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About the Compositions of the Fatty Acids of Oils

from Tursiops sp., Pseudorca sp., and Grampus sp.

Chiaki SHiMIZU and Tadanobu FUKUHARA

The quantitative compositions of fatty scids in the blubber oils and head oils of
Tursiops sp. (Hando Iruka), Pseudorca sp. (Okigondo Kuzira) and Grampus sp. (Hanagondo
Kuzira) were determined (Table Ta, 7b and 7c¢). In this analysis, fatty acids were
previously fractionated to the liquid and solid acids by the Urea adduct-MeOH method?!?
before fractional distillations (Table 2a, 2b and 2¢). After the fractional distillations, the
number of double bond of the methyl ester of unsaturated fatty acids were estimated by
the paper chromatography of their mercuric compounds 2.

On the fatty acids of their blubber oils, the saturated and unsaturated acids were
about 20% and 80% respectively, and about 80% of them are Cyg, Cq1g and Csp acids. On the
Pseudorca sp. and Grampus sp, the fatty acids of Cy¢ dominate (about 40%), and on
Tursiops sp. the fatty acids of Cyis are main part (about 34%).

The saturated fatty acids of their head oils are about 75% of Tursiops sp. and
Pseudorca sp., but are 52% of Grampus sp., and the unsaturated fatty acids of one double
bond are about 20% of the former and about 509% of the latter.

The saturated fatty alcohols are about 92% of the unsaponifiable matter and 85% of
them is hexadecanol in the head oil of Pseudorca sp. (Table 9). :
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ZPRIBET THEE S~y ¥o 40 (Tursiops sp.) , A+3V Fv 25 (Pseudorca sp.)
BLUONFT VY ¥y 7 U35 (Grampus sp.) DFihE L ONHEBRTIETERIEL, Tadle {a, 1b, 1c TR

LD iR EE.

Table 1a. Chemical properties of the oils of Tursiops sp.
female 304 cm. '

Blubber Head
Appearance yellow light yellow
Acid value 2.82 0.83
Salpon. value 197.1 295.0
Iodine value (Wijs) 144.3 17.6
nd) 1.4772 1.4512
Unsapon. matter 1.08% 15.98%
iodine value 147.9 18.34

Table 1b. Chemical properties of the oils of Pseudorca sp.
female 4B50cm.

Blubber Head
Appearance yellow light yellow
Acid value 1.36 0.25
Sapon. value 185.8 272.5
Iodine value (Wijs) 120.2 17.8
3 1.4765 1.4500
Unsapon. matter 4.69% 22.12%
iodine value 92.8 11.78

Table 1c. Chemical properties of the oils of Grampus sp.
male 219cm.
Blubber Head
Appearance yellow light yellow
Acid value 4.18 1.33
Sapon. value 199.5 298.5
Iodine value (Wijs) 152.3 34.68
2 | 1.478 1.4853
Unsapon. matter 1.26% 6.55%
iodine value 138.1 19.8
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Table 2a. Chemical properties of the methyl ester of mixed

fatty acids of Twursiops sp.

Blubber Head
Solid fatty acids 17.6% 48.0%
iodine value 63.5 11.8
Liquid fatty acids 82.4% 42.0%
iodine value 157.0 25.5

separated by the Urea adduct-MeOH method
fatty acid : urea : MeOH  1:0.5:3 (blubber oil)

1:1.5:3 (head oil)

Table 2b. Chemical properties of the methyl ester of mixed

fatty acids of Pseudorca sp.

Blubber Head
Solid fatty acid 16.0% 60.0%
iodine value 46.6 11.7
Liquid fatty acids 84.0% 40.0%
iodine value 137.4 29.8

separated by the Urea adduct-MeOH method
fatty acid : urea : MeOH  1:0.5:3 (blubber oil)

1:1.5:3 (head oil)
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Table 2c. Chemical properties of the methyl ester of mixed

fatty acids of Grampus sp.

Blubber Head
Solid fatty acids 19.5% 66.0%
iodine value 51.8 30.65
Liquid fatty acids 80.5% 34.0%
iodine value 132.2 89.5

separated by the Urea adduct-MeOH method
1:0.5:3 (blubber oil)

fatty acid : urea :

MeOH

1:1.5:3 (head oil)
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Table 3a. Fractional distillation of the methyl ester of solid fatty acids
of biubber oil of Tursiops sp.
Pressure 2 mm. Hg.,, Widmer column 25 cm.

