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VITAMIN A AND D IN FISH LIVERS AND VISCERA 

By Charles Butler{t-

During the past five or six years , interest in vitamin- bearing raw materials 
has become more wide-spread due to the mushroom growth of vitamin oil production. 
Many new, or hitherto uni dentified, species of livers, especially those from the 
shark group , have be come commercially important. The need for a tabulation of data 
on vitamin A and D in fish livers and viscera has often been apparent. Tables 
1, 2, and 3 of this report have been prepared, therefore, to serve as a ready 
reference to pertinent data that are available on several of the factors influenc­
ing the value of fi sh livers and viscera . 

Table 1 includes the data for those fish that contribute the major portion 
of the raw materi als for the vitamin A industry of the United States and Canada. 
The order of the list ing in this table is based on the approximate importance of 
the species in the v i t amin A production for 1944. Since that time, some changes 
have undoubtedly occur r e d. For example, the landings of soupfin shark livers at 
Seattle have de clined very substantially, and very probably, livers from other 
species such as the grayfi sh (dogfish) have fallen off to a lesser degree. Never­
theless, in general, the same order of importance holds for the several species 
reported. 

In Table 2 , all the vitamin A data for the other miscellaneous species is 
grouped according t o area of capture. 

The vi tamin D potency r anges for miscellaneous fish livers and viscera are 
presented in Table 3. The grouping is again by area of capture. 

In each of these thr ee tabulations the basic data have been collected from 
all ava i l able sources and conver ted, as nearly as possible, to a comparable unit 
basis. Wherever a sufficient number of analyses were available, an evaluation of 
the 011 content and v itamin content data was made in the determination of the ranges 
for thes e values a s used in the tables. 

Any attempt t o acknowl edge all the contributions of data from individuals, 
companies , or institutions that were considered in making up these tables would 
result i n a list of references considerably longer than the compilations them­
selves. Several major sources of valuable information were: 

1. The published re~orts of the fisheries research laboratories of Canada, 
South Afr ica, and Australia, and of the International Halibut Commission. 

2. Publ i shed and unuublished data collected over a nlli~ber of years at ~~e 
Sea t tle Technological Laboratory of the Fish and Wildlife Service in 
connection with the vitamin A investigation. 

3. NUMerous reports in the scientific literature of investigations on new 
or slightly utilized species by individuals and organizations. 

In a compilation of this type it is difficult to assign an accurate single 
value for many of the individual items, such as the oil content or the vitamin A 
content, be cause of the extreme variations encountered in fish. These variations 
may be due , in par t, to one or all of the following: Sex, maturity, stage in the 
season or migration, food supply, etc. Exce ptional analyses, such as that of a 
halibut l i ver oil a s saying over 1,000,000 units of vitamin A per gram, or a gray­
fish (dogfish) liver assaying 100,000 units, have not been considered In arriving 
at the r anges used in these tables. Where only one value is listed, that IS the 
only informat ion available for the particular species, and it usually represents 
the resul t f~om a single analysis or from a limited number of analyses. 

Tables 1, 2, and 3 appear on the following pages. 
* Olemi st , Fishery Technological Laboratory, Seattle, Washington. 



Table 1 Vi tamin A Content of Oils from Fishery Sources havinR_~mmercial Importance in the United States & Alaskali 
Vi tamin A content in 'IT. S. 

Oil Pharmacopoeia uni ts 
Common Scientific Area in which Source Percent of content, per gram of oil 
name name fish are caught of oil round wei~h t 11 percent Range Average 

SoupHn shark Galeorhinus zyopterus Pacifi c ~ male J liver 10 55-be 45,000- 200,000 120,000 

" " " II II female) " 10 65-72 15,000- • 40,000 32,000 
Grayfish (dogfish) Squalus suck1eyi " -Alaska II 10 67-72 2.000- 20,000 , 5,000 
" II " II .. -Hecate Strait II 10 65-70 ~,ooo- 15.000 10,000 

" " II II " -Wash.-Ore. II 10 5D-70 ,000- 25,000 14,000 

" " " " " -N. Calif. " 10 62-68 12000- 20000 15.000 
Halibut Hippoglossus hippoglossus Pacific-Area ~ liver 1.5-3 8-21 40 , 000- 150 , 000 '07,000 

