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Abstract: Objective
polysaccharide (DMP2-A) purified from Dendrobium moniliforme. Methods

determined with sugar analyses, methylation analyses, and IR spectroscopic methods. Moreover, the molecular weight and

To study the chemical structure and the conformation in the aqueous solution for a novel neutral

The chemical structural characterization was

conformation in the aqueous solution were analyzed by size-exclusion chromatography (SEC) combined with laser light scattering
(LLS). Results The polysaccharide DMP2-A consisted of 1-linked terminal xylosyl residue, 1,3-, 1,4-, and 1,3,6-linked glucosyl
residues, 1,3-, 1,4-, and 1,3,6-linked galactosyl residues, 1,3,5-linked arabinosyl residue and 1,3,6-linked mannosyl group. Moreover,
the weight-average molecular (M,,) of polysaccharide DMP2-A was determined to be (1.07 x 10%). A small amount of aggregates
were formed with the aggregation number of approximately 38 in the 0.15 mol/L NaNO; aqueous solution. Conclusion DMP2-A is
a kind of polysaccharide with multi-branch and complicated structure. It’s the first time that the polysaccharide DMP2-A was isolated
and the chemical structure and conformation in aqueous solution were reported.
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A, HAF 7 MR 2 0 DMP2-A,
HAPL T 1% 2 BE AL 22 55 FRFAE L AFE 0.15
mol/L [ NaNOs /KB I 5

1 #R5EE

1.1 NE5H

TG16-WS & & 0L CGHACES D HU AR A BR 2
A]Ds GI-12 Wikl (ARt R E MR R R
FRAFD; UV-1780 240-AT Wt e et (HAR
BT AMEREC (EE Bruker AF]D; SFHE
Rt - 2 IO RO (EE Wyatt AF]D; #
FEILHRAC (2 Bruker AF]D; SBBAA (EHE
Agilent A 7] ),

MR HE T = BT M, & rmin
TR AL T2 B Rl m B e e N 2 R A s
YN ZE A )t Dendrobium moniliforme (L.) Sw.,
Ha BT, MERcAr, &M KB IREEE
IETEE. =& KR, BERRE. SILasE
BIRtra. bRAEshEILE . BRAPE. . HER
BE. ERE . ARPEIE Sigma AW, BRI
KT 99%. FEHTEE EERAIN73F & 3 500, Fifg
LAY TIEAT)); DEAE-£T4E% (5E GE AR,
1.2 SEd

ESOMY R R 40 250 bk AR A% 100 g5 A 2 000 mL
FIAFEER K (0.9% NaCl KB 1E 120 C =i
HU5 ¥k, 4K 30 min, % 2 000 mL [ 1 mol/L
NaOH /KW (% 0.5% NaBH,) 7EHRIZHE 2 h,
PR EE R A 2 R JE R, B0 18 3 RIS
IEK CEEHATIE, #EFEO, FHUTEHKE
W, A 0.5 f5ARFR 30%(1) HyO, Bt te, KA Sevag
FMEE, EE 10K, HEREA S TRRY,
BNTER /N7, IRYE G AR TR AR T E L £
2.5¢g.

B 2 BVE T /K, 4 DEAE-214E %454 (300
mm X 20 mm), KK H 7K 0.1, 0.2+ 0.5 mol/L NaCl
TIRBEL, 3 iBUscsE, R -RERER I, 22 Be Mt
Mgk, GIF KB, WORKYE. FEhT, 5T
e, MBI E AN 20 DMP2-A 4l (0.735 2).
1.3 HE5EAREENE

SRR I 1 2 By i) P R - R v R )
IR R, DA 2 0 R AT R IR A AR
1, 8 i LA I BB B O ARiE, H Bradford
Pt

1.4 hEMEF D FREMNE

HU'5 mg DMP2-A ¥ T 2 mL ¥4 0.1 mol/L
1) NaNO; KIFW H, fitdk 24 h H w0, H
0.2 pm AR PRI 5, R RS HERR (-0 e ik
$H% (SEC-LLS) Z3#7.

BOB LB A £ EH B Wyatt B AR 2 A
DAWN® DSP % £ 5 O e BUH, BB He-Ne
IR (1=632.8 nm), BUF A5 54 42°, 49°,
63°, 71°, 81°, 90°. 99°, 109°. 118°F1 127°, R
SPHERR it 2 B H P100 Z2 %2 (Thermo Separation
Products, San Jose, 3 [E) Fl7x 2 37 Yo A Il #%
(RI-150, HA). TSK-GEL PWXL G5000 £1 G3000
(300 mmX 7.8 mm, Micropak, TSK) ittt
KRR MR EE 25 °C, Wsh#N 0.15
mol/L /] NaNO; /K& (F 0.2 um JEAESEL R,
FHHBEAERS), #FER 200 pL, AR E 1.0
mL/min. YGHUAXZSALHE B AL 2K . Astra #0F
(Version 4.70.07) F T4l REA 47
1.5 FELERS T
151 FEbRMES AT EIROHI % SIS A
BEAT O o MERRRIURR I SRR AR 5 S mg T
TN 1 mL ZFREF, 7F 100 C/&M. 1h, &H, AR5
BN 3 mL WK, Rlkggzt, BEE 4~5K, L
bR Z RIEEHE. ¥ WAL E=YH 3 mL =&
HBE I A e 7% 2 WO S, N B 2K 7
NEGE, BRE BRI, mibESE 4R =&
Foe 2 DUOE R 0K BR RN T4, B4 10 mL 1§
GC-MS 53 #7,

