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The Production of Short- and Long-Chain Branched Fatty Acids

from Fish- and Squid-Extract Media by Vibrio sp. Isolated from the Stomach

of Marine Little Toothed Whales

Hideaki Moru

Seeking the origin and the function of short- and long-chain branched fatty acid in oil of marine
little toothed whales, the author studied whether or not Vib#io sp. isolated from the stomach of the
animals produce the short- and long—chain branched fatty acids from fish- or squid-extract media.
That is, the composition of short-chain fatty acids produced by the Vibrio sp. (V1, V2, V3, V4 and
V5 strains : see previous paper (1)) from fish- and squid-extract liquid media, and the composition
of long-chain fatty acid in the lipid of the Vibrio sp. incubated on squid-extract agar medium were
studied by GLC. The results obtained are as follows.

1) In all the strains acetic, propionic, iso-butyric, n-butyric, iso-valeric (containing a-methyl
butyric) and n-valeric acids were produced from all the fish- and squid-extract media. Acetic acid
was ordinarily dominant, and iso-valeric acid showed a high value in some cases. Iso-butyric acid
was scanty in all the cases.

2) In all the strains saturated iso-fatty acids of iso 10 : 0-iso 18 : 0 were recognized uniformly.
The maximum value of iso-fatty acids was iso 16 : 0 in V1 and V2 strains and odd number of iso 17 :
0 oriso 15: 0 in V3 and V4 strains.

3) Two types of the strains which anteiso fatty acids were recognized in some strains and not
recognized in some others. The acid compositions in the former were mostly anteiso 13 : 0,15 : 0 and
17 2 0.
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Table 1. Operating conditions of GLC of short chain

fatty acid.
Instrument : Shimadzu Gas Chromatograph GC-3BF
Colum ; 20% Tween 20 on Diasolid S (80-90 mesh)

3.0 mm i.d.x 2.0 m, stainless steel spiral tubing
Column temp. :  173°C

Injector temp. .  248°C

Detector : Hydrogen flame ionization system, H, 40 mi/min.
Temp. 220°C

Carrier gas : N 30 ml/min.

Sample size 0.4-0.8 gl

Table 2. Operating condition of GLC of long-chain

fatty acid.
Instrument :  Shimadzu Gas Chromatograph GC-3BF
Column : 5% Diethylene Glycol Succinate Polyester (DEGS)

on Shimalite W (60-80 mesh)
5% Silicone GE SE-30 on Chromosorb W (60-80 mesh;
8 mm i. d. x 4.4 m, glass spiral tubing

Column temp. : DEGS : 185-187°C, SE-30 : 190°C

Detector : Hydrogen flame ionization system, H, 0.4 kg/er’
Carrier gas: N, 14 kg/e'

Air: 1.0 kg/ont

Sample size : 0104 gl
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Table 3. Production of FVFA from fish- and squid-extract media (NaCl 2.5%) by Vibrio sp.

Total FVFA Fatty acids (%)
Species (Japanese name)

(meq/100ml) ¢, Cs iC. C. iCs Cs

V1 strain
Trachurus japonicus (Maaji) 1.85 88.8 0.4 0.6 0.6 9.3 0.3
Scomber japonicus (Masaba) 2.16 87.2 0.9 0.7 0.3 10.7 0.2
Parapristipoma trilineatus (Isaki) 0.79 93.0 1.8 0.4 1.3 35 tr
Argyrosomus argentatus (Ishimochi) 0.58 72.5 1.2 2.2 0.8 22.7 0.6
Astroconger myriaster (Maanago) 0.86 41.2 0.2 0.7 10.3 46.1 1.5
Sepiteuthis lessoniana (Aoriika) 0.77 90.5 2.1 0.4 1.0 6.0 tr*
Poryteuthis kensaki (Kensakiika) 0.76 94.0 2.6 0.1 0.5 2.8 tr
Loligo japonicus (Jindouika) 0.81 95.7 0.8 0.2 0.8 2.5 tr

V2 strain
Trachurus japonicus (Maaji) 1.57 91.2 0.4 0.4 0.8 7.2 tr
Scomber japonicus (Masaba) 1.89 86.4 0.8 0.4 0.3 11.8 0.3
Payrapristipoma trilineatus (Isaki) 0.77 94.4 3.4 0.4 0.1 1.7 tr
Argyrosomus argentatus (Ishimochi) 0.58 89.2 1.3 0.8 1.1 5.1 2.5
Astroconger myriaster (Maanago) 0.93 97.2 0.8 0.2 0.2 1.6 tr
Sepiteuthis lessoniana (Aoriika) 0.80 88.4 1.5 0.4 1.7 8.0 tr
Poryteuthis kensaki (Kensakiika) 0.81 97.1 1.4 0.3 0.2 1.0 tr
Loligo japonicus (Jindouika) 1.17 95.5 1.1 0.3 0.5 2.6 tr

