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Effects of drying methods on physiochemical properties and antioxidant

activities of polysaccharides from roots of Arctium lappa L.
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Abstract: Using the roots of Arctium lappa L. as materials to
extract polysaccharides from the roots of Arctium lappa L. The in-
fluences of different drying methods were studied. including hot air
drying, vacuum drying and freeze drying, on the physiochemical
properties and antioxidant activities of polysaccharides from roots of
Arctium lappa L.. Hot air drying, vacuum drying and freeze drying
methods polysaccharides from roots of Arctium lappa L. were all
gray solid, non-starch polysaccharides and no polyphenols content.
Freezing drying Arctium lappa polysaccharides had higher total
sugar and protein. And the contents of total sugar and protein were
(90.724+1.45)% and (2.41 +0.17)%. Vacuum drying Arctium
lappa polysaccharides had higher uronic acid. And the content of
uronic acid was (2.664+0.09) %. Three different drying methods have

a certain influence on molecular weight and antioxidant activities of
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ALP. It was clearly demonstrated that the ICs, of hot air drying Arc-
tium lappa polysaccharides and vacuuming drying Arctium lappa
polysaccharides removing DPPH, + OH and reducing power were
higher than that of freezing drying Arctium lappa polysaccharides.
polysaccharides

2. 44 and

The ICs, of freezing drying Arctium lappa
on DPPH, + OH, and reducing power were 2. 11,
3.68 mg/mL, respecitively. Freezing drying Arctium lappa polysac-
charides had higher antioxidant activities than hot air drying Arctium
lappa polysaccharides and vacuuming drying Arctium lappa polysac-
charides.

Keywords: drying methods; Arctium lappa L.; polysaccharides;

physiochemical properties; antioxidant activities
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1. 1- T8 Jk-2- = Gl 3 25 ik (DPPHD | U # %( 5 (NBT) |
I B T4k (NADHD | Wi 3 iR Y g (PMS) : AR 4,
FK[H Sigma 247 5

AR KB BT AR L9520 L - AR 9, LR T R Ak
THT

FEHTAE(8000) : BUAR T BH kAL Tk ),
1.1.2 FEAUMR B

HLF R CP-114 A1, [t 20038 1% & FRA | 5

7 T VEAL : SB-600DTD A, 72 I8 7 2 A ) ) £ i 1y
AR E
BT AL: LGI-12 AU, b o 48 U A2 24 BH B & R A R
AT WA S IE BE 1 UV-1600PG 1, | i 35 1% ik X 2%
HRRA A

R R B O L GL-22MS B, [E 01 S2L A BR 2 7 5

L HL 0 38 4 5% B 4> B AL . SA-205 %I, 35 [ Thorlabs
NEI®
1.2 Ak
1.2.1 A3 ZRM R TSt B4R A
W EEHLRT R o 60 H . I 90X M S WER IRIEEL 8 h LIER
L R MO RGN TR, AR T T B)E
2R 3R AR LA 10 25(g/mL) YRR EL K . F 80 C kiR
HRE 2 L, AR 3 h,5 000 r/min .0 10 min, & 3 L
W WEZE TR RN 1/4 R Sevag BB E A, B
BragE T AR .

HLIR Y 23 9 R O T 4 (60 °C,2.0 m/s+0.2 m/s)
B 7S T4 (60 °C,0.06 MPa) filig % T8 (—40 °C,100 Pa) i
A B, TR E KA & BT 100600 XTI B T8
AN R T AR A5 1 2 BB 5 4 0 A 45 O ALP-HLALP-V,
ALP-F,
1.2.2 ZHEEEMWE RAED —RERED . RiE2H
WE > SW6E y FERGHREIMENH R TR N y =
6.942x +0.029 9(R? = 0.994) , 7] 55 7T v M 20 W 1) & ot
1.2.3 JEM%E  RAB BUEH IR0, FREUE SR £
FeEfb 0.1 g A A K @4 % 10 mL, B 1 mL FiE S
A S ) (L B 0.02 Y IR A MEIC R k.
1.2.4 WFEIEE RAZSEASE O, R4 35
LR 0.1 g, M A K EA S 10 mL, [ 1 mL JIf Bl i
O 1~2 i = A IR AT R (B AR 4L
1.2.5 FEEERR S EAME R AGUER—mRmpk BRI

