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On the Deodorization of the Marine Animal Oils.
By
Shigetada TANIMURA

In an attempt to ensure effective deodorization of marine animal oils by
means of polymerization coupled with hydrogenation, progress of polymerization
of the oils at earlier stages was first examined with the following result.

Rapid heating caused polymerization remarkable at temperatures around
250°C. Subsequent rise of temperature incessantly sped up the reaction. At
a time the oil temperature read 300°C, a larger part of highly unsaturated
fatty acids, which constitute major components of the oils were found
transformed into lowly unsaturated fatty acids. Time required for the above
change was very short.

The above finding led to adopt the following procedure. The oils were
at first slightly polymerized, followed by slight hydrogenation using catalysts.
Satisfactory results were obtained with all the oils tested when Raney nickel
was used as catalyst. The ordinary reduced-nickel answered the purpose well
when used as catalyst for deodorization of herring and whale oils but not so

much for other oils.
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Table 1. Properties of the originzl and the polymerized mackerel oils.

it | | Viscosity Colour |
No. of Cffd'?9”jt9F Ppt byl Spoare | Reb ipeduood  |(Oshima
polymsrisstion AL V. LV, | Wijs’ . |n;%>< Viscosimeter)| tintometer)
Sample Temp. lime d-’ n o ° sed
| C) (min) | (Wijs) soln D, 30°C | 50°C |Yellow Re%{,,,,
Refined !
origj!naly' 0.13 | 169.0 | + |0.5276 | 1.4805 | 158 | 86| 8 7
ot | i
200~300( a ) 45| 0.77 | 136.2 1 — 1.4835
T 3C0(h) 301 2.01 110.5| — 1.4853
300( ¢ ) 60 | 3.42 | 102.8 | — 1.4862
300 d ) 90 | 4.63, 96.2 ! — |0.9557 | 1.4870 7 6
200~250 80| 0.77| 134.7| — 1.4840 |
i 290 | 30 | 1.42 | 116.0 | — 1.4850
290 | 60 | 2.7 | 107.31 — 1.4860
250 90 | 2.89 | 101.5| — |0.9547 | 1.4865 8 6
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200~ 280 54 | 0.50 | 151.0 | - 1.4830
“I 280 30 0.85 128.4 — 1.4841
280 60 1.16 118.7 — 1.4852
280 9 | 1.51| 112.9| — | 0.9488 | 1.4860 8 7
200~280 34| 0.62 | 151.0 ! + | 1.4826
N 280 30| 0.87 ! 131.6| — 1.4842
280 60 | 1.22 | i20.2 0.9456 | 1.4850 | 732 | 298| 9 7
200~270 54 | 0.33 ] 156.3 | +
v 270 30{ 0.54 | 140.4 | +
270 60 | 0.68 | 129.81 — |
270 9 | 0.83| 122.1] — | , 9 7
W 200~270 49 | 0.28 ] 155.2 | +
: 270 30 | 0.54 7.8 | + 9 8
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Table 2. Properties of the original, the polym=rized and the hydrogenised mackerel oils.

