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Effects of Sodium Acetate on the Production of Y-Linolenic Acid
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Abstract — The effects of sodium acetate on the production of y-linolenic acid (GLA) and the
secretion of the mycelial lipid into the culture medium with nonionic surfactants were studied
with Mucor sp. KCTC 8405P. In the addition of 2.0% sodium acetate to the basal medium,
dry cell weight and total lipid content were increased from 7.8 g/ and 2.46 g/l to 16.0 g/l
and 4.77 g/l, but GLA content was decreased from 18.6% to 13.8%. The growth of Mucor
sp. KCTC 8405P was greatly dependent on both the initial pH and the concentration of sodium
acetate of culture medium, which was considered as the results of the formation of acetic
acid because the fungal growth was completely inhibited at the concentration of acetic acid
higher than 22 mM. With the decrease of the oxygen supply, the cell growth, total lipid, and
GLA content were sharply decreased in the presence of 2.0% sodium acetate. For the secretion
of mycelial lipid into the culture medium, the effects of the various nonionic surfactants were
examined. In the addition of 0.5% Tween 80 or Span 80 to the basal medium, 194 mg// or
263 mg/l of GLA was obtained in the culture medium.
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Table 1. Effect of sodium acetate, ethanol, and urea
on the cell growth, total lipid, and y-linolenic acid con-
tent

GLAY/TL

. DCW¢ TL

Media @ (@ (%)
Basal medium 7.8 2.46 186
"Na-acetate 0.5% 13.4 4.0 154
1.0% 17.6 4.26 15.9

2.0% 16.0 4.77 13.8

" Ethanol 0.3% 4.5 0.29 226
0.5% 4.9 0.16 22.2

"Urea 0.05% 7.4 1.40 26,7
0.10% 8.6 0.99 26.3

“Dry cell weight, "Total lipid, “y-linolenic acid.
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Table 2. Effects of culture volumes on the cell growth,
total lipid and vy-linolenic acid content

Culture volume DOW« TL" GLAY/TL

500 mi ~-flask (g/D (g/l) (%)
o0 mf 18.5 6.9 12.5
100 m/ 16.5 5.5 12.0
150 m/ 9.5 3.2 9.3
200 m{ 9.2 2.1 54
250 m{ 4.0 15 4.9

“Dry cell weight, "Total lipid, “y-Linolenic acid



Vol. 19 No. 1

~ 18
E:
»
. 1or
e
<
E l2r- t
= 9r
T 6f
K
P
T 3

0 i

0 2 4 6 8

Initial pH

Fig. 1. Effect of initial pH on the cell growth and total
lipid content.

Mucor sp. KCTC 8405P was cultivated in 100 my/ of
medium supplemented with 2% sodium acetate (L), )
and without sodium acetate (O, @).
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Fig. 2. Effect of acetic acid on the growth of Mucor
sp. KCTC 8405P.

Mucor sp. KCTC 8405P was cultivated in the medium
adjusted initial pH from 2.0 to 8.0 and supplemented
with sodium acetate (0.5%, m: 1.0%, 7: 1.5%, @: 2.0%,
(). Concentrations of acetic acid were calculated from
dissociation constant of acetic acid (Ka=4.77), imtial
pH of medium, and concentration of sodium acetate.
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Table 3. Effects of nonionic surfactants on lipid secretion.
Surfactant Name DCW* GLA(1) GLAY(2) D+@
classification (g/D (mg/l (mg/l) (mg/])
POE* Sorbitan Tween 20 6.8 15 660 675
Tween 60 7.6 7 530 537
Tween 80 8.4 194 830 1024
POE” Ether Brij 30 6.5 153 417 570
Brip 721 5.4 128 486 614
W-1 9.6 41 364 405
Sorbitan Span 40 N.D. 115 413 528
Span 80 15.6 263 512 775
No surfactant 7.0 10 410 420
“Polyoxyethylene, *dry cell weight, “extracellular GLA, “intracellular GLA, N.D.: not determined.
Table 4. The major fatty acid compositions of lipid using nonionic surfactants
Fatty acids (%)
Surfactants Lipids
14:0 16:0 16:1 18:0 18:1 18:2 18:3¢
Tween 80 Extracellular 2.5 38.1 0.6 32.7 16.6 2.0 6.5
Intracellular 2.1 17.5 3.3 2.6 44.6 7.8 214
Brin 30 Extracellular 3.7 19.6 3.9 3.8 48.1 5.3 15.7
Intracellular 3.0 17.8 54 4.3 477 6.9 11.9
Span 80 Extracellular 3.4 275 - 4.4 30.2 — 19.0
Intracellular 2.0 13.9 3.9 2.4 56.2 7.8 12.4
No surfactants Extracellular 1.7 23.2 0.1 8.4 47.3 4.4 9.9
Intracellular 1.5 20.6 2.6 4.7 42.7 7.7 18.6

“GLA.
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