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Study on response surface methodology for doxymycin fermentation
LIU Xin' ZHOU Songhui' SUN Ke”

( I Jiangsu Cancer Hospital Jiangsu Institute of Cancer Research the Affiliated Cancer Hospital of Nanjing Medical
University Nanjing 210009 China; 2 Department of Bioengineering Xuzhou Engineering Vocational and Technical
College Xuzhou 221006 China)

Abstract In order to optimize the fermentation conditions of doxymycin the fermentation conditions of doxymycin
temperature pH inoculation ventilation and stirring speed were studied by single factor test and response surface
method. The results showed that the optimized fermentation process conditions were 27.74 °C pH 8.36 inoculation
8.48% ventilation 6.13 L/ min and stirring speed 242 r/min. Under this condition the yield of doxymycin can reach
880.48 mg/L  which was 132% higher than the newly reported fermentative effective potency of doxymycin. This study has
greatly increased the production efficiency of doxymycin and provided a reliable research basis for the industrial production
of doxymycin.
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Fig.1 Effect of fermentation temperature on doxymycin fermentation
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T Design-Expert 8.0.6
o1 .
Y =100.00 + 5.944 + 16.58B + 15.64C + 8.37D +
- : = = - 10.31E + 10.75AB + 4.69AC - 3.38AD - 5.47AF -
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Fig.3  Effect of inoculation volume on the fermentation of doxymycin

2.1.4 2.
3.0.4.0.5.0.6.0 7.0 L/ 2 BoxBehnken
Tab.2 Results of the Box-Behnken test
min 6.0 L/min
A C

( 4) 883.57 mg/L B D /(mg/)
1.2 L/min. 1 O 0 0 0 861.79
215 2 1 -1 0 0 0 863.63
3 -1 1 0 0 0 865.59
150- 4 1 1 0 0 0 882.58
200.250.300 350 r/min 5 0 0 -1 -1 0 878.54
5 250 r/min 6 0 0 1 -1 0 881.48
) 7 0 0 -1 1 0 885.38
882.69 mg/L 250 r/min g 0 0 1 1 0 876.69
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9 0 -1 0 0 -1 864.72
10 0 1 0 0 -1 874.82
11 0 -1 0 0 1 873.57
12 0 1 0 0 1 871.73
13 -1 0 -1 0 0 858.95
14 1 0 -1 0 0 878.15
15 -1 0 1 0 0 853.69
16 1 0 1 0 0 885.28
17 0 0 0 -1 -1 877.63
18 0 0 0 1 -1 879.40
19 0 0 0 -1 1 875.29
20 0 0 0 1 1 877.47
21 0 -1 -1 0 0 872.71
22 0 1 -1 0 0 875.74
23 0 -1 1 0 0 868.37
24 0 1 1 0 0 882.50
25 -1 0 0 -1 0 861.54
26 1 0 0 -1 0 864.92
27 -1 0 0 1 0 858.29
28 1 0 0 1 0 879.48
29 0 0 -1 0 -1 872.62
30 0 0 1 0 -1 873.93
31 0 0 -1 0 1 879.37
32 0 0 1 0 1 872.70
33 -1 0 0 0 -1 862.39
34 1 0 0 0 -1 869.48
35 -1 0 0 0 1 859.62
36 1 0 0 0 1 869.49
37 0 -1 0 -1 0 870.56
38 0 1 0 -1 0 874.83
39 0 -1 0 1 0 869.04
40 0 1 0 1 0 875.68
41 0 0 0 0 0 872.83
42 0 0 0 0 0 872.83
43 0 0 0 0 0 872.83
44 0 0 0 0 0 872.83
45 0 0 0 0 0 872.83
46 0 0 0 0 0 872.83
222
3.
3

Tab.3  Variance analysis of the yield regression model of doxymycin

F Pr>F

18436.82 20 921.841  13.32626  <0.0001

A 3482.385 3482.385 28.49827  <0.0001
B 2548.7472 2548.7472  26.36289  <0.0001
C 1327.6481 1327.6481 17.46835 0.0126
D 1208.3868 1208.3868 13.65836  0.00002
E 896.4382 896.4382 8.3682574  0.0013

