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FREEZING AND COLD STORAGE OF 
PACIFIC NORTHWEST FISH AND SHELLFISH 

PART I STORAGE LIFE OF VARIOUS ROCKFISH FILLETS 
By D. T. Miyauchl· and M. E. Stansby·· 

ABSTRACT 

DATA ON INITIAL PALATABILITY AND CO LD-STORAGE (00 f . ) ~E PI N 
QUA LITY ARE PRESENTED FOR S ING LE SA PL E LOTS OF SEVEN SPEC I ES Of 
PAC I F I C COAST ROCKF ISH, PA C I F I C OCEA N PERCH, AND FOR OCEAlI PERCH 
(A T ANTI C) AS A COMPAR IS ON. -------

INTRO eTION 

Rockfish of the genera Sebastodes and Sebastolobus are landed in large quan
tities by fishermen along the Pacific coast. These fish are usually filleted and 
are marketed both fresh and frozen under the general label "rockfish fillets." 
The various species of rockfish fillets iffer in palata ility, texture, an cold
storage keeping quality. Cold-storage life of the rockfish fillets is limited 
lar~ely because of the development of rancidity and undesirable chan~es in texture. 
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The rata of deterioration during storage varies from species to species. This 
report presents data on the initial palatability and the cold-storage keeping 
quality of eight species of Pacific coast rockfish (table 1). Data on the ocean 
perch (Atlantic), Sebastes marinus, a species of rockfish found on the Atlantic 
coast, are included for comparison. Although this study was limited to storage 
t ests with only one lot of samples for each species , the information may serve as 
a guide to the commercial processor in the packing and marketing of these fish. 
It may be advantageous, for example, for the processor to promote separately those 
species of rockfish which show high acceptability and good cold-storage keeping 
quality. 

EXPERIMENTAL PROCEDURE 

Fillet samples of Pacific ocean perch (S. alutus), bocaccio (S. aucis inis), 
lobe-jawed rockfish (~. diploproa), orange ~r red rockfish (~. pi~niger , chili-
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pepper (§.. goodei), and channel rockfish or "idiot" (Sebastolobus alascanus) were 
prepared and frozen in one-pound packages in commercial filleting plants, using 
regular commercial procedures. 

Samples of vermilion rock
fish (Sebastodes miniatus) and 
red rockfish or "red snapper" 
(S. ruberrimus) were prepared 
at the Seattle Technological 
Laboratory from fish caught off 
the coast of Washington by the 
Service's exploratory fishing PACIFIC OCEAN PERCH (SEBASTODES ALUTUS) 
vessel, John ~. Cobb. These 
fish had been frozen whole aboard the vessel. At the laboratory they were thawed 
in cold running water and filleted. The fillets were packaged and refrozen. The 
exact effect of this procedure on the cold-storage keeping quality of the fillets is 
not known. The results of the storagetests on these samples maybe of interest, how
ever, and are included in this report. 

The skin was removed from the fillets of red rockfish (Sebastodes ruberrimus), 
vermilion rockfish (2' miniatus), and orange rockfish (2. pinniger) before packing 
and freezing. The fillets of the remaining species were packed with the skin on. 

RED ROCKFISH (SEBASTODES RUBERRIMUS) 

bles that of some of the Pacific Coast rockfish, 
perch (Sebastodes alutus). For these reasons it 
basis for comparison. 

Samples of ocean perch (At
lantic), Sebastes marinus, fillets 
were obtained from Gloucester, 
~1assachusetts, where theyhad been 
prepared, packaged, and frozen 
under regular commercial condi
tions. These filleV samples were 
shipped frozen (using dry ice) via 
air express to Seattle, Washing
ton. 

The ocean perch (Atlantic), 
~. marinus, catch leads that of 
any other fish in the New England 
area. Also, the general external 
appearance of this species resem
especially the Pacific ocean 
was included in these tests as a 

All samples were stored at 
00 F. Organoleptic observations 
were made on the thawed fillets 
and on the cooked product. These 
tests were made prior to freezing 
and storage, and thereafter at 
periodic intervals of severa] 
weeks. Two or more packa.ges of 
fillets of each species were taken 
from cold stora.ge and allowed to 
thaw at room temperature. Thawing 
was hastened by dire.cting the air 
blown from an electric fan over 
the packages. Appearance and odor 
of the thawed fi.llets were noted. 