/L\&#
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BELZPETL B 0.1 mg/mL (1238 M 2 B W I 1 mL
FHRERE DA 5 mL WG . 2 23850 T b KV Hom #4
30 min J5 ¥ HEEE . FMA 1 mL ElRF L1845 Tk
BRI 10 min, B EFE WL 7E 530 nm AL E HROLEE .
MGG TR R B« R OG BE v AR P A A o il 2 iy [l )9 7 AR
Ky = 3.43x —0.095(R*=0.997) , A] }1- M R 1Y 2 & .
1.2.6 BEHBESEMNE RAFZFIWZE G250 k. K
W AE 28 2B B M R Oy 0.1 me/mL B 4 35 0 £ B VA W B
I mLF & d. A 5 mL 42§ B 8 0% Do i
G-250, 76 % R & 15 min, fFEHIAFE G . 46 595 nm 4@
HWOGREE ., MIsHE AR E « 5WOGE v 15 & 15 55 fl &
BT FE N y = 5.22 — 0.025(R?*=0.996) , ] 1+ & #l £ 4
R R
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LT i 22 B ABR R A9 B BT i . g
ny BT 5 TR A RR A B B i g
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BB LE Y BG OFBR b O 2 50 IR B, T 0 L AR e 2 A
JCIEAL I AE 4 000~ 450 em ™" P F v Bl N 49 40 . WL 4% 0 =%
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12,9 HZWAHX > TEME R R U8 @5,
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(Mo 500 000) 45 A [a] 53 T8 < /1N 9 4 o (i JTI 48 8 7K TS g
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20 pLo LAGR I [8] S B8 AL A L P35 20 7 8 1 X K (lgMro) 2y
YhA b L AR ME I 2 . LUAR ) B 2% PR R AR B B AR AR R AR
UM 22 SRAFAN 2 T4 .
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(2) X5 B d HE A E BRI 2 BRSOk (15100 5 48 35 M
Z MR TR B B Bk RV BRBE T . R Sl KK 4 35 M 2 B
AN FVR BE (0.0~4.0 mg/mL) (VAR Lh Ve {0 % 1]
BAFMESE 3K RFP¥E. KA B EEREERA 2T
B H A A KA AR I VR TR B SNV R IO B
A RE SR IR SR G RNV W RO LA AN Ik 4 R
1R & B NE T W1 WG B

(3) BREG iR IR RE J7 I 5 3l 5 W e 2R Fe' i i AL
Fe* " RE 1T A S 1 IR B J1 . 538 STk L1643 50 % Bt
B SERE Y 285 (0.2~2.0 g/mL) B FIA TR 2.5 mL A £
B 2.5 mL BERRZE i (0.2 mol/L,pH 6.6) Bk 45 . R 5
B SCE BN 2.5 mL BAEALAR (1 g/100 mL) IR A
Y55 50 ‘CK I 20 min, ¥ F %= E 5 AR G P4 5
A 0.5 mL =%{ & (10 g/100 mL), 3 000 r/min & >
10 min, 43 51H 2 mL FIEWMA IS e A 2 mL @ 4K
B . B 0.5 mL =& b8k (0.1 g/100 mL) , & K
# 10 min J5,700 nm bW 5 B BE . DA 21K AR R B L
WAE IR 25 . RO 3 R 2 R L 1 I R B
1.3 HiESHH

K HI Excel 2013 4b B 047 BOHE A0 31 K o0 #r 5 B Ak
K EE 3 W, UTFHEER.
2 RS0
2.1 BUAHR
2.1.1 Fia R & e 'SP ALP-H,ALP-V fl ALP-F ()
PARME BT LR 1, OIS I ALP-H ALP-V # ALP-
F ¥ k| o [ ik, 763 < B 7 . ALP-H, ALP-V Fl
ALP-F ¥ 0 R Iouk . WUAC BT S g F = A s I 14 2 B
PiH] ALP-H,ALP-V 1 ALP-F ¥ 5 9E & ¥y 25 28 F 6 & 1%
EL7/15i

FHLZ MK A B W, T O SO 245K 4 &
MARE., ZHEEERER, TR ALP Z2H& 2
B BFEZW(P<0.05), Hrt ALP-F 28 & &5 w28 T
(90.72 + 1.45) %, ALP-H Z ¥ & Ik Z, N (88.46+
1.76) %, ALP-V £ & fd /b, H(85.51+1.82) %, ] fig
JE AR B R L 2 T b R JOT R O RE T R R e TR I
T Z BN RE & A R AR TR 7 SO ALPHE B IR 5

1 SEHSENELER

Table 1 Physicochemical properties of polysaccharides from

roots of Arctium lappa L. (n=3)

W GENE FRAN BURERE =Sk
ALP-H K1 JE bk B 5 44
ALP-V KA Je ok B 1 [
ALP-F  JKHf JE bk B B 1

ZHE ORGER/ Y SRS/ Y BRSO/ Y RS R/ Y

ALP-H 3.0340.05" 88.46+1.76* 2.0540.18"  2.284-0.07*
ALP-V  2.9740.21* 85.51+1.82> 2.6640.09° 1.72+0.13%
ALP-F  3.2940.15* 90.724+1.45* 1.7340.11>  2.4140.17*

