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Effects of different drying methods on chemical properties and
antioxidant activities of polysaccharides extracted from Epimedium

XU Zhou,LIU Jing, FENG Shi-ling, SHEN Shi-an, LIU Lu, XIANG Chun-rong, DING Chun-bang

(College of Life Sciences,Sichuan Agricultural University,Ya’ an 625014, China)

Abstract: The study aimed to explore the effect of drying methods on the chemical properties and antioxidant
activities of polysaccharides extracted from Epimedium, three polysaccharides (EAP-H, EAP-V, EAP-F) were
obtained from Epimedium acuminatum Franch.via methods such as air drying,vacuum drying and vacuum freeze
drying,respectively. Their neutral sugar, uronic acid and protein content were studied, and antioxidant activities
were investigated on the basis of assay for DPPH radical, hydroxyl radical, superoxide anion free radical
scavenging ability. Results showed that Epimedium polysaccharides were acidic polysaccharides containing a
small amount of protein, different drying methods could affect their monosaccharide composition and uronic acid
content; compared with air drying and vacuum drying methods, vacuum freeze drying method resulted to
Epimedium polysaccharides with higher uronic acid content, stronger antioxidant abilities of DPPH radical, hydroxy!
radical and superoxide anion free radical scavenging ability. As a result, vacuum freeze drying method was the
best choice for the preparation of the Epimedium polysaccharides.
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acuminatum Franch.) ,F 50 CHL+ F{E 5, ¥yt 60
H it , TR o

2,2- TR B -1 - R ILHF ( DPPH) (S 401 5k Y
R (NBT) 36 R S5 TE 1 (NADH) | Wy A iR FH

fig(PMS)  SE[E Sigma 2% F] s MD44 B AT 4% (#H 7
T8 8000~14000)  Jb5T Solarbio BHZA RN H] 5 4=
IME A E (BR) LG 1 B A B3 A RS 7

30% H,0, . % G52k G-250(BR) AT RHEiL
=23l | WA S o2 T SN - 7 N N T N TR
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BT-124S B T K 1% [F Sartorius 2\ &) ;
UV-3200PCE¢HMrda i i S ik A5 A FR
4N E] 3 QP-2010UlItra 8 GCMS ¥ H A< Shimadzu 2y
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BHEYARAF ; DZ-2BC BRI A TR REZR TRy

I ERAT BR S 7] 5 DTS-05 EL25 ¥ i THR AL PRI IR
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1.2.1  JFRMTALEE RN R B TR IR IES
R, 2 T (9 60~90 °C) [al 3 B 25 10 3%, FE
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TR a4 .

1.22 FEEFEZPEOEHIAS MRIEEE A’
100 g, LAZEME K A5, F i L 1:30 (g/mL) (70 °C
IRIEHREC 2 ¥, B 120 min'” . A IR HEEUHE, 60 °C
VB IG5 e R AR R AT sevage IEBR LR T, K2
BT 24 h BRI/ TR W4 BT A AR, A
4 fEARFTCIK 2,0 4 °C i P25 850> (4000 1/ min) |, PLHE
B ki il R 22 208

123 FFEZHN T SRR T
P AV IR TR = AR R TR DT AR B 4y 4
FIPR T EEZ B (EAP-H) [ F175 TR 2 (EAP-V)
FEZS IR TR Z 0 (EAP-F) =FR L. 4
TR0 S S s TR 25 TR BE 60 °C 5 B2 TR 19 4%
P . THRZE IR 60 °C , JEF7 0.07 MPa; BLZ5 8 1T
JRIK) 2 F 2 . TR IR -60 °C,JE J7 0.07 MPa,
124 RPRgE OBEEERG M E R S R E PrbE
R LA 0 W g A v i SR P 2 I A R vk
TR i kL T 780 0 T 19 o s v i, SR P 1] 98 L T
PRI L R LA LW A R R
K2 Dirrs s Ye kil .

1.2.5  FOBHALRMHT 20 G SN 4 R A3 BT SR T B
I R EEAT A, GC—MS 2387 o FREL 2 mg ZHEAE
m TR, TR 3 mL 3 mol/L =5 4R
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(TFA) 100 °C 5% 4= /K filt, /K i )5 in A 20 mg i & 1k
£, E IR NI 8 h, FH LR TE ki i i il A Ak 4, vk
JEZETJEINA 1 mL BEBRIEF AT 1 mL nhiE , 52 35 ¥ i
J&,F 100 °C 2514 F AT 2 BeAb s v 6 h, I HEZE T
Z P8 I Aok e, 4 N MOk R A CHCL 3% i, o
0.22 pmfgFLUEREIEFT GC—MS 43HT

