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Process Optimization of Hericium erinaceus Fermentation for Modifying Dietary Fiber in Corn Husk
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Abstract: The soluble dietary fiber (SDF) in corn husk was biologically modified by solid—state fermentation
with Hericium erinaceus. The effects of H. erinaceus inoculation amount, fermentation temperature, and
fermentation time on the content of SDF in corn husk were investigated. The conditions were optimized by
single—factor tests and response surface methodology as fermentation at the inoculation amount of 8% and 25 C
for 7 days. Under the optimum conditions, the measured SDF content was (8.39 + 0.14) g/100 g. The adsorption
capacity of the SDF after fermentation for nitrite, cholesterol, and cholate significantly increased compared with

that before fermentation.
Key words: corn husk; soluble dietary fiber; Hericium erinaceus ; solid—state fermentation; process optimiza—

tion
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Table 1 Factors and levels of the response surface methodology
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Fig.1 Effect of inoculum amount on the content of soluble dietary

fiber
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Fig.2 Effect of fermentation temperature on the content of soluble

dietary fiber
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Fig.3 Effect of fermentation time on the content of soluble dietary

fiber

11l 3 R, K5 R )X SDF & & i 5% 52 5 1
THE TR 853558 7 Rt ,SDF & &, >
7.40 /100 g3 55 9 Kif,SDF Sk, N 7.38 ¢/100 g
SDF % it I 5 35 5 i) (] (9 ZE 4 B s (A AE 9 d 5
SDF & A7 r N1, W] B R o 5 55 S v s R i o pk
FIHBIA R DL AR, R ZE KIFIGTHAE SDF, 1
HRE SR [ A REA B SR bk o3 sl AT
PERL ST T W, TR A O FI AP S O 34T R AR RE
JI9k55 3 SDF & i AR, R, SRR EE SR ] 7 d
H ARG SR ]

2.2 Wl T I A SR AT
22,1 ma ARG B S 4

M PR 3 06 25 S 51T Box—Behnken 3256 15
T, DA SIS & Bl tE FOK B2 SDF e 44, sk
Bt R AR NGR 2 R,

# 2 Box—Behnken iXI8i&it R &R

Table 2 Box—Behnken design and results

. - I yenpn o SDF FrfE/
WS A RE/% B YFREIEC C BFRmE/d
(g/100 g)
1 8 23 5 3.32
2 8 25 7 7.97
3 6 25 9 3.48
4 10 23 7 5.47

%% 2 Box-Behnken i®IiZit K& R

Continue table 2 Box—Behnken design and results

W A B BRREC Bt S0 o

(/100 g)
5 10 25 5 5.26
6 8 25 7 8.13
7 8 25 7 8.30
8 8 25 7 7.97
9 8 27 9 6.83
10 10 27 7 4.38
11 10 25 9 3.69
12 8 23 9 4.25
13 6 27 7 4.52
14 8 27 5 4.81
15 8 25 7 8.30
16 6 23 7 2.11
17 6 25 5 2.97

I Design—Expert 12 X 2 h R T £
TG o007, A9 B b 2 (A) B SRR (B) Fld%
FEWF ] (C)3 A ZE 5 SDF & hF 22 18] 1 [8] 05 )5 72 Ky
SDF & 1/(g/100 g)=8.13+0.715 04 +0.673 7B+0.236 3C—-
0.875 04 B-0.520 0A C+0.272 5BC-2.484*-1.53B8-1.80C?,

T3 2253 A Rk 3 o,

®3 EERERTESHR

Table 3 Analysis of variance of the regression model

P37 O HiE HE FE PE BEME
R 67.57 9 7.51 1680  0.0006  **
AR 4.09 1 4.09 9.15 00193 =
BIFWE  3.63 1 3.63 812  0.0247  *
CHiFRmtm 04465 1 0.446 5 0.9989 0.350 9
AB 3.06 1 3.06 6.85 00345
AC 1.08 1 1.08 242 01638

BC 0.297 0 1 02970 0.664 5 0.441 8

A 25.96 1 2596  58.08 0.0001  **

B 9.87 1 987 2207 00022

los 13.65 1 13.65 3054 00009
i 3.13 7 04470

KPR 3.02 3 1.0l 3697 00022 **
FEPLIRZE 01089 4 0.0272

Pyl 70.70 16

2 TR 3 (P<0.05) ;% FRFEmR 2 2% (P<0.01),

HH 3% 3 AT, IR 35 (P<0.05) , e RN R=
0.955 7, Ut BN 5 SRR AL BERR AT EAS IS
o BERRE REFRIREE AR (] 3 SR XS SDF & i
1) SE M AR B2 /NI Ry 2 > 15 1R BE > 15 7R B[R]
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Fig.4 Effect of the interaction between inoculum amount and fermentation temperature on the content of soluble dietary fiber
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Fig.5 Effect of the interaction between inoculum amount and fermentation time on the content of soluble dietary fiber
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Fig.6 Effect of interaction between fermentation temperature and fermentation time on the content of soluble dietary fiber
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h 8.245 /100 g, Jy Iy HEHEATIRGS , ol HE AW SR Ry 42
Tt 8% JEFRSE 25 °C i FRadE] 7 d, FEb IR T, i
17 3 YCFATI IR Bk, 5200 KK Je SDF 75 14 (8.39+
0.14) /100 g, 5 FMIE D 2280/ ]S, B HTZ A AL oK
B2 SDF & i ARALIL A RO RAF . R EERT E oK Bz v
SDF £ 4(0.33+0.03) ¢/100 g, i AL)5 T K B SDF &
TR T 24.42 f%,
2.3 EAEERER AR T b

KT oK B SDF Xof SV fiff /2 45 114 W B 6 7 4n
K7 s .

= K BEHT SDF
500 @ K 1)n SDF
S 400F
=To]
3
= 300
g
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S 100}
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Fig.7 Adsorption capacity of soluble dietary fiber before and after

fermentation for nitrite

Hi &l 7 I AT, pH2 544 & BT SDF SRS R 8 11
W R i hy 488.73 wgfg, A TH ST SDF VA R Fh i) iz o e
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BRE F1 344 B AR 4k, H. pH2 BVE NFREEH SDF TFfil§
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Fig.8 Adsorption capacity of soluble dietary fiber before and after

fermentation for cholesterol

H1 & 8 T, & T i WA AR 2% 44 SDF IR [ i
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Fig.9 Adsorption capacity of soluble dietary fiber before and after

fermentation for cholate
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