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PACIFIC FISHERIES EXPEIRILIENTAL STATIOV
VANCOUVER, B.C.

ORG.LNIZATION OF STAFF (23 members)
(As of December 1, 1949)

Administrational
Director ‘ N.M. Carter, Ph.D.
Director's Secretary, Clerk Gr. 3 liiss @.B. Norris
Supervising Clerk (Executive &ssistant) Ifr. J.Y/. Kilpatrick
Secretary and Stenographer, Clerk Gr. 2A iliss P. Tweedale

Investigational Staff

(1) ©ngineering Research

-

Principal Research Zngineer 0.C. Youngz, L.B.E., M.E. [
Associate Research ingineer A-+7. Lantz, B.Sc. ;
AsSsistant Research Zngineer J.S.M. Harrison, B.A. Sc. ‘
Assistant Research Engineer 8..7. Roach, B.A. Sc. ,
Assistant Technician, Gr. 3 B.G. Baker

(2) Bacteriology and Microbiology

Bacteriologist H.L.4. Tarr, Ph.D.
Junior Bacteriologist Miss B.4. Southcott, B.S.i.

(3) Biochemistry

Biochenist B.I. Bailey, Ph.D.
Assistant Technician Gr. 1 uiss I.il, Porter
Volunteer ‘Jorker for Ph.D. 1I.R. Khan, l.Sc., L.A.

(L) Chemistry

Associate Chemist L.A. Swain, Ph.D. X
Associate Chemist N.Z. Coolke, I.A. Sc. ‘
Assistant Chenist P. J. Schixidt, B.Sc.
Assistant Technician Gr. 1 kiiss .i.C. Corrigan
Assistant Technician Gr. 1 Hiss 8. Ixist janson
Assistant Technician Gr. 1 Miss I.R. Smith

Library

Assistant Technician Gr. 3 (half salary) B.1. Mazwell

liaintenance
ifaintenance Supervisor Gr. 2 F.C. Treeman
Caretelrer Gr. 1 H.G. Ilen

Cleaner and Helper Gr. 1 (part time) iirs. Li.L. Spowage
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VANCOUVER _ STATTON

Administration

Library (incl. printing)
Maintenance

Fish handling & refrigeration
Canning

Curing

Bacteriology and preservation
Chenistry an d biochemistry
Utilizat ion of waste products
Freshwater fish technolory

Trouble shooting & minor researches 64 000

TOTALS

Salaries

Wages

Printing, Stationery, O0ffice Iquip.
Travel

Materidl and supplies

Equipment

Repairs and upkeep, bullding ntce.
Laboratory maintenance

Sundries

TOTALS

Anproa..Actual Anticip. Revisged

Wzpen. Bxpen. Ixpen. Eshém.

1926-49 1948-49 1949-50 1950-51

- 15,229 16,600 17,66k

- 5,241 5, 1600 785

_— 9,119 10,200 8 , 75k

213,000 29,252 12,780 lZ 231

L,70 . ,100 00

149, 900 5131 4,000 4,900

83,8 75 Thly §,100 15,269

320, 600 20,603 16 , 1,00 17, 652

87,700 10, 651 15 510 19, 968

13,300 “ 3R29 8,900 3 000

6,53u 5,700 &1087

937,500 121,439 . 108,810 121,610

(partial) . *k

*¥As of December 1, 1949.

65,5L3 73,211 75 005

2,379 8,5 1,620

2,157 2,50L 1, 1950

L4378 5 1485 75000

20,741 655 10,500

13, h77 700 13, ;gg

{7 198 '{7;749} b, 1500

2,566 2, 610 3, 800

121,439 108,610 121,610

sesle As of Decenmber l, 19&‘9
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FISHERIES RESEARCH BOARD OF CANADA

PACIFIC FISHERIES EXPERIMENTAL STATLON
_ VANCOUVER, B.C.

DIRECTOR®'S REP(RT
1949

Neal M. Carter

This Report covers the period from December 1, 1948, to November 15,
1949, ' ‘ : :

/

BUILDING AND EQUIFMENT

No striuetural alterations to the Station building were made. The
report of the Building Committee has recognized the rapidly-approaching
exhaustion of remaining working space and facilities for accommodating
additional staff and experimental equipment within the building and that
enlargement of the premises could be undertaken only by disproportionately
expensive alterations in the present structurs, or by acquiring adjoining

property and erecting an addition therson., Therefore while this Station'’s

turn on the waiting list for new or expanded quarters is being awaited, its

- work and services can be maintained in guality, but further expansion in

quantity must soon be curtailed except for some restricted fields. This was
vefiected in the Estimates for 1950-51 recently submitted by the writer; a
revised total of $122,210 has been requested, representing an increase of only
some 12.8% over the allotment for the current fiscal year.

Acquisitions of equipment during the period reviewed included:

. The second of the two U, S. Thermo Control refrigeration units for the railway

refrigerator car project, and addition of dual ‘automatic-conbrol devices as
installed at the U. S. Thermo Control shops in Mlnneapollso

A Foxboro 10-inch recording thermometer for control work en engineering research
equipment, _ _ -

Finned cooling coils for eir-conditioning in the fish smoking or drying bunnel.
flno;eseent l;ghting in the general orfice and Directqn?s office.

OneL4=hole and one 8-hole electric water baths.

A can-seam gauge for thé cannery. |

A Thor bench grinder fon the workshop.

4 dial-reading Chainomatic balance for biochemical investigations.
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(1)
(3

A Nelson vacuum pump With motor.

A heat-pump concentrator built to specifications for pllobmplanb scale
investigations on utilization of fish wastes and other materlals (see -

Summary No. 55).

(k) A re-designed and enlarged lyophilizer (for freeze-drying) constructed largely
from the one described in last year®s Report and installed in a safer and more
convenient position. (See Summary No. 52 and illustratlon)

(l)» Modifications of the rotary flesh and bone separator described in last year“
Report, to adapt it for washing fish (see Summary No.. 67) and for sorting of
ghrimps (see Summery No, 66 and illustration). '

(m) A new carriage for the copying camera, allowing ready conversion through mirror
reflection to give direct-reading white-on-black prints, or white-on-black
negabtives permitting printing of black-on-white positives (constructed by
- Nr., Freeman).

(n) A l%;ton Hein Werner jack.

(o) A Remington Rand typewriter with copyholdsr.. _ -
7 The gradual increase in amount of necessitated permanent equipment and
of other apparatus and equipment employed in investigations or for demonstra-
tion has particularly resulted in congestion of the space on the ground floor
used for engineering research, The accompanying illustration in conjunction
with that in Summary No., 14 showing the Station’s smoke tunnel and the one in

(=3}
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Summary No. 23 give a general idea of the space available for such experi-
mentation other than work in the cold rooms. It still appears-desirable for

Smoke producers and air conditioners for

smoking tunnel; washing and filleting tables:
hot water and steam producer (under test only):
canne:z,retort° vacuum closer with pump (on lease),

convenience end safety to continue housing the station wagon on the
floor sPace in this area.

remaining
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The development of pilot-plant-scale equipment for work on utilization
of £ish wastes and other materials (see Summaries Nos., 51, 53-55) had led
through lack of space in the Station to the necessity of making an arrangement
with the Chemical Engineering Branch of the University of B.C. for space in
which to carry out such work, In return for steam, water, electricity and
other facilities provided by the University, the equlpment will be used under
.adequate supervision for student instruction purposes. Demonstrations to the
Industry will be carried out under our own supervision,

STAFF
A list of staff employed at bhe.Sﬁation during the period under review
follows immediately after the present Report.

The present staff consists of twenty-five persons -~ the same number as
employed at this time last year - including one typist temporarily employed
for preparation of this Report, and two half-time workers. - One voluntary
investigator is given part-time aceomm.odabion° '

Alterations in the scientlfic staff were the resignablon of
Mr 'D. H. Taylor, Assistant Research Engineer, who accepted a position: with
the U. S. Thermo Control Co. of Minneapolis, and the resignation of
Miss P, W. Ney, Junior Bacteriologist, who marrled and whose position was
filled by appointment of Miss B, A. Southcott,

Mr. N "E. Cooke, Assistant Ghemisb was promoted as from January 1,
1949 to Associate Chemist

4 Mr, BD E. Maxwell, Assistant Technician Grade 3 (Librarian) commenced
on October 1 a course of studies leading to the M.A. degree at the University
of B. €., and was granted halfmbime salary for half-time servic‘es°

Mr, M. R, Khan, at present & volunteer investlgator completing a Fh,D,
thesis for the University of B. C., was granted a naminal salary for five
months because of the interest of his thesis ("Studies on the lipoxidase .
 system of fish tissues, with particular reference to those of B. C. herring )
to the Station and the Board° Part of his investigabional work is being
continued at the Station. Other temporary staff indicated in the-above-
mentioned 1list were required for assistance in an 1nvestigatlon of utilization
of -certain organs in fishes and whales (Mr. G. T, Campbell, Summaries No. 60
and’ 61), for assistance in designing pilot-plant equipment (Mr. 4. R. P,
Pattersonﬂ Surmaries 51, 53-55), and for relief work during holiday leave of .
various technicians (Mlss E. D. A. Young). Mr. R. Tomlinson acted as volunteer
investigator assisting in- field work and calculations relating to the investi-
gation described in Summery No. 6., Mr. C. C, Sun (a Chinese student) rendered.
volunteer technician service to several of the staff during the .afternoons in
return for instructlon° :

) " The writer desires at this point to pay tribute to the 3plend1d co-
operation shown by all members of his staff during the year, and to mention
particularly recognition of thé services of those whose work does not receive
specific recognition in Investigators Summaries or other portions of this
Report. Specific reference is due to Mr. F. C. Froeman, Maintenance Supexrvisor
Grade 2, for his enthusiasm in carrying out the varied duties assigned to him
in connection with the maintenance of the building and construection of apparatus
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and equipment that Would otherwise have to be performedfat con81derable )
additional eost by outside firms w1th attendant inconvenience in our super-
vision of detailo .

N

FPUBLICATIONS

~' " A complete list of staff publications that'aépeared duringlthe period
under-review follows the list of Staff in the present Report.

Three issues of Pacific Progress Reports (Nos. 78-80) were published
under the editorship of the writer. Issue No. 80 contained an author and
sub ject index to issues Nos. 61-80 inclusive, as required by the Board:
,These indexes were compiled jointly by the writer and Dr, Hart of the Nanaimo
Station. A 'fourth issue (No. 81) is planned to appeer before the end of 1949.

. : . \
Separates of leading articles in the Pacific Progress Reports have

‘been printed at time of publication for the past few years. Experience has.

_ shown” that in acceding to requests for specific Progress Reports articles, it

1s more economical to supply such separates than to supply a copy of the -

‘complete issueo $

The mailing list for Pacific' Progress Reports at present totals 1440
made up of 830 individual -names and 610 companies, schools, libraries, etec,
This total is exclusive of the coples sent to Board repositories or Board )
Stations., The distribution to 30 countries is shown in the accompanying
table:

.Country _Individuals Non-individuals Country Individuals - Non-individuals

* Canada 456 o 495 Germany

2 o
Brit. Isles - 56 13 Greece = 2 '
Africa -7 11 Iceland 4 1
Auystralia - 12 6 Italy 1l =
Ceylon - 1 Mexico 1 1
India . | 12 1 Japan - 2
Melaya 1 - Netherlands g 1
New Zealand 19 - 1. Norway 10 3
U.S.A, 203 74 Philippines 2 =
Alagka . 2 1 Poland 1 =
Hawaii 4 - -Russia 2 2.
China 3 1 S. America 13 3
Denmark 1 = Spain 1 =
Finland 1 ' = . Sweden 1 -
France 1 - Yugoslavia 2 1l

: " The maillng list for the Pacific Progress Reports has grown consider-
ably since the_year follow1ng the end of the wer: during ths past 12-month
period some 225 new names have been added, practlcally all through request.
In addition, some 100 requests for change of address have been receiveda The
press’ run was increased from 1600 to 2000 cop;es R

" The two mimeographed Industrial Memorande issued (see items 22 and 23
in List of Publications) were circulated to selscted Canadian parties concerned
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and were nob intended as publications for general distribution.

Various staff publications were reprinted in whole or part by other
publishers, sometimes under altered titles that in some cases might lead to
the impression they were contributions that should appear in the List of
Publications. Such material has not beesn included in bhat list.

‘Two articles submitted for publication in the Board®s Journal are
scheduled to appear in No. 10 of Vol., VII, and two additional articles were
submitted for the Journal. The first five chapters of the revision of
Bulletin 59 on the chemistry and technology of marine oils have been sent to
the University of Toronto Press and the balance of the typescript is ready
except for lasb-minute checking of minor points (see Swmmary No. 37),
Mr, Young, as one of some 25 authors invited to contribute to the compilation
of a revised edition of "Marine Products of. Commerce" (being edited jointly
by Tressler and Iemon), submitted a 4R-page typescript article embitled.
"Prangportation of Commercial Fishery Products by Sea, Land and Air", The
revised book is expected to appear early in 1950. Dr. Tarr and Mr. Cooke
submitted a paper on enzymic browning of fruits to "Food Technology";

Mr. Cooke, one on a theory of vitamin A metabolism to "Biometrika"; and
Dr. Carter, one on fisheries technology to the "Proceedings of the Seventh

‘Pacific Science Congress”.

TRIPS ’

. Mr., Young, Dr. Bailey and Mr. Cooke accompanied the writer to the
Board meetings and those of the Canadian Committee on Food Preservation at
Ottawa in January. Dr, Bailey and Mr. Cooks then wisited the Halifax
Station and other Eastern points of scientific eonbact, as described in .
Appendices A and B of the minutes of -the lMarch meeting of the Pacific Sub-
Executive Committee.

A Mr, Young remained in Ottawa through January in connection with the
Department®s development plan, and made similar trips East in Msveh and
September in the same connection {see Summery No., 74): his services have bsen
requested in December for a fourth trip. During periods in February-March. and
June-July he (with Messrs, Taylor, Harrison or Baker) accompanied the railway
refrigerator car on trial trips, and in August-September visited Minneapolis

and’ La Crosse relative to refrigerator car studies {see Surmery No, 7).

The writer was away for eight weeks commencing the middle of January
to-attend the Seventh Pacific Science Congress in New Zealand as a privete’
delegate sponsored by the Canadian National Research Council, and visited
fishery centres there, in Fiji and Honolulu. A scilentific paper was presented

-at the Congress, and defrayment by the Boerd of certain expenses incurred on

the trip is gratefully acknowlédged. In June he attended in Halifex the
Annual Conference of the Chemical Institute of Canada, which was followed by
a Fishery Research Board Executive Mdeting and visits to the Halifax, Ellerslie,

St, Andrews and Gaspe Stations., A Board Executive meeting at Ottawa in October
was also attended.

__ Dr, Tarr went in July to the San Francisco meeting of the National
Institube of Food Technology, which was followed by visits to several California

research laboratories. A trip to Seattle early in November is mentionsd in the
following section, C o
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Messrs. Lantz and Schmidt during the first half of June made a trip to
Winnipeg, Prince Albert, Big River, Saskatoon and Hay River Townsite (Great
Slave Lake) in connectlon with thelr investigations on technology of fresh-
water fisheries (see Summaries Nos. 20, 34, 56, 71)., Mr. Lantz made' short
trips to Prince Rupert in September and November to give advice on a commer=-
cial installation of a fish smoking tunnel developed from the Station's
experimental tunnel (Summary No. 14) and to demonstrate the shrimp sorting,
fish washing and scaling devices reported in Summaries Nos. 66 and 67. The

. Fish and Wildlife Service Technological Laboratories in Ketchikan were

visited during the latter trip.

Dr., Swain introduced Dr. Vandenheuvel of the Halifax Station to
Pacific. coast whaling operations at Coal Harbour and to the liver oil indusu
tries in Prince Rupert during the latter’s first trip to this coast.

Mr, Cooke also visited the whaling plant in the course of Mr, Campbell’s
collection of pancreas and other materials there (Summary No. 61).

Messrs., Harrison, Roach and Taylor made trips to the Nanaimo Station
to give assistance in connection with services for the new building (Summaries
Nos. 12 and 77). Other members of the staff attended various meetings at that
Station, )

SCIENTIFIC, INDUSTRIAL AND OTHER RELATIONS

‘Most ‘of the trips mentioned in the previous section allowed stimulating
contacts with céntres of scientific ressarch, and several attendances at
meetings were specifically authorized by the Board because of officership or
membership in scientific societies held by the staff concerned.

Dr. Tarr was requested to organize and act as Chairmen of the Fishery
Discussion Group at the annual meeting of the National Institute of Food
Technologists he attended in San Franecisco, where he presented the already-
mentioned paper on the use of carbonyl enediols as antioxidants for frozen
Truits; at Seattle he was invited to deliver five lectures at the University
of Washlngton School of Fisheries and an evening lecture to the Seattle branch
of the Institute of Food Technologists. .

The writer attended the Halifax conference of the Chemical Institute
of Canada as a member of the Board of Directors and Councillor "A" for the
western region, but-has been unable to attend the numerous intermediate
Council and Executive meetings held in the East. After being a member of the
Board of Management of the B. C, Research Council since its 1ncept10n in
January 1944, his term of office expired this yedr.

Dr. Swain was elected Chairman of the Vancouver Section of the Chemical
Institute of Canada and Vice-President of the B. C. Academy of Sciences, and
organized the chemistry programmes of that Section and the thres Northwestern
Sections of the A,A.A.S. at the Third Annual Conference sponsored by the
Academy. Mr. Young was appointed. as a member of the Scientific Advisory
Council of the Refrigeration Research Foundation (U.S.A.). Dr. Bailey became
a Committee member of the B, C. Food Technologists. In addition to sueh posts,
the staff maintain continued association with various scientific organizations,

o

The entire scientific staff participated in giving the usual fall- term
Weekly lectures and demonstrations to the fisheries technology class of the
Univers1ty of B C. Fisheries Course. These classes were held at the Station,
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w;th seven students attending The writer, as Honorary Lecturer in the

& University Department supervised .the setting of the examination paper which

will be marked by the Station staff. Facilities of the Station library are
made available. to various: students undertaking research relating to essays -
or theses., Sometimes a line has to be drawn, however, as in the case of a

. repetition this year of last year‘’s receipt of about bwenty individual

written requests from school -students in a small town in Washlngtono Typical E
of -such requests is the fol.lowing° . : |

-

~ "Dear Sir - Would. .you please send me any iniormatlon you ‘
have on hand aboub fish, If you would, I would be very
- grateful, because fish is my major topic in Washington
*history. Thank you, Sincerely yours," etc.

Despite letters b@ the -school prin@ipal and reference to Washington State '
fisheries educational institutions, these requestis conbinue to be received,
usually "postage due". MNr. M. R, Khan (see List of Staff) was granted
facilities for continuing certain portions of his Ph.D, thesis laboratory

work at the Station under the writer's supervision, as last year, Reference
has already been made under Building and Equipment to the University's
collaboration with the Station in offering to provide working space and to .
supply -services for pilot-plant investigations. The writer gave a lecturs on .
work of the Station, publicabions, ebte. to a e¢lass of twenty-thres students
taking. one of the Fisheries courses at ths University of B, C., also one on
fisheries by-preducts to a large group of fishermen as part of a course offered
by the University Extension Department. Messrs. Taylor and Cooke of the staff

- completed successfully their respective courses on heat transfer and statistics,

taken at the University of B. C,

The writer has been actlng on a committes delegabed to prepare material

- on problems of the fisheries 1ndustries to be presented at the Third Resources

Conference (B, C.),

Indusbrial relations have @onhinued to be most encouraging and mmtually
helpful. References to projeects undertaken or continued at the request of the
Industry or seriously interested individuals are mentioned in the following
section of this Report and in the Investigators?! Summaries. Specific examples
not ‘mentioned particularly elsewhere have been: (a) The invitation to
Mr, Young (udfortunately not able to beé present) and to Dr. Carter (present) .
to attend the official opsning of the second large unit of the B. C. Ice and :
Cold Storage Co. plant in Vancouver. This plant operates on the "jacketted-wall"”
principle investigated and published by Mr., Young from this Station some. sixteen
years ago, but adopted for the first time on a large commercial scale in Canada

- by this company when building its first unit in 1947 in consultation with MNr,
" Young. .{b) The unexpected interest shown by the Industry in a system of - e
- pressure cooling during retorting of canned fishery products, devised by Messrs.
. Harrison and Roach and published by them in Pacific Progress Reports No. 79,

{c) The anticipation shown by meny investigators and institutions in connedtion
with the fortheoming publication of the revision of the out-of-print Bulletin:
on chemistry and technology of marins- oils. Credit for this revision belongs

" largely to Dr. Bailey, with assistance from Dr.Brocklesby (editor of the former

Bulletin), Dr., Swain and the writer. There is not room bo itemize more than a
fow of the very large mumber of requests for industrial informatior that oceupy
a very considerable portion of the writer’s and his staff's time in interviews,
plant visits and correspondenceo The extent and scope of such work, plus the
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degree of appreciabtion shown, have warranted including in the Estimates for-
the past few years a separate item headed "Trouble-shooting"” since this
properly describes the varied and umexpected nature of the problems that so
arise. - : ., . .

-

Relations with the Department during the past year have been many.

Mr, Young made three trips east, ds already mentioned, to assist in surveys
of cold stores for frozen Tish and.in other aspects of the Department®s
prograxme (Summary No, .74). The writer has directed submission of informa-
tion and samples for an Army fish ration for use in Arctic manoeuvres, sub-
mitted comments on other Army fish rations referred to the Department, and
with the assistance of his staff has prepared various memoranda relating to
Departmenbal programmes. The Department®s local office and the Station
frequently exchange information of mutual interest, and the personnel who
.were given courses at the Station often drop in to chat over problems or to
ugse the library. We wers again asked this year to perform our test on a
sample of fish seized by the local inspectors for determination whether or
not ‘it had been frozen. We wish to express our appreciation of the publicity
accorded to the Station by the Department, and through it, by the Film Board
of Canada {see thres credited illustrations in this Report).

: The Civil Service Commission (Vancouver office) requested the writer
on several occasions during the year to act as a scientific examiner in
screening applicants for sligibility lists.

The usual number of visiting scientists and other persons interested
in the Board®’s and the Station's work were received and arrangements were
frequently made for them to see representative aspects of the fishing industry,
usually accompanied by a member of the staff, A predominance of visitors from
India and Scandinavian countries is noted. It was a distinct pleasure to have
Mr. Castell and Dr, Vandenheuvel of the Halifax Station visit our Station
during the summer.

\

INVESTIGATIONS | B

Investigators® Summaries in the Appendix that follows are grouped
under ten general subject headings, prefaced by an index of contribubors,
Subject-matters and of fishes and other marine animals mentioned. General and
in some cases detailed aspects of investigations prosecuted during the period
reviewed have appeared in the thirteen Progress Reports articles and four
Board Journal articles published during the same period. Consequently, the
writer®s resume that follows is brief and refers liberally (by numerals in
parentheses) to the Summaries themselves, His report now being prepared for
the ‘Board’s printed Annual Report covers the investigations more fully, since
Investigators® Summaries will probably not be available for reference  therein.

Biochémist:y and Miq:obiology

The discordance between the often-demonstrated lesser wvalue of the
"erimethylamine test" for freshness when applied to most B, C. fish flesh, as
compared with its application to Atlantic coast fishes, again received atten-
tion (1). Although the action of other agencies is not excluded, it appears
that the tendency of the flesh of B, G, fishes such as red cod, lingcod and
Salmon to remain appreciably acid on.storage at 33 to 38°F, for 6 to 10 days
causes the development of trimethylamine to be less pronounced than in the
Atlantic products. lHence for these species (and as previously shown for

t
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B. C. halibut) this test does not give a satisfactory measure of bacterial
spoilage. It is certain that development of rancidity is just as important

ag, or possibly more important than, formation of trimethylamine in causing
quality deterioration in mon-frozen B. C, fatty fishes. Imn frozen fish,
rancidity also develops slowly; investigations on antioxidants for delaying

' its development have been described in previous Reports and the use of ascorbic’

" acid commercially for this purpose is growing {13). A thesis investigation (4)

of the lipoxidase enzyme system catalyzing peroxide formation and eventual
rancidity 'of the dark/muscle of B. C. herring is underway at the Station.

-The rotary-screén de-scaler (67) developed and described in Progress
Reports No. 77 proved also to be an efficient fish washer. Bacteria counts on
fillets prepared in various ways from beheaded and dressed fish so washed (3)
showed that addition of a buffered, mildly acid bacteriostat to the washing
water was a doubtful improvement over clean water. With this machine, as wibth
the use of the machines developed at the Halifax Station or any of the efficient
washing devices now used in many commercial plants, it is again shown bhat
treatment of fresh fish with lots of clean water is after all one of the primary
considerations in snsuring good keeping quality.