1.5.2 DMP2-A Bk S fiTA4L #REX DMP2-A 2
mg, A1 1 mL 2 mol/L =% LM (TFA) ZBES
JEEE, £ 110 Chn#wuKiE 90 min, Feie 2 KAZE
T, AN 2mL HEE, 2T, RE 2R, A 2mL
MK, 60 mg THEALENIE TR 8 h, IIAVKESER 1,
WEZE, IMAREE3mL, KE 3K, IREZHAK, 110
CHARMET o KK fRAT 21 50 f R s B AT AR A T
ERIMN S P T AT AR B, T4 =)
HE4T GC-MS 27,

1.5.3 SAM@i%f HP-5 (Agilent 19091J-413)
ik (30 mX0.25 mm, 320 pm); FEFETHR A
EHRTEE 120 'C, LA 3 “C/min JHEZ 250 C; {#
FF 5 min; HERE RN 250 °C, K MIESEIE A 250
C, S/ E 30 mL/min, %<& 400 mL/min;
HANAS, HEBUE | mL/min.
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Fig. 1
DEAE-cellulose column eluted by distilled water

Chromatography of polysaccharide DMP2-A on

Wi sy, AHETEESE M EZhE 0.75 g, #5
it N DMP2-A, 135N 0.75%. [AFIERAR L5
L2 PRI IR & N 0.5%, BilR 2RI LN AL 8
PES N 98.25%, Bradford vENI{REE B M &N
0.25%. DMP2-A ZHERZ A B WL 2, 1Z 2 HEAE
1250 F11 650 cm™" BHT o HH 24 (R AR A - 2
897 M 845 cm ' AMEAT BSR4
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P28, &6 a-D-H R B-D-F & Bkt .
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Fig. 2 FT-IR spectra of polysaccharides DMP2-A (A) and
methylated DMP2-A (B)
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Ke 1
R, M,P(8)
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Nys no 1 2o 55N Avogadro H#0. ¥EFFIIHTCTE
BOREOEE BRI K . PO) LT B EU 26 5T
HGRT 10 it (<s">"). HuHh (0).
FEARREE A 5% BRI ZRIE RN PO) ' =1+ (1/3)
(4mng/h)* <s*>,sin’(0/2)

Z ¥ DMP2-A 7£ 0.15 mol/L [f] NaNOs /KA
25 CHYJ SEC-LLS i E WL 3, HAEOLE S
BoR T HUAE N 90° 155 . SEC 1% FIA {5
SONPTetR AL, RN AR, CRETR
[B°A 36.7 min, FKHIJZHE DMP2-A HA ¥ —M., &
LREFEF ] 30.6 min BFAH 1 ANEUNWJEIE, RIFLZLE
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Fig. 3 SEC-LLS chromatogram of polysaccharide DMP2-A in
0.15 mol-L ™' NaNO; aqueous solution at 25 °C

T VAN 73 F B BRI 4y, AR B8 I [A] 40.1 min
b LI R I R, N8 T 2Ry . Il T
PREAI AN 36.7 min [ 24 T &0 H0N 94.8%. 5
SEC & EH ¥ ete s 5 R 5k EA A,
MALLS % B A 85U 7 B 90° Sib s (R )l LS o B 4
530 KA T M, FIRSEBE R A LR BE IS 1E] 30.6 min
(25 oy BUARTE SEC H {5 5 1R 55, (H/27F MALLS %
Bl CHUR A 90°) MGBUR SRS S IR g, R
i Z 4 DMP2-A 7E 0.15 mol/L ] NaNO; /K
IR AT REAEAE D B SRR, L Asrea B0 M52
L4 DMP2-A 5 HBHEEI M, <s>,"%. L5
(M /M) BEIRHERE ([n]) R ESEL
L 1@l 34T, 2 5% DMP2-A £ 0.15 mol/L [
NaNO; /K& A AR > FIREZ N 1.07X10% 7
BOHON 94.8%, FTHEM M, 2179 406X 10%, FED

R 1 % DMP2-A 7£ 0.15 mol-L ™" B NaNO; /KR F 25 CHY M, <s*>,", M,/M,, [n],, F1R & 5 £ 89 S2I8 #3E
Table1 Experimental results of M,, <s2>z”z, M, /M,, [n]. and mass fraction of polysaccharide DMP2-A in 0.15 mol' L™ NaNO;

aqueous solution at 25 'C

fz/min M, (X107

<s* >,"/am

M /M, [7]w/(mL-g ) TR %

30.6 40.60 354
36.7 1.07 12.5

242 93.5 52
1.51 10.6 94.8

N 5.2%. IRIEIREARS ARRIARX 2 F L L,
THEASBNZ R I RERL N 38, 7k, Astra K
145 3| H: Mark-Houwink-Sakurada 6304 0.633, #7&
ERE AR BRIE M R 2 AR, R R
DMP2-A 7E 0.15 mol/L ] NaNO; /K& H N i
b, DL B ER LM B A A

