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EXPERIMENTAL PRODUCTION OF BLOWN MENHADEN OIL 

By C. D. Bittenbende(3~ 
ABSTRACT 

Tests were conducted on the produc ti on of blown menhaden oil 
to determine the effects of: 

1. Pretreatment of the oil 

2. Temperature of bl owing 

3. Blowing wi th dry air and wi th oxygen 

4. The use of certain additives 

A refined and blea ched menhaden oil produces a lighter-colored 
blown oil of a hi gher viscosi~ in a shorter time and temperature 
than an oil wh ich is not so treated. Low tempera tures of blowing 
produce a lighter-colored blown oil b'.l t the time of processing to 
an equal degree of viscosity is longer. Oxyge n is mor e eff ective 
than drJ air for blowi ng . Certain addi ti ves a ccelera te the re­
action pr oducing a high vi s cosi~ oil in a shorter time. 

INTRODUCTION 

17 

In the commercial production of blown oil from menhaden (Brevoortia tyrannus) 
~or certain industrial purposes, air is passed through cold-pr essed oil until the 
Viscosity of the oil is raised to the desired level. This increase in viscosity 
is attributed to oxidative polymerization, although l ittle is definitely known 
of the exact mechanism involved. 

The commercial blowers of menhaden oil generally want to produce oils light 
in color and with as high a viscosity as possible. Surveys have indicated that 
improvement of finished oil is deSirable, but have brought out little information 
ooncerning present practices of commercial production. In the work reported here­
i n the follOwing factors have been considered: the effects of pretreatment, tem­
perature, blowing with dry air and with oxygen, and the use of certain additives. 

Brocklesby (1941) mentioned that fish oils were blown with air at 1200 C. 
and warned. against the us·e of higher temperatures since darkening of oil results. 
According to Bailey (1945), oils are blown at 2000 to 2500 F. (930 to 1210 C.) 
for "several hours." Joachim (1934) indicated that blown fish oils were paler in 
color in the year 1934 than those previously produced, but he did not give specific 
color readings or data concerning processing conditions. 

The National Paint, Varnish and Lacquer Association published a Drying £!!! 
~ (1939) which currently lists a number of blown fish oils. $pecifications 
are listed which include color and viscosity values on the Gardner~ scale. These 
specifications have been used as a guide to possible improvements of blown men­
haden 011 in this study. 

* Cllemist, formerly with the Fishery Technological Laborator y , Branch of Commercial Fisheries, 
U. S. Fish and Wildlife Service, College Park, Maryland. 

l/Ge:rdner Color Standards for Liquids, The H. A. Gardner Laboratory, Inc., Bethesda., Maryland. 
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Oxidative polymerization of oils is undoubtedly involved in the production of 
blown oils. In this reaction, peroxides are formed which facilitate the coupling 
of glyceride molecules to form polymers. Increase in temperature speeds the pro­
duction of peroxides and the polymerization, but it also decomposes the peroxides. 
It is believed that when peroxides decompose, that is, before the polymerization 
takes place, they tend to darken the oil and at the same t ime the acidity of the 
oil is increased. It is also known that high acidity of oil slows up polymeriza­
tion. Temperature of blowing is therefore a prime factor which affects the final 
cowposition of the blown oil. 

Alkali refini ng of the oil is advantageous because high acidity tencts toslow 
t he r at e of polymerizati on. Such refining also improves the original color of the 
oil and at t he same time removes natur~l antioxidants and other subst2nces that 
may inhibit polymerizati on. Bleaching with activated carbon further improves the 
original color and pos si bly removes substances capable of subsequently producing 
undesir able color in t he blown oil. 

Bl owing wi th Q) .. "ygen, as ccmpared to blowing with dry air, may possibly be ad­
vantageous because t here is a higher concentration of oxygen at the bubble surface 
during the process. Metallic driers have long been knovm to catalyze the oxida­
tion of oils. 

EXPERIMENTAL 

A gl Rss apparatus was des i gned in 
which heatir:g of t he oil was accompli sh­
ed by surrounding a glass tube r eaction 
vessel wi th vapor s from a bOil ing sol­
vent (Figure 1 ) . The temper ature of 
the reaction vessel was controll ed by 
the bOiling po i nt of t he part i cular sol­
vent used. This appar atus eliminated 
the need of an oil bath and a t hermo­
regulator. Air was bubbl ed through the 
oil by means of a small pump. The oxy­
gen used "laS that commonly used for 
welding and ,',as released directly from 
the cylinder. The r ,at e of flow was 
regulated so that t he bubbles followed 
one another closely. Actual volwne of 
gas per minute depended l ar gely upon 
the viscosity of the oi l. 