Other bacteriological investigations included mild curing some
bacterially-contaminated (stale) sides of salmon to ascertain whether bacterial
growbh at around 32°F, would result in generation of sufficient heat to accel-
erate the growth (18). No significant heating was observed. This experiment
was performed to test certain claims made’ in connechion with alleged spoiling .
of a shipment of B. C. mild cured salmon during transport to a Scandinavian
© port: our experiments did not substantiate the claim that spoilage was due to

spontaneous heating, Commercially-canned fried fish cakes were sxamined
bacteriologically to ascertain the cause of "swells"., It was demonstrated that
in efforts to avoid discoloration of the cakes by the Maillard reaction {28)
during retorting of the cans, insufficient processing was being given (25). A
safer processing was worked out. ' S
Svmmeries 27 to 32 inclusive deal with the results so far obtained in a
new investigation commenced early in 1949. The significance of a factor (or
factors) known as "animal protein factor" (AFF), fairly abundant in fish protein
-materials and essential for adequate functioning of certain livestock and poultry,
is rapidly attaining commercial importance in the f£ish meal and condensed fish
soluble (concentrated stickwater) trades. A synthetic crude "vitemin Byo" {ATF )
is on the market for fortification of meals and condensed solubles, but the
probable multiple character of its activity as compared with that of a pharma-
ceutical erystalline vitamin Byg is not fully elucidated due to uncertainty
regarding the specificity of assay methods. Hence the. economic aspects of
availability of the synthetic product as competing with the residual content of
naturally-occuring AFF in processed fish feeds is of considerable importance (27).

~ Qur experiments have been directed toward utilizing theé most recent
microblological assay methods’'to assay some 41 samples of widely differing marine
protein materials (flesh, liver, meals, stickwater, condensed solubles, etc.)

. - for their Bjg content. The values expressed on a ary-weight basis varied greatly

A(28); since that summary was written, sockeye salmon kidney was shown to indicate
extraordinarily high values, with B. C. little-neck clems coming second highest.
A preliminary account of this phase of the investigation appeared in Progress
Reports No. 79. Several Byg assays of submitted samples of feeds have been
performed as a service (78%0' Since in some assay methods fictitiously high Byp
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values may be possible through inclusion of deoxyribosides in the result,
various types of assay methods were investigated from this standpoint. A
chemicel treatment of the materials (29) was not satisfactory; of two very ~
new microbiological methods tried (30), one was satisfactory only for high
concentrations of Byg while the other {more p;omising) ons has not yet been
fully tested., Preliminary tests of a physical method (paper chromatography)
indicate it may be the best,

It would appear that unless many commercial condensed fish solubles
are shown to contain as yet unrecognized essential nutritional factors in
addition to vitamin Byg, some means of increasing their content of this
vibtamin may be desirable. This can perhaps be effected by fortification with
crude vitamin Bys (AFF) alone, but some exploratory experiments were made (31)
to ascertain if the production of increased amounts of Bys and poasibly other
Bys-active substances (AFPF ?) is feasible through inoculation of, the fish
materials themselves with suitable soil bacteria, IEighty cultures, including
44 from B. C. soils, have so far been tested. Eight of the most active
cultures were grown on sterilized herring and salmon offal stickwaters and in
several instances additional vitamin Big was apparently produced in amounts
approximating the best values already found in commercial stickwater conecen-
trates tested as described in (28). A third possibility of increasing the
growth-factor content in marine products is to prevent the partial destruction
of the factors during manufacture of the products. Since some of the factors
are unstable toward heat, a number of whale liver meals are being prepared by -
freeze~drying (35,52) for assay, and if the results are attractive, these and
other materials as produced by the commercially more feasible spray-drying
process (B3) will be assayed to determine the relative degrees of conservation.
A collaborative programme to relate the biologically-determined growbh-promoting
acbivity of fish meals and condensed solubles towards chicks with the micro--
biological assays for Bjg and Bjg-active substances in the same materials is
planned (32).

Thé experiments commenced 1ést;year on bhelubilization of ‘¢certain
salmon wastes for feeding young trout and salmon in habtcheries, and which
indicated there may be an as yet unidentified growth factor in such materials,

- were continued (6). The results so far were summed up in Progress Reports

No. 80 as follows: - The growbth-promoting factor or factors appear to be
particularly concentrated in the roe and milt but not in the digestive tract or
liver; the digestive tract contains some factor which depresses the growbth and
causes a high mortality; the growth factor can be extracted from the roe by
water or methyl alcohol but not by light petrolsum; the methyl aleohol extract
does not contain appreciable amounts of the factor which causes a high mortality.

Other types of biochemical investigations carried out during the year
are mentioned in the later sections "Nutritive Value of Nitrogenous Fish
Tisgues“ and "Utilization of Wastes (B) Materials".

Refrigéfation‘of'Frozen Fish

" The most important refrigeration project during the year has been the
continuation of tests with the mechanically refrigerated railway car. The two
further tests, one under heating conditions (with apples from Kelowna, B, C, to
Montreal in'February) and the other under cooling conditions (with frozen fish
from Prince Rupert to Montreal and from Halifax to Vancouver in June and July)
received considerable publicity, were described in Progress Reports Nos. 78 and

Yy
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79 respectively, and are reviewed in Summary No. 7. Performance on these trips
showed the equipment to bs fully capable of producing desired temperatures,
but there was some criticism on the part of the railways that this performance
might not be realized if the car were not accompanied by technical observers.
Therefore, at the request of the U. S. Thermo Control Co. the car was sent to
their shops in Minneapolis for overhaul and installation of a number of
improved automabic controls and safety devices to the equipment purchased from
them for the car. Of the estimated $6500 cost for these newly-developed
improvements, they are willing to assume some $3500. A numbér of the improve-
ments have resulted from observations made on similar cars built in the U, S.
after hearing of our preliminary road tests in November 1948, - Some resistance
to the whole idéa of mechanical refrigeration is evident in railway circles,
and a full discussion of the subject will take place in December at a meeting
of the Canadian National Research Council Committee on Food Preservation,
Sub-Committes on Engineering, which Mr. Young will attend. DlNeanwhile, plans
are progressing for a fifth road test to take place early in January 1950.

Considerable interest is being shown by a Vancouver firm in the
possibilities of '"Dry-Ice" as a refrigerant for railway refrigerator’ cars.
We have followed their plans with interest, and have offered the use of the
experimental car for trials of their method, believing that Dry-Ice may prove
a suitable refrigerant for transportation of frozen fish at 0%. or lower,
providing adequate control can be achieved and that cost and availability of
the refrigerant can be made economical at point of shipping and en route. The
company®s efforts along these lines are being awaited; there is still the
problem of heating the cars for non-frozen shipments in winter, a problem that
is already sclved in our system described. Another Vancouver firm has proposed
an ammonia split-absorption system of refrigeration that has some attractive
features and several consultations with us have been held. This system also
has the disadvantage of providing no ready heating facilities.

Refrigeration and insulation of fish vessel holds has been a subject of
interest to this Station in past years, as will be seen by referring to former
Reports. Definitiveness of plans has been rsstricted, however, by a B, (C.
Provineial regulation that a vessel equipped wibth facilities for freezing fish
can freéze only fish eaught by that vessel, and cannot freeze fish delivered -
to it by other fishing vessels, Consequently, work to date has been confined
mainly to experiments and consultation in respect to insulation of holds to
conserve ice, systems of refrigeration to keep bait frozen, and to the relatively
few instances where interest has been evidenced in vessels freezing their own
catch. We have available pertinent information on the principles and equipment
suitable for freszing catches, but as pointed out in Summary 79, we sometimes
have difficulty in following up the results of enquiries.received. At any bime
the Department’s programme calls for definite action, we are ready to give every
agssistance possible. In the meantime, an experiment was conducted collaborative~
ly with a local firm interested in the use of Dry-Ice as a refrigerant for bait
(8). Here again the present cost of the refrigerant remains as a stumbling block.

One feature of refrigeration of fish holds that is at present open to
application in B. G, is that of reducing the temperature of the fish from the 32
to 35°F, ordinarily -achieved by melting of ordinary ice to 29089F09 just above
the true freezing point of fish flesh (Progress Reports No., 76, 1948)., This
slight reduction in temperature gives disproportionately great benefits in the
subsequent keeping qualities of the flesh, and can be achieved by the use of
"Flake~Ice" produced from sea water, or by mechanical refrigeration to supplement
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. the removel of heat of the fish throughbcontact with melting Ireshwater. ice
by subsequent further chilling below 32°F. without freezing. The benefits
.. aceruing from. this slight lowering of temperature have reeently been empha=

sized in a report from the Halifeax Station. : -

Refrigeration continues to be one of the principal topics on which the
engineering staff of the Station is approached for advice. The official open-
ing this year of a second unit of a Vancouver cold storage plant embodying the
jacketed system of cold rooms developed some 15 years ago at this Station
included some very complimentery remerks on the collaboration of the Station
in assisting in the designing of both units; the performance of the cold rooms
is being followed by us with jnterest (10 C) Assistance given to the Depart- -
ment in its programme for freezing and cold storage of fish is covered in
Summary 74, ahd other consulbing services in Summaries 11 and 12, '

The application of antioxidants in retarding rancidity in cold=sbored

T figsh (13) has already been mentioned,

-Smoking, Drying and Curing

The modifications made and reported last jear in connection with the
Station's experimental air-conditioned smoke tunnel and smoke producers
resulbed this year in two commercial adoptions of the principles involved.

- One B, C. fish processing industry ordered from & local firm an upright modi-

fication of the experimental horizontal tunnel (14). Since that Summary was
written, the mentioned trip to Prince Rupert for purposes of assisting in
trials of the commercial equipment has been made and the results were mutually
satisfactory. The second commercial installation involved another modification
to suit the requirements of a local company canning smoked anchovies (15). The
installation of the equipment was completed rather late in the season, but from
trial runs, the management was very satisfied with its performance. Enquirises
from Canada, United Stabes, South Africa, New Zealand, Australia, India, Scandi-
navian counbries and eleewhere concerning details of this smoking sgquipment
continue to be received (16), and experiments are now under way to assess the
factors related to smoke penebration and nature of the phenolic constituents

"absorbed by the smoked products (l?)

An investigatlon of alleged spoilage in mild-cured salmon (18) has
alréady been mentioned; certain cured (21) or smoked (22) camned products are
mentioned in the section on “Canning" that follows, and collaboration with
Army in producing a dehydrated and/or smoked Arctlc ration.is referred to later
under "Nutrlblve Value of Nitrogenous Fish Tissues".

anning

As part of the programme for assistance in the utilization of fresh~
water fishes, several further -processings of such fish were carried out on
samples submitted (20). In most cases, a proportion of the samples canned at
the Station were retained for some tlme to agsess the results of storage on the
contents and can, :

The utilization of whale products is mentioned under seﬁeral-headings
of tpis Report, and among the various investigations undertaken, the production
of a canned "corned" whale meat analogous to.corned beef, as well as other means

of producing interesting products from whale meat, were tried (21), Information

\
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on the commercial applications of'these experiments is as yet incomplete, bub
there are .indications that there may be a demend for them in the Belgian
Congo. : )

Improvement in quality and of production efficiency in manufacture of
kippered snacks from herring came under consideration (22). One of the ,
innovations in the experimental procedures was the use of a bank of infra-red
lamps for removing excess moisture after steaming and before smoking (19, 22),
thus shortening the smoking time. Infra-red lamps are now used commercially
in so many industrial processes (though few for fish processing) that it was
thought desirable to investigate their efficiency in this case. It was shown
that the use of lamps or glassless strip heaters would result in a distinct
saving of time in the processing, allowing it to become continuous.

. i

Canning of oyster soup and oyster stew (23) and of lingcod roe (24)
were investigated. The camming of smoked anchovies (15)9>whalemeab {21) and
fish cakes {(25) have already been mentioned.

~ Nubtritive Value of Nitrogenous Fish Tissues

Investigations on the“vitamin Bj2 content of various marine products
(27-32) have already been described under the heading "Biochemistry and Micro-
biology”. : A o

During the year the project on debtermination of the distribution of
essential amino acids in many B. C. fish protein products, which had continued
for géveral years, was completed at least until some new types of commercial
products or new requests arise (33); following the publication of a second
Progress Reports article (in issue No. 77), an Industrial Memorandum (No, 11)
giving tables of all results secured was prepared and distributed to interested
parties and & second paper for the Journal has been acgcepted. Another project

 completed for the time being is that of routine analyses of Interior Provinces

froshwater fish components in accordance with the progreamme instituted in
February 1948. This year 180 more proximate analyses were made (34) in
addition to vitamin A asseys and characterization of the oils (39). A second
Indugtrial Memorandum (No. 12) containing tables of results was circulated to

" parties concerned, and Summaries 34 and 39 give tables of new results that are

being prepared for & third Industrial Memorandum.. Analyses of Sewéral semples
of 16 different species have now been fully reported, and an opportunity for -
interested parties to discuss the significance and use of thé results was given
during Mr. Schmidt®s trip east during the year. The information presented
should be adequate. for allowing assessment of the value of such species when
utilized in a variety of ways. ‘

Summary 36 describes a current collaborative effort to meet with an )
emergency request from Army to develop a fish protein supplement to an Arctic
lunch ration, Samples of various products were quickly prepared to conform
with some of the specifications, and at least one type met with approval. An
order has been placed for preparation of a substantial quantity of this product
at the Stationﬂ In addition to the materials mentioned in the Summary, a bard-
smoked and dried salmon product and another type of fish cake have besn sub-
mitted. o ‘ a

Sample liver meals from four humpback and ten sperm whales have been

prepared by freeze-drying (35, 52) and are undergoing proximate analysis plus
assay for vitamin A and certain B vitamins.
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Fish and Whale Oils (Including Vitamin A)

The securing of final data, specifications on oils (37), illustrations,
and the internal editing for the completed revision of the Bulletin on marine
oils already mentioned under "Publications" ranked as an investigation. 1In
addition to incorporating some results of other current Station research on
oils and vitamin A, special work on iodine values of B, C. herring oil and
characteristics of many other oils was completed (38, 45) for inclusion of the
results o close up certain gaps in information. : '

A total of 144 determinations on chemical characteristics and vitamin A
potencies of oils from the liver, remaining viscera, and body of ten species of
freshwater fishes {39) completed at least for the time being this part of the
programme of analyses of such fishes from the Interior Provinces. The results
as Summarized in (39) are being incorporated along with the proximate analyses
of the fish in a third Industrial Memorandum. Some tullibee, inconnu and
pickerel livers yielded oils having potencies exceeding 50,000 U.S.P. units of
vibamin A per gram, but the percent liver in the fish and the oil contents
were rather low for suggesting much commercial value. Some tullibee viscera,
even withoubt the liver, might be of commercial value for their vitamin content.

Hydrogenation of fish oils was again revived (49) after a gap of some
years since our last activity in this field. Samples of o0ils having graded
iodine values, desired for a biological experiment on goldfish being carried
out at the University of B. C., were prepared by controlled hydrogenation of
pilchard oil; an investigation still actively in progress is the hydrogenation
of B. C. herring oil and determination of the properties of the product in
relation to the possibility of its use in margarine. Studies of elaidination
(cis- to trans- form) of the fatty acid chains of the oil to confer favoured
properties in the hydrogenated material are involved (50). Some margarines
prepared from the hardensd herring oils were palatable, had no fishy flavour,
but were slightly "granular® in the mouth. Improvement of their consisteney
is progressing. :

With the advent of new market cenditions and changes in utilization.
procedures, the vitamin-A oil picture in B.-C. is beginning to fade somewhat,
Sharp- competition from shark livers and liver oils from Japan is being
experienced, However, there are several interesting aspects of fundamental
problems relating to oils and their unsaponifiable content (including vitamin A)
remaining to be solved; and from & technological standpoint, préducers of

vitamin-A oils continue to have their difficulties, some of which are brought
to us.

Dr. Vendenheuvel®’s process for separating oil from livers as déveloped
at the Halifax Station was demonstrated by him during his visit to this coast,
and soms experiments with dogfish livers by his method were made by Dr. Swain
(41). Difficulties in improving the physical qualities of some industrial
vitamin oils were examined (42). Using a vitamin-A stability test described in
last year's Report, a further comparison with the air-blowing test was made;
bile from.gall bladders carelessly not separated from dogfish livers during
collection was shown to be possibly an asset rather than a detriment to
stability of vitamin A in the liver oil; shaking of dogfish liver oil with cold
or hot dilute alkali or alum solutions did not appreciably alter the gtability
whereas shaking with finely powdered alumina slightly increased it (44).
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Resumpbion of the B, C. whaling industry in l948 led to commencement
of the work on whale liver oil described in the 1948 Report. Commercial
utilization of such livers in 1949 made it desirable to ¢arry ou certain
vegearch in view of several interesting features surrounding the presence of
vitamin A in whale tissues. The stability of vitemin A in freeze-~-dried liver
tissue subjected to various exposures was determined (44). Owing to the
presence of kitol (which in some respects resembles vitamin A) in whale liver
oil, assays for vitamin A alons in whale liver oils by certain methods are
subject to witiation, Four methods (one physical, two chemical and one -
biological) were compared using humpback whale Liver oil (46); the corrected
spectrophotometric value most closely approached ths rat bloaassay value of
150,000 units per grem., Suitability of various solvents for determining
vitamin A and oil content of whale liver samples was also examined., Separa-
tion of vitamin A from kitol in the unsaponifiable material of whale liver
01l was seabtisfactorily accomplished on a test scale by means of adsorption-

. desorption with alumina (45). Atbtempts to convert kitol to vitamin A by

three procedures were either unsuccessful or inconclusive (47).

A\_Miscallaneous observations concerning oils included those on the head
and body oil of beluga whale (40), liver oil from an ocean sun-fish brought
to the Station as a supposedly rare fish (43), assays of various dogfish

 liver oils (48), oil from salmon roe (62) and sockeye salmon waste (64). No

previously unknown commercially important sources of vitamin A were uncovered.

Utilization of Wastes (A) Engineering' N

Continuation of. our programme that hes extended over meny years in

‘efforts to provide information on possibly better utilizations of fishery

materials not commonly used to best advantage seems fully justified in view
of the commercial applications of such information made from time to time as

" described in previous Reports. The 1948 Report indicated that certain
. projects had reached the stage where pilot-plant-scale investigation of some

laboratory results seemed warranted. Considerable progress was made during
the pericd under rev;ew in preparing to translate Jlaboratory results to pilot=
plant work .

An enlarged and improved lyophilizer for freezeadrying fish tissues
and ohbher materials is described and illustrated in Summery 52 which also )
indicates some of the many uses to which it has already been pubt; other
mentions of its application have already been made herein. The design of a
pilot plant intended for general purpose use {51) is more fully described in
separate Summeries dealing with its separate components: the gpray drier now
under construction (53) for rapid drying of slurried or suspended materials at
not over 1009F.; a heat-pump concentrator (55) already built and being install-
ed for concentration of liquids at not over -100°F.; and a solid-liquid extractor,
of which a model has been built to assist in the construction of the actual
unit (54). The necessity of installing this pilot-plant equipment at the
University of B, C. due to lack of spags in the Station has been described.

Sketches, blueprints, data on materials, equipment and plant layouts for util-

ization of freshwater flsher;es wastes, resulting from the last three years®

technological assistance to the Prairie Provinces, continue to be in demand
end are freely supplied 56)
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Utilizétion-of Wastes (B) Materials

~ Reference has already been made to data obtained for utilizations of
scrap (heads, flesh, entrails, etc.) from freshwater fishes (34, 39, 56),
condensed solubles from stickwater resulting from meal and oil productlon
(27,28), whale and fish liver meals (35), milts, roe and viscera for trout
feeding (6), lingcod roe for canning (24) etc, Attention has also been

. directed .to the probability of improving the quality and yield of the protamine

regularly prepared from B. C. salmon milt for incorporation with insulin; the
effects of species, season and locality of salmon catch and cold storage of the
milts have been studied with indication that a better product can be made (57).
Certain proteins in B, C. salmon milt were also separated (58). Owing to a .

. declared shortage of raw materials for preparing insulin itself, distinct

interest has been shown by the Connaught Laboratories of Toronbo in the possi-
bility of supplementing supplies through fishery sources. Whale pancreas (61)
and insulin-containing islet tissue from halibut (60) are economically avail-

ablée; wark was directed toward collecting the material in a sufficiently fresh
state and ascertaining the feasibility. of getting it to the Toronto laborator-

-ies without deterioration of the insulin content. Results of their assays on
‘various submitted samples are being awaited.

Commercial interest in the enzymes available from pyloric caeca of
B. C. fish {e.g, salmon) for leather bates appears to be resulting from last
year’s economi¢. studies of the cost of separating and working up the raw
materials (59). ILecithin, an oil resistant to solidification at sub-zero
temperature, and an interesting residual protein product were separated from

~ .salmon roe for further investigation (62). The pretreatment of herring scales
" .prior to carbonizing them was found to have a distinct bearing on the activity

of the resulting decolorizing carbon prepared; alkali pretreatment at a fairly

‘eritical pH of 8,5 was most effective (63). It is planned to test the most

active preparations, in direct comperison with commercial decolorizing carbons,

~on a considerable 'number of different coloured liquids. Unless the fish-secale

carbons show greaber versatility in their applicability than do the commercial

‘carbons it would not appear worth while to continue work on this project,
-"since none of the fish-scale carbons is as active as most commercial decolor-

izing carbong, Samples of products prepared privately from salmon waste were

‘analyzed because of the ihterest shown in production of what appears to .be an

excellent glue; msal and oil are by-products (64). No information is avail-
able on intended scope of production, if any.

Miscellansous Processing Developments

© - A shrimp-sorting machine already deseribed in Progress Reports No, 79
has aroused considerable commercial interest. It has been demonstrated and
loaned in Vancouver and Prince Rupert ‘on several occasions {66) and an enqulry
concerning it has just béen received from the International Food and Agricul-
ture Organization. One of its features is its ability to allow return of most
undersized shrimp alive to the sea. This machine was designed to operate on
the chassis of the flesh-from-bone separator described in Reports for the past
two years thet continue to give rise to numerous enquiries concerning its
availability and details of construction. Blueprints are available for dis-
tribution, . -By modification of its screens, it is convertible into a de-scaler
and washer -(67), which also has aroused mnch camercial interest and is at
present on loan for demonstration in Prince Rupert. It was described in
Progress Reports No, 77. Patentabillby of the above three devices was ruled
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Miscellanesous-

nonnrea51ble by Canadian Patents Development Ltd. on the grounds that they
merely were somewhat novel applications of principles already applied for
analogous purposes. Another device developed was a very simple and jnex-
pensively constructed appllance to ‘a beheading and gibbing machine such as
used for herring. It simplifies and improves the gibbing operation, -
particulerly in the case of anchovies, for which it was designed (68).
Patenbability is still under qonsideration° .