GC—-MS 5144 : RTX 5 ms £ 9% & 4045 @ 3 AF
(0.25 pum x0.25 mm x30 m) ; H, ### # 30 mL/min;
AEVE 120 °CH54E 3 min, L 3 °C/min F+ZE 210 °C,
2 4 min; HEAE CREE 250 °C 5 K 2R3 280 °C .
1.3 mENHFEHENE
1.3.1 DPPH H i 3E7EKRREI MM E S M2/
AR 0 D s, R VRIS B, LAV g BEAE X A 7RI
B A AIINA 1 mL A [R) 5 58 e B 9 A [R) 8 0 ik
BEIWEFEEZHBERL Ve IS, T A 2 mL
0.2 mmol/L DPPH Z, B2y e, 3247, 37 °C /K1 % 7
30 min, LAZEMR/KAE S b AE 517 nm 3K A 19 1%
FERE (A o 25 FAXTHEZHLL 1 mL 2808 KA RE &,
Mg 517 nm PASAEE G RE (A,,.) o DPPH F H B9
it LU ARG

DPPH H WG BRER (%) = (1
x 100

KA, RSBV, BN DPPH ¥ U Y
W AR 5 A i N ZEARKACERE 5 1 DPPH 75 W% S W W
JAHE
132 ¥FIHAHHLFER I WM E 2 88 Zhang
AU AE B s RS VRS, LAV Sy B B AE 3
B FArHINA 1 mL A [R5 G i B 9 AR [R) 08 0 vk
BB R E SR W e Ve %W, T 5m A
0.5 mL 1.5 mmol/L FeSO, /& # .0.35 mL. 6 mmol/L
H,0, %% F1 0.15 mL 20 mmol/L 7K 4% B8 &M 1% 7% , ¥%
47,37 C KA 60 min, LIZEMEKAE 2 b,
562 nm AL I SGREE (A,,.) o 25 EIXTRRZH DL 1
mL ZEHE K AR S, I AE 562 nm P K A W S BE
(Ay) o F2IE A R IEERRZRE T LU AT A

R E B FEIHERAR (%) = (1-4,,,./Ayw) X100

FCH A AIIIARE SRR Vo WY SN R e
B 5 Ay A ZERR KA i 14 B VR W A o
133 MEAEHE FIERE I E 28 Shen
AU A 0 D s, REVEAE R, LA Ve g SRR X R 7R IR
B A4 A 1 mL A [R5 i B 9 AR [R) 08 0 vk
1S B W R 2 7E ZHRVE WS Ve W, BT 3IIA T mL
557 wmol/L NADH % .1 mL 108 pmol/L NBT %
11 mL 45 pmol/L PMS & , 74, % iR & 1k 5 min,
IZEWE R AE Ry 2 b, MU ZE 560 nm i Ak 14 18 ' B
(A o Z5FAXTRBLZALL 1 mL ZE KA B KL &, DI 52
560 nm PEAALRSICEE (A, ) o BT T A B BT
R am At LU ARGHE

BB FIERR (% ) = (1-A,,./ Ayu) X 100
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2.1 EAP-H_EAP-V 70 EAP-F §y{L 2B K

WS A T OB R RE TR, IR o e i 5 R
P15 5 LAt %, 43 A 445 45 TG R B0 1 22 b A= i s et
FHER 1 AT, =Rl 2 W8 250 | rh e OB SR S /D iR
FIBTZH A, B = Fh 2P 2 & A A 2 s i R
M, EAP—-H EAP-V Fll EAP-F Ml & 4
WA 86.65% 86.63% FNl 85.37% , & 4 J& &7 &4 5 K
2.09% .2.24% 1 2.20% , =3 2 [a] o F a1 BT
EZS AL, EAP-H PR &2 4.23% , B3
T EAP-V 4.48% K EAP—F 5.20% ,iX A e H
EAP-H 7£ T4 o0 2 vh A 480 R =5 15 20 55 00 1 19 128 1
BT IR
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Table 1 The chemical compositions
of polysaccharides obtained by different methods( % )
BES EAP—H EAP-V EAP-F
rh 86.65 £2.22"  86.63 +1.11"  85.37 £1.73"
el 2.09 £0.08" 224 +0.10"  2.20x0.07"
PRI 423+0.05"  484+023"  520x0.38"

T R PR 3 WE R VM + bz, Al — 1T 8l
AF/NG FREFRIR 225 B3 (p <0.05) .
2.2 EAP-H.EAP-V #1 EAP-F s ¥EZHR

FIH GC—MS £, REARTE J7 i TR AR A 2
WEPRNE AL R BEAT T o3 MT . R 2 Al L, = AP 2 pE Y
T A BTRAARE LR AR SRR | B AR
BESESTh BN, 24H ) EAP—H EAP-V F1 EAP-T [% 8
MEIEE SR EB 43531 oA 1:15.13:336.75:34.38:284.00:583.63 |
1:8.03:67.06:5.56:73.59:138.24 Fl1 1:3.12:25.41:2.15:
22.34:63.95 , XRWAFE B THRITIE A SR H N ZE
W SRR IS (EDRE AU BB A A Bl LE 8], S T B S
St AR R B RY G A B AR AT S TR, R R
RS LA EE TR N [A] B4 22 St 23 0k Z2 W 19 5
b TS R NS [ R G A T A R e
2.3 EAP-H.EAP-V #1 EAP-F X} DPPH BB &

