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Long-Chain Branched Fatty Acids in the Stomach Contents
of Marine Little Toothed Whales

Hideaki Moru

In order to ascertain whether or not long-chain branched fatty acids of oil of the marine little
toothed whale originate in the lipid of microorganisms in the stomach of the animal, the composition
of long-chain fatty acids in the food part, bacterial part and free oil part of the stomach content was
studied with three living animals where bacteria was either isolated or unisolated from the stomach.

The results obtained are as follows.

1) The iso and anteiso fatty acids were recognized in all the parts of the stomach contents, but
the quantity was little in all the parts, especially in the bacterial part.

2) The composition of iso fatty acids in the bacterial part isolated from the stomach was
somewhat different from that in the food part, but it was not similar to that in the whale’s oil.

3) The composition of anteiso fatty acid in the bacterial part was similar to that in the food part,
and accordingly it was not similar to that in the whale’s oil.

4) The composition of fatty acid in the free oil part in the stomach with digesting content was
peculiar : The iso, anteiso and straight-chain fatty acid with the carbon number under 13 were
relatively abundant, and there were detected more saturated fatty acid less monoene and polyene
fatty acids as compared with that in the food part and the bacterial part.
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Table 1. Conditions in stomach cavities of the whale, Stenella caeruleo-alba used for experiment. .

: Body Condition in stomach cavity
NSample Length Viable counts per ml

0. (sex) (em) Stomach contents of microorganiims

1 (M 227 Shrimps (not digestive) and fleelars and Wt. of Fr.**1 : 109.0g 3.6 x 10* in Ist
eyes of its, beaks and eyes of squids, and Wt . of Fr.2: - 3.7g not isolated in Ifird
parasites in Ist, and light brown gastic Wt.of Fr.3: 14.1mg
juice in llird and [Vth*

2 (&) 250 Feelars and eyes of shrimps, beaks and Wt of Frl: 11.2g not isolated in Ist
eyes of squids, and parasites in Ist, and Wt. of Fr2: 4.5g 25 x 10*in [l rd
yellow-brown gastric juice in [Ird and IV Wt.of Fr3: 4.2mg
th

3 (9 240 The same as sample 1 in Ist, and yellow- Wt. of Fr.1: 170.6g not isolated in Ist
brown gastic juice in [l rd and IV th Wt.of Fr2: 2.6g not isolated in III rd

Wt. of Fr3: 6.9mg

* The letters, Ist, Ill rd and IV th designate the first, third and fourth stomach respectively.

**The stomach contents were fractionated to three fractions of food (Fr. 1), microorganisms (Fr. 2) and free lipids (Fr. 3)
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Table 2. Characteristics of lipids in stomach contents of the whale, Stenella caeruleo-alba.

Lipid Fr.* Sample 1 Sample 2 Sample 3
Character Fr.1 Fr.2 Fr.3 Fr.1 Fr.2 Fr.3 Fr.1 Fr.2 Fr.3
Lipid contents (%) 3.7 4.6 100.0 8.4 9.2 100.0 6.6 7.7 100.0
Saponification value 197 .4 / 191.0 179.6 / 134.0 175.7 / 195.1
Iodine value (wijs) 127.8 / / / 7/ / 121.4 / /
Saponifiable matter 7.7 12.6 / S 12.2 4.1 / 7.0 10.1 /

* See Table 1.
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Table 3. Fatty acid composition of lipids in stomach content of the whale, Stenella caeruleo-alba (%)

Fraction Sample 1 Sample 2 Sample 3
Fatty acid Fr.*1 Fr. 2 Fr. 3 L Fr. 2 Fr. 3 Fr.1 Fr. 2 Fr. 3

Fr.1

AQ10):0 nd** nd 0.62 0.07 nd 0.06 nd 0.01 0.59
10:0 0.03 0.01 1.07 0.15 nd 0.10 nd nd 1.47

A(11) :0 tr** 0.01 tr 0.06 nd 0.02 nd nd 0.21
isoll: 0 0.02 0.01 0.48 0.06 nd 0.07 nd 0.01 0.43
11:0 0.03 0.02 1.05 0.10 0.07 0.06 tr 0.01 1.12

AQ12) : 0 0.07 0.19 0.72 0.12 nd 0.06 0.01 0.04 0.70
iso12: 0 0.02 0.03 0.29 0.05 nd 0.03 nd 0.01 0.48
12:0 0.16 0.16 0.72 1.01 0.27 0.11 0.23 0.22 1.14
A(13):0 0.05 0.03 0.17 0.14 nd 0.03 nd nd 0.87
B(13) :0 nd nd nd nd nd 0.07 nd 0.01 0.60
iso13:0 0.05 0.02 0.42 0.10 nd 0.03 nd nd 0.39
anteiso13 : 0 nd nd 0.30 nd nd nd nd nd 0.30
:0 0.02 0.02 0.36 0.08 tr 0.04 0.01 0.02 0.59

A4 :0 0.08 0.03 7.48 0.64 nd 0.54 0.01 0.02 7.12
cQ4) :0 nd nd 0.18 nd nd nd nd nd 0.10
isol4 1 0 0.02 0.01 0.17 0.04 nd 0.06 nd 0.02 0.21
14:0 2.42 2.61 2.08 3.21 2.76 3.64 2.04 1.76 1.84

B(15) 10 0.14 0.14 0.38 0.06 0.10 0.20 0.09 0.06 0.54
is015: 0 0.11 0.11 0.36 0.18 = 0.10 0.13 0.14 0.07 0.72
anteiso15 : 0 0.03 0.04 0.11 0.05 0.04 0.05 0.06 0.02 0.25
15:0 0.40 0.45 0.10 0.52 0.46 0.49 0.45 0.37 0.14

