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Structural characterization and in vitro antioxidant activities of
a neutral polysaccharide from Allium macrostemon Bunge
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Abstract: By using the method of stepwise ethanol precipitation and column chromatography a neutral polysaccharide named
AMP60ON was isolated from Allium macrostemon Bunge.The molecular weight of AMP60N was estimated to be 11200 u which
was composed of arabinose glucose and galactose. AMPO0N was characterized by using the periodic acid oxidation Smith
degradation methylation FT-IR GC GC-MS NMR etc.The in vitro antioxidant assay of AMP60N showed that it had certain
antioxidant activities in vitro which showed dose—effect relationship oxidation vesistance was weaker than V.
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; DEAE — —52. Sephadex 1: 100 KBr KBr
G-100. Pullulan. W1 1- 4000~500 c¢m ™' o
( DPPH) . ( NBT) . 1.2.54 ~ Smith GC
( PMS) . I ( NADH) . N N ~Smith 8
N N N N N o 25 mg NalO,
Sigma o 4 °C
H8453 ; NalO, o
BRUKER - VECTOR22 NaOH °
; HP 1100
( ) 24 h
; GC-16 ; 7228 24 ho. 50 C
HL-2B DBS-100A o
; Alpha 1-2 1.2.5.5
LABCONCO ; Bruker DRX — 600 GC/MS 9 o
Bruker ;' MS Varian Satum 2200 20 mg
- Varian o 1.0 mL
1.2 NaOH-DMSO
1.2.1 60 °
3 h 48 h
90% 1h ° 3400 cm ™
1.2.2
1:12( g/mL) GC— MS o : DB-5MS
87 C 100 min (30 m x0.25 mm x0.25 pum) ; 80 C
(5000 r/min 10 min) 2 1 min 8 °C /min 210 °C 1 min
. 20 °C /min 260 °C 1 mino.
40% 5000 r/min 10 min 250 C 1:50
1.0 mL/min (m/z) 30~450
60% 60% 2.5 scan/so
( AMP60) . 1.2.5.6 30 mg
1.2.3 AMP60 D,0 '"H- NMR
DEAE- -52 "C-NMR ( TMS) o
Sephadex G—-100 1.2.6 V.
¢ AMPG60ON . AMP60N DPPH N
1.2.4
- g 3 * .
- 1.2.6.1 DPPH DPPH
o Xu 10 o
1.2.5 0.4 mmol/L DPPH 0.5 mL
1.2.5.1 3.0 mL (0.5~6.0 mg/mL) AMP60ON
. 25 C 30 min 517 nm
HP-5(0.25 pm x0.32 mm x30 m) ; 1120 C o
3 min 3 °C /min 210 C 4 min,; DPPH (%) = 1-(A, -A,) 74, %100
250 °C 280 °C 1.0 pL. DA, A,
1.2.5.2 A, DPPH
¢ ° o
: TSK — Gel G3000 SW, ( 7.8 mm x 300 mm 1.2.6.2 (OH-)
5 pm) ; 25 °C 0.1 mol /L (OH-)
Na, SO, 0.01 mol/L ( pH6.8) " o 1.0 mL (05~
0.7 mL/min 20 plLo 6.0 mg/mL) AMP60N 1.0 mL
1.2.5.3 KBr (9 mmol/L) 1.0 mL (9.0 mmol/L)
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1 AMP60N
Table 1  Preliminary characterization of AMP60N
(%) (%) (%) (%)
AMP60 95.26 +2.75 - 5.35£0.42 0.70 £0.02
AMP60N 95.59 +3.83 - 1.84 £0.95 0.20 +0.03
1.0 mL. H,0, (0.025% w/v) 1 60%
25 C 60 min AMP60 DEAE-52
510 nm o Fy
(%) = 1-(A, —-A,) 74, AMP60 53.74% -
x 100 212 Fy Sephadex G - 100
A, A, DEAE-52 Fy
A, H,0, Sephadex G—100 1
o AMP60N 62.63% -
1.2.6.3 (0, ) 22 AMP60 AMP60ON
Ye 60% AMP60
N . (05~  AMP6ON . .
6.0 mg) AMP60ON 1.0 mL 156 pmol/L 1 .
NBT 312 pmol/L NADH 1.0 mL 23
50 pmol /T, PMS 1.0 mL. 25 °C AMP6ON ce
5 min 560 nm - NBT. 2
(pH =7.4) . 3 9.73:1.10: 1.00.
(%) = 1-(A, -4,) / @5 o
A, x100 523
A, A, B &
A, NBT
1.3
+
Origin Pro 9.0 o
2
2.1 AMP60
2.1.1 AMP60 DEAE- -52
60% AMP60 =
DEAE-52 . &
0.1.0.3.0.5 mol/L NaCl Z 60+ ln
= =]
10 mL/ 40, =
o™
1 . ;1 P
1.8] T ' T T T |
6] 20 25 30 35
=141 -~ R B i} TE] (min)
g - 4 =
s 1(2) S 2 (a) AMPGON( b)
$ JA . N~
i 08 . g
§ 0.6 5 Fig2 GC chromatograms of derivatives of
- <
8"2‘_ oz standard monosaccharide( a) and AMP60N( b)
0.0~ 2.4
0 20 40 60 80 AMPG60ON
REHGCD) o
1 AMP60 3 HPGPC
Fig.1  Elution profile of AMP60 AMP6ON °
on DEAE cellulose-52 column 14.487 min
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2 AMP60ON GC/MS
Table 2 GC/MS date of methylated sugar residues of AMP60N
(' min) (m/z) (%)
1 235- 9.510 43 80 103 159 217 229 Terminal
2 2 3- 10.244 43 73 105 149 191 221 251 281 327 383 122 —5) —Ara—-(1—
3 34 6- 16.950 43 87 129 161 189 221 249 291 22.4 —2) =Gle-(1—
4 3 4- 18.699 43 87 129 149 189 209 281 319 355 429 15.1 —2 6) —Gle—(1—
5 3 4- 20.883 43 83 101 159 189 221 247 281 355 429 27.4 —2 6) —Gal-(1—
& 1—
=,
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Fig.3 HPGPC spectrum of AMP60N AMP60N . (m/z) .
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2.9.1 DPPH
AMP60N DPPH 60% AMP60ON
6 o AMP60N AMP60ON 11200 u
DPPH 3 9.73:1.10: 1.00
° Ve ~ Smith
° GC

