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[ Abstract] Objective To study the standard extract of hedysarum polysaccharide
(HPS), and to screen and optimize its "deproteinization-macroporous adsorption resin
purification and enrichment" process method and process parameters. Methods Taking
the protein removal rate and polysaccharide loss rate as indexes, the deproteinization
effects of four different methods were compared, and the process parameters of the selected
methods were optimized. Taking adsorption capacity and adsorption rate as indicators,
the purification and enrichment effects of four types of macroporous adsorption resins
(AB-8, D-101, NKA-9, X-5) on HPS were investigated, and the related process parameters
were optimized. Phenol sulfuric acid method and Coomassie brilliant blue method were
used to determine the content of polysaccharide and protein. The basic characteristics
of polysaccharides before and after purification were compared by UV and IR methods.
Results Sevag method was selected for deproteinization, and AB-8 macroporous
adsorption resin was the preferred resin. Through the optimization of process parameters,
the purification process was determined as follows: 10 mg-mL™" crude polysaccharide
aqueous solution, deproteinization twice with 1/2 volume of chloroform-n-butanol (4 : 1,
v/v) mixed reagent; after the residual organic solvent was removed, the pretreated AB-8
macroporous adsorption resin column was loaded with 1.5 mg-mL" aqueous solution [the
ratio of resin amount (g) to loading volume (v) was 1 : 10], and the sample was loaded
twice at a flow rate of 2.0 mL-min"'. After dynamic adsorption, static adsorption was
carried out for 6-8 h, and then elution was carried out with 1.0 mL-min"' of 30% ethanol
until the eluate had no obvious basic copper tartrate reaction, the eluate was collected and
concentrated to 1 : 1 with the original drug, anhydrous ethanol was added to 80% alcohol
content, the precipitate was precipitated for 10 h, then filtrated it and the precipitate was
rinsed with anhydrous ethanol and acetone and the HPS was extracted. Conclusion The
verification experiment showed that the purity of HPS sample was increased by 1.27 times
after purification and enrichment by this process. There was no protein absorption peak
at 260 nm and 280 nm in UV spectrum. IR spectrum showed more prominent absorption
peaks of polysaccharide structure characteristics, which indicated that the purification
process was effective and had no influence on the main structure of HPS. The optimized
HPS deproteinization and macroporous resin purification process is stable and feasible, with
good repeatability, so that the polysaccharide can be purified and enriched, which provides
a research foundation for the formation of HPS standard extract and its ability to become a

scientific raw material of preparations.

[Keywords ] Hedysarum polysaccharide; Deproteinization; Macroporous adsorption

resin; Purification process
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Figure 1. Screening of deproteinization method and screening of deproteinization conditions by

Sevag method
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Table 1. Confirmatory test of deproteinization by Sevage method (n=5)

Ok JEH R AR E G JEH VR AR E G
(mg * mL) GeRigEe s EARE R HEABRRE (%) EZ i ZiEeE  ZFERRE (%)
(mg-mL™")  (mg-mL™") (mg-mL")  (mg-mL™")

10 0.4020 0.2802 30.299 5.9380 5.2350 11.839
10 0.4020 0.2735 31.965 5.9380 5.3000 10.744
10 0.4020 0.2673 33.507 5.9380 5.2530 11.536
10 0.4020 0.2709 32.612 5.9380 5.3120 10.542
10 0.4020 0.2652 34.030 5.9380 5.1980 12.462
SEI(E 32.483 11.425
RSD (%) 4.489 6.923
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Figure 2. Effect of resin type on polysaccharide enrichment of Radix Hedysari
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KA 69.30% . AiALE RULT e 2 2 A,
5 HiL 2
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Table 2. Validation experiment of purification of Hedysarum Polysaccharide by AB-8 macroporous resin

. SRR ARSI G BeR  RORRBGRE T aifbfeRES AR
ZHEE (mgeml”) ZHEE (mgeml™) (%)  ZHERE (%) ZHERE (%) (fiF)
1 1.5 1.023 68.20 62.37 79.51 1.27
2 L5 1.083 72.20 62.37 80.59 1.31
3 L5 1.014 67.60 62.37 76.81 1.23
¥ (E 69.30 78.97 1.27
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JE 2 Ak Ak 35 1) 22 WEAE 7K I VZE 280 nm I K
AR WG, A% TR FNER BT B, nT LAl ks
R .
2.6.2 AHF et ol i AT

B4l Ak /5 5 19 HPS FE i f R 1.50 mg, 5
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Wl 3 392.1 em™ BRFIT (1) 5 WG 004 2 i —OH f9 fif
ARSI EE; 29234 cm™ Fl 1 427.6 em™ b
W C—H SRR 35 A 1 664.4 cm™
e AT B I WA 2 PR R FE B C=0 X AR 45 % 50 e
SIESAY; 1 054.1 em™ 22 A7 R 55 W AT 06 2 ) it
C=O-C IAEXTFRYR BI04, Ay Ntk A P R IR LA 0
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P (nm)
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Figure 4. UV spectrum of purified Radix Hedysari

polysaccharide
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Figure 5. IR spectra of HPS before and after
deproteinization
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