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Optimical Liquid Fermentation Conditions of Total Triterpenoids
from Poria cocos Mycelium by Response Surface Methodology

Gao Xue-ling, YANG Su—yun, YAN Yun-mei, SHEN Hui
(College of Tea & Food Science And Technology, Anhui Agriculture University, Hefei 230036, China)

Abstract: On the basis of single factor experiments,initial pH,VB1 ,rotation speed and culture
temperature were selected as independent variables to optimize liquid fermentation conditions of
total triterpenoids from Poria cocos mycelium. Using RSM design analysis,the optimal liquid
fermentation conditions were achieved and listed as follows:initial pH 5.45,VB, 7.3 mg/L,rotation
speed 132 r/min, culture temperature 26.6 °C. Under these conditions,the yield of intracellular total
triterpenoids reached 7.06% ,which increased about 35% than before.

Keywords: Poria cocos, liquid fermentation, total triterpenoids of mycelium, response surface

methodology
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1500
[13-15]
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117
AAERRERRRTRTAMOCRAEROIR
1.1
5.78 (Poria cocos 5.78):
1.2
1.2.1 A Fik A AL (gL) 30.0,
3.9, 5.1,KH,PO, 1.0,MgSO, 0.5,VB,
0.005;pH
1.2.2 A ah R B3R (g/L) 30.0,

10.0,KH,PO, 2.0,MgSO, 1.0, VB, 0.005,
20.0;pH

1.3

1.3.1 #@3% 4% PDA

132 #-FiRr¥EH 250 mL
60 mL,121 °C .0.1 MPa 20 min,
150 r/min, 26 C,

7d, 3d,
10% .

133 AmABRER 250 mL

60 mlL, 10 %

150 r/min, 28 C,
11 d,
14
141 REBHLZAEEZHRR 4 000 r/
min 20 min ,60 C o
100.0 mg, 5.0 mLL 1
h, , , 25 ml,,
[1310
142 REW LRGN E [19]
0 T
2.1 Plackett—Burman
N=12

Plackett—Burman 11

( . . . pH.

KH2PO4 MgSO4 .VBI , . )

) L,
Design Expert
’ 2
2 3 pH.VB,,

4 ,
15.66% .18.34% .53.19%  8.17%

(P<0.000 1),R*=0.953 5, R?*,;=0.926 9,

C.V. 4.31%, Adeq Precision  17.04,
2.2
2
pH.VB,
4
4,
4 4
5 4
pH 5.4,VB, 7 mg/L,
130 r/min, 26.5 C,
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1 N=12 Plackett—-Burman

Tab.1 Design matrix and experimental results of Plackett—Burman design as N=12

I EE S RN R EN S S S T
1 1 1 -1 1 1 1 -1 -1 -1 1 -1 4.26

2 -1 1 1 -1 1 1 1 -1 -1 -1 1 5.45
3 1 -1 1 1 -1 1 1 1 -1 -1 -1 5.79
4 -1 1 -1 1 1 -1 1 1 1 -1 -1 6.24
5 =l =l 1 =l 1 1 =l 1 1 1 =l 4.56
6 =l =l =l 1 =l 1 1 =1 1 1 1 6.03
7 1 =l =l =l 1 =l 1 1 =l 1 1 4.25
8 1 1 =l =l =l 1 =l 1 1 =l 1 6.05
9 1 1 1 =l =l =l 1 =1 1 1 =l 4.56
10 =l 1 1 1 =l =l = 1 =l 1 1 4.96
11 1 =l 1 1 1 =l =l =l 1 =l 1 6.87
12 =l =l =l =l =l =l =l =l =1 =l =l 5.39
3,
2 N

Tab.2 Levels, partial regression and effects of experimental variables

1%
30 36

X, /(g/L) -0.071 0.067 -0.014 0.75
X /(g/L) 9 10 -0.11 0.067 -0.23 1.94
X; /(g/L) 20 25 -0.002 5 0.067 -0.005 0.000 9
Xy pH 4 5 0.32 0.067 0.65 15.66
Xs /mL 60 80 -0.096 0.067 -0.19 1.37
X 1% 7.5 9 -0.011 0.067 -0.022 0.017
X7 KH,PO, /(g/L) 1.6 2 0.019 0.067 0.038 0.055
Xs MgSO, (g/L) 0.8 1 -0.059 0.067 -0.12 0.52
Xo VB, /(mg/L) 5 6 0.35 0.067 0.70 18.34
X /(r/min) 150 180 -0.60 0.067 -1.20 53.19
Xu /°C 24 26 0.23 0.067 0.47 8.17
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Tab.3 ANOVA for selected factorial model and analysis of experimental variables

| < | 5 | |
7.68 4 1.92

35.87 <0.000 1
pH 1.26 1 1.26 23.56 0.001 8
VB1 1.48 1 1.48 27.59 0.001 2
4.28 1 4.28 80.03 <0.000 1
0.66 1 0.66 12.29 0.009 9
0.37 7 0.054
8.05 11
R? 0.953 5
Adj R¥( ) 0.926 9
4.31%
17.04
4 «

