






































requires of both monoglycerides and emul-
sions, Furthermore, it is important that we
find out what tests and quality-evaluation
procedures industry uses so that we may
duplicate them in the laboratory. The type
of tests we perform in our laboratories
becomes inportant when we attempt to sell
the industry on these compounds because
we must provide data they recognize and
understand.

Since this program began, we have learned
about both monoglycerides and emulsion tech-
nology through library researchand laboratory
work, We have found a method of preparing
monoglycerides in about 90 percent yields
from fish oil and have just begun to prepare
emulsions using these monoglycerides., At
present the preparation of an emulsion ap-

Figure 4.-~Purification of monoglycerides preparation by
decolorizing charcoal.

pears to be more art than science; hence it
is difficult to reproduce our results with the
current techniques. This problem, however,
should be overcome shortly as we gain more
experience,

Future work will be centered about the two
phases cited above. We expect that industry
will tell us what kind of emulsions are cur-
rently being produced and what type of mono-
glyceride emulsifier is being used. What we
learn from industry will be incorporated in
our monoglyceride program. For example,
we expect that at first we will attempt to in-
corporate fish-oil monoglycerides (both hy-
drogenated and nonhydrogenated) into existing
emulsion recipes for evaluation--i,e.,, merely
substitute the fish-oil monoglyceride for cur-
rent vegetable or animal monoglycerides,

Figure 5.--Preparation of an emulsion using fish~oil
monoglycerides as the emulsifying agent.



NITROGEN DERIVATIVES

Research on nitrogen derivatives from fish
oils has ended. Final data were submitted to
the Solicitor's Office of the Department of the
Interior to substantiate the claims in a patent
""Synthesis of unsaturated nitrate esters,'' by
J. C. Wekell, C. R, Houle, and D, C, Malins,
Some of the earlier work on nitration of fish
oils is now available in U,S. Patent 3,305,567,
""Nitrated fatty acid esters,' by Clifford R.
Houle and Donald C, Malins, assignors, granted
February 21, 1967.

The invention described in the current ap-
plication outlines a unique and economical
method for the synthesis of unsaturated nitrate
esters using acetyl nitrate as the nitrating
agent, The reaction results in a direct con-
version of fatty alcohols to the corresponding
nitrate esters. Nitrate esters can serve as
substitutes for halides in various industrial
syntheses, as oil or gasoline additives to act
as ''scavengers,' and as blocking groups for
reactive hydroxyl groups.
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Figure 6.,--Evaluation of an emulsion by measuring
viscosity and flow characteristics.

The patent that was issued covers the pro-
duction of nitro- and nitrate-ester compounds
from unsaturated esters and triglycerides
similar to those found in fish oils. The process
uses a mild, effective, and easy way to pre-
pare nitrating reagent and avoids many of the
undesirable side products and hazardous pro-
duction problems of previous methods. A few
of the potential uses for compounds covered
in the patent are as bactericides, disinfect-
ants, and corrosion inhibitors.

PRODUCTION OF EDIBLE FISH OIL

With the probable exception of hake, com-
mercial FPC (fish protein concentrate) will
probably be made from oily pelagic species
such as anchovy, herring, and sardine., These
species are usually abundant and readily
caught, For these reasons, fish oil will be-
come a major byproduct of the FPC process.
Fish oils produced in most existing reduction
plants cannot meet the sanitary requirements



for food use. Fish oil derived as a byproduct
of the FPC process will undoubtedly satisfy
these requirements.

Our research efforts are directed to the
development of recovery methods to sep-
arate high-quality oil from the isopropanol-
water-oil mixture resulting from the prep-
aration of FPC, We will evaluate these oils
to determine how much more refining may
be necessary to produce a food-grade
product,

Recovery of a high-quality fish oil from the
Pacific hake is beginning to show definite
promise. About 65 to 70 percent of the total
0il from hake containing 5 to 6 percent fat
can be recovered in a fairly simple cooling

operation. Analysis of this oil indicates that
it is a good starting material for further
processing to meet food-grade requirements,
The remaining oil can also be recovere
would probably be suitable for industrial ap-
plications. :

Countercurrent extractions of hake at am-
bient temperature were inefficient in removing
oil under the extraction conditions that were
employed. Calculations based on theoretical
considerations indicate that drastic increases
in the solvent-to-fish ratio would be necessary
to accomplish the desired results, In contrast,
countercurrent extractions of hake at elevated
temperatures were effective in removing oil
of excellent quality,

Figure 7.--Controlling temperature during a six-stage countercurrent solvent extraction of ground hake.



