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RESEARCH 
IN SERVICE LABORATORIES 

September 1949 
NUTRITION: Work is being continued on the vitamin B12 assay u~inc pur'fied 

vitamin B12. In the present method being tested, an e:cces8ively long inc bation 
period was required and, furthermore, the bacterioloBical media "/Us exceedingly 
expensive. Attempts are being made to use a lower-priced nedia and also to re­
duce the incubation period. 

PROCESSING: Work was initiated on the processing of fish eg s and fish vis­
cera for use as hatchery food. Several preliminary canned packs 'Jere made to de­
termine the optimum processing cond~tions necessary for canning these materials 
in large sized cans. 

ANALYTICAL METHODS: Studies were initiated by a st dent fellow on the ex­
traction of oil and vitamin A from fish livers of low oil content . Attempts will 
be made to correlate the vitamin A recovery with the amount of oil extracted frOD 
the livers. 

REFRIGER;TION: At the end of 10 months of storage, the palatability scores 
for the striped bass fillets fell below the figure for an a,cceptable product . 
Nearly equal scores were obtained for the samples held at a constant tecperat re 
of _10 0 F. and at temperatures fluctuating between _100 and 00 F. A slightly 
lower score was obtained for the lot held at a constant temperature of 00 F. 
All lots showed surface desiccation, and a definite fishy odor was apparent upon 
thawing the samples. The color of the samples held at these temperatures had 
remained reasonably satisfactory. 

Volatile acid numbers have followed very much the same trend as shown by 
the palatability scores. The quantity of "drip" occurring upon thawing the fil ­
lets has shown very little change. No appreciable effect due to fluctuating 
temperatures is apparent. 

* * * 
In the tests with wrapping and glazing combinatfons, the fish that were 

first wrapped in vegetable parchment and dipped in water, then wrapped in cello­
phane showed localized desiccation. 

PRESERVATION: Twenty experimental lots of salmon cannery waste were pre­
pared for studies of possible procedures for preserving and storing the material 
for periods of 5 to 20 weeks. The waste was coarsely ground and treated with 
various proportions of a preservative . Some lots were cooked and others were 
adjusted to pH 4.7. 
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Fisheries Technological Research Program, 1949 -50 
Heads of the laboratories of the Technological Section of the Branch of 

COIIDD.ercial Fisheries conferred 'with ,{ashington officials in July for the purpose 
of reviewing the l aborator y program for the pr eceding year and setting up a fish­
eries research program for fiscal year 1950. In accordance with the policy set 
up last year (Commercial Fisheries Review, August 1948, p. 31), representatives 
of industry and labor were invited to the conference by the Service to discuss 
the tentative program and to offer any suggestions that would aid the Section 
in directing the research program toward the most efficient use of funds available 
for solving problems of greatest urgency to the fishermen and the fishing indus­
try. 

Because of their importance and because of the need for more data, some of 
the projects of the preceding year are to be continued. Others have been co~ 
pleted and results will be reported in the near future. Several new projects 
have been added in view of newer developmeuts and the increasing needs of the 
industry. 

The program for the present fiscal year, ending June 30, 1950, is outlined 
below according to subject, without reference to the laboratory to which each 
subproject is assigned. The laboratories in which the var ious phases of the 
program will be conducted are located at Boston, Massachusetts; College Park, 
Maryland; Ketchikan, Alaska; and Seattle, Washington. 

NUTRITIon: 

1. Determination of food values of fishery products as prepared for serving. 
Infornation on the nutritive value of cooked fishery products as served is re­
quired by nutritionists, dietitians and members of industry. Data on the nutri­
tive value as prepared for serving is the only accurate method of determining 
the ultimate food value. Practically no data has been available on cooked pro­
ducts. To date, approxiD~tely 250 fish dishes have been analyzed for dry matter, 
protein, fat, and carbohydrate and for calorific values. This project is being 
carried over from last year. 