" " " " - " " 1 -1.75 17-77 20,000- 65,000 40,000 
II " " " viscera5 2.1)-1) 2-5 70 OOD- 700 000 200.000 

Sablefish Anop1oporna fimbria Pacific liver 2 -2.5 10-26 50,000- 190.000 90.000 

" " II " viscera 3 -4 1)-12 90 OOD- 2')0 000 12') 000 
Lingcod Ophiodon elongatus Pacific Tiver T :TJ ts-20 40,000- 5?~.ooO: 

1
1lf 'OOO 

" " " " viscera 1.8- 4-15 10,000- 175,000' 0000 
Sleeper shark Somniosus microcephalus Pacific liver 10 -15 ~D-55 5.000- 15,000 7,CIXJ 
Mud. shark Hexanchus griseus " II 

1°
6
/15 D-65 5.000- 7,000 5,500 

Great blue shark Priomace glauca. " " 30-45 7,000- il,ooo 20 000 
Hammerhead shark Sphyma zygaena " -Atlantic '11 

.~ 3D-4° 30.000- 120,000 50,000 
II " " dip1ana II II 5

M
75 20,000- 150 ,000 60,000 

" " II " Atlantic " Wt 
5,000- 140 ,000 40 ,000 

" " " tudes Florida " 10,OOD- 125.000 50,000 
Little black tip Isogomphodon maculipinnis Florida " ~ 

40-f:ll 5,000- 25,000 5,000 
Tiger shark Galeocerdo arcticus II " 45-60 2,000- 5,000 3,000 
Sand-bar shark Carcharinus milberti II " 

~ ~ 3,000- 15.000 8,000 
Nurse shark Gig1ymostoma cirratum If If fj 1,000- 10,000 3,000 
Dusky shark Carcharinus obscurus " " 5,000- 60.000 25,000 
Leopard. shark 1'rlak1s semU'asclatum Paci:fic 

~ ~~ 
l,l'lJlJ- "VJV j,WU 

Bay shark Carcharias lamiella " II 2,000- 20,000 10,000 
'lhresher shark Alopias vulpas " II 

~ 
45-55 1,000- 5,000 3,000 

Mexican shark Eulamia lamiella " .. 40-50 20,000- Bo,ooo 40,000 
Gray smooth hound Muste1atus californicus " If 50-60 10,000- 25,000 20,000 
Cazon shark Unknown Argenti~Brazil II 7 -10 30-45 10,000- 200,000 50,000 
Albacore tuna Germe a1alunga Pacific II 

1~"-2 7-aJ 10,000- bO,ooo 25,000 
Bluefin tuna Thunnus thynnus " " 4- 6 25,000- 100,000 75,000 
Yellowfin tuna Neothunnus macropterus " " ~ 

3- 5 35,000- 90,000 50,000 
Skipjack tuna Eutbynnus pe1ayms II " 4- 6 30,000- 60,000 40,000 
Boni to Sarda chiliensis " " 4-12 15,000- 60,000 35.000 
Swordfish Xyphias gladius Pacific-Atlantic I 1.£1.-2. G ~35 20,000- 400,000 250,000 

" " " " " viscera 3' '-6 6-12 2 000- 30,000 10,000 
Black sea bass Stereo1epis gigas Pacific liver 6J 13-LQ 100.000-) ,CX>O,OOO 300,000 - .. . ,. - -- ng pag 
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Vi tamin A content in U. S. 
Oil Pharmacopoeia units 

Common Scientific Area in wili ch Source Percent of content, 'Per ~am of oil 
name name fish are caup:ht of oil round weight'2/ 'Percent Ran.cle Aver~e 