o 5 Viscosity Colour
No. of |Conditions of treatment pt by 2P gr- ]ReF. (Redwood (Oshima
A, Vo L V. i Wijs’| S. V. 15 ”deg Viscosimeter)| tintometer)
Sample [ Temp | Time I o o )
' /(QC) | (min) | (Wiis) soln 4 D !.;O C 1 50°C |Yellow| Red
Refined E l
original 0.18| 167.5) + 189.70.92741.4800’i 150 86 10 C
oil
200~ 250 8 0.36| 165.5] -+ 1.4802
250~280 5 0.63] 159.9 -+ 1.4812
P 280~290 3 0.83) 155.8 + 1.4817
I 290~300 2. 1.02) 150.7] + 1.4822(
300~200 11 1.32| 141.7) -+ 0.9358(1.4830! 313 144 8.5 7
H | Ni1.02 | 120] 1.320 139.5] + 1.4827 }
~200 18 0.26] 166.9 -+ 1.4802
200~230 9 0.33; 165.5] -+ 1.43804
p 250~280 11 0.81] 156.2 -+ 1.4814
280 15 1.32| 141.0f -+ 1.4629
I 280~200 | 13| 1.36 139.0! -- | 188.50.93401.4829 332 | 154 | 9 7
G Ni 0.9%; 120 1.33] 138.7] =+
Ni 0.9% | 180 | 1.3%] 136.9 —
200~280 | 23 | 0.08 152.7 -+ |
P 280 30 '
il 280~200 12 1.13) 128.97 — 0.9396 464 201
H Ni 0.7% 65 1.23; 127.6] —
200~ 280 25 0.86! 151.3] -+
P 280 10
N 230~ 200 12 0.95| 142.4, -+ 0.9355 326 147
H Ni 1.0% | 210 1.11 133.2; A4
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]
200~280 | 14 | 0.65 157.7] -+
p 280 | 10| 0.93 146.1 +
v 280~200 | 12| 1.04 143.7] + 0.9341 290 | 135
H | Ni0.9% | 180 | 0.9 140.9] +
200~250 | 28 | 0.42] 160.8] +
5 250 | 30 | 0.54 154.0] —+
, 250 | &0
Al 230~200 | 10| 0.70 148.3 - 0.9335 253 | 122
H | Nio.s% 90| o.70 144.3 +
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Table3. Properties of the original, the polymerized and the hydrogenised young herring oils.

Viscosity Colour
No. of | Conditions of treatment Ppt by Sp. gr| Ref. (Redwood (Oshima
A V.| Ve | Wijs” | S. V. 15 lﬂdzeg Viscosimetr)| tintometer)
Sample ‘ Temp. Time d n - 5
°C) (min) (Wijs) soln 4 D {30°C|50°C Ye”owl Red
Refined ‘
original 0.27) 182.1] -+ 189.3\0.92431.4783 170 90 7 5.5
oil [
200~250 5 0.30| 151.1 -+ 1.4785
250~ 280 3| 0.45 148.4 + 1.4787
280~300 6 0.93| 137.2| -+ 1.4797
P 300 5 1.32] 127.3] — 1.4805
I 300 15 1.76] 112.3] — 1.4815
300 30 2.12| 107.8, — 1.4822
300~200 i4 2.43! 106.3] — 184.90.9406|1.4822; 627 261 8 6
Ni 0.3% . B T
H E 0.3% 150 2.43) 102.4 1.4815 646 268
200~250 | 5| 0.31 151.7 + 1.4784
250~280 5 0.60] 147.3] -+ 1.4789
P 280~300 7 1.19] 135.0| —+ 1.4801
300 5 1.56) 126.11  — 1.4807
I 300 | 10| 1.75 119.9 — 1.4809
300-- 200 14 1.80] 118.0f — 1.4811) 422 240 8 G
M| Ni0.5% | 150 | 1.7 113.9| — 1.4805
200~250 4
250~280 3
| P | 280~300 4| 1.00 139.4 1.4800
300 | 5| 1.47 128.3 — 1.4808
300~200 11 1.50 i26.21 — 0. 9319‘1 .4808; 328 154 8 | o
200~750 | 5 |
250~ 290 9 1.01 142.6' +
I\ P 290 5 1.27) 136.1 +
290 51 1.49 129.6] +
290 5 1.63| 123.6] -—
290~200 13 1.68‘ 122.5, - 0.9339 353 171
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200~280 12 | 0.68| 146.2
280 10 | 1.15| 137.9
Y p 280 20 | 1.35 131.2] 4
280 30
280~200 11| 1.58 125.0] — 0.9338 345 | 158
200~270 9| 0.48] 148.9 -+ 1.4788
270 15| 0.98] 140.7 + 1.4795
D 270 30 | 1.12] 134.1] + 1.4799
270 45 | 1.32] 128.8 + 1.4800
, 270 60
Vi 270~200 10| 1.38] 122.6] — 186.8/0.9326/1.4810| 383 | 172
Ni 0.5% 50 | 1.30] 122.3] — 1.4810| 381 | 175
H 1 Ni0.5% 3
E 0,50 150 | 1.30} 120.7] — 1.4810
200~250 6| 0.33 151.3] + 1.4781
250 30 | 0.71 145.1 -+ 1.4790
D 250 60 | 0.87] 139.7] + 1.4793
_ 250 90 | 0.99 136.3 -+ 1.4799
W 250 | 120
250~200 8| 1.04] 131.4] -+ 1.4801
¥ Ni 0.4% | 180 | 0.97| 130.3 "+ 1.4805
Ni 0.4% | 150 | 0.92| 130.2! -+ 0.930911.4804| 295 | 139 8 6
200~250 6| 0.37 151.4/ -+ 1.4785
250 60 | 0.95 140.5] -+ 1.4798
p 250 | 1201 1.07| 132.7] + 1.4806
I 250 | 150
250~200 8| 1.14; 128.1] -4 | 187.10.9314/1.4808] 335 | 152 8 6
H Ni 0.5% | 150 | 1.32] 125.7, —
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Table 4. Properties of the original,

