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Effects of Steam Explosion Pretreatment on the Physicochemical
Properties and Regulating Intestinal Flora of Polysaccharides
from Hericium erinaceus Fruit Body Residues
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LIU Yanfang®", GUO Qingbin""
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2.Institute of Edible Fungi, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China)

Abstract: To investigate the effects of steam explosion (SE) pretreatment on the extraction, physicochemical properties of
polysaccharides from Hericium erinaceus residue and their in vitro gut microbiota fermentability characteristics, water-
extracted residues of Hericium erinaceus fruit bodies were treated by conventional crushing and SE to prepare crude
polysaccharide fractions. Results showed that the yield, polysaccharide and S-glucan content of SE pretreated fraction
(HCQ) reached 13.36%, 58.20% and 47.93%, respectively, which were 2.18, 1.57 and 1.59 times that of HCW obtained by
conventional crushing treatment, suggesting that SE could significantly (P<0.05) promote the release of polysaccharide

components from the residues. SE also reduced the molecular weight of HCQ and released small molecular fractions, while
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increasing the molar ratio of glucose in monosaccharide composition. During in vitro fermentation by human feces process,

HCQ could obviously (P<0.05) improve the abundance of beneficial bacteria (such as Firmicutes) and the production of

short-chain fatty acids, while reducing the abundance of harmful bacteria (such as Escherichia-Shigella) than HCW, which

could be beneficial to human body health. This research provides a basis for the application of SE in the preparation of

polysaccharides from Hericium erinaceus residues and the potential role of HCQ as prebiotics in positively regulating gut

microbiota.
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Fig.1 Monosaccharide compositions and molecular weight
distributions of crude polysaccharides from two different
pretreated Hericium erinaceus water extracted residues
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Table 1 Comparison on yield and chemical compositions content of crude polysaccharides from two different pretreated Hericium
erinaceus water extracted residues
I UL DIRES (%) ZHiE (%) SRR S (%) BEAEH(%) S (%)
HCW 6.12+0.63° 37.05+1.06" 30.09+0.71° 13.24+0.01* 1.52+0.08°
HCQ 13.36+0.96" 58.20+1.77° 47.93+0.37* 9.26+0.02° 3.17+0.15°

TE: AR TR B A AR BE 7 2R 22 5 250 #7, P<0.05,
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Table 2 Comparison on molecular weights of crude

polysaccharides from two different pretreated Hericium
erinaceus water extracted residues

R I 1 I 2 I 3 % 4
HCW 5.529x10° 2.689x10’ 6.307x10° 6.946x10°
HCQ 2.189x107 1.738x10° 1.809%10° 1.128x10°
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Table 3 Changes of total sugar and reducing sugar content
in different digestion times

B (mg/mL) IR i (mg/mL)
HCQ HCW HCQ HCW

AL 0 min 1.536£0.003* 1.037+0.002* 0.022+0.004* 0.027:£0.000°
5min 1.420£0.007° 1.050+0.009* 0.027+0.012* 0.030:£0.003
0h 0.862£0.010° 0.712£0.004* 0.063=0.044* 0.066+0.007*
HWOEIEL 2h  0.898+0.011° 0.670+0.005* 0.059+0.011° 0.063:0.005"
4h  0.829£0.005" 0.625+0.003* 0.056=0.008" 0.068+0.002*
0Oh 0.529£0.016" 0.281£0.021* 0.025£0.018" 0.049+0.003*
N L 2h  0.480£0.007* 0.330£0.007* 0.027£0.013* 0.053%0.002*
o 4h  0.509£0.004° 0.335£0.013* 0.026£0.019* 0.050+0.003*
6h 0.485£0.008* 0.353£0.010° 0.028+0.009* 0.040+0.003"
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0 ND
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24 6.49+0.61*"

48 9.08+1.12*°
0 ND

12 2.40+0.04>°
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48 8.34+1.28C

0 0.36+0.03*

12 0.38+0.03°*

24 2.06+0.54*

48 9.98+0.95%C

CON AmY HCW HCQ

ND ND ND
14.8420.38%% 21.40+0.86™* 22.35+0.43"*
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