Figure 8.,--Sampling of miscella during solvent extraction of Pacific hake,

PESTICIDE RESIDUES

A knowledge of the content of pesticide
residues in aquatic animals is essential to
ensure that the public consumes wholesome
fishery products. The initial aim of our
pesticide research has been to survey residue
levels in aquatic food resources of the region
and, if necessary, to develop means of re-
ducing these residues.

Chlorinated-hydrocarbon pesticides have
been in use for over 20 years. Although their
use has declined as more specific pesticides
have been developed, their marked resistance
to degradation has resulted in an amazing
accumulation of these compounds in the en-
vironment, Furthermore, certain compounds
are converted into stable toxic derivatives;
these are additional residues of obvious sig-
nificance in food products, In contrast, most
of the newer pesticides such as malathion,
parathion, and sevin are not persistent., Con-
sequently, we have directed our effortstoward
measuring residues of the more important
chlorinated-hydrocarbon pesticides and their
persistent metabolites--namely, DDT, DDE,
DDD, dieldrin, and endrin,
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Local fish and shellfish have been analyzed
for pesticides. This analysis requires ex-
traction of the residues, purification through
several steps, and finally identification and
quantification of possible pesticidal sub-
stances, Because very low concentrations
of pesticides are found (less than 1 milligram
per kilogram), extreme care must be taken
at all stages to prevent contamination and
to remove interfering substances. Also, ex-
tremely sensitive analytical techniques must
be used.

Normally, the pesticide residues are iden-
tified by gas chromatography. The presence
of these materials is further confirmed by
means of thin-layer chromatography and
liquid-liquid partition chromatograpky. In
these ways, data have been obtained for hake
meal and for the following fish, listed accord-
ing to volume of landings: Dungeness crab,
English sole, yellowtail rockfish, ocean perch,
anchovy, true cod, hake, and starry flounder.
As had been expected, the residue levels for
all products were substantially lower than the
tolerance for beef (the closest product with an
established tolerance), Table 1 shows the
ranges of residue levels,



Table 1l,--Pesticide residues in fishery products of the Pacific Northwest

[Eolerance for beef is 7 p.pom;7

Range of Residues

Species
DDE TDE DDT Total
Popemo P,p.m, P.p.m, PoEumu

Hake (meal)

Dungeness crab
English sole*

Yellowtail
rock fish*

Ocean perch¥*
Anchovy
True cod*
Hake

Starry flounder*

0.267-0.299
0.027-0,040

0,009-0,053

0,017-0,037
0,012-0,013
0,058-0,172
0.005-0,006
0.040-0.111

0,018

0.046-0,051
0,011-0,013

0,013-0.088

trace-0,013
trace-0,004
0.072-0.244
0,006-0,007
0.041-0,141

0,030

0.074-0,085

trace-0,013

0.010-0,058

trace-0,018

0,012-0.014

0,004
0.042-0,223

0,013

0.330-0,420
0,046-0,083

0.034-0,199

0.020-0,050
0.,029-0,036
0.131-0,416
0,015-0,017
0.123-0.475

0,061

*Fillets

Figure 9.--Preparation of fish for pesticide analysis.
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Figure 11.--Gas chromatographic analysis of pesticide residues in fishery products: identification and measurement
of individual residues.
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CHEMISTRY OF FISHERY PRODUCTS: BIOCHEMICAL INVESTIGATIONS

Herman S, Groninger, Program Leader

The aim of the current research is to study
the enzymes of fish and crab muscle with
particular emphasis on the characterization
and control of some enzymatic changes that
affect the quality of fishery products. The
nucleotides and the enzymes associated with
their breakdown soon after the death of the
animal were studied during the year, because
the nucleotides and the products of degrada-
tion are associated with both loss and im-
provement of flavor.