the polymerized and the hydrogenised "hoshizame’ oils.

Viscosity Colour
No. of |Conditions of treatment Ppt by Sp. gr | Ref. (Redwood (Oshima
A Vol LV Wijs® | S V. 5 I”dzes Viscosimetr)| tintometer)
Sample Temp. Time d n - o
=C) (min) (Wiis) soln 4 D |30°C | 50°C |Yellow| Red -
Refined
original 0.12] 181.5 + 186.110.9290|1.4822| 144 82 7 7
oil
200~250 | 5| 0.19) 179.4) + 1.4822
250~280 4 0.34] 175.2{ -+ 1.4830
p 280~300 8 0.72} 155.9] -+ 1.4848
300 5 1.08) 142.4] + 1.4857
I 300~200 14 1.21] 137.00 — 185.6.0.94221.4860 476 211 9 7
Ni 0.25%]| 120 1.05 134.6] — 505 217 8 6
H | Ni 0.28% 2 3 .
C 0500 120 1131356 = 8 7
200~250 16 0.29; 178.1 -+
P 250~ 280 12 0.551 168.8; -+
280~300 | 11| 0.88| 147.5 -+
300~200 5 1.10! 141.0, — 0.9415 444 182 9 /
I
) Ni 0.1% -
y C 0.5% 120 1.15] 138.0, — 7 6
Ni0.2% | 150 | 0.9¢ 137.9] — ‘
C 05?’6 2 s 70 . 7 o]

I
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| 200~280 36 | 0.64| 159.8 -+
280 10| 0.83] 149.9 +
p 280 20 | 0.98! 140.7] —
280 30| 1.17 134.6] —
280 40 | 1.33 128.71 —
1l | 280~200 14 | 1.37) 126.5] — 0.9484 657 | 296 | 9 7
i 224
o903 | a0 | 125 12608 - 7 | 5
Ho W6 o
1 . 3% . . =
C 0.5% 60| 1.35 12@.9i 3 6
200~ 280 24 | 0.58| 166.8 +
p 280 10| 0.75] 156.6/ +
280 251 0.93| 144.1] —+
¥ 280~200 2| 1.04| 140.4] — | 182.50.9407 4214 18| © 7
Ni 0.2% 90 | 1.02| 139.3 — 8 6
Ho 1 Ni0.29%
C 040 90 | 1.00! 140.31 — 8 6
210~ 260 15| 0.38 177.1] +
220 30| 0.64] 164.4 +
p 260 60 | 0.85 152.9 -
260 90 | 1.01] 144.3| +
v 260~ 2C0 91 1.01 142.6| + 0.9420 440 | 193 | 9 7
Ni 0.5% | 120 | 0.97 141.3] — 7 5
H ; @/
A 829;’ 120 | 0.97] 141.8 — 8 | 6
200~300 13
p 300 5
v 300~200 12| 1.2z 142.5] -
H [R.Ni 1.0%| 120 1.11] 141.3] —
200~280 | 39
p 280 | 40
I 280~200 | 10 1.50 131.4 — ‘
H |R.Ni 1.0% 180 | 1.39 130.0| — ‘

Table 5. Properties of the original, the polymerized and the hydrogenised sardine oils.

