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ABSTRACT Young leaves of commodity Brasenia schreberi from four production areas were used as experimental mate-
rial in this experiment to explore the polysaccharide composition of Brasenia schreberi and its antioxidant activity. The to-
tal polysaccharide content of Brasenia schreberi was determined by phenol-sulfuric acid method. The result showed that
the total polysaccharide content of Leibo Brasenia schreberi was the highest: (15.470 +0.348) mg/g. The components
and contents of polysaccharide in Brasenia schreberi were detected by HPLC, where ten monosaccharide components were
identified, and the major ones were galactose (36.05% - 40.33% ), fucose (14.32% - 16.68% ) and mannose
(11.60% —-16.35% ). The antioxidant activity of polysaccharide from Brasenia schreberi was determined by DPPH,
FRAP and ABTS in vitro. It was found that water-soluble polysaccharide has stronger antioxidant capacity than alkal-sol-
uble polysaccharide in Brasenia schreberi, and the comprehensive antioxidant capacity was in the order of Lichuan >
Shizhu > Leiboi > Xihu. Correlation analysis showed that polysaccharide concentration was closely related to antioxidant
activity and mannose and some other monosaccharides had antioxidant activity. This study provides more basic data for
Brasenia schreberi research and resource development in China.
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Fig. 1  Glucose standard curve
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mg/g, 3 & T & & AR R I 263 (14,500 +
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Table 1 Standard curve of monosaccharides

FRMEBR A 5] 9 Jy X RZR(R)
Hmw y =81.474 77x +116.577 40 0.999 80
% y =87.874 58x -26.273 16 0.999 92
B2 b y =65.397 77x +2.790 36 0.999 98
WEPEREER  y=60.093 71x +175.108 33 0.999 11
TRy =52.724 09x +193.554 06 0.998 51
ik y=79.072 255 + 114,162 27 0.999 78
o 2| y =85.840 32x +116. 106 00 0.999 82
A y =92.819 43x +26.407 75 0.999 97
[IEDASE y =104.769 80x +103.012 90 0.999 91
Ny y =75.800 38x +108.051 14 0.998 74
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Fig.3 Chromatogram of the sample and the standard sample
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Table 2 The composition and content of polysaccharide from B. schreberi in different producing areas
45 2 T i ) L

LB LC SZ XH LB~ LC* SZ* XH*
H- % 14.50 16.35 14.25 14.25 16.18 13.67 14.59 11.60
I3 2.67 ND ND 0.39 1.23 5.45 3.08 8.19
B2 b 6.89 5.23 5.97 5.37 5.19 5.15 4.97 4.89
A B R 6.85 11.22 11.14 11.86 12.55 11.29 12.21 11.09
e W I R 0.99 0.11 0.17 2.55 0.12 0.22 0.12 0.23
2 3.69 1.69 2.06 3.36 0.56 2.25 1.29 0.32
EELVE 37.65 38.74 40.33 36.38 39.76 36.18 38.83 36.05
N 5.90 5.77 5.48 5.47 5.97 5.15 5.29 5.22
[IEVRIER 6.57 4.59 5.08 5.36 4.01 4.12 3.85 4.25
R 14.32 16.30 15.52 15.02 14.44 16.52 16.00 16.68

T AN = R KA 4 « FoR IR TEZ N, F A ND R R A

PLAL 4 ™ X 2R S K 7 M 2 0 b 45 B A o I
B, R EE MR Sy h, W R M e e R )| 26
S A AR, 3 R 16.35% (16.30% ;> FL B AE
AR i AR (40.33% ), PH I 2 3 i =
IR (36. 38% ) ; i %5 Bl B IR A6 B Dk 26 3¢ b & it X
6. 85% , LIk T Ho At 7 X ; o4y & 2 BUAR 1Y HOBE 41 43
NG A FLBE SRR 1) & A —E 2 R A
P AN [7) 77 X 20 32 0075 1 22 W v 25 RO O I 1
R BRVG A 25 35 v 1) 2 LB L 85 W R e T R
¥R 4 A7 X AR, 1 S T I AR
1%, hy 14.44% R AL T 90 28 3 v 1 % o DU 15
Fofth 7= X o 20 30T Bk 55 2% 1 SR, AR K
PRBE A5 1 X 25 20 R & A R R
S KA S R A E R E A,
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R BE 7 5o, 1 BR %y (46.950 £0.976) % ; i 3 5
TAAEZES PG W 2638 (P <0.05) ,J5 2 & 405 N
(40.990 +0.528) % .(39.640 +0.597) % , |fi 75 % 2k
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Fig.4 DPPH radical scavenging acitivity of B. schreberi
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J7 SR B 55K Oy < B U S A R S P I A
FINN 2635, H FRAP 38 JEE M U M (61.060 +1.756) |
(56.450 £0.966) . (48.250 = 1.777) . (42. 820 =
1.961) wmol/ g, T 7E 25K M Z B, X FRAP 4%
B HUA AL RE T R 55 T Sy RN 2652 > A AESE >
VOl > B I 2658 B s ik R (R 2658 ) 5 &
R JEAE (B I 2638 ) 43 3 h (60. 775 + 1. 181) |
(40.980 +1.119) pmol/g.,
2.3.3 ¥ %4 ABTS A WA F it ik