Boiling Yield 0 Iodine Sapon.

p‘(’)é.nt g. "D value value
125 1.11 1.4412 19.0 229.0
140 2.89 1.4420 16.1 220.5
148 1.96 1.4445 20.4 211.6
180 5.40 1.4488 22.7 206.4
153 2.53 1.4482 40.8 200.0
155 2.73 1.4508 51.8 198.5
160 2.29 1.4523 85.3 189.6
168 1.29 1.4542 73.6 186.0
170 1.87 - 1.4599 114.0 1.5

21.77
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Table 3b. Fractional distillation of the methyl ester of solid fatty
acids of blubber oil of Pseudorca sp.

Pressure 2 mm. Hg.,, Widmer column 28 cm.

Boiling Yield 0 Iodine Sapon.
pgnnt np
C. g. value value
140 1.33 1.4400 10.3 230.0
146 1.06 1.4430 23.3 219.8
155 5.02 1.4444 25.3 205.0
160 B.12 1.4470 41.8 201.4
165 4.06 1.4508 87.0 191.6
180 2.03 1.4550 82.2 184.0
r 1.79 1.4669 146.5 161.3
2.4
Table 3c. Fractional distillation of the methyl ester of solid fatty
acids of blubber oil of Grampus sp.
Pressure 3.5 mm. Hg., Widmer column 25 cm.
Boi}ing Yield 20 Iodine Sapon.
pgg}i’: g. "D value value
148 0.45 1.4420 25.3 245.7
156 2.39 1.4430 26.8 219.8
162 3.54 1.4441 27.4 212.1
170 2.08 1.4455 30.0 208.0
174 2.40 1.4477 39.1 199.8
180 2.04 1.4501 52.6 193.1
184 1.59 1.4520 57.5 186.5
192 1.54 1.4851 85.1 181.0
r 2.48 1.4778 206.0 164.2
18.51
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Table 4a.

Pressure 2 mm. Hg.,

Fractional distillation of the methyl ester of liquid fatty
acids of blubber oil of Tursiops sp.

Widmer column 25 cm.

Boiling Yield 20 Iodine Sapon.
point nD

°C. g. value value
120 1.63 1.4408 40.8 244.5
130 2.92 1.4438 42.3 234.0
138 7.08 1.4488 50.7 220.8
143 7.08 1.4486 70.6 212.4
150 8.82 1.4510 75.3 206.0
188 10.31 1.4526 76.3 201.5
160 8.30 1.4536 85.1 198.0
161 12.30 1.4856 92.1 194.5
164 4.42 1.4567 118.0 191.0
168 9.81 1.4875 112.6 189.9
175 6.94 1.4612 142.5 187.2
180 4.03 1.4671 178.0 182.2
188 6.68 1.4749 240.5 176.0
190 7.43 1.4821 295.3 171.4
195 4.35 1.4861 326.5 170.9
198 5.45 1.4830 338.0 166.4
200 1.73 1.4895 324.5 166.0
T 3.62 1.4970 271.8 160.5

112.87
Table 4b. Fractional distillation of the methyl ester of liquid fatty
acids of blubber oil of Pseudorca sp.
Pressure 3 mm. Hg., Widmer column 25 cm.
Boiling Yield 0 Todine Sapon.
point ny

°C. g. value value
133 1.49 1.4404 40.3 250.58
139 3.95 1.4443 51.4 230.0
148 10.08 1.4448 63.9 216:1
150 9.70 1.4495 79.0 209.6
154 12.83 1.4510 82.4 204.8
187 10.73 1.4526 87.9 199.0
163 8.74 1.4548 101.8 195.4
168 6.00 1.4561 113.2 193.4
166 13.40 1.4573 121.3 190.5
171 4.34 1.4878 121.9 183.0
177 4.02 1.4632 159.4 184.0
185 B.22 1.4720 240.8 177.8
189 5.07 1.4772 268.6 174.9
192 7.57 1.4832 307.1 169.7
195 2.60 1.4870 323.2 168.8
200 2.55 1.4872 333.0 168.2
r 4.98 1.4931 275.3 152.0

113.27
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Table 4c. Fractional distillation of the methyl ester of liquid fatty
acids of blubber oil of Grampus sp.
Pressure 3 mm. Hg., Widmer column 25 cm.

