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Relative molecular weight determination of astragalus
polysaccharides for injection
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Abstract: To determine relative molecular weight of astragalus polysaccharides (APs), we used Shodex
GS620 gel permeation chromatographic column and differential refraction detector (GPC-RI) with dextran as a
reference. Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS) and
GPC combined with multi-angle laser light scattering detection (GPC-MALLS) were also used. GPC-RI measure
showed four peaks of APs, with the M,, of 1 380 000, 231 000, 18 000, and 480, respectively. Three main peaks
were found by GPC-RI-MALLS with the M,, as 1 148 000, 180 000, and 43 000, respectively. Strong signals in 155
000 and 18 000 were detected by MALDI-TOF-MS, which also indicated the sugar moieties of the APs as hexoses.
From our study, we found that the GPC-RI method with universal correction is most suitable for M,, determination
of the APs. Nevertheless, the three methods should be combined and contrasted with each other to obtain accurate
information in research of polysaccharides from Chinese medicine.

WsAR H #: 2018-10-08; &[] H }A: 2018-11-30.
FEG T ¢ 1 5K 2 ML 3 DL 2 24 i BRI A R P AL O T ((2G2016-2-01).
*JEINE# Tel: 86-10-67095277, E-mail: masc@nifdc.org.cn;
Tel: 86-10-84738607, E-mail: njtcm@263.net
DOI: 10.16438/j.0513-4870.2018-0612



FOEAR ST A 2 BRI E T VA I LE R S T 349 -

Key words: astragalus polysaccharides for injection; relative molecular weight; gel-chromatography; multi-

angle laser light scattering detection; matrix-assisted laser desorption/ionization time-of-flight mass spectrometry

Z WA R RIS o I — N K26, TE B AR oy
AR R Bh HEP LA K A 0 1) R 2k R L
FYEA 2Ry, 280 25 208 O A
TETERr 2 — o I BR AR Sk R 2 2 0E I R AT LG AR R
RO RIES S50 B R HNBCR, o 25 AH
Xof 43 I B B G40 A A 5 v T IR DG B 4R AR 2 — 1
YuanBWi 5t 2 B, A [A) A X 431 5 & o A IR A AT 22 B
TEIGIR EAEER I, R A FX 735t & 7E 20 000 /& 45
FA) ) AT 22 B X S180 Jirk J8g AT Lewi i 98 A5 558 & 17 28
AN 5] P 22 W 7= A A ) 5 P B A A X 40 R
B, D1t 22 W F 7 o R A OGS 31 0 B R L 4 AT A A
e AR B AL W, TR 2 b 2 R, A o)
TREFEREABEA TEARENEESH (hE
2y d)2015 ik R, 20K M, &I A BN 2 WE 254
14 o 52 b (D), A T R I B T R A S . M, K
/N B R 22 W8 S 2 ) o 4 o ORI B AR T 1 S
TR o

W8 2 B ARRT 2 T2 0 7 B RE Oh
BRI VB IE i | ARk I 3 v (GPC) BA A B A
AR, JL R s AR g F Y A2 GPC VAR J GPC -
MALLSEIER V. GPCiE & MR U 7E &t e Ak B AR A4
XoF 43 5 P 22 W 0 R B T TR (tg) i B R R
M, S 5 56 A TR XS 201 I H AR AR ) s v
i 2k, SR 5 R It AT 2R T SRAGAE X 4 B
MALLS 7530 5 J3 1 12 Ji BRI S0/ BRI BURE i), 2
TE &N J5 1) 772 AR U, FEAT AT J5 ) 1) D U 3
AT 43~ o1 B2 R0 VR ) VR BE s IE EE . MALDI-TOF-
MSE2E & TR G4 Je i R S5 AR R4 T I, AN
it 0T o 1A A v 2, B R PR, X 2R R
05158, 43 T 9T 5 LR A AL

TS 2 M 2 T 25 2 0 Tt T RO S BRI 2
—, ORIz IR o AR M v S 2
2P (1 247 5 220040086) - 5] T # s HL A s
73 BhIRTTIRRE BB R S, 2R B, A A AR
TR S A S AR TR L A A S e 3 b A
G R B T e R B R A B SR T B R R, AR
SO R IR 3 U vkt AR S 4 T R AT e
FIE I s DL B v S B R 2 R A X A T R
N AR SR AL 2 2| TR Dy A A 24 22 1 7R A T 1
il 78 PR A A A 4 .

MR 5E%E

{28 LC-20AD = R AR 8 18 AN - 7 22 Ao Wl 2%
(H AR B ), 18 £ BE WO G BUR AL (35 1 Wyatt 22
#]), MALDI-TOF-MS 8020 (H 4 & #H /2 7), ViscoStar
IS EE R 28 (35 1 Wyatt 24 7).

