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RESEARCH 
IN SERVICE LABORATORIES 

Progress on Projects, July 1953 

REFRIGERATION: Fr e<3zing Fish at Sea, Defr osting, Filleting , and Refreezing~ 
Fillets: The experimental f r eezin6 t r awler Delawar e began this season's operations 
on June 3 . A short cruis e (No . 18 , June 3-5) was carr ied out t o test the operat
ing characteristics of var ious mechanical equipnent t hat ",vas i nstalled or recon
ditioned during the winter lay- up pe r i od . 

A six- day cruis e (No . 19 , J une 18-23) was carried out for the purpose of test
ing the newly- de s igned and installed br ine- f r eezing me cha nism , and t he refrigera
tion equipnent u nder full- load condit ions . Dur ing th e c ourse of testing the equip
ment , a number of lots of expe rimentally f rozen and i ced f i s h were prepared. The 
vessel carried out fi s hing operations on the southwest part of Georges Bap~. Ap
proximately 10 , 000 pounds of lar ge haddock were caught , of which 8,000 pou~ we~ 
frozen in s odium-chloride brine f or exper imental pur poses. Some of the fish which 
were f r ozen were "glazed" in sea water prior to storage i n t he ves sel's holj at 00 F. 
These "glazed" fish 'trill be compared with a similar lot of ungl azed fish to de
termine stor age char acteristics on the vessel and a l s o i n commercial cold storage 
ashore prior t o def r.os ting , fill e ting , and r efreezing in can:nercial fish-filleting 
plants 0 A small lot of gutted f i s h was also f r ozen in s odium-chloride brine to de
termine to what extent sodium chlor ide will penetrat e into the meat of fish that 
have been gutted . The result s of the t ests wit h the new freezing mechanism were 
very satisfactor y , based on the l imite d quantities of hadd ock which were caughtand 
frozen. 

The Delaware completed a test cruis e (No . 20 , July 7-15 ) during which approx
imately 22,000 pounds of fish were caught. The fish were frozen, using the modified 
brine-freezing equipnent , which f unctioned satis factorily. Th e primary purpose of 
the cruise "NaS to test the new br ine - f ree zer mechanism under full-load conditions. 
However, several test lot s of b r ine-frozen haddoc k were prepared to determine the 
effect of rinsing the round fi s h with clean s ea wat er before t hey are stored inthe 
hold . The new brine freezer penni t s the l oading a nd unloading of fish at the deck 
level. Greater effic i ency of operations was noted with this new arrangement. Fish
ing operations were carried out on the sout hwest rart of Ge orges Bank. A number of 
experimental lots of br ine-frozen a nd of i ced f i s h were prepared for further studies 
in the laboratory and pilot plant ash ore. Lar ge lots of ha ddock were weighed care
fully to determine cha nges i n weight at several stages of handling by both icingand 
freezing procedures . These are to be wei ghed a gain when landed and the yields of 
fillets from the two l ots will be determined. A large lot of haddock frozen in the 
round was prepareri fo r thawing and filleting as hore, the fillets to be used for stud
ies of bri ne-uptake du ring t he brine-dipping process. Several lots of gutted ha~
dock, heads on and heads off, were brine-frozen to determine space requirements In 
frozen storage, a s compared to that of round frozen ha ddocKo (Boston) 

Col:i-3torage Life of Frozen Halibut: EY.amination was made of the frozen halibut 
stored for 12 months. The purpose of the pro j ect is to provide information on the 
cold-storage life of f r ozen halibu t packed accordi ng to present com;:iercial methods, 
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and to compare various packaging and storing methods. Four s eri es of sample ~ were 
rrepared. A summary of the results after 12 mont hs of stor age of the fish is as 
fo11o\"s: 

1. Dressed halibut were superior to t he hali t ut cteaks . Steaks stored at 
_150 F. and _200 F. had a longer storage life t han t hese stored at 00 F . 

2. The limiting factor in storing halibut as steaks appears to be the loss 
of ice glaze, permitting subsequent dehydration and development of rancidity. 

3. The loss of ice glaze depends u pon such factor s as (a) packagingmaterials; 
(b) tyr,e of refrigerator room; (c) location of c artons i n r espect to refrigerated 
coils; (d) air circulation. 

