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Study on standardization method of Astragalus polysaccharide reference substance

WANG Ying" %, WANG Zhao', AN Jin-hua’, WANG Ya-dan', JIN Hong-yu', MA Shuang-cheng', NI Jian®
1. National Institutes for Food and Drug Control, Beijing 100050, China

2. Beijing University of Chinese Medicine, Beijing 100029, China

3. Pharmagenesis Inc., Palo Alto, California, USA

Abstract: Objective A variety of techniques were adopted to establish a standardization method of Astragalus polysaccharides (APs)
reference substance. This reference substance was used for quality control of APs for injection. Methods The total sugar content was
quantified by UV spectrophotometry ration. The content of monosaccharide was determined by HPLC at detective wavelength of 250
nm after derivatized with 1-phenyl-3-methyl-5-pyrazolone (PMP). The high performance size exclusion chromatography method was
used for the determination of molecular weight and distribution. TLC was applied to check the free monosaccharide. Then the
glycosidic linkage position and configuration were detected by using gas chromatography tandem mass spectrometry and nuclear
magnetic resonance spectroscopy (‘H-NMR). A number of experimental parameters were applied to control the quality of APs
reference substance. Results The APs was composed of rhamnose (Rha), galactose acid (GalA), glucose (Glc), galactose (Gal), and
arabinose (Arb), and Glc was the main component and free monosaccharide were not detected in APs. The result of molecular weight
test showed that there were four chromatographic peaks in APs, of which the main peak (peak 3) My was 12 531 and the peak area
ratio was 83%. The amount of sugar was 94% by UV test in which the glc was calculated as reference substance. There were eight main
types of glycosidic bonds detected by GC-MS. Among them, the 1,4-glucose linkage was the main one. The glycosidic bond confirmed
by NMR was o configuration. Conclusion The standardization method of APs reference substance has been established in this study.
The identification method and determination of sugar amount are accurate and reliable. In the further research, APs reference substance

will be used in quality control of APs products.

ks EHER: 2017-07-21

TEEEN: £ %, &, PPN, sy h st & aRil. Tel: (010)67095424 13691547801  E-mail: wayi_1986@163.com

HBIEEE  DXUR, 5, W, WA S, BT I T 2 R 2 R A H PN FC . Tel: (010)67095277  E-mail: masc@nifdc.org.cn
SAF, 5, FAELIM, BT AR R R R AT . Tel: (010)67095424  E-mail: jhyw@nifdc.org.cn



* 4898 - L&A

Chinese Traditional and Herbal Drugs 25 48 % % 23 3] 20174 12 A

Key words: Astragalus polysaccharides; standardization method of reference substance; molecular weight; distribution;

monosaccharide components; glycosidic bond; quality control

ZHEAE N R BT I — AR, TEARTE
AT RIETFsh. L AP T 2k
HLFRIEHA 2. 2802 i 2 08 o b
WHREMER T —, JESCEkoE, 25 &3
TR YE R RN AR S e ThRe R pu i . U2 M
Mg BB PR A — e
W, HINAWRESEWAERHRRR, FEY
W yE PR S R R A B A R A0, B
TR ARNS 23 T IR B A S A MR i) (Hih T %
PEGERI I 2, A SRR HAl,
Z WER L) I B bR AT AE ) 5 2 ) U A R 1)
YRR T JE 1 e U Tt
53 BT ) 22 R B 14 5t B0 ARt RNREL XSS 21 JoR 2 20 A
el

TR Z M8 (Astragalus polysaccharides, APs)
FE P25 2 PR R OIS BRI R e PR, IR E
AT 2 N . HARE MG 2 2 0
(E 2517 7200400860 2 H T mb LAk S 77
BRI R . BERRSEORY, MR, B
FHAEET WM. B, St HFRER
I FRT APs Xof HE it 2 HE 3 L R AR SR 228 1 —
P i N iy (PN GRS E s A S et I E S
el ZE 5, W] REAE MR ok 2 0 TR AR Bk = T 8 1 1)
HELTA M AT 36 B2 4G TR A " P2 HE RS
il APs fEy APs XL JERL, WP ESL T APs X
AL T %, BT HEME RN, R T 2/
FRTF-B 4G 107 A H 54 s AE AT e, o
TE P A LA g R O KRR R R O,
BETF S B0 B P g PO b xt
FUE R MEATER R, DAARE A At A 24 22 0 HE
(T R B i H Pt 5%

1 UEEHH
1.1 &5

€2695 TS WO AR A - A I 25, Waters
AT LC-20AD i 280 £ 35 A3 -7 22 A6 W 2%
GCMS-2010 S ARG FRER A, HARBEAH;
HEEIE A S, R AT]; 500 MHz #2413
PRV IEAX, Bruker A #].

