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1 .
1.4.1 Plackett-Burman( PB) PB
1.1
1.1.1 MN4 20% )
-0 +1 -1 » PB
6 V12 Plackett-Burman
1.1.2 /(ge+L™"): 5
3 5 2(?1 20 pH 6.8~7.2. AD B
(gL 7): 6 8 | ) 90%
10 K,HPO, 0.5 pH 8.0. / AD
(g« L"): 30 3 NaNO, 5.4
NaH, PO, 0.6 20 160 pH 8.0~ | 4,
8.5. 1121 C 25 min.
1.1.3 o Plackett-Burman
( 95%)
( AD) ( ADD) PB
( )
1.2 .
2 1.4.3 BBD
3
31 C.250 rpm 48 h; 3 2
12%
31 °C 250 rpm 144 h. Y=by+ b, X, +0,X, +b,X; + b, X, X, + b3 X, X; +
1.3 by Xo X5 + by X7+ bpX,? + byX,?
3 ml Y X, X, X,
2 10 min Yoob by by bas
6000 rppm 10 min bi by by .
AD NaH, PO, 3
: Waters 2996 43 3
: : RC-MC 18(5 pm 250 mm x 4. 6 mm) ; 5.
2o ):o( ) =80: 20; : 245 nm; 1.5
‘1 mL * min~"; 210 pL 30 C . 3
1.4 N Minitab16. 0
. . . 5
. <NaH,PO,.NaNO, AD
3 2.1 Plackett-Burman
A | Plackett-Burman
8 ( 2
2 2 C.F2 )
3 Box-Behnken AD 1 2
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NaH, PO, . 3 97.09% R-Sw( ) =89.33%
AD ( 1)
AD . RSq =
1 Plackett-Burman

- ] t Pr> ||
A 2000  2.500 0.6790  2.95 0.060 3
B 0.300  0.375 -0.0343 -0.15 0.891 6
D NaNO,  0.58  0.725 -0.3001 —1.34 0.273 5
E  NaH,PO, 0.080  0.100 -0.8317 3.6l 0.037 2
C 2.000  2.500 -0.6687 —-2.90 0.067 4
H 16.000  20.000  0.9139  3.96 0.029 1
2 Plackett-Burman
A B C D E F G H AD (g+L™")
1 -1 -1 1 1 1 -1 1 1 2.63
2 1 1 -1 1 -1 1 - 1 5.83
3 -1 1o -1 -1 1 - -1 4.53
4 -1 1 1 1 -1 1 1 -1 1.58
5 1 -1 1 -1 -1 -1 1 1 5.06
6 -1 1 1 -1 1 1 - -1 3.02
7 1 1 -1 1 1 -1 1 -1 3.43
8 1 1 1 -1 1 1 -1 1 3.01
9 1 1 - -1 1 1 1 -1 2.27
10 -1 1 - 1 1 1 -1 1 3.18
1 | -1 1 | -1 -1 -1 2.46
12 -1 -1 -1 -1 1 1 1 3.06
2.2 5. P t ( 6)
PBD P 0.05 AD
3 : . NaH, PO, : Nat, PO, AD
NaH, PO, NaH, PO,
3 . R-S¢=91.13% R-Sq
3 () =75.17% RSq  90%
2 AD o R-Sq
16% NaH,P0,0. 1% - 2.5% 2
AD
3
10 NallLPO. /% o AD Y =6.168 7 —0. 595 8X, +0. 027 8X, +0. 149X, +
(g-L7) 0.761 5X,X, +0. 282X, X, +0. 963X, X, —0. 499 6
1 14 0.12 2.0 4.19 L 024 61 0. 545 17
2 16 0.10 2.5 5.76 : 2 T 3
3 18 0.08 3.0 5.08 Y (g+L7") X, X,
4 20 0.06 3.5 3.98 NaH, PO, X,
5 2 0.04 4.0 3.46 4 BoxBehnken
2.3
-1 0 1
NaH, PO, 3 X, /% 2.00 2.50 3.00
Box-Behnken X, NaH, PO, /% 0.06 0.10 0.14