RASHIKE A ehERt 7720 | (S1) T
HH LA i 24 S E B B (L5 140637~646-201203),
A e BE 4y T B 6 R 5 (S2) T 35 [E Polymer Stan-
dards A &) . JC/KBREREN, /A al, W T E 2 LR . i
VAR REA PN - 3 Sl /A K Tk
151201, 250 mg/3ffi -

X BB AR EI & FRECSL R A1 9 A X R
4 T & (M) 47 A 180.2 700.5 250.9 750,
13 050,36 800.64 650,13 5350.300 600, I iji 5l #H 1%
fiff 1l Fi 10 mg - mL~ 6] R I W BRI S2 &R A 114
X IR, 4 TR (My) 40 A 1804500+ 3 000,
21 000. 44 000. 72 000. 123 000. 325 000. 530 000.
820 0003 755 000, [7] ¥ il Jexe e it 5 A

MHEMIARABIE DU, RS FRE, I sl A
FCRE L mL 2975 10 mg FRHE R, 1F AR i VA

BREE-RERNE (GPC-RI)MEZRX KH
GPC-RI X AR XS 43 o1 & e o3 AT EAT g o (1% 2% A
4y : & H Shodex GS-620 HQ #t Ji & #% A (10 um,
7.5 mmx30 cm), Ji 3 A 0.7% i R B ¥ 0,
0.6 mL-min, i 40 C, HEFEE: 10 pL, 7~ Z= Al 2%
I 40 C.

MALLSMEE 3l 5% 4[5 GPC-RI %, il 2%
NRI5 MALLS £ H, MALLS 06 K 658 nm, f7 3%
BCHAFE St . MALLS 90° FE Bl B AG I 4 FH R 2R A%
1E, Ho A T AR R 25 K H M, = 3 000 A5 ig i i
Xif R A U4k, dn/dc {84 0.138.

MALDI-TOF-MS il & 75 K i MALDI-TOF-
MS X BE it A 6 23 0 AT R . 2 2,5-
¥ FE K R B T T TE K 10 mg - mL (R K T, 2 A
BURA 5], R, BURA 0.5 pL i T4
b TRE NS IR E o G 2 1 A [ R O %
A% 200 Hz, 4 1F 3 74X, 1% B 5 o8 2400
A, 43 BCEAS, &3 BT 4 ¥ I 800~300 000.



- 350 - 24254 Acta Pharmaceutica Sinica 2019, 54(2): 348 -353

R
1 GPC-RINEZLR

XiF S1.S2 Z 41 A7 Jie A7 It HEL s 1) 4% S5 HEAT 20 0T -
DA HE IR LgM,, A b, DLAR B B T t S A AL A,
it GPCHAF LG =k i R britE i 2k . 2> R 51 i
i BT 75 b v R 285 R 40 3l s S1ty = —9.331x 1033 +
0.368 0 X2 — 5.125 X + 30.03 (r? = 0.999 7); S2: y = —
5.469x10X? + 0.195 8 X? — 2.596 X + 17.86 (r2 = 0.994
8). Frfdnk ith e I wtk an 1 1 Fror, 24 R 0% B
LR MV R A ST IR SR . A I 4 S HEAT 0 A, BT
RS AR Z R e EmE LR,

250

Rentention time / min

Figure 1 GPC-RI chromatogram for astragalas polysaccharides
(APs)
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Table 1 M, determination results of APs by GPC-RI-MALLS
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Figure2 GPC-RI-MALLS chromatogram for APs
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Parameter 1 2 Peak 3 2 Total Distribution coefficient
M, (S1) - 224180 12531 624 80979 17.1
M, (S2) 1380 368 230 851 18 014 481 73969 9.7
Peak area ratio % 2.4 8.9 87.2 15 100
Table 2 GPC-RI-MALLS determination results of APs
. . Peak
Structural information 1 2 3 2
M, 1148 000 180 900 43 400
SD /% 0.9 0.9 25
Root mean square ratio of Gyration (rz) /nm 23.8 10.9 -
Distribution coefficient 14 1.0 1.3
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Table 3  Assignment of the ion peaks in MS spectrum of APs

Polymerization

Peak m/z Assignment
degree/n
Group 1 2615.33 [M,,, + Na]' 16
2776.98 17
2938.56 18
Group 2 2632.61 [M,,, + Na]* 16
2794.54 17
2 956.39 18
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Figure 3  Optimization of GPC chromatographic column
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Calculation method 1 2 3 2
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