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RESEARCH 
IN SERVICE LABORATORIES 

Progress on Projects, February 1953 

REFRIGERATION: Preparation of ~ Manual on the Refrigeration of Fish: In 
order to provide certain information to include in the manual, a survey was made 
of refrigerated retail display cases in approximately 100 supermarkets from \'.'ash
ington, D. C., to Boston, Massachusetts. The following observations were made: 
(1) availability of frozen fishery products was generally adequate; (2) sales ef
fort towards marketing frozen fish was quite variable; (3) holding temperatures 
in frozen-food cabinets were generally higher than they should be to protect the 
quality of the frozen fish. Work on the manual had been delayed due to the ill
ness and subsequent death of the technologist assigned to the project. Another 
technologist has been transferred from the Boston Technological laboratory to Col
lege Park to continue the work. (College Park) 

Freezing Fish at Sea, Defrosting, Filleting, ~ Refreezing the Fillets: 
yessel Operation: VESSEL: Specifications for bid~ were prepared for ~ne annu21 
overhauling of and for certain alterations on the resea~ch trawler Delaware. Al
terations on the Delaware will include the i nstallation of a new ventilating sys
tem in the freezing-machinery room and the installation of a new basket-type brine 
freezer. The new brine freezer has been designed 50 that loading and unloading 
operations can be carried out on deck. The new arrangement will also allow fuller 
use of available frozen storage space. The capacity of the brine freezer has been 
increased so as to permit continuous freezing of fish during normal fishing opera
tions. 

LABORATORY: To obtain further information on salt penetration into fish, two 
samples of round scrod haddock were immersed in cold (50F . ) sodium-chloride brine 
(25 percent) for 7 days. '.'ieight losses in the two samples during the inunersion 
period were 5.3 percent and 6.4 percent. The fish were extremely desiccated, the 
surfaces were 50ft and rubbery, and the tail sections were flexible. The surface 
areas and tail sections apparently were not frozen even at 50 F. due to the pene
tration of salt from the cold brine into the meat of the fish. Cross-section 
cuts of the fish revealed that the center area was frozen, but the outer area--
3/16-inch from the surface--was unfrozen. This unfrozen area was hieply discolored. 
The samples were inedible due to saltiness and off-flavors. Further tests will be 
made to determine the maximum time ~crod haddock can be held i n cold brine before 
excessive salt penetration occurs. Present recommended practices of removing the 
fish from the brine immediately after they are frozen result in negligible pene
tration of salt. (Boston) 

* * * * * 
BYPRODUCTS: Vitamin Content and Nutritive Value of Fishery ByPro~ucts: An

alyses were made of samples of anchovy, sardine, and ~kerel scrap, and whale
loin meal for riboflavin, niacin, and vitamin B12 content. The results are as 
follows: 
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~-!ethod Vit amin Cont ent 
Sample Sample of Moisture Oil Hoisture- and- Oil- Free Basis 

Number Drying Riboflavin Niacin Vit amin Bl? 
Percent Percent ... li.icrogrBms Per Gr am . .. 

Anchovy Steam-
scrap 1 tube 9.90 5 . 86 - - 0 . 24 

2 dryer 3 .06 7061 4. 7 L.l 0 . 14 
Sardine Steo?.In-

scrap 1 tube 3.46 6 . 67 5.6 65 0 . 26 
dryer 

lMackerel 1 Steam- 9.71 7 .32 5.5 62 0 . 40 
scrap 2 tube 9.03 6.65 5.6 62 0 .41 

3 dryer 10.38 6.90 6. 8 71 0.49 
;.,Thale- 1 Air 7.26 15.97 10.9 117 0 . 081 

loin 2 dryer 8 . 82 15 .73 10.6 124 0 .078 
meal (at 1600 F. 

for 10 to 12 
hours) 

Development of ~ Dried Product from Condensed Menhaden Solubles or SticKWa
ter: After a delay by the mnnufacturer, the experimental drum dryer ~as received 
at the College Park Technological Laboratory. During the mcnth the equipment 
was installed and certain preliminary experiments were carried out. 