VERMILION ROCKFISH (SEBASTODES MINIATUS) 
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For te s t s on tne cooked product, 3 to 5 individual fillets were used. These were 
immersed in a 6- percent br i ne solution for 5 mir.utes; drained; wrapped in vegeta-

(ATlANT1C) OCEAN PERCH (SEBASTES MARINUS) 

ble parchment; and then steam
ed for 20 minutes. These 
cooked fil l ets were judged for 
quality by members of a select
ed taste panel, which consisted 
of 4 or 5 testers. Observa
tions were made for appearance, 
flavor, texture, and odor. A 
low score for anyone of the 
factors for the thawed or cook
ed fillets made them unaccept
ab l e. Whenever possible, each 
series of tests was' repeated 
in the next day or two to de
termine the consistency of the 
organoleptic observations and 

to eliminate any possible gross error in sampling. Inasmuch as a fresh reference 
standard of each species could not be used for each test, frozen Pacific ocean 
perch (Sebastodes alutus) was used as t he standard for comparison. 

DISCUSSION 

Each test was limited to representat ive samples of 3 or 4 species of rockfish 
an was repeated within a few days . Therefore, each series of tests after periodic 
intervals of storage required as much as two weeks to complete. It was not possi
ble to make organolepti c examinations for all species after identical periods of 
cold stora e. Since samples of some s pecies were obtained at later dates , it was 
not possible to make all storage periods for any series of organoleptic examina
tions coincide. The general quality of the fi l lets after storage at 00 F. is sum
marized by 4-week periods in table 1 . 

Although samples of each species were usually examined at intervals of several 
weeks, often no definite changes i n qualit y cou l d be observed between any two con

ecutive examinations. 

Th summary of results t hat f ollows pre sents only those data in which the or
anoleptic observations showed a clear - cut change in the quality of the samples. 

Pacific Oc>an perch (Sebast o des alu t us) 

Fillets of Pacific ocean pe rch had the best cold-storage keeping quality of 
all the Pacific Coast rockfish test ed . The flavor and texture of the freshly-

n fillets were excellent . After 15 weeks of stora e, some fillets were lack
in flavor, an a few were discol ored along t he edges. After 25 weeks, the fil

modera ly discolor ed over-al l and were somewhat rancid in flavor . After 
h fillets were inedible. 

dlpl oproa) 

t est, t he lobe- j awed rockfi sh fil l ets were rated a
nee ~ flavor, and good i n t extur e . After 12 weeks, the 

colorpd over-all, an a few 8 8m les were slightly rancid 
th fillet s w re modera te ly d iscol ored and moderately 

ek , the f illet wer in~ i ble. 
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Bocaccio (Sebastode s pau cisp inis) 

Bocacciofillets were about equal in initial flavor to Pacific ocean perch 
but had.a firmer and flakier te~ture. After 12 weeks of storage, the fillets 
were sllghtly tough but were stl11 rated about equal in flavor to the Pacific 
ocean perch stored t he same amount of time. After 19 weeks the fiJlets were 
fairly good in appearance, f l at to slightly rancid in flavo; and somewhat tough 
in texture • . After 29 weeks, the fillets were inedible becau~e of toughness. Also 
they were Sllghtly darkened over-all, the light meat was flavorless and the dark 
meat was rancid. ' 

Chilipper (Sebas todes goodei) 

Chilipepper f illets were found to be about equal in initial palatability to 
Pacific ocean perch and bocaccio and were rated very good. After 11 weeks in 
storage, the quality of the fillets had definitely dropped; all the samples show
ed a general discoloration and had toughened somewhat; and a few of the samples 
had a flat flavor while others had an off-flavor. After 17 weeks, the fillets 
were discolored, and some samples were rancid in flavor. After 22 weeks the fil
lets were all poor in auality because of rancidity and toughness. 

Orange or Red Rockfish (Sebastodes pinniger) 

Orange rockfish fillets were about equal to Pacific ocean perch in initial 
palatabil ity. However, the appearance of the orange rockfish fillets deterior
ated rapi dl y . After 12 weeks of storage, t he fillets were discolored and rancid 
in odor but only slightly rancid in taste. After 16 weeks, the fillets were also 
rancid in taste and were only fair in over-all quality. After 22 weeks, the fil
lets were inedible. 

