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The Production of Free Volatile Fatty Acids by Microorganisms Isolated
from the Stomach of Marine Little Toothed Whales— II
Changes with Environmental Conditions for Growth of Free Volatile

Fatty Acids Produced from Peptone-Glucose Mediurn

Hideaki Moru

In order to ascertain the origin of free volatile fatty acids (FVFAs) which were detected
previously in the stomach fluid of porpoises, the acid composition in the culture solutions of the
microorganisms isolated from the porpoises was studied by GLC. The microorganisms used for the
experiment were 2 strains of bacteria, Corynebacterium sp. (gram positive) and Vibrio sp. (gram
negative), and a strain of Candida tropicalis-like yeast. Incubations were made in peptone-glucose
medium (1) by changing growth temperature, pH value and NaCl concentration. The results
obtained are as follows.

1) In all the microorganisms acetic, propionic, iso-butyric, isovaleric (containing a-methyl
butyric) and n-valeric acids were produced under any environmental condition and acetic and
iso-valeric acids usually showed a high value. The concentration of iso-butyric acid from
Corynebacterium sp. was high in some cases.

2) In all the microorganisms acetic acid decreased '~ and iso-valeric acid increased under the
optimum condition for growth, and this trend was remarkable especially in the bacteria. In addition,
the composition of FVFA from Vibrio sp. under the optimum condition for growth was similar to

that in the stomach fluid of the porpoises (2).
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Table 1. Variation with incubation temperature of FVFA produced
in culture solutions of microorganisms.

Incubation Total FVFA

Fatty acids (%)

temperature
C) (meq/100 ml) C. Cs iC, C. - iCs Cs
Corynebacterium sp.
20 0.26 72.0 0.7 4.0 9.4 11.8 2.1
25 0.45 72.0 0.4 3.1 6.2 - 15.6 2.7
30 0.56 64.0 0.2 3.7 1.3 30.3 0.5
35 0.87 61.9 0.1 4.1 1.0 32.6 0.3
40 1.38 52.1 0.1 6.7 0.8 02 0.1
45 0.88 45.3 0.1 4.8 0.9 39.7 0.2
Vibrio sp.

20 1.19 82.4 0.8 3.1 2.3 11.4 tr*
25 1.23 72.8 0.3 3.5 1.8 21.6 tr

30 1.22 72.7 0.2 3.0 2.1 22.0 tr

35 1.20 76.7 0.3 2.9 2.3 17.8 tr

40 1.08 83.8 0.4 2.5 2.1 6.2 tr

Candida tropicalis-like yeast

20 -

25 0.42 69.2 8.1 7.3 5.0 10.4 tr

30 0.47 72.6 3.7 6.5 5.2 T 12.0 tr

35 0.43 67.7 2.7 9.3 6.7 13.6 tr

40 +

45 -

*tr : trace. Incubations were made in PGY medium (pepton 2.0%, glucose 1.0%, yeast extract 0.1%, NaCl 0.5% ( Vibrio
sp. 2.5%), pH 7.0) at 35°C in Corynebacterium sp. and yeast, and at 30°C in Vibrio sp. Datashowed the results in 3-day

culture.
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Table 2. Variation with pH value of the medium of FVFA produced in culture solutions of microorganisms.
1 o,
pH Total FVFA Fatty acids (%)
value (meq/100ml) C, C, iC, C. iCs Cs
Corynebacterium sp.
5.0 0.44 39.4 0.1 19.3 0.8 40.1 0.3
6.0 0.54 39.9 0.1 19.1 0.9 39.8 0.3
7.0 0.59 34.1 0.1 16.2 0.8 48.5 0.3
8.0 0.62 35.4 0.1 15.0 0.7 48.4 0.4
9.0 1.02 35.6 0.1 14.7 0.5 48.8 0.3
Vibrio sp.
5.0 0.14 not analyzed
6.0 0.92 80.5 0.9 0.9 2.2 15.5 tr*
7.0 1.03 64.8 0.1 3.2 1.9 30.0 tr
8.0 1.04 66.4 0.1 3.9 1.9 27.7 tr
9.0 1.24 77.4 1.9 2.1 2.1 16.5 tr
Candida tropicalis-like yeast
5.0 0.28 72.6 3.0 8.7 5.9 9.8 tr
6.0 0.48 75.6 4.8 6.4 4.8 8.4 tr
7.0 0.46 85.5 1.9 3.5 3.3 5.8 tr
8.0 0.46 82.2 3.4 5.7 2.9 5.8 tr
9.0 0.63 82.2 4.4 2.3 2.6 8.5 tr

*tr : trace. pH values of the medium were controled with HCl and NaOH. Conditions of incubation are same as in Table
except for pH values of the medium. Data showed the results in 3-day culture.
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Table 3.
organisms.

Variation with NaCl concentration of the medium of FVFA produced in culture solutions of micro-

NaCl Total FVFA

Fatty acids (%)

(9)*  (meq/100 ml) C, C, iC, C, iCs Cs
Corynebacterium sp.
0.0 0.48 41.8 0.2 5.2 0.6 51.8 0.4
1.0 0.62 40.4 0.1 5.2 0.5 53.4 0.3
2.0 0.67 42.6 0.1 5.4 0.5 51.1 0.3
3.0 0.70 48.0 0.1 4.4 0.4 46.7 0.4
4.0 0.87 51.0 0.1 4.1 0.6 43.9 0.3
5.0 1.30 51.2 0.1 4.4 0.9 43.0 0.4
Vibrio sp.

0.0 -

1.0 1.30 88.7 1.8 1.5 2.0 6.0 e
2.0 1.31 74.6 0.1 6.2 1.2 17.9 tr
3.0 1.39 53.1 tr 5.4 0.5 41.0 tr
4.0 1.54 75.4 0.1 2.0 1.0 21.5 tr
5.0 2.33 76.0 2.0 2.0 1.5 18.5 tr

Candida tropicalis-like yeast

0.0 0.35 81.2 2.2 3.6 5.9 7.1 tr
1.0 0.46 80.4 2.3 2.9 5.5 8.9 tr
2.0 0.43 78.3 1.6 4.3 7.6 8.2 tr
3.0 0.42 82.0 3.0 4.6 4.3 6.1 tr
4.0 0.44 74.7 2.4 4.7 6.2 12.0 tr
5.0 0.77 75.1 2.7 6.5 5.1 10.6 tr

* Percentage of NaCl added to the PGY medium. #* * tr : trace. Conditions of incubation are same as in Table 1
except for NaCl concentration of the medium. Data showed the results in 3-day culture.

Table 4.  FVFA in stomach fluid of the whale,
Neomeris phocaenoides.
Fatty Sample 1 Sample 2 Sample 3
acids (%) (%) (%)
C, tr 67.3 38.0
Cs 3.6 5.6 2.0
iso C, 6.7 4.0 2.4
? 32.4 3.2 2.6
C. 1.0 - 1.3 1.0
iso Cs 55.3 18.6 54.0
Cs 0.9 - tr

* tr : trace. Corynebacterium sp., Vibrio sp., and yeasts
were isolated from the stomach fluid of sample 1, 2, and
3 respectively.
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