Viscosity Colour
No. of |Conditions of treatment Ppt by Sp- gr.| Ref. (Redwood (Oshima
AV VL | Wijs” | S. V. : |r|df!>< Viscosimetr)| tintometer)
Sample Temp. Time | d'° | n 5 5
‘ °C) I(min)! (Wijs) soln 4 D 130°C | 50°C |Yellow| Red
Refined
original 0.19] 180.4; -+ 190.4)0.93(]3 150 83 7 6
oil |
200~280 9 0.57| 173.7 +
P 280~ 300 3 1.27| 162.9, -
300 5 1.83] 146.8] -+
I 300~ 20 14 2.48! 140.2; — 189.410.9433 450 195 7 6
Ni 0.2% | 120 2.20| 137.3 —
H i 0.2%
A 8'§,,,Z 120 | 2.22) 1837.2 —
|
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|
200~300 13
p 300 5 !
I 300~ 200 13| 2.54| 140.9) — 0.9420 o444 | 2031 7 6
g | Ni0.3% | 120 | 2.40 138.7 —
Ni 0.4% | 150 | 2.41l 139.0 —
200~ 250 6| 0.31 179.00 +
p | 230~290 14 | 1.63] 158.3 -+
290 101 1.96| 142.1] —
i 290-~200 14 | 2,020 137.7) — | 188.80.9443 506 | 216 | 7 5.5
b R.Ni 0.9%]| 120 1.86| 135.9] —
CIRONE 0.9%] 120 1.91| 136.3] —
i i i
200~ 260 181 0.550 173.9) -+ }
250 30 1.060 160.1 + ;
P 260 60 1.39] 156.7. -+ :
N 260 | 90 |
260~200 1 10| 1.66! 140.1] -— 0.9455 529 | 2371 7 5.5
M| RN 1%} 150 | 1.86] 138.4] — | |
200~250 10| 0.39 177.1] +
250 30 | 0.91] 169.5] -+
P 250 60 | 1.21] 161.1] -+
250 90 | 1.44| 185.2] +
v 250~200 9| 1.44 153.8 -+ | 189.20.9388 304 | 141 7 5
by ReNi0.8% 120 | 1.29 | 150.2) +
R.Ni 0.8%| 120 | 1.24 | 149.2] -+

28 4 REEIM MO 5 RO SRR & ATHE RO MR & AR TH 529, Raney nickel Zfijk
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Table 6. Properties of the original, the polymsrized and the hydrogenised herring oils.