An application of ultra-violet rays for assisting in detecting bits

" of shell to be removed from picked crab meat (69) was quite successful,

though not entirely a new idea. Tests were made with a loaned U. S. Navy fog .
generator modified for rapid production of boiling water through oil-firing (70)
and results have led to several enquiries concerning its suitability for use in
small, isolated freshwater flsh processing and reduction plants. in the Interior

\

The falrly regular subm1551on of samples of supposed ambergris continues
(75) One such sample this year was actually ambergris whlle another was
materlal ¢losély resembling it. An interesting episode was the’ examination of
sealed cans of allegedly live lobsters sent from the Live-Pak Co. on the

+Atlantic coast to a local firm. Although the lobsters in one can were definitely

alive when received, they were dead before the expiration of the time stated for
survival under the conditions stipulated; others were dead on arrival. Although
the outlay for air shipment of these cans across the continent {packed with cans
containing’ several pounds of melting ice) may be disproportionate to the degree

of novelty claimed, the samples were nevertheless enjoyed by members of the staff.
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STAFF OF THE PACIFIC FISHERIES EXPERIMENTAL STATION

SCIENTIFIC STAFF

N.M, Carter, M.A.Sc., Ph.D., F.C.I.C., F.R.G.S,, Director

0.C. Young, M.B.E,, B.Sc., M.E,, Principal Research Engineer

H.L.A. Tarr, M.S.A., Ph.D,, Bacteriologist

B.E. Bailey, M.A.Sc., Ph.D,, Biochemist

L.A, Swain, M.A.,; Ph.D., M.C.I.C,, Associate Chemist

A.W. Lantz, B.Sc., M.C.I.C., Associatie Research Engineer

N.E. Cooke, M.A.S¢,; F.C.S,, M.S.C.I., M.C.I.C., Associate Chemist (from
January 1)

J.S.M, Harrison, B.A.Sc,, Assistant Research Engineer

S.W. Roach, B.A.Sc.,, Assistant Research Engineer

D.H. Taylor, B.A.Sc., Assistant Research Engineer (resigned September 30)

P.J. Schmidt, B.Sc. (Chem. Eng.) Assistant Chemist

Miss P.W, Ney, B.A., B.S.A,, M.S.A., Junior Bacteriologist (resigned October 31)

Miss B.A. Southcott, B.S.A., Junior Bacteriologist (from October 1) :

RTER YOUNG TARR  GAILE
CARTER CLOKkE. HARRISON. ROACH

Scientific Staff as of Nov. 15, 1949.
Carter, Young, Tarr. Bailey, Swain,
Lantz, Cooke, Harrison, Roach, Schmidt

Temporary

Mmmomm,M&MMA”FJ&m&ﬂJJﬁmBM&Lmsmanwwmh
Assistant (from June 1 to September 30); Volunteer Investigator
(to May 31 and from October 1)

TECHNICIANS

E.G. Baker, Assistant Technician, Grade 3

B.E. Maxwell, Assistant Technician, Grade 3, (Librarian) (from December 8, 1948
to September 30. On half pay from October 1)

Miss A.C. Corrigan, Assistant Technician, Grade 1

Miss I.M. Porter, Assistant Technician, Grade 1

Miss I.R. Smith, Assistant Technician, Grade 1

Miss E.I. Taylor, Assistant Technician, Grade 1 (resigned July 28)

Miss S. Krist janson, Assistant Technician, Grade 1 (from July 1)

Mrs. S.C. McMillan, Junior Laboratory Assistant (resigned December 31, 1948)



Temporarz

G.T. Campbell, B.A., Assistant Technician, Grade 2 (May 16 to September 16)

AR.P. Paterson, Assistant Technician, Grade 2 (May 16 to September 16)

Miss E.D.A, Young, Assistant Technician, Grade 1 (June 23 to August 31)
Volunteer

R. Tomlinson (6 months) C.C. Sun (3 months)

OFFICE AND BUILDING STAFF

J. W, Kilpatrick, Supervising Clerk (Executive Assistant)

Miss E.B. Norris, Clerk {Secretary) Grade 3

Miss P, Tweedale, Clerk (Stenographer) Grade 24

F,C. Freeman, Maintenance Supervisor, Grade 2

F.J, Armstrong, Caretaker, Grade 3

J.H. Thomas, Caretaker, Grade 1 (resigned April 30)

H.G. Irwin, Caretaker, Grade 1 (from September 16) ‘
Mrs. M. Fletcher, Cleaner ang Helper, Grade 1 (resigned April 30)

Technicians, Office and Building Staff as of Nov. 15, 1949,
Southcott (scientific staff),BakerQMaxwell,corriganﬂPortsr,§§istqu§onQSmith,

Kilpatrick,Norris,Tweedale,Freeman,Findlay,lrwin,Armstrong

Temporarx

Miss R, Stringer, Clerk (Stenographer) Grade 2A (May 16 to August 23)
Mrs. R. Findlay, Clerk (Stenographer) Grade 2B (November 7 to 26)
Mrs., M.L. Spowage, Cleaner and Helper, Grade 1 (from May 2, part time only)



S

PUBLICATIONS



5,

10.

[ty

1.

PUBLICATIONS OF THE PACIFIC FISHERIES .EDCPERIMEINTAL S’I‘ATION .

'NOTE: For sake of contlnulty of this list in the mimso-
.graphed Annual Reports, certain publications that appeared in print

-during Décember 1948, too late to be listed in the correspond:.ng

N

list-in the 1948 mimeogcaphed Annual Report, have been included
here.. Such publications were included in the list given in the_ ’

. printed 1948 Annual Report. Certain publications which are expected

t0 appear in print in November or December, 1949, can not yet be.-
listed here, but will be included in the 1.1.st given in. t.he printed

- 1949 Annual Report

Carter, Neal M. Contribution to "Chemistry and the Sea" (Chap.
pp. 273-279) in "A History of Chemistry in Canada®, Chemlcal'
Institute of Canada, Sir Isacc Pitman and Sons, Toronto,

Science works for Canada’s fishermen. . Western Business & -
Ind., Vol. 83, No. 7, pp. 68=74.

Garter Neal M. and J.. L. Hart. Author and. subject index to Paciflc
Progress Reports issues 61-80. Prog. Rep. Pac., No. 80,
pp. 60-71. ' ) ‘ - '

" Gooke ; Norman E, Utilization of fish-waste. The economics of" the
separation of salmon offal. P;-ogo Rep. Pac., No, 80, pp. 47-49.

(See also No. 17).

Cooke Norman E,, Ecank Pells and Raymond V, Tomlinson,. Some observa-
tions concerning an unldent;,fz.ed growth factor for young trout
and salmong Prog. Rep. Pae,, No. 80, pp. 58-54.

Deas, cather:.ne P, and H, L. A, Tarr. Amino acid composition of

- fishery products. J, Fish. Res, Bd. Can., -Vol. 7, No. 9, |
. pp. -D13-621L. :
_ (See also Nos. 18, 22).

Harrison, Je S M, and S, W. Roach, Pressure cooling cannery retort '
system, Prog. Rep. Pac., No. 79, pp. 43-44. :
(See also No., 12). . ) -

Lantz, A ‘W, A shrlmp sort:.ng machlneg Prog. Rep. Pae.,, No. 79,
ppo 41“42 ' )

. Lantz; A, W, and 0, G, Young. An air-conditioned tunnel for processing

- fish. II. Prog. Rep. Pac., No. 78, pp. 17-20,

~

“Ney, Phyllis W, and H. L. A, Tarr. Animal protein factor in fish

‘products. Prog. Rep. Pac., No. '79, pp. 37-39.
{See ®lzo Nos. 19, 22).

Roach, S. W. Ultra-violet rays for detecting shell in picked crab meat.
Prog. Reép. Pac., No. 79, p. 39.
(See also No. 7).



12.

13,

14.

15.

16.

17.

180

19.

20,

21,

220

23,

Roach, S. W. and J, S. M. Harrison.  Infre-red radiation in processing
of fish products. Frog. Rep. Pac., No. 79, p. 44.
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" BIOCHEMISTRY AND MICROBIOLOGY

Note: A later section of this Appendix, under the heading "Utilization of
Wastes from Marine Products", also contain certain Investigators!
Summaries dealing with biochemistry of fish products. Such Summar-
ies have been so grouped because of the separate nature of that
programme. See also under the section "Nutritive Values",

SUMMARY NO. 1 '
EFFECT OF FISH FLESH ACIDITY ON BACTERTAL NUMBERS AND H,L.A. Tarr
TRIMETHYLAMINE IN SPOILING FISH Phyllis W. Ney

. It has been reallzed for some years that flesh of certain promlnent var-
ieties of B.C. commercial sea fish is usually of rather low pH after rigor
mortis and moreover that it does not often rise very rapidly during the early
or even later stages of bacterial spoilage. This fact has been brought out in
certain scientific papers published from this Station during the last ten
years, and has also been shown in unpublished reports (mimeographed Annual
Report of this Station, pp. Al4 and Al8=19, 1941). It seemed possible that
trimethylamine would not form so readily in acid medium as at pH values near
the neutral point, Tests were made using lingcod, red spring salmon and red
cod, the flesh being carefully adjusted.to various pH values between 6 and 7
(ie. to values normelly encountered in fish flesh)

In certain instances the flesh or fillets were stored at their natural
pH. The results of storage experiments at 0.5 and 3°C,, showed that, in sev=-
eral, but not all instances, trimethylamine formation was not nearly as marked
in the more acid flesh., This was not true for all samples. However, it is

~ probable that a more marked difference might have resulted if longer incubation

with a greater rise in pH, had been employed. Bacterial development was . never
as rapid in the acid samples. The results have been summarized in a Progress
Report, and it is intended that they be published more fully. It is certain
that the trimethylamine test would not prove a satisfactory measure of bacter-
ial spoilage in B.C. fish of the species examined.

In connection ﬁith this work it is interesting to note that, since the
above findings were published, workers at this Board's Halifax Station have

.found that there is a sharp drop in the pH-activity curve of the triamine-~

oxidease system between pH 7 and 6.4. This might serve to explain the above
results. It would be interesting to ascertain why the pH value of certain
Atlantic fish appears to rise rapidly to about pH 7 during bacterial spoilage,

. while this is generally not the case with B.C. fish.

SUMMARY NO. 2

THE ACID-SOLUBLE PHOSPHORUS COMPOUNDS OF FISH ‘ H.L,A. Tarr
SKELETAL MUSCLE '

In Summary No, '3 of the mlﬁeographed Annual Report of this Station for
1948, reasons were given for the initiation of this 1nvestigat10n, and also
an account of results of the early experiments.
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Unfortunately this work was severely hampered by lack of adequate
facilitiés, for work of this type should be carried out where this is avail-~
able a supply of live fish, kept, preferably, under controlled conditions.
In the present work the only convenient source of material was a local pri-
vate sea water aquarium where no control of feed or other conditions was
possible. The experiments must be looked upon as purely exploratory. The
results give a general picture of the distribution of acid soluble phos=
phorus compounds in fish skeletal musele, and no attempt has been made to
determine the influence of various conditions on this distribution. Since
the results are recorded in a short scientific paper which has been accepted
for publication in the Board's Journal, no mention of them will be made. »
Trom the standpoint of pure research, the field of fish muscle biochemistry
offers interesting possibilities.

SUMMARY NO. 3 .
EFFECT OF WASHING FISH PRIOR TO FILLETING ON THE 'H.L.A. Tarr
SUBSEQUENT KEEPING QUALITY OF FILLETS | AM. Lantz

It is patently obvious that fillets or steaks which are cut from well-
washed fish under clean conditions will normally contain considerably fewer
contaminating bacteria than those cut from unwashed slimy fish under unsan-
itary conditions., Thus during the course of some experiments carried out 8
years ago at this Station, which led to the development of a rapid direct
count method for determining bacteria in fish flesh (mimeogaphed Annual Report
of this Station for- 1941, pp. Al0-A12), fillets with very low initial bacter-
ial counts (a few thousand bacteria per gram of flesh) were obtained by thor-
oughly cleansing fish prior to cutting them. Recently, work at this Board's
Halifax Station has demonstrated the desirability of employing a mechanical
washer for fish for use before filleting or steaking them, and it has. been
shown that the initial bacterial counts can be very significantly reduced by
such treatment,

Washing of fish intended for filleting or steaking is by no means a
new departure as far as the west coast fishing industry is concerned. Thus
mechanical scalers for salmen accompanied by washing of the fish have beenn =~
used for some years. -One local company has used a rotating drum machine equip=

‘ped with pipes which spray the fish with water. Also the salmon canneries have
used scrubbers for fish because salmon used for canning are very often slimy and
must be washed. This Board's Halifax has recently designed a new type of washer

for fish.

- “The machine used in the present work was omewhich has been designed at
this Station, and with different modifications can be used for several purposes
one of which includes that of washing fish (see Summary No. 67). This machine
has one advantage over that of the ordinary scaler in that the fish are kept
largely immersed in water during the brief washing process.

It was thought that improved washing might be obtained if an alkaline
phosphate or silicate detergent were used. Tests showed that fish slime tends
to swell and become more viscous in diluted solutions of such materials. The
possibility that a buffered slightly acidic solution might loosen or coagulate
the slime and tend to lower the bacterial contamination was considered and
tested in two of the following experiments. Three tests have beeh made, and
these will be described only briefly 51nce it is intended to report them more.
fully elsewhere.
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Headed and dressed fresh brills (flounders) and lingcod were used in
the first two experiments. The fish were divided into three lots as follows:
(1) fish unwashed and fillets cut on slimy unwashed boards, (2) fish washed
one minutes in cold (46°F.) water and the fillets cut on clean boards under
very clean conditions and (3) fish washed as in (2) but in a freshly-prepared
solution containing 0.1% each of NaHpPO,;and NaW0,. The fillets were wrapped
in cellophane and stored at 330F., or 3§°F Repreoentatlve packages were
withdrawn at intervals and direct bacterial counts were made.

A third and similar test was made W1th very slimy fresh chum salmon,
the NaHpPO; = NalNO2 wash being omitted and the fillets being stored at 39°F.
The results, tabulated herewith, show that washing has a markedly favourable
effect on bacteriological keeping quality, but that it is doubbtful whether
much is to be gained by using a mild acid=bacteriostat wash instead of water.

Days Bacteria per gram of flesh (direct count) in different treatments
stored Brills . . T Lingecod Chum salmon
, 12 3 4.1 2 3 1 2
5 7.2x10% [50,000 [50,000 560,000 | 13,000
6 | 14%10° |300,000 | 150,000
8 15x10° |2. 5x10° 150,000
9 , | 12x10° | 80,000
Putrid 6 ‘ 6 :
12 nn count | 4x10° [6.9x10
made. - 4 6 ¢
13 24x10° [6,9%10 3.4x%10
SUMMARY NO. 4
STUDIES ON THE LIPOXIDASE SYSTEM IN THE FLESH M.R. KXhan
OF BRITISH COLUMBIA HERRING (part time)
t ) .

ZSatisfactory success in controlling rancidity during storage of frozen -
fish with application of chemical antioxidants stimulated the present studies
of the factors responsible for rancidity with a view of finding more effective
means for controlling the same. This investigation is being carried out at the

-Station in partial fulfilment of the requirements for the degree of Doctor of

Philosephy at the University of B.C. It was earlier reported by various inves-
tigators that herring muscle contained an enzyme "lipoxidase" which catalyzed
the peroxidation of unsaturated fatty acids. In the present studies attention

was focused on this lipoxidase and attempts were made to determine its nature

and characteristiecs,

Herring was chosen a8 a representutlve fish because of its high fat con-
tent and particularly of the composition of the fat which is rich in unsaturated
fatty acids. Thé enzyme was reported and wasg actually found to be concentrated
in the black strip of muscles along the lateral lines of the fish and as such,
these black strips were used as raw material,




o

W

7]

(No. 4 Cont!'d.)

“Activity of this enzyme by decclorization of carotenoid compounds
could not be measured since this enzyme apparently fails to induce oxidation
of those compounds.

Other methods of estimating the peroxide formed from known amounts of
unsaturated fatty acids either (i) iodometrically or (ii) by oxidation of
ferrous ion to ferric' ion and subsequént estimation of the ferric ion by
FeCNS method; are laborious and time consuming, Ulbraviolet absorption by
the hydroperoxides formed under the action of lipoxidase from unsaturated
fatty acids containing di= or tri=-ethenoid bonds in thelr molecules, served
as a good criterion for standsrdizing the activity of the enzyme. Besides,
the method is accurate and quick.

The enzyme was extracted in the cold from defatted tissue with buffers
of various pH. Best extrachtion was obtained with a buffer at pH 5.6. This
extract was fractionated with various concentrations of (NH ) 250, , alcohol
and by change of pH. By subjecting the preparation at varlous stages to
dialysis and subsequent vacuum drying, a concentrate was thus obtained which
is over 200 times as active as the raw material. Attempts for further pur-
ification resulted in the separation of two fractions, one of which is the
enzyme proper and the other serves &s an activator. Both of these fractions
are non=dialyzable and the activator is heat stable whereas the enzyme is
heat labile.

Preliminary tests indicate that the actlvator is an 1ron=conta1n1ng
porphyrin whereas the enzyme proper is a protein.

Although econclusive studies on the characteristics of the enzyme,
namely, optimum temperature, pH, substrate and enzyme concentration, Michaelias
constant, activators and inhibitors are being delayed until electrophoretic
purification of the two fractions is effeeted, exploratory attempts indicate
that the optimum pH lies between 6.7 and 6.85 and the optimum temperature is
at 15° €. Haemin, haematin and haemoglobin all activate the enzyme to
different degrees. However, inorganic ferrous or ferric ions fail to
activate,” Cyanides, and carbon monoxide inactivate the enzyme while iodo-
acetic acid and heavy metals do not; indicating that the reactive group in
the enzyme proper is not a (=SH=SH=-) group. !

Investigations are being conbinued in order to ascertain with greater
degree of conclusiveness the chemical and physical nature of the enzyme and
its activator. Attempts will also be made to crystallize them.

SUMMARY NO. 5

A MATHEMATICAL THEORY OF VITAMIN A ‘ N. E. Cooke
METABOLISM

Subsequent to last year's mimeographed Annual Report (Summary 2)
a paper on this subject has been submitted to the Board's Journal for
publication. = In view of the fact, however, that considerably more samples
are needed to place the theory on a statistically significant basis approx-
imately 1,000 individual brill livers have been obbained with the hel: of Mr.
George Campbell and are now in refrigerated storage.
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IN TROUT DIETS

SUMMARY NO. 6

A GROWTH FACTOR IN SALMON VISCERA S

N, E. Cooke .
R. Tomlinson

As mentioned in last year's mimeographed Annual Report (Summary No. 56)
an investigation was underway to ascertaln something of the nature of the
growth factor, for young trout ahd salmon, present in salmon viscera. The
results of last year's experlments were reported briefly in Progress Report

No. 80 (pages 52-54).

lication in the Board's Journal,

A more comprehensive paper is in preparation for pub-

Since it was found that a’ growth factor occurred in the methyl aleohol
extract of salmon roe, work this year consists of testing diets prepared with

further fractions of this material,
which have been or are being tested.

Raw salmon eggs

Lyophilized salmon eggs

|

The diagram below shows the fractions

a

r

Petroleum ether
extract - oil
Fraction A

|
Methyl alcohol extract
= crude -phospholipids
Fraction B

|

R
Insoluble residue
Proteins
Fraction C

ether-acetone solubles

|

water-acetone solubles

acetone insolubles

carnithin
Fraction E

oil, sterols

purified phospholipids
Fraction D _

Fraction F

The basic diet this year consists of i -

P
T

1675 parts vitamin extracted casein

450 corn starch
375 v lard
100 " salts
200 " water
50 " washed agar

= A vitamin supplement of tpe proper amounts of the follOW1ng vitamins
was added: thiamine, riboflavin,niacin, pantothenic acid, para-amino-benzoic
acid, inositol biotin, foliec 301d§90h011ne, ascorbic acid, and vitamin 4.

The test diets are based on this diet plus a supplement. In general
the supplement corresponds to 810 parts of fraction B. This amount is
designated as 1 unit. . . :

Diet Supblement Diet Supplement :

A None : G Methyl alcohol Extract of Salmon Milt

B + unit Fraction B H Synthetlc Animal Protein Factor

C 1 Fraction B - J 4 unit Fraction B + Synthet1c Anlmal Protein
D 1 " FractionD factor.

E 1 " Fraction E K None and lacking vitamin A supplement

F 1

" Fraction F
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REFRIGERATION OF FROZEN FISH

A. _ENGINEFRING
SUMMARY NO. 7
REFRIGERATOR CAR STUDIES =~ ' o 0. C. Young
MECHANICAL REFRIGERATION ' D. H. Taylor
C ‘ : ' J.S.M, Harrison
.  E. G. Baker
S . : : 3 : A, W. Lantz

, It 'will be recalled from last year's mimeographed annual report,
Summary no. 9, that with funds from this station a Canadian National overhead
type refrigerator car was remodelled and fitted with Jackets and two gasollne
dr:.ven coollng and heating units.

. In Februvary of this year a road test with this car under heating oper-
ation was conducted from Kelowna, B, C., to Montreal, P. Q., with a carload
of apples. ‘This trip is deseribed in Progress-Reports of the Pacific Goast
Stations No. 78, pp. 21=24, where the results in some detail are given.: For

.oonvenlence, a few of the data will be repeated here.

The dura‘blon of 'bhe trip was about 75 days (182 hours) during which the
outside temperature varied between 43° F. and -=10° Fo, the mean being 16.,2° F.
Theé. inside temperature was maintained at aboutb 34 F. with a maximum differ-
ence between warm and cold points in the car be:Lng L°F, The mechanical units
ran appmoxmately 3% hours.altogether and oonsumea about 5% Imperial gallons
of gasollne (est:::ma‘ted) _ _ — .

In June and July two transoontlnental trlps were made wrbh the ear
under cooling conditions, One was from Prince Rupert, B. C., to Montreal,

. P. Q. with froZen hallbu‘b, and the other was from Halifax, N. S., to Van-

couver, B. G,, with frozen East Coast fishery products. An account of these
trips Aill be found in'Progress Reports of the Pacific Coast Stations, No. 79,

" pp. /27=30, Again for, convenience, a few of the most interesting results will

be g:.ven here, /,

The test from Prlnoe Rupert to Montreal took about &% days (206 hours)

‘during wh:.ch ‘tipe the wnits ran 188 hours, and the evaporators were defrosted

5 times, Approxmately 220 gallons of gasoline were consumed and / gallons
of lubricating oil were used.  With the thermostats set at -50 ¥., the mean
temperature in the car was ma:.nta:r.ned below zero for the duration of the trip
even though the out31de sha,de temperb:bure went a‘bove 90° F. on four success-
1ve daysa . o P (

The test trip from Hallfa,x t Vanoouver took 12 days (288 hours)

during which time the units ran 24, hours, and consumed about 342 gallons

of gasoline and used 5 gallons of 1ubrloat1ng oil. The evaporators were
defrosted & times. During this trip‘'also, the m‘ber;.or temperature, with
bub a few exceptions, was maintained ‘below zero, while the outside tempere.
ature went up to between 70 and. 90° F. 7 days.out ofi the 12, ‘
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As a result of these three trips a number of modifications to the
units and the car itself have been undertaken by the U. S. Thermo Control
Company and this station jointly. For this purpose the car was sent to
Minneapolis in August, and will return to Vancouver before the end of the
year, ready for further tests in 1950.

The tests proposed for 1950 include a West to East trip under heating
in January; and West to East and East to West trips under cooling in June and
July. These trips should uncover any mechanical weaknesses and indicate the
technical feasibility of the scheme. Should the results continue to give
encouragement, it would seem that the next phase of the investigation should
be an economy study, for which, of course, a single car would be quite
inadequate.

The data required for an economy study would include such items as
the reliability of the equipment; the extent of repairs and upkeep; the life
of the mechanical devices; the time involved in servicing; and the effect of
the scheme on train schedules and switching, etc. Obviously reliable deduc-
tions could not be made from the performance of one car, therefore the
economic phase of the investigation cannot be carried forward very far with
the present equipment.

The car en route during the test described above, accompanied by Station, U. S,

Thermal Control Co. and railway observers, who travelled in the attached coach

SUMMARY NO. 8

SOLID CO2 AS A REFRIGERANT FOR BAIT IN FISHING BOATS D. H. Taylor
0. C. Young

The following test was planned and conducted by Mr. Charles F. Gorse who
arranged for the insulating of the fishing boat; the installation of the COp
tanks and ducts; and the securing of the solid CO2 (dry-ice). One of us (D.H.T)
made the necessary observation with the aid of this Station's equipment to
assess the performance of the COp appliances.
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It was observed that the experimental bait hold of a halibut boat was

 insulated with filreglas of varying thickness and densities in the following

manners the deck and forward bulkhead were insulated with 6 inches of fibre-
glas of 2% pound density; the aft bulkhead with 2 inches of 9 pound density;
and the shin of the vessel on each side for the upper two feet next the deck
with 4 inches of 6 pound density. The remainder of the shin was not insulated.

Metal tanks of dimensions 45 x 20 x 20 inches were placed one on each
side at the top of the hold. The tanks were placed against the insulated
walls so that only two faces of dimensions 45 x 20 inches were directly ex-
posed to the air in the hold. A pipe from each tank led to ducts on the ceil-
ing of the hold. From these ducts other pipes led to the outside. The
purpose of the ducts was to abstract some sp901flc heat from the gaseous €02

‘ﬁ; evolved in the tanks.

On April 7th, 600 pounds of solid CO2 was placed in each tank. During
the following 8 days the temperature of the hold was below «10° F. At this
time 800 pounds of fresh eulachons were placed in the ho%dg after which the
temperature in the hold commenced to rise and reached 33~ F. by the end of
the third day,

It was estlmated that under the conditions prevailing during the tesk,
namely an outside temperature of 60° F. (mean) and a seawater température of
45° F., that the temperature of the hold would have remained at 10° F. for
approximately 18 days. However, the addition of the unfrozen fish after the
8th day made it impossible to check our caleculations. Since there was no way
of determining what portion of the load was frozen, heat balance caleulations
ecould not be made.

