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Abstract
with Mortierella alpine and increase the yield of ARA. [ Method] The carbon sources in the culture medium were optimized, single carbon

(Institute of Plasma Physics, Hefei Institutes of Physical Science,
[ Objective | To study and optimize the ingredients of fermented liquid for synthetic culture medium for producing arachidonic acid

source and composite carbon source were screened and their initial concentrations were optimized. Many kinds of inorganic nitrogen sources
were screened out by using single factor test. After steepest ascent test on four significant factors( glucose, glycerol, yeast powder and amino
acid mixture ) with significant effects, significant factors were optimized by using response surface center combination design. [ Result] The op-
timum carbon source combination was 80 g/L glucose + 20 g/L glycerol. Taking yeast powder as nitrogen source ,amino acid mixture added
in the culture medium as a growth factor could promote the accumulation of ARA in the fermentation liquid of M. alpine. The optimized syn-
thetic medium was composed of 80 g/L glucose, 12 g/L glycerol, 20 g/L yeast powder and 0.3 g/L amino acid mixture. The optimized syn-
thetic medium was verified and the yield was detected after shake flask fermentation culture 7 days. The average yield of ARA was
7.084 1 g/L,which was close to the predicted value. [ Conclusion] The research results can provide research basis for improving the yield of
ARA in the industrial production of ARA further.
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Fig.1 Effects of single carbon sources on the growth and fer-

mentation of M. alpina
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Fig.2 The effects of composite carbon sources on the growth

and fermentation of M. alpina
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Fig.3 The effects of different nitrogen sources on the growth

and fermentation of M. alpina
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Table 1 The design and results of steepest ascent test /L

2= K2 Factor ARA o
No. A B C D ARA yield
1 32.0 24.0 8.0 0.6 4.21
2 48.0 20.0 12.0 0.5 4.36
3 64.0 16.0 16.0 0.4 6.80
4 80.0 12.0 20.0 0.3 7.02
5 96.0 8.0 24.0 0.2 6.51
6 112.0 4.0 28.0 0.1 6.68

20.0 g/L A FERRIR A 0.3 /L) UbAT A WE, ARA 7= Bt Iy
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Table 2 The design of CCD ¢/L
K K 2% Factor
Level A B C D
-2 48.0 4.0 12.0 0.1
-1 64.0 8.0 16.0 0.2
0 80.0 12.0 20.0 0.3
1 96.0 16.0 24.0 0.4
2 112.0 20.0 28.0 0.5
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Table 3 The results of CCD /L
i3s3 K 2% Factor ARA ;=g
No. A B C D ARA yield
1 -1 -1 -1 -1 5.751
2 1 -1 -1 -1 5.117
3 -1 1 -1 -1 4.822
4 1 1 -1 -1 4.013
5 -1 -1 1 -1 6.210
6 1 -1 1 -1 5.750
7 -1 1 1 -1 5.210
8 1 1 1 -1 5.760
9 -1 -1 -1 1 4.552
10 1 -1 -1 1 5.395
11 -1 1 -1 1 4.689
12 1 1 -1 1 5.416
13 -1 -1 1 1 4.756
14 1 -1 1 1 5.807
15 -1 1 1 1 5.197
16 1 1 1 1 5.954
17 -2 0 0 0 5.042
18 2 0 0 0 6.316
19 0 -2 0 0 5.954
20 0 2 0 0 5.013
21 0 0 -2 0 5.047
22 0 0 2 0 5.687
23 0 0 0 -2 5.033
24 0 0 0 2 4.415
25 0 0 0 0 7.042
26 0 0 0 0 7.250
27 0 0 0 0 6.935

ARA 74t (g/L) =7. 076 + 0. 191 04 - 0. 172 9B +
0.256 6C —0. 087 2D - 0. 355 74° -
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0.025 94B +0. 111 3AC +0.295 0AD +
0.092 7BC +0.235 0BD —0.097 2CD
AR i 15 T T = A 1R, T A5 e DR R A (A ) Hh
(B) AUERELERY (C) FIAE KR FZ BRI G (D)4 FE AT
ARA =it s, HARGIE 4 P .
i AT RS B LR A 2R 4 =99. 390 ¢/ L B =
9.090 g/L.C =25.495 ¢/L.D =0.459 6 g/L, TR )i {8
H7.166 4 g/L, M4 AT LUE H, PP R 22 1] 14 28 BAE R
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Fig.4 The analysis on the influences of four factors on the yield of ARA by response surface methodology
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