TotuaTa OfDQscion nobilis Pacific liver 3~-5 15-25 40 ,COO-400, <XX> ¥OCIJ Cod Ge.dus ce.llarias Atlantic 11 20-60 1,000- 6,C()() , 
Ro •• fish Sebastes lllAIinu6 11 waste1J ~ 2-4 3,000- 5,000 6/ 
Hal ibut Hippoglossus hippoglossus 11 liver 1. -" 2.5 15-25 40,000 ~ Rockfish Se bas tode s Pacific 11 1 -1.5 5-25 14,000-300,000 ~ " " " viscera 1. 5-2. '" 2-15 15,000-125 ,<XX> 
Petrale Gole Eopsetta jordBni Pacific liver 1 -1 '" 

~ " 

b-25 4,000-175,000 ~90 HeITi~ Clupea pal1asii 11 body 5-25 50- 300 
Pilchard Sardina caerul ea 11 " ~ 5-25 50- a:>O 100 
~.enhll.den Brevoortia tyrannus Atlantic " 5-20 500 §j 

I'!\..._-- ~_'"_ - t, _.1 r ~ - .L ~ L , " , , ft .. ~ .. ... ......... - - .. -.. 
n.rd. of Canada, and from articles published by representatives of commercial processors of fish livers and viscera. J'or the 
Ilt pn.rt, tnl! data are b~Ged on large lots of material or on samples taken over the normal season for the species. Vitamin 

D data for some of these species are included in Table 3. 
Percent of round weight llleanG the proportion of liver weight to the weight of the entire fish (undressed) expressed as percent. 

3 is defined by the International Halibut Commission regulations as follows: "Area 3 shall include all the convention 
the coa.s t of Alaska t.ha.t are between Area 2 and a straight line running south from the southwestern extremi ty of 
on Umnnk Island, at a point approximately latitude 520 4Q

' 30" N., longitude 1690 07' 00" W., according to Cllart 
, published January, 1942, by the United States Coast and Geodetic Survey, and t.ha.t are south of the .Alaska Peninsula a.nd 

th" .Aloutian Islands and shall also include the intervening straits or passes of the Aleutian Islands. 11 

2 includos: "all convention waters off t."e coastG of the United States of America and of .Alaska and of the Ibminion of 
n Area IB and a line running through the [D():;t wes te rly point of Glacier Be.y, Alaska, to CtqJe Spencer Ligh 

Olm on Ulort 8304 , published in June, 1940, by the United States Coast and Geodetic Survey, which light is approximately 
IntHudll 580 11' 57"1:., longitude 1360 38 i 18" W., thence south one-quarter east and is exclusive of the areas closed to all 

lbut tlchlng in Soction 9 of these regulations." 
.cera . unlena otherwise designated, l1118ans the contents of the body cavity minus the liver, stomach, and gonads. 

from which lnformntion Hsted here was obtained did not 6Upply data under this headi 
ntire bod,y of the rosefish minus the fillet or edible portion. It includes head, backbone, akin, and "iscera. 
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Table 2 - Vitamin A Content of Oils from .l!"isnery ::x>urces naVlng 

Qjmmon Scientific Area in which 
name name fi sh are call1<h t 

Basking shark Cetorhinus maximus Pacific 
Spotted cow shark Notorynchus maculatus " 
Qjd Gadus macrocephalus " 
" " " " 

Cabri11a Epinephe1us analogus " 
Qjrmuda Unknown " 
Pejerala " " 
Yellowtail Serio1a dorsalis " 
Arrow-tooth halibut Atheresthes stomias " 
English sale Parophrys ve tulus " 
Starry flounder P1atichthys stellatus " 
King salmon Oncorhynchus ts~tsCha " 
" " " " " 

Sockeye" " nerka " 
" " " " " 

Silver" " kisutch " 
" " " " " 

Pink " " gorbuscha " 
n " " II " 

Cllum " II keta " 
" " " " " 
S~elhead Salmo gairdneri " 
Skate Raja binocula.ta " 
Starry skate " ste11u1ata " 
Batfish Hydro1agus co11iei " 
Finback whale Balaenoptera ve1efera " 
Sperm whale Physeter macrocephalus " 
Beluga " De1phinapterus leuces " 
Stockfish Mer1ucius capensis lC'aste1./ South Africa 

" " " " " " 
Kingklip Genypterus capensis lSmi th) " " 

" " " " " " 
·Ka.be1jou Sciaena ho101epidota ~La.cep.) .. " 
Stone-bass Po1yprion americanus " " (B1. &: Schn.) 
Blue shark Unknown " " 
Dogfish " " " 
John Dory Zeus capensi s Te. &: V.) " 

" II "" " n II ... . . . 