100 i - — AMP60ON 12

S

5 s0] 126 15
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% 60__ ——V, —=—AMP60N B- o

ﬂ 40+ AMP60ON DPPH N
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AMPG6ONH i (ug/mL)
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Fig.6 Scavenging activity of AMP60N on DPPH 2012 33(11) : 234-237
2.9.2 2 . J.
AMP60ON (OH-) 2013 32(1) :42-44.
7 . AMP60N 3 .
° J . 2014

6000 pg/mL 38.53% - (1):1-6.

4 Zhang Zhanjun Wang Fuhua Wang Mingchun et al. A

J. 2016 37(6) :74-717.
6 Tian Yuting Zhao Yingting Zeng Hongliang et al. Structural
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§ 80- comparative study of the neutral and acidic polysaccharides from
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characterization of a novel neutral polysaccharide from Lentinus

0 1000 2000 3000 4000 5000 6000 . o . o )
AMP60NK  (ug/mL) giganteus and its antitumor activity through inducing apoptosis

J . Carbohydrate Polymers 2016 154:231-240.

7 AMP60N
7 Cui Chun Lu Jianghong Sun Dongxiao et al.Polysaccharides

Fig.7 Scavenging activity of AMP60N on OH*

from Laminaria japonica: Structural characteristics and antioxidant

2.9.3 activity J . LWT — Food Science and Technology 2016 73:
AMP60N (0, ) 602-608.
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glﬂo- Carbohydrate Polymers 2015 133:294-301.
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H spikes of Prunella vulgaris and their anticomplement activities
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¥ o and antioxidant activities of polysaccharides from the leaves of
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