Boiling Yield - Todine Sapon.
pgé.rlt g. "D value value
139 2.42 1.4421 52.4 239.3
147 8.54 1.4483 54.6 224.5
153 6.19 1.4460 62.1 213.3
155 8.96 1.4505 72.9 208.0
187 5.99 1.4514 75.0 204.8
165 4.12 1.4527 88.1 202.5
170 6.88 1.4544 106.1 197.1
173 7.35 1.4568 107.1 193.0
178 6.61 1.4508 128.2 189.0
187 3.27 1.4670 187.8 181.5
192 4.31 1.4771 257.0 175.8
197 4.12 1.4834 271.0 171.4
200 3.84 1.4880 329.0 169.0
202 6.97 1.4933 388.0 167.0
205 2.56 1.4955 383.0 164.6
T 2.71 1.5090 269.0 152.2
94.84
Tableb a. Fractional distillation of the methyl ester of solid fatty
acids of head oil of Tursiops sp.
Pressure 2 mm. Hg., Widmer column 25 cm.
Boiling Yield 20 Jodine Sapon.
point nD
°C. g. value value
110 1.0L 1.4370 4.7 241.0
127 3.07 1.4390 7.0 227.4
128 8.51 1.43% 7.4 223.0
130 5.93 1.4400 8.6 219.7
132 9.74 1.440L 8.7 212.0
133 3.46 1.4409 9.3 215.2
136 8.02 1.4423 14.4 211.2
141 2.85 1.4430 20.3 209.0
145 3.57 1.4449 23.1 204.1
180 2.78 1.4470 32.2 200.3
155 1.26 1.4495 52.6 199.5
50.20
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Table 5b. Fractional distillation of the methyl ester of solid fatty

acids of head oil of Pseudorca sp.

Pressure 2 mm. Hg., Widmer column 25 cm.
Boiling Yield 0 Iodine Sapon.
pg)lnt )
g. value value
120 0.91 1.4361 2.8 244.8
125 5.45 1.4390 A 4.6 226.1
130 10.42 1.4400 6.2 222.4
138 10.22 1.4407 9.8 219.0
137 8.82 1.4410 10.8 214.8
140 8.61 1.4420 13.0 214. 4
143 10.78 1.4431 26.2 209.2
146 8.00 1.4489 31.9 204.2
155 2.16 1.4490 45.9 197.1
160 C.o8 1.4818 60.9 194.0
r —
66.35
Table 5c. Fractional distillation of the methyl ester of solid fatty
acids of head oil of Grampus sp.
Pressure 3 mm. Hg,, Widmer column 25 cm.
Boiling Yield o0 Todine Sapon.
p‘glCl.lt g. "D value value
125 1.99 1.4360 6.5 257.5
141 4.10 1.4389 10.2 237.1
146 9.24 1.4412 17.4 226.1
148 13.69 1.4431 21.3 ! 220.0
149 14.38 1.4450 33.9 216.5
151 14.75 1.4456 37.1 202.1
184 12.30 1.4465 42.9 201.5
157 11.40 | 1.4480 53.5 200.6
163 8.08 1.4500 64.6 200.0
166 9.73 1.4536 78.0 193.8
170 3.18 1.4556 97.2 193.3
r 4.40 1.4661 130.0 137.8
107.24




Table 6a.

Fractional distillation of the methyl ester of liquid fatty

acids of head oil of Tursiops sp.

Pressure 2 mm. Hg,

Widmer column 25 cm.