The results of each periodic examination are sUl11ITlarized in the folloKing tablE: 

Results of Storaoe Te st s 2!l Halibut Steaks Sliced From Frozen Dressed halibut 
Dressed halibut were stored at 0 F. Steaks wer e prepared at intervals of 0, 6, 9, and 12 months. ~teaks were 
packaged for further storage at 00 F. in two ways: (A) The glazed steaks "ere packed in a 15-pound corrugated
t~ cardboard carton lined with parchment paper. A sheet of parchment paper "as placed between each layer of 
steaks. (B) Glazed steaks were placed in HSAT cellophane bags. The bags were heat sealed and packed in 15-
pound corrugated-tyPe cardboard car t ons . 

Description 
Series of 

Samples 

Steaks cut 
from 
frozen 
dressed 
halibut 
stored 
for 0 
days at 
00 F. 

Storage Packaging 
Temperat ure Code 

of ( see 
Steaks headnote ) 

A 

B 

A 

B 

Quality of Halibut Steaks After Total Storage Period 
(Storage Period of Steaks Flus Storage Feri\od of Dressed Fish 

From 'tlhich Steai<s vlere Cut of: 
6 Nonths 

Thawed steaks appear
ed spongy or honey
combed; odor and 
flavor nor mal; por
tions of dark lie at 
were very slightly 
rancid; texture 
slightly dry but 
good; steaks packed 
layer-style and in 
ce llophane bags 
about equal in 
quality. 

9 Nonths 
Steaks next to inner 
surface of carton lost 
much of the glaze and 
were dehydrated; dark 
meat was slightly to 
moderately rancid; 
rated unacceptable. 

Steaks had lost some 
glaze and were dehy
drated in small areas; 
dark meat was slightly 
rancid in only a few 
steaks; rated fair in 
quality and on the 
borderline of accept
ability. 

Normal odor and flavor; 
texture somewhat dry 
and firm; small amount 
of dehydration on 
steaks near inner 
surface of carton; 
rated acceptable. 

Normal odor and 
flavor; texture 
somewhat ~ry and 
firm; rated ac
ceptable. 

12 Honths 

Steaks were dehydrated 
in large areas; the 
dark meat was rancid, 
and some portions of 
the ,rhite meat !1ad 
an off-flavor; rated 
unacceptable. 

Glaze almost entirely 
gone; steaks near in
ner surface of car
ton were dehydrated; 
dark meat darkened 
somewhat; dark meat 
of some steaks dis
colored and rancid; 
texture somewhat dry 
and firm; rated on 
borderline of accept
abilit3 

Glaze almost entirely 
gone; dark meat dark
ened somewhat; dark 
meat of some steaks 
discolored and ran
cid; texture some
what dry and firm; 
rated on borderline 
of acceptabili!;y. 

(TABLE CONTINUED ON NEXT PAGE) 
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Results of Storage Tests 'on Halibut Steaks S:iced From Frozen Uressed Halibut (Contd.) 

Packaging 
, 

Quality of Halibut Stenks After Total Storaf,e Period Storage 
Description Temperature Code (Storage Period of Steaks Hus Stora;:e Period of Dres~ed Fish 

Series 
(see from · ... 'hid'. Steaks :Iere Cut) of : of of 

Samples Steaks headnote) 6 }:onths 9 l:onths 12 Mor.tJ.s 
::>t.eaYs naa .LOSe on.LY a I,··any SLeaKS >:ere cr-e-

small amount of glaze; hyJrated; discol-
dark meat in some ored, 2nd r ancH; 

Thawed steaks were steaks vIas slightly rated ur.acceptable. 
A spongy in appear- r ancid; texture some-

anc€; large amount what dry; rated ac -
00 F. of curd on baked cej::table . 

ste2ks; odor and The glaze Has in good Mar.y steaks '<ere de-
flavor normal;tex- condition; dar k me~t hydrated, r:liscol-

B ture slightly dry Has slip:htly rancid ored, and rancid; 
but good. in some steai:s ; tex- rated low in quality 

ture somev:hat dry; but acceptable. 
rated acce):table. 

