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Monosaccharide composition analysis on polysaccharides in Polygonatum
cyrtonema by high performance anion-exchange chromatography with pulsed
amperometric detection
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Abstract: Objective To develop a method for determination of monosaccharide composition of Polygonatum cyrtonema
polysaccharides (PCR) by high performance anion-exchange chromatography with pulsed amperometric detection (HPAEC-
PAD). Methods The water-soluble crude polysaccharides were extracted from the P. cyrtonema Hua, then the polysaccharides
were hydrolyzed with sulfuric acid, then separated by CarboPac PA1 column (250 mm X 4 mm, 10.0 pm) and with gradient
elution, determination of monosaccharide composition in PCP by HPAEC-PAD. Results The results showed that within the
range of 1—100 mg/L it has good linearity (» > 0.999), The detection limitation was 0.015—0.025 mg/L, 1.35%—2.80% RSD,
the recovery rates were 88.36%—111.3%. The results showed that the polysaccharides in P. cyrtonema Hua from different
regions were composed of rhamnose, arabinose, galactose, glucose, mannose, and fructose. Conclusion The proposed method
has good separation effect and high sensitivity, which can be used for the study on monosaccharide composition and content
determination of PCP.
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i, AR, RS, WHT 220
(1) PR 4 RS 5 D () 2 AT T 9
1 X, RFSHH

DIONEX-ICS-5000 4 E5 3%, L ED HifL
SRTIES (R = AR A R S TAE AR,
pH-Ag/AgCl &S il BRXT i), JHE
Thermo-Fisher Scientific /2 7] ; {414 CarboPac PA1
(250 mmX4 mm, 10.0 um), {3k CarboPac PA1
(50 mmX4 mm, 10.0 um), [ Thermo-Fisher
Scientific /A 7]; DFY-500 #2355 w3 th 25 K e bl
RIS T AR KA PR A 7] s AR223CN HL T R°F,
s (i) ARRAFR ;. HPS550-S £k /i
PR, KA TLEAEE (JbnD) fRAF; SHB-
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Al YGC-6A [HAHASEUAN, 4 5 it vl 7R AT R
2w HEE-D 24UV 4K /A — i R4, £
Millipore A #]; 0.22 um MCE %} 3Cid 38 85 3k
TR T WL S AN S8 g
ali; WUZSBE. BTRAARE. EFURE. WIARE. HEERE
FIGERE S B bR UE S T 23 40=99.0%), W H L
IR AR AT R AR s SIS K O B R =
18.2 MQ/cm 4L K
FE S22 00 B AR A s gL, Y
NSRS W2 . WL & . vogashih, &
Y N Z AL TR Polygonatum cyrtonema Hua
AR 2E
2 HiE54%R
2.1 BIEEGFELFENESY
2.1.1 {434 CarboPac PA1 {7l 4T (250 mm X
4 mm, 10 pm); CarboPac PA1 {&F'#% (50 mm X4
mm, 10 um); A3 30 C; BEFEARRN 10 L kit
W 4liyf7K (A), 250 mmol/L NaOH (B), 0.5 mol/L
NaAc+0.1 mol/L NaOH (C), FfEUEIEFLT WL 1,
PR 1.0 mL/min.

F1 BEERER
Table 1 Gradient condition

t/min A/% B/% C/%

0 94 6 0
12.0 94 6 0
16.0 70 30 0
22.0 50 50 0
30.0 20 50 30
30.1 14 6 80
32.0 14 6 80
33.0 20 80 0
36.0 20 80 0
36.1 94 6 0
40.0 94 6 0

2.1.2  HAREENDE A s BRI s A D I
FEoh 30 C; &t TAEHEM, pH-Ag/AgCl H &1
MR, RO R, A DY FAE R 2 BT A, A el
PEBTEIER 2.
22 ZILEFESIERIREANLA L