Red Ro c kfish or "Red Snapper" (Sebastodes ruberrimus)lI 

At the beginning of the test, the red rockfish fillets were flaky in texture 
and slightly t ough; however, the flavor was considered good. After 9 weeks of 
storage, the f illets had a slight over-all discoloration and a rancid odor. After 
16 weeks the f i llets were only fair in appearance and flavor. After 26 weeks, the 
fillets were i nedible because of poor appearance and ran id flavor. 

Vermilion Rockfish (Sebastodes miniatus ) 

In initial palatability, the vermilion rockfish fillets were rated good in 
flavor but were slightly tough. (Vermilion rockfish are usually discarded at sea 
because of t he poor appearRnce of the skin, which is mottled with gray-bl~ckdots.) 
After three weeks of storage, the fillets were badly discolored and were rancidin 
flavor and odor . Because of this rapid deterioration in quality after storage, 
this species does not appear suitable for freezing. 

Channel Rockf ish or "Idiot" (Sebastolobus alascanus) 

The first organoleptic test was made on the samples of channel rockfish after 
15 weeks of st orage, at which tirr.e the fillets were flat in taste and soft in tex
ture. Aft er 20 weeks, one sample was poor in flavor and mushy in texture~.and the 
remaining samples were about medium in quality. After 28 weeks, all the ~l~lets 
were rated inedible because of poor flavor and texture. 

OT PREPARED IN THE USUAL COM~ERCIAL MAN ER BUT AS 
11 F ILLETS FROM THIS SPECIES OF FISH WEREA~ SEA ABOARD SHIP. AT THE LABORATORY THE FROZE f S~ 

~~~~O~~~WE~H;N~O~7~L~~~~.WE~~EF~~~~~TS WERE THEN PACKAGED AND REFROZEN. 
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Ocean Perch (Atlantic) or Rosefish (Sebastes marinus) 

In initial palatability, ocean perch (Atlantic) fillets waB preferred over 
the other species of rockfish. However, there WAS not much difference in palata
bility between ocean perch and Pacific ocean perch. The difference was lar~ely 
in texture, the ocean perch being somewhat more tender. After 12 weeks of stor
age and for the remainder of its storage life, the quality of the ocenn perch ( At 
lantic) fillets were comparable to that of Pacific ocean perch fillets which had 
been in storage for the same length of time. After 13 week5, a few of the ocean 
perch fillets were discolored along the edges and were lacking in flavor . After 
25 weeks, some fillets were discolored ove -all and were r~ncid in flavor along 
the edges. After 29 weeks, the fillets had a moderAte over-all d rke ing, a dis
coloration along the edges, an accumulaticn of fat in patche~J and a rancid fla
vor and odor. They were, therefore, considered inedible after his period of 
storage. 

UMMARY 

Singles lots of vari us species of Facific Const rockfish fillets tested prior 
to freezing and storage at 00 F. differed in appearance, texture, o. fla/or . 
Pacifjc ocean perch (Seb~stodes alutus), red rockfish (Sebastodes pinniger), 
bocaccio (Sebestodes paucispinis) , and chilir pper (Seba5todes goodei) were rated 
very good. The group next in choice, rated good, consisted of red rockfish (Se
bastodes ruberrimus), lobe-jawed rockfish (Seb stodes diploproa), vermilion rock
fish (Sebastodes miniatus). No ocservation wa~ made on the initial palatability 
of channel rockfish (~etastolobus alascanus). 

Pacific ocean perch fillets (Sebastodes alutus) had the best cold-storAge 
keeping quality and the longest cold-storage life. Althouph ocaccio (Sebastodes 
paucispinis), fillets had a storage life about equally long, they did becol"e tough . 
The cold-storage life for Pacific oceAn perch fillets was 32 wee~s and bocaccio 
29 weeks. Vermilion rockfish (Sebastodes miniatus) deteriorated so rapidly in 
quality that they were not considered suitable for frozen storage . The other 
species of Pacific Coast rockfish fillets tested had a cold-storage life of 5 or 
6 months. 

Ocean perch (Sebastes marinus) fillets were given a slight preference ove r 
the Pacific Coast rockfish in i~itiAl palatability. The fillets were quite simi
liar to Pacific ocean perch (Sebastodes alutus) in appearance, flavor, and t ex
ture throughout most of the storage period. They had a cold-storage life of 29 
weeks. 
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