Although we had no control over the above experiment since we were
merely asked to make the observations, we did suggest that for further tests,
if made, insulation be applied to the hold more uniformly and an abtempt be
made to control the temperature by shielding part of the dry ice tanks.,

Then two schemes could be ‘investigated. One would be the holdlng of prewfrozen
bait in the frozen state at about 10° F., and the other would be the holding
of unfrozen pre=chilled bait in the unfrozen condltlone

 Cost estimates. for the operation of both schemes have been made but
so far our suggestions have not been acted upon. The economic feasibility -
of the use of dry-ice in this way depends upon the cost of dry-ice, and at
the moment the cost of dry-ice in Vancouver makes its use much too costly
for the holding of bait. (See also Summary No. '79)

SUMMARY NO, 9

CONDUCTIVITY OF FISH MUSCLE 4 : - D. H. Taylor
’ ‘ 0. C. Young

In last year's mimeographed Annual Report, Summary No. ld; it was

stated that an apparatus had been assembled to determine the heat conductivity

and surface eoefflclents of heat transfer of fish muscle.
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(Wo. 9 Gont'd)

- This apparatus was set up in oné of the Statlon's cold rooms, fitted
with the nésessary thermocouples and filled with a sample of fish muscle,
but no results were actually obtained due to the press of other more im-
portant undertakings and the resignation of Mr. Taylor.

SUMMARY NO, 10

MAINTENANCE AND DEVELOPMENT OF STATION EQUIPMENT * B. G. Baker

_(4) Maintenance of Existing Equipment

The Station's refrigeration equipment is being given a complete over=
haul by the writer. -At present the older of the two compressors has been
completely overhauled, painted, glands repacked, pistons and piston rings
checked. The second compressor is now belng done, follow1ng whlch the water
and brine. pumps w111 be reconditioned.

. (B) Develqpment of New Equlpment.

Four sebs of eight resistance thermometers were made up at the Station
for use with the railway refrigerator car. A few modifications have been
made to them to increase their flexibility for greater usefulness. This
whole seb-up is proving exceedingly useful in cold storage work particularly
for the taking of temperature measurements requested by local cold storage
operators. The cost of similar, factory-made equipment would have been pro-
hibitive with funds available for this purpose this year, but by making the
thermometers ourselves, we were able not only to increase the numbers of ‘
sets, but to obbtain a sensitivity greater than that in the commercial equlp-
ment .,

(G) Technical Datsa from New ADDllcatlons of the Jacketed Systen
of Coollgg

It may be recalled that in the }ecently built Vancouﬁer plant of the

" B."C, Ice and Cold Storage Ltd., the jacketed system of cooling all rooms was

used. We, as well as the management of the firm, are interested in the .per-

- formance of the cold rooms, as being an application of principles developed

at this Station some years ago. Therefors, ajrflow and temperature measure-
ments have been. taken. of both full and empty rooms being held at the two
temperature levels, namely 34° F. and ~10° F. Our observations indicate that
the amount of occupancy bhas negligible effect on the temperature distribution

" in the rooms, since the greatest difference found between the warmest and
“coldest points in any room tested, did not exceed 2° F. Obviously the

system is performing exceedingly well

The observations will be'fepeated periodically through a whole year's
operation in order to note the effect of outside conditions on the temper-
ature distribution within the various rooms.

Observations will alsb be made ‘on the Finnegan Freezers, to determine
the rate of free21ng for the dlfferent sized packages of products being
frozen. - \ o \
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S SUMMARY N§O. 11

CONSULTING - ' 2 C 0. C. Young
"~ The amount of consultlng done by the staff of this Station is 1ncrea51ng
from year to year in a very gratifying manner. The information given out by
the engineering staff includes problems in refrigeration, insulation, vapour
-barriers, construction of cold rooms, cooling equipment, and freezing and
storage of all types of [ishery products. Many inquiries come through the

) \mall but, much time is also taken up by personal interviews. For illustrative

\

purposes several examples Wlll follow: \
Through -a request that went to the F1sher1es Department at Ottawa a

trip was extended from Ottawa to Halifax to consult with members of the ,

" National Sea Products (Halifax) and the Gorton Pew Fisheries: (Gloucester)

regarding a proposed cold storage plant at Louisburg, N. S. The discussions

- covered building materials, construction,. flow sheets, dimensions, types of

freezers and equipment. Arising out of these interviews were contacts with

. members of a firm of consulting engineers in Montreal, who are now earrying

forward the plans discussed.

A partnershlp firm in Port Alberni, V. I. s Secured 1nformat10n and
advice on the construction of a small ice storage and fish holdlng plant.
. The matbers of particular concern were means of preventing ice from forming
in the earth under the building, and backing one side of the building, and
also to construet a room in which flakice could be stored without "caking".

The B. C. Ice and Cold Storage .Ltd. of Vancouver received much advice
on the planning of the new building just completed. It will be recalled that
this firm was the one to apply our ideas on the jacketed system as applied to
the storage of fish. The successful operation of the first cold storage unit
completed over a year ago, prompted further demands for information and
advice from us.

Sable Freezers Itd of Clark's Harbor, N. S., have secured cons1derm
able information on air blast types of freezers. Information was also .
supplled on packaging and freezing times for different -thicknesses of pack-
ages under different air velocities and temperatures .

SUMMARY NO. 12

’»GONSﬁLTATION:'NANAIMQ‘STATION COLD ROOM ‘ D. H. Taylor

- 0., C, Young

Dr, R. E. Foerster, Director of the Nanaimo Station, asked for assist-
ance in the designing of a cold room to be set up in the new building now:
being completed at Departure Bay. After some. discussion it was decided that
plans and specifications be prepared so that estimates and poss1bly compet -
etive prlces might be obtalned - _ ‘

As a result Mr. Taylor visited the Nanaimo Station and brought back
the required data to prepare plans and specifications as suggested. Thesé
have been prepared and now are in Dr. Foerster's possession.

1
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REFRIGERATION OF FROZEN FISH

B, PRESE PRESERVATIoﬁ OF QUALITY :

SUMMARY NO

 INDUSTRIAL APPLICATION OF ASCORBIC ACID R o “H. L. 4. Tarr

AS AN ANTIOXIDANT TO CONTROL OXIDATIVE
RANCIDITY In FISH FLESH o .

There are now definite 1ndlcat10ns that +the work on antioxidants
(Pages A29-A32 of the 1944 mimeographed Anmial Report) initiated by the
writer is being applied by the fishing- 1ndustry on.a moderately :large scale.
Two large local fillet processing plants and two in: Prlnce Rupert have pro-
cessed, or are pnc-ocesslng, salmon and fggle" Fillets. One of: them has alsc
treated oily Bulachons with cons1derab1e success. Another large local firm
is considering appl:.cat:.on of: ascorbic acid and is utilizing its own. labor=-
atory facilities to ascertaln ‘the most desirable mode of application.
Unfortunately. the plants: concerned do not ‘care to disclose the amount of
fish treated, though it appears that a large proportion of the salmon and
sole f:Lllets 1ntended for freezmg mll be processed by at least one firm.

In summary No. 12 of last year s m.uneoyaphed Annual Report, reference
was made Yo experiments in which whole fish and steaks were either glazed
with ascorbic acid solution, or were. d:.pped or sprayed with viscous carriers
(e.g. carbo:qnnethyl cellulose of Krlmko gel) containing ascorbic ‘acid., No
comrmn:.cat::.on regarding the results- ot these tests has so far been received
by the writer from the chem:.cal i‘lrms who initiated these experiments.

There has been, and still is;: san element of secrecy in th:Ls work, and it
has not been easy to learn the’ resu.lts of such tests

. . One chem:Lcal flrm has_been advocatlng a d:Lp in a solut:_o ,E;contaln:.ng
0.3% ascorb:.c acid, 0.5% Krifiko gel, ‘and:0.001% Tween 81.0.. BRyhasiibeen’ claimed
that they are seeklng a U. S. Patent for this procedure. . Tween 81 is not

used locally as far as can be determinéd. .The company concerned state that
this procedure has sever{:tl distingt advantages .over a straight dip in ascorbic
acid solution, It is claimed that it is more. economical since it retains

the ascorbic acid ‘on'or near the surface. where it is most effective, that

.a more uniform coat:Lng resu.lts and that ‘there is no dilution of the solution

when a large mass 'of fillets are passed:through a dipping tank. It would
seem important that these claims Ye wverified by comparative experiments. -
If this were done, an unbiased decision could bé.reached regarding the best
mode of application of ascorbic‘acid, and mroper advice be given when
enquiries are received concerning the most satisfactory appllcation of this
ant:.oxida.nt ‘to fish.. It is :Lntended to conduct such tests shortly., _

N It is understood that certa:Ln United States fish compan::.es are pr’o-=
cessing Atlantic mackerel f:Lllets with ascorbic acid. So far it has not been
possible to obtain any data on the quantity of fish treated, though several
indirect reports that the method is suceessful have been received.

: One local firm has requested. information on a method of treating
smoked herring fillets which are to be frozen and stored after brining and
smoking. Some suggest::.ons have been made regarding poss::.ble antioxidant
treatments, o . .
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(No. 7 Cont'd)

As a result of these three trips a number of modifications to the
units and the car itself have been undertaken by the U. S. Thermo Control
Company and this station jointly. For this purpose the car was sent to
Minneapolis in August, and will return to Vancouver before the end of the
year, ready for further tests in 1950.

The tests proposed for 1950 include a West to East trip under heating
in January; and West to East and East to West trips under cooling in June and
July. These trips should uncover any mechanical weaknesses and indicate the
technical feasibility of the scheme. Should the results continue to give
encouragement, it would seem that the next phase of the investigation should
be an economy study, for which, of course, a single car would be quite
inadequate.

The data required for an economy study would include such items as
the reliability of the equipment; the extent of repairs and upkeep; the life
of the mechanical devices; the time involved in servicing; and the effect of
the scheme on train schedules and switching, etc. Obviously reliable deduc-
tions could not be made from the performance of one car, therefore the
economic phase of the investigation cannot be carried forward very far with
the present equipment.

The car en route during the test described above, accompanied by Station, U. S,

Thermal Control Co. and railway observers, who travelled in the attached coach

SUMMARY NO. 8

SOLID CO2 AS A REFRIGERANT FOR BAIT IN FISHING BOATS D. H. Taylor
0. C. Young

The following test was planned and conducted by Mr. Charles F. Gorse who
arranged for the insulating of the fishing boat; the installation of the COp
tanks and ducts; and the securing of the solid CO2 (dry-ice). One of us (D.H.T)
made the necessary observation with the aid of this Station's equipment to
assess the performance of the COp appliances.



SMOKING, DRYING AND CANNING

SUMMARY NO. 14

A COMMERCIAL AIR-CONDITIONED SMOKE TUNNEL A, W, Lantz

The Prince Rupert Fishermen's Cooperative requested assistance in
designing a tunnel for smoking fish, based on the principles of the Station's
smoke tunnel. This commercial tunnel is of the conveyor type, set in a
vertical position, as opposed to the Station's experimental horizontal tunnel.
From Pacific Progress Reports No. 56, pp. 4~5, and the accompanying photograph,

T

Station's e;periméﬁtal horizontal sm&ke tunnel

it will be recognized that the conveyor could have been placed in a vertical
or sloping tunnel just as effectively as in the horizontal one shown if floor
space were at a premium., Many of the modifications (Pacific Progress Reports

The smoke kiln as positioned on the plant foundation

No. 78, pp. 17-20, and Investigators Summaries No. 19, 1948) made to this

Station's experimental model were incorporated and adapted to the commercial
unit. TFabrication was by Empire Sheet Metal and Western Bridge in Vancouver
to assure that blueprinting and construction applied the principles desired.
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(No. 14 Gont‘d)

Mechanical opera'blon of the tunnel was demonstrated to the Industry 'before
shipment to Prince Rupert. Subsequent to operation of the tunnel, a trip
was made to Prince Rupert to assist with positioning of the 'bunnel (see

accompanying photo).

A second trip will be made in November to observe initial operations
of the kiln, :

SUMMARY NO. 15 .

L CANNERY SMOKE TUNNEL : : J. S. M. Harrison
N ' S. W. Roach

A ‘Progress Reports (Pacific) No, 77, December 1948, included an grticle
fCanning of Anchovies" which described a canning process developed at this
Station. This was brought about by local interest in anchovy canning and the
belief of some marine biologists that the anchovy fishery offers great oppor=
tunity for increased. exploitation. For example in 1946 the B. C. pack was .
worth over $600,000. An early commercial attempt to use this process met with
disappointing results and so further work was carried forward at this station
to find the cause of the trouble.
- The process chiefly concerued the removal of moisture from the fish prior
to packing, a reduction of thi¥by: percent in weight of the raw fish being
- necessary, This was accomplished by steaming the fish followed by smoking in
the Station smoke tunnel. Experiments showed that approximately half of the
_mo:_sture was removed by the steaming and the remainder during smoking. In
our e:tpermental packs this had presented no problem as our smoke tunnel,
‘operating oh very small loads, could smoke at a very low relative humidity.
However, Iow relative humidity was found unobtainable in any of the loeal . _
cammery ‘stioke houses when fully loaded, the reason being that smoking for
canning differs from ordinary fish smoking in that much greater drying is.
required with the impartation of much less smoke flavor. Affer inspeching -
our experimental packs of anchovies, one packer decided to adopt the process.
and asked for engineering advice in remodeling his smoke house. This assistance
was givet to aid in the establishment of a new and potentially large industry,
It also gave us an opportunity to experiment in the design and operation of a
commercial cannery smoke house-at no expense to the Board. . This was desirable
as many smoking and drying ptro'blems cannot be worked out in an experimental
" model. We were also interested in obtaining data on this type of eqmpment
f‘or the produet:.on of kipper snacks (see sumary #22).

The design of the tunnel was based on data obtained from tests in the
Station smoke tunnel. There, a "satisfactory smoking=-drying process was found
to be one hour at 110° F. dry bulb temperature, thirty percent relative
humidity, and with an air velocity of three hundred feet per minute. The
production rate required was nine hundred pounds of precooked fish per hour
from which fiftteen percent of the moisture was to be removed by air drying.

4 fresh-air fan of six thousand cubic feet per minute capacity, already
installed in the tunnel, was to be left unaltered if possible. Calculations
showed that this could be done even under the mogt adverse weather conditioms.
Data obtained from the Dominion Meteorological Station indicated that the most
severe conditions would occur when outside air was saturated at 60° F, These
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conditions gave a final relatlve humldlty of twentymnlne percent whleh was
w1th1n the design speclflcata.onso . ,

The calculathn is given belows

A

ﬂourly‘input'df fish ih pouhds ' - _ 9200
Moisture fembval, % of weight - - _ 15 .
'Fresh air input, cubic feet per minute o 6000
Fresh air conditions, dry bulb temp. °F. - .- . 60
. relatlve humldxty % . 4; 100

Moisturé removal, grains per hour . . ‘= 900( 15)(7000)

| - = 945,000
Fresh air intake, pounds per minute - = 6000( 0740)
‘Moisture pick up of air,.grains per pound of dry air = =~ = 242929—

o . L R ‘ \ 60(445)

» T . ‘ . - . ‘-_ . N = 3504

From psychrometric chart air saturated at 60° F. subsequently heated to 110°
-and humidified with 35.4 grains of water vapor has a relative humidity of 29%. '
In order to accomplish this much drying it was calculated as follows that the '
incoming fresh air must be heated to 1329 F.s

_ Required moisture pick up, grains per pound of air . N o 35,4
M01sture pick up per °p. drop in grains . _ : - . 1062
Total température drop,‘QE, o = 25;4 = 22

1,62
Final'alr temperature; °r. . — . _ 7 =110
Iniﬁial air temperature, °°r. B W ' = 132

A

. An axrwheatlng steam coil was ‘selected, capable of.the above requxred heatlng,

and a recirculating duct equipped with another 6000 C.F.M. fan. A small
capacity reheat coil was-installed in the reclrculatlng duct to maintain the
same humidity during drier! weather thah the severe conditions for. which the
tunnel was designed and thus -achieving a higher drying efficiency. Also
theoretical cons1derat10ns tend to show that the recirculating system, in"
permitting higher air velocities than those. which could be used in our ex-
“perimental work, would allow faster and more efficient drying.
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. A schematic diagram of the tunnel is shown below. v
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The  tunnel modificatidns were completed this year, in time for only
one 'day's anchovy canning. The management was very satisfied with the

resulting pack. It is expected that in the coming year much useful tech-
nical information will be obtained from its operatlon. ‘

SUMMARY NO. 16 ) /

SMOKING . T ’ A, W. Lantz
.o I -, P._J. Schmidt
. 0. C. Young
Requests for information on air-conditioned tunnels from India, South
Africa, New Zealand and Australia as well as from Canadian Industry indicate
that the general trend in kilns is toward a greater measure of control of fac-
tors such as temperature, air velocity, humidity and smoke density. With the
increased installations of tunnels of this type it was considered desirable

to determine the effectiveness of equipment, particularly with reference to ’

the relation of time to smoke penetration in different fishery products.

' The Station's tunnel to which, it will be recalled, modifications
" were made last year, is suited to studies,of this nature (Pac. Prog. Rep.
No. 78, pp. 17, 1949; and Investigator's Summary No. 19, Mimeographed Annual
Report 1948). . A series of experiments have been initiated to endeavor to
relate the above mentioned factors to smoke penetration in selected samples
of different species of fish. OSmoke penetration is being measured by analysis
of the samples for phenol content. :

-
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(No. 15 Comt'd)
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SUMMARY NO. 17 _

DETERMINATION OF PHENOLS IN SMOKED FISH P. J. Schmidt

In conducting experiments with the Station's air-conditioned smoke
tunnel (see Summary No. 16) it was found necessary to determine the amount
of phenols in smoked fish. The phenol content has been found to be the most
satisfactory measure of smoke content. Such a guantitative measurement of
smoke. concentration is valuable in probing the effects of various factors
(e.gq ‘smoke velocity, relative humidity, ete.) involved in smoking fish. A
satisfactory method of estimating the smoke content would help to producé
smoked fish of unlform quality.

: Various reagents and methods were used to determine the phenol in
smoked tullibee and whitefish, which are freshwater fishes. The phenol was
extracted from 25 smoked fillets using the method of Linton and French. To
determine the amount of phenol present, Gibbs' reagent was then used in the

. manner described by Tucker who used it for smoked meats. This proeedure is

long and laborious. Extremely small differences in phenol content could not
be esbimated by this method. Folin's reagent was also used on the same

. extracts,’but was found to be even less sensitive than Gibbs reégent'“

It was found that a more satlsfactory distillation procedure could
be used than the steam distillation method. Using a Kjeldahl distillation
unit, 12 aimvltaneous extractions were possible. It was found that 96% of
added phenol could be recovered in this way. :

The sulfanilic acid method proved to be the most satisfaetory method
of estimation of the phenol content of the distillates, It is more sensitive
than either Folins or Gibbs'method and is faster than Gibbs'method. Using
this method, a colorimetric determination is made using the Beckman spectro-
photometer at a wavelength of 425 mu. The amount of phenols present can be
calculated (as phenol) from a standard curve constructed from a series of
known amounts of phenol.

SUMMARY NO. 18

RISE IN TEMPERATURE IN MILD CURED SALMON . - 0. G, Young

DUE TO BACTERIAL AND OTHER ACTION . ‘H, L. 4, Tarr
: ‘ A, W, Lantz

A shipment of B. C. mild cured salmon, worth about $400 per tierce,
had arrived at a Scandinavian port at an elevated temperature (46° F.) and
in poor condition. The shipping company 1nvolved claimed that their vessels
storage rooms had been maintained at about 33° F.; and that the high temper-
ature had been caused by heating as a result of growth of microorganisms,

The shippers on the other hand thought this idea ridiculous and requested
information from this Station. Unfortunately no scientific or exact reports
concerning the strength of the brine on arrival, nor of the fish when it

was shipped, were available. It may be said that fish of this type is almost
invariably treated with every care since it is a very valuable product.

We were tmable to find evidence that a temperature increase of the

~ order of 10° F. or more could be induced in mild cured salmon by bacterial

actiqh, therefore an experiment was conducted in the Station's storage rooms
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with highly contaminated fish, These fish, described in Dr. Tarr's following
portion of this Summary covering the bacteriological phase of this invest-
igation, were packed in small barrels holding about 100 pounds each, and
stored in fooms (two barrels to sach room) maintained at two differenﬁ
tem.peratureso The temperaturés selected were 320 F, and 45° F, and all
temperatures, including those of the room and of the fish at the centre

and edge of each barrel, were determined by means of thermocouples conneeted
to an aubtomatie recorder.

The storage perlod was exbended to 6 weeks and at no time during that
period did the observations indicate that the temperature at the centre of
the barrel was significantly above that at the edge of the barrel or that
in the room. It was concluded, therefore, that under the conditions of the
experiment, which simulated those in a boat hold, bacterial activity did not
raise the temperature of the fish significantly above the ambient temper-
ature. Consequently, the high temperature observed by the European consignes
referred to above could not have been due to bacterial action as claimsd by

the steamshlp company.,

(H. L. A. Tarr)

Little information is available regarding "heat of putrefaction" of
fish flesh. Active putrefaction in fish flesh at temperatures over 23° C
is accompanied by evolution of heat (Langstroth, Cooper, Tarr, Ms. Reports
No. 38, 1929). On the other hand nothing appears to be known regarding heat
generated during slow bacterial growth such as might occur in fish immersed
in brine at temperatures between 32 and 50° F. An experiment to check this
point under practical conditions was carried cut. Sides of defrosted chum -
salmon were stacked and held one day at room temperaﬁure in warm weather.
The fish at the end of this time were stale. .Four, 100 lb. barrels were then
packed with these sides in the manner used in preparing mild cure salmon,
the fish being dry salted and the barrels f£illed up with saturated brins.
Two barrels were stored at 32 F. and two at about 45° F., thermocouples ‘
being inserted in the flesh. Bacterial counts were made on the original
fish, and then after 2 days (equilibrium) and after 6 weeks. The counts
were made on nutrient agar containing 10% NaCl.

The results of these counts, given below, show that there was initially
a decrease in the salt tolerant bacteria. At 32° F. the count remained about
consbant within probable limits of error, while at 45° F. there was a marked
rise and also a very marked putrefactive odouwr which was much more marked .
than that noted in the 32° F, fish.

Treatment ' Salt Tolerant Bacteria per gram of Fish
Fish before salting 320,000
Stored 2 days at 320 F. 110,000
2 m* 0 450 F. o © 92,000
18 30 n n 32 T, _ ’ 32 600
. ABO M, u [‘50 F : 3 OOO 000

The results from the bacterlologleal point of view.indicate that 1f
mild cure fish is kept at about 32° F., even if it is highly contaminated /
initially, bacteria will not grow appreciably in it. On the other hand, at
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45° F. there is a definite danger of bacterial spoilage. It is therefore
highly unlikely that putrefaction occurring initially at 32° F. would cause
a rise in temperature to 46° F. in mild cured salmon as claimed,

Results of tests carried out by Mr. Young regarding temperatures
support this contention.
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SUMMARY NO. 19

INFRA-RED EXHAUST S - . 8. W.Roach
’ ' ’ . o, o . J S. M. Harrison -

" The use of infra-red heat for the drying of fish is described in PaCific
Progress ‘Report No. 79 and Summary No. 22 of this report. Further experiments
were carried out ‘on its use for exhausting ¢f cans prior to sealing., This ,
method of exhausting was found highly satisfactory in the processing of an-
chovies and kipper snacks which are ideally suited being already precooked and
being packed in 4 oval cans which are very shallow but have a large surface

. avea., A satisfactory exhaust was obtained in {two minutes under 250 watt infra-

red lamps: the lamps were spaced 5% inches centre to centre. .

S SUMMARY_NO. 20_

CANNED FRESHWATER FISH 7 | c | A, W. Lantz

Tiivestigations into canning of fresh water fish (Investigators Summaries

No. 23, 1948) have been restricted during 1949 to a number of small processings,

as follow:

(a) (i) Whitefish; Inconnu9 Common Suckers (Alberta)

A shipment of Inconnu whitefish and common suckers was received from
McInnes Products Limited of Edmonton.. The fish was treated.in various Ways,

- canned and returned to the company for determining quality during storage.

(ii) Storage TeSus on Canned Alberta Freshwater Fish

First proceSSing using Seafood enamel No. 32 cans was briefLy reported
in Pacific Progress Reports No. 75, p. 39.- Storage tests on 1948 processings
were briefly described in Investigators Summaries No. 24, 1948. Further exam-
inations were made in October of this year. . Cans of pike, common sucker, .
trout, whitefish and ‘inconnu were opened. The product was good in all instances
indicating keeping quality of the canned fish is very satisfactory - -

There was some eVidence of corrosion in a small nunmber of the cans con-
taining pike. -

(B) Ganning Pickerel (Manitoba) ‘ o -

During June approximately four dozen cans of pickerel were processed
for Mr. Collins of Booth Fisheries (Winnipeg) This company shipped a small
quantity of poor quality pickerel to this Station for canting in September 1948,

Investigators Summaries No, 23, 1948. Results of this canning were disappOinting;

therefore the second proceSSing was done to give the company an impression of
potentialities.
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A request from Mr Barbour ‘of Booth" Flsherles (W1nn1peg) for “adv1ce
on -digposition of the lake ‘millet" was. considered a lengbhy research problem
which this Station was not in a position to undertake. It was: suggested that

. gince "mullet® seems to be a term applied to more than ‘one species of Man-

itoba fish that some decision be reached regarding common nomenclature.