FISH

Inosine monophosphate is the major nucleo-
tide in stored fish muscle, and it is important
because it enhances flavor. During refrig-
erated storage of fish muscle, the enzyme-
catalyzed degradation of inosine monophos-

phate continues. This rate of degradation is
a factor related to the quality of the fishery
is used.

product in which the muscle

17

Studies of muscle inosine monophosphate
showed that the rates of its breakdown among
the different species of fish range widely,.
Black cod, true cod, starry flounder, Dover
sole, English sole, and sand sole had fast
rates. Anchovy, Sebastodes sp., hake, lingcod,
and rock sole had slow rates. Our earlier
studies showed that a food additive (ethyl-
enediamine-tetraacetate) could be used to
control the breakdown of inosine monophos-
phate in certain species. In species with
very rapid breakdown rates, the endogenous
inosine monophosphate was degraded be-
fore the ethylenediamine-tetraacetate became
effective.

As yet, we see no direct relation between
inosine monophosphate breakdown rate and
quality; however, the flavor-enhancing effects
of inosine monophosphate can be shown in the
products made from a number of species.
Because inosine monophosphate affects flavor,
the control of its breakdown is an important
guality-stabilization measure.,

Figure 12.--Dialysis of fish enzymes in the cold
laboratory.



Figure 13.--Centrifugation of enzymes using a preparative ultracentrifuge.
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CRAB

Studies on the nucleotide contents of crabs
showed that king crab muscle had about one-
half as much total nucleotide as fishor Dunge-
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minutes at 212° F.) was similar to the single
cook (20 minutes at 212° F,) except that dur-
ing the double cook a greater proportion of
the total nucleotide was converted to nucleo-
side.

Inosine monophosphate did not accumulate
in either raw or cooked crab, as the break-

down of inosine monophosphate appeared to
be relatively faster than the conversion of
adenosine monophosphate to inosine mono-
phosphate. Therefore, inosine monophosphate
is present in crab at subthreshold flavor levels
and does not appear to be an important factor
in enhancing flavor.

Figure 15.--Determination of the ultraviolet absorption spectrum of a nucleotide fraction
from crab meat,
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RADIATION OF FISH: APPLICATION OF RADIATION -PASTEURIZATION
PROCESSES TO PACIFIC COAST FISHERY PRODUCTS

David T. Miyauchi, Program Leader

The object of this program is to develop
radiation-pasteurization techniques that will
extend significantly the fresh shelf life of
Pacific Coast fishery products. Our research
has been directed toward obtaining experi-
mental data necessary for the preparation of
a petition to the U,S. Food and Drug Adminis-
tration for commercialization of radiation
processing of fish and fishery products.

STORAGE -LIFE STUDIES

Radiation-pasteurized marine products can
be marketed in several ways, Our storage-life
studies included products packed in retail
packages and those packed in large wholesale
units, which later were repacked into retail
packages.,

We found radiation pasteurization to be
effective in prolonging the storage life of the
fishery products studied. A radiation dose of
0.1 to 0.2 megarad was sufficient to give
certain products--halibut steaks; fillets of
petrale sole, English sole, and Facific ocean
perch; and king and Dungeness crab meats--
packed in retail packages a shelf life of from
2 to 5 weeks at 33° F, This shelf life is from
two to five times as long as the shelf life of
corresponding nonirradiated control samples.
True cod f{fillets vacuum packed in heat-
sealable polyester pouches and irradiated at
0.1 and 0.2 megarad had a shelf life two to
three times greater than the 4-to-7-day shelf
life of the nonirradiated control samples. With
Pacific oysters that were either vacuum packed
in cans or air packed in glass jars, a radiation
dose of 0.2 megarad extended the shelf life of
the samples held at either 33° or 42° F. by at
least 10 days over that of the nonirradiated
control samples; a dose of 0.1 megarad ex-
tended the shelf life of the oysters stored at
33° F, by about 10 days but provided no sig-
nificant shelf-life extension at 42° F, Irradiat-
ing cooked, whole Dungeness crab in the shell
~at 0.2 megarad increased the shelf life at 33°
to about 15 days from about 10 days for the
nonirradiated control samples. The viscera
had been a source of off flavors in the meat
during storage, and eviscerating the cooked
crab prior to irradiation further increased
the storage life to about 25 days.

In studies to determine the feasibility of
irradiating fillets in large wholesale packages
for repacking later into retail packages, we
found that, with fillets of sole and Pacific
ocean perch, an oxygen-impermeable package
gave the best results, The #10-size C-enameled
can proved most suitable for maintaining

product quality and providing convenience of
handling. Fillet tins lined with polyethylene
bags were satisfactory, provided air pockets
between the bag and the metal container were
eliminated by careful packing. Polyethylene
bags alone, the commonly used material for
marketing fresh Pacific Northwest fish fillets,
were not suitable for holding irradiated fillets
for more than a week.