1.2 5t m

XTI LA AP (LS 110833-201205) EFLHE

(#t5 100226-201105). F-FLHERERR (L5 111646-

200301). FZFE=FE (45 10027-201102). Dy~Dg
i BERERT AR 0 TR (My) RPN, LLE
X RE I T R 2 R E T AR s R =
B (fit'5 CDAA-261002), S BKT 97%,
T s AR AR -8 53 F -5 nit ek
fil (PMP), JilifE4r40 99%, [ Acros Organics A
Fls 2 PPEBERTRAAME (S C12087500). FRAEHE
(#t5 C16813500) 4T Dr Ehrenstofer A #], i
IEIIRT 97%; HLiklih: APs PR ERL, H3E
Bz EERAAR A A SEM4E, #'5 APS130901, Fi&
2 H>90%.

2 FESH#R

2.1 BBERCNE

2.1 PRSI o R SRR 2R R
FUPERERR . M08, PILbE. PR ARNE R, %50
FHEC 1010200 10 2 EUHIVEAR A ARV
IR IR N | mg/mL. & BRI AR
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Fig. 1 HPLC of monosaccharide components in APs
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Table 1 Determination results of monosaccharide
components in APs
Lk tr/min YT i) B E /%

e i 14.28 0.2
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Fig.2 TLC for determination of free monosaccharide in APs
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Fig.3 Extract ion flow chart of PMAA products of APs
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Table 2 Determination results of the glycosidic linkage position in APs

W5 fp/min  AHXS LR B I ] PMAA FARXE 737 i SEE PR Yo L/ %
1 114 0.60 1,4-Ac,-2,3,5-Me;-Araf 309 1-linked Araf 2.77
2 14.3 0.76 1,5-Ac,-2,3,4,6-Me,-Gle 323 1-linked Glc” 6.60
3 15.6 0.83 1,4,5-Acs-2,3-Me,-Araf 337 1,5-linked Araf 3.94
4 18.4 0.99 1,5,6-Ac;-2,3,4-Mes-Glc 351 1,6-linked Glc* 1.52
5(S) 188 1.00 1,4,5-Ac;-2,3,6-Mes-Gle 351 1,4-linked Glc* 74.55
6 20.6 1.09 1,3,4,5-Acy-2,6-Me,-Gal 379 1,3,4-linked Gal 4.56
7 223 1.18 1,4,5,6-Acy-2,3-Me,-Glc 379 1,4,6-linked Glc 8.66
8 244 1.27 1,3,4,5,6-Acs-2-Me-Glc 407 1,3,4,6-linked Gle 0.92

@ik A S OB R T 50

“means the determination results of the glycosidic linkage position have been confirmed by the reference substances
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Fig. 4 HPLC for molecular weight determination
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Fig.5 NMR chromatogram of reference substances and APs for configuration determination
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Fig. 6 Optimization of GPC chromatographic conditions
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R, — R VA R B e Sk S 2 B AR &
BEAZER. a WHRLTES 65.0~58, B
RIS TE S 0 4.4~5.0, TR LAl 19 3F 5 5k 5
TAEFIE 53.2~4.5. RMELR 6537, 4.94, fir
TR, HHACFEARES o B =—2, %
TE T EE VS A RN A 25 o B ST A A A B
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SE, BT BHAR RS . X BB A O s 7 v K
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Mo BT HAKMERATAN G P IRET:, =
YA, B E S R — e . AR
XTUETTERE S M ISR R AT I, P
REERWNFER 3 s, MERTTE H R R 1) 5]
W S fa e M 2, IR 8%, HHEAE 2
h EHGEIH BT, JTCEEFRE. HAbL
FELNE R R e AN OE MEIE AR T & o J il 225K,
HHBEEMEAE. Mo s 5ml e e e %
ANE, RIS R A S B AR SR Z0PE R PR
HHEATHLE -
+=3 BBERNESZEREN. BWERESHLE
Table 3

monosaccharide components method

gk FaEME (24 h) RSD/% [ %/% B 1 RSD/%

Stability, recovery and reproducibility of

CikL 0.4 103.9 5.3
Sh 8.5 82.6 22.3
(TERISE ] 0.9 83.4 29.1
PR R R 60.4 8.2 10.7
2 5.6 61.0 43

3.5 A RHE

B 2l @57 HPLC v 52 HpE2H Rl . TLC 7%
G AR R . GC/MS Ve B E A
GPC VM 58 FHX 2 F i 54 e ki e s
B B DA S AZ M0 5 e S S B, BE 1 APs X
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AT 57 A1 W 14 420 5 1) 2 L 20 0 LA T 68.0%

2.0%- 2.5%; TLC VA8 A i o S ANTSASE H Uit 25 7
B P FLBERIBTRLALRE  AHXT 73 5 &l € HPLC
itk B AR O B 4 S B, L 320 (3
S8 M, BN 8 000~18 000, WA 4 b N A
/N 60%; APs &M EZE LR G . 1,4-. 4,6-4

Lo-fii&E T, S5FF 0. FEE ML,

FEAR B T A S AL B (g 9 10~25 min) M HY
U P 87— 301 2 A BB UV I E APs
& 2 HECLE AR NMAMET 90%; APs 1,4 R 1,6
A BRI I A NN o H 8L,
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