A(6) :0 tr nd 0.11 tr 0.05 nd tr 0.04 0.19
c@16) :0 0.12 nd 4.38 0.74 nd 0.22 nd 0.05 1.53
is0l6 : 0 0.09 0.09 0.22 0.09 0.09 0.15 0.12 0.06 0.21
16:0 19.07 18.50 10.87 24.13 21.62 19.11 20.03 19.08 11.40

AQ7D 0 nd nd 0.42 nd nd nd nd nd 0.84
B(17) :0 0.64 0.60 0.54 0.33 0.50 0.88 0.42 0.18 1.09
is0l7 : 0 0.16 0.30 0.13 0.48 0.27 0.38 0.32 0.11 0.22
anteisol7 : 0 0.10 0.22 0.08 0.30 0.16 0.26 0.18 0.06 0.10
17:0 1.10 1.18 0.77 1.48 1.35 1.41 0.90 0.75 1.28

A(18) : 0 0.11 0.14 0.24 0.36 0.55 tr tr 0.05 0.24
isol8: 0 0.43 tr 0.36 0.58 tr 0.42 0.39 0.35 0.47
18:0 6.38 6.32 5.21 7.00 7.52 5.51 4.39 4.59 5.49

B19 :0 nd nd 4.28 nd nd nd nd nd nd
D(19) : 0 nd nd 0.75 0.47 0.07 0.03 tr 0.07 2.78
iso19: 0 nd nd nd nd nd nd nd nd nd
anteiso19 : 0 nd nd nd nd nd nd nd nd nd
19:0 0.04 0.04 tr 0.24 0.05 0.03 0.02 0.02 tr

A20) :0 nd nd nd 0.62 0.17 0.04 tr 0.10 tr
D(20) : 0 tr nd 0.18 0.12 tr 0.09 nd 0.09 1.98
E(20) : 0 nd nd 1.63 nd nd nd nd nd nd
20:0 0.35 0.34 nd 0.18 0.12 0.28 0.27 0.17 nd

D(1) : 0 nd nd 0.12 0.15 nd nd nd nd nd
Total staturated 32.24 31.62 47.35 44.27 36.32 34.60 30.08 28.42 47.63
iso (total) 0.90 0.57 2.43 1.58 0.46 1.27 0.97 0.63 3.13
anteiso (total) 0.13 0.26 0.49 0.35 0.20 0.31 0.24 0.08 0.65
10:1 nd 0.02 tr nd nd nd nd nd nd

1:1 nd 0.03 0.37 tr nd 0.08 nd 0.01 0.67

12:1 nd 0.05 0.44 nd nd nd nd 0.01 0.69

13:1 nd tr 0.84 0.09 nd nd nd tr 1.10

14:1 tr 0.02 tr 0.05 0.06 nd tr 0.03 tr

15:1 tr 0.10 tr nd 0.04 nd tr 0.01 tr

161 4.23 4.72 3.19 3.49 4.19 5.44 3.96 3.88 5.62
17:1 0.69 0.61 0.24 0.91 0.21 0.81 0.63 0.53 0.78

A(18) :1 nd 0.42 nd nd nd nd nd nd nd
18:1 29.93 30.53 23.79 22.90 27.13 34.27 29.24 30.29 20.92

19:1 0.36 0.29 0.11 0.61 0.24 0.26 0.39 0.38 0.09

20:1 7.70 6.27 4.13 5.26 5.48 0.24 5.74 4.78 3.72

22:1 4.30 4.63 3.59 1.89 1.97 4.59 2.97 2.43 3.13

Total monoene 47.21 47.76 36.70 35.20 39.32 45.69 42.93 42.35 36.72
16 : 2w 4 tr tr tr nd nd tr tr nd nd

16 [ 4w ? 0.03 nd 0.07 nd nd - 0.03 nd 0.07 0.33

17 1 2w ? nd nd 0.09 nd nd nd nd nd nd
18:2w6 1.12 1.04 2.06 2.18 0.68 0.97 0.98 0.84 1.74
18:3w 3 0.30 0.31 0.45 0.66 0.19 0.49 0.22 0.35 0.69

18 I 4w 3 0.16 0.18 0.12 0.37 0.16 0.47 0.12 0.17 0.14

20 : 2w 6 0.32 0.25 0.16 0.34 0.28 0.22 0.25 0.26 0.18
20:3w 6 0.05 0.10 tr tr 0.03 0.09 0.03 0.06 tr
204w 6 1.68 3.03 3.79 2.55 2.77 1.76 2.41 2.75 3.96
2014w 3 0.24 0.22 0.19 0.90 0.24 0.44 0.18 0.19 0.48
205w 3 4.62 6.51 3.57 6.55 7.13 5.46 9.44 10.41 3.44

21 {5w 2 0.08 0.13 tr tr tr tr nd nd tr

22 12w 3 nd nd nd nd nd 0.09 0.04 0.09 tr
22:3w 6 nd nd nd nd nd 0.11 0.06 0.10 0.08
224w 6 0.29 0.32 0.12 0.57 0.16 0.14 0.10 0.07 0.39
2215w 6 0.37 0.25 0.29 0.94 0.26 0.26 0.24 0.21 0.27

22 15w 3 0.80 0.67 0.45 1.14 0.66 0.73 0.36 0.42 0.18
2216w 3 10.49 7.61 4.59 4.33 11.80 8.45 12.56 13.24 3.77

Total polyene 20.54 20.66 15.93 20.54 24.36 19.68 26.99 29.21 15.65

See Table 1. * * nd : not detected. * % % tr : trace.
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