The fillets irradiated in the wholesale pack-
ages at 0.2 megarad were stored for periods
of 7 to 14 days at 33° F,, repacked into retail
packages, and then had an additional storage
life equivalent to the normal storage life of
the nonirradiated control fillets. Thus, radia-
tion pasteurization of fish fillets in wholesale
units would permit the fillets to reach the
marketing area in good condition and still
have sufficient shelf life remaining for retail
marketing.

e
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Figure 16.--Judging the odor and appearance of radiation-
pasteurized petrale sole fillets after various periods of
storage at refrigerated temperatures.
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Figure 17.--A panel of judges evaluating the quality of
cooked, radiation-pasteurized Pacific ocean perch
fillets,

SHIPPING STUDIES ON IRRADIATED FISH

During the past year, about 2,000 pounds of
irradiated Dungeness crab meat and fillets of
etrale Pacific cod, and Pacific ocean
perch were shipped to nine distributors and
located in Seattle, Yakima, and
>, Wash.; Oakland, Los Angeles, and
ego, Calif,; Denver, Colo.; Kansas City,
I Chicago, Ill. Our aims in making
shipments were to: (1) evaluate the
suitability for irradiated fish fillets of packing

ter containers currently used in
(2) determine how shipping and
iated fillets under commercial
affect quality, (3) have
ate the marketability of irradi-
1at had been stored for periods
_ : » and (4) obtain data to support
etitions to the Food and Drug Administra-
the commercialization of irradiated
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the packaging materials readily
to the fish processors, either the
12-pound or 25-pound fillet tins or water-
resistant cartons containing an oxygen-im-
permeable plastic-bag liner were found to be
the most suitable for shipping and storing
irradiated fish fillets, Aheat-shrinkable saran
bag, which is used for packaging turkeys,
gave good results as a liner; but polyethylene
bags, because of their high-oxygen permeabil-
ity, were not suitable because fillets adjacent
to the film became rancid and slightly dis-
colored after 7 to 10 days of storage at 33°F.

Product temperatures were continuously
recorded during transit and storage on all
shipments. They ranged from 28° to 41° F.
Below-freezing temperatures were occasion-
ally recorded during refrigerated truck ship-
ments, The 41°F, temperature was recorded
in a restaurant ""walk-in'' cold storage room,
which had a mean temperature of 35°F, The
temperature range of the nine distribution
points was 32° to 37°F. The temperature data
indicate that these distributors were following
good commercial handling practices and that
the irradiated fish were not exposed to tem-
peratures that would permit outgrowth of
pathogens.

Our experience with these shipments shows
that fish shipped by reliable carriers reaches
its destination without delay and in excellent
condition. Good-quality fillets irradiated at
0.1 megarad have a shelf life of at least 14
days; bacterial counts on these fillets ranged
from 100 thousand to 10 million per gram
after 14 days of iced storage. Fillets irradi-
ated at 0.2 megarad were always found to be
in good condition after 14 days of iced storage;
total plate counts on these fillets ranged from
10 thousand to 1 million per gram.

There were comments both pro and con
regarding the color of the irradiated fillets,

Among
available

which tend to become slightly pink., West
Coast fish distributors thought this would
benefit sales; but in the Midwest, where

flounder is considered to be a white fish, one
distributor thought the color change might
cause sales resistance. Comments regarding
irradiated fillets have generally been en-
couraging, and most industry people feel that
radiation pasteurization of fish will signifi-
cantly benefit their operations.

FREE SUGARS AS QUALITY INDICES FOR
IRRADIATED FISH

The free glucose and ribose contents have
been determined in Pacific ocean perch and
English sole fillets irradiated at 0, 0.1,
0,15, and 0.2 megarad and stored at 33° and
42° F. The objects of these experiments were



to: (1) determine the relative rates at which
these sugars are consumed by the micro-
flora of irradiated and nonirradiated fish and
(2) establish whether these measurements have
use in the objective assessment of the quality
of irradiated fish. In nonirradiated fish, both
the glucose and ribose content of the fish
tissue declined rather uniformly, and at the
point of spoilage about 25 percent of the
original sugars remained in the tissue. In
stored irradiated fish, the glucose content
of the fish declined at a relatively uniform
rate, and only 10 to 20 percent of the original
glucose remained in the tissue when spoilage
was detected. The ribose content of the stored
irradiated fillets, however, remained almost
constant until incipient spoilage was detected.
The ribose then declined rapidly and was not
more than 30 to 40 percent of the original at
the time the fish was definitely spoiled.