HOB e 22 A0 HOMAZERE s, e, VIRi
s TRAETEREBAT AT 60 CHET, B Eid
60 H i, RIELRAT o FREXZ AL BOR KD R FE 5 20.0 g,
hn 95% £ 200 mL [A]3 2 h A, e, THE2
TEHRE 2ot . 299 DL 20 5 AEAlK 100 CKT
THARI L h, JE, JEEER 1R, AIFER
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Table 2 Detection of potential waveforms

if ) /s LAY R
0.00 0.10
0.20 0.10 AR/
0.40 0.10 ghER
0.41 -2.00
0.42 -2.00
0.43 0.60
0.44 -0.10
0.50 -0.10

WEWRATIER S 50 mL, B0, B LIS e
M2 I 200 mL Bk L, EESAR, EaO,
TR CBEFVEDUE 2 IR, BB TR 2R
LIED P

23 ZHRENESEKBRNT &

FRELZ AE RS2 05 25 mg, 12 mol/L BRI%
10 mL, /K KAR 3 h, H 2 mol/L 4 Ab A
TR pH 2924 7, ER A 50 mL, i Cleanert PEP-2
B AHACEOR:, PR 0.22 pm THALIEIE, HX 208,
iR T
24 BEESHRAESRAE S

O3 AR R A0 . BT R AR . LR, A
B H B AR AR AE T 25 50 mg T 6 1~ 50 mL
o, H Al K S AR T e R R EE S Tk
BIKFEA N 1 000 pg/mL (1) 5B bR UEif 45 3
o I3 RS B WL 6 b ERLBE BR VHE4if 25 VS mL
T 50 mL &=, A K R R IF e A B2,
Bick 1) S 5 BV B2 A 100 pg/mL () BB VR A A v
fith 25 HE

%]
%
Jt
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25 tREZRIE&

R 2 R SR G hREGE 2 0.1.0.54 1,
2. 5. 10mL T 10 mL s, sk R e 2%
RN, FCHIBCRIANR] T (1 S S hr s
W, AL “2.17 TR AR AL A e 41
HEREOAT, ki, 6 PR A bRt
AN e I WO 5 N 1 BV o
Bl AR CHEERE. SUHE 6 Bl B AT

2 3 4

6 7 8 9 10 11 12 13 14 15 16 17 18 19

t/min
LR 2-BTReACORl 3 FUBE  4-R%08E S-TPERHE 6l
l-thamnose  2-arabinose  3-galactose  4-glucose  5-mannose
6-fructose

1 6 MEBEERSIERIRA IC
Fig. 1 Ion chromatogram of standard mixed solution of six

monosaccharides

DAAS SO TV B IR B R AR B (0, (B
W B AR (V) AT AL A, 5
A HRE IRl T REAIA G R K. A S (T IR BE (1
RGO PRS0t “2.17 TR Ktk
FAFARAL A E ZAFRERE AT, Ikl D
SIN=3 ffi et B, Ll SIN=10 i & s, 132
6 Pl B A HH PR A e R, SRR 3,

x3 6 FBEEMLMEXRR. KMEE. WNREESR

Table 3 Calibration curves, linearity range, LODs, and LOQs of six monosaccharides

L3k oAU WIE FHR R AL P/ (mg L") KR/ (mgL™) @ E/(mgL™)
B Z=hH Y=0.423 6 X—0.0196 0.999 6 1~100 0.025 0.083
[TIER ISR Y=0.5753 X+0.223 5 0.999 6 1~100 0.017 0.058
Sk Y=0.7751X—0.0815 0.999 8 1~100 0.016 0.054
2B Y=0.880 8 X+0.190 8 0.999 4 1~100 0.015 0.051
HERbE Y=0.602 4 X+0.162 1 0.999 2 1~100 0.019 0.065
ES Y=0.4130X-+0.1239 0.999 7 1~100 0.019 0.063

2.6 FEEEIRE

3 59 B J D 5 A R D ) BROBE VR £ b
VW F4 2.1 TR (i 4 1 R R A 2 s 46
HEERE 6 WK, i, DA RIS B
HAKEEE, 6 ANMFREsa M HNRE%E RSD 4

