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Abstract: This study aimed at evaluating the antioxidant activity in vitro and vivo of polysaccharide prepared from
Paulownia fortunei flower by water extract-alcohol precipitation. /n vitro, results showed that Paulownia fortunei flower
polysaccharide had a dose-dependent and good effect on scavenging superoxide anion, hydroxyl radical and inhibiting H,O,
hemolysis. When the concentration of polysaccharide controlled at 0.5 mg/mL, the scavenging rates of superoxide anion
and hydroxyl radical were 54.36% and 74.62% respectively, with more than half effect of 50%. When at 2 mg/mL, the anti-
H,0, oxidation hemolysis rate was higher than that of the positive control V¢ group (1 mg/mL). In vivo, after the
experimental mice were administered to oral gavage with Paulownia flower polysaccharide at low, medium and high
dosages (5, 10 and 20 mg/mL, 0.2 mL) for 28 consecutive days. The result showed that Paulownia fortunei flower
polysaccharide had no effect on weight of mice; different doses of polysaccharide could enhance or siginificantly enhance
the content of superoxide dismutase (SOD), glutathione (GSH), total antioxidant capacity (T-AOC) remarkably in serum,
heart, liver, kidney, ileum (P<0.05) when compared with that of the blank group, and reduce the malondialdehyde (MDA)
content dramatically with a certain concentration-response relationship. The results indicate that Paulownia fortunei flower
polysaccharide had perfect antioxidant activity and could be used as a natural antioxidant in food and medicine industry.
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WA (Paulownia fortunei), X 44 FALEHIAR . 5
WA, 25 AREE, SR8 %28 (Scrophulariaceae ) Ui
J& (Paulownia), J& TIEMIvAK, | 1Z 3B E 45,
B2 M E M A gk, Bt 26, RseynT
YEZ5H, BIRIE R TR T Il Z . 1 | g
SERIE . WIARIAE, VAR D) B AR AL —,
FETTI R M, ATt FH . B EE 26058 2 BH, AR
WEAEEWZHE . S 2L, B AR . 1%
R WS N ST EA ae NI AE S )
JRP, BT I PR et SEE . 24AT,
KT UL B 225 FHME, NSRS E T
FTERAWIFE, (AR L PP UL L A B8 TR
Sy B ) PR R T2 Bl B e s A oA
W T, G RE NG T ST W e e i A
AR 2 B AT A My T s e

Zo I 22 PR L AR 22 Y2 R 3 2o B R 1210
R FREYHAVUREA . TR EE A ik
VG, EORE ekl AY ORI —1, ik
WL U AL AR ST L AR BT A AL T BRI T 4
T R GEH5T o

AT DAL A Z2 58 S F 5T % 52, 38 10 i 4AU3H
BT A RIEERREE I LU PT H,0, AL L0
VAR MUEARTE T E . DA/NERC G sh ), s a4
PIPT ARk I P, T A A8 Z2 B %] /)N BRI YR A
O LB BB ZH LS B 1) SOD. GSH. MDA &
B T-AOC K052, LI A Hu A A6 7 IR R )2
BRERE A — I ELS IR
1 MRS
1.1 MRS

HutifE B PURZGA BRAS B3R SR =)
(AR) . 2B A FE(AR)  dbt KB A BRA A5
Vc(AR, =99%) . iR (AR) [E 254 Hfb2%i
4 PRy 7l ; SOD. GSH. T-AOC. MDA ELISA it
Hl&E  AIESEIRAEYRHE A R A ICR /NEIAR R
18~22 g) AN REA LB R 20, s A =]
IS5 SCXK(737)2012-0004

T-500B =R 2 UIHEMIENL AR T E B T 54
BRZSF]; BSA223S-CW HLFIR-  fEEFEZ R
H]; UV-2400 400 WAt deih e i G
BlA Y #5E BRAN 7 ; Anthos 2010 BEFRIY B ALk
AR R
1.2 XWHE
1.2.1 RSME A
1.2.1.1 JHiE I S & Wi sifE,
PR 60 HARHETT . BUE S AR, #HoEhR
kb 1:30(g/mL), 70 °C /KIGHEEL 2 he JBE5R, i
UEZE, YEMN B A IR MR AR 2 I B TR T4 =2
—, A 3 AFAARTR 95% 2L, BEUiid &, B80T
TE, RISk Z A0, Ui ie ZR AR /K B2, 8 1 A 1R

