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Study on antioxidant of neferine from lotus powder

T x ZEH

REN Mei

G R A 2 B b B 2

XIA Yan-bin
B, i Kb

410128)

(College of Food Science and Technology, Hunan Agricultural University, Changsha , Hunan 410128, China)

MEAFAEEHRAAAN F. 8L EER M ER
+ OH.O; + & DPPH - &tk fit /7 X %o A= Schaal ¥ 45 i 3o 3§

T AR P T R G AR IR S A RAL T R ST T e A A
FAARRAATH R . 25 RAY A Ve b 3T BB ‘f’fké g3
AIE RAFH S X R A Fo kSN R F M, LT .
O, + #f2= DPPH « #4 % K & R % 2 5 £ 62.79%, 76. 23%7
93.5700 s PR E G A A R Fl A Am & AT R AT ah L AL A R
R FARE R R 010 F K E%#>0.02)0 TBHQ>
05% Vi, 5 Ve A7 # 809 e 5t A7 b e L AL B A —
EAW R BAE R, A5 AT AR A R AR RE,VekZ,
KR T 408 TR E L AR
Abstract: Neferine was studied as object in this study. Using total re-
ducing power, hydroxyl radical system, superoxide radical system,
DPPH system, and schaal oven-storage test to study the antioxidant
activities and antioxidant activity in rapeseed oil of neferine {rom
pared with V¢, neferine showed better total reducing power and
scavenging effect in free radical system, which its maximum scaven-
ging rate of hydroxyl radical, superoxide radical and DPPH radical
was 62.79%, 76.23%, 93.57% , respectively. In addition, different
neferine dosage had both dose-effect on the relationship with the an-
tioxidant effect of rapeseed oil. The study showed that 0.1% neferine
had better effect than 0.02% TBHQ and 0.05% Vg, and 0.05% Vg
got the worst effect. Moreover, combination of V¢, citric acid with
neferine had a certain synergy effect to rapeseed oil, and citric acid’s
complex effect was the best, V¢ followed.
Keywords: lotus powder; neferine; antioxidant activity
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1,1-T 2R -2 = Gl 5L 55 pF (DPPHD . 4 i 99.5% , £ [H
Sigma 7\ A ;

AT EEXT K % (TBHQ) - 4l B 98 %6, b i Bl 57 T3k 571
HIRAT

Vi 45 99.9 % Ak i 524 R 7l 5

Ve 530 gl B 25 48 AL 2l R A BR A #
1.1.2 FEAURKE

E IR KIS HR . B-260 Y, b1 56 AR AL AN AR T

ALY OO0 BE It 7228 B, b U ORS R A G A R

NG
PR TR 3 48 DHP-9082 B, | ifg Wl Se 36 A 28 A R
NG

HLF KV CP214 B, R RS2 &8 A FR A7) 5

pH i+ :PHS-3C B, | MW {NEE A A .
1.2 A&
1.2.1 WUREZE A A PRI — i A A S . D
11 20Cg/mL) My BHE LL A JE R FE 4 3.1(g/100 @ AT 4E R
i — K %W, 75 pH 4.8,50 C [ 7KK 45 1+ F j f# 100 min,
B RV T 3 500 r/min O LA E L 15 min, JEHEH 70% Z
BELL 10 15Ce/mL) W EL R & 35 7 70 C K &0 T
$RH 90 min, T R BCPIIK, A IF 08 B0 (3 500 r/min,
15 min) J5 T 40 CF ¥k FE 28 1B VR 4 T3 T IR 759 B 34 7 4l
WALEE Y . HIEEH 1.5 %0 s MV i R A7 pH 2 1~2.5d
U8 BB E 100 20K TEY pH & 8~ 9. W VR T 5 4 5 &
SR AR AR . SR TR 0 O S A AR W AT A L 1R
ES| SRS N AR B SIS R i N
1.2.2 WAHEE 53 A7

(1) 8 3% 4 1 8 3% k. Agilent ZORBAX SB-Cys £
(4.6 mmX 150 mm,5 pm); HEHAE: HEES 0.1% = Z Hok i
TRARFLLL Sy 64 ¢ 36 K 3% 45 : 282 nm, i@k : 1.0 mL/min, ¥
W25 CL it e & 10 pLs B VWD KU 2% .

(2) A o i T T« A R BB — 3 1749 Y O 3 0 s A o
F 25 mL &, 2l W AT I R METR PR I, B S
30 min, DA R ME S 4 RV AR o B0 v Az s I T R AR 2
AL HEAT BIAS FE OB R 0N ) BRSBTS
TR I SRR 0.5,1,2,4,6,10 mL T 10 mL 2 &S,
B & Ja 18 20 w1 Rk B2 43 1 10, 20, 40, 80, 120,
200 pg/mL iy B BE IS BT BROE T . A 0.22 pm Y AL I
RS L R AT 2o 208 R R 10 oL SR IR VR AR YR A TR RO AR
R T, DI TR Y Sy gl Ak b5 o DL HT B 35 00 % B A [
WRE X R AL b o o A FRRE SO AR il 2%

(3) A ST <K b3 45 TR SR R T 10 mL
HEE G AR AR 12,2 v % o 7 3k E AT T R A
LC-20 AT i35 IR €8 335 A3 v 6 47 22 1 43 A7 o K & B0 FR
AR R 89.3% .