The oil used was a commerci al sample 
of light- colored , cold-pressed menhaden 
oil with 2.4 percent of free fatty acids, 
an iodine number of 120, and color value 
of 11 on the Gar dner scale. l / Some of 
the oil was alkali refined to a free 
fat t y acid cont ent of less than 0.1 per­
cent and a col or value of 9. Part of this 
oil was bleached with activated carbon 
to a color value of 6.5. 
17Gardner CO l or S~~d~rd s f or Li quids , The H. 

FIGURE I - APPARATUS USED IN THE EXPERIMENTAL 
BLOWING OF MENHADEN OILS. 

A. Ga!'n.ner Laboratory, I nc., Bethesda, Maryland. 
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The metallic driers used were 
"Uversol Driers" except for the co­
balt and manganese soaps, which were 
prepared in this l aboratory from fish 
oil acids. The benzoyl and lauroyl 
peroxides used were granular commer­
cial products. Samples of the pre­
pared oils were then blown at 580 , 

610 , 820 , 950 , and 1110 C. 

Since a Gardner viscosimeter~ 
was available only after the oils 
were blown, the samples could not be 
blown to a predetermined viscosity. 
The blo.ring was, therefore, stopped 
when the oil appeared sufficiently 
viscous, when undesirable color de­

veloped, or when an abnormally long blowing time had elapsed. 

DISCUSSION 

The data in Table 1 show that a number of oils were produced with a viscosity 
of z6 (Gardner scale) or higher and with Gardner color values ranging from 10.5 
t o 15. A number of oils of lower viscosities were also produced with color values 
well within the range o~ the oils listed in the Drying Oils Index of 1944. The 
l ightest color value listed in the Index for blown fish oils of viscosity 26 or 
higher is 10-11~ One other oil is listed of viscosity z6 with a color of9-10. 
The specifications do not mention whether any of these oils were produced from 
menhaden oil. Some of the heavier blown oils are described as being produced 
f rom sardine oil. It wQuld appear from the data here presented that a blown men­
haden oil can be prepared which will meet the specifications listed in the DrYing 
pils ~. 

SUMMARY OF RESULTS 

1. An alkali-refined and bleached, light-colored, cold-pressed menhaden oil 
'~ll produce a lighter blown oil of higher viscosity in a shorter time at a given 
t emperature than an oil which is not so treated. 

2. Comparatively low temperatures maintained during the blowing process 
generally result in oils of lighter color than those produced at the higher tem­

: eratures. 

3. The time of processing to an equal degree of viscosity is longer at the 
:lower temperature. 

4. Oxygen is more effective than air as a blowing gas for menhaden oil. 

5. The addition of cobalt dri ers to the oil decreases the blowing time at 
a ll temperatures. These driers can be used to produce a light-colored oil at low 
temperatures in a short time. The driers cause excessive darkening of the oil 
i f co~aratively high temperatures are used. 
~The Gardner Bubble Visco:neter, H. A. GArtlner Laboratory, Inc., Bethesda, ~k.ryland. 
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Table I _ Data on the Production of Blown on from a Ligh t-Colored Cold-Pressed Sample" of Commercial Oil 

Temperature 
Color on Vi scosityl' ~.le No. At lIbicb Durati on 

Adll tio~ Treatment of "Drier" Used Oil Was Blown Gas Used Of Blowing Gardner on Gardner 
"'f~en 

~nha.den Oil Type Percent DeKrees C. For Blowin in Hours Scale Scale Oi 1 

Cobalt Oleate 0 .15 or 58 Oxygen 48 10.5 Z 61-6 1 - o. 014" Co . 
- ~~ " 

~~ 
11 Z 1.5 2 - -

" 11.5 z 4 3 - Lauroy 1 Per oxi de 0 .1 
Benzoyl Peroxide 0 . 1 61 " 11.5 z 4.5 4 -
{Lauc:-~fPeroxide 0.1 } 61 " 56 11.5 Z 1.5 5 - 0.005 

6 eo-6 0 . 01 61 " 37 11.5 Z 4.5 -
{Lauroyi Peroxide 0 . 01 } 61 " 79 10 11' 7 - eo-6 0.001 

8 Refined and bleached - - 61 " 61 6. 5 Z 3 
" " " Ben2"yl Peroxide 0.1 61 " 61 ~.O Z 4+ 9 
" " " Lauroyl Peroxide 0. 1 61 " 61 .0 Z 2.5 10 

