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Abstract: [Objective]l Explore the preparation process, structural characteristics, and biological activity of Agaricus blazei
polysaccharide-chromium(I1I) complex [ABMP-Cr(IlI)]. [Methods] Polysaccharides were extracted from Agaricus blazei by
water extraction and alcohol precipitation. The optimum preparation conditions of ABMP-Cr(I1I) were studied by single factor
and response surface method of reaction temperature, substrate concentration, reaction time and pH. Its structure was analyzed
by scanning electron microscopy and infrared spectroscopy, and its hypoglycemic activity was analyzed by measuring the
inhibition rate of a-amylase and a-glucosidase. [Results] The optimum conditions for the preparation of ABMP-Cr (I11) were

as follows: reaction temperature 22.0°C, reaction time 40 min, pH 6.0, substrate concentration 24.00 mg-mL ™', Under these
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conditions, the chelating rate of ABMP-Cr (III) was 90.13%. Agaricus blazei Murill polysaccharides ( ABMP) had a long block

structure, and the surface of ABMP-Cr (III) was smooth and lamellar structure. The binding sites of cr’ to polysaccharides

were O-H, C-H and C-O-H. The hypoglycemic activity of ABMP-Cr (11I) increased with the increase of sample concentration,

and its effect was better than that of ABMP. When ABMP-Cr (III) was 0.6 mg-mL 71, the inhibition rate of a-amylase could

reach 55.11%. When the concentration of ABMP-Cr (I1II) was 5 mg-mL 71, the inhibition rate of a-glucosidase was 40.48%.

[ Conclusion] ABMP-Cr (I1I) has high preparation efficiency under the optimal preparation conditions in this study, and its

structure is significantly different from ABMP. ABMP-Cr (III) has good hypoglycemic activity and has good development

prospects.

Key words: Agaricus blazei; polysaccharide - chromium (III) complex; chemical structure; hypoglycemic activity
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Table 2 Response surface experiment design and results
IES FEES
i Factor BERY i Factor BERY
No. Chelation rate/% No. Chelation rate/%
A B C D A B C D
1 -1 -1 0 0 79.99 16 0 1 1 0 88.50
2 1 -1 0 0 82.34 17 -1 0 -1 0 88.38
3 -1 1 0 0 89.99 18 1 0 -1 0 86.75
4 1 1 0 0 87.99 19 -1 0 1 0 87.88
5 0 0 -1 -1 85.48 20 1 0 1 0 88.28
6 0 0 1 -1 88.89 21 0 -1 0 -1 80.87
7 0 0 -1 -1 87.95 22 0 1 0 -1 88.35
8 0 0 1 -1 87.04 23 0 -1 0 -1 83.02
9 -1 0 0 -1 85.60 24 0 1 0 -1 88.39
10 1 0 0 -1 88.71 25 0 0 0 0 87.02
11 -1 0 0 -1 89.38 26 0 0 0 0 88.66
12 1 0 0 -1 88.32 27 0 0 0 0 87.18
13 0 -1 -1 0 76.95 28 0 0 0 0 86.82
14 0 1 -1 0 87.41 29 0 0 0 0 86.33
15 0 -1 1 0 80.80
*3 EHARERESH
Table 3 Analysis of variance on regression equation
T3 2R SFIA H Y175 Fit PlE BEE
Source of variance Quadratic sum Degree of freedom Mean square F value P value Significance
7Y Model 279.75 14 19.98 20.94 < 0.0001 o
A 0.1141 1 0.1141 0.1195 0.7347
181.43 1 181.43 190.13 < 0.0001 **
5.98 1 5.98 6.27 0.0253 *
D 3.20 1 3.20 3.36 0.0883
AB 4.73 1 4.73 4.96 0.0429 *
AC 1.03 1 1.03 1.08 0.3164
AD 4.35 1 4.35 4.56 0.0510
BC 1.90 1 1.90 2.00 0.1796
BD 1.11 1 1.11 1.17 0.2984
CD 4.67 1 4.67 4.89 0.0442 *
A 3.31 1 3.31 3.47 0.0836
B 55.00 1 55.00 57.63 < 0.0001 **
c 1.30 1 1.30 1.36 0.2622
D’ 1.71 1 1.71 1.79 0.2022
#%7¢ Residual 13.36 14 0.9542 — —
RAUTH Misfit term 10.29 10 1.03 1.34 0.4168 ENTES
4ii{% 7 Pure error 3.07 4 0.7664 — —
JE A1 Summation 293.11 28 — — —




6 1Y

WEKE: BRE SR () &5 ehH & B E o4k & ARSI 633

I 2 2 S 8 T P 55 T 4
{9 pHL U SH T AT RS . e 0

S St
ST S SO SSRSS SIS
‘{\8&3{%\{‘3\“:\‘\‘\‘

I A, $ i pH {E AT BE X 285 A 48 THE HITE O i
F MAER B SO, XA T AT REDRSS -

&
Chelation rate/%

2 ZEEREZEFHERIES RSNG00 EE

Fig.2 Response surface diagram on effects of factors on chelation
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