BB RRER

DPPH J&—FP A2 19 [ i 2, Praa b in) n] 5 Hig
X 4G I AR E B9 DPPH 7 1 If PR 517 nm 4R4S
HEMR UG 25 2l P 1 AT DA AR AR R EE 9
W, = FHEE AL Z X DPPH [ phy 22 19 3 R 3 5 Tt

I IR R ROG FR L 2 Z  HV E  F)
3.0 mg/mL i, EAP-F Fl1 EAP-V X DPPH H fy i
IR B e K, 4351 Sk 87.73% F1 87.93% , i FRAL SR
BENTFE—WER EAP-H, EAP-H EAP-V Hl
EAP—F 315 DPPH [ 3 50% i [t Bt vie J2£ B 1C., 4
51 1.38 .0.87 0.67 mg/mL, F W L1550 i F Ik £ bk
Wi DPPH A J) i , 2125 1 2 MR 2, BURT
AR,
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Fig.1 Scavenging effect of polysaccharides obtained by
different drying methods on the DPPH radical

2.4 EAP-H_EAP-V #1 EAP-F 342 E B HEMF
BIEA

B A b L2 A WAL B 7 A B — AR R
= EEPEER Y E L TEERE AL A i AL BE 1 =TT
o ALY I 1 BB AR RR . A 2 s, SRR R
EZREX R AL | th AEEA R A AITE ERBOCR , HIEA
A FE R R E 0~2 mg/mL BT HE N HA R
R EAE R HZPE RS 2.5 mg/mL &),
EAP-H EAP-V fll EAP-F X 525 [ th L0 5 5 fik
Tk B B K, 43 B N 67.95% L 83.37 Kl 87.53%
EAP-H EAP-V Fl EAP—F X} ¥2 3L [t 3L 59 75 Bk fig
F1 IC{H4F 3R 1.32.0.99 .0.92 mg/mL, 3 BL25 %
PR TR ZHENE BRI A il R RE B, s TR Z
BEWEARG , P12 W e 25 o
2.5 EAP-H.EAP-V #1 EAP-F B S BE FiIH
Bx1EF

AR AT TR I MR P B — R, SR AR N
AERNES — 4 A L, BET R — R A R AR AR,
SERLA K Y G 3 AN B 3 TR, 2 22 I e
A1 0.5 mg/mL B} ,EAP-H _EAP-V fl1 EAP-F %} 4

<
=]

K2 A[E TR IR AR 2R PR LA (% )

Table 2 The monosaccharide compositions of polysaccharides obtained by different methods( % )

B, EAP-H EAP-V EAP-F
[SIEDRISE 0.08 £0.0005° 0.34 +0.0046" 0.85 £0.0041°
LR 1.21 £0.01° 2.73 £0.04* 2.65+0.13"
T b 26.94 +0.44" 22.80 £0.31" 21.60 £0.79°
H&#& 2.75 £0.60" 1.89 +0.36" 1.83 £0.01"
Rz 22.72 +0.51° 25.02 +0.34" 18.99 +0.08°

A 46.69 +0.27" 47.00 £0.88" 5436 +1.18"

T R PR 3 WCE R WP + b2, [l —F T Bl R ARG FRER R 2253 3% (p <0.05) .
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Fig.2 Scavenging effect of polysaccharides obtained
by different drying methods on the hydroxyl radical
BHES Ti5 8% 1M 58.80% .60.38% #i1 70.37% , ¥ & T+
50% ; 4 ZPEBTREREE S 2.5 mg/mL i), W R 115 5
Bk, 49 o 82.15% . 83.05% i1 88.61% ; EAP—H |
EAP-V Fll EAP-F X # 4 B 2 115 Bk J1 1C5 73 531l
0.28 ,0.25 .0.14 mg/mL, F W] 125 ¥ VR 4 22 M1 B
B TR ) sk, A TR S B AAOXT 2
W ERAE J) 22 5 A 35, (H W] AR T LAV U T4
Z Bk, EAP—H EAP-V fil EAP-F X % [] 55 775
%% BE 77 1455555 W] BE -5 22 1 BAOBE 2H e FIDHE I R & &
R SE

100

S 80 - : + *
= 60
& ——V,
{‘ng 40 7 — e EAP-F
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Fig.3 Scavenging effect of EAPs obtained by
different drying methods on the superoxide anion radical
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