1.2.3 VP BE S5 S8 8 1) 4% 1470 S 4K T 1 1l

(1) FF 5 34 TR 110 T 0 5« & IR SOk (9 i ok
WF B 0.1,0.2,0.4,0.6,1.0 mg/mL f# H 5L 35005 6 2 1%
VW, B 1 mL IR TR] i BE R VR K IR I pH 6.6 R 28 il
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W 2.5 mL,1% K;[Fe(CN)s J¥ ¥ 2.5 mL,7E 50 C R KiH 4
PFF R R 20 min J5,BURMA 10% =& L B2 2.5 mL, $#5],
W AW 2.5 mL, n AZEMB K 2.5 mL # 0.1% FeCl,
2.5 mL, IR 2)J5 7E 700 nm &b &2 W6 BE . SCHRE RO 35
HH S Y ) v A R I TR S R R 1) B A TR T R
H AR FIHR R VB Xt I
(2) Wk - OH BB RSB —RAE—Fe " kM. il

0.5,1.0,2.0,3.0,4.0,5.0 mg/mL (¥ F JE35 15k £ B R ¢
£ 1AM, AEZEKERE 10 mL,JFF37 CTKE
ZAF TR 60 min, 536 nm Ab I WOBE L 5 Vet 17 %
oo« OH Wi BR % H L (D5
A — A

A, —A,
Ko
I—VERE, %
Ay —— AR G J5 R T W
A——MA H: O, J5 BRI WS 5
Ay——RINFE S Hy O, BN TR PG
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Table 1 Experimental protocol for hydroxyl radical
scavenging capacity
Wt JnkE &
a 1 mL 5 mmol/L 48 =& AEMH W +2 mL pH 7.4 PBS+
1 mL 7.5 mmol/L FeSO, % &
A, 1 mL 5 mmol/L 48 =& AEH W +2 mL pH 7.4 PBS+

1 mL7.5 mmol/L FeSO, i +1 mL 0.1% H, O ¥
1 mL 5 mmol/L 48 & IEH W +2 mL pH 7.4 PBS+

A, 1 mL7.5 mmol/L FeSO, % #+1 mL 0.1% H, O, %
W1 mL BRI

(3) B Oy « fBJ1: R B E—b—&UIE 1 e {4
F U BT O, - MTEBRBE Sy T I . REE P
KM A 0.2 mol/L Na, HPO, 2.5 mL, % # % 0.4 mL,
MR 0.4 mL,50 pl. I JE W B £ BERE U e 43 1R 0.00,
0.05,0.10,0.20,0.40,0.60,1.00,2.00 mg/mL,NBT 0.2 mL, &
A, F 20 W E BT 9 B85 R IR 20 min, IF HARBEEIE A
FUTH R 20 e BEES . T 560 nm b5 OB, O, 3

[ g =X (215
A — A, ,
I = i X 100% , 2
A

I— R 65

A ——RNIAE v BN WG BE 5

A A il 98 RO B

(4) DPPH - {5 BRAEJy I 5E - 2 MSCERC 13 T B sk F -
I 2 mL ¥ B4y %A 25,50,75,100,200,400 pg/ml A H S
FE LR L RO AT W PR BE D e IR LR SRR H
JmAHe B 2 107" mol/L DPPH JE7K Z BE i i 56 iF B
JA DPPH {514 £ Bt 5 0 5 B L w5 40 S 20 min5
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F 517 nm 4b 0 G W% 6, R R R R 5, 10, 20, 30, 40,
50 pg/mLEy VXt ig4H . DPPH « 3R R #0235,
1.2.4  H RS a9 B 4 1k 1 i 50

(1) 7] Rk 34 505 VR Jon St %k SR FF i 1 T 40 1k Pk g
5% LA 20 g il i 7Y EE A E 8 AR IBCAS (R A Y H R S S B
(0.025%,0.05%,0.075%,0.100%) , % T /b B9 Lk 2 B
oL 3 BN R 20 g RANFUEA R SR R A S
B BT (6242) C g 4E IRHEAR A e 3 TR A
e = k. BRI T A A LB 2 d I — R
B E RS LMFE A S8 i 100 meq/kg, (1R 2. &
MHEMESR 3 WCBCEHE., 2] GB/T 5009.37—2003 il
A

(2) PP R 805 1 55 G Al T 480 790 % ST 0l 4 BT Ak
RERIFFERS BL  ME B BR B 20 g AR 45 im0 446 R0 19 3 8 3l s DA
20 it A MY T I 3, 43 B0 A I 0,025 %0 B3k SIS B
0.1% B BE R 08,0.05% Vi,0.02% TBHQUR KM &),
URIE 1.2.4(1),