Litt1 - ... - - .... No P .- - . tQj - . 

Source Percen t of t2I 
of oil round weil<h 2 
liver 1{ 
" 
" 1.5-4 

viscereAJ 3.2-3.6 
liver 

" 
'.Ii " 

" 
.. 

" '.Ii , 

" 
1'-1 '" " 'J 

" 1."'-2 

" ¥a offaJ5} 
liver 1.5-2 
offal 33 
liver 1.5-2.5 
offal 33 
liver ¥ offal 
liver 1.5-2.5 
offal 33 
liver 'jj 
" 
" 

s 

" 
S " 

" ", 
" s " 

" 
~, 

" 2.5-4 
viscera 0.7-1.0 
liver 1.3-3.3 
viscera 2.0 
liver ~6 " 

" ~ " 
" 

% :ts viscera 
" ft •• 

'al I .-- -
Oil 

content, 
-percent 

ffJ-70 
29 

25-45 
1.4-2.6 

13 
50 
'L7 
5-7 

10-15 
5-10 

10-1'5 
4-8 

10-15 
5-8 

10-20 
4-6 

10-15 
4-6 

10-12 
2-6 
5-10 

10-20 

30-00 
10-30 
70-85 
0.8 
1.0 
0.3 

2b-50 
2.5-3.5 

25-45 
1-2 
25 

10-20 

~ 
13-37 

1-5 

tance in the U. S. & Alaskali -
Vitamin A content in U. S. 

Pharmacopoeia uni ts 
-per !<ram of oil 

300 
1,400 

5,000- 17,000 
36,000-112,000 
l~,Ooo 
30,000 
98,000 

20,000- 40,000 
10,000- 80,000 

5,000 
1.000- 2Cj, 000 

10,000- 40,000 
1,500- 2,000 

10,000- 50 , 000 
500- 5,000 

10,000- 30,000 
500- 3,000 

1,000- 40,000 
500- 3,000 

5,000- 15,000 
none 

10,000- 20,000 

500- 3,000 
4,000- 30,000 

100- 1,000 
40 ,000 

440,000 
10,000 

6,000- 213,000 
80.000..650.000 
7,000- 52,000 

10.000- 32.000 
85,000 

75,000-700,000 

15 ,000- 30,000 
4,000- 6,000 
8,000- 44,000 

20.000-100.000 
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Table 2 - Vitamin A Content of Oils from Fishery Sources having Li ttle or No Prese.lt Commercial Importance in the U. S. &: Alaska1J 
( Continued) 

Oil Vitamin A content in U. S. 
Common Scientific Area in which Source Percent of content, Pharmacopoeia uni ts 

name name fish are caught of oil round weight1! ~ercent ~er uam of oil 
Halibut Unknown South Africa liver 

1~ 1~5 
50,000 

Cod " " " " 1.000 
Snoek 'lhyrsi tes atun (Euphrasen) " " " 14.000-560.000 

" " " " " " viscera 1.6 11.2 20 000-160 '000 
Horse mackerel Trachurus trachurus, Lin. " 

, liver 1.25-2.75 5-15 00. OOO-bOO, 000 
" " " " " " " viscera 1.2'5-3 2-15 20 000-130 000 

Bonito Isurus glaucus Florida liver 

~ 
40-50 500- 1.500 

Mackerel shark Carcharinus p1atyodon " " 2J, 2.000- 4,500 
Black-nose shark " scronotus " " ~ 1.m 
No-na.me shark " falciformis " " ~ 'I ~ " 6.600 
Silky shark " f10ridanus " " "!I , 'f 2.000- 5.000 
Bonne t-head Sphyrna tiburo " " 900 
Great whi te shark Carcharodon carcharias " " ~ 'I ~ 700- 7.000 
Spotted eagle r~ Stoasodon narinari " " '15', ~ 35 
Cow-nosed ra;r RhinoJ>tera bonasus " " ~ 'I 675 
Manta Manta birostris " .. 200- 400 
Sawfish Pristis pectinatus " " "15'1 ~ 900- 7.000 
Congrio negro Genyoterus chi1ensus Olile " ~ " II 1,000- 2.000 
Cow shark Unknown " " 