U4 5 2R (= 70%), MRSl 0.5, 1.0,
2.0 mg/mL [WZHHFER R0
1.2.1.2 HBEAET A BEEREEIE  BEAE
T 1 R R BRI a2 SR RS =1y [ A fiel,
1.2.1.3 F5EEA MIEERREEIMIE 3L 1 il L R
M >R B A AE-Fe* 8 bkl o),
1.2.1.4 i H,0, FALIE MM E  1CR /NEURERR
I, AFEHLEE, 4 °C, 3000 r/min 5.0, WAELT 41, 4=
FRER K BER: 3 WK, il 0.5% L2040 E 17w . B
B 48 K, S HMIARAE AR A . A5 LA AIAS IS X
TRLHI R Ve XFIRZH ., B 0.5% LI4HMERR 4.0 mL, #&
UIMAAS IR BE U A AL 24 4.0 mL, 50 mmol/LH,0,
2.0 mL, ¥&%5],37 °C /KW 1 h, InZE#ER7K 16 mL,
3000 r/min 5.0 5 min, B_EIF W SN G CEE
RE 415 nm AEWSCEEE, TR AR Mm%
FALEFMANHIER = [A, — (A, — A)] /A, < 100
o Ay Fmas PR RO RE (A FRER KA U
HIHALEER R, A | FoRFESHEHOGRE ; A, FonFESh
ARG GRIB/K AL IR ) -
1.2.2 IRENPLEIGREE % 50 B ICR /NERFUAFE 7 d
JEBEML 4R S ¢H, Blas I XFRE(BC) 4H | W tAE 2 hE
{iX (PFFP-L) . *F (PFFP-M) . 7= #! & (PFFP-H) 4 .
Ve XTEZH, /32l 10 K, MRS RIS, o, HaARfe
ZBEA/INBAR . T R AR B S S,
R RE B R4 5. 10, 20 mg/mL HiAAE L
MHEE 0.2 mL, S5 ARFZEIE /K . Ve(1 mg/mL) 4351
VE RS A BHMX R, SEaGHAN], /N 3 Rk
JK, #EE 30 d J5, 256 12 h, BRERSRM, >7.B)) 37 °C &
B 2h,4 °C 3%, T 4 °C, 3000 r/min Z5.0> 10 min,
Sy, RN . SRS B4/ FRARZE ], B O |
AT B . BT 00 A BRER /K G, 22 10, I8 4%
e TR K 5T, 253 E SAMERKYE 1:9 L
MRIR ST, #4553, 3000 t/min 25.0> 10 min, &
I, R
1.2.3 $8hRIE  aAREAS k: S0 TF2426)5 10 0. 7.
14,21 Fi1 28 d #REE, FRECATASE 12 ho  BEAS AR
AV . b EEARIEPEI G LAAS 4/ BRUALY | oL
T RFRE . B [ SRS i, A e BT
VLA 4T SOD. GSH. MDA & & DI M T-AOC 8§
BRI AE o
1.3 #iEAIE
FrAIESS RT3 WK, LIEI bR 223
;SR JH SPSS 21.0 ANOVA X ¥tHig 47 7 224347,
Duncan T2 E HLER, LI P<0.05 £/RB G2~
25
2 GRS
2.1 M E IR
AN RT3 UL AR A 22 W AR S M AR AR AR 2
W 1 Fion. B 1 0, AS [R50 p A A6 22 1
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Table 1 Determination of antioxidant indexs in vitro of Paulownia fortune flower polysaccharide
51 ¥ (mg/mL) BT H R R (%) B H B EIEER A (%) HiH,0, AR 115 (%)
(i5iilh 0.5 54.36+0.57° 74.62+1.46° 6.96+0.29°
ol 1 70.74+1.82¢ 87.33+1.36 12.704+0.43°
[-Piilkes 2 81.10+2.20° 93.65+2.09° 15.97+1.04°
Ve 1 91.18+2.25° 77.56+2.40° 12.38+0.54°