Results from these experiments indicate
that a measure of the free glucose of irradi-
ated fish could be a useful criterion in ob-
jectively estimating the quality of the fish.
Although the measurement of free ribose alone
is not a useful index of quality, a high ribose-
to-glucose ratio might indicate if fish had
been irradiated.

SPRAY APPLICATION OF CONDENSED
PHOSPHATES ON FISH FILLETS

Whole fish and fish fillets are commonly
treated with condensed phosphates prior to
being frozen., This treatment reduces drip
loss during and after thawing. Our work with
irradiated fillets shows that treating fillets
prior to irradiation not only reduces drip loss
significantly but also helps maintain the nat-
ural color and texture of the fillets.

We devised a spray method to replace the
usual dip method of applying phosphate solu-
tions to fillets. Dipping has several inherent
disadvantages: the solution quickly becomes
fouled with bits of fish tissue and soluble
material that encourage the growth of bacteria,
and the concentration of the solution must
constantly be monitored and adjusted. These
problems can be overcome with proper filter-
ing and monitoring devices, but theyare better
overcome by elimination of the problem. We
‘therefore designed and had built a spraying
machine that will continuously and uniformly
spray solutions of phosphates, glazes, and
antioxidants onto fillets, The machine is
equipped with pressure-regulated, variable-
position spray heads and a variable-speed
conveyor belt. Normally, 500 pounds of fish
fillets per hour can be treated with this unit.
Trial runs and pilot-plant studies have dem-
onstrated the feasibility and utility of this
method for applying protective coatings to
fillets.
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CHANGES IN THE MICROFLORA OF
VACUUM-PACKAGED PETRALE SOLE
FILLETS STORED AT VARIOUS

TEMPERATURES
The spoilage flora of irradiated fishery
products stored at refrigeration tempera-

tures are significantly different from those
of nonirradiated seafoods. Because radiation-
pasteurized seafoods, like other perishable
foods, can be mishandled by exposure to high
temperatures during shipment and storage, it
is important to determine whether they might
become a health hazard before they become
unacceptable because of deteriorated appear-
ance and off odors.

We made studies to determine how elevated
storage temperatures affect the composition
of the microflora of irradiated and nonirradi-
ated petrale sole fillets, Fillets were vacuum
packaged in mylar polyethylene bags and ir-
radiated at 0, 0.1, 0.2, and 0.3 megarad and
stored at 339, 389, 429, 50°, 60°, and 72°F.
The fish were monitored throughout storage
for spoilage, total bacterial count, coliform
count, enterococcus count, and the presence
of coagulase-positive Staphylococcus. Generic
changes in the aerobic flora were determined
by the identification of nearly 14,000 microbial
isolates. The identification of such a large
number of isolates was made possible by the
use of a special multipoint replicating device
that was developed in this laboratory. The
predominant spoilage flora at the time of
spoilage of the nonirradiated fish stored at
42°F., and below were Pseudomonas. When
the nonirradiated fish was stored above 42° F,,
the predominant spoilage flora were lacto-
bacilli, Coliforms and enterococci showed
outgrowth at the higher storage tempera-
tures but were suppressed by the radiation
treatment, No coagulase-positive Staphylo-
coccus were found in any of the irradiated
samples.,

EFFECT OF LACTOBACILLI ON THE
GROWTH OF STAPHYLOCOCCUS AUREUS
AND CLOSTRIDIUM BOTULINUM

There is a significant difference in the
microflora at the time of spoilage of vacuum-
packaged, irradiated fish as compared with
the microflora of air-packaged, irradiated
fish, Vacuum-packaged fish are superior in
quality and have a longer storage life. The
predominant organisms at the time of spoil-
age of irradiated, vacuum-packaged fish are
lactobacilli that are capable of growing at
refrigeration temperatures. These lactobacilli
may have a preservative effect in themselves,
in that their products of metabolism can in-
hibit the growth of other organisms. Certain
species of lactobacilli have been shown to



Figures 18 and 19.--Transfer of microbial cultures with multipoint inoculating device,
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inhibit the growth of S. aureus and the growth
and/or toxin production of Cl. botulinum. The
purpose of this study was todetermine whether
the lactic acid bacteria found in irradiated
fish are also able actively to suppress the
growth of these food pathogens.

