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Sequential Extraction and Structural Analysis of
Polysaccharides from Polygonatum cyrtonema Hua
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Abstract: To provide the theoretical foundation for further development and utilization of Polygonatum cyrtonema Hua,
the sequential extraction and structural composition of P. cyrtonema polysaccharides (PCP) were studied. After removal
of resin under petroleum ether reflux, crude polysaccharides were extracted from P. cyrtonema by water and different con-
centrations of alkaline solution extraction,and alcohol precipitation. Five samples ( PCP1,PCP2,PCP3,PCP4 and PCP5)
were successfully obtained. Their chemical structures and physical properties were characterized by monosaccharide anal-
ysis, Fourier-transform infrared spectroscopy ( FT-IR) , molecular weight determination, NMR spectroscopy and thermal
analysis. Monosaccharide analysis indicated that the five polysaccharides basically all contained arabinose, galactose, glu-
cose ,mannose , xylose , glucuronic acid and galacturonic acid, but the relative amount of each monosaccharide were differ-
ent. The FT-IR spectra revealed that the structure of PCP had the typical characteristics of carbohydrate polymer with
pyranoid rings. The average molecular weights (Mw) of the five polysaccharides were 2090 Da,38600 Da,42600 Da,
34300 Da and 24100 Da,respectively. Six types of residues of PCP1 were connected by B- and a-glucoside bond. But
residues of PCP3 and PCP5 were only connected by a-glucoside bond. Compared with water extraction sample, further al-
kaline solution extraction samples had higher dispersion degree,non-uniform molecular chain distribution and less ther-
mal stability. In addition, it was found that when the concentration of alkaline was higher, the thermal stability was
worse. " C NMR spectra showed PCP1 anomeric carbon configuration was mainly B type with a small amount of o type,
contained six sugar residues. PCP3 and PCP5 anomeric carbon configurations were o type. PCP3 contained four sugar
residues and PCP5 contained two sugar residues.
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BTy 2 — U B E IR, B0k 2
WEEA PO UM B | I Ag | 5
WkAEAL PowaE " P SR LA s ) 4
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LA o D DR A 1 ot Ao 7 b T A B I 2 S,
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1.1 #E5iH

BORG JE AR T 2011 4 10 H R T2 ILe
Wy, 2 LB MR BE B — RO 5E 5L 488 A A B
Yy Z A6 EHE ( Polygonatum cyrtonema Hua. ) , & PEF
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FUfF-10 CERERLRAE, 4 H o
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=2, 55k H E— 22 ryugiE, H 0.5% .1.0% .
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M NaOH i shAH, i 1. 0 mL/min 434 10
min, >R FH PR R AL 2 SMR TSR i



366 KIRF=YIBE R 5T K

Vol. 26
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2.1

*1 ZUEBSBRER(REESIL) RBAM(BXESLL) WELR
Table 1  Yield (weight % ) ,sugar composition ( relative weight % ,w/w) of the five polysaccharides isolated from the rhizomes of P.
cyrtonema
H4H A Sugar composition (relative weight % )
o e ™ s ol s
e idtay  vhem emm o wam amm o gw  BosmnCRNER
Arabinose Galactose Glucose Mannose Xylose acid acid
PCPI1 40.3 2.1 24.0 20.7 33.5 0 0.5 19.3
PCP2 14.2 18.5 59.8 9.0 2.3 0.4 5.3 4.7
PCP3 20.1 22.2 58.7 3.9 4.9 0.5 8.5 1.5
PCP4 13.5 21.0 61.3 2.7 6.7 0.4 7.9 0.1
PCP5 6.4 - - - - - _ -
e =T FRIR AR,

Note: “ - "indicated not testing.
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flbkedh , I H-5 PCPL iy 11304 07 AR A S
Wb R AT B AR il BAT B2 (1 A g
R R
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Table 2

Weight average (w) ,number average (n) molecular
weight and polydispersity (w,n) of the five polysac-

charides isolated from the rhizomes of P. cyrionema

Hua
ZrF 144 Molecular weight
LR E— —
Samples CRCPI SR By IR
Mw Mn Mw/Mn
PCP1 2090 406 5.14
PCP2 38600 210 183
PCP3 42600 276 154
PCP4 34300 462 74.2
PCP5 24100 474 50.8
3 —PCP1
0'8j — PCP2
= 0.6 PCP3
= 3 PCP4
< 043 —FPCPs
= /\
Z 02 7
(IRl A S
10" 100 10° 10* 10° 10°

Molar mass[D]

| SHEBERNSTESTE
Fig. 1 Molecular weight distribution curves of the five poly-
saccharides isolated from the rhizomes of P. cyrtone-

ma Hua
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S 1750 em™ b B I 2 1l T BT Ak
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em’ Ab IR ST F AL IR IR COO™ 5 P Ay Wi i i
I, PCPL ~ 5 B2 35 A7 Bl 1 1R 1) R 1 22 i, [ i 7
1620 cm™ BT (104 , A PCP1 £ PCPS , & WAL
e WG ), 77K P AR b 25 F LR RE TR
11T 2 — 2 B 2 (4 i P55 A R X 5 22 14 A e R
PR, X A5 b 3R OB 2 R BT B A R A AT
1045 om™ BFIE fr 588 IR AU E WY, PO 2 LA it g B
MIE AT . DL BB 2B i SR 2540, B 2
AEBEHG 22 WK 3 1) 1 E— 25 Bl A A i A0 02 L g B
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B2 SHERSENDIMNEER
Fig.2  FT-IR spectra of the five polysaccharides isolated

from the rhizomes of P. cyrtonema
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FE, DL b oy B 45 R 5 B0 AL B AR — B
820.355 1 816. 881 4-CH, (1) 3L 4E il &, PCPI
f'H NMR 3% (& 4) v C1 BT HI B9k
WEAE 84. 582, i — M HEH S E S KT 85.0, 14
U] PCP1 5kt A £ 22 g AL A /D o AL X
5C NMR 45 R . HA S A B S
TE83.3 ~3.9 XU, HORBA 00 2548 1% R i — 2D b

5
o



368 KIRF=YIBE R 5T K

Vol. 26

PCP3 f1 PCP5 #4" C NMR [&l 3 (& 3) fiI'H
NMR &35 (K 4) A, PCP3 Y7 C NMR Kl
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SRk C1 Y 5 W Wi i, F11 PCPS (197 C NMR [ 3%
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A, PCP3 4 DU EFR L, 1T PCPS 345 1 Ff bl 4%
Fo ML H A ik 5 5 S 7E 560-84 X 5 .
PCP3 F1 PCP5 f%'H NMR &% C1 % &+ HI1
18 KT 5.0, F- kg T PCP3 Fl PCPS Ayt #1h
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Fig. 3 C NMR spectra of the polysaccharides PCP1,PCP3

and PCP5 isolated from the rhizomes of P. cyrionema
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Fig.4 'H NMR spectra of the polysaccharide PCP1,PCP3

and PCPS5 isolated from the rhizomes of P. cyrionema
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AR AR S O AR R, T RER R AR
SIAEET R T REWIRENE , X —45 1 54
Mris A —31

3 Fig

AR
100

Weight(%)
N
(=]

Temperature(“C)

5 ZUERZHENARESTHE
Fig.5 TGA curves of the five polysaccharides isolated from

the rhizomes of P. cyrtonema
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