ANALYSIS AND COHPOSITION: Composition and Cold-Storage Life of Fresh-water 
Fish: The proximate composition of six additional individual samples of lake 
trout was determined. The fish were caught in June 1952 in Lake Superior . 

Composition of Edible Portion of Lake Trout (Cristivomer namarcush) 

Weight Fillet Yield Proximate Composition 
Sample of from the of 
~umber ' Length Eviscerated Eviscerated Edible Portion 

Fish Fish Moisture Fat Protein Ash 
Centi- Grams Percent Percent Percent Percent Percent 
meters 

7 70 2745 63.7 72.4 11.65 17 . 4 0. 97 
8 61 1955 59.3 71.0 12.68 18 .3 1.13 
9 60 1535 59.1 75.1 6.91 18 . 6 1. 03 

10 56 1255 58.0 75.7 5.36 18 .8 1. 08 
11 54 930 55.9 77.6 2.76 19 . 6 0 . 94 
12 54 960 56.1 80.3 1.93 18 . l.. 0 . 84 

(Seattle) 
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TECHNICAL NOTE NO. 2S--AMINO-ACID 

CONTENT OF SALMON ROE 
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)ssay Method: The microbiological procedure and media of Henderson and Snell 
(1948 were used. This method employs various lactic acid-producing bacteria with 
a single uniform medium. Acid production was measured by electrometric titration. 
Streptococcus faecalis li (American Type Culture Collection #8043) was the assay . 
organism used for arginine, leucine, methionine, threonine, and valine; Leuconostoc 
mesenteroides (A.T.C.C. #8042) was used for histidine, isoleucine, lysine, and 
phenylalanine; and Lactobacillus plantarum (A.T.C.C. #8014) was used for trypto
phane. Protein-acid hydrolysates were prepared by autoclaving 0.5 gm. of the 
dried protein in sealed pyrex tubes with 20 ml. of 3 N hydrochloric acid for 5 
hours at 15 pounds pressure. Alkaline hydrolysates f or tryptophane assays were 
prepared by autoclaving 0.5 gm. of the dried protein with 10 ml. of 5 N sodium 
hydroxide for 10 hours at 15 pounds pressure in covered, stainless steel beakers . 
Complete racemization of the tryptophane was assumed. The alkaline hydrolysates 
were acidified with excess acetic acid and extracted twice with equal volumes of 
ethyl ether (Neilands, Sirny, Sohljell, Strong, and Elvehjem 1949). Nitrogen de
terminations were carried out on triplicate aliquots of the protein-acid hydro
lysates by the micro Kjeldahl method of Ma and Zuazaga (1942). 

RESULTS 

The first phase wa~ a determination of the variability of the amino-acid con
tent of egg samples from salmon of identical species and of similar physical char
acteristics. Eight individual skeins of eggs of moderate maturity (Classification 
3) were selected from eight pink salmon and assayed separately. In each case the 
whole skein was utilized, including the skein membrane and adhering slime layer. 

The amino-acid distribution in the eight samples of salmon eggs of similar 
sexual maturity examined was very similar (table 1), giving no indication of a 

-
Table 1-Amino-Acid Content of Salmon Egg Protein from Pink Salmon of Similar Sexual ~turi~ - .-

AminO-Acid Conten t (In GraLiS per 100 Grams of Protd:l) 2/ 
3kein Sample ArSi- Histi- Isoleu- Methio- Phenyl- Threo- Trypto-
Number nine dine cine Leucine Lysine nine alanine nine phane Valine 

1 7.5 2.8 7.1 9.0 8 . 9 2.7 4.8 5.4 1.1 7.5 
2 6.8 2.8 7.0 9.0 8.8 2 .7 4.7 5. 2 1.0 7.9 
3 7.1 2.9 6.8 9.6 9.0 2 . 9 4.7 5.1 1.2 8 .7 

Pink 4 7.2 2.8 6.8 9.3 8.8 3.0 4 . 7 5.1 1.1 8.8 
Salmen 5 7.3 2.9 6.9 9.6 8.S 3.2 5.1 5.1 1.1 8 . 0 

