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Breeding of Spinosad Producing Strains by Combined Mutation
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Abstract: The fermentation yield of spinosad, a biological pesticide, limits its industrialization
development. To enhance spinosad production, Saccharopolyspora spinose T1 was mutagenized
using atmospheric and room temperature plasma (ARTP) and diethyl sulfate (DES). The high-yield
strain, S. spinosa F5, was obtained by streptomycin and rhamnose as screening factors combined with
microplate culture. After fermentation, the yield of spinosad was 572.3 mg/L, an increase of 35.9%
compared to that of the parent strain. Through single factor experiment and response surface test, the
optimum addition amounts of sodium citrate and isoleucine were determined to be 0.46 g/L and 0.10
g/L, while the optimum addition volume fraction of soybean oil was 1.77%. Under this condition, the
spinosad production reached 707.2 mg/L, and batch fermentation in a 5 L fermenter showed a yield
close to 800 mg/L after 240 h fermentation. Further batch-fed fermentation resulted in a production
of 1 175.5 mg/L after 264 h fermentation. The results showed that the compound mutation combining
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ARTP and DES breeding, along with the addition of exogenous inducers, could significantly increase

the yield of spinosad.

Keywords: spinosad, Saccharopolyspora spinose, compound mutation breeding, resistance screening,

medium optimization
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Table 1 Design scheme and experimental results of

response surface methodology
A B Y

ass | TR | RIEAM | A
Rt | TR | (BN | R

(g/L) (g/L) %o (mg/L)
1 0.3 0.05 3 670.09
2 0.1 0.10 3 658.54
3 0.3 0.10 2 702.67
4 0.3 0.15 1 665.54
5 0.3 0.10 2 696.04
6 0.3 0.10 2 703.07
7 0.3 0.15 3 655.07
8 0.5 0.10 1 692.86
9 0.5 0.05 2 690.43
10 0.1 0.05 2 670.38
11 0.5 0.10 3 670.59
12 0.3 0.10 2 697.53
13 0.5 0.15 2 697.34
14 0.1 0.10 1 648.91
15 0.3 0.05 1 679.56
16 0.3 0.10 2 700.58
17 0.1 0.15 2 659.04

A AT R R B AR o3 A B AR B vh i ZUUR B NH, S
1 524~120 h M EARA K XTEON ) RIRTEFER
AR W R T O R B R A AR A A
KEFRIEY TS5 pH M 48 h P14 T [, Rl 22 5%
BRI UG08 A 5 120~192 h M B AR A K i Fa e
A, R W TR 19 A s B e KA M 31.07 ¢/LL,
TEMCIIE] 22 2% TR K& 5 i K B2 192 h J5 , KIBEM
HR AR G A AN R 10 o/L, WREE A T,
Z KT R A B B I NS A 240 h, B R E
15 1A B, O 22 2% TR 2R 7 i 785.56 me/L, FE R
REAERAE 5 L R BEREh A5 3] T 500,

232 AN A B FE AR BELEFE IS YRR AT
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KR A = e S Tk — iR s 2 R W E ™
W, VEPEAE RS 168 /NI FNER 216 /NI R AT 4 AL
SRy, AN 9 B il 2 YRR A A T v
JEHERRTE 10 /L, 5l vk B 4E R A S5 /L, #h KL
XF pH M KA K, (HAEDE T B IR 5
T, 2R W RN G BB IR 24 h, 76 & BE55240
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Fig. 8 Metabolic parameters during batch culture in

fermentor
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Fig. 9 Metabolic parameters in fed —batch culture of

fermentor
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