About 2,600 Lactobacillus cultures were
tested for their ability to prevent the growth
of S. aureus. These organisms were isolated
from nonirradiated and irradiated (0.1, 0.2,
and 0.3 megarad) petrale sole fillets after
various periods of storage at 339, 42°,
and 60°F. The isolates represented sev-
eral distinct types based on an arbitrary

grouping wusing biochemical and
characteristics,

Of the total number of isolates studicd, 57
percent were able to inhibit S. aureus. The
number of inhibitory organisms found in-
creased as the radiation dose given the fish
samples increased. The temperature at which
the fish was stored did not affect the percent-
age of inhibitory organisms found at any point
during the storage period.

Experiments are in progress to determine
whether these lactobacilli can effectively in-
hibit the growth of Cl, botulinum and, if so,
to determine the mechanisms of the inhibition,

colonial

PATHOGENS IN RADIATION-PASTEURIZED FISHERY PRODUCTS

Melvin W, Eklund, Program Leader

The object of this program is to ensure
that the commercial use of pasteurization
doses of ionizing radiation to preserve fishery
products precludes public health hazards from
the bacteria Cl. botulinum.

To accomplish this, we have studied: (1)
incidence and concentration of Cl. botulinum
type E cells in the marine environment, (2)
new types of Cl. botulinum isolated at our
laboratory from the Pacific Coast of North
America, and (3) outgrowth of Cl. botulinum
type E in nonirradiated and irradiated fishery
products packaged and stored under condi-
tions simulating those found in commercial
operations.

Work already completed shows that Cl.

botulinum type E is common in marine sedi-
ments collected from the Pacific Coast of the
The biochemical characteris-

United States.

Figure 20.--Vegetative cells and spores of Clostridium
botulinum type F isolated from the Pacific Coast of the
United States.

25

tics of strains of Cl. botulinum types B and F
isolated from the Pacific Coast of the United
States are in many ways the same as those of
type E.

Preliminary studies have been completed
to determine the outgrowth of type E in ir-
radiated petrale sole fillets stored at re-
frigerated temperatures. We have shown
that toxin production does not occur in ir-
radiated or nonirridated petrale sole fillets
during a storage period of 72 days at 38°F,
This is more than four times the maximum
storage life of irradiated petrale sole fillets
at 380F,

More detailed experiments are in prog-
ress at higher storage temperatures to eval-
uate the degree of safety that exists in ir-
radiated fishery products with respect to
+Cl. botulinum.,

Figure 21.--Peritrichous flagella of Clostridium botulinum

type F cells isolated from the Pacific Coast of the
United States.



FISHERY INSPECTION SERVICES
A. Morris Rafn, Supervisory Inspector

The U.S. Department of Interior's Fishery
Products Inspection Service began in the
Pacific Northwest in 1959. From its beginning
it has grown steadily in the volume of products
inspected. The primary activity in this region
is lot inspection. One plant, which processes
king crab products, is under continuous in-
spection. Most processing plants inthis region
are small, and none produces breaded prod-
ucts. There is a trend toward the consolida-
tion of plants which may make it easier for
them to take advantage of the USDI continuous
inspection program.

A total of 9,398,875 pounds of fishery prod-
ucts was inspected during this fiscal year, The
lot inspection consisted of fresh, frozen,
canned, salted, and spiced fish. The inspec-
tion requests were from Federal and State
procurement offices, hospitals, schools, and
food brokers. A total of 300,000 pounds of
frozen king and coho salmon was inspected
for export to Europe.

The headquarters for this unit is located
at the Bureau's Technological Laboratory,
2725 Montlake Blvd. East, Seattle, Wash, A
suboffice is located at Bellingham, Wash.

Figure 22.--Examination of canned salmon for compliance with buyer specifications.



PAPERS PRESENTED AT MEETINGS AND MISCELLANEOUS TALKS

DYER, JOHN A,

Considerations for reduction of salmonella
in fish reduction plant operations.
Bureau of Commercial Fisheries Sal-
monella Workshop for Fish Meal In-
dustry, Seattle, Wash., May 11.

