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Extraction and Purification of Proanthocyanidins from Nelumbinis Receptaculum and Evaluation of Its
Antioxidant Activity

LUAN Lianjunl, LEI Houliangl, ZHOU Yunl, LIU Zhongdaz, YUAN Zhouxinz, WU Yongjiangl*(I.College of
Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China; 2.Lishui Hospital of Traditional Chinese Medicine,
Lishui 323000, China)

ABSTRACT: OBJECTIVE To optimize the extraction and purification conditions of proanthocyanidins from Nelumbinis
Receptaculum and to evaluate its antioxidant activity. METHODS  An orthogonal experiment Lo(3*) was applied to obtain the
best extraction conditions, and macroporous adsorption resin was used to purify the crude extract. Furthermore, the antioxidant
activities of proanthocyanidins from Nelumbinis Receptaculum and grape seed were evaluated with two different in vitro assays
methods: scavenging effect on 1,1-diphenyl-2-picrylhydrazyl and hydroxyl radicals. RESULTS The highest extraction yield of
91.3% was obtained when extraction times, ratio of solvents to raw material and concentration of ethanol were 3 h, 8 and 50%,
respectively. And the crude extract was purified with macroporous adsorption resin AB-8 to gain the final extract with
proanthocyanidins purity of 80.7%. The antioxidant activity of proanthocyanidins extract from Nelumbinis Receptaculum was
similar to that from grape seed, which was much better than vitamin C. CONCLUSION An extraction and purification process
with procedural simplicity, high efficiency is established for the preparation of Nelumbinis Receptaculum proanthocyanidins

extract which can be futher developed because of its strong antioxidant activity.

KEY WORDS: Nelumbinis Receptaculum; proanthocyanidins; extraction; purification; antioxidant activity

JEAETT Zo — P B H 38 B R A o 41
AT, e Ak KB U R SR TR
Mz —, HA, #WEELREETRED. R
R, M SREFEL, SHRKEEET R
Gy, BT RS A 25 A P Sk
BEP, % R T R AR U7 VR 3 B O R B
PEHEE . R G SR B AN B A Bh AR BR SR, b
R 7 AR AR G (IR BRI R A B S AR B d B
F- BRI DA I b S5 AR T 2 A AR L, (Hik &
BUR G4 AR E, BA S FROKEM . A
TR 5 F 9 T A AR B SR B v, 454
EAZ R BT, Xy R AL T RAREL T 2 AT R
1o, B KL B RV — 0w dealift, &
7 T R g RS s SR AR T R SR I 4 v, O
TE ML LAl Eo S E AT PR, R
A, AR 5 i — b KR,
G TR TR 2R A PRI f 75 e
1 UE5HF

TU-1810 48 4] W43 6 BE v (Ab 52 3 4 i
XA PR TR A T]): DK-S24 HiHAVE IR KIBHR (L
WEAE 7 Se I WA A PR A Fl): FA2004 HLFRF(E
T REA AR A T KQ-250B Z R 6 it i v 2%
(B A AR AR BT100-2J i8R (Ik
JE AR A IR A ).

HE R H WK, #5°8 20100927, 4T
VLK 5 24 52 e 4 R 42 ) B9 56 58 D B S RLAEL ) 3
Nelumbo nucifera Gaertn. ] T EAEHE; & 4 A€

-1070 -

Chin J Mod Appl Pharm, 2015 September, Vol.32 No.9

HRREIOTIEE B MR ARA R, 4.
95%); JRAEL T 28T HE R S IE K SR F= Wit 72 o
KRAA, 5. 20120824, 4EfF: 98%); DPPH(H
KRS ai 2] Tk &4ty 442 CiM KIith
ARA T, S 120715, 46 99.7%); FEEE.
WETR . XWHEK. KR, iR — A8 . a1k
B, RO S Nt a, W E BN R
AL THBRAR; KOEERIEERAR).
2 HESHR
2.1 FEHERSTENNE
2,11 XTRRSERIE  BUR AR T FOM IR IS
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Tab. 1 Factors and levels of orthogonal test