(3) FH L8 0 L 5 L A TR 9K 70 4L Ak 700 %) SE AT il 1 T R
A B IR AR T < ERR BRI 20 @ 2 WS It 4804k 70 1 S AF il LA
20 g Wb g o EE aE T AR R T A0 a3 25 R L 4 S A AR T
RN (0,025 %6 F L35 B 4-0.025 % Ve, 0.025 % B 3 35 i
B +0.025% Vi ,0.025 % H 3L IS +0.025 % AP B IR . &
BIE 1.2.4(D),

(4 o FAGE A E ¥ GB/T 5009.37—2003 447 .
2 #iRk5ire
2.1 FREBZLHRVELER

AN [ e vy P 34 S A A U BT A iR RO AR 3%
ASCrbr AR AR X 0 T AR vk B 2 D YOG R A B Ok
xR

y=3 634,952 +0.28(R?*=0.999 9), 3

K.

y— F e U ) L 0 T A

- WP RO Bk B ppg/mL

H F L OB 43 B S G BORORE £835  Br e S L 15 3
HE% N 89.3%.
2.2 REERHMNDEESREND

Wy I B D R ) TE — o R b R DL RONE M B A
FYSRES . 75 700 nm b, HOWE 5 BE 8 AR 3R W I Y 8 IE D g
Dy s T, R SRR A A IR T LR 1

Hy P 1 AT FEY R LN R 1) B DR T B A T VR Y
ThE MR, R —E MR X R  HEHE TR Ny =
0.726 82 -+0.000 3,R*=0.996 6, 4 ¥ 338 5 i & /35 3
1 mg/mLf, H W % BF S 0. 72, T % W8 40 Ve kN
200 pg/mLAT , FEWE O BE 42T 1, Ud I FH 266 5 00 96 A 30 Ji g
JIIT RS T Ve SRR BA —E ik A ) .
2.3 BHEEEWIEFR - OH g

& 2 AT, B SRS AR+ OH AY I R AE 7 Bl 25 Wk
PR 48 DR 328 T 4 0 L 2 P R R B B A R O 4 mg/mL
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Figure 1 Reducing power from neferine and V¢ as
positive control
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Figure 2 Ilydroxyl radical scavenging capacity from

neferine and V¢ as positive control
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RS W T A 3 iy A DT 7 00 40 8
AREIT (B ) A 5 B MR RE A R R S R S T Ve,
I P R B R - OH IIBE 158 T Ve,
2.4 FEERHEER O, - 8H

B & 3 AT, A 560 nm 4b PN E HH S S 0N A0V VR A
G /U 6 B I % L 3E AT P A AR T . E 0,05 ~
2.00 mg/mLH} , Fifi & B B 8 R vk AR L O - 1Y
T BR R B W 58 HAE 0.20~2.00 mg/mL ¥k BEEH A
T o SR vk B 1) 78 Ak 5 B — A R M A Sk, Lkt O R T
TR N:y=17.9252x+41.403,R*=0.984 5, )i B I 3 326 5 s
HARMGM O, - Bl AERAE . ot el g, &
PR Ve MRS B X O « B BRRBEE Ve kB
oy B 00 T 2 9 A S LR R AT RE S D AER R NBT &
A0 Hy 0,5 @ 18 1B PRI =4 M
O; + 5 NBT & Bj. ¥ NBT i& J5i Jy # % 8 %) [ formazane
CHI S B8 B H IR H, O &k R Rl @ Velim AR S
H, O, 21 i H, O, 55 85 6 W i Ak (45 5 b 7R & 1
WE . AR TR Ve fif BH X By, Hoxk O -
HOTE BR 3 5 ok e S AR OC . WSS AR . T TBHQUFH
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Figure 3 Superoxide anion free radical scavenging capacity

from neferine and TBHQ as positive control
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p & 4 AT B s DPPH - 135 B fig 1 78 25~
200 pg/ml f T i ok B Y L P 2 B0 8 G O R A I A
200 pg/mL J5 & Hi kTR, BB R RE T 93.57%, 1
Ve ZEARMR BEOF BP0 s 7 R 47 79 DPPH - 1§ BRAE ) . 1 It
AL P RE S SO BR DPPH « YRR R,
2.6 AEERWHFIMEXN KT HORELER

E B S AT BT AS T e PR S RS B Y S AT il A 5 AR
AAE AR T 25 A, 3R W) H BR300 (neferine , NF) X 3¢ #F
T EA — o BTGP 5 Bl 2 S 0 3G 0 X SRR Il Y
A AR o 52 I T 1 o i LSS im & iXEZ
W POV LU W 257, HEMAKXRE 10 R, BN
0.025%,0.05%,0.075% ,0.100 % I , &4 11 8 3 480 1 8 43 )
h 72.855,41.720,28.215,6.711 meq/kg. ¥ $}0.100%
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neferine and V¢ as positive control
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Figure 6 The effect of antioxidant activity of neferine

compared with other antioxidants
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Figure 7 The synergistic effect of neferine and

natural antioxidants
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