) solid-liquid ratio, 250 W
ultrasonic power, and 30 min ultrasonic time, and the exiraction rate was 6.45% . The stability of rosette
procyanidins was analyzed, with results showing that high temperatures and sun rays had considerable effects on
the stability of rosette procyanidins.
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Fig.3 Effect of solid-liquid ratio on extraction rate of procyanidins
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Fig.4 Effect of ultrasonic time on extraction rate of procyanidins



B AR

RaftASAR

2021 4 4 A
A2 55 T

117—

M 4 WL Y EHEZE 10 min 3] 25 min
B, B 6 75 B ] 385, B AR T 2R A S RO A AN W
B, HR I 25 min 5, FAET RIRECRIEK
MR TF-22 , 3 w] BEZ DX R 7 B E] 2 25 min B34
Do ¥y R AE TS 28 ARSI, T DAk 22 98 K8 7
8], X34 B o ) JRAE 75 2 I B U S A /N R
VPR AT HHE] N 25 min e AT
224 YRR FAL T R PRBUR AR

BT B IS AR By, A — 2 2 1) B
K TR U A Tl B AR R, IR LT SR AN AR, 430
PR D% 100,150,200.,250.300 W, B
JRAETT B HRICR I 45 R UL S,

6.0

5.5 ///\.
& 50
Jg 45
= 40
35
3.0
50 100 150 200 250 300 350

T IHRW
5 BEIENEEESRRNENZN

Fig.5 Effect of ultrasonic power on extraction rate of procyanidins
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8 3 2 1 3 6.10
9 3 3 2 1 5.56
K, 16.16 16.74 17.12 17.04
K, 18.49 18.04 1758  16.66
K; 16.84 16.71 16,79 1779
k, 5.39 5.58 571 5.68
ks 6.16 6.01 5.86 5.55
ks 5.61 5.57 5.60 5.93

R(Z) 0.77 0.44 0.26 0.38

I E—k A>B>D>C

(WS A;B,C,oDs
PR 1E A IS 1Y 25 R 43 A Al 45 381 8 5 I i I £ B

PR RN AT 2380 . RPN
50% BHELE 1:25(g/mL) JEFTIEE 250 W i 1]
30 min.

BT YRR SSIREAT 2 1 e A T2 S8, et
T2 TR UEIRALS , I 2 AL T 2T 4R
HURR 6.45% , i TIEAE R iy e R IR, UEWIR
E B IR 6 H Ab R 7 el B AR B B AL T R T8



2021 44 H

55 42 5 7 ) REWRSHR B R#A
118
SEATAERY & 19 .
24 ERIFAET REE TR o b4l g 801 :gﬁiifgﬁ
241 BRAPIIERT I PR T 2R M B |
o £ !:.':::::-
PRI B R, W5 AL E 2007 10, E ol
30.50.70.,90 CHOTRLEE T HEATIAT , 25 521 0 3 = 1

JEAET B AEVE AR, T3 [R) L E PR AT (93 B
JFAE T R IRAFR A DPPH [ A0TSR, 156

EHE 7 iR
100 1 100
{4 8
801 ——DPPH [ iR 80 *&*
g 60 60 or
I lag E
= 40 40 =
20| .\‘\\ 120 £
ay
a

00 10 20 30 40 50 60 70 80 90 10(())
REE/C
E7 REREMNEZERERIESEMRFENDPPH BHEBREN
A1
Fig.7 Effect of storage temperature on the preservation rate and
DPPH clearance rate of procyanidins

HIIE1 7 AT LU M S AT B ke i = ) 32 s T
BT ZIRFER A DPPH [ H S35 B R A0 2 BN IR R
P TRk s, gt 3RINAE 10 CF 30 CHyd
PR AL ZARAER N 94.1% FFEF] 63.1%, R
JERCK; XF DPPH H HIEMIE FRR A —E R B i %
. FRABEE RN LI, 5T R &
AR RRENE T, IRIIL, 35 P R AE 7 R e 18 i BE AT
AN TR o 2 S e AR TR T A T
242 JEREXTE G AR RRvE Hh s m a1 550

BRRF B SRR IG5 IR A T R o Bk A T ik
AL 2 P AROEAL RS SR BHYGAR B, 220
R D AL T R A E MRS, 1148 5 d FRoRTRDE
HRSRA T 193 3 I AR T R AR A7 F DPPH H H 5 BR
R R LS E 8 ME 9 FiR.