' Further it was stressed that this problem should be investigated near the

sourece to assure ample dquantities of fresh fish. An outline for an intensive
survey of the problem was prov1ded with our offer for continued a331stanoe -

"w1th technological adv1ce°,

N (C) (1) annlng Tullibes (Longlakeg Saskatchewg_l . -

The investigation’ into canning of freshwater fish has been concluded

, ubon development of processing methods for canning of whitefish, lake trout,
pickerel, pike, 1nconnu and tullibee.

-

 One of -the major problems now faced by the 1ndustry partlcularly in

E Saskatchewan, is the earthy flavour which is "pronounced" in fish from certain
,lakes, Tullibee from Long Lake, Sask., was tested at this station and since

it. has notbbeen reported elsewhere is 1neluded in these sunmaries.

" One 1ot of flsh was caught on July 10th, 1947, a\second lot was caught
July 23rd, 1947, and efich lot sharp frozen and shipped to.this Station. A v

‘$hird lot was caught Jan, 6th, 1948 (through the ice) sharp frozen and shipped .

to Vancouver. FEach lot was thawed, a small amount canned as a control and -

the remainder salted in dry salt according to a suggestion in U. S, Commission-

ers Report 1922 for removing earthy flavour from fish. Lo N
After 60 days the fish were reconstituted, canned and stored. After 6!

months' storage at_room temperature the product was tested. The salting had" .

no detectable effect upon the flavour. Salting did not reduce the earthy

flavour and no dlfference could be detected between flSh cavught in the

summer or- winter.

f‘l_(ii) Stqrage;Iesﬁe‘on Canned Whitefish (Prinee Albert, Sask.)

Samples of whitefish camned dufing the summer of 1947 at the Prince

_Albert plant have been in storage at this Station. In October of ‘this year

cans of the processings were opened and examined. ’The“prdduet'haé'lmprbved
with storage.in flavour and colour., Corrosion of the cahs which was reported
in Pacific Progress Reports No. 74, p. 19, is apparent ina ‘few of the cans
opened, Corrosion of the cans after two years' storage appears to no. greater

" extent than was apparent after 4 few months' storage. - This concludes the .

storage tests on the product packed in seafood enamel ‘cans during 1947,

SUMMARY NO, 21 ,

CANNING COF WHALE MBEAT T : o S W, Roach
o : : ‘ . . "J. S. M, Harrison
' o A A, W, Lantz
(A) The utilization of whale meat which at present is used only for.pet
food in British Columbia has béen of interest to this Station. It was decided
to investigate the possibility of preparing a whalemeat produch approximating ’
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canned corned beef. Samples have been prepared with varying success depend-
ing on the freshness of the whalemeat. With good meat a product can be

made closely resembling corned beef in colour, flavour and texture.

' The product is of interest since corned beef accounts for the greater
part of canned beef production. It is of further interest since the corning
procéss could be utilized to preserve the meal from the time of cutting at
the whaling station to its delivery at a cannery, whereas freezing of whale-
meat is difficult because of the large.capacity freezer required. The work
will be continued if samples of high and uniform quality meat can be
obtained to work with. Until this variable is removed conclusive results
can not be determined. :

(B) A commercial investigator who has developed & method for removing
or modifying the unsavoury flavours of whalemeat, requested assistance in
developing canned products. Minced beef tendons in varying quantities and
minced pork skins in like manner were added to minced whalemeat, each
product thoroughly blended and processed. Either pork skins or beef tendons
improve the texture and flavour of the baleen meat and result in a product
similar to canned corn beef. Pork skins and beef tendons were selécted for
their binding quality as well as for economy. '

SUMMARY . NO, 22

| KIPPER SNACKS | S S. W. Roach

J. S, M. Harrison

© " Since the loss of the wartime markets for canned herring, the problem
of utilizing herring for humen consumption rather than entirely for .reduction
purposes has been of concern to the fishing industry and has been referred to
this Station. In 1946 canned herring production in British Columbia was
valued at over six million dollars. This portion of the catch is now being
reduced to oil and meal and yields only a small fraction of its former
value. The increased production of canned kipper snacks may be.one means of
returning the marketed value of herring to its former lewel.. To many B. C.
canners the production of kipper snacks has one very desirable feature.
That is,where canneries have reduction plants fish can be selected from
those going to reduction, the fillets removed, and the offal returned to
reduction. Thereby prime fillets are obtained for the negligible price .of
réduction herring. Kipper snacks have been produced in B. C. in consider-
able quantity. In 1946 for example, their production was valued at one half
a million dollars in spite of inefficient production and an inferior product.
It was therefore decided that an investigation into possible improvement in
quality and production efficiency would be worthwhile. . -

Improvement of quality was investigated first. - From the literature it
was learned that Norwegian kipper snacks which are regarded as the standard
of quality are steamed prior to smoking. This was tried experimentally and
found advantageous in several ways. One advantage is the rapid removal of
a large portion of the moisture content., Two hours are required to produce

- a comparably dry product by smoking alone. The removal of this moisture is

necessary to avoid free water in the can after final processing. A second
ddvantage is the elimination of shrinkage in the can during exhausting and
processing. This improves appearance as the finished product completely fills
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‘is éonveyed throughout all operations with a minimum of hamdling. The chief

- breakage.

the can rather than 1eav1ng v01ds at elther end. Also the eane can be flliedl4
to the correct” weight rather than being overfilled to allow for the losses
in the exhaust box. Other advantages are elimination of the; .darkening of

‘the flesh during processing, probably dué to the Maillard reaction (Tarr,

Pacific Progress Réports No, 74); reductlon in oil losses and o0il. deterior-

. ation and in the opinion of many tasters an ‘improvement in flavour.

. Improvement of production efficiency was next :-.nvestigatede To impove
production it is desirable to have a continuous process wherein the product
obstacle to this has.been the long period required for smoking for a o \/
continuous smokehouse which:could hold the product for the required time - .

.would be costly to build. Since.the long period of smoking is required for

drying the. fillets rather than for imparting colour and flavour it appeared
that the completion of the drying after steaming might be done more rapidly
by other means than smoking. Infra-red heat was tried since in recent years
it has been found very effective in the drying of many products. An apparatus
was built employing 250 watt 1nfra~red lamps and the following results

.obtalned‘

' 11 Ten percent of the Welghﬁ of the fish in moisture was removed in five
minutes. -This was sufficient drying (after steaming) to produce the
desired’ product..

. 2. The maximum radiation without scorohing was produced by approximately -
- ten watts of input per square inch of product surface.

3. The drying efficiency was approximately fifty percent.
4, A period of fifteen mlnutes smoking after drying was found sufflclent
' to yield a product of satisfactory colour and flavour

Similar tests were made using strip heaters (glassless infra-red) which showed 4
that these would probably be~ equally satisfactory without the danger of lamp ‘

Tﬁese experiments have shown the total processing'tlme for kipper snacks
prior to canning can be reduced to thirty minutes (ten minutes steaming, five

. ninutes infra-red drying and fifteen minutes smoking). This makes it feasible .

to carry out the whole operation continuously, using conveyors, and makes
possible a far greater production efficiency.

SUMMARY NO, 23

-~

CANNING OYSTER SOUP AND OYSI"ER STEW : E AL W, Lantz

The cannery manager for ‘Tulloch Fisherles Limited requested a351stanee
in overcoming curdling during procéssing of canned oyster soup and oyster
stew, Methods recommended by canner associations were procured and tested,
The addition of cracker meal and cornstarch appeared to be the most effective

_ method of avoiding curd. The company asked for a method which would yield an
unthickened product. Various buffers were tried the most effective being )

sodium bioarbonate which was added to the unthickened liquor and milk bo.

¢
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maintain a pH of 7.3 on processing. Cans which have been in storage since
December 1948, were opened during October and the product heated. Flavour
was good, no evidence of curdling could be detected. Cans showed marked
etchings on the sides but top and bottom of the cans were fairly clear.
‘There was no evidence of corrosion.

SUMMARY NO. 24

CANNING LINGCOD ROE A, W, Lantz

A local fish company requested aid in developing a canned cod roe
product similar to a Norwegian pack. Cod roe in clusters were canned with
only salt added. A small portion of the roe was cured in 60° salinometer
brine with 200 p.p.m. of sodium nitrite for three days at curing room
temperature (38°F. to 40°F.) prior to canning., This product had a slight
pinkish colour but flavour was unchanged.

SUMMARY NO, 25

: H. L. &, Tarr
"SWELLS" IN A CANNED FISH CAKE FPRCDUCT S. W, Roach
J. S. M., Harrison

A request to ascertain the cause of swelling in a local pack of canned
fish cakes was received. The product had been placed on the market where it
had apparently been favourably received. However, trouble had been encounter-
ed for a number of badly swollen cans, representative of several different
= batches, had been returned,
Examination revealed mass
bacterial contamination
.accompanied by gas and a
marked butyric acid odour
reminiscent of Clostridium
butyricum. Enquiry showed
that the product was being
severely underprccesed (220°F.
for 60 minutes The recom- -
mended times and tiemperatures
~are 230°F. for 90 minutes, or
220°F. for 120 minutes. The
cannery was visited and the
process checked.

The product is made
from raw lingcod flesh (the
fish being used at the time
of the visit was in very good
condition), canned milk,
pasteurized skim milk, high
grades of potato flour and
ordinary wheat flour, spices

JMr., Lantz, Associate
Research fngineer. removing
canned sample materials from
retort in Station's cannery.
Pressure retort cooling sys-
tem is shown above.

= Photo courtesy Film Board of Canada.
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(ginger and nutmeg) and salt. After mixing to a light white pasty mass in
silent cutters the cakes are formed and fried automatically in cottonseed o0il
in a spe01al Norwegian machine. They are then packed by hand into 1 1b. flat
cans, a "gravy" from browned flour etc. and extract of the lingcod bones is

-added by hand and they pass through a vacuum closing machine. There is

opportunity for contamination in such a process, though assurance was given

- that all equipment is thoroughly cleaned and steamed at the end of a run.
.1t seemed possible that the flour, or spices if not sterilized, might have

been the source of contamination. Since the inadequate processing temperature

‘and time would eppear as the most likely cause of the trouble, no special

attempt to trace the source of contamination has been made as yet. Advice
that processing for 90 minutes at 230°F. be adopted has been given, but not
very favourably received. The produet, which is white when cooked, becomes
discoloured (Maillard reaction) noticeably even at 220°F., and at 230°F. this

" is much more marked (see Summary No. 26). It is probable that a 70 minute

cook at 230°F, will be adopted, though this would seem somewhat risky.

It must be noted that 24 cans from as many code numbers selected from
the originel packs were incubated 2 weeks at ZBOF., and that no "swells"
resulted. The company are going to maintain as sanitary conditions as possible
in order to avoid further trouble.

SUMMARY NO, 26

MATLLARD REACTION AND THE NON-ENZYMIC BROWNING OF _

FISH FIESH } H., L. A, Tarr
Due to pressure of other work this problem has been allowed to lapse
temporarily. However, a scientific paper covering work so far carried out has
been prepared and aceepted for publication in this Board's Journal. That the

problem is important industrially can be realized from the fact that one

locel firm has been underprocessing a canned product in order to restrict non-
enzymic browning as much as possible (Summary No. 35.). Unfortunately under-
processing is dangerous, and the discovery of a simple chemical treatment
which would overcome browning would certainly be of advantage. Browning of
this particular product was probably intensified by the use of cows milk which
contains lactose, a reducing sugar.
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NUTRITIVE VALUE OF_NITROGENOUS FISH TISSUES

SUMMARY NO. 27

THE OCCURRENCE AND SIGNIFICANCE OF VIATMIN B12 ' H. L. A, Tarr
AND THE ANIMAL PROTEIN FACTOR IN FISHERY MATERIALS
During recent years the role of fish meals and condensed fish solubles
in supplying a factor, or factors (APF), essential for proper growth of cer-
tain livestock and for high hatchability of eggs has become more fully recog-
nized. Though the exact nature of this APF is even-yet somewhat obscure, the
recent isolation of vitamin Bjo (and Bi2a) in erystalline form has done much

“to clarify the position. A brief survey of this field has been made in an

article published from this Station (Progress Report No. 79, pp. 37=38). At
present the evidence in favour of the fact that vitamin Bjo is itself the AFF

\1s‘strong but not entirely conclusive. It can only be said that in many in-
staneces vitamin Bjo has been shown to have marked AFF activity when added to

APP-free diets of chicks or pigs, but that there are some indications that
other factors are required. It will undoubtedly take considerable time and
much careful experlmental work to clear up all the disputed p01nts.

The crystalline V1tam1n B12 now belng sold for 1ntramuscular 1n3ectlon
in pernicious anaemia therapy, and the cruder form intended for inelusion in
animal feeds, are the products of the metabolism of .certain mold=like organisms
of the genus Streptomyces whose common habitat is the soil. The cruder form,
which is usually a powder consisting of considerable amounts of kaolin as a
carrier, is sold at about $2.25 per 1b. It is manufactured by at least six
pharmaceutical firms. The actual price of the vitamin Bij2 in these powdered
forms would be about $0.20 per milligram, and at this price would seriously
dompete with vitamin B12 from fishery materials if it were definitely shown
that this vitamin accounts for all AFF activity of such products.

In view of these facts it appeared essential that the exact position
of fish materials in contributing APF to animal feeds be determined, with

 particular reference to the amount present and the possibility of increasing

that already present by microbiological action. The results of completed
experiments and outlines of projected further experiments in this field are
recorded in the following summaries:

SUMMARY NO. 28

TOTAL APF CONTENT OF FISH MATERIALS AS DETERMINED BY . P. W. ey
MICROBIOLOGICAL ASSAY WITH LACTOBACILLUS LEICHMANNII A

When this work was started early in 1949 it was somewhat handicapped by |
lack of much published information regarding methods of determining APF micro-
biologically and by the difficulty of obtaining vitamin B12 as a control
substance., TFortunately at about this time details regarding an apparently
suitable method were published by the Sharpe and Dohm Laboratories (Skegg
method), This method had the advantage that it required only minute amounts
of vitamin Bj2 as a“control; for the assay bacterium used gave growth response
in the vitamin Bjp-free medium employed from 0,02 to 0.2 mag per ml. of culture.
medivm. This was certainly a determining factor in the continued use of this
method even when others became available, for the only source of vitamin Bio
was Merck and Co., who very kindly supplied occasionally 1 fg ampules of the
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vitamin during the early stages of the investigation. The medium used in this

assay is unique in that it -contains a tryptic as well as an acid digest of <~
casein. This would ensure presence of strepogenin in the- mednum so that the
possibility of the growth response.of the test organism being influencéd by
this substance in added hydrolysates of flSh materials:being assayed would
be largely obviated

At the outset certain preliminarj difficulbies had to be overcome,™
particularly regarding the method of carrying assay cultures for use, and
in hydrolysis of natural fish materials for analysis. Since trypsin {pan-
creatin) was found to contain considerable APF, papsin was used for hydrol-
ysis of the probtein materials assayed. The papain was activated with cystelne

~ in the uswal manner, and fish meals were soaked for 2 days in water at o° C.,

prior to hydrolysis since they are rather resistant to such treatment. The
filtered solutions were assayed by the Skegg method with Lactobacillus
leichmannii 4797, the. acid formed in assay tubes being titrated electro=--
metrically using the apparatus previously employed 1n the work on essentlal
amino acids (see Summary No. 33).

This Skegg ‘method has been reported by its originators to.yield results

‘which parallel closely the AFF content of natural materials as measured by -

their ability to support growth of mice. However, the results obtained prob- -
ably do not indicate only the vitamin Bi» content of the material, for the
assay organism also responds to the four known natural deoxyribosides and to

a less extent to deoxyribonucleic acid. It is of interest in this connection
that it has been found,; using the pwrlmldlne deoxyriboside thymidine, kindly
supplied by Professor Shlve of the University of Texas, that aboubt 4,600

times as much bthymidine as vitamin Bl2 is required to cause a given response

by L, leichmannii. Roughly the same ratio of thymidine to vitamin Byp was

found by investigators at the Lederle Laboratories using a different Lacto-
bacillus leichmannii strain (ATGC 313) and a different assay medium.

The results obtained in a number oP assays of natural fishery maberials
are recorded below. Crystalline vitamin 312 was. used as reference standard
in these assays. ' '

Material. _ mhg APF/g ug APF/1b.
. dry wh, oy whe
. Lingeod liver o : 380 0.17
" Halibut liver 520 - 0.24
Lingcod liver 880 - 0,40
Dogfish liver - ' 96 0,044
Lingecod viscera ' , 8 - 0,038 ‘
Lingeod viscera wash water (from alkall T ) :
vitamin A extraction process) . : S 200 '0,091 |
Red cod flesh ' i3 . © 0,059
Lingcod flesh ' 180 - 0.082 ‘
Mink food {Chiefly ground hallbut heads) 110 0,050
Little neck clams . 2500 1.1

Dried fish liver meal (Washingbon Lab., U. s A) AT0 " . 0.2
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Material mﬁg AEF/Q mg- APF/1b.
IR ' ‘ ‘drv wt dry wt.
Gondensed flsh solubles (Tuna cooker Julce) 460 L 0.2
oo n u (Alaska herring) 660 - 0,30
n " " (California sardine) - 460 0.21
) # , W 1" (Tuna,) 270 0012
- it 1 (Menhaden) . 300 0.14
u w, .. (White fish) 81 0.037
" W " (Norwegian whale) 320 0.15
" - u " (Sperm whale, pH 6.8) 170 0,077
1 1 n ( .n 1 pH 4.5)._ 85 0,039
- n u (Dogfish) 78 0,035 -
" U u  '(Uncerta1n orlgln) 22 0.01
_oon 1 t X 460 0.21
" " " n " ® 200 0,091
Stickwater (Herring; stored 1 year at =20° G.)) 180 0,082
S (Cthum salmon offal) 540 0,25
L (Pink and sockeye salmon offal) 500 06,23
- (Pink salmon offal) 530 0,24
" o w0 ") ' 600 - - 0,27 -
FlSh Meal (Pink salmon offal, stored about 2 years) 170 0.077
(. n n 2 ) 190 0.086
woonc (oo 1 " "2 w.) 210 - 0,095
it 1 (Chum 1 1t ft 2 4] ) ' 520 0°2£
m - ®. (Sockeye and pink " " " moo2 nm ) 260 0.12
" " - (Whole herrlng 360 0,16
1 k] ( ] r) ) 1510 0969
1 ", ( - ) : 1270 - 0058 :
n }n _ ( " 4) (?) 176 - 0,08
un”] " ( 1 ) ) 300 0.14
" % (Sole and red cod fillet waste) 81 0.037
w " (Fillet waste,.solvent extraction process) - 69 . 0,031
Meat meal (50% proteln) 170 0.077

'_,EStored at least 2 years under ordinary temperatures.

" These results 1ndlcate great varlatlons in APP content of flshery
materlalsne

Clams (only a slngle sample - examlned) have an apparently hlgh AFPF.
content, and this result should bé further explored using different: samples

of clams, other shellfish and lower forms of marine Llife.

Livers had

relatlvely high AFF valuves, and the apparently low value for dogflsh liver
is due to the fact that the high oil content was included in the dry weight.

The amount of APF in fish meals and solubles varied very greatly, and this .

~

would 1ndlcate that possibly ‘some standardlzatlon might be desirable. : -

The lower value obtained in the acldlfled sample of identical -sperm ,
whale solubles would suggest that acldlflcatlon before process1ng/m1ght
destroy Biz aetlve substances.

It must be emphasized that some. of the APF measured in the various

" products may have been in the form of the various deoxyribosides, so that

the values recorded may indicate a fictitiously hlgh V1tam1n B12 content.

b

e
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- - Since "commerclal AFF! (mlcroblologlcal orlgln) sells for about $0. 20-
T per milligram, the calculated value of condensed fish solubles (assumlng 50%
“dry wt.) on this basis would only be-at thée most $0.03 per 1lb. ‘Unless these
solubles are shown to. contain unknown essential nutritional factors in® -

addition to vitamin Bjp then the need for‘fortlfylng them in some way W1th
thls vitamin is apparent .

~
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SUMMARY NO, 29

- ATTEMPT TO DISTINGUISH VITAMIN B12 FROM ' P. W. Ney
’ DEOXYRIBOSIDES BY ALKALI TREATMENT C : ' '
Recent publlshed work has shown that V1tam1n B12 is rapldly destroyed
" by Brief éxposure to alkali (pH 10) at 120° G, On the other hand thymidine
- {and presumably the other déoxyribosides) will withstand such treatment for
1.5 to 2 hours in presénce of protein. This then would appear to offer a
‘ method of dlstlngulshlng vitamin B12 from deoxyr1bos1des 1n protsln materlals.
v /
: Portions of elght of the papain hydrolysates used to- determlne ARE '
- activity by the Skegg method (Summary No. 28) were heated 2 hr. at 120° C.
at an initial pH of 10, and the treated solutions were cooled, neutralized
-and re-assayed. The results, recorded'herew1th; indicate that this method
will not prove satisfactory for in some instances higher values resulted
after such treatment. Whether this is due to destruction of inhibitory bac-
teriostatic substances by the alkali treatment or to hyﬂroly51s of deoxyrlbo—
nucleic acld to yield deoxyrlbosldes is not clear. .

-

f : Sample No. . mhg Bio active substances per gram dry wk.
L Before treatment After treatment

21 - - ' 160 t 170 .

. 26 - T 340 4 . 240
30 ‘ _ 78 : 160
33 T A 65,
35 S 170 - U
41 , . 12 . ' g .

A2 : . 230 - ‘ : R

S, L4, e 97 ” L ’ 79

. _SHMERY WO, 30

 ATTEMPTS TO DISTTNGUISH VITAMIN By2 FROM DEOXYRIBOSIDES H. L. A, Terr
IN PISH HATERTALS BY USE OF SPEGIFIC MIGROBIOLOGIGAL . S
TECHNIQUES - . ,

‘Certain tissues of animal (including flsh) origin (for example thymus; -
spleen, liver and sperm) contain considerable ‘amounts of nucleoprotein composed
of protein in combination with chromonucleic acid (deoxyribosenucleic acid,
thymus nucleic acid). This chromonucleic acid yieldt by -enzymic hydrolysis
(polyneueleotldase) four deoxyribosides ‘containing either thymine, cytosine,

_ guanine or adenine linked to 2-d-deoxyribose. These four ‘deoxyribosides,
and to a 1esser extent, chromonueleic acid 1tself, possess vxtamln Byo

N
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activity for certain bacteria used for the assay of this vitamin, and this may
complicate the results obtained in such assays. Certain methods have been .
devised by which it is hoped to overcome this difficulty. Thus Merck and“Go,
have developed a special cup-plate assay technigue based on the "exhibition zone"
method used by British workers in their vitamin Bjp work. A confidential
memorandum describing the details of this technique was kindly supplied by
the Merck Co., and also a small supply of the actual culture medlum used.
This method is said to be insensitive to deoxyribosides.

A number of tests have been carried out using this method. It was found
that almost identical results were obtained with the Merck medium as supplied
and a similar medium prepared in the laboratory under the specified conditions
only using -a different type of acid hydrolysed casein. In common with inhib-
ition and exhibition zone techniques of this type it was found that the growth
zone diameters increased linearly with the logarithm of the vitamin Bj2 con-
centration between 10 and 750 mg per ml. of this vitamin. The most sensitive
range appears to be bebtween 10 and 300 g/Blg per ml. of sample. .Tests,
using thymidine kindly supplied by Prof W. Shive, showed that there is no
bacterial response to 40 fig of this deoxyriboside per ml.

It has been found that this method works reasonably well with materials
rich in vitamin Bj2 such as commercial "APF" and certain liver concentrates.
Results with natural fishery materials have not been very promising. Consid-
erable difficulty has. been experlenced, because, instead of the clear cut
growth zZones characteristic of vitamin Byp, diffuse or "fuzzy" zones are

' produced. Naturally these zones cannot be measured with any degree of pre=~

cision. The reason for these results is not clear. However, it is usually
necessary to use rather high concentrations of fish hydrolysates, and since
the technique is ultimately based on the rate of diffusion of vitamin Bio
into the agar medium, it can readily be seen that substances which affect the
diffusion rate will influence the test. Bacteriostatic compounds might also
exert a marked iﬁhibitory influence. ' : ;

More work is belng carried out using thls method for it has the
advantage that it forms a rapid means of’ determining vitamin Bj2 in relative-
1y high concentrations; and offers promise in the work dealing with bacterial
productlon of this vitamin (Summary No. -31).