T B /NE T REFROR 28 5 1 3 (P<C 0.05),
162

EARESEA D EH I (P<<0.05) , H 3= % 52 7 2 FR B 1
ST AR R B A R T SR R A 1T AR L 4y
HBURLST

2.1.2 ZLANGIE A AT LLAN GRS R FE 4 BT R AE B AR I 1 IR
W w] DL 20 F b 2 R B RE . i & 1 AT A, ALP-H,
ALP-V I ALP-F #8 B A7 W] . () 22 0 25 0 oG 1) AR A0E 02 g e
3380 cm ' IT BN A4 W i g S ALP-H,ALP-V fil ALP-F
1 O—H M 4a i s W 7E 2 950 em™ ' 4b 2y C—H 4 k3l
) W iz 04 T80 5 E 1 800~1 600 em ', 1 755 em !y Tk i L
RCONHR— ¥ Bt T Wi .1 650 em ™' & N—H [y 25 /1 &
3,5 RCONHR— i iz 11 W% e 47 , 3F B ALP-H, ALP-V
A ALP-F ¥/ & A R 7E. ALP-F (W% Yo a8 )i B 558 T
ALP-H #l ALP-V,§i 8] ALP-F b 2 9 i & & K F ALP-H
FALP-V;1 226 em ' BEIE A W, 36 BT A [6) 1 4 07 X4 3%
SR A R KL 950~1 200 em ™ IR YLy C—O—H
M C—O—C AR sh = £ 51 035 em ™" [ 3T 19 1% Wi g
g 4 % B AR W L BB T ALP-HLALP-V #1 ALP-F F
S R W EB A A AR 76 R 2 09 3 BR 3 IR X 900 ~
700 em ' AAFEAE 868 em ! B-TU AR H B A R AE W Wi U5 L 13 B
ALP-H,ALP-V # ALP-F ¥ 2 B0k W B .
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Figure 1 The IR spectra of polysaccharides from roots

of Arctium lappa L.

2.1.3 TRy A S 2 A oy TR
2 2 W1, ALP-H, ALP-V #l ALP-F ¥ ¥ iith 3 0%, A
ALP-F %56 5 3 A0 i AR % 4 T &% ALP-H #1 ALP-V
ANSATRE BRI A E B ER S RERE™,

2.2 FRARXNMGEHESHERAELTENZ M

2.2.1 5Bk DPPH g iy EmW/ER i 2 AT, ALP-H,
ALP-V fl ALP-F X} DPPH A i S 3547 545 (19 35 BRACR . B
ERIAR -, MM Bk IAF) 4.0 mg/mL i, ALP-H,

®2 THRAANGEHSBEEN S FENH N

Table 2 Effects of different drying methods on molecular

weight of ALP (10" Da)
ALP-H ALP-V ALP-F
70.43+£1.55 54,19+2.37 46.74+1.83
33.24+0.98 43.41+£1.20 26.57+1.01
7.434+2.17 7.0941.65 5.934+1.27
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Figure 2 Scavenging effect of ALP and Vc on DPPH radical

ALP-V fil ALP-F 03 & 2 4> % R 77.09%, 80. 95%,
87.87% ,fEML W ALP-F % DPPH H H 3R bR e 71 5
Ve %58 /8, ALP-H fl ALP-V 5 Ve 2 88K, £
DPPH H i1 % 13 BRA0R 7T F DPPH 35 B 2 ik 50 Y0 i £ 4
Fi YR B ED IC 3k 3271+ IC 18 B/ 38 B 3% 22 08 35 IR
DPPH H 3 M fE f#af, ALP-H, ALP-V 1 ALP-F {
IC B4 1 2.42,2.31,2.11 mg/mL, i B ALP-F & &
DPPH H i A1 8 J158 T ALP-H il ALP-V,
2.2.2 WHRFRIEA B AEMER B & 3 WA, ALP-H,ALP-
V il ALP-F XJ 54 5 A A om0 G BRAe 1. i
W 0.0~4.0 mg/mL ML N E AR R, YEHEE
W B 3] 4.0 mg/mL B}, ALP-H,ALP-V #l ALP-F X% ¥}t
B LT R R4 61.31%,75.33%,83.09% , 7 I Uk i
T ALP-F Ui BRI B AN NS Ve MZEREB /N Ha 2
W5 Ve 258k, ALP-H,ALP-V fil ALP-F 1y ICs, {4y
WK 3.27.2.88,2.44 mg/mL, 0] ALP-F &K% A b3y
fie 138 T ALP-H #1 ALP-V,
2.2.3 WJREE M= & 4 W7 HL ALP-H, ALP-V I
ALP-F ¥ RA R W& F A% AR Ty . 78 I 3 B &
WeHE 0.0~4.0 mg/mL 5 B 4 . 45 52 30570 & 800 . AR 4 i BR
£Rit8, ALP-H, ALP-V il ALP-F (g 3 it I1Cs {8 4> 5 K
4.93,4.61,3.68 mg/mL, UL B AN [R] T4 J7 20 28 38 4 22 0l x4
J& BT IR JRLE S N5 B3 S ALP-H<CALP-V<CALP-F,

3 Xt DPPH Ay V-85 1C;, He 3t H iy 35 7 3f JR B
J1Hy/ . 35 CHEN Rui-zhao 257 BF 5% 4 38 . £ 4 19 Bt A 1k
W REES SR B A TR AL S TR
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Figure 3 Scavenging effect of ALP and Vc on
hydroxyl radical
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Figure 4  Scavenging effect of ALP and Ve on reducing power

K/NFSEM I G %N E A %, ALP-H,ALP-V fil ALP-F (¢
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