&l 6 BT 7E 25 38 08 PR 2 0, B AR
ABTS [ty L5 e 1 f ik, Jy (48.690 = 1.782) % ,
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ZRATE . TEHSOKEMEZ R, RN 255K i 1
ZBEXF ABTS H B TH B fig J) B ik, 4 (57. 240 +
2.242) % ; R R E P26 3E, W (52. 620 +1.256) % ;
AAE TP 2SR e 55, (H Y = T 45% o SRR UL, 28
SR Z X ABTS 3 | 21 BR 68 77 58 T 007 1k
LW, HAFAE 7 X [0 1 22 5o 406 8 3 g 25 Wk 9 41
1, 253K e 2 BE DA AL BE T 5 T ik Pk 2 0, B
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2.3.4 wWARFRERSHEREAERLELSFMN

3 B A R T 7 3k T A AN [ 26 S B 22 il S Y
[ APC £ & PRI B 42 3 iR, &% K2 Z HE
APC ZR 5 PEFREUAE 51.88% ~99.62% Z [A], TE/K¥
PEZHE D, LR PUAL J7 h o 2 S KU RT3
A AEZESR U ISR A R R I 2SR 4 G
PUAALRE Ty e, APC Z5 5 P8 50 99. 62% , X DP-
PH H H 375 FRAEJ) (APC 4845 100% ) (ABTS [ (k&
THERBE /1 (APC 8% 100% ) J2 %} FRAP 2B 1 i J5t
AEJI (APC 45 % 98. 86% ) ik 3| fx K APC 5 %
P 253 W fe 58, APC ZR-B PR BN 79.38%

R3 EXRSEOEUENE APCEHRHER A%
Table 3 The APC index and rank of the antioxidant capacities of B. schreberi polysaccharides
. DPPH - FRAP ABTS * APC Zi A MR BL APC Zi 45 e
7 25
APC f5 %K APC f5%1 APC 1535 APC index EE ek
LB 77.89 66.67 93.57 79.38 7361 4
LB* 52.76 100 50.77 67.84 o 5
LC 100. 00 98.86 100. 00 99.62 75 75 1
LCc* 43.81 69. 66 42.16 51.88 ' 8
SZ 87.31 87.48 87.48 87.42 2
74.58
Sz " 47.58 91.83 45.79 61.73 6
XH 84.42 74.47 95.77 84.89 3
_ 69.98
XH” 44.17 78.5 42.51 55.06 7

TERR I ML 22 B T, 255 U AL BE 0 58 55 0 O
AR A AR YA A I A, APC ZR G
P8B4 5 R 67.84% .61.73% .55.06% ,51.88%
R XA 2 R MU A AL RE T 98 55 00y 5 H 20
1 5 i HE R B ], 3k 3% W 2 35 2 i i) e e A 3 1k
HHEREIIMK,

Lie 2 MR 2 B BT RE ) LU R4S )™ X R
LRI YA S RN RN AR > A2 > &
PSR > VU AE S, o APC 2R & 45 B E 2 B
75.75% 74. 58% .73. 61% ,69.98% . VL | ¥4 &
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WY, 263% 2 KM B oA BT i B A AL 1, X 5
B XTAO %2 B 45— 5, (A4 K 23K 2
KL A B AP AE 2 5 (P <0.05) , X Fli 2
S5 2 W A R AN, T REIE 5T B e
EEEES
2.4 HESEWEAHSHENTFEHNIEXES T
HE— 25 0BT 26 3 20 B B ) R 4L 5 B SR A
P2 (AR EVE , N3 4.5 FFR . G R BRI, 26
S 2 KL MR H X DPPH [ L3 B % . FRAP 4%
B IR R RE T Y B R B E R R AR