A further method which.offers a possible means of distinguishing
vitamin Bys from other active substances is now being studied. This is one
devised by the Lederle Laboratories utilizing a protozoan organism, Euglena
gracilis. It reputedly measures vitamin Bj2 but not deoxyriboside activity,
and is very sensitive to vitamin Bjp. If it proves satisfactory it will be
used to check results obtained by the Skegg method. It is also intended to
separate Bj2 active substances in fish materlals by filter paper partition
chromatography.
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‘cultures incubated 7 days at 28

SUMMARY NO. 31 N N

/

' ATTEMPT TO INCREASE THE'VITAMIN B12-ACTIVE SUBSTANCES _ . H. L. A. Tarr

IN TISH MATERIALS BY MICROBIOLOGIGAL ACTION

The Streptomyces organisms used in the 1ndustr1a1 productlon ‘of AFF
are slow growing and require rather exacting conditions for proper growth.
However, it has been shown that certain bacteria commonly present in soil,
manure and decomposing organic matter are able to form APF or vitamin Bip.

"It was thought that bacteria of this type might form Bjp active substances

in fish waste materials. Organisms of the following genera were obtained

" from several culture collections: Bacillus, Achromobacter, Chromobactérium,

Sarcina, Micrococcus, Proteus, Staphylococcus, Aerobacter, Alkaligenes,

"Bacterium and Tetracoccus. Also 4/ cultures were isolated from 12 different

B. C. soils. These were probably largely aerobic Bacilli of* the Subtilis-

' Mesentericus group, but as yet no attempt has been made to classify them.

The following procedure is being followed in order to determine which of
the organisms form vitamin Bl2 active substances. Eighty cultures have so -
far been tested., L

Known cultures were inoculated into Skegg vitamin Bjo-free medium and

~incubated at 28° C. After 7 days all but one culture gave growth,' though

several grew feebly. A second transfer was made in the same medium and most

. of the cultures gave growth, but many grew quite feebly. After 1 week at 280

the vegetative cell cultures were killed by heating at 80° G. for 10 minutes
(spore formers destroyed by brief autoclaving at 120° C.) They were then
tested to ascertain whether any of them showed vitamin Bjo activity as follows.
Skege medium solidified with 2% agar inoculated with L. leichmannii was
allowed to solidify in sterile dishes and 10 mm. cups were removed with a cork
borer. The test solution {or vitamin By standards) were introduced into o
these cups and the exhibition growth zones were measured after 1 day at 38 C.
This method was found to be sensitive to thymidine (2 to 40 fig per ml. gave

the usual logarithmic response) and to vitamin Bi2 (2 to 200 mug/ml.) Unfor=-

tunately, as with the Merck cup-plate method previously described {(Summary
No. 30) the growth exhibition zones, which were sharply defined with pure
vitamin Bjg, were usually diffuse and "fuzzy" with the culture fluids. It
was found that 1 out of 45 cultures tested produced Bj2 active substances
by this method. It was not possible to obtain an accurate measurement of
the amount formed because of the diffuse zones.

Cultures. were isolated from soils by plating using Skegg medium plus
2% agar, and incubating the plates, after inoculation with dilute soil sus=
pension; for 1 or 2 days at 28° F. Usually about 0,00l M. cobalt was added
to this medium in order to see whether a purple colour developed in any of
the surface colonies. Dr. Lewis of the Western Regional Research Laboratory,

Calif., had isolated an aerobic spore former from soil which formed Bj2 and

gave a purple colour and vitamin Bl active substances in the liquid growth

medium {personal commnication). GColonies which developed after 2 days at

28° ¢, were inoculated into Skegg liguid Bl12-free medium and the resulting
It was found that 20 out of-40 cultures

tested formed Blz-actlve substances.
1
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Eight of ‘the most actlve cultures were grown in sterilized ‘neutralized
herrlng and salmon offal sblckwater for 14 days at 280 ¢, .Tests were made at

~intervals for formation of Blg-actlve substances using the-Skegg cup-plate

assay method. There was a'definite increase in several 1nstances, and in
some cases, there seemed to be a slow decrease after the initial increase,

Since the Skegg cup-plate method responds not only to vitamin Bi2.but deoxy-

ribosides as well, the Merck cup=-plate method was applied to these samples
since it reputedly determines only vitamin B12 (seé Summary No. 30). The. "
results were not entirely satisfactory since with most of -the samples rather
diffuse growth gones were produced. However, in several instances a definite
increase and good compact growth zones similar to those found with vitamin
Byo were obtained, and from 40-75 mug of vitamin Bjp were apparently formed.
The highest value would be at the most roughly equivalent to 0,3 mg. of vitamin
Byo per 1lb. of dry wt. of material., Further work designed to test effect of
substrate (material), temperature, aeration-and other factors is under way.
The experiments.are strictly exploratory and are naturally hampered by lack
of published }nformatlon in'this relatively new field of investigation.

SUMMARY NO. 32

PROJECTED COLLABORATIVE EXPERIMENTS DESIGNED. TO RELATE H. L. A, Tarr
VITAMIN Bj2 AND VITAMIN B12-ACTIVE SUBSTANCES CONTENT

OF FISH MEALS AND CONDENSED SOLUBLES TO0 THEIR VALUE IN

CHICK NUTRITION

Though it is known from published work that there is some general re-

lation between the vitamin B1o content of animal feeds and their ability to

enhance growth of chicks and pigs, it has not been definitely shown that the

‘conbent in vitamin Bjp active substances as measured by microbiological assay
procedures always parallels the growth promoting qualities of such feeds.

During a recent visit to this coast by Dr. Clandinin of the Nutrition Depart-
ment, University of Alberta, several discussions were held, some in conjunction
with representatives of local fishing companies, in order to plan some collab-
orative tests. Tentative arrangeménts were made to obtain supplies of salmon
offal meals, herring meals at different seasons, whale meal and condensed

fish or whale solubles which are obtained during reduction of these materials.

It is intended that this laboratory carry out microbiological assays, perhaps

by two different methods, that the nutritional tests be made by Drs.

Clandinin and Robblee at the University of Alberta, and that the findings be
compared. :

SUMMARY NO, 33

DISTRIBUTION OF ESSENTIAL AMINO ACIDS IN FISH | H. L. A. Tarr
PROTEIN PRODUCTS TR ey

" -Work on this project (see Annual Report of this Station for 1948,
Summnary No. 29) has been completed. An indusbrial:memorandum was prepared in
order to summarize the results and to enable them to-reach those interested -
prior to scientific publication. A second scientific paper on this subject
has been accepted for publication in the Board's Journal,




SUMMARY NO. 34

ANALYSES OF FRESHWATER FISHES FROM GANADIAN P, J. Schmidt
INTERIOR PROVINCES

The programme of analysis of typical freshwater fishes from the interior
provinces, instituted in February 1948 was continued (see mimeographed Annual
Report for 1948, Summary No. 28). The results of some of this year's work
were described in Industrial Memorandum No. 12. Further data will be issued
in a subsequent memorandum.

Proximate analyses were made on the following fishes: Bowfin and ling
from Ontario, jackfish,
mullet, tullibee, pickerel
and whitefish from Sask-
atchewan, inconnu from
Alberta and goldeye from
Manitoba. The proximate
analyses were again made
on the different parts of
the fish (flesh, skin from
flesh, head, viscera, res-
idue). A total of 180
analyses were made..

The chemical char-
acteristics and vitamin A
potencies of the oils of
these fishes are reported
in Summary No., 39.

From the data of
the separate proximate
analyses of the different
parts, the composition of
the whole fish was cal-
culated and the results
tabulated on the follow-

ing page.

Mr, Schmidt, Assistant Chemist, operating
the 12-unit electrical Xjeldahl digestion and

distillation apparatus acquired in 1948 to
replace the original home-made gas apparatus

used since 1928, and to facilitate analyses
of interior provinces fishes '

- Photo courtesy Film Board of Canada
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LocalltJ Mois-

Species  Sciehtific Name Probein Ash TFat Calories
: ture : - , per 1lb.
Bowfin Amix calva Ontario‘ 72.2 19.4 3.94 5.21 581
Ling Lota lota maculosa . Ontario - 80.9 15.1 2.56 2.16 372 .
Jackfish - Esox lucius . Sask. 75.6. 18.5 3.31 3.56 495
Mullet Moxostoma rubreques Sask. 75.0  16.6 . 3.95 4.91 516
‘Tullibee Leucichthys tullibee Sask. 77.4 - 15.9 3,00 4.80 498
Pickerel Stizostedion vitréum Sask. 73.1 ¢ 16,7 3.6L 6.86 600
Whitefish Coregonus clupea=-: S
formis - Sask. .. 74L.6 . 16,0 2.8, 7.01 592
Inconnu Stenodus leucichthys S Do .
mackenzii ~ Alberta 72,6 16.9 2,86 8.82 686
Amphiodon aloscides Manitoba‘ 70.8 16.9 4.80 '7.98 650

i Goldeye

The range and average value of the comp051t10n and the calorific value
of the separate components of the ueparate components of the 16 species of .-

_freshwater fish analyzed—were ‘calculatéd” and are'recorded belOW"-:“r“ﬁw<<a

Constituent

- Moisture - Fat

Percent of Protein Ash Calories .
portion of whole fish ‘ A per 1lb.
fish ~represented W

) Range Av. Range Av. Range Av. Range ‘Av. Range Av. Range Av.-
Edible flesh 27.4= 37.2 72.6- 77.8 15.7- 17.4 0.98-" 1.25 0.90- 3.38 347- 467
N 5.4 82.0 - 19.4 2.38 - V9,57 724,

Skin from - 5.0- 7.7 57.3- 74,0 16.2- 19.1 0.73- 0.86 1.19- 7.37 /28- - 666
edible flesh 12.5 78.6 .. 235 .28 . 26.8 1431
Head . 9.11- 21.1 68.3- 73.7 12.5- 14.3 4.25- 5.72 0.86- 6.64 292~ 546

29.6 : 81.7 17.1 7.3, - 14.9 880 .
Bones, fins, 13.0- 20.4 57.9- 70.0 15.1- 17.3 4.64- 6.9, 1.39- 6.29 366- 588

scales, ete. 29.9 ' 73.7 - . 20.7 - 12,8 16.5 992
~ Viscera . 6.5~ 13.6 LL.T7- 68.3 7.85- 14.6 0.33-1 1547 5.56- 15.4  482- 922
) 21.6 80.2 25.3 2,95 ... 46.3 2096
Whole .fish - 100,0 68.9- 73.9 14.6- 16,5 2.29-° 3.35 2,16- 6.63 372- 587
' 80.9 o 19.4 ‘ 4043 : “ 4.7 908
"+ The samples analyzed showed a wide variation in o0il content. Manitoba

whitefish (from Lake Winnipeg) had a higher oil content than any of the other
species and the value for the whole fish was approximately twice that obtained
for 2"different. samples of Saskatchewan whitefish. The oil content of each
component of Manitoha thteflsh was higher than that- for'.the corresponding
components . of any other species analyzed. The oil content values for the

‘whole fish was lowest in Ontario ling (2.16%) whose liver contalns 25,7% oil.

The varlatlons in calorlflc values are largely due ‘to the variations

' 1nA011 content the protein content being relatlvely uniform,

"
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SUMMARY NO. 35

INVESTIGATION OF WHALE AND FISH LIVER MEALS : " N. E. Cooke
‘ ‘P, J. Schmidb
H, L. A, Tarr

In view of the fact that whale and many fish livers with a low oil con-
tent are obtainable on this coast it has been decided to investigate the
manufacture of meals from these livers ahd analyze them for a nutritional
source of protein, fat, mineral matter, vitamin A, riboflavin, thiamine,
nlcotlnlc acid, and vitamin Bjs. If the results indicate high levels of .
these constltuents as would be expected by analogy with liver meals produced
from cattle, it might be possible to use them as blending meals. Sample

" liver meals from four humpback and ten sperm whales have now been prepared

in the lyophilizer and are being analyzed. It is intended to prepars samples
of finback whales, salmon and halibut liver meal in the same way.

Although. the most economical way to produce liver meals may be by
some method other than lyophilization, this technique does give a product
in which the vitamins and ¢ther factors have not been heated and it serves
as the acme of perfection for a meal. Other samples will be prepared by the
spray drier when it is installed. The results of the two series will be
compared statistically.

SUMMARY NO. 36

ARMY ARCTIC RATION . : N, M., Carter
- ‘ J. S, M. Harrison
N. E. Cooks -

P, J. Schnidt

A request from Army for suggestions on a fish product to be included in
a special Arctic luncheon ration was referred by the Department to the Station.
The conditions and limitations imposed to meet Army expectations made soms
further information desirable in order to be able to meet the time element
involved. It was decided to submit immediately some samples of the types of
dehydrated cooked fish flesh product developed at.the Station during the war
(Prog. Rep. Pac. No. 56, pp. 7=9, 1943), and to experiment further with other
types of material while awaiting-additional information. One of the conditions
imposed was a desired weight of 3 oz. with a calorific value of 400=450. Three
ounces of pure protein.can supply only 348 calories; hence a 3~o0z. unit would
have to consist of not less than 11.5% fat, and not more than 88.5% protein,
exclusive of any moisture content whatever, to reach the minimum calorific
value of A00. Allowing for a low moisture content, the calorific wvalue is
best retained by addltlon of a greater proportion of fat. Rancidity effects
are thus invited. ‘

Mr. Harrison prepared a type of deep-fried fish cake from canned sock-
eye salmon that had been drained of excess moisture, then incorporated with
sufficient whole=wheat flour to form a cake which was deep fried in lard to
remove much of the moisture and to firm it. Sample cakes were individually
wrapped in parchment paper and packed in cans which were given a thermal
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processing. Such cans would serve as containers during storage, to be opened

on the day .of issuing the ration.

M, Cooke prepared a type of fish biscuit from salmon flesh that had
been dehydrated by freeze drying while raw (see Summary No. 55). The raw
"flour" was mixed with butter, salt, and an accepted antioxidant (Griffith's
G=4) to retard rancidity since the bars need not be hermetically sealed for
other keeping qualities, and baked in the form of bars. Typical analyses,’
performed by Mr. Schmidt, showed a content of 29.4% protein, 55,9% fat, 2.5%
mineral ash, 12,2% moisture. The calorific value of such a 3-oz. bar would

be 546.

Samples of the cakes and biscuits were submitted, and further samples
are to be prepared in the light of additional 1nformat10n recently received
from Arny through the Department.,
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A SUMMARY NO. 37
REVISION OF BULLETIN ON MARINE OILS o B.E. Bailey

- - . : ) [

The manuseript of the revision was sent .to Dr. H.N, Brocklesby for

-eriticism., He suggested a number of changes and additions. These were made,

and the manuscript largely re-typed. DPr, Carter has since been going over -
the re~vised menuscript. At the time of writing the present report,

| Chapters 1 to 5 inclusive of the revision have been sent to Dr. Reed for
-arranging commencement of typesetting, The rest will be submitted as rapidly

as the final internal editing progresses.

There ara~a tobal“of 510 reférences in the revision, exclusive of those

-on specifications. Of that 510, approXimatély 215 are  to papers published

since the latest references giwen in Bulletin 59. A substantial number of
1949 references are included. :
’ i

«  Of the two additional chapters which, as mentioned in last year's
Annual Report (Summery No. 33, 1948), were still to be completed - one on
specifications for marine oils in different countries, and one on analysis of
merine oils - the latter has been completed (it was condensed and called "The

- Significance of Analytical Values.") In connection with the other chapter
‘information has been obtained respecting specifications for marine oils in

Norway, Sweden, Denmark, Germany, Belgium and France, in addition to the
countries mentioned in last year's Annual Report (Summary No, 33, 1948).
Much of this additional information has been translated and typed out.

SUMMARY NO, 328

EXPERIMENTAL WORK IN CONNECTION WITH THE REVISED EDITION

OF BULLETIN ON MARINE OIIS "B.E. Bailey

- {a) Variations in Iodine Value of Herring 0ils. - Some processes in
which pilchard oil was used require an oil of high unsaturation. The scarcity
of pilchard oil-made it advisable to find out if herring oil could be used
instead. Herring oils do not generally have a high enough iodine valus to
make them suitable for many such applications, Howdver, data in Bulletin 59
(Table IXIX, page 388) indicated that the ;odlne value of some samples of
herring oil is unusually high. To provide more comprehensive information
than is contained in that table, samples of bulk -shipments of herring oil from

the various parts of the B.C. coast and covering one entire season's production

were obtained from Shafer-Haggart Ltd. (fishery-products brokers of Vancouver)
for determination of iodine value. It was thought that perhaps the oil from .
one particular part of the coast at one particular part of the season might
have an espeoially high unsaturation. Such oils could then be segregated and
used for applications requiring an oil of high iodine value. However, the
highest iodine valus (of the 31 representative herring oils examined) was only
135; and no particular seasonal or geographical trend was found. The. over-all

range in iodine walues was from 112.74 to 135.0. Apparently any wide individual

variations in the iodine value -of herring oil, such as had been reported by
Brocklesby in Bulletin 59, are nullified by the mixing of bulk shipments in
large tanks. 'The data obtained have been incorporated in the revision.

Az
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v

{b) Characteristics (Analyses) of Fish Oil&'“,«-= To provide further data
for the revised edition of the Bulletin on Marine Oils the following analytical

L, determinations were made on various fish oils during the present year. Saponi-
fication value: 25 oils; free fatty acids: 19 oils; unsaponifiable matter: , -
25 6ils: and iodine value (in addition to those in 2(a) above): .13 oils. ,

The data obtained have been incdrpbrated'in the revision.

SUMMARY NO, 39

THE GHEMICAL CHARACTERISTICS AND VITAMIN A POTENCY OF P.J. Schmidt
FRESHWATER FISH OILS o -
- This work was a continuation of last year's investigation of the .
chemical characteristics and vitamin A potency of freshwater fish oils. . (See
_ mimeographed Annual Report for 1948, Summary No. 36). The data obtained dur-
. ing the year will be found in Indusbrial Memorandum No. 12 and in a subsequent _
" memorandum.

The 01l samples for these analyses were extracted from the liver,

" remaining viscera and body of 6 to 10 fish of ten different $pecies. To
determine the characteristic-properties of these o;ls the following tests were
mede: oil content, vitamin A potency, saponification valu.e9 percent free fatty
acids percent unsaponiflable matter and 1odine numbero A total of 144 deter-
minations were made.

: The following data inoludes the. vitamln A poteney of some of the oils.
examined,

. Liver or 0il ~Vitemin A
: . Scientific Nems - ‘wiseera as Con~ . 'U.S.P, units
Type of 0il : of Spécies % of whole tent per gm. of
b7 - o " fish oil
Alta, Common Catostomus =~ . i
. Sucker liver ' commersonnii 0.70 - 5.83 10,300
Ont ., Bowfin liver Amia calva 1.9 - 8.49 10,500 |
Ont. Ling liver Lota lota maculosa 3.9 5.7 3,980
Man. Ling liver Lota lota maculosa 6.0 35.8 2,050
Sask, Jackfish liver Esox lucius v 2.8 3,56 38,000
Sask. Tullibee liver Leucichthys tullibee - 1.1 " 9.74 . 54,600
- Alta, Inconnu liver . Stenodus leucichthys - 091 4,28 52,000
. Sask, Pickerel liver  Stizostedion vitreum 1.9 . 6.07 59,200
' Sdsk, Whitefish liver Coregonus clupeaformis 1.4 8.96-. 12,200
Sask. Tullibee viscera Ieucichthys tullibee - o AN L
.. less liver ~ 4,6 8,37 _ 22,000
_Alta, Inconnu viscera ' Stenodus leucichthys ; ) -
less liver mackenzii 7.4 - Bl.2 l 440
. Sask, Mullet wiscera Moxostoma rubreques . ) :
inecluding liver ' ' 4.4 -~ 6.9 1,772

The vitamin A assays were made on the unsaponifiable matter of the oils,
using a Bee Spectrophotom.eter° The conversion factor 2000 was used to

convert E i at_325 mu to U.S P; unlts per gram.or 011 Only a few of the
‘ em.,’ -
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visceral (less liver) oils were found to contain considerable amounts of
vitamin A. Of the visceral oils assayed only those from the tullibee and_from
the inconnu possessed\a potency of over 1000 U.S.P. units. None of the body
0oils were found to contain appreciable amounts of vitamin A, the potency
ranging from 107 to 480 U.S.P. units per gram. The vitamin A assays indicated
that the following liver oils possessed some vitamin Ag: Saskatchewan and
Manitoba pickerel, Ontario bowfin, Saskatchewan jackfish, and Alberta inconnu.
None of the ling liver oils possessed the absorption spectra characteristic of
vitamin A,. However the sample of Ontario ling liver o0il examined last year
did show Indications of vitamin As.  Presumably, the presence of vitamin

is not restricted to certain species. There were no indications that any

of the body or visceral oils possessed vitamin Ap.

The results of these analyses indicated that there was no consistent
relationship between the chemical characteristics and the vitamin A potency.-
They showed, however, that oils with small amounts of unsaponifiable matter
have a low vitamin poteney. A high percentage of unsaponifiable matter does
not necessarily indicate a potent source of vibamins. :

Reported below are the average value and range of the amalytical results
obtained for freshwater fish oils from ten different species of fish.

Cee Free

.. Type of |Fat Content % |Sapon. Value | Fatty.Acids %  |Unsapon. % Todine No.
0il Range - Av, |Range | Av. |Range Av. |Range Av, |Renge |Av,
Liver 3.4 -40.8 |12.8 |168-191 | 183 2001-5909 33.3 |0,71-10.8{7,14 [ 112-171]140
Viscera | , -
less 0.81~51.8 |14.7 |171-200 | 186 |4.88-29.7 | 16.2 1;45=9°90,4°84 108-178| 138
liver ' '
Body. 1.19=10.3 | 4.311183=205 | 185 | 2.20-20.2 | 8,73|2.50-5,35|3.43 |115-~147|132

The high free fatty acid values indicate that the storage conditions
of the £ish were unsatisfactory prlor to their arrlval here from the interior
provinces, »

The results of the analyses indicate that the chemical characteristics
of oils from different fish of the same species are not uniform.

SUMMARY NO., 40

CHARACTERISTICS OF BELUGA WHALE OIL P.J. Schmidt -

A sample of head oil and onme of body oil were received from the Game
and Fisheries Branch, Winnipeg, Man. Some characteristies of these oils are

"~ recorded below:

Sapon. Value | Free Fatty Acids % | Unsapon. % | Iodine No.”| Vit A o P

Sample Vi E g il
Héad oil| 297.0 - .. B.54 3,18 - 32,6 < 500
Body oil 218.4 1,23 1.57. 93,8 226
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" structure of the cup quantitative assay was imposs1bleo_

SUMMARY NO, 41 . .

{
, ) . f o \ (l
LIVER OIL PRODUCTION S IR | , L.A, Swain |
' < ‘ ‘ : N.E, Cooke
On returning to Vancouver after visiting the Atlantic Flsheries .
Experlmental Station and dlSGuSSlng with Dr, Vandenheuvel his new method for

- liver 011 extraction, a modified Waring Blendor cup with heating jacket was

made. It was hoped that this method could be adapted to livers with a low oil
content, Several solvents including butyl and amyl alcohols were used to
extract salmon livers. In general the method worked but due to the inherent

RV ?
Ty

" The method described by Dr: Vandenheuvel (Appendlx No° 32, 1948 mimeo- .
graphed -Annual Report Atlamtic Fish. Exp. Stn.) was applied to'-some dogfish
liver which hed been homogenized in a Waring Blendor, let stand a“week, and -
re-homogenized before subdividing into small samples in test-tubes. Verylng

- volumes of a solution .of sodium hydroxide were added to 4 tubes. They were

kept a few mlnutes at 50 C with stirring, and then let stand. Similar sets
were heated at so and 70°, The settled oils were decanted through anhydrous

sodium sulphate. All showed the same vitamin A potency as oil extracted from
some .of the liver by steaming, probably due to the length of storage of the

" ground material. Further application of the method has been delayed, pending

repair of a Blendor cup modified to his design. ' ~
- SUMMARY NO. 42

 VIPAMIN OIL TMPROVEMENT o B : '_ L.A. Swain

At the request of A. W Nickerson and Co, of Prince Rupert an attempt
was niade at clarifying a sample of oil produced by that Company from preserved
shark livers. It was viscous and turbid, resembling in appearance & cold herr- .
ing 0il. It was only partially soluble in fat solvents, and a definite residue _
remained on .addition of acétene, resembling lecithin., However, while giving a
positive test for phosphorus it gave a negative test for nitrogen. The oil
contained 1.4% water, the removal of which by heating under vacuum left a clear
dark oil which solidified on cooling. Addition of thé oil to a large volume of
dogfish liver oil formed a cloudy mixture which slowly separated to a clear
brownish oil with a small settled sludge° This was-essentially a method of
increasing the vitamin A potency of the dogfish liver oil.