100 ¢

0  F————
ol N\

< 70

% 60

& So0f

2 40f —— it

=® X
30t e RS
20} == AN
10}
0

o 1 2 3 4 5 6
SRR ] /d
B8 X(BMEERRESEREFERENHIN
Fig.8 Effect of light on the preservation rate of procyanidins in

lotus

SR A)/d
B9 NXEXERRESZE DPPH B HEFRENZMN
Fig.9 Effect of light on DPPH radical scavenging rate of

procyanidins in lotus

A& 8 ATLAE A TG IR AL FRS , Bf PRAF I R]
TR A, 5 7 SR AL T R R R R NS T i
P TEROCALIRAELL T IR FEIIR L RN AL
M 96.1% %5 85.1% , HoUR 22 N A AR, T R B e
KA ZE ARG, A 88.2% 43 T 73.2% , F itk
PRAE T LLYB /8 By IR AL 7 28 0 e vk B2 A i, BT 1)
I/ LR R, i HAS e T

M1 9 nT LI Y, Bl G IR B TA] (R 3 4 ke Ab 2
(3% 5 AL T R DPPH H i & BR F A8 ki sh AR/,
HN 56.3%F% 5] 54.5%, % N H ARG Z , AR BEYG
X DPPH [ H3E7E BRFE AT, A 41.2% FREE]
T 284%. HIt, B B3RS AT LIS G R AL
TR RIER A, X DPPH [ i3 R A5
A E ARSI SR AL BT S 53 P AL T R I IRAT

3 4ig

V3 5 AT TN B | DA 2B R B ORI 3201 7 75
D BD AR I, R LS ZRAE AR UE il HE A7 0] B 53
P AT 2R B4R IBCR 38 aak 5 DR 3R a0 A 1 32 1 %o
BT 237 Tk RIS 25 R D AL T R
AR T 22800 - SR FR 34 50% BHIE L
1:25(g/mL) M DR 250 W 75 I 1] 30 min, 7E1
T D FAETE RAEBURN 6.45% 0 XS B 7
JFAE T R IR VAT T 20 A, 45 R WD Bl A R
(19 bt 35 B JEAE T R R e M2 B A 5 2 4 K BH DG
X B R AT B AR R K . DRI, 34 57 [ AR
T REIBH AEAE LN T v B2 e A 3R
T B R 1) 2 N 2R T o

S 3Tk :

(1] BRESFR.E/NPE, 5055 AU E A TS R 05 i e S L0 FH B
R EEY S E TR, 2018, 24(3):54-58.

(2] P - BB ST, e R T D A P I B A
BURR R G54 540 2 T 2] 80 Tl,2014,35(3):86-90.



B AR

aitAS AR

2021 % 4 H

19—

5 42 5 7 )
[3] FERI ARIRBAL IR R A B A 75 K HI B O R S AT R 219.

[10]

[11]
[12]

[13]

T ARARD & ST 5T %2016, 37(16):87-91.
VM S i AL T R AR EE 3 B T 5 S AR AR 58 (D] -
M A#,2014:12-16.

[E AR 2 0 B3 2 e N BRI 25 8L 2015 AFRRIM]. AL 5P
[ 2584 A, 2015:401-1247.

BN B IR BT 0, A5 R P U I R IR A A T AR R Y
TAIE)T AL T,2015,42(8):72-74.

ZRHET A B S, PR, A5 i o T 30 O A 7 D il B B L
IR 2 T2 B i RH,2016,37(12):40-45.

KULNAE, DRG0, 2 SR ¥ A e Dl B B 4 ) v B T 2005
124 Tlk,2014,35(2):22-25.

2R A AL R AR IR T S R A B M
2017:123-139.

TROF U kA A R A B R R A R R R T L
ROBIF5EI]. P R, 2015,34(12):113-116.

A TR P A R AR M. AL 5 A2 Tl i, 2014:56-82.
SOMERN, 2R DEFR, T 55 LR AR b AR TS 3R SR IO I
S )] AR B 2T (1 SRR 22 ), 2018,34(9):40-42

T REVBICH, BT A A S0 7 TR S A A 7 Il B 4R
AR P AETT 2R T2 T RHE.2017,38(16):210-215,

A AR T i,

[14] M5 08,5855, 45 55 58 25 1 ORAETE R AU SR IR ST AL T P
FE[]T MR T,2018,46(4):51-54.

[15] B8 R b RAETS R IEEH UL P SRR VI
WEFE[D].RA 7 B K°F,2017:32-43.

[16] B AL X, 520 75, 55 R A D B R CK JE R b T R T2
WFFE[I] B 58,2018(11):178-182.

[17] SRIGEAR, 2=, 5K T 5 0 107 X g 016 fh ki 7 ik ol B B B 2 1 v

JEAET 2 TR E S5 R,2017,30(11):96-100.

[18] sKILERR, 2=, X1, 2. G B K ST AL T 2R 0 P O T S AR i Pk
WS S, 2018,31(9):97-100.

[19] LIANG Hui, XU Jialin, LI Qingyong, et al. Optimization of ionic liq
uid based ultrasonic assisted extraction of antioxidant compounds
from Curcuma longa L. using response surface methodology [J]. In—
dustrial Crops and Products, 2015,76 (12): 487-493.

[20] WU Qiang, LT Shuyi, LI Xiaopeng, et al. A significant inhibitory ef-
fect on advanced glycation end product formation by catechin as the
major metabolite of lotus seedpod oligomeric procyanidins[J]. Nutri—
ents, 2014, 6(8): 3230.

hn L 44E - phik
ks B 81 :2020-05-30

1111111111111 1111111111111 11111 - -

==
[ — |
==

5, RE.
S $%\

E\ ﬁﬂk\

B
5

SCHH, #iE,
/L\ i1 uipN ;iln!

miE. K&




