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ESTIMATIONS OF EXTINCTION RATIOS AND VITAMIN A 
POTENCY OF 12 REDUCTION PLANT OILS 

By G. C. Bucher,~~ F. B. Sanford,~~· and D. T. Miyauchi~" 
In recent months, the Seattle laboratory has re

ceivednumerous requests for information concerning the 
vitamin A potencies of the oils produced by the local 
fish reduction plants. Most, if not all of these oils, 
are of 10Vi potency and any est ima te s of vi tamin A con
tent based upon non-biological methods maybe in error. 

In order to appraise the difficulties involved 
in the accurate determination of the vitamin A con
tent of the oils, a number of them were obtained for 
study. Descript'ions of the oil s chosen are given in 
Table 1 (see P. 17). 

Oser, et al,!! have shown that unless the extinc
tion ratio ~~ is 0.72 or less, vitamin A values as 
determined by the ultraviolet absorption method are 
likely to be unreliable,even if the values are deter
mined on the unsaponifiable portion of the oil. The 
extinction ratios ~ ;~~ of the 12 reductionplant oils 
examined (Table 2, P. 16) were all greater than 0.72. 
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Saponification resulted in lower ratios, but did not reduce any of them to the 
0.72 level. The unsaponifiable fractions of Sample No. 1 0 (English sole) and 
Sample No. 12 (ratfish) had very abnormal ratios. 

It is obvious from these data that no great reliance can be placed on the 
vitamin A potency estimated by the ultraviolet absorption method even ' when t he 
unsaponifiable portion of the oil is u~ed. Nevertheless, a rough estimation of 
the potency of the reduction plant oils studied may be of interest. The data 
presented in Table 3 (see P. 17) indicate that the potency determined by the ul tra
violet absorption and the antimony trichloride methods are in poor agreement, ex
cept for the oil from rockfish; 

The data in 'fable 3, especially for Samples No'. 11 and No. 12 which were 
known not to be mixtures, indicate that grayfish and ratfish carcasses a re poor 
sources of vitamin A oils. Evidently, when these carcasses are mixed with r ock
fishes, or sources of a higher vitamin A potency, they serve only to lower the 
potency of the resulting oil. Thus, it may be advisable to separate t he species 
yielding high potency oils from those yielding low potency oils. This problem 
will receive further attention by the staff of the laboratory. 

*Chemists, Fishery Technological Laboratory, Division of Commercial Fisheries, Seattle, Wash. 
lIOser, B. L.; Melnick, D.; Pader, M.; Roth, R.; and Oser, ~ Ind. Eng. Clem., Anal. Ed. li, 

559-62 (1945). 



E Ratio of the Whole Oil and its U iriable Fra.cti - ~ .. --- ....... ... -~ --

Sample Source of ~ource of Extinction Ra.tio D >Jrn .. ?p' for wave Lengths in mmu. ()..) 
No. Oil tyJ. tamin A 300 302. '5 j05 3_°1 • ., -no :n 2.5 3Pi 317 5 320 322. '5 325 330 

1 Rockfish ~ole Oil 0.934 0.951- 0.96tl O.~~- 1.010 1.0~9- 1.125 1.142* 1.115 1.071- 1.035 0.97tl 
offal IUnsa-o. 0.790 0.828 0.866 0.9 _ 0.9'58 0.980 0.992 0.998 1.007 1.020 1.022 0.972 

2 Rockfish [Whole Oil 0.210 0·22d- 0.~45 o. ~~5· 0.~~5 1.020· 1.054 1.006- 1.059 1.040· 1.022 0.900 
& sole IUnsap. 0.842 0.87b D.91b 0.9')0 0.985 0.998 1.010 1.016 1.022 1.033 1.025 0.974 
offal 

3 Ratfish Nhole Oil 1.5159 1. 572* 1.5~5 1. 502* 1.44~ 1. 54r 1.bb~ 1.bb3 1'.50tl 1. 294- 1.117 0.95~ 
carcass iUnsall. 1.044 1.068 1.0 li:; 1.090 1.100 1.10 1.102 1.08') 1.060 1.Q40 1.022 0.971 