~ 
54-70 1.600- 3.000 

Ba;ra " " " 30 13.000 
Barn-do'or skate " " " 52 4,000 
ibllo Geleorhinus mento " " 20-53 1,200- 87.000 
Peje-ga.l10 Ca.l1orhynchus cal10rhynchus " " 28-41 700- 1,600 
Pinta roja Unknown " " 7-41 1.300- 4,bOO 
Spiny dogfish " " " ~ 'I 41-46 6.000- 14,000 
Six-gill shark " " " ~ 'I 85 1.500 
Bacalao Po1yprion oxigensis " " "! 0.3-5.4 16.000-425,000 
Sierra 'lhysitops 1epidopoides " " ,; I 0.8 208,000 
Unknown shark Ga.1eorhinus " " ~, 

57 49.000 
Mer1uza Unlmown .. " 25-37 3,000- 4,000 
Hammerhead shark Sphyrna zygaena Brazil " "! " ~ ( 175,000-200,000 
Unknown Carcharias limbatus " " ~ 'I ~ " 5°.000-125,000 

" " lamia " " "! '15'1 50,000 
" Odontaspis americanus " " "! ~ 'I 10,000- 50,000 
" Isurus oxyrhynchus " " ~ ~ 25.000 
" Rhinoptera jussieuri " " "! I ~I 3,000- 5,000 
" Galeocerdo macu1atus " " ~ ~ 1,000- 3,000 
" Manta ehrenbergii " " ~ "15'1 3.000- 5,000 ,.. J...! •• _..l _ "-'- " " 
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Table 2 - Vitamin A Content of Oils from Fishery Sources ~ving Little or No Present Commercial Importance in the U. S. &: AlaskalJ 
\-... ... "' .. ~-..... -

on Vi tamin A content in U. S. 
Common Scientific Area in whi ch Source Percent of ?/ content, Pharmacopoeia unitR 

name name fi sh are caugh t of oil round we i gh t? percent per gram of oil 
Sardinero Eulamia ae thalorus P"l..Cifi c-M:lxi co liver 

~ tt7tl 3,000- 16,000 
Gambruso " azureus " " " 17,500 
Pilota " galapagensi s " " " 

~ 
32-55 8,000-11 0, 000 

Purq " velox " " " ~ 69-79 20,000- 30,000 

" Scoliodon longurio " " " 
~ 68 50,000 

Unknown shark Unknown India " 50-70 1:1,000- 12,000 
Sawfish Pristis pectinatus " " 

~ JJ 12,000 
Unknown Scoliodon palasorrah Philippines " 5 2,000 
Sawfish Pristis microdon, Lothan " " 

, 
8 300 

Sanga Mbbula enegeodoo-tenke " " 

~ 
2,400 

Unknown Mlstelus canis, Mitch. Uruguay " 
, 

50,000- 60,000 
" Micropogon ondulatus " " 

, 
20,000- 50,000 

Corvina Unknown " " 
~ 20,000 

Pesca.dilla Cynoscian " " 25,000 
Dogfish Squalus acanthias Atlantic " 40-bO 1,000- 7,000 
Yellowtail Seriola dorsalis Australia " ~ 

~ 
42,000 

Congrio colorado GenY}> terus blacode s " " ~ 1,000- 2,000 
Ling " " New Zealand " ~ 16,000- 24,000 
, I TT.!.L , 

'" > '" -" ~ .. , , , . -, , 

Jj Percent of round weight means the proportion of liver weight to- the weight of the entire fish (undressed) expressed as percent. 
lJ. '!he source from which information listed here was obtained did not supply data under this heading. 
If. Viscera indicates the contents of the body cavi ty minus stomach, liver, and gonads. 
51 Offal indicates cannery trimmings, including head and viscera. 
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Table 3 - Vi tarnin D Content of Oils from Fishery Sources 
~itamin D content in 

