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Production of Eicosapentaenoic Acid by Marine Bacteria

Akihiko ODA
Gen-ichi UEMATSU

A marine bacterium Alteromonas putrefaciens (SCRC—2738) isolated from marine fish was found to contain

eicosapentaenoic acid (EPA) as the sole polyunsaturated fatty acid. The ratio of EPA to the total cellular fat-

ty acids ranged from 25% to 409% depending on the culture conditions.

In this report we describe our efforts to optimize the fermentation conditions for SCRC—2738 and develop

an efficient extraction / purification procedure. Under the optimal condition EPA production was improved

more than seven fold, yielding 250mg acid per litre of the calture medium. EPA of over 95% purity was ob-

tainable from the cultured bacteria by the combined use of super critical fluid extraction and super critical

fluid chromatography techniques.
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Table 1 Pharmacological Functions of EPA

1)
2)
3)
4)
5)
6)
7)

Prevention of thrombosis
Prevention of atherosclerosis
Lowering of blood viscosity
Lowering of blood pressure
Lowering of triglyceride in blood
Anti-inflammatory function
Anti-tumorigenic function




Electronmicrograph of a New EPA-produc-
ing Bacterium SCRC-2738

Fig. 1
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Table 2 Culture Medium
Peptone (Bacto) 1 %
Yeast extracts 0.5 %
Meat extracts 0.25%

Glucose 2 %
Artificial Sea Water* 1/2 Conc.

pH7

*JTamarin S (Jamarin Laboratory, Osaka)
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Table 3 Effect of Dissolved Oxygen Concentra-
tion on Cell Growth and EPA Production
(25°C, 12 hrs)

Dissolved Oxygen (ppm)
0—1 1-2 3—4
Cell mass
3.0 4.7 5.0
(g/0)
EPA content 3.5 8.0 15.0
(mg/gcell) ’ ’ '
EPA yield
10 38 75
~ (mg/p)

(PYM medium)
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Fig. 5 Effect of NaCl concentration on Cell
Growth and EPA Production
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Table 4 Effect of CSL concentration on Cell
Growth and EPA Production (25°C, 18

hr)
control CSL 50% | CSL 10%
+NaCl +NaCl
Cell mass
5.5 4.0 5.5
(g/0)
t
EPA conten 7.6 1.3 9.1
(mg/gcell)
EPA yield
42 45 50
(mg/0)

Control: screening medium
CSL: Corn Steep Liquor
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Fig. 6 Incubation Result under Optimum Incuba-
tion Conditions
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Fig. 7 Fatty Acid Composition of the Bacterum
SCRC-2738 by GLC
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Fig. 8 Block Diagram of Supercritical Fluid

Chromatography
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Fig. 9 Supercritical Fluid Chromatogram of Cell
Crude Extract (COy gas 60°C, 120 atm)
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Table 5 Characterization of Lipid Fraction of the bacterium SCRC-2738

spot detection by L Distribution
Identification

No. I vapor Dittmer Ninhydrin of EPA
1 + - - FFA 5—10%
2 + + + PE 45—48%
3 + + + PE 0
4 + + — PG 45—48%
5 + - — — 0

front =" | ] -

spot 3

- Gpe
}

~=— spot 4

' ]‘*spotS

origin

FFA: freefatty acid
PE: phosphatidyl ethanolamine
spot 1 PG: phosphatidyl glycerol
Solvent of TLC:
CHCl3:MeOH : Acetate: Hy0O

jl‘—spotz = 100 :

20 ¢+ 12 5
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