V3 strain
Trachurus japonicus (Maaji) 1.76 94.3 0.2 0.3 0.7 4.5 tr
Scomber japonicus (Masaba) 2.01 94.1 2.7 0.3 0.8 2.1 tr
Parapristipoma trilineatus (Isaki) 0.85 97.2 0.5 0.4 0.5 1.4 tr
Argyrosomus argentatus (Ishimochi) 0.93 86.7 8.1 0.4 0.3 4.5 tr
Astroconger myriaster (Maanago) 1.35 90.7 0.8 0.4 2.1 6.0 tr
Sepiteuthis lessoniana (Aoriika) 1.44 94.7 2.3 0.4 0.3 2.3 tr
Poryteuthis kensaki (Kensakiika) 1.46 93.8 2.1 0.4 0.4 3.3 tr
Loligo japonicus (Jindouika) 0.98 96.3 1.0 0.3 0.4 2.0 tr

V5 strain
Trachurus japonicus (Maaji) 2.50 86.8 0.7 0.6 0.1 11.8 tr
Scomber japonicus (Masaba) 2.41 96.1 1.8 0.1 0.3 1.7 tr
Parapristipoma trilineatus (Isaki) 0.90 96.5 1.7 0.2 0.3 1.3 tr
Argyrosomus argentatus (Ishimochi) 0.82 78.7 6.9 1.5 0.6 1.7 0.6
Astroconger myriaster (Maanago) 1.03 97.1 0.8 0.3 0.2 1.6 tr
Sepiteuthis lessoniana (Aoriika) 0.96 88.5 1.5 0.4 1.6 8.0 tr
Poryteuthis kensaki (Kensakiika) 0.95 93.6 2.1 0.4 0.6 3.3 tr
Loligo japonicus (Jindouika) 1.32 9.4 2.2 0.5 0.5 2.4 tr

*tr : trace. Incubation was made for 36 hrs. at 30°C.
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Table 4. Fatty acid composition in lipid of Vibrio sp. incubated on squid extract-agar medium (%),

Fatty acld Strain V1 V2 V3 V4
iso 10:0 0.01 0.01 0.02 0.01
10:0 0.01 0.01 0.09 0.10

10:1 nd* nd nd nd

iso 11:0 0.01 0.01 0.01 0.01
anteiso 11:0 tr** tr tr tr
11:0 0.02 0.03 0.06 0.06

11:1 nd nd nd nd

iso 12:0 0.05 0.04 0.22 0.13
12:0 0.15 0.08 1.08 2.13

12:1 0.02 0.02 0.42 0.42

iso 13:0 0.14 0.06 0.20 1.18
anteiso 13:0 0.06 0.03 tr nd
13:0 0.27 0.16 0.02 0.09

13:1- tr 0.04 tr nd

iso 14:0 0.31 0.54 0.15 0.12
14:0 1.57 0.75 2.12 4.18

14:1 0.31 0.19 1.08 0.56

iso 15:0 0.76 0.43 0.21 5.90
anteiso 15:0 0.41 0.34 tr nd
15:0 7.23 5.67 1.15 1.24

15:1 1.96 1.40 0.02 tr

iso 16:0 2.23 4.52 0.24 0.42
16:0 11.45 7.86 36.99 26.04

16:1 24.73 25.34 20.45 24.40

iso 17:0 1.73 1.08 0.41 2.81
anteiso  17:0 0.54 0.73 nd nd
17:0 8.34 5.63 1.07 2.45

17:1 14.58 15.79 0.70 0.52

iso 18:0 0.40 0.84 0.22 0.18
18:0 0.88 0.92 4.48 3.61

18:1 17.82 23.53 14.28 9.86

18:2w6 0.03 0.01 0.15 0.12

18:3w 6 nd nd 0.10 0.50

18:3w3 0.08 0.09 nd nd

iso 19:0 tr tr nd nd
19:0 0.05 0.04 0.14 0.31

19:1 0.51 0.74 0.18 0.08

iso 20:0 nd nd 0.03 0.04
20:0 0.03 tr 0.20 0.09

201w 9 0.31 0.47 1.69 0.69

202w 6 nd nd 0.15 0.18

20:3w9 0.13 nd 0.32 3.36

20:3w6 nd nd 0.13 nd

204w 6 0.43 0.43 2.62 1.57

204w 3 0.07 0.03 0.71 0.19

20 5@ 3 0.94 0.81 3.42 2.25

21:0 nd nd nd 0.02

22:0 nd nd nd nd

2 1w9 0.12 0.06 0.32 0.17

222w 6 0.19 0.18 0.29 0.18

22 14w 6 0.04 0.04 0.36 0.16

22 15w 6 0.05 0.05 0.24 0.23

22 5w3 0.03 0.05 0.27 0.34

2216w 3 1.00 0.95 2.99 3.10

iso (total) 5.63 7.52 1.69 10.79
anteiso (total) 1.01 1.10 tr tr

% nd :not detected. % %

tr I trace.
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