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Extraction of dietary fiber from Ganoderma atrum with
response surface optimization
YIN Peng—fei, LI Chang,NIE Shao—ping, WANG Jun—qiao,DAI Jun,XIE Ming-yong"

(State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract:Response surface methodology was applied to optimize the extraction conditions ofsoluble dietary
fiber (SDF) and insoluble dietary fiber (IDF) from Ganoderma atrum. Effects of enzymolysis temperature,
reaction time and material-liquid ratio on the yield of SDF and alkaline extraction pH,temperature and time on
the yield of IDF were investigated. Results exhibited that the optimum extraction conditions were as follows:
enzymolysis temperature and reaction time was 98°C and 103min, solid-liquid ratio was 1:32,alkaline extraction
pH,temperature and time was 10,48°C,41min. The yield of SDF and IDF was 1.08% and 88.68% ,respectively,
under optimized conditions.
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Fig.1  Extraction process of SDF and IDF
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Table 1 Factors, levels and codes of

SDF’s Box—Behnken design
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Fig.2 Effect of hydrohysis time on the extraction yield of SDF
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Fig.3 Effect of material-to—liquid ratio on the extraction yield
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Table 3 Response surface test results of SDF
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Table 4 Response surface test results of IDF

SIS X, X, X, Y SDFf$# (%) K X', X’, X, Y IDFF3% (%)
1 -1 -1 0 0.83 1 1 0 1 88.14
2 1 1 0 1.02 2 -1 0 1 87.88
3 -1 1 0 0.97 3 -1 -1 0 86.67
4 -1 0 -1 0.85 4 0 -1 88.23
5 1 -1 0 0.97 5 0 -1 -1 87.66
6 0 1 1 0.99 6 0 1 -1 88.12
7 0 -1 -1 0.84 7 -1 1 0 87.90
8 0 -1 1 0.92 8 1 1 0 88.02
9 1 0 -1 0.99 9 -1 0 -1 87.02
10 -1 0 1 0.98 10 0 -1 1 87.67
11 1 0 1 1.04 11 1 -1 0 87.80
12 0 1 -1 0.89 12 0 1 1 88.30
13 0 0 0 1.05 13 0 0 0 88.65
14 0 0 0 1.08 14 0 0 0 88.60
15 0 0 0 1.06 15 0 0 0 88.50
16 0 0 0 1.08 16 0 0 0 88.88
17 0 0 0 1.06 17 0 0 0 88.80
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F=1.16,p=0.4289>0.05/ I 3 , ¥ & R ER?=0.9882,
I R BUR?,=0.9730, HFK6T] HlI, L F=26.76, p=
0.0001<0.01 {2 %, RAUTNF=0.91, p=0.5102>0.054 .
2, P RBR?=0.9718, &2 1E REIR?,,=0.9354. 1153
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Table 5 Analysis of variance of established regression model for SDF yield

T FERR il B ¥y FIE p>F W
R 0.11 9 0.013 65.09 <0.0001 ok
X, 0.019 1 0.019 98.95 <0.0001 o
X, 0.012 1 0.012 62.52 <0.0001 o
X, 0.016 1 0.016 84.31 <0.0001 o
X, X, 2.025x107 1 2.025x103 10.54 0.0141 *
XX, 1.6x10 1 1.6x107 8.33 0.0235 *
XoX;5 1x10 1 110 0.52 0.494
X2 4.244%107 1 4.244%107 22.09 0.0022 o
X2 0.032 1 0.032 164.9 <0.0001 o
X2 0.02 1 0.02 105.1 <0.0001 o
k7 1.3451x107 7 1.9211x10*
AU 6.251x10* 3 2.0831x10* 1.16 0.4289
aliip e 7.21x10* 4 1.81x10*
pswill 0.11 16
R’=0.9882 R?,=0.973

11 p<0.01, B 5 35 25 7% p<0.05, 1 35 22 5 K6 .
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Table 6  Analysis of variance of established regression model for IDF yield
J5 25 KR V-5 A A ¥177 FfH p>F W
AR 5.44 9 0.6 26.76 0.0001 i
X7, 0.92 1 0.92 40.92 0.0004 *k
X’, 0.81 1 0.81 35.68 0.0006 ok
X', 0.12 1 0.12 5.1 0.0585
XX, 0.26 1 0.26 11.28 0.0121 *
X"\ X, 0.23 1 0.23 9.98 0.0159 *
X", X; 7.225%107 1 7.225%107 0.32 0.5895
X2 1.54 1 1.54 68.02 <0.0001 o
2 0.99 1 0.99 43.68 0.0003 ok
X2 0.29 1 0.29 13.01 0.0087 Hk
Vi 0.16 7 0.023
ARAUI 0.064 3 0.021 0.91 0.5102
aliiR e 0.094 4 0.023
Jgil 5.6 16
R*=0.9718 R?,4=0.9354
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