e Viscosity Celour
No. of |Conditions of treatment Ppt by Sp. gr. ]‘e’c‘ (Redwood (Oshima
AL Vo LV [ Wijs' | S. V. ndex Viscosimetr)| tintometer)
Sample ' Temp. Time | d ]45 n %O 20°C ‘5OQC Yell Red
(°C) | (min) (Wijs)| *°" i o
Refined
original 0.38] 97.9, — 180.50.9163]1.4717| 223 | 107 9 7
Oll . ‘ I
200~250 4 0.41 97.0] + 1.4720
250~280 4 0.60] 95,6 + 1.4722
p 280~300 8 1.11) 90.3] - 1.4725
300 5 1.33] 88.3 - 1.4728
I 300~200 12 1.35) 87.4| - 185.900.9192/1.4728| 288 136 9 7
i 207
E“' gja’o’ 150 | 1.28] 85.0 — 1.4725
H
. o
F' 853‘02 120 | 1.28] 85.6] - 1.4727) 297 | 136
[
200~250 5 0.45 97.3! H- 1.4729
p 250~300 17 ‘
I 300~200 12 1.22¢ 89.1 -~ 1.4728 9 7
H Ni 0.25% 2 1.15 8:).5Y — 1.4725 :
Ni 0.25% 1,13 87.1 -
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200~250 4
p 250~280 4
230~ 300 7
il 300~200 121 1.12| 89.8 —
H Ni 0.25% 150 | 1.06, 88.9] —
Ni 0.17% 120 | 1.05 88.7 — |
200~250 9 |
p | 250~280 8 ‘~
280~300 8| 1.19 89.5 —
v 300~200 17 | 1.31f 87.2] — 0.9201 291 | 146 8 6.5
b R.Ni 0.9%| 120 1.29) 86.5 —
R.Ni 0.9%] 120 1.28) 86.5 —
200~ 250 7
p 250~ 280 9
| 280~ 300 9
y | 300~ 200 13| 1.320 88.7, — | 186.4
" R.Ni 0.5%| 180 | 1.25 87.3] —
R.Ni 0.8%]| 180 1.31| 87.41 —
I
200~ 250 6
P 230~ 280 81| 0.92] 94.9 +
280 30 | 1.39] 87.5 —
v 230~200 12| 1.47] 86.7 — 185.80.9199 309 | 143 9 7
R R.Ni 0.8%| 120 | 1.40] 85.5 —
R.Ni 1.0%| 120 1.29] 85.2 —
200~ 250 7| 0.44 96.6| -+ 1.4720
250 60 | 0.88 93.3] + 1.4723
p 250 90 | 0.93] 92.0/ — 1.4725
250 | 120
[ 250~ 200 81 1.00 89.8 - 0.9192|1.4725] 269 | 133 9 7
Ni 0.3% -
’ E. 0.3% 120 | 0.84] 88.1] — 1.4725
*E.NIi0.3% -
£ 0.3% 120 | 0.73| 84.7] — 1.4723
| 200~250 11| 0.47) 95.8/ + 1.4720
p 250 60 | 0.91 93.2/ -+ 1.4724
250 90
Vi 250~ 200 8! 0.97] 91.3 - 0.9178!1.4724| 264 | 123
Ni 0.25% 120 | 0.92] 90.5 — 1.4724] 264 | 122
H 1 Ni0.25% . .
E 0.959 120 | 0.95| 90.2] — 1.4724

* F, Ni. 13 flake nickel TH 5,

Table 7. Properties of the original, the polymerized and the hydrogenised whale oils.

1 l ) ‘ I Viscosity Colour |
No. of |Conditions of treatment| ‘ Ppt by ;SP_ gr-} Ref. ;(Redwood (Oshima

j AL VL L VLI Wijs™ | SL V. j 15 n ?eg | Viscosimetr)| tintometer):
Sample | Temp. | Time | i i a2 nd T |
! | 1 (o | dime | Wije) o 4 "D |30°C |50°C [Yellvw| Red
Refined | )' { - i | | ] I
criginal I ’ | o.14i 107.7] -+ 194.710.92041.47183 185 | 9% | 9 i 8