Roe 6 6.9 2.8 7.1 9.5 9.1 3.3 5.2 5.0 1.1 8.4 
7 7.5 2.9 7.0 9.7 8.8 3.2 4.9 5.1 1.1 7.7 
8 7.6 2.8 6.9 _9_ •. 7 8 .9 3.3 5. 0 5.2 1.1 7.9 

Avg.'}/ 7.2!:O.3 2.8!:0.1 7.0!:0.2 9.4.~0.3 8.9! 0 .1 3 . 0! 0 . 3 4 . 9! 0 . 2 5.2! 0 .1 1.1~O.1 8 .1!0 .5 
~~ LL EGGS WERE MODERATELY MATURE AND OF CLASS I F I CAT I ON 3 (EGG DIAMETER 6.0 "t O. 5 f~M. ) . 
2 PROTEIN EQUALS NITROGEN TIMES 6 .25. ' 
3/AVERAGE VALUES ARE GIVEN AS THE MEAN PLUS OR MINUS THE STANDARD DEVI ATION . 

statistically significant 
standards were added to p 
the theoretical amount.) 

variation, 
rotein h dro y 

(Recovery experiments, in which amino-acid 
ly sates avera g ed from 9 6 to 1 07p ercent of 

The second phase was a determination of the essential amino-acid content of 
egg samples from salmon of identical species but of varying sexual maturity. Pro
tein samples were prepared from the eggs of king salmon corresponding to the dif
ferent arbitrary levels of sexual maturity described previously. For each protein 
sample, 25-gm. portions were cut vertically from the midsections of 6 individual 
skeins, combined, and homogenized with acetone. The proportional part~ of the roe 
(egg casings, sac contents, and skein membrane when present) were not considered, 
since the relative amounts vary with maturity. An effective separation of these 
components is impossible in some cases and any error thus introduced is probably 
of small magnitude. A protein hydrolysate was prepared from a representative sam
ple of each homogenate and assayed for the essential amino acids. 
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In general, there was an indication that f or king salmon roe, the essential 
amino-acid content showed an i ncreasing trend with maturity (t able 2). In some 

Tabl e 2 - Amino- Ac i d Content of Salmon ESS Protein from King Salmon of Varying Degrees of Maturity 

Sample 
;<;gg Size of Eggs- - -:---;-Amin'?,:Acid Content (In Grams Per 100 Grams of Protein) 2-' 

Sample Cl assi fi - Diameter i n Argi- Histi- Isoleu- Leu- Ly- Methio- Phenyl- Threo- Trypto- Va-Number 
cation1/ Mill imeters nine dine cine cine sine nine alanine nine phane line 

1 1 2.0 t 0.5 6 . 5 2.1 5.3 7.0 6 . 1 2.4 4.3 5.9 0.8 4.9 
2 1 2.0 t 0 . 5 7 . 2 2 . 4 6.5 8.5 7 . 7 2.7 5.0 5.8 0.8 6.1 Ki~ 1 3 2 4 . 0 ~ 0.5 7.3 2 . 5 7.2 9.3 8.5 2.7 5.3 5.5 0.8 6.8 

Salmon 4 3 7.0 ~ 0 . 5 8.0 2.4 7.5 9.4 9.0 3.1 4.9 5.7 0.8 7.0 
Roe 5 4 8 . 0 ~ 0.5 7 . 7 2.4 7.3 9.6 8.9 3.1 4.8 5.7 0.7 7.0 

6 4 8.0 + 0.5 ',.1 2.4 7.2 9.9 8.8 3.0 4.8 5.9 0.9 7.1 -
"1,/hi te 
Spring - - - 5.9 1.4 8.2 ll.l 1'.8 1.9 6.3 4.7 0.7 7.5 
Salmon 
Roe"~ 
lIAN ARBITRARY SCALE INDICATING DEGREE OF SEXUAL MATURITY. CLASS 1 

AND CLASS 2 AND 3 INTERMEDIATE MATURITY (BETWEEN 1 AND 4). 
EGGS ARE VERY IMMATURE; CLASS 4 EGGS, VERY MATURE; 

~:ROTEIN EQUALS NITROGEN TIMES 6.25 . 
WDA TA OF DEAS AND TARR (1 9 49 ). - -
cases, the val ues for immature eggs (Classification 1) were 30 percent lower than 
the mean f or all values of this species. 

