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Abstract: A novel fraction of polysaccharides EP80 was prepared from Epimedium sagitiatum by grading-alcohol precipitati-
on. Physicochemical properties of fraction EP80 were analyzed by different techniques such as thin-layer chromatography and
thermogravimetric analysis. Structural characteristics of fraction EP80 were studied by various methods such as Fourier trans-
form infrared spectroscopy, circular dichroism, Congo red experiment and scanning electron microscopy. Besides, in vitro an-
tioxidant activity and effects of fraction EP80 on two enzymes related to alcohol metabolism were investigated. The results indi-
cate that fraction EP80 with triple helix structure has a pyranose-ring skeleton. And its molecular weight was 3.2 x 10* Da,
which was composed of galactose, arabinose, glucose and xylose. There are a positive Cotton effect near 230 nm and a negative
Cotton effect near 260 nm. The micromorphology of fraction EP80 is irregular flakes with prominent fold structure. Fraction

EP80 thermally loses weight at the range of 240-350 °C. The effective concentrations (ECs,) that scavenge DPPH and ABTS
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radicals by 50% are 0. 029 and 0. 235 mg/ml., respectively. Fraction EP80 obviously activates alcohol dehydrogenase and ac-

etaldehyde dehydrogenase,and its ECy, on acetaldehyde dehydrogenase is significantly lower than that on alcohol dehydrogen-

ase (P <0.01). These results are helpful to exploitation and utilization of novel fractions of E. sagitiatum polysaccharides.

Key words : Epimedium sagittatum ; fraction EP80 of polysaccharides; chemical structure; antioxidant activity ; acetaldehyde

dehydrogenase ; alcohol dehydrogenase
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Fig. 8 Scanning electron micrographs of the same sample of EP80 ( x400 and x1 000)
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Table 1  Fitting equation of dose-effect relationship between EP80 and free radical scavenging rate

EREE AT [EESE S

EC L

Free radical Fitting equation R? so(mg/ml.)
DPPH y = 4460x* + 1 084x + 22.403 0.960 4 0.029 =+ 0.001
ABTS y = -126.96x% + 208.13x + 8.143 6 0.977 9 0.235 = 0.006

AT, v AR A B U E (mg/mL) Ly fU3R A IR R (%)

Note: In fitting equations,x and y represent mass concentration (mg/mL) of polysaccharides fraction and free radical scavenging rate( % ).
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Table 2 Dose-effect relationship between EP80 and enzymes related to alcohol metabolism

4 AL BLAIR X R BCr
Enzyme lolysaccbandes Fitting equation R ECso (mg/mL) (me/ml)
fraction
ALD EP40 y = 2.274 8x + 29.664 0.933 2 6.21 + 0.037" -
EP60 y = 3.171 2x + 27.299 0.9327 7.16 + 0.042" -
EP8O y = 11.355Inx + 34.98 0.957 6 3.75 £ 0.011* -
ACD EP40 y = 0.3153x* + 4.986 3x + 79.704 0.9703 <0.10 3.25 + 0.01"
EP60 y = -0.681 2x% + 11.735x + 45.71 0.943 7 0.37 + 0.055 3.03 + 0.07"
EP8O y = -0.898 2x% + 13.389x + 52.238  0.923 8 <0.10 1.96 + 0.06"

TE AT, ORI T E (mg/mL) ,y AT BT CBERGTE 2 (% ) ; RPN TR EFRURA N 22 53 B3 (P <0.05) .

Note : In fitting equations,x and y represent mass concentration ( mg/mL) of polysaccharides fraction and activation rate (% ) of enzyme related to alcohol

metabolism. Different letter superscripts indicate significant differences between groups (P <0.05).

2.4.2 TEEBLEBE

HH &L 13 AT DL Bt 7 o 7 24 20 43 EPSO ¥k Jif
[RIIEA, ACD JE 2 i 3, 27 i B S 9 5] i
sk, e 2 AT, 24 EPSO ¥ i 6. 48 mg/
mL B, ACD 9347 %4230 100% . EP80 Xf ACD [y
WS VE 3 T EP40 F1 EP60, ALD 1 ACD 27 4
HEA ARG 53 i A% 0 1Y) = 22, EP8O Xt ALD A0l
ACD YR30 B 0 3% 1V | B AR ff 0 DR
H HLA —E RV ZE R A

2 2 Al A&, EPSO Xf ACD 3 I 1 I By
EC;, ] AKX T HX} ALD ) ECy, (P <0.01) , #275H
X ACD BJ3EA/E 3R T ALD 76K 43 i A Qi i
P, ALD BP9 RS S04k % £ 8, ACD ¥ 2 iiE— 25
FAL TR . LR AR, 1 LR AR FL 2R

e

at ///

70+
60 -
. n . " L
2 4 6 8 10

W
Concentration (mg/mL)

B 13 EP80 Xt Z BERi SERALE AR M
Fig. 13 Effect of EP80 on activation rate of

W
Activation rate (%)

acetaldehyde dehydrogenase

AT R EOY A AR IR T 40 58 28 B 47 45
— BN N, ACD T8 BRI 8 55 35 vh R VE R T
ALDY 3 ARHFSE K F, EPSO X iP5 4 11 AH 26 ity 2L
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BTG 4 ) 6 ACD f TS A 0, X
FEA B T 08U A A A 1) S EXT AR 035
3 &g

ARWFIE N TR i i g b sl T 2
BB 2H 53 EP8O, SR JH 22 11 Ad HE it AR e 21 41
p7 N I e N 1B R g S SR A O R T
X EPBO HEAT T ML, JFH 58 T HUASM TR
AHE 1 LA KO RS A5 AH O i £ i Ui T
LRGSR . S5 R R W], EP8O Hh 2 R L BT hr
VR AR FNACHE 4 FhEBEZH K, 73 F i 3.2 X
10* Da, BAT ML BB 22, & A = ROIBE 45 1 , 78
230 nm FfHiE A 1E Cotton B , 7 260 nm [ff T A
Cotton ZYNE , THOVTE S AN ootk , A 5 3 (48 4
S, A IX ) F ZEAE TR 240 ~ 350 °C, EP8O
HA—E PR AL TS T, X 2 R SR 2 1 &
fifg ELA WS RS R T, X 2 TS O S 1) S8 T A
SR T ORI A AT — 2B . ARWESE N R
NI R AN T 2%
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