Glaze was gone fron: Glaze was Rone on 
t :--! e surfaces ad .i a- many steaks, partic-
cent to the carton; ular 1:,' those adja-

Steaks cut the dark meat in a cent to inner SUr-
from few steaks Has face of carton; t~e 

frozen slightly rarcid; dar k med of steaks 
II dressed _15 0 F. A - texture was sorne- sh01-1ed loss of ~laze 

halibut what dry and firm; and was discolored and 
stored rated acceptable . rancij in flavor; tex-
for 6 ture ,,'as somewhat dry 
months and firm; rated or. the 
at 00 F. borderline of ac -

ceptabilit:,:. 
Some glaze lost on St eal<s next to inner 

small areos on surface of carton 
steaks ; normal were dehydrated and 

A - flav or and odor; were rancid in fla-
rated acc e~table. vor; texture was dry 

and firm; r ated on 
_200 F. the border line of 

acceptabilili.· 
Glaze vias intact; Steaks lost some 

B - normal flavor and glaze; dark meat in 
odor; rated accept- a few steak 5 was 
able. .rancid' rated fair • 

Tha"led steaks had Some steaks showed 
spongy appearance; slight loss of glaze; 
baked steaks had dark meat in a few 
moderate amount of steaks was slightly 

A - curd; odor and fla- rancid; texture some-
00 F. vor was normal; tex- what dry and finn; 

Steaks cut ture was somewhat dry rated acceEtable. 
from and finn; rated good. 1ltea!:s showed very 
frozen B - little change; rated 
dressed acc€Qtable . 
halibut Glaze "as good; dark 

III stor~d meat of a few steaks 
for 9 A - - \'las slightly rancid; 
months at texture was dry and 
00 F. _200 F. firm ' r ated acc'!.EYable. 

Glaze lias good; dark 
meat of a few steaks 
was slightly rancid; 

B - - the texture v18S dry 
and firm; rated ac-
c~table . -Steaks cut Thawed steaks had 

from fro- spongy appeara.nce; 
zen dress- baked steak s had con-

IV ed hali- siderable amount of 
but stored - - - - curd on s urface ; odor 
for 12 and flavor normal ; 
months at texture was somewhat 
00 F. dr y and finn ; rated 

,K,ood. -
Cold-storage Life of Frozen King and Silver Salmon: Exp..mina.t i on was made of 

the :rozen king and silver salmon stored for n~ne months at 00 F. The result s of 
eact ;)eriodic examination are sUIl1T:iarized in the following table: 



Cm.;HEHCIAL FISHFiU=;S R~VIElif 21 

nesults of Storage Te,ts on Frozen Silver and King Salmon , ,...., 
Species Description of ' Storage Peri 

, 
Quality of Salmon Steaks After Total Storage Period 

ries of Dre ssed Fish od of Dressed (Storage Period of Steaks Plus Storage Period of Dressed Fish 

/-ber 3a1mon Samples Used to Fish Prior to From wbich Steaks \'iere Cutl of: 
Produce Steaks Steakin" o Months '1 Months 6 Months 9 Months 

Months Good, but belly Good, but belly Good, but belly 
Good to tips were slight- tips were slight- tips were slight-

0 excellent. lv rancid. lv rancid. rancid. 
Good, but belly Fair; color faded Fair ; color slightly 

- tips were slight- slightly; belly faded; belly tips 
Fish from Neah J ly rancid . tips and dark rancid; dark meat 
Bay, dash. , meat rancid; flat slightly rancid; 

I Silver dressed, fro- to off-flavor. off- flavor . 
zen, and Fair; color mod- Fair to poor; color 
stored at erately faded; slightly faded; 
00 F. 6 - - belly tips and belly tips rancid; 

dark meat rancid; dark meat s lightly 
flat to off-flavor . r ancid · off-flavor. 

Poor; color moder-
atelyfaded; belly 

9 - - - tips and dark meat 
very rancid; off-
flavor. 

Good to Good, but belly Good , but belly Good, but belly 
0 excellent. tips were slight- tips were slight- tips were slight-

lv rancid. ly rancid . lv rancid . 
Good, rut belly Fair; color slight- Fair to poor; 
tips were slight- ly faded; belly rancid belly tips; 

Fish fran J - ly rancid. tips and dark meat off- flavor. 
Lapush, nash., were rancid; flat 

II Silver dressed, fro- to off- flavo r. 
zen, and Fair; color sligh t- Poor; color faded 
stored at ly faded; belly tips to pale; belly tips 

00 F. 6 - - and dark meat were and dark meat were 
rancid; flat to rancid; off-flavor. 
off-flavor . 

Unacceptable; color 
faded badly; belly 

9 - - - tips and dark meat 
were very rancid; 
off- flavor 

Good to Good , but tex- Good, but belly Good, but belly 
excellent, ture somewhat tips were slight- tips were slight-

0 but tex- soft. ly rancid. ly rancid. 
ture some 
what soft . 