4 3 3 X, /% 14. 00 16. 00 18. 00
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5 Box-Behnken 6
X, X, Xy AD /(geL7) ‘ P
1 -1 -1 0 5.49 6.168 67 0.307 9 20.033 0.000
2 1 -1 0 2.93 A -0.59575 0.1886  —3.159 0.025
3 -1 1 0 4.83 B 0.027 75 0.188 6 0. 147 0.889
4 1 1 0 5.32 C 0. 149 00 0.188 6 0.790 0.465
5 -1 0 -1 5.97 A* A -0.499 58 0.277 6 —1.800 0.132
6 1 0 -1 4.06 B* B -1.024 58 0.277 6 -3.691 0.014
7 -1 0 1 5.62 C* C -0.545 08 0.277 6 -1.964 0.107
8 1 0 1 4.84 A* B 0.761 50 0.266 7 2.856 0.036
9 0 -1 -1 5.75 A* C 0.282 00 0.266 7 1.057 0.339
10 0 1 -1 3.07 B* C 0.963 00 0.266 7 3.611 0.015
11 0 -1 1 4.20 7
i g (1) (1) Zi: ) (P<0.0001) 95%
14 0 0 0 5.96 P =0.067
15 0 0 0 6.27 AD
7
Adj SS F P
9 14.614 3 14.614 3 1.623 81 5.71 0.035
3 3.023 1 3.023 1 1.007 70 3.54 0.104
3 5.244 1 5.244 1 1.748 02 6.14 0.039
3 6.347 1 6.347 1 2.11570 7.44 0.027
5 1.422 3 1.422 3 0.284 47
3 1.358 2 1.358 2 0.452 73 14.12 0. 067
2 0.064 1 0.064 1 0.032 07
14 16.036 6
R-S¢ =91.13% R-Sq( ) =75.17%
AD 26
5.28% Mycobacterium sp. NRRL B-3805
01 . AD 89% . Zhang Xiaoyan '
NaH, PO, AD FFD  RSM
3 8.89 g+L™" AD 5.96 g+ L7".
2 AD 3D AD  ADD
2 2 NRRL B-3683 14.5g-L""
2 93% * . A. Malaviya My-
cobacterium sp.
AD Y X 20 gL
AD 2% . Mycobacterium sp.
14.49% 0.07%  NaH,PO, AD Y 23. 8%.
6.27 g+ L. 20g-L™" AD 56.3%
AD .
3. AD ‘
6.23 g+ L~ AD 52.6% AD MN4
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The Optimization of Biotransformation from Phytosterol to

Androstenedione by a Substrate-Tolerantmutant Strain MN4

WAN Ming XU Lingxia ZHANG Ju SHI Wenjie WANG Xiaolan®
( College of Life Science Jiangxi Normal University Nanchang Jiangxi 330022 Chnia)

Abstract: Biotransformation processing of androstenedione is affected by many factors. Response surface methodology

was applied to optimize the medium compositionfor enhancing the androstenedione production by substrate resistance

mutant strains MN4. Corn steep liquor NaH,PO,and soybean were found to have significant effects on androstenedione

production by the Plackett-Burmandesignin shaker flask cultivation. The steepest ascent method was used to access the

optimal region of the medium composition followed by an application of response surface. The analysis revealed that

the optimum values of thetested variables were 2% corn steep liquor 0.07% NaH, PO, and 14.49% soybean oil. Un—

der optimizedmedium the average androstenedione production reached 6.23 g * L™" and the bioconversion rate was

55.3% which was in agreement with the prediction. In comparison to the production of original level(4.65 g+ L")
1.34Hold increase had been obtained.

Key words: mycobacterium neoaurum MN4; 4-androstene3 17-dione; substrate-tolerant; medium optimization; re—

sponse surface methodology