FISHERIES LABORATORY IN SEATTLE, WASHINGTON, WHERE BOTH TECHNOLOGICAL AND BIOLOGICAL FISH­
ERIES RESEARCH ARE CONDUCTED. THE PILOT PLANT OF THE FISH~RY TECHNOLOGICAL LABORATORY IS 
SHOWN IN THE LOWER LEFT. 
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2. Determination of 
digestion may be closely 

rate of di gestion of certain fishery products. Rate of 
associated with the satiation value of fishery products 

FISHERY TECHNOLOGICAL LASORATORY IN COLLEGE PARK, 
MARYLAND, IS LOCATED ON THE CAMPUS OF THE UNIVERSITY 
OF MARYLAND. (THE LABORATORY SERVING THE NEW ENGLAND 
AREA IS LOCATED IN THE APPRAISERS STORES BUILD NG IN 
BOSTON, MASS.) 

and is a factor be~rin~ upon the 
nutritive value of the product. 
Lock of persoIL.el and eluipment 
delayed progress on this project. 
Development of a suitable method 
of evaluution was a necessary 
prere~uisite. Rats were fed 
known quantities of radioactive 
phosphorus and the rate of pas­
sage throuGh the gastro-intes­
tinal tract was followed by elec­
tric counter. Other methods were 
also tested. Gastric evacu~tion 
time for baked haddock, broiled 
mackerel and roast beef is about 
equal. There was no significant 
correlation between fat content 
and rate of gastric evacuation 
as measured with haddock and 
mackerel. method was developed 
that satisfactorily accounted for 
the ingested radio-phosphate in 
the body, however, p32 did not 

prove to be a suitable marker for studying the rate of evacuation since it passed 
through the walls of the stomach and small intestine much more rapidly than ex­
pected. Several new approaches are being considered which have theoretical pos­
sibilities of solving the problen. This project is being carried over from last 
year. 

3. Chemistry of fish nroteins . Investigation of the chemical cause of 
curd in canned fish, browning of fish during canning~ toughening of crab meat 
and other results caused by changes in fish protein. It would also include 
investigation of the chemical nature of fish protein which might be of value 
in obtaining purified fish proteins for industrial use. Study of this problem 
will entail a thorough search of the literature which will be undertaken as 
time and personnel are available, but no other work is contemplated for the 
first year. 

4. Utilization of salmon cannery waste for hatChery food. Preliminary 
tests indicate that salmon cannery waste can serve to replace some of the more 
expensive and decreasing supply of meat products usually included in the diet 
of hatchery fish. Tests were initiated to show which parts of salmon waste 
are most effectively utilized by young fish and how these parts can be processed 
without loss of nutritional elements. Feeding tests so far indicate: (1) Salmon 
viscera meal added to the diet at the 10 percent level produces much better 
growth than does total offal meal. (2) Drying temperature of 1000 F. produces 
a meal of greater growth potential than does 1450 F. or higher temperatures. 
(3) Dried fish meal should not be added to the diet of young salmon before they 
have reached an age of six weeks nor at a water temperature belOW 500 F. The 
present work will be COnfined to: 

(a) Collection and processing of hatchery food; 
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(b) Anulysos of hatchery materials. Particular attention ill 
paid to assay of vitamin B12 in fish loote ~teri s. 

5. Clam processing methods and clam toxicity survey. With a vie to 
reactivating the Alaskan butter clam industry, studies were conducted to d 
suitable procossing methods for canning butter clams vhich ould result in 
quality p[;cks ~f lovi or no toxicity. The results of labor tory t sts indic 
that it is possible to prep:Jre a pack of c'lDDed minced butter clams on -ten 
as toxic as the original whole clams. On the basis of roconm~ndations from 
the Ketchikan laboratory, one canner is preparing a smull p~ck of butter cl 
Tests on his product indicote thc.t it is safe nd suit ble for I4 rk t. ~his 
was the first attefIIPt by a cOIlJlj,ercial packer to react vate the ndu y in 00 

eaatern Alaska since 1946 when operhtions had ceased after several a p nt 
of clams had been seized because of the reported presonce therein of a toxic 
SUbstance. The present work will be confined to: 

(a) Processing methods including the variations of the pH prior to 
canning; 

(b) Survey of toxic clam areDS in order to keep infor d as to the 
possible beds which may be ... ome more hi ;hly toxic from time to 
time; 

(c) Sampling and testinG methods. lhe results which are t h n.d 111 
be written up for public~tion ~nd this portion of t 0 projoct 
will be discontinued within the next three months. 