Oil i ! i i i :
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200~250 7! 0.17 106.9] -+ 1.4723
250~280 8| 0.38 105.5] -+ 1.4726
280~290Q 4| 0.47 103.6] -+ 1.4728
290~300 3| 0.68 101.3] - 1.4728
300 10| 1.12 96.0 - 1.4732)
I 300~200 12 | 1.13 95.3] — | 194.40.92451.4733 280 | 124 | 9 7
Ni 1.0% 90 | 1.09 93.6] — 1.4731
N ar
NiL.0% | g | 1.a8 94.2 — 1.4731
= 1.0%
200~250 71 0.22] 107.4 -+ 1.4724
250~ 1280 6| 0.42/ 105.7] + 1.4724
280~300 6| 0.74] 102.4] + 1.4726
300 10| 1.25 97.00 - 1.4732
1 300~ 200 13| 1.32] 9.1 - 0.9241/1.4732] 250 | 123 | © 7
Ni 0.8% | 120 | 1.39] 95.1 — 1.4732
Ni 0.5% . . o
E om0, | 120| 1.57 95.4 1.4734
200~ 300 18
300 10
I 300200 14 | 1.83] 94.5 -
Ni 1.0% 60 1.47 94.31 —
Ni 0.5% | 180 | 1.58 94.0| —
|
200~ 250 61 0.17 106.8) -+ 1.4723
250~270 51 0.27] 106.5 -+ 1.4723
270~290 81 0.52] 103.4| -+ 1.4725
290 15| 0.93 97.0, — 1.4733
N 290~200 | 12| 1.03| 96.9 - 1.4733 9 7
E 2.0% 120 1.81f 95.8/ — 1.4733 8.5 7
E 2.5% 120 1.94| 95.5| — 1.4733 8.5 7
~200 16| 0.18 107.50 + 1.4718
200~ 250 6| 0.18 107.5] -+ 1.4718
250~280 7| 0.24] 105.5] + 1.4723
28C 15 | 0.71] 100.6| + 1.4728
280 30 97.6| — 1.4730
V 280~ 20C 10| 0.96 956.9| — | 194.5 1.4731 9 6.5
Ni 0.5% . . .
E 1.0% 90 | 1.16| 95.8 1.4731 8.5 7
Ni 0.3% n . B
E 1.0 | 120 1.37 96.3 1.4731
200~250 6| 0.21] 107.2] + 1.4723
250~ 270 6| 0.30] 106.20 + 1.4725
270 151 0.56 103.2 -+ 1.4729
270 301 0.700 100.9] + 1.4731
W 270~200 11 0.70| 100.3 - 0.92271.4731] 221 ] 109 | 9 7
E 2.0% | 120| 1.38 99.8 -+ 1.4731
Ni 0.1% . '
E 0505 | 120| 1.13 99.8i + 1.4731
200~300 | 2t
300~ 200 12| 1.18] 92.4 —
Vi
R.Ni 0.7%| 1201 1.18] 90.9 —

9
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Table 8. Properties of the origina!, the polymerized and the hydrogenised Antarctic whale oils.

. Viscosity Colour
No. of |Conditions of treatment Ppt by Sp- gr.| Ref. "Redwood (Oshima
AL V.ol VL | Wijs™ | S. V. Index Viscosimetr)| tintometer)
Sample ’ Temp. | Time | d ]45 n %O 30°C { 50°C [Yellow| Red 7
(°C)__ | (min) | (Wijs)| *°" ” o
Refined
original 0.23| 112.6| -+ | 195.100.9203(1.4727) 179 | 92| 9 8
oil
200~ 250 7| 0.24] 112.1 -+ 1.4727
250~280 7| 0.45/109.5 -+ 1.4730
P | 280~300 11 0.93] 102.4) — 1.4737
300 10| 1.31) 96.3 — 1.4741
[ | 300~200 | 14 | 1.38 95.2 194.50.9263{1.4743| 278 | 133 | 10 | 0
g Ni0.5% | 120 | 1.35 93.1) - 1.4739) 285 | 135 | 10 8
Ni 0.5% | 180 | 1.38 89.1 — 1.4734) 297 | 137 | 10 8
200~ 250 4 0.29) 111.3 + 1.4728
250~-280 4| 0.46| 108.7] + 1.4731
p | 280~300 4| 0.87 105.3 + 1.4736
I 300 10 | 1.26] 97.3 — 1.4741
300~200 131 1.54] 96.7 — | 194.50.92501.4743] 267 | 128
H Ni 0.4% | 150 | 1.50, 94.3 — 1.4735
200~250 28 | 0.35 110.8 -+ 1.4734 |
250~ 280 16 | 0.48| 107.0, -+ 1.4737
P | 280~300 20 | 1.01, 97.0] — 1.4744
i 300 20 1.84 89.8 — 1.4749
300~ 200 20 1.93 89.3 — 0.9290|1.4749| 338 | 151 | 10 8
H | Ni0.5% ] 150 1.88 83.3‘ - 1.4745
[
200~ 250 4| 0.26) 111.7] -+ 1.4727
250~ 280 12| 0.56| 107.6] -+ 1.4730
p 280 10| 0.70| 104.3| -+ 1.4735
280 30
- 280~-200 101 1.02| 97.8] — | 194.3 1.4740
Ni 0.3% - -
| £ 0,392 150 | 1.931 95.0] — 1.4739
Ni 0.2% . o
c 0.222 150 | 1.91] 96.8] — 1.4739
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