The Bureau's process for FPC. Annual
Meeting of Pacific Fisheries Technol-
ogists, Ocean Shores, Wash., Mar.
=272

EKLUND, MELVIN W,
Salmonella in fish reduction plants. Bureau

of Commercial Fisheries Salmonella
Workshop for Fish Meal Industry,
Seattle, Wash., May 11.

Review of analytical methods in food micro-
biology: Clostridium botulinum. Round

Table, Annual American Society for
Microbiologists Meeting, New York,
N.Y., May 3.

GAUGLITZ, ERICH J.

Properties and applications of fish oils.
Military-Industry Conference, U.S.
Army Natick Laboratories, Natick,
Mass., Oct. 18-19.

GRONINGER, HERMAN S,
Degradation of fishery products: Muscle

nucleotidase activity and inhibitiondur-

ing processing and storage. Annual
Meeting of Pacific Fisheries Tech-
nologists, Ocean Shores, Wash., Mar.
19-22.

HALL, ALICE S.

Career opportunities for women in Federal
Government. Rainier Beach High School,
Seattle, Wash., Feb. 2.

Career opportunities for women in Federal
Government. Roosevelt High School,
Seattle, Wash., Feb., 13.

Career opportunities for women in Federal
Government. Nathan Hale High School,
Seattle, Wash., Feb. 13.

Career opportunities for women in Federal
Government. Garfield High School,
Seattle, Wash., Feb. 15.

Career opportunities for women in Federal
Government. West Seattle High School,
Seattle, Wash., Feb. 20.

Career opportunities for women in Federal
Government. Sealth High School, Seattle,
Wash., Feb. 25.

NELSON, RICHARD W,

Air shipping fresh fish. Bureau of Com-
mercial Fisheries - United Air Lines
Seminar for Northwest Fish Processors
and Fishermen, Seattle, Wash., Dec. 2.

Freezingtroll-caught salmonatsea. Bureau
of Commercial Fisheries Meeting with
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Salmon Trollers and Industry, Seattle,
Wash., Dec. 16.

Chilling conditions in handling fresh fishery
products--How the chilling conditions
are attained. ClassinMarine Refriger-
ation at Ballard High School, Seattle,
Wash., Mar. 7.

Freezing procedures in handling fishery

products. Class in Marine Refrigera-

tion at Ballard High School, Seattle,

Wash., Mar. 8.

shipping live Dungeness crab. Annual

Meeting of Pacific Fisheries Technolo-

gists, Ocean Shores, Wash., Mar. 22.

PATASHNIK, MAX,

Quality effects of freezing and frozenstorage
of fish. Class in Marine Refrigeration
at Ballard High School, Seattle, Wash.,
Mar. 8.

STEINBERG, MAYNARD A,

FPC--Its place in an increasing population.
Bellingham Chamber of Commerce
Meeting, Bellingham, Wash., Sept. 21.

Radiation preservation of foods. Rotary
Club Meeting, Bellevue, Wash., Dec.
2l

Radiation preservation of foods. Annual
Meeting of Pacific Fisheries Technolo-
gists, Ocean Shores, Wash., Mar. 19-22.

Standards and inspectionoffishery products.

Air

Annual Meeting of Pacific Fisheries
Technologists, Ocean Shores, Wash.,
Mar. 19-22,

Fish oil program. Meeting of National Fish
Meal and Oil Association, College Park,
Md., Mar. 28.

FPC--A progress report. Bureau of Com-
mercial Fisheries Dinner Meeting with
Industry, Norselander Restaurant,
Seattle, Wash., May 3.

Greenland halibut. Bureau of Commercial
Fisheries Dinner Meeting with Industry,
Norselander Restaurant, Seattle, Wash.,
May 3.

Health aspects of fish processing. Bureau
of Commercial Fisheries - Industry
Salmonella Workshop for Fish Meal
Industry, Seattle, Wash., June 7.

STOUT, VIRGINIA F.

A modern American woman. ''Women of
Achievement'' Tea, Past Presidents'
Assembly, Seattle, Wash., Nov. 15.

TRETSVEN, WAYNE I.

Chilling conditions in handling fresh fishery
products--Factors involved in quality
changes. Class in Marine Refrigeration
at Ballard High School, Seattle, Wash.,
Mar. 7.



PUBLICATIONS

Preservation, utilization, and process engi-
neering

BARNETT, HAROLD, AND RICHARD W.
NELSON.