6. Preservation of sa.ln:on waste. ::ia.ln:on cannery w ste collects at th 
canneries so rapidly during the height of the Season in J~&ska that it 1s im.r c­
tical to try to handle it immediately. The only hope of co plate utilizetio 
of this waste is if some way can be developed to preserve it so that proces ine 
can be completed over a longor period of time. It is proposed to car out exper­
iments using different chemical preservatives on sulmon cannery Gate 

REFRIGERATION AND PRESERVATION: 

1. Freezin fish at sea defrost in and refreezin In 
order to 1) utilize large reserves of food fish exist1 e in northern 1 
and Alaskan waters and (2) to provide methods for im:rovine t u l1ty 
Atlantic fish to make possible the ~rketing of u lity fish s 11 a 
the cOD~etition of foreign imports of high 1uality fi h fi!1ets, te t 
ducted in freezing fish at sea. It W<iS shown th t ex"el ... ent u lity fi 
can be obtained by freezing whole fish at 5 '1, bri froz n fi h 
where they are stored, thawed, filleted, and refro 

3. Study of .!'rozen Oysters. This pro ect 
developing and improving matho's of free::in 
oysters. These studies 'fill coesi t of: 
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(a) Use of ascorbic acid and pocsib1y other organic acids to prevent 
discoloration ond oxidation; 

(b) Use of some of the new postwar pC1ckaging materials to determine 
their adaptability in the oyster industry; 

(c) Making pH determinations on the oysters prior to processing. 

4. Frozen storage life of certain Pacific tish. everal species ot Pacitic 
Coast fish, such as rockfish, Dungeness crab, king crab, pink salmon, and Alaskan 
flounders and pollock, need additional study on the storage lite at low tempera­
tures and on the methods of preparatIon and paclcaging for freezing. New tech­
niques of packaging, including the use of antiOXidants, should be applied to 
species which deteriorate rapidly during storage to determine the most ettec­
tive methods of retAining the fresh fish characteristics. The stUdies will be 
directed towards determining the palatibility characteristics ot the various 
species during frozen storage and to determine the most etfective methods ot 
packaging and storing those species which have a lioited stor ge lite. Consid­
erable data have already been collected on king cr b and a report has been pub­
lished on rockfish (Commercial Fisheries evie~, July 1949, p.l). 

5. Studies of methods of handling frozen salmon to be used for canning. 
I'hlch salmon is being frozen in remote areas of Alaska for canning at existing 
canneries elsewhere. Last year considerable processing difficultiez developed 
and some packs prepared from frozen salmon did not pass inspection. It is pro­
posed to study freezing und storage techniques to see how they affect the tinal 
canned product. 

6. FreeZing of pink salmon. ink salmon, which fades badly when cenned, 
remains a bright pink when frozen. Aftel' 0 ~ly few r:x:>nths cold storflg8, how­
ever, it discolors badly. It i3 pro 080d to try some of the newly developed 
techniques, such as application of antiOXidants, in an atteupt to develop a pro­
duct with a suitable stor~e life. 

ORIGINAL BUILDING OF THE FISHERY PRODUCTS LABORATORY IN KETCHIKAN, ALASKA; IS OPERATED 
JOINTLY BY THE FISH AND WILDLIFE SERVICE AND THE FISHERIES EXPERIMENTAL COMMISSION OF 
ALASKA. 
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PROCESSING fJID CURlliG: 

1. Canning of little tuna. This new fish off the Middle Atlantic Coast 
offers possibilities of becoming an important calli.ed product. 0tudies will be 
made to establish recommended practices on prepar~tion and processing. 
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2. Preparation of the mapual "The Curing of Fishery- Products." The final 
stages of reviewing and editing the manuscript on "The Curing of Fishery Products" 
are nearly completed. The report will serve as a technical handbook on the prin­
ciples and methods of fish curi~g • 

.;.;;.;S_;;.;;;!l.NI=T~;;..;;;rr;.;:I;.:;.ON;..;. _,ru._ilD BACT?2IOLOGY _OF _FI_SH_: 

1. Isolation and identification of microorganisms from fish and the holds 
of fishing vessels to determine their role in fish spoilage. Isolation and identi­
fication of microorganisms from fish and the holds of fishing vessels were made 
to determine their role in fish spoilage. To develop effective methods for improv­
ing general quality of fishery products, it is necessary to obta in information 
of the types of bacteria responsible for fish spoilage. Several hundred cultures 
have been examined to date. The samples now on hand will be completed and no 
new samples will be started. The data collected will be sUllllnarized into a report. 
The project will be dropped in order that the personnel can be shifted to other 
projects of more immediate importance. 