Common SCientific Area in which Source !n'Gernational uni ts 
name name fi sh are caught of oil per l1:ram of oil 

Al baco re tuna Germo alal unga Pacific liver 25,000- 21°,000 
Bluefin " '!hunnus thynnus " " 20.000- 0.000 
Yellowfin " Neothunnus macropterus " " 10,000- 45.000 
Skipjack " Euthynnus pelayms " " 25, ()()().. 250 .000 
Boni to Sarda chiliensis " " 50.000 
Swordfish )\y"phias gladius " -Atlantic " 2 000- 2'}, 000 
Mackerel, Pacific Scomber diego Paoific " 1,400 
Al bacore tuna Germo alalunga " wasteY 67 
Halibut Hippoglossus hippoglossus " liver 1.000- 5.~ " " " " viscera.2.. 100-
Sablefish Anaplopoma fimbria " liver 600- 1,000 

" " " " viscera 100 
Li~cod Ophiodon elongatus " liver 1. ()()().. 6,000 

" II " viscera 100- 200 
Rockfish Sebastodes SP. " liver ioO- s 000 
·Cod Gadus macrocephalus " " 1)5- 500 
!shinagi Stereolepis " " 3.EbO 
Barracuda Sphyraena argentes " " 2.000 
Black sea bass Stereolepis gigas " " 5.000 
Beluga whale DeIPhinapterus leucas " " so.. 100 
GrBiYfish ~Dogfish~ Squal us suckl eyi " " 5- 25 

II " II " " bo~ 29 
Ratfish Hydrolagus colliei II liver 2- 5 
Soupf in shark Galeorhinus zyopterus It II 5- ~ 
Herring Cl~ea pallasii " body21 25- 160 

" " " liver '8) 

Pilchard Sardina caerulea " bodyS} 20- 100 
King salmon Oncorhynchus tschawytscha " liv:JY 100- 500 

" " " " " off 50- 150 
Sockeye" " nerka " liver 200- m " " " " " offal 100.. 
Silver" kisutch " liver 100- 500 

" " " I! " offal 100- 666 Pink I! " gorbuscha I! liver 100-
I! " " " " offal 100- 300 

ilium I! " kete. " liver l~ 500 
" " " I! " offal 100 

Starry flounder Platichthys stellatus 
, 

liver 1.1JCX) 
Rex sole Errex zachirus It " 150 
Skate Raja binoculata " I! 25 
Mld shark Hexanchus griseus " " 20 
Sneek '!hyrsites atun~EuPhrasen} South Africa I! 500- _5.000 

I! " ",,),," viscera 85 
Stonebass P~lyprion 81!le)icanus I! " liver 700- 1,300 

Bl. & Schn, 
3Eb Stockfish Merlucius ca~ensis~ Castel, ~" " " 50-

I! I! , " I! " viscera 
3 600 Kingklip Genypterus" Smi th) II I! liver 85-

Halibut Unknown I! tI I! 1,000- 2,000 
Cod " fI I! " 100 
Ling Genypterus blacodas New Zealand I! 500 
Yellowtail Seriola dorsalis Australia " 9,000- 17,000 
Halibut Hippoglossus hippoglossus Atlantic I! 2,0<X> 
M:!.ckerel, common Scoinber scombrus " " 750 
Rosefish Sebastes marinus " was tel/ ~ Dogfish Squalus acanthi as " liver 

these fish are to be found in Tables 1 and 2, Y Data on vi tamin A content of most of 
1J Waste indicates offal from the cannery fish cleaning tables. '!he raY{ eviscerated fish is 

pre-cooked prior to this cleaning operation, hence some of the tuna body oil has been 
lost from this waste before it is made into meal and oil. 

~ Viscera indicates the contents of the body cavi ty minus the liver, stomach. and gor.a.ds. 
~. Body indicates the entire body of the fish minus the liver. 
S/ Body indicates the entire body of the fish including the liver and viscera.. 
EJ Offal indicates the cannery trimmings, including heBds, livers and viscera but not eggs. 
11 Waste indicates the entire body of the rosefish miDUs the fillet or edible portion. !t 

il,cludes head, backbone. skin. and viscera. 