7 i
T LR FE(A) % W5 (B) FEIUET ] (C)/h
1 50 8 1
2 60 10 2
3 70 12 3

®2 EXRHKBER
Tab. 2 Results of orthogonal test

g ISES JRAETH FILHE
A B C D /%

1 1 1 1 1 87.9
2 1 2 2 2 81.5
3 1 3 3 3 91.2
4 2 1 2 3 81.4
5 2 2 3 1 78.7
6 2 3 1 2 65.1
7 3 1 3 2 76.6
8 3 2 1 3 63.7
9 3 3 2 1 71.4
K, 93.5 81.9 722 79.3

K 75.1 79.6 83.1 79.4

K; 70.6 77.6 83.8 80.4

R 22.9 4.40 11.6 1.10

®I TEMER

Tab.3 Results of variance analysis

TERWE BEFITM 1 H F1i8 BEME

A 888.7 2 389.4 P<0.01

B 29.08 2 12.74 NEFE

C 253.2 2 110.9 P<0.01
R 2.280 2

ii F(2,2)0_1=9y F(2,2)0_05=191 F(2,2)0_01=99u
Note: £(2,2)0.1=9, F(2,2)0.05=19, F(2,2)0.01=99.
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2 19.9 31.2
4 9.34 14.7

233 WMk E  EREERMIES A
10%, 20%, 30%, 40%ZBELL 1 BV-h™' i P,
Sy B, W RS RIRIE, Sk
ek, W 1. S55RRE, B OREIREHR, Bl
AE 3R, 40%Z. 0% 1 BV-h™' ¥l 6 BV I, J54E
B R EIRCERIE 97.2%, AR FILH =M T
K, AR TR, MR 50% L BE AT BE 2
Z ARG T oK, AR WA, WUERE 40%
AR NV F . BRI G A 4 BV
40%ZFE0A 1, 2, 4 BV-h™' (IF0EGE B, W2 v
WIEAEH =58, R 508 92.9%, 83.5%
F1 58.2%, &5 F3R AP LR A, JRAET 2= Bl
i, WokEE 1 BV-hT BRI E . R VR
Kb VERIET 40%ZWE, VR 1 BV-hT,
Ve AR 6 BV,

2.4 PUEALTE R E

2.4.1  FERIERMIGIE o kG 5 FR B A R
T R PR B (ZEJE - 95%) . 4 F C(ZlE: 99.7%)

Chin J Mod Appl Pharm, 2015 September, Vol.32 No.9 - 1071 -



20 1
—a— 10%
18
16 —e— 20%
- —— 30%
14}
80 —v— 40%
En2ft
E 10
B 8
Hr
woor
o4t
2 -
0 T T ' |
0 1 2 3 4 5 6
Vel R/BY
1 I 8% M &
Fig. 1 Dynamic desorption curves of different ethanol
concentrations

AR T2 54T B I 55 R AL R R IU)
(ZHE . 80.7%)iE 2, FH HH I v oAt T i) Jl R B WR 5
#H .

2.42 DPPH H mi&iE B AE A0 K w8 iy
1 mL AT 10 mL &R+, A 70 pg-mL™
DPPH & 5 mL, INHEEEMBIFCE, %%, &
5], EEFEFFE 60 min Ji5, 7E 515 nm ALl E RGBS,
HEIERE =(1-Ac/d0) X 100%, Hd Ac J9kE T
WIROGCTE, Ao MRS DIERTOLEE . PUE R
N SV R FE AR A A A, A5 B RIH T ER,
THEIE BR 2 S0% T BRE S i WA FE (B 1Cs0 18
GEIRRE, My R ACTT R A AR R AR R R
DPPH ] ICso (%A REMZ R, (A BAL T 44
FC, RUE R RAE & IRIEHE % EH M
L) DPPH H HEEIEFREe 71 HH B T4E4E % C.
SR 2.

180
160 | 143.00
140 b

- 120}

—

€ 100}

on

= gof

J 5934 63.18

60 |

40t

20

0
&R IRAE S P SR AE #iHEFRC
HRIRI BRI

2 DPPH B i 2RF IR & J

Fig.2 DPPH radical scavenging activity
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