S5

BfE 0.642 ~0.933 Z i),
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Table 4 The correlation between water-soluble polysaccharides and antioxidant activity in B. schreberi

45 EZ TEE Bl RAH %;@ M;j@ HA ALK IS MR A DPPH FRAP
HEw 0.643 %
Hih -0.670 -0.084
RAH -0.944 7 -0.474 0.855 %
HHBER 0.764* 0.166 -0.988 7 -0.920"
FARER 0.077 -0.508 -0.054 -0.116 0.118
il -0.527 S0.631° 0.601 0.572 S0.54 05t
LB -0.15 0.160 -0.230 0.058 0.17  -0.88"*  -0.746" ~
ki -0.264 0.462 0.84 %% 0.515 -0.793 % * -0.341 0.182 -0.095
OEndiha -0.809 * -0.549 0.87% % 0.891° % -0.880" % 0.317 0.875 % -0.398 0.473
HE 0.762* * 0.738* % -0.685 S0.782% % 0.703% -0.525 -0.945% 0.489  -0.206  -0.955* *
DPPH - 0.784* * 0.82% % -0.588*  -0.70* % 0.6277 -0.481 -0.878" 0.374  -0.076  -0.87%* 0.965" *
FRAP 0.642 0.709* * -0.626%  -0.678 0.65* -0.63%*  -0.970" " 0.607* -0.168  -0.912* * 0.976* *  0.92" "
ABTS * 0.313 0.853* % 0.375 -0.085 -0.211 -0.338 -0.216 0,094 0.788* * -0.082 0.315 0.445 0.313

Hew o RRAE 0.0 K EBFERE () « RETE0.05 KT EREHL(NE) TR,
x5 HXWAMSHEESRELIENEXRE
Table 5 The correlation between alkali-soluble polysaccharides and antioxidant activity in B. schreberi

4% EZ T Bl RAH %;% #f;f% LT kAL Atk OETAE B, Y DPPH FRAP
HE 0.655
4 -0.703* -0.991"
B 0.165 0.729* * -0.641
WA ERR 0.839 " * 0.924* -0.960* * 0.432
FERR -0.809% % -0.855 " 0.914* % -0.282  -0.978" *
ekl -0.648 % 0.080 -0.035 0.403  -0.19 0.180
A 0.880 * * 0.804 % 093 0.381 0.9 -0.978"* 0.2
A 0.857* * 0.782% * S0.765* * 0.561 0.795% *  -0.677*  -0.467  0.813* *
aEndil -0.471 077" 0.794% % -0.198  -0.805 " 0.8 %  -0.206 -0.780" * -0.29
A S0.8477 7 -0.887" 0.875 % -0.613"  -0.887°*  0.782°*  0.335  -0.891* " -0.979 % 0.457
DPPH - 0.872% * 0.819 -0.829 % 0.414 0.873% % -0.813% % 0391 0.890* * 0.890 * -0.519  -0.920" *
FRAP 0.933 " * 0.723" S0 0.154 0.906* *  -0.900* * -0.531  0.937** 0.809* * -0.630* -0.844* *  0.888"
ABTS * 0.249 0.139 -0.059 0.403 0.042 0.119 -0.397  0.063 0.586*  0.49%  -0.466 0.373 0.176

ZRORIEVE Z 0, H R0 AR R L E L
W ABE FUA AR AR 5 R R 2y BT — € I L
SACAE o o, S R R W T TR M R X
DPPH [ ({5 bR 1 FRAP 8k & 7 i Ji 29 B A 1 2.
& o e IR T, AR OC R BAE 0.625 ~0.976 Z [,
FFURAON FRAP 8k 8 730 5 B8 1A BOR STk, i
DUH SRR X ABTS B i 275 BR B A ) 8 3% fe
BEVE T o AW L B L ~F LI PR TR 3 2 AR o 37
WS BB AE X DPPH [ fy 2595 FR 2 FRAP £k 55
TR JERE T 5 1 N S R e Y A e, R
KR EZ2 0 H 093X T2 HAOBE G BT 48 A 18 1 LA 41 4
fEH

SR TR 22 Wl v, H SR A T R L LB
FAMELE I 4 Bl B 400 By — € L AL 1R
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