A comparison of the values obtained for these materials with values reported 
by Deas and Tarr (1949) for I!white spring salmon roel! shows that, with the excep
t i on of l ysine , the distribution was somewhat similar. The value of 1.8 gm. of 
lysine per 100 gm. of protein reported for I!white spring salmon roel! is unusually 
low for an animal protein. 

For a comparison of the essential amino-acid content of salmon egg samples 
from the different species, protein samples from moderately mature eggs. (Classifi
cati on 3) from the five species of salmon were analyzed. , The results (table 3) 

Table 3 - Amino-Acid Content of Salmon Egg Prote~rom Five Species of Salmon of Similar 
Sexual Maturit 

Number of Amino-Acid Content lIn Grams Per 100 Grans of Protein).Y 
Sample Samples Argi- Histi- Isoleu Leu- Ly- Methio- Phenyl- Threo- Trypto- Va-

Analyze~ nine dine cine cine sine nine alanine nine phane line 

rg 1 8.0 2.4 7.5 9.4 9.0 3.1 4.9 5.7 0.8 7.0 
Salm- Chum 2 7.2 2.8 7.4 10.2 9.0 3.1 4.8 6.1 0.9 7.2 

on Sockeye 2 7.1 2.7 7.6 0.1 8.7 3.0 4.7 5.7 0.8 6.8 
Roe Coho 1 7.3 2.7 8.0 0.2 8.7 3.0 4.9 5.8 0.9 6.8 

Pink 2 7.2 2.8 7.3 9.8 8.9 3.0 4.9 5.6 0.9 7.4 
Animal Li ver.!/ - 5.5 2.6 5.6 8.4 6.3 3.2 7.3 5.8 1.5 6.2 
lIALL EGGS WERE MODERATELY MATURE AND OF CLASSIFICATION 3. EGG DIAMETERS WERE: KING, 7 MM.; CHUM, 7 MM. ' 

SOCKEYE, 5 MM.; COHO, 6.5 MM.; AND PINK, 5.5 MM. (ALL VALUES TO ! O. 5 MM. ) 
~PROTEIN EQUALS NITROGEN TIMES 6.25 . 
~~ACH SAMPLE WAS PREPARED FROM ROE REPRESENTING SIX OR MORE FISH. 
4 DATA OF BLOCK AND BOLLING (1945). 

indicate no apparent difference in the essential amino-acid content of the eggs 
obtained f rom the five species of salmon of moderate and similar maturity. 

A detailed evaluation of the data reported in this paper will not be attempted. 
Corresponding amino-acid values for animal liver, a feed commonly used for hatchery 
fish, are presented f or comparison (table 3). Any conclusions as to the quality 
of salmon-egg protein (based on amino-acid content) as compared with animal liver, 
for example, are not warranted, since the amino-acid requirements of hatchery fish 
have not been established. Further studies on the variability of the amino-acid 
content of salmon egg protein from the different species of salmon of varying sex
ual maturity are being carri ed out, and will be reported in more detail at a later 
date. 
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--By Harry L. Seagran, Biochemist, 
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MAYONNAISE WITH FISH-PROTEIN STABILIZER WITHSTANDS HEAT PROCESSING 

By substituting egg yolk with a fish-protein stabilizer (manufactured. 
by a firm in Hamburg, Germany), it is possible to make mayonnaise which 
withstands heat processes normally used for canned foods. The experiments 
were made with shrimp packed in mayonnaise. (Report of the Technological 
Laboratory of the Danish Ministry of Fisheries, 1951.) 

--World Fisheries Abstracts, vol. 3, no. 6 
(Nov.-Dec. 1952), p. 1. 