A very viscous black visceral oil was submitted by Solvex) Ltd. for:
possible improvement. It contained 5.5% unsap. Much of the coloiir was removed
by a partial saeponification which, however, increased the vitamin A potency
only slightly due to loss of vitamin in the soap phase.

SUMMARY NO, 43

LIVER OIL FROM THE OCEAN SUN-FISH (MOLA MOLA) L,A, Swain

'A 48-1b, speclmen of the Ocean sun-fish; Mola mola, was landed in
Vancouverc Its liver, 730 g., was -3.4% of the weight of the fish. It contained
50,1% oil. The E 1%/1 cm, value at 328 mu on the oil was 0.147, and at 385 mu
on the unsap was 0.105. The ultraviolet absorptiom curve of the oll showed no
inflectlon for vitamin A, only" rlslng values with shorter Wavelengths The oil
was therefore of no value as a source of vitamin A,
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SUMMARY NO, 44

VITAMIN A SIABILITYOLA) TEST o L.,A, Swain

The dogfish liver oils prepared by several methods (described in mimeo=
graphed 1948 Annual Report, Summary No. 35-B) were again blown with air but for
a longer period of time than before, yielding comparable results. The ether-
extracted oil was the most stable, followed closely by the methylene chloride-
extracted oil. The steamed oil was least stable, the alkali-steamed oil was
slightly more stable than it, DPeroxide values increased rapidly at the time of
50% loss of vitemin A.. These conclusions follow from examination of 20 samples
of oils for whole oil vitamin A, unsap vibtamin 4, and peroxide values.

Commercial extraction of liver oils in early days of the industry
required preliminary removal of gall bladders from livers, This requirement is
no longer. followed carefully, especially with dogfish livers where the large
number of livers handled together with the relatiwely inaccessible location of
the gall bladder (compared for example with halibut liver) make the procedure
difficult. The effect of bile on vitamin A stability in dogfish livers seemed
worthy of examination. The bile was removed from two livers which were then
ground and mixed thoroughly and divided in two parts. All the bile was then
mixed with ome of the two portions. The 0il was separated from each portion
by steaming and centrifuging, and spread on filter papers. The oil from the
bile=free liver lost 50% of its vitamin A in 176 hours, whereas the oil from
liver plus bile lost 50% in 189 hours. In other words it was slightly more
stable, suggesting the bile to be possibly an asset.,

Shaking a semple of dogfish liver pil with dilute alkali solution either
cold or bot, or with a saturated solubtion of alum did not affect the stability
of the oil appreclably, time for 50% loss of vitamin A being between 69 and 66
hours, for the original oil being 70 hours., However, shaking the oil with
finely powdered alumina increased this time to 86 hours. None of these treat-
ments affected either the vitamin A potency of the oil or its peroxide valus.

(B) IN LYCPHILIZED WEALE LIVER

A sample of whale liver meal, prepared by Mr. Cooke by lyoghlllzation
of liver, was subdiv1ded and the samples (seven) were stored at 0°C., at room
temperature and at 29°C. in closed brown bottles and in open Patri dishes,
and in a clear glass closed bottle at 29°C. under continuous illumination.

A sample of each was periodically removed, destroyed by saponification, and
the unsap extracted with ethyl ether for vitamin A detérmination, This was
done by measurement of ultraviolet absorption at 325 mu, by applying Oser's
correction to this value (Anal. Chem. 21, 529) involving measurements at
312 and 336 mu (41 samples), and for some by antimony trichloride reaction
(21 samples).

The bottled samples at room temperature and at 0°C. retained 90% of the
original vitamin A (325 mu measurements) at 25 days, then dropped quite rapidly;
that at 28°C. was lower in vitamin A potency than the others at all times.

The samples in open Petri dishes dropped in potency immediately. Oser's
correction reduced -all potencies very materially, and soon caused "negabtive”
potencies on samples which still gave a good blue colour with antimony tri-
chloride, implying the inapplicability of the correction to these samples.
The antimony trichloride values followed the 325 mu determinations.
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SUMMARY NG, 45

4

CEROMATOGRAPHY | B - © L.A, Swain

. (&) Fish oils.- The losses of vitamin A experienced in columns has been
found to be.due, in some cases, to ihcomplete elution of the vitamin by small’-
volumes of methylene chloride, since-ethyl ether produced almost quantitative
recovery. This conclusion followed from experiments w1th actlvated alumlna
from’five dlfferent ‘sources. .

Some of the unsaps prepered during Dr. Bailey's examination-of liver
oils for the Oil Bulletin revision wers separated in columns of alumine by the
procedure developed in this Laboratory (Summery No. 42, mimeographed 1948
Annual Report), with the following results. A sample of humpback whale liver
0il unsap (8.6% of the oil) was similarly treated.

S

R | %_of unsap sluted by .
Liver oil from - Light Methylene Ethyl - Mebthanol
- S petroleum  chloride  ether

Sunfish (Halifax) - . 17.4 10.5 773" 14,3
Crab- viscera 7.6 18,0 76.1 10.0 \
Spotted cow shark 10.5 - 9.8 80,2 3.7
Sleeper shark 4.4 13.7 85.5 4.2
Skate 3.6 60 25 12.9
Jew-fish i 3.8 68.8 47.0 11.1
Sole - 8.4 44 .6 71.0 8.1

" Basking shark 95.3 2.6 6.8 . 3.4
Humpback whale 8.1 - 61.6 25.3 - 5.0

(B) Separation of vitemin A and kitol in whale liver oils.- Passage of
methylene chloride solutions of unsaps from humpback and from sperm whale livers
through solumns of alumina allowed elution of a vitamin A fraction possessing
a characteristic vitamin A absorption curve. ZElubtion of the column with
methanol produced a fraction with an E maximum at 280-285 mu, which is character-
istic of kitol., It was noted that continued passage -of methylene chloride caused
elution of kitol. Solvents as used by Gridgeman et al. (Analyst 73, 662, 1948)
for the same purpose were also found satisfactory. :

SUMMARY NO, 46
VITAMIN A DETERMINATION’IN WHALE LiﬁER OIL - L.,A, Swain

At the request of the Western Whaling Corporation a series of analyses1
for vitamin-A was carried out by different methods on a sample of’ humpback ‘
whale liver oil, in -each case using Canadian Reference Standard Viteamin A
for ealculatlon of results., Some of" the results were published in Progress
Reports No, 79, p. 40, and for convenience are repeated here. Determined on
the unsap these values were &S shown in the second column. The ultravlolet
absorption values corrected after Oser's method, are shown also,

Method - Vitamin A, U.S.P, per g.

. : - ~ whole oil unsap -~
2000 x E at 328 or 325 mu, - 309,400 308,700
corrected after Oser - 183,600 . 197,500
Antimony trichloride 196, 7000 .. 170,400

Activated GDH 155 200
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A fourth determination, by rat feeding test, led to the value of 150,000 units
per g. The ultraviolet absorption method was expected to be high, because

of 'the frequently reported exbraneous absorption due to the recently named
substance, kitol. In this case, Oser's correction resulted in values approach-
ing the b;ological value. :

Two whale liver 0115, subnitted by Western Whaling corporablon, gave
the following results by different methods of vitamin A analysis. Here the
extraneous absorption at 328 mu was much less, although chromatographic exam-
ination showed the presence of kitol,

Method Vitamin A, U.S.B, per g.
0il 1 0i1 2
Antimony trichloride 39,800 138,000
- Aetivated GDH . 33,000 116,000
2000 x B at 328 ma " 42,000 A 142,000

At the.request of Western Whaling Corporation several solvents were
tried to determine the most effective for laboratory use in the determination
of vitamin A and oil in humpback and sperm whale livers. Samples of finely
macerated liver tissue were mechanically shaken with two portions of solvent,
anhydrous sodium sulphate and sand. Duplicate determinations were made with
each solvent used. BEthyl ether gave.the highest figure for the humpback
liver potency (E 1%/1 cm., at 328 mu being 4.45), then methylene chloride (4.32)
and isopropyl ether-(4.,25); light petroleum was poorest (4.0). Two samples of
the liver were destroyed by saponification and the unsap extracted (E=4.580),

-8 value slightly greater than the ether~extraction value, The oil conbent of

the liver was essentially the same with all solvents, about 5.5%. With sperm .
liver the check determinsations were not too good, probably due to the nop-
uniformity of the macerated liver tissue. All solvents averaged to essentially
the same result, E=4.38, the determination through unsap was 4.44.

SUMMARY NO, 47

;ATTEMPTED GONVERSION OF KITOL TO VITAMIN A ' L.A, Swain

I'In. cantinuation of an experiment described in mimeographed Annual Report (1948)

,Summary No, 39, some finely ground humpback whale liver, with sodium carbonate

" added to pH 8,5 was heated on a steam bath for 0.5 hr, Samples of this and .

€]

of ‘the original Iiver were sealed in evacuabed test-tubes and heated to 190°C.
in a corn oil bath, requiring 25 minutes. All but one tube exploded. Samples

as described below were destroyed by alkali, the unsap extracted and passed
through columns of alumina to separate vitamin A from kitol. The E-values
of the fractions were as follows: .

. Semple - Vitamin A fraction Kitol fraction

E 1%/1 cm. at 325 mu  E 1%/1 cm. at 285 mu
Original liver ' B _ - 3.39 0.85
Liver, heated with sodium .
carbonate at 100°C. ' 3.01 0.90

Original liver, heated ‘to 190°¢c. 1.02 0.75
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These indicate severe destruction of vitamin A at the high temperature, and
slight loss of kitol possibly through conversion to vitamin A,

To check this econclusion in a 1arger scéle experiment the "0il Utility"

"apparatus, used in the past at this Station for hydrogenation studies, was

nickel plated to overcome the contamination with iron of oil treated in it,

and rewound with resistance wire since the previous winding had. dlSlntegratedo
It was tested to 600 1b. pressure and found safe, Some sperm whale liver which
had been previously mixed with water and had its pH adjusted to 8.5 was warmed
to accomplish partial solution of the liver tissue (sample 1), was then heated
at 15 1b. pressure for an hour (sample 2) (all by Western Whaling Corporatlon)
Some of semple 1 was heated rapidly (20 minutes) to .200°C. (225 1b./sq. in.) -
with stirring in the Station’s apparatus and held there 4 minutes (sample 3).
Air was removed by blowing off steam. After maintalnlng this temperature for
10 minutes longer, sample 4 was Wlthdrawn

A 2-g, portion of each sample was destroyed by saponification and the
unsap extracted.  This was passed through alumina and fractions escaping with
light petroleum, ethyl ether-light petroleum (1:3), and methanol were obtained.
The ultraviolet absorption curves o0f the unsap and of these eluates were
determined. Thess indlcated - , . -

l, Vitamin A was destroyed by the high temperatures, E-335 values of the
ether-petroleum eluates being 0,65, 0.56, 0,28 and 0.22 in sample order 1 to 4.

2. Kitol may or may not have been appreciabiy destroyed, but other sub-
stances causing absorption at 285 mu appeared; for the E=285 values of the
methanol eluates were 0.54, 0.68, 0.60, and 0.44 in sample order 1 to 4.

- Attempted molecular distillation of a sample of humpback liver oil in a
Hickman pot still was unsuccessful; there was serious loss of vitamin A although
what recovery there was appeared in the distillate., Kitol apparently also
disappeared, Unsap esters were concentrated into the initial distillate., The

" apparatus used was rot adequate to the experiment.

SUMMARY NO. 48

VITAMIN 4, MISCELLANEOUS ' _ L,4. Swain

At the request of Mr., G. Cull, in charge of the laboratory of the
United Fishermen’s Co-operative Association, the procedures used by them for

- analysis of lots of dogfish livers were observed and found to be satisfactory;

several minor suggestions for improvement were offered.

At the request of Western Chemical Industries three samples of margarine
(two fortified with vitamin A and one conbaining none) were tested for vitamin
A by the antimony trichloride reaction against Canadian Reference Standard
Vitemin A, The resulbs confirmed the labelling and pointed to errors in the
local analyses. The blue colour developed was not truly characteristic of
vitamin A, and an ultraviolet absorption curve was determined with the unsap of
one of the fortified samples. It showed merely a continuously increasing
optical density from visible to far ultraviolet, with a very slight inflection
around 323 mu, which at 2000 x E-325 mu corresponded to 40,000 U,S.P. per g.,
over twice the stated potency. Activated glycerol dischlorhydrin (GDH) gave
no trace of colour with the stock margarine in which no vitamin A was present.
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- A sample of o0il, repubtedly from Pacific herr;ng; was analyzed for

' vitamin A at the request of Dr, Bailey because of its high claimed potency of

588. units.per g. It showed a potency of 101 and 104 U.S.P. units of vitamin A
per g. {2000 x E-325 mu via unsap) in duplieate determinatlons° The high
value may possibly have resulted from failure to allow for the absorption at
325 mu resulting from the saponification processo ! :

Since last' year®s report (Summary No. 45), 3 samples of dogfish liver:
0il have been prepared and distributed. to 10 laboratories, together with

. ampoules of Canadian Reference Standerd for vitamin A, Reports of the

potencies found by them have been assembled and distributed to them without
identification of the source of the resulis.. This procedure has resulted in
the rendering of assistance to several of the laboratories in the adjustment of
‘their sPectrophotomebersu

SUMMARY NO, 49

HXDROGENATION . . ) . L.A, Swain

In the rollowing experlments the "0il Utlllty" apparatus was used,
,repaired as described above. In all cases the catalyst used was "Selectol Aﬁ
a suspension of reduced nickel in hydrogenated fat, sold by E.F. Drew and Co09
New York. :

A, Pilchard oil.~ Dr, Hoar, of the University of British Columbia, -
desired a series of oils of graded 1odine’ value to be used in a goldfish feed-
ing test; designed to determine their effect on the tolerance of the fish to
gudden ehange in water temperature. A simple method of .satisfying this
requirement seemed to be by the hydrogenation of pilchard oil. Three samples

" of increasing saturation were prepared, u51ng 25 1lb, hydrogen pressure at

180°C., in the presence of 0.26% nickel., “To inerease the range of saturation,

" the experlment was repeated with more oil for a longer tims, obbtaining more °

saturated oils.

. Herring oil.- The following experiments were done to determine the
properties of hydrogenated herring oil in relation to the p0531b111ty of its
uge in margarine. :

A sample of herring oil, obtained from the B.C. Packers was hydrogen-
ated at 25 lb. pressure of hydrogen and at 180 °c. for four hours using a
small amount of nickel. A partial solidification was evident in late samples.
Twice the proportion of catalysb gave a solid product in 2 hours; six samples-
were removed at hourly intervals.. The 2-hour and' 3-hour samples were separ-
ately melted, coloured with food colour, mixed with fresh milk in a homogenizer,
and run slowly into ice-water with vigorous stirring. These were palatable,
lacking fishy flavour. They were slightly granular in the mouth and had the
typical "hydrogenation" odour. A similar run was made with a sample of salmon
0il to show the conversion from red o0il to white solid. These were used as

. demonstration samples for a talk on "Margarine" to the Vancouver Section of

The Chemiecal Institute of Ca.nadan

For use in margarlne a selective hydrogenation of the’ Oll is employed
to favour the production of "iso-acldsﬂv These iso=acids result from conver-
sion of an unsaturated fatty acid from’the naturally-oceurring "cis-" form to

——— —
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the "trans-" form, the latter having a higher melting point but the same
iodine value. The hardening of a fat is then accomplished with less saturation

 of the fat, and desirable physical properties. are confsrred upon it. A sample

of cold=cleared herring oil was obtained from the B.C, Packers and was
alkali-refined. Portions were hydrogenated with two different comncentrations
of catalyst and at several temperatures and hydrogen pressures to determine

the effect of these factors upon the rate of hydrogenation and development of
iso=agids. In each of the eight runs made, samples were withdrawn periodically
to introduce variation in the time factor also. On these samples the iodine
value was determined for 42 and the % of iso-oleic acid in 17.

This investigation is actively in progress.

SUMIARY. NO, 50
ETATDINIZATION OF HERRING OIL ' , L.A. Swain

Elajdinization, the conversion of cis- to trans- fatty acids, raises
the melting point of an oil. According to a recent publication it improves the
stability of the oil to oxidation. Some preliminary experiments have been

-carried out to cause elaidinization of herring oil prior to its hydrogenation.

So far, the products obtained with three different catalysts do not appear .
favourable, all becoming unpleasant dark oils during the process. There was .
a considerable development of iso-acids in-.them. C

e SR e e S S e

distilling whale liver oil

Dr. Swain, Associate Chemist, :

under high vacuum, as described

in Summary l\TQ° 47

= Photo courtesy of .

Film Board of Canagda.
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UTILIZATION OF WASTES

(4) ENGINEERING

SUMMARY NO. 51 .

THE DESIGN AND CONSTRUCTION OF A PILOT PLANT - . o N. E. Cooke
FOR THE UTILIZATION OF FISH WASTE .

 This project is the outgrowth of various investigations carried out
in past years at this Station by the writer and various other meéembers of the
sta;f
It has been felt for some time now that the investigation of chemical
by=-products from fish waste should be carried out on a somewhat larger scale
than in the laboratory. This larger scale production is desirable so thab
data may be obtained both’on the difficulties of production of the materials
and on the costs involved, It is also desirable so that sufficiently large
quantities of the bybproducts may be produced for examinatlon by anyone
interested in them. .

4 At present it is planned to build and install the following machines;
namely, a heat pump evaporator, a spray dryer, and a solid~liquid extractor.
Arrangements have been made with Chemistry Department of the University of
British Columbia to have this equipment erected in the Chemical Englneerlng
wing of the Chemlstry building.

Possible flow plans for treating certaih portlons of the waste aie
shown below. Following summaries Nos, 53, 5/, and 55 describe these machines
in more, detail.

SOLID-LIQUID ) SOLID-LIQUID
EXTRACTOR_ EXTRACTOR

RAW
MATERIAL
SALMON

"~ Oe | OO0O00 kA OOOO00 ey

DISINTEGRATOR .
SPRAY ’

DRIER
—

Qil extract
e

Lecithin extract

EVAPORATOR

Methanol
—
Protein

EVAPORATOR

Patraleum ether

(
LE

-9

, olIL ’ LECITHIN PROTEIN

- Possible f£low plan for utilization'éf salmon roe
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. RAW

s MATERIAL:
. DIGESTIVE

| TRACT

B ¢ LIVER

—Water

-SOLID-LIQUID
EXTRACTOR

METHANOL
BOILER

NaOH ta
adjust ph

to 8.5 R
EXTRACTOR

SOLID-LIQUID

- DRYER EVAPORATOR

Vitamin A extract

1

. Y i Y -
ENZYMES VITAMIN A PROTEIN
VITAMINS oIl RESIDUE
’

Possible flow plan for utilization of digestive tract or liver

I

SUMMARY NO. 52

Methano!

THE DESIGN- AND OPERATION OF A LARGE LABORATORY N. E. Cboke,r
LYOPHILIZER.

The principle of lyophilization is well understood since it merely
consists of lowering the absolute pressure, above the material to, be dried,
below the triple point of water. Since at pressures below this point liquid
water does not exist, any ice present- subllmes. If a solution or mixture of
water and other materlal is frozen the ice crystals form discretely and are
separated one from another by particles of the other substance present. This
is the well known eutectic formation. When this eutectic mixture is subjected
to a high vacuum the ice crystals sublime, leaving a void. Through the voids

- created by the first layer of crystals the crystals of the second and sub-
. seguent layers subllmes

Drying is made up of two rate processes: the first, the rate of evap-
oretion of water from the surface of the material; and second, the rate of
diffusion 6f the water from the interior of the materlal to the surface.
Although in lyophilization the rate of evaporation is slow because of the

low temperature at which the process works, the rate of diffusion to the surface-

is almost infinitely fast because of the formation of the voids mentioned above.
From the foregoing explanation, it is seen why it is possible to dry completely
certain materials, which are extremely difficult to dry by conventlonal methodss
for example, raw fish flesh.

This machlne was built after v181t1ng the Technological Laboratories
of the U. S. FlSh and Wildlife in Seattle and seeing a small model which they

\
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had there. It was. thougbt at that txme that the appllcatlons of a machlne of
‘this type to work here would be manlfold and th1s v1ew has been well Justlfled

as 1s outllned below

L, The first machine bullt here was patterned after _the one:in Seattle

Jbuty subsequently, it has been modified and 1mproved to make it ‘niore versatlle,

+ - and eaS1er and cheaper to. operate.

gooled with cold (=23° Fff

SN . [

i

Tl ' The machlne now essentlally cons1sts of a large 1nsulated condensor

brine. "To this condénsor eight flasks can be o

‘connected,’ These flasks’ éan be of any 'size up to three liters provided ..

';"\» they‘, e equlpped with a 29/42 standard taper neck. -The flasks can be chargea

W1th one quarter the1r ‘volume of the materlal to be dried. The maximum charge,‘
therefore, is-six kilograms of materlal ThlS can be dried in approxlmately

24 hours.

\

‘ ‘.Thls-machine, as was anticipated, found wideé use in the 1nvest1gat1ohs
' being carried out at this station. It has been used extensively in the pre-

- -paration of materials for the 1nvest1gat10n of the growth factor for young
trout (Summary No. 6); in the preparation of cértain enzyme materials (Sum-
mary No. 59);:ih the preparation of liver meals (Summary No. 35); and in the
preparation of salmon flour for ‘the Army Arctic Ratlon.(Summary No.: 36)..

. has also been used by ur Khan in the preparatlon of lipoxidase (Summary Noa 4)

The Station's Lyophilizér

Several persons at the University conducting- .
" work with sensitive material have been assisted -

by the use of this machine. Miss Agnes Mehling -

of the Dept..of Bacteriology used it-to concen-
- trate Staphylococcus entrotoxin; Mr. R. Potter

of the Dept. of Zoology used. it to dry salmon

milts in‘an 1nvest1gatlon concerning testosterone;"

another senior student- of the same department

used it ‘to dry some plankton which he was in- .

vestigating as food for troub; and Miss Flora

Norris of the Dept. of Dalrylng used it in an”

investigation concerning ‘the fornatlou of keto
“glutarlc acld by bacteria. S C

s  In view of the great number. of appllc-"
“ations of this machine the writer feels that
the time devoted to its design and constructlon
was ‘well spent. - The accompany1ng photograph
shows the machlne in use.




. | T _SURY o 55 S

DESIGN OF PILOT PLANT SPRAY DRYER ‘ - | oy N A Cdoke“§e

* ] . _ _ - ' J. s. M” Harrison
. o .
' ¢ In all design certaln speclflcatlons and assumptlons are used as a -

. starting point.. In this case it was desired to build a spray -dryer capable

of evaporating about 5 pounds of wdter per hour with the wet bulb temperature

- not greater than 100° F. -For design purposes the incoming air was assumed -
“to have a temperature of 60° F and a relative humidity of a 100%. In order
to minimize any difficulty in atomization of .the spray the diameter of the.
spray chamber was set at five feet. _ S J -

From the literature it was found that for spray dryers operatin
a similar temperature range the rate.of evaporation is about 0.1 lb/ft /hr
o 4 dryer five feet in diameter, two feot high and with a hanging cone four
- and a third feet long gives a total volume of 67,7 £t3. The volume of the
' top neglecting the cone is 39.3 ft3 If only the top is effective in drying
the rate will be 0.127 lb/ft3/hr if whole volume is effective the rate will
be 0,074 lb £t3/hr. If the whole volume is effective and the rate is
- 0,1 1b/ft3/hr the feed will have to be 6,77 1bs of water per hour.