33

Boiling Yield 20 Iodine Sapon.
poo(%'nt g. "D value value
113 1.48 1.4340 7.0 262.5
128 3.78 1.4376 10.8 232.0
131 16.80 1.4397 10.2 219.5
132 10.47 1.4408 13.3 216.0
133 9.36 1.4416 18.7 215.6
140 2.04 1.4441 26.9 210.4
148 2.93 1.4488 68.1 203.0
148 1.74 1.4828 73.5 198.7
150 1.12 1.4540 86.0 193.0
T 6.06 1.4639 95.8 149.6
55.78
Table 6b. Fractional distillation of the methyl ester of liquid fatty
acids of head oil of Pseudorca sp.
Pressure 2.8 mm. Hg,, Widmer column 25cm.
Boiling Yield 20 Iodine Sapon.
point n
°C. g. b value value
110 0.78 1.4319 3.8 . 266.5
125 1.68 1.4363 4.4 248.2
130 2.54 1.4387 6.8 233.0
135 4.29 1.4392 8.7 224.7
138 7.89 1.4404 10.2 222.3
138 10.44 1.4411 12.1 219.5
139 3.78 1.4418 22.3 218.0
145 B.18 1.4426 29.9 214.2 -
180 2.81 1.4459 48.6 210.0
186 2.81 1.4499 76.4 208.2
160 1.5 1.4519 80.2 205.0
163 1.15 1.4837 89.3 192.0
r 3.46 1.4616 90.4 146.2

47.99
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Table 6c. Fractional distillation of the methyl ester of liquid fatty
acids of head oil of Grampus sp.
Pressure 2.5 mm. Hg., Widmer column 25 cm.
Boiling Yield 20 Todine Sapon.
point ny
°C. g. value value
110 2.50 1.4330 7.6 266.0
123 5.90 1.4361 14.7 249.0
127 6.75 1.4390 15.4 233.8
148 6.43 1.4410 23.9 229.0
149 11.18 1.44580 48.9 227.5
153 11.25 1.4500 74.2 208.6
160 5.8R 1.4850 113.2 20L.2
168~ 3.34 1.4640 167.5 182.5
r 3.05 1.4885 349.0 168.7
56.28

TN SERBA OB SAERHRO KRB XU “ERSEEE B LT Table Ta, Tb, Te ICRT LI
RREB. BICK REOEV WA EROFED TRARMER IEROBBKES I E PPC LTS
B LSRRI D BB LU ERSHERE L.

Table Ta. Compositions of the fatty acids of oils from Tursiops sp.

Number of carbon 10 12 14 16 18 20 22 24 Total
0 0.3 5.0  1L.1 3.0 19.4
Number 1 0.2 3.8 20.5  22.0 B.5 1.0 52.7
S of 2 7.4 7.4
-
§ double 3 1.6 1.6
=]
= bond 4 14.7 ) 14.7
5 4.1 4.1
Total 0.5 8.5 3l.6 34.0 20.2 5.1 %
0 0.1 1.6/ 31.1] 40.0 1.0 73.8
Number 1 7.9 9.7 2.7 20.3
° of 2
s
o double 3
]
bond 4
5
Total 0.1 1.6 39.0 49.7 3.7 %
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Table 7b. Compositions of the fatty acids of oils from Pseudorca sp.

Number of carbon 10 12 14 16 18 20 22 24 Total
I
0 0.4 3.9 14.0 2.4 20.6
Number 1 0.2 3.4 27.1 17.4 2.6 1.9 B2.6
S of 2 6.2 6.8
o
._5 double 3 v
5 bond 4 12.8 2.8 15.6
5 0.8 3.6 4.4
Total 0.6 7.9 4.1 2.8 184 585 3§ %
0 1.2 34.5 42.8 0.9 79.4
Number 1 2.4 12.9 2.5 2.7 20.5
S of 2
T
31 double 3
fas]
bond 4
5
Total 1.2 36.9 B5. 7] 3.4 2.7 %

Table Tc. Compositions of the fatty acids of oils from Grampus sp.