4 Grayfish !Whole Oil 1.1155 1. Hl2* 1.11::10 1.172* 1.163 1.24'1- i:6j~ 1. 3bJ- 1. 2'd7 1.171· 1.070 10.~b5 
& ratfisl: Jnsa;p. 0.890 0.920 0.946 0.980 1.010 1.028 1.036 1.030 1.030 1.0?! 0.977 

carcasses 
5 Ratfish Whole Oil 1. 7tl5 1.770 1.6bO 1.5b7- 1.520 1. bOO- 1.730 1.730· 1. ,,:j5 1. 34d· 1.140 0.a3~ 

carcass tun&~-p. 1.00, 1.03) 1.017 1.022 1.043 1.065 1.0~ _1~015_ 1 .. 035 1.005 0.997 0.986 
6 Rockfish !Who"! e Oi. 1 0.95~ 0.971:- 0.991 0.9'1r 1.020 1.0f:-b- 1.110 1.127- 1. J 10 1.072* 1.035 0.';I!30 

offal IUnsa-p • 0. 788 0.822 0.8F7. O.QO<-1 0.<:)38 0. 06'5 0.980 0.08q 1.004 1.020 1.019 0.975 
7 Uniden- :¥hole Oil 1.045 1.0b5 1.0Z0 1.0f-..b· 1.OZO 1. 074- 1.090 1.0~0- 1.075 1. O:;(j- 1.035 0.97~ 

tified iUnsa-p. 0.0~4 o.cnG 1.000 1.030 1.055 1.oFS 1.06, 1.0')0 1.045 1.036 1.0/6 0. 068 
tl Col. River !Whole Oil 1. 02ti 1. 03 I:! 1.030 1.0~? 1.011:.. 1.035 1.0b2 1.01)3 1.Nl] 1.0htl 1.040 0.91)7 

Smel t IUnsap. 0.932 O.Q44 0.954 0.968 0.987 0.990 1.000 0.990 1.0lD 1.015 1.015 0.973 
offal 

9 Rockfish [Whole Oil 0.979 1. OlD 1.025 1.032 1.031:! 1.056 1.O(~ 1. 11 ') 1.112 1.0'd7 1.045 Q.%~' 
, offal iUnsap, 0.817 0.81)0 0.886 o. q:;>8 0.g62 0. q83 0.Q9~ 1.003 1.0t~ 1. 02,) 1.023 0. 972 

10 iEnglish f'ltbole Oil 1.~~0 1. bCO 1. b54 1. 57~ 1.~7~ 1.405 1.400 1.~25 1.430 1.340 1.) SO O.qOii 
; Sole offal tunsap. 1.)')6 1.'377 1.372 1.36 1. ~4"" 1. ':l13 1.280 1. /30 1. J (5 1.110 1.0"'6 0 . Y6'1 

11 Grayfish lWhole Oil 1.342 1.351 1.324 1. :?7o 1. 247 1. ;;>55 1. 77!:l 1. :?7b 1.231 1.J5b 1.07.1 0.9r;~ 
carcass !Onsap. 1.022 1.044 1,055 1.06? 1.073 1.071 1.070 1. Oh2 1.0~:> 1.045 1.03] 0.q74 

12 Ratfish !Whole Oil ~.700 1.b91:l 1.~0 1.5bO 1.490 1.~d7 1. '114 1.500 1..:113 1. 2(IQ 1.135 0.9':l4 
carcass !:Jnsap. ~. ':l87 1.n? 1.~47 1. ':l04 1.109 1.330 1.":l,6 1. 280 1.19'1 1.) OR 1.040 0.Q74 -Values obtained by interpolation 