2. Handling crab meat. Studies are to be made to establish recommended 
practices for the handling of this highly perishable product, making use of such 
data on this subject as have alre3dy been collected by the laboratory personnel. 

ANALYSIS OF FISH: ==;;..;:;..:;.::..--
1. Cooperative work with the Association of Official Agriculture Chemists 

on the determination of oil in fish meal. Studies were made to improve the 
A.O.A.C. recommended methods for fat determination in fish meal since the present 
methods are totally inade­
quate and·giveresults as 
much as 20 percent of true 
value. Accurate testing 
methods are necessary to 
avoid confusion between 
buyer and seller of fish 
meal. The fact that the 
apparent fat values decrease 
as the meal ages merely 
adds to the confusion. 
The work was limited to 
improving the precision 
of the acetone extraction 
procedure. It was shown 
that (1) no difference 
resulted from use of paper 
or alundum thimbles, (2) 
the · height of thimbles 
could be varied about 
50 percent without affecting 
the results, (3) in the 

KETCHIKAN FISHERY PRODUCTS LABORATORY. SHOWS CONSTRUCT ION 
IN PROCESS FOR THE ADDITION OF A S ECOND ST ORY TO TH E OR G-
INA L BUILD I NG. 
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particular Bailey- '·lalker equipment used, the rate of extraction varied with the 
position of the extraction flask, (4) anhydrous and recovered acetone gave the 
same results, (5) rates of distillation are significant variables. Further tests 
during the preceding fiscal year were discontinued because of lack of personnel 
and urgency of other projects. Duri~g the present fiscal year, the work will 
be projected towards developing an improved procedure so that as near to 100 per­
cent as possible of the oil in fish meal is extracted under all conditions, re­
gardless of the age of the real. 

2. Corre13tion of biological and spectrometric methods for the determin­
ation of vitamin A potencies. Much additional data were required by the Ameri­
can OU Chemists Society and members of the Vitamin A industry on the factors 
affecting the biological assay of Vitamin A and correlation of the biological 
and spectrometric data. Biological data to date indicate that one unit per day 
feeding of U.S.P. standard Vitamin A is too little for a positive assay, and that 
a three unit level is too much. The levels now used are l~. l~, 2, 2i, and 2~ 
units per day. Collaborative spectrophotometric data of U.S.P. Vitamin A study 
were obtained under sponsorship of the Committee of Revision of the U. S. Phar­
macopoeia. other tests indicate that the U.S.P. Reference Standard is reliable 
for at least a year when stored as specified. It is the objective of the present 
study to derive basic information about t he two methods in question in order to 
reconmend proposals which will result in improved correlation. 

BYPRODUCl'S : 

1. Determination of the vitamin A content of fish and fish livers. 
To determine potential sources of oil and vitamin A in fish and fish livers, 
analyses were made of fishery products obtained from Alaskan and Atlantic Coast 
waters. Data on a limited number of fish have been collected to date. A report 
on a phase of this project is in preparation. 

2. Cooperative tests with Petersbur~, Alaska, fur farm. The U. S. Depart­
ment of Agriculture operates an experimental :fur farm at Petersburg, Alaska. 
Here different diets for mink are tested and the Department is interested in 
utilization of salmon cannery waste for this purpose. It is proposed to collect, 
can, and f'reeze samples of salmon cannery waste at Ketchikan. These samples will 
be analyzed for protein, fat, ash, and moisture at the Service's Ketchikan lab­
oratory, and for certain vitamins at the Service's Seattle l aboratory. The bulk 
of the samples will then be shipped to Petersburg for feeding tests. 

FISH FACTS 

DO YOU KNO.J ••••• 

That touch is the most hi~hly developed sense of fish. 
Or ns in the fo~ of buds or small. pits in contact Nith the 
nerves ore distributed over the entire body and are espeCially 
numero S 10 the b rbels and feelers 

--Fishery Leaflet 132 