" " " 
{LaurOYl Peroxide O.lJ 61 " 52 10.5 Z 6n 11 c~6 0 .00 

12 - - 8~ " ~g 11.5 Z 2 -
13 Refined and bleached - - " 9.5 z .5 

Lauroy 1 Peroxi de 0 .5 82 " 48 U.S Z 1 14 -
15 ~OY1 Peroxide 0.1 } 82 " 38 13 Z 61-4 - eo-b 0 . 005 
16 -

Pb-v;ij 
- 82 Air 48 9.5 <u 

17 - 0.05 82 " 48 10.5 <u 
18 ~l Peroxide 0.1 } 82 " 48 13 Z 2 - 0. 005 
19 - 0.01 82 " 48 ll.~ <u 
20 - - - §~ " ~~ 12. 5 Z 4 
21 Refined ""d bleached - - " 11.5 Z 5.5 
22 Cold-pre ssed to Iodine 

95 " 66 12.5 Z 5 No. 183 .7 - -
23 25'f. by weigh t of re- - - 95 " 59t 12.0 Z 61-5 

esterified oil of 
Iodine No. 228 added 
(final Iodine No. 192) 

" 13- z 6+-5 24 - - - 95 77 
25 25'f. by .... igh t of re- - - 95 " 74 14.5 Z 6+-6 

esterified pentaerytbri to1 
oil added (final Iodine 
No. 187) 

ce>6 z 61-1 26 - 0.005 95 " 44 15 

~ 
- Cobal t Oleate 0.15 95 " 3~ 16.5 Z ~5 

Refined and bleached l4mganese Oleate 0 . 05 §~ " ~3 12.5 Z 5 
" " " Manj;anese Oleate 0.05 " - ~11ed 

~ - - - ~t~ 
O::<;)'gen 

~ :~.'i I Z 5.5 
- &:n.oyl Peroxide 0.2 Air 13.5 Z 2 

32 - Benzoyl Peroxide 0 . 2 111 " 33 12 <u 
33 Betined - - 111 Oxygen 42\ 12.5 Z 6+-1 
34 Refined and bleacbed - - 111 Air 5~ 11, 5 Z 1 
35 25'f. by weight of re- - - 111 Oxygen 44 13.5 Z 4.5 

esterified oil added 
(final Iodine No. 192) 

3b - Cobal t-ll.anganese 0 .1 111 " l~ 14 Z 61-4 
fish oil acid 
soaps 

37 - lf~aurOYl Peroxi de 
0.1 )5} ~BenzOY1 Peroxide 0.5 III Air 42 18 Z 6+-7 

eo-6 0 .00 
Y'fN, ... nbaden oil was a light-colored . cold-pressed oil with 2.4 percent free fatty aci d. , an I odine No . of 120, and a color 

V>Ilue of 11 on the Gardner scale . 
~~.COSi ties Over Z 6 are indicated arbi trarily as Z 6 with +1, +2, etc. , denoting viscosities over the scale. 
~ "Uvenol Driers" -- eo-6 ; Cabal t as 6 percent liquid; Pb-24 = Lead as 24 percent liquid ; Mn-6 = l.\m88"ese as 6 percent liquid. 

6 . The addition of benzoyl and lauroyl peroxides increases the rate of vis­
cosity change only slightlyo 

7. An increase in the iodine value of the menhaden oil by the addition of 
esters resynthesized from highly unsaturated acids from fish oils increased the 
rate of viscosity change , but not suffi ciently to compensate for the increased 
cost. 

8 . The addition of 0 .1 percent of a mixtUre of cobalt and manganese soaps 
(1 to 1 ratio of cobalt to manganese) of menhaden oil acids to oil blown at lllo c. 
produced a high viscosity oil in only 1905 hours . 
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REFRIGERATED LOCKER STORAGE OF FISH AND SHELLFISH 
Shellfish present a problem quite different from fin fish 

in that more preparation is necessary before they can be frozen. 
Since some shellfish are available for only short periods of the 
year, it may be especially advantageous to freeze them for later 
home use. 

Oysters, scallops, and clams can be successfully frozen. Since 
considerable practice is required in order to open the shells sat­
isfactorily, an inexperienced person will do better to obtain the 
shucked products, which are readily available in season. 

The commercial pack of frozen shrimp exceeds those of all 
other frozen shellfish packs combined. For locker storage, raw 
shrimp are most successfully frozen after breaking off the heads 
and appendages but without removing the shell from the tailor 
edible portion. Cooked crab meat and lobster meat should be packed 
in jars with 2~ percent brine. 

In most cases it is best to use frozen shellfish within a 
period of three or four months; however, a storage life of six 
months may be attained where storage accommodations are especially 
good, and the temperature is as low as -100 F. 

--Fishery Leaflet 128 
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