Good, but tex- Fair to good; Fair; color slight-
ture · ... .'as some- color slightly ly faded; belly 

"hat soft and faded; belly tips tips were rancid; 

Fish from 3 - belly tips liere slightly randd; dark meat showed 

Ilwaco, ilash. , slightlyrancU. slight loss of trAce of rancid-
II Chinook dressed, fro- flavor. itv: off-flavor. 

zen, and fair; color Fair; color slight-

stored at slightly faded; ly faded; belly 

00 F. b - - belly tip · and tips were rancid; 
dark meat were dark meat sho ..... ed 
rancid; flat to trace of rancidity; 
off-flavor. off-flavor 

Poor to unaccept-
able; color faded 
considerably; 

9 - - - belly tips and 
dark meat were 
very ra11cid; of f-
flavor. 

r ' BYFp.mUCTS: Vi:'aJrin Content and Nutritive Value of Fishery Byproducts: Rib 
1 - -- of piICi1"8rd meal. These represent sarn-
.cavin assays '!fere cOf:tpleted on 23 samples 

ples of carlo'1.d lots. The resu::..ts were as follow: 

0-

~'----- Per Gram 
I~umber Ribofl9.vin Content in Hicrograms 

~:eal of (Hoisture- and Oil- Fr ee Basis) 

Samples YilnUnum I Ha.x:i.mum I Average 
-::-:--

I 7.2 I 5.4 ,Qlchard ............... 23 4.2 
(Seattle) 

* .),} * * * 
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PUBLICATIONS: The Fisheries Experimental CCJDInission of Alaska rel eased two 
publications pertaining to curing and canning of Alaska fish and shellf ish. 

Technical Report No.4, Hane Canning Alaska Fish and Shellfish , by ~ . G. 
Landgraf, Jr., Christine Heller, and John A. DassovT, is made available to Alaskans 
through the cooperation of the Fishery ?roducts Laboratory at Y.etchikan and the 
Universi ty of Alaska Agriculture Extension Service. This publicati-:m &ives can
plete instructions for the hane canning of salmon, s~oked salmon , halibut , ruui~~ 
cheeks, herring, butter clams, and crab meat . 

Technical Report No.6, Specialty Food I'roducts fran Alaska Herri:1t~ , by R. G. 
Landgraf,Jr., and H. J. Craver, gives complete instructions for the pr e para: ion of 
the follONing specialty products fran Alaska herring: canned smoked herringniblets , 
canned smoked herring in tooato sauce, kippered herring , and pickled herr ing . 

These publications should be of considerable interest to Alaskans who preserve 
fish and shellfish for use throu6hout the year. They m~y be 0 tai.."'1e by Alaska res
idents free of charge from the Fishery Products Laboratory, 622 Nission Street , 
Ketchikan, Alaska. (Ketchikan) 

HALIBUT ADDS VARIETY TO HOMEMAKER' IENU 

Halibut--from the cold deep waters of the North Pacific- -is now in 
good supply. Largest of the flounder or flatfish family , halibut have 
been taken as large as 500 pounds and as long as nine feet . 

Homemakers can add variety to their menus by serving halibut, one of 
the finest food fishes. Its white flaky meat is lean and firm. The hoce 
economists of the Fish and Wildlife Service recommend Chi3ese Fried Hali 
but as a savory, economic~l, and eaSily prepared main dish . 

CHImSE :FRIED HALIBUT 

2 POUNDS HALIBUT STEAKS OR FILLETS 
1 TEASPOON SA LT 
1 ' 4 CUP FLOUR 
1/ 2 CUP VINEGAR 
1 CUP SUGAR 
1 -1 /3 CUP WATER 

3 CHICKEN BOUILLON CUBES 
1 LARGE GREEN PEPPER, CUT I NTO STRIPS 
1 CUP PINEAPPLE CHUNKS, DRA INED 
1-1/2 TEASPOONS WATER 
1-1/2 TEASPOONS SOY SAUCE 
3 TABLESPOONS CORNSTARCH 

Sprinkle both sides of halibut with salt; roll in flour. Place fish 
~n a heavy frying pan which contains about 1/8 inch fat , hot but not smok
lng. Fry at a moderate heat. When fish is brown on one side, turn care
f~ly and brown other side. Cooking time about 10 minutes, depending on 
thlckness of fish. Drain on absorbent paper. Combine v i negar, sugar, 
water, bouillon cubes. green pepper, and pineapple' siImIler for 10 minutes. 
Combine soy sauce, vJeter, and cornstar ch . Add graduall y to hot sauce and 
cook until thick,stirring constantly. Serve over fish . Serves 6. 