TE: Al — 38R/ NG PR 2 57 B3, P<0.05,

W A AR T I A i IE R FE L KT
H,O, FAGHS R Fe b BRI . HARIE 20
e 0.5 mg/mL B, FEEAIAE T #53E B f 3R
PN 54.36% . 74.62%, R T2EEELY 50%; £
B UE S 1 mg/mL B, 5L [ B 5% I BR R
Ve X RaZH (1 mg/mL); 28k B 2 mg/mL B, $it
H,O, %A 1 >3 8 5 BH %) FE2H Ve(1 mg/mL)
H E AU A R A AR ) 3 2 AR5 S 1 e R S
HURRILH LIS A 09 [ R AR, AR 3t
T LLS R AH I o i Z2Rh ) 5T ke A= AR Ak, 0135 A R,
IS REAS(HER 10T . ARG ST 3SR, SEm L IE 5T
el HATCZuEsE, kR 4y 3 B EENIEE J1 2L
A B Ir LA 19, IE RSO T, ARPITAfEd S A
lig(CAT) . SOD. At H kit F kWil (GSH-Px) 55
— BB MBS IO, 7 [ FR A AR R R
A BT A AR B A A i B sl A T
thfaris shEENFIER L 50T, S5 1 20 B 3
A%, T30 A R B S TE R R AT, LR 21 =2
WP, BFFRFRH, 1 b FEh AT T LAYSE ) R 2
SAPUAAT RfE T, L, 3 ROEK A 39
YA L E 2T AR EA TR X, il
BTSN AR AR E 45 R 5 Ve AH2Y4, TTRE

TS A A6 ZE A — PP ELA ) BRI & KRBT
AT, AEARE— 2R R A .

22 ARImENRE

221 MHAAEZ M/ INRAREE A 520 DROERE /)N B
AN KR A 22 5, D UL N BRI T ST

HUARAE 2Bt /N U EE FOSE M 25 SR AN 2, 58 3 Af
N LHILFERH, MERE/NBRZA ZG T 4 2 )a Y 4 R
(] o5, 25 45 25 4 22 (8] /)N B H 28 00 W 35 1 25 5

(P>0.05), B A Aitafi A 22 RE o/ N A SR B8
FEA

2.2.2 YIHAEZAEX/ NR IS FILHSER B SOD 152
i SOD J&FF 8/ RN b T-Fhlig i — LIS A B

N W B, XA Ha ) i — 1, B REAEL
H'F O, MG &4 H,0,, R SOD 5 /KA
AT YE AP b AL BE T AR 22, anE 1

TR, 5245 AT AT 0, a8 2 . il

HE 2 BN ML 7% SOD & 1 (P<0.05), 4y 5l 1
226.63%. 149.07%, H | w3l &Ea & EEE Ve Ik
3ol ) 5 A5 20 TG B 5 25 5 (P>0.05) HL i F KT
Ve XTHRZH(P<0.05) . HZ4R'E SOD &r&, 54514
XiF bl A AL Z2 BRI 4 SOD 75t 3 abi i 1oy 25

2 WAL BT EE /N U B2 (n=5)

Table 2  Effect of Paulownia fortune flower polysaccharide on the weights of female mice (n=5)