33'5 340 345 

O'~f 0.795 O.~~ 
0. , 8 0.777 0.656 
0.200 0.~13 0·7~ 
0.895 0.785 0.670 

0·~3b 0.727 0.b50 
0.869 0.76~ 0.678 
0.'I5J..o 0.7b7 O.boo 
0.~80 0.777 0.675 

O. tl20 0 . 721 0.650 
0.875 0.7~ 0.707 
0.900 0.005 0:70~ 
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0.H~6 
0.880 

0.tl14 
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0.6f)7 
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0.'d70 0.761 o. S'45 
0.8Lf; 0.:110 0 .6"'2 

O',M: 0 . b10 0.523 
o. a 0.782 0.706 
O.H~ 0.7.15 0 .(-'36 
0.976 0.762 0.61'",2 
0.797 0.f:J37 0.595 
0 . 978 0 .7')') 0.677 
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Tab 1 1 De e - , t' scrlp lon of Oil Sa. 1 imp. e s 
PROBABLE SOURCE OF m~ a I L 

Common Type Free Index of 
Sarnplj and of Color Fatty Refraction Unsaponif iable 
No,l Scientific Names Waste Acids at AloC, ~kl.tter 

Percent Percent 
1 Rockfish (Sebastode~ Offal • Orange 1.12 1.4775 5.4 

pinniger 
~ rockfish &-2 
50% sole offal Red 5.32 1.4782 8.2 

·3 Ratfish lHYdrol:f)s Carcass Amber' 1.73 1.4725 27.4 
colliei 

4 ~ grayfish " 0.78 1.4745 21.8 
5Cf'/o ratfish 

'5 Carcass Brown 0.52 1.4710 30.5 
b Rockfish Offal Orange 1.00 1.4 772 12. ') 
7 Unidentified Red 3.4tl 1.4 752 -
tl C(lwnbia River Smelt Offal Amber - - 15.3 

Thaleich~)s 
-pacif i aus 

~ Rockfish Offal Amber - - 3.4 
10 EI)glish Sole Offal Amber - - 2.7 

(Paraphrys vetulus) 
lLV Grayfish l Squalus ) Carcass Amber - - 12.6 

suckleyi 

124J Ratfish Carcass Amber - - 32.0 
ySanrples tl, 9, and 10 were produced by wet rendering. The re~aining oils were -produced by ' 

dry renderlng. 
1fThe princiual constituents as estimated by the -production plant manager. Usually varying 

amounts o~ other species such as skates and other scrap fish were also present. 
l/Grayiish only, not a mixture. 
!/Ratfish only. no.t a mixture. 
NOTE: "Offal" is the waste portion remaining from filleting operations on rockfish and sole 

and from dressing operations on Columbia River smelt. "Caron-ss" is the round fish in 
the case of ratfish and skates and the round fish wi th the liver rem ved in the case 
of ratfish. 

Table 3 - Comparison or' Vi tamin A Potency of Oils as Determined by the Ul traviolet Absorption 
and b the Antimon Trichloride }kthods 

1 
2 

4 

Source of 
Oil 

Rockfish offal 
Rockfish and 

Sole offal 
Ra tfi sh car cas s 
Grayfish and 
Ratfish 

Ratfish carcass 
Rockfish offal 
Unidentified 
Columbia Hi ver 

Smelt offal . 

ESTIMATED VI WI.IN A POTENCY 
Antimony Deviation of potency estimated 

Ul traviolet Absorption Trichloride by ul traviolet method on the 
Method at 28 mmu. Method at unsaponifiable portion from 

Whole Unsaponifiablef--lo~~-"'TTf the antimony trichloride 
Oil Portion method on the whole oil 

USP units USP units elative 
per gram 

181 
171 

1 
7 7 

per dent 

+3.1 

-17.0 

Rockfish offal 1000 -1 • 
10 EnSlish Sole 

offal 
11 Gr ish carcass 
12 Ratfish car~4-~~----~~~~----~--~~-----~-------~~~-----------------

1 Results were not obtained for the antimo~y trichloride me~lod on the unsaponifiable portion 