2.3 ZEHIDH

Z K DMP2-A [ B0 21 il o 5 R /K i ) 2. T8k
AT A IS, HAT A8 5 hn v B
PERTAEDIXTEE (B 4), UEW] DMP2-A /B S A6
ARBE. HEENE. B AU R, AR AR v
BV T AL LU T DS R R R 2t 1 1S
0.8 :4.5: 1.5, HAHEEL N 48%.

N2 HE DMP2-A H s 1) BE 87 20, St
BEAT FEAL 0 M . 24 DMP2-A 43 4 O AL
N, 19258, WK 2 iR, T4
F 44,119 2 DMP2-A 7E 3 400 cm™ ' B /7 [19-OH 45
TEWR SIS 2K, 2 900 em ™' BT C-H R Bh R g
W55, R 2P DMP2-A 1) F AL FEEE 58 4. 40K
il IR SR, ARG H AL B B 2R T
ey, *HT GC 5 GC-MS 281, A
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Fig. 4 Gas chromatograms of standard (A) and DMP2-A

(B) monosaccharide derivatives

JLE 5. DMP2-A 7£ GC 14 10 Mg, FRAEEATN
PREGI ] L HLAE GC-MS W IERE A & 1, 45
PRI RE G IR, mT DUHEWT 8 20 B AL BB 2L 28 3
FR 5 73 S AU R AE. GC Hp 1 Ve T AR5 4 . 4
MR-, THEE R, R IE 2.

MK 2 ATLAEH, 28 DMP2-A &% k. K
PEAR AL DL 1B R S B AR s 7 26 B e A7
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Fig. 5 Total ion profile of methylated DMP2-A

£2 SHEDMP2-A MERELDHT
Table 2 Methylation analysis of DMP2-A

s E AR BB N IR E
1 2,3,4-Mes-Xyl Xyl (1- 6.6
2 2,4-MeXyl -3) Xyl (1- JNE
3 2,4-Me,-Glc -3,6) Glc (1- 1.0
4 2.4.6-Mes-Gle -3) Gle (1- 9.3
5 2,4,6-Me;-Gal -3) Gal (1- 3.9
6  2,3,6-Me;-Gal -4) Gal (1- 3.8
7 2,3,6-Me;-Glc -4) Gle (1- 7.3
8  2,4-Me,-Ara -3,5) Ara (1- 1.4
9 2,4-Me,-Man -3,6) Man (1- 1.7

10 2,4-Me,-Gal -3,6) Gal (1- 1.0

78 3 Mk, B 13-8ERE. 1,4-BERERD 1,3,6-5%
B, HYIRRELL N 93 173 1 1; FAMRILE
e 3 M Re 2, B 13-ERE . 1,4-BE8E 1,3,6-
g, HYIRAEZA N 3.9 0 3.8 1 15 Fhi Ak
FPL1,3,5- 85807 AP TE s HERpEIRIE LA 1,3,6- 868
T RAETE

Wiz AR 4 250 et BOK IR IR v 4 B
aif 532 8 Pptb—Z BE, Hh DMPla-1 Al DMP2a-1
B2 0E, R A R H B AR . AR ST
63 I SR P S B 1) £ B DMP2-A 52 MLk, H
R R R 2, RIAE SR R, TR R
Wt R RBERIEFLEE DMP2-A W R L. 5
Ah, AT R B Z 4 DMP4a-1 S5H) AR E 4%,
BEANE. BN, R, BRI AL bE
HERMRRYEZ BE . 224 2 5 DMP2-A J&—Fh4h
MR Z R, NE RN ZEY o AR H .
3 e

M= 20 250 i HAOKIR P 5 R, it s

IR 2 WE)S . % DEAE-£T4E 2 A B B 755 #e to,
WA F B, AR 1 MR
DMP2-A, X HBEAT T WL S f#EHT. DMP2-A
e MR ESA ZBE, BRI R, H
R 0 27 % e FLBE A, FL PR AT Y 48%, a-D-
RPN B-D- 1 AT . APHFRIE T B 1-5ERE)
KITHEAEAE; B AR e T AN 13-, 14-
HEHERN 1,3,6-85 88 PRI R 0 1,3-85 8
LA-BEBERN 1,3,6-8548%; BlhifapEvkit bl 1,3,5-5548%;
H R DL 1,3,6-BE8. ZZHHE 0.15 mol/L [
NaNO; /KR ARINEE, M, A 1.07X10*, 74D
BRENR, BENL) 38. DMP2-A HARKIL 745
F, Wb 2 AR R, R — B
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