1966. Recent technological studies of
Dungeness crab processing. Part 4--
Preliminary report on salt uptake and
heat penetration in whole-cooked crab.
U.S. Fish Wildl. Serv., Fish. Ind. Res.
3(3): 13-16.

BARNETT, HAROLD J., RICHARD W. NEL-
SON, AND JOHN A. DASSOW.

1967. Technological studies of Dungeness
crab processing. Part 3--Laboratory
experiments in the control of drain
time., U.S. Fish Wildl. Serv., Fish. Ind.
Res. 3(4): 11-17.

Chemistry of fishery products: Fish oils and

pesticide residues

GAUGLITZ, ERICH J., JR.
1967. Properties and applications
oils. Activ. Rep. 19: 104-108.
HOULE, CLIFFORD R,, AND DONALD C,
MALINS,
1967. Nitrated fatty acid esters.
3,305,567 (Feb.), 3 pp-

of fish

U.S. Pat.

Radiation of fish: Application of radiation-

pasteurization processes to Pacific Coast
fishery products
MIYAUCHI, DAVID, JOHN SPINELLI, AND

GRETCHEN PELROY.

1966. Application of radiation-pasteuriza-
tion processing to Pacific Coastfishery
products. U,S, At. Energ. Comm., Div.
Tech. Inform., Sixth Annu. AEC Food
Irradiator Contract. Meet. (Oct. 1966),
Sum. Accomplishments, CONF-661017,
pp. 3-8.

1966. Application of radiation-pasteuriza-
tion processes to Pacific crab and
flounder. Final summary for the period
November 1965 through October 1966.
U.S. At. Energ. Comm., Div. Tech.
Inform., Annu. Rep., TID-23835, 110 pp.

SPINELLI, JOHN.

1966. Development and utilization of objec-

tive indices for fishery products.

American Seafood Distributors, July,
pp. 1-8.
1967. Degradation of nucleotides in ice-

stored halibut. J. Food Sci. 32: 38-41,

28

Pathogens in radiation-pasteurized fishery

BECEGEES

EKLUND, MELVIN W,

1966. Incidence of Clostridium botulinum
on the Pacific Coast ofthe United States.
Shellfish Sanit. Res. Plann. Conf., 1965
Proc., pp. 70=72,

EKLUND M. W., AND F. POYSKY.

1967. Incidence of Cl. botulinum type E
from the Pacific Coast of the United
States. In M. Ingram and T. A. Roberts
(editors), Botulism 1966, Proceedings
of the Fifth International Symposium
on Food Microbiology: Moscow, July
1966, pp. 49-56. Chapman and Hall
Limited, London.

EKLUND, M. W., D. I. WIELER, AND F. T.
P@YSIYS

1967. Outgrowth and toxin production of
nonproteolytic type B Clostridium
botulinum at 3.3 to 5.6 C. J. Bacteriol.
93: 1461-1462.

ERKLUND, M. W.,  BF. T POX:SEY S PANDTT
WIELER,

1966. The significance of Clostridium
botulinum type E in the application of
radiation-pasteurization processes to

Pacific crab meat and flounder. U.,S.
At, Energ. Comm., Divi> Biol"Medi
Annu. Rep., 90 pp.

1966. The significance of Clostridium

botulinum type E in the application of
radiation-pasteurization processes to
Pacific crab meat and flounder. U.S.
At. Energ. Comm., Div. Tech. Inform.,
Sixth Annu. AEC Food Irradiat. Con-
tract. Meet, (Oct. 1966), Sum. Accom-
plishments, CONF-661017, pp. 123-127.
HOBBS, G., ANITA STEIBRS, AND M., W,
EKLUND,

1967. Egg yolk reaction of Clostridium
botulinum type E in different media.
Ji. Bacteriolti9 3018023

PELROY, GRETCHEN A,, AND MELVIN W,
EKLUND.

1966. Changes in the microflora of vacuum-
packaged, irradiated petrale sole
(Eopsetta jordani) fillets stored at 0.5 C,
Appl. Microbiol. 14: 921-927.

PELROY, GRETCHEN A,, JOHN P. SEMAN,
JR., AND MELVIN W. EKLUND.,

1967. Changes in the microflora of irra-
diated petrale sole (Eopsetta jordani|
fillets stored aerobically at 0.5 C.
Appl. Microbiol. 15: 92-96.
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