AB 368.5836
AC 73.8753
AD 56.8393
AE 264.9845
BC 149.6386
BD 87.5938
BE 272.7432
CDh 63.0843
CE 83.7593

368.5836  6.675421 0.0021
73.8753  0.586433 0.0467
56.8393  0.649821 0.0864
264.9845 4.783290  0.0058
149.6386  2.907832  0.0026
87.5938  0.908062  0.0012
272.7432  4.046836  0.0038
63.0843  0.706327 0.0095
83.7593  0.897964  0.0012

— e e e e m e e e e e e e

DE 268.4876
A? 3638.7438
B? 3217.7643
c? 4831.7382

268.4876  4.586325 0.0047
3638.7438 27.876490 <0.0001
3217.7643 24.587253 <0.0001
4831.7382 37.849085 <0.0001
D? 2158.4684 2158.4684 14.472584  0.0003
E? 947.3572 947.3572  7.463892  0.0015

2642.7647 25 105.7106

2642.7647 20 132.1382

1
1
1
1
1
1

0 5 0
R?=0.9643
3 : F 13.33 Pr>F
0.0001 (AB.C.D-\E) Y
: R*=0.9643

Design Expert 8.0.6
2 A=0.42.B=
1.35.€=0.32.D=0.45.E=0.21
27.74 °C.pH  8.36.

8.48% 6.13 L/min. 242 r/min.
2.2.3
( 27.74 C.pH 8.36. 8.48%
6.13 L/min. 242 r/min)
4
880.48 mg/L.
3
27.74 C.pH 8.36.
8.48% 6.13 L/min- 242 r/min
880.48 mg/L
147 50% ~ 132%



80 ) 38
J. 2012 10
43( 8) : 662-665. J .
2 2018 43( 11): 1321-4331.
J . 2012 37 11 REN J CUI Y Q ZHANG F et al. Enhancement of
(18):587-592. nystatin production by redirecting precursor fluxes after
3 PARTHIBAN K VIGNESH V THIRUMURUGAN R. disruption of the tetramycin gene from Streptomyces
Characterization and in vitro studies on anticancer activity hygroscopicus ] . Microbiol Res 2014 169 ( 7-8):
of exopolymer of Bacillus thuringiensis S13 ] . African 602-608.
Journal of Biotechnology 2014 13( 21) : 37-44. 12 YIN C ZHANG T QU X et al.In vivo excision of HIV1
4 .RRLC 10 provirus by saCas9 and multiplex single-guide RNAs in
J . animal models J .Mol Ther 2017 25( 5) : 1168-1186.
2011 34(2) 172 474. 13 . dv
5 . NRRL11379 J . 2018 37(9):
A21978C I 48-51.
2008 36( 19) : 7974-7976. 14 JIAO Z WANG X YIN Y et al.Preparation and evalua—
6 tion of a chitosan-coated antioxidant liposome containing
J . 2018 7(43): vitamin C and folic acid J .J Microencapsul 2018 6
817-823. (9):1-9.
8 15 SUN H YAN P LU P et al. Effects of exogenous
J . 2013 addition of vitamin C on g-poly-L-ysine fermentation by
44( 3) : 238-241. Streptomyces J . Food and Fermentation Industries
7  ZHANG X ZHANG X F Li H P et al.Atmospheric room 2018 44(9): 29-35.
temperature plasma ( ARTP) as a new powerful 16 .
mutagenesis tool J .Appl Microbiol Biotechnol 2014 98 J . 2016 22(9):
(12) : 5387—5396. 9-11.
9 LU CY ZHANG X J JIANG M et al.Enhanced sali— 17 DAS M K KALITA B et al. Design and evaluation of

nomycin production by adjusting the supply of polyketide
J . Metab Eng

extender units in Sireptomyces albus

2016 8( 35) : 129-137.

phytophospholipid complexes ( phytosomes) of rutin for
transdermal application J .J Appl Pharm Sci 2014 4
(10) : 51-57.