Number of carbon 10 12 \ 14 16 18 20 22 24 Total
0 0.3 4.3 13.5 2.6 0.7 21.4
Number 1 0.2 3.2 25.9 15.0 B.5 49.8
S of 2 5.3 5.3
=t
§ double 3 1.6 1.6
=1
o bond 4 6.3 6.3
5 13.7 1.9 15.6
Total 0.5’ 7.5‘ 39.4 24.5 11.8 14. 4] 1.9 %
0 0.3 3.0 20.3 23.6 5.5 52.7
Number 1 0.1 6.5 24.3 9.4 0.2 40.5
s of 2 2.3 2.3
o
o double 3
]
bond 4
5 1.8 1.8

Total 0.3 31 o264 479 17.21 o.2| 1.8 %
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Table 1b THOLDPB LS KA FT Y FU 7 I ORBERRBIGNEL, Lrd2OERFREHT V2
—NVEEBZ BNBI, ZTOMBEE 527D RRLHE BETT v 7 icBE, AIFERRERR LT
Table 8 ICRT & 5 WRERE G2, © DEED STMAROTRT v 2 — VO RFEHE LU ERA RS
H LT Table 9 1TRY & 5 IS#ERER 7.

Table 8. Fractional distillation of acetate of fatty alcohols in the
unsaponifiable matter of head oil of Pseudorca sp.

Pressure 2.5 mm. Hg., Widmer column 25 cm.

Boiling Yield Todine Sapon.
; 20

point nD

°C. g. value value

145 1.09 1.4410 6.17 204.0

180 10.48 1.4410 B5.43 203.9

152 6.69 1.4410 3.67 203.5
183 8.28 1.4412 3.7 203.0
154 9.82 1.4417 4.8 202.5
186 9.70 1.4419 1.6 201.2
156 9.76 1.4420 0.9 199.5
157 8.82 1.4428 7.8 199.0
188 3.588 1.4429 13.0 198.3
161 5.70 1.4439 17.1 196.8
168 3.91 1.4485 29.9 193.3
r 5.33 1.4629 92.8 186.0
82.83
Table 9. Composition of the fatty alcohols in the unsaponifiable
matter of head oil of Pseudorca sp.

Number of carbon 14 16 18 Total
Number of 0 13.8 78.6 92.4
double 1 1.6 1.6
bond 2 6.0 6.0

Total 15.4 78.6 6.0 %
EBR B R O E E

BRIETHM U4 v HEOMAEE Table 1a, 1b, 1c IORT & D I RIMIC < 6T RIHIEMRIE, REM

PEL , RRHTk b, RBLENEV. Lt - T Table 2a, 2b, 2¢ W/RT & D IWEHMIEHEBBE D
BRICRDEY, ch S OBRIZEEOBEBEIC OV TOEE & RMEA—HK LT3, Table 3a~bc DAY
R D RIS J OB hORN BERER, “EHSHT HB19 5L Table Ta, Tb, Tc KRT X I T
5.
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BWTREA VA BEFERAS20% %, ZEEA LEORIFBRIHEZHEB THLH, A+
Foo935, NYFYAVHTRIIERE 4 BORTRSIBSEI®R, “EXKASEOIRIISRN4 B HETHS
DIELTNFTY FY I V5 TRETEN6 %, BRENIBL HRELTDTNE, Fihef 4 v HHICKRRYK
16, 18, 0D IBIFERSANEIFROOSEHRE LD TNED, HitrxIT VY Fysv5, N+ v Fvsvs
TR RO IEFRAMOB B TERAER L TOBDIREL, ~Y oA Lk TIE RERISO SRS
UBTEHSZIL LTINS,

FFITVIFTIVFBIONY FU A VHO RISHRIZBERIEIBRTESE LD TN BN, ~Fav K
U YSTRRUBICTER. TRIERS LEDEHRSHIETH0%, BETHOBELHTOS, &
4 v HILICRERIL, 16D BRI L% LD TN E S, HHCREBICDIERMIB0S IR T EES%
LT3,

AF TV EY 7 Y7 MIRO RRIOMRE U SR Table 9 1R &5 1c02% Ll L4 EF7 v a —
NTEDHNFHTH / —vhi18%% LHTN A,

AIFEAFTIEDICE D 4 VD AFR S CIED EEIC DO THEIRN 70 720 o RSB L Bh B (R
T5, WEBRFREO—HBIICHEREREE TR 2k, e THEEETS.

X Ak

1) W. T. Zwuusrsuien, et al ; Ind. Eng. Chem., 42, 1,300 (1950)
2) Y. Inouvs, et al ; J. Am. Oil Chemists’ Soc., 32, 132 (19558)



