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Extraction and purification of polysaccharides from Angelica and their
immunoregulation effects based on a zebrafish model
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Abstract ; In order to optimize the extraction and purification process of Angelica sinensis polysaccharide and evaluate
their immune regulation functions. The extraction yield of Angelica polysaccharide was used as the primary index. The
extraction conditions were optimized via single—factor and orthogonal experiments, followed by purification of the
extracts. The immunoregulatory effects of different purified polysaccharide fractions were then investigated. The results
showed that the optimal extraction process was as follows ; crushing Angelica sinensis, adding 3% cellulase and 150
times pure water, adjusting the pH to 5 with citric acid, and extracted at 50 'C for 2.5 h. Under the above conditions,
the polysaccharide extraction yield was (36.71 +0.38)%. The crude polysaccharide was separated and purified to obtain
two main polysaccharide fractions: APS—1 and APS—2. Immunomodulatory assays demonstrated that both APS—1
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and APS—2 significantly enhanced the phagocytic activity of zebrafish macrophages, with the effective concentration

was about 50 pg/mL. Thus, the method employed in this study was demonstrated to efficiently extract and purify

Angelica polysaccharides, The obtained Angelica polysaccharide fractions demonstrated notable immunomodulatory

activity, providing data support for the extraction, purification and functional research of Angelica polysaccharide in

the future.
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Table 1 Factors and levels for orthogonal experiment on

Angelica polysaccharides extraction
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Figure 1 Effects of enzyme amount (4), enzymolysis time (B), enzymolysis pH (C), enzymolysis temperature (D),
and solvent—to—material ratio (E) on the extraction yield of Angelica polysaccharides
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Table 2 Analysis of orthogonal experiments
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1% /h /'C pH {H /%

1 2 1.5 45 4 28.36+£0.39

2 2 2 50 5 32.09+0.28

3 2 2.5 55 6 26.23 £0.54

4 25 1.5 50 6 29.30+0.43

5 25 2 55 4 26.01+£0.57

6 2.5 2.5 45 5 33.29+0.36

7 3 1.5 55 5 30.49+0.25

8 3 2 45 6 29.33+£0.47

9 3 2.5 50 4 31.51+0.55
W1 28.893 29.383 30.327  28.627
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Figure 2 The elution curve of Angelica polysaccharides
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Table 3 Effects of APS—1 and APS—2 concentrations on

macrophage phagocytosis

5 FlaDOt ek PR TR
(APS—1) (APS—2)
AT 65.25+6.126 67.01 +£4.329
EF4 54.09+3.201* 56.32+3.301*
PR 2R 52.91+3.542* 53.30+3.798"
100 pg/mL 52.23+3.793* 53.44+3.336"
50 pg/mL 52.55+4.018"* 53.21+3.819*
25 pg/mL 54.43+5.235 56.29 +5.900

. SERA KR, *. P <0.05
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