a5 (gL /NERIEAEE (g)
DO D7 DM DZI DZR
S| - 20.10+0.87 24.88+0.96 26.66+1.02 28.24+1.64 29.94+1.68
R 5 19.40+0.79 24.36+1.80 25.86+2.41 26.90+1.77 28.42+1.36
i 10 20.14+1.25 24.58+1.67 28.16+1.97 28.30+1.66 28.96+3.39
=il 20 19.98+1.22 24.70+1.07 27.24+0.63 27.66+1.16 29.24+2.08
Ve 10 19.36+1.04 24424231 26.78+2.74 27.50+2.97 28.72+3.04
R 3 WAL SR /N BRAARE 1) 52 (n=5)
Table 3  Effect of Paulownia fortune flower polysaccharide on the weights of male mice (n=5)
2190 WP (mg/mL) R (8)
DO D7 D14 DZl DZS
IS - 20.42+1.40 26.98+2.74 32.10+3.14 34.1243.72 35.70+3.49
R = 5 21.28+1.05 26.68+0.90 32.34+1.43 34.46+1.82 36.34+2.13
Eabilhy 10 21.62+0.34 26.36+2.38 28.98+3.26 31.32+2.89 32.58+3.29
fisplis 20 21.04+1.38 27.32+1.01 31.52+1.72 33.74£2.27 35.50+2.86
Ve 10 20.16+0.89 27.04+1.47 30.98+2.25 32.96+2.16 34.74+2.28
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Fig.1 Effect of Paulownia fortune flower polysaccharide on
SOD in the serum and tissues of mice (n=4)
E: [F— 48 A R NG FREOR 22 57 3, P<0.05;
& 2~ 4 [l

FAZH, ABAL O IEAT 35 25 55 (P<0.05) o . i fl a2
DR, B EST &= B i (P<0.05); #1577
ST IN T 42.38% . 68.32%; Ty 77 1 ZH 43 A1
MY 99.05%. 83.59%(P<0.05); AFAE. BFAE & )22
FAMEAS 2 (P>0.05) .
2.2.3 IMAE X/ NS FIZH AR GSH 2
GSH JEHLMA Py i 22 AR IR L S Ak 8, 7T LA
P A R B By I Sk (-SH) Sl 4801k, Rl L
A GIE MRS H,0,. LOOH %5 [ i 3L/,
GSH i /b2 it UAb T AR T R/ N B2
P, AN 2 PR, 5255 X L, iR TE = b
fI%. # . EFIEAIIRER IS 3 GSH & &, H257)
BRI, (BT Ve $FREZH . 448 E GSH &
I E S R o, ARAE AL, P SRR R
ST HH., S5 MM, LT BT, B
M7 GSH i 3 (P<0.05) 34 hn, 43 513 0T 60.03%.
69.40%; . FFIEL.OAE . ITFRE. Mg R n
(P<0.05), PFRIE S I T 5531%. 104.89%.
70.43%; =1 ) &4 BB IN T 110.62%. 135.49%.
163.52%, HEHlEH B E ST Ve(P<0.05); Fra il
B ET GSH ERPIEA 35 (P>0.05) .
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Fig.2 Effect of Paulownia fortune flower polysaccharide on

GSH in the serum and tissues of mice (n=4)

2.2.4 YOMAAE AN/ NS AZH S48 B MDA B3
] MDA S [ 35 22 AN R 5 192 S5 5 T
i AL SRR BT, P ARG L MDA, 5
B B o A A FE A, DR, 38 o 35 R e R
MDA 19 8 BASIN AY DA S WA LA I o it 4 Ak A sz
PRS2 WE 3 B, 555 A A, HEATE
ZHE MGG . b . @R Ve % BE 2H Y4 B W 8 AR
MDA 7 5 (P<0.05), 5r BRI T 56.50%. 61.73%.
62.13%. 65.12%, CHELHEITA FIE 4 MDA & &
Y4 i 2 BRI (P<0.05) s HAZH 288 B S50 4, 1A &
e v AR A [ g v R 2 kS AR (P<0.05), 41
BIEAR T 33.73%. 34.92%. 25.80%. {HI[&IHF % 3K,
HLHRAE Z 8 L5 AT IERS L4 MDA & i I A B
25 225 551 S PR ARG I S TR R AR S S RARAIG, A5AIK L
et e gH [A] 22 5500 B 35 A8k (P>0.05) .
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Fig.3 Effect of Paulownia fortune flower polysaccharide on
MDA in the serum and tissues of mice (n=4)
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i 2 W 22 57 . 35 (P<0.05) , 1L 374 1o JUE D) AN it 25
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