1.35%~2.80%. [FlFf, 7 3 d WEZEELEERE G AL 3 I,
s T, DL DS ) OB e T AR P 3
THELH RSB R, 6 AN SRl o 1 H RS % T RSD
H1.52%~~2.65%. H PRI H DR 2 8 1 S 56 45 SR 2R
B, AR R R A
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NHHTABALTE, 4% “2.17 TN (a3 A4 R Ak
W 2 Ao BIERE, sk iR, 23 v A5
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(B0 e, & BB ) I B B 2 7R 88.36% ~
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Fig. 2 Ion chromatogram of PCP solution
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Table 4 Monosaccharide composition of polysaccharides in PCP from different regions

FEH C )it

Ty BT Rz 4 FFL CEEL H PN
TR 1.20 11.94 15.50 33.66 178.70 4.52
TR 0.74 7.26 17.06 24.34 123.68 8.75
IR 1.05 10.62 20.90 17.17 33.04 26.68
AR SS 1.24 7.57 14.45 14.16 43.37 437
WL & FH 0.49 4.99 6.96 17.35 36.87 13.76
MRl 0.14 3.20 3.56 14.63 18.87 24.00

3 iFie DAPR B N TR AT e VR0 M, AT LA GE Z2 AR BORS 2 0

3.1 ZHEHSENEREARNELES
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A 8 FHBE RSB I, 12 <217 TR Bk
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% “2.37 TN % ) 2 AE SRR 2 B K AR, 1%
“2.17 TGN E R A A AT H AR S I 8 SR A ERE BT
IR IR, L5 8 Rl LB b (T P LR A

IKARA AT R ETURE . TR . AR
HEamh. F 6 P,
3.2 MEEIERERE R R L

W LA IR S R M A [ 44, 8 22 )
SER AR R Cln bl 5300, HERE) pKa
AL, TERGLEVEE, DIy B8 . AL DLali v
/K~ NaOH ¥~ NaOH 5 NaAc %4l i) — It
WRVEBOR B 20 . LB, BORAbE . AR, H
FEBE L UL 6 Fh B A PR AR O TR B IR
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By, B RE VRN SR ST pH AH, ik
PGP pKa fEIE 24T 24053 B 0 H I

7E 50~300 mmol/L PN 7L kyE# NaOH %5
(PR P RBR BEFE ST, 26 580 45 BBl €0 135 06g 23 15 185 I
TR . 45 RS, BEAE NaOH L1 T,
W5 201 IR 5T S R R ) 22 08, A TR Ok
RSN, VR TR IR, sr B R 72 . SRR
VEME, 4 NaOH % =T 250 mmol/L i, P-FLBk
SRR RS ST EE R R ) il i AN R SR 4
I3 AEPRUEZ B REIE DL N, B R B I [
KA s i RS, R 2% R85 48 b ink ), e
244 250 mmol/L NaOH ¥ /E A kel . thT &1
TR Ac S EEM MR KT OH, H
NaAc % NaOH %y 3E1 T8 BEwk vt iT LAt —20
S0 ] s AR EBE S B WA 2800 By B 1) 1)
BRI O E B, IR BT R], ARSI
L 0.5 mol/L NaAc+0.1 mol/L NaOH 1F A %I (3%
It o

I3 M BE R AR N 0.8 1.0, 1.2,
1.5 mL/min, #EZRFIENT 6 FlBE 4T 52 o
SRR, R EAR T TG, AR, 4
U S A B AR 2, BB B AR
FER Sy i KSR R, AR E AN 1.0
mL/min.

ELL B 4R, M43 50 mg/L 1 Fpl
PUE SR A i AT L 6 b S B A DA (1) bk
VEARR FE VMR e R, LR B IS TR N SEER T 58
R, M H AR E, AR T
Hi 2%

4 #Hig

ARSI SR R 7 Al Bl K R EN 2 AR OR L 2
W, R CEEDURE, AR KRG i PEP-2 [i]
AU, BA 20 0.22 pum EMRIE RV EAN 2 70
T o IKMFHH (TR A HLBEZE CarboPac PA1 (03l T
438505, ] HPAEC-PAD g HL40 I EE IR LL o &5
RRH], A=) 2 40 0K 2 05 il SR BT
PrAARE. EFUPE. HANE. AR . A
SIS BT ST IR R 5 T IEAN TR R A, AR
A, s RORE, RS, ATHT 22
B (1) PR A RS 5 D R () A BT R S
53 30k
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