Tab.4 Design and results of the steepest ascent search experiment

- VBI /( nlg/L ) /( r/nlin )
1 4.8 4 100 25.0 4.48

2 5.0 5 110 25.5 5.28
3 52 6 120 26.0 6.12
4 5.4 7 130 26.5 6.83
5 5.6 8 140 27.0 6.51
6 5.8 9 150 27.5 5.82
7 6.0 10 160 28.0 5.07
2.3 5 Box-Behnkne
2.3.1  FUM AR GG 5 e )2 AT A T Tab.5 Levels of Box—Behnken experiments
Design Expert -1 0 1
, pH.VB,, 4 pH A 5.0 5.4 5.8
. . VBl/(mgl) B 5 7 9
’ 3, /(r/min ) © 110 130 150
6.
/C D 25 26.5 28
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6 Box-Behnken
Tab.6 Results of Box—Behnken experiments

/(r/min)

1 =il =il 0 0 3.87 3.95
2 1 -1 0 0 4.09 4.28
3 -1 1 0 0 4.85 4.71
4 1 1 0 0 5.21 5.17
5 0 0 -1 -1 4.15 4.22
6 0 0 1 -1 4.94 4.98
7 0 0 -1 1 4.95 4.96
8 0 0 1 1 5.07 5.05
9 -1 0 0 -1 4.79 4.81
10 1 0 0 -1 4.54 4.57
11 =il 0 0 1 4.58 4.58
12 1 0 0 1 5.6 5.61
13 0 -1 -1 0 4.15 4.05
14 0 1 =l 0 4.28 4.40
15 0 -1 1 0 4.09 4.00
16 0 1 1 0 5.18 5.30
17 =Il 0 =l 0 4.47 4.48
18 1 0 -1 0 4.69 4.58
19 -1 0 1 0 4.58 4.61
20 1 0 1 0 5.38 5.30
21 0 =1 0 =il 3.61 3.54
22 0 1 0 -1 5.29 5.22
23 0 -1 0 1 4.81 4.81
24 0 1 0 1 4.77 4.77
25 0 0 0 0 6.98 6.90
26 0 0 0 0 6.89 6.90
27 0 0 0 0 6.85 6.90
28 0 0 0 0 6.82 6.90
29 0 0 0 0 6.94 6.90
6 , Design Expert 1.12€*-0.97D?
) Y=
6.90+0.204 +0.41B+0.21C+0.20D+0.035A B+0.14A C+ 7

0.32AD +0.24BC -0.43BD -0.17CD -1.034* -1.34B° -
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Tab.7 ANOVA analysis and coefficients significant test for regression equation

F P
14 6.90 0.048 1.88 161.08 <0.000 1
A 1 0.20 0.031 0.47 40.04 <0.000 1
B 1 0.41 0.031 2.05 175.39 <0.000 1
C 1 0.21 0.031 0.54 46.36 <0.000 1
D 1 0.20 0.031 0.50 43.14 <0.000 1
AB 1 0.035 0.054 0.005 0.42 0.527 8
AC 1 0.14 0.054 0.084 7.19 0.017 9
AD 1 0.32 0.054 0.40 34.50 <0.000 1
BC 1 0.24 0.054 0.23 19.71 0.000 6
BD 1 -0.43 0.054 0.74 63.27 <0.000 1
CD 1 -0.17 0.054 0.11 9.60 0.007 9
A? 1 -1.03 0.042 6.89 589.77 <0.000 1
B 1 ~1.34 0.042 11.60 992.22 <0.000 1
o2 1 -1.12 0.042 8.15 697.24 <0.000 1
D? 1 -0.97 0.042 6.16 527.17 <0.000 1
14 0.012
10 0.015 3.47 0.12
4 0.004 2
R? 99.38%
Adj.RY ) 98.77%
7 , (P<0.000 1), : pH VB
(P>0.05),R*=99.38%, R? i 1b~f ,
98.77% , , , o
AB.C D ,
4 )
:B>C>D>A , A2 B2.C* D? , :A=0.125,B=
A*C A*D B*C .B*D  C*D 0.15,€=0.1,D=0.067, pH 5.45,VB, 7.3
, mg/L, 132 r/min, 26.6 °C
, ° :6.90%
232 BARBEFNE R LAER 5 A kKB LA 24
# T ,
o 1 6 7.06% , s
, 2 , 523%, ,
2 o \ o
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