. The efficiency quoted in the literature for this type of dryer is
20% = from air in, to water out. At 1000 F the latent heat of water is
) 1037 BTUs/ib “therefore, it is estlmated that 25900 BTUs are needed to
T - evaporate 5 lbs of water. ‘

. Air at 60° F. and 100% RH contains 0,01l lbs of water per 1b of
. dry air. The specific heat is 0.244 BTUs/lb dry air/°F. For air with a
dewpoint of 60° F and a wet bulb temperature of a 100° F the dry bulb

temperature is 237° F. The temperature of the air is to be raised 177° F
. and it is to take up 25900 BTUs/hr. Therefore 600 lbs - of air per hour are
needed.. ’

When at a temperature of 237° F air- of this dewpoint has a specific
volume of 17.8 £t3/1b. Therefore 178 3 of air/mir will be entering the
dryer. It is good practice to keep the air flow entering the dryer at
about 100 ft/min.- The crossectional area of the duct iust be 1. 78 £t°,

- Since the duct is to be two b high itltherefore must be 0.89 £t wide:

. If 600 1lbs of air picks up 5 1lbs of water per hour it increases the
water content O. 00833 1bs/1b of dry air. The total moisture in the air:
will therefore be 0.01933 1lbs/lb of .dry air. Assuming adiabatic cooling
the air will now have a temperature of 200° F and a SpelelC volume of
17.2 ££3/1b.

For proper cyclone action the air should enter at a speed of
: ' 3000 ft/min. To attain this speed.the duct comnecting the dryer to the
s . cyclone must have an area of 0.0574 ft2' a diameter of 3.22 inches. ~
Similarly the-exit velocity from the.cyclone must be 600 £1/min which'
sets the diameter at 7.25 inches.

w

t
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) ' - ever, it-may be desired to elevate the temperature above 237° F at some tine

1

"~ to be done by an air-operated valve actuated by a wet bulb thermostat 1n the

-

*! ST SR N o » (No. 53 Cont'd)
The - heat to»the alr is to be supplled by Unlfln Booster Units. Steam -

"is available at 30 1bs/in.? The volume of incoining air at 60°.F. is 133.5

£t3/min. Correcting this to 700 F it is 136.0 £t3/min. “The velocity for = .-

good operation of Booster Units is 300 ft/hln. Booster unit #12/ has a face

-area of 0.50 £t which is the closest otmalnable to the’ des1red area, of ]

0455f’t2 o - o oo . S _ ]

N Calculatlng accordlng to the emplrlcal formulas glven by the manufac-
turers of Unifih units, it is found that at least six rows of tubes are needed..
" Since eath unit has two rows of tubes, three units could be used. Since, how-

"1t was decided to use four mnits. The temperature of the air will: be precisely
controlled by regulating the amount of steam allowed into the heaters. This is

a1r stream The amount of steam required will be 30. 6. 1bs/hr

The pressure drop through eight rows of unifin tubes is 0.133 inches of
“water at a face velocity of 300 ft/ﬁln The pressure drop over the rest of the
apparatus is estimated at less than two inches of water. It was possible to
obtain two "Electrolux" vacuum cleaner motors each of which is capable of
delivering 160 £t3 of alr/hln with a static head of approximately 10 inches
of water.  These w1ll be controlled by regulatlng the voltage w1th a variable
transformer\

The sprai-uheel‘is designed to turn at various speeds up to 10,000 ~
reVs/hln. If will be made from a three inch spur gear cut away in the center.
This ‘allows the remaining portions of the teeth to act as a batterlng edge.

The dry material is removed through a star valve at the bottom of the
cone and blown with a blast. of cool air to the product cyclone, The air is
supplled by a vacuum cleaner motor and the interconnecting pipe is two inches -
in diameter; this permits a velocity of about 4000 £t/min which is sufficient |
to carry the dust. The machine is now in the process of being constructed by
the Coast Coppersmiths, a firm here in Vancouver. The accompanying diagram is - *
one of the working drawings used for construction. -
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SUMNARY NO. 54

TR DESIGN OF. A SOLID—LIQU.T_D EXTRACTOR ‘ o ' N. E. Cooke

In the design of an extractor 1t was desired to obtain a machine Whlch
would be relatively s1mp1e to construct.and operate and yet would be versatile
.enough to allow the flow of both liquid and solid. Probably the best machine
of this type yet invented is the Kennedy extractor which is used extensively
in the processing of soyabeans. After some study of plans it was felt that
this machine would be difficult and costly to construct and, therefore, a
31mp1er one is belng designed. . .

Essentially it consists of a cylindrical column made up.of sections.

Each section consists of a pot-like chamber with a radial segment of the botﬁoﬁ -

cut away to form a hole, These spaces are set.at an angle one to another so

- that the solid can drop through one hole and light on the floor of the chamber
_ below, Inside the chamber'an axially-rotated pusher moves the solid material -

~
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throigh almost a complete revolution before it drops 1t through the next hole.
The pusher is constructed in the form of a helix in order to baffle the liquid,
which is flowing up the column, through the solid. -The extracted solid is
removed from the bottom by a mechanlcal compresslon device.

‘Although a small model of this machine has been constructed, it is
only in the initial stages of design and ho working drawings have been made
of it yet. The design will be completed shortly and construction of this
machine will start as soon as possible after that.

SUMMARY NO 55

DESIGN OF A HEAT PUMP GONGENTRATOR- C N. E, Cooke:
: : D. H. Taylor
J. S. M. Harrison
: ‘One of the ba81c machines in the proposed pilot plant is to be an evap-
orator. The capacity of this machine was seét at 5#/hr “to be in accord with
the rest of the plant. It was decided to build a rising 111m model since this
type is easy to construct and efflclent to operate. :

"Recently thére have been commercial installations in the U. S. A. of
heat pumps in conjunction with evaporators. ‘With the development of stick-
water concentrating plants on this coast it was decided to equip this evap-
orator with a heat pump so that éfficiencies could be studied and possible
economies offered to the industry. It so happens that the Station possesses
e small freon compressor with a heat output of aboubt 5000 BIUs/hr which is
approximately the heat requlred to condense and evaporate 5 1lbs of water/ur.

Some of the materials which it is desired to put through this -machine
are relatively heat sensitive and the highest temperature which it is desired
to have in the evaporating liquid is '100° F. For this reason the high temper-
ature on the freon was set at 115° F. Tt was decided t0 condense the steam
with the cold freon at 40° F. Using this information suitable heat emchangers
were designed. The machine has been built by the Coast Coppersmlths and it
is at present being installed at the Unlver31ty.

SUMMARY NO. 56

UTILIZATION OF WASTE FROM MARINE AND TRESHWATER PRODUCTS - - A, W. Lantz
REDUCTION

The interest evidenced by this station in utilization of wastes from
marine and freshwater products has resulted in an increased demand for inform-
ation regarding reduction processes. . Sketches, blueprints, data on materials,
equipment and plant layouts have been assembled-and mailed to individuals,
industry or government in British Columbia's Windermere lake area, Alberta,
Saskatchewan, Manitoba and the North West Territories. A plan for a reduction
unit installed on a portable barge was included in “material prepared for Dr,
Bartram of -Cambridge University, England who is acting as advisor for the
Eastern Mediterranean countries.
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UTILIZATION OF WASTES

(B) MATERIALS

SUMMARY NO .57

PROTAMINE FROM SALMON MILT : ’ B. B, Bailey

(A) Studies on Methods of Preparation.- Small amounts of salmon 'milt are
sold every year by the B.C. fishing industry as a source of protamine for
combining with insulin. Salmon milt protamine has various other uses and
potential uses, especially pharmaceutical bub its commercial development has
been retarded bw the low and very varlable yields which are obtained from the

milb.,

With a view t¢ expanding the commercial utilization of salmon milt -
protamine by increasing the yield obtainable, a study was made of methods of '
preparing the protamine from the milt. The ylelds obtained by a recently-
published method (Block, Bolling, Gershon and Sober - Proc. Soc. Exptl., Biol.

Med. Volume 70, pages 494-496; 1949) were détermined in comparison with

those obtained by the method used at Connaught Laboratories, where the prctamine
for use with insulin in Canada is prepared. At the same time a comparison was
also made with an older method (Kossel - Protamines and Histones, 1928, Method I,
page 18.) A procedure involving various features of all three methods was

found to give the best results but no great increase in yield was attained,

{B) Yields of Protamine from Different Species of Salmon.~ This project
was outlined in the 1948 mimeographed Amnual Report of this Station (Summary
No, 54). Nine samples of spring salmon milb, six semples of chum salmon milt,
and one of ccho milt have been examined. The yields from the chum salmon milt
were consistently the highest, while the yielde from the spring salmon milb
were the lowest., The yield from the sample of coho milt was intermediate.

(¢) Effects of Season and Locality of Catching on Probtamine Yield,-
The projected seasonal study was outlined in the 1948 mimeographed Annual
Report (Summary No., 54). Some additional samples were obbtained in 1949 to
inelude the effect of locality of catching., Three samples of spring salmon
nilt from fish ceught in July, August and Ssptember, 1948, showed a marksd
progressive inerease in yield. On thé other hand samples of chum salmon milt
taken in August and September, 1948, showed only a slight,.although progressive,
increase in yield.

Comparisons were made between the protamine yields from milts of salmon
caught near the upper limits of commercial fishing in a river (Fraser river)
and at sea, adjacent to the mouth of the river on the same day. 4 sampls of
milt from spring salmen caught in the river in late August 1949 was essenbtially
the same as that from ssa-caught spring salmon taken on the same day. Similar
results were found in the case of two samples similaprly taken early in
September 1949; but in another pair of samples also taken early in Sepbtember 1949
the yield from the milts of the river- eaught fish was somewhat higher than that
fram sea-caught fish,

{D) Effect of Cold Storags of Milts on Protamine Yield.- The impression
exists among producers of bobth salmon milt and salmon milt protamine that the
yield of protamine obtainable decreases during cold storage of the milts. In
order to obtain definite information about this; 18 1b, of fresh chum salmon
milt were divided up inbo individual 1-1b. samples, each in a separate small
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glass jar, All were frozen at once and stored at =15, Two samples were
thawed and the initial protamine yield determined. It is planned to thaw and
test the others at intervals of several months. T

[

' SUMMARY NO. 58
FROTEINS OF SAIMON MILT ' , - B, E, Bailey

As a fundamental approach to the development of new by-products. from .
‘salmon milt, a study has been undertaken of the composition of the milt.
Work thus far has been confined t¢ separation and ldentification of the | =
_proteins° '

In addition to protamine and the nucleoprotein in which form at least

" part of it occurs in the milt, the following proteins have been found: two

-apparently distinet histomes, a globulin,; and a scleroprotein.

SUMMARY NO. 59 ' )

ENZYMES OF THE PYL(RIC CAECA OF SAIMON = N. E, Cooke -

Suﬁsequent to the work reported in last year®’s mimeographed Annual

"Report (Summery No. 53), some work has been done in an attempt to evaluate the

'C  Pancreéatin (sample 2)

worth of this material to the fishing 1ndustry of this coast. Several com~
merc1a11y marketed preparations were assayed in conjunction with preparations
mede by us. The results are shown in the following graph.
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From the value of these materials as estlmated from the graph,
E = $ ,056/100 greams = $.256/1b.

1 1b, wet digestive traet costs $.01 to collect
’ 1 1lb. wet digestive. tract contains approximately .3 1b. of dry material.
3.3 lb, wobt material contains 1l 1b., of dry material :

Cost to collect 3,3 lb. = $.,033
Then, assuming cost of drying = $2.00/ton of water
driven off = $.001/1b,

For each 1b, of dry materlal 2.3l 1b, of water is driven off at a
_cost of $.002. A

Although it is still too soon to make complete estimates, these two
items constitute the major costs of production and amount to $.035/1b,
As pointed out, the estimated value of the material is $.256/1b. The,difference
s $.221/1b, More work along this line will be done. It is desired toé compare
our material with commercial leather bates and beef pancreas as well as w1th
those materials already mentioned.

It is very heartening to note thab one of the f£ishing companies is
interested in leather bates and is now- 1nvestigating these enzymes themselves.
" Several amnalyses of enzyme potency have been done for them.

SUMMARY NO. 60

_ N, E, Cooke
INSULIN POTENTIALITIES OF HALIBUT AND LINGGOD . ' . G, Gampbell

According to a statement made regently by Dr. H. C. Best of the Bauting
Institute, the demand for insulin has been doubling every five years since
1930. The inference is that this increasing demand will continue in the
future and the time may well arrive when the supply will no longer be adeguate.
He suggested that soureces of insulin other than beef pancreas, from which our
present supply is obtained, be investigated. :

Around 1922 and 1923 an examination was made, at the Atlantic Fisheries
Ixperimental Station, into the insulin content of certain Atlantic coast fish
with some. promising results. With this information as a basgis it was decided
that at the present time the potential importance of insulin would justify an
investigation of west coast fish for this material. As mentioned in the
mimeographed Annual Report for 1946 (Summary No. A24) a small amount of work

"was done on the insulin possibilities in some native fishes but the work was

. discontinued when it was found impossible to conduct assays of the material at
this Station., Subsequent to the senior writer's attendance at the Board's
Annual meeting in Ottawa last Janunary he visited the Comnaught Laboratories in
Toronto and made arrangements to work in collaboration with that institution.

The fact that insulin deteriorates S0 rapidly necessitated preserv1ng
the material as soon as it was obtained from the fish. To make this possible
one of us (G. Campbell) went to the scene of various operations with suitable
apparatus for immediate freezing of the mateérial. As a result it is hoped
that very little loss of potency resulted from decomposition.
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Three trips were made - one each to Halibut Areas 2 and 3 and a trip
on a beam trawler to certain banks off the west coast of Vencouver Island.

From the first two trips to the Halibut grounds, a total of approxi-
mately 780 grams of the imsulin-containing islet of Langerhans tissue was
obtained., Part of this material was frozen in the natural state and the rest
was presérved in a 0.3% hydrochloric acid-alcohol mixture. We were interested
in diséovering if there were any advantages in using the chémical preservative.
The capsules which were made up of the insulin-producing cells were remarkably
sasy to find, and it was a matter of an instant to snip them off with a pair
of scissors. Since halibut fishing invelves individual hooks, the fish are
brought into the boat at a fairly slow speed and no trouble was found in

keeping up with the dressing of the fish. in removing the islets., Since the

capsules are so readily recognized after a few tries, it is felt that collection
of them would not necessarily involve ths need for extra personnel on the boat.,

. The trip on the beam trawler proved to be somewhat disappointing. Ling-
cod was the only species of fish taken which could be considered for our
purposes and even this was found almost impossible. The islet capsules in ling-
cod are not so easily found as in the halibut and are easily confused with the

'~ large number of fat bodies found in the regions of the stomach and gall bladder.

Moreover, the time element worked against this form of fishlngu In trawling,

~ a net is used and therefore comparatively largse. numbers of fish are brought

into the bodt at one time, Consequéntly they must be handled (dressed) very .
rapidly in order to eclear the deck for the next drag. For this reason.there
was insufficient time to examine each fish properly to make sure of the .
capsule. At the present time it would seem that. this type of f;shlng would
not be suitable for insulin production

SUMMARY NO, 61

INSULIN POSSIBILITIES IN WHALES : N, E. Cooke
o | G. Campbell

As mentioned in last year's mimeographed Annual Report (Summary 58)
some samples of whale pancreas were obtained and shipped to Connaught Laboratories
for insulin assay. The results, although few, were promising and this year a
more concentrated effort was made to obtain more and fresher samples ‘

It was planned to obtain five - samples from the pancreas of each of ten
sperm, finback and humpback whales. Unfortunately the required number of each
species was not brought into the whaling station during the stay there. However,
it is considered that we have obtained Sufflcient material for an adequate
determination.  The approximate weights of material obtained for each of the

three classes of whales wa3°

Sperms = - '2500 grams-

Finbacks 2100 grams
Humpbacks 1000 grams

This amount of materlal was obtained from ten sperms, ten finbacks (including
ons foetal whale) and four humpbacks. :

‘All the material collected for this projeet has been shipped by air cargo
to Dr. Fisher at Connaught Laboratories in Toronto for assay, A report of the
Pindings will be published at the conclusion of the work. '
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SUMMARY NO. 62

LECITHIN, OIL, CHOLESTEROL AND FROTEIN FROM :
SATMON ROE . v o N. E. Cooke

In connection with the possible commercial exploitation of salmon‘roe,
a large quantity (50 kilos.) has béén fractionated over a périod of time.
The méaberial is first dried by lyophilization and pulverized. It is then

- extracted with twice its weight of petroleum ether, theh 3 more times with an
- equal weight of petroleum ether. This process removes the oil present. This

0il is salmon-Goloured and has the extraordinary property of not solidifying
at low temperaturss (=23°F,) while mos.t other oils do solidify. Soms semples,
however, do become very viscous at that temperabure but the others remain wvery
fiuid. This point should be investigated.

After the oil is removed, the material is extracted in ﬁhé sams manner
‘with methyl alcohol and the phospholipids (crude lecithin) are removed. This
lecithin behaves chemically in svery way as other lecithins.

The protein material remaining is a buff-coloured substance, One’
attempt to produce a glue from this material was not successful. The work,
however, will be repeated along other lines.

‘Several estimates of the values of these materials have been made bub,
since there are several important factors unknown,iany estimate at this time

" is not exact enough to be of any trus value.

SUMMARY'NOe 63

DECOLCRIZING CARBON FROM FISH SCALES o | B, E, ‘Bailey

- This project was outllned in the 1947 mimeographed Annual’Reporb
(Summary No, 21D). Simple charring of fish scales (herring scales) failed t0

produce a.very active product, even though several differenb temperatures and
times of heating were tr;ed S

" It Was foind that addition of a small emount of either acid or alkali
to the scales, and then leaving them overnight before carbonizing, gave a far
more active product than simple carbonization of the untreated scales. Further
studies of the effect treatment of the scales with acids and with alkalies
have shown that different acids and alkalies have slightly different effects

-on the activity of the resulting carbon. - The most active products resulted

from pretreatment on the alkaline side with potassium hydroxide, and on the
acid side with phosphoric acid. But s till there appears to be a pH optimum,
the best results being obtained when the treated scales were only slightly
alkaline - at a pH of approximately 8°5 at.the tine of carbonizationa

Activation of the carbon 1tself with high-pressure steam was btried- bub
only a very slight increase in act1v1ty resulted.

Treatment of the scales with several different 1norganic compounds which
have been used commercially as activators in the manufacture of active carbon
was tried out. However, nome of thess compounds nor a number of other compounds
chemically similar %o them9 yielded products as active as'those obtained when
sufficient potassium hydroxide was added to brlng the pH of the scales to
approximately 8.5.

3

\




SUMMARY NO. 64

GIUE - | ) . o 'L, A, Swain

A sample of élue together with the oil and proteln prepared from
sockeye salmon waste by Mr. A, W. LePage were examined with the following
results - oL

- glue (water - 50% by three different methods, ash - 1.8% containing only
a trace of chloride) ,

- meal (oil - 18.4%, protein - 53.7%, ash - 22.6%)
- oil (£.f.a. as oleic acid - 0.37%, vitemin A by unsap - 60 U.S.P./g.)

- Three samples of oils separated during development of his process
were examined earlier in the year with the following results -

Source of oil Vitamin A U.S,P,/g. % £.f.a, as oleic acid
Coho 89 . ' l.4
Salmon . 670 . 3.0
Coho ¢ dog salmon ‘ 810 1.6

Meal submitted at the same time was 19.0% oil, 16. 6% ash, and 49. 5% protein.

SUMMARY NO. 65

VISCOSITY OF "FISH SOLUBLES" o L. A. Swain

At the request of the B, G, Packers the viscosity of a sample of fish
solubles, coming into production at their Steveston plant, was determined’
~. with'a Stormer Viscometer. The results showed the thixotropic nature of thé
preparation, faster rotation of thé immer cup decreasing viscosity markedly.
Determinations were made at 30° and 40°C., using simultaneous determlnatlons
with castor oil for calculatlon of the v1scos1ty.

V1$00$1tg in pGlSQS at temperature

Driving wt., 2. 40°c.

100 - 357
200 184 | 77
2 » - 50O : . 59 44
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SUMMARY NO. 66

A DEVICE FOR SCRTING AND CLEANSING SHRIMP DURING FISHING AW, Lantz
OPERATIONS :

Requests from shrimp fishermen for a simple apparatus to clean shrimp
of seaweeds , silt, etc. led to the development of a device which sorts and
cleanses shrimp in a single operation. This device was reported briefly in
Progress Reports No. 79, p. 41 from this Station.

The apparatus was designed to fit the framework of the flesh and bone
separator described in Progress Reports No. 73, p. 58, 1947. The present
device consists of three concentric barred cylinders revolved together on
their longitudinal exis, Spacing of the parallel bars, covering of the metal
with "Lithcote™ enamel and direction of water spray are the features of the
machine’s effectiveness. Operation may be by hand or from the engine shaft
of the shrimp-fishing vesssel.

The shrimp as caught
are fed into the central
- cylinder. The water spray
cleanses during sorting of
the shrimps into three
recognized commercial sizes
that are delivered from the
ends of the annular spaces
into suitable receptacles.
Shrimps below commercial
size are delivered from the
~ outer cylinder to the deck
- or scupper of the vessel
whence they may be returned

The shr ~gortinge device (showin, to the sea sufficiently
delivery end) as installed for demonstration rapidly to retain vitality
on a commercial shrimp-fishing vessel. for survival.

The device has been tested on shrimp-fishing vessels in the Vancouver
area and at time of writing is in the Prince Rupert area where two fishing
companies have requested its use for test runs. A member of the Nanaimo
Station staff is making observations regarding conservation of the under-
sized shrimp.

SUMMARY NO. 67

A SCREEN FOR WASHING FISH FRICR TO FILLETING OR DRESSING AW, Lantz

Experience with operation of the flesh and bone separator developed at

this Station during 1947 (Pacific Progress Reports No., 73, p. 58, 1947) led

to trial of other types of screens of somewhat different design to those
originally used. A six-sided screen made from unpressed expanded monel screen
(1/2 inch mesh) was designed for washing fish prior to filleting. This screen
proved very effective as a sealer for herring and anchovies, (Pacific Progress
Reports No. 77, pp. 114-115, 1948). Recent tests in the Prince Rupert area
using the screen as a scaler for scaling cohoe which were free from skin
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discoloration were successful. Scales on chum and discolored cohoe were not
readily removed by the secreen. The screen was demonstrated as a washer at
the Fishermen's Co-operative Flant at Prince Rupert. Discolored cohoe salmon
and chum salmon were scaled by hand using a curry comb. Following this the
fish were cleansed effectively in the screen washer. - : 4

Laboratory experiments to.determine the efficiency of the screen as a
washer were conducted at this Station in collaboration with Dr. H.L.A. Tarr.
Results of these tests are reported elsewhere in Summary No. 3.

SUMMARY NO, 68

' AN ANGHOVY GIBBING MACHINE . J.S.M. Harrison

S.W. Roach

Observations on"the cammercial canning of anchovies in this locality
have shown that a great deal of time and labour are consumed in "gibbing" the )
fish, This can be readily understood as the number of fish averages twelve
to the one-quarter pound can. Canners on. ‘the United States Pacific coast
have developed and are using a machine which performs the operation by
beheading the fish and then removing the viscera by means of a vacuum pump,A‘
This machine, although effective, is very costly and it was felt by us that
a simple machlne could be developed which Would closely duplicate ‘the hand
"gibbing operation. ‘

The hand operation of gibbing anchovies consists of cuttingﬂjust through
‘the backbone behind the gills with a knife and then moving the knife away from
the body of the fish in the direction of the fish's longitudinal axis. The
viscera , which is permitted to remain attached to the head of the fish below
the backbone, is thus removed along with the head. A device was built which

. perfoxrmed the above operation in the following manner. The fish is conveyed
,first under a rotary knife which makes the required cut through the backbone

and then, under a curved leaf spring which is stressed to a straight pos1tion,
the spring now being located in the backbone cut. The spring is then re-~
leased ejecting the head and visecera attached to it.

The above-mentioned device was found easgily adaptable to the hérring
gibbing machines commonly used by fish canneries in B.C. These machines have
the necessary conveyor belt, fish holders and rotary knife and with the
addition of the curved spring and its stressing and releasing attachments

_comprise the complete anchovy gibbing machine., Since there are herring

gibbing machines in almost every fish cannery in B.C. and the cost of the

rattachments for converting them is only in the neighborhood of ten dollars

anchovy gibbers are now available to canners at virtually no cost whereas
vacuum machines cost approximately three thousand dollars., The machine has
been demonstrated to all the interested local representatives of the fishing
industry who were favourably impressed.. (Patent proceedings are under way.)

The patenbability of the attachments are being investigated before the devel@p-

. ments are fully described in our publlcatlonso
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SUMMARY NO. 69

ULTRA-VIOLET RAYS FCR DETEGTING SHELL IN PICKED - S. W. Roach

' GRAB MBEAT

Pacific Progress Reports No. 79 of July 1949 included an- article
describing experiments conducted at this Station to test the feasibility of
using ultra-violet rays to detect shell in picked crab meat. These experi-
ments showéd that the shell ‘and skeletal fregments fluorescé when exposed
to ultra-violet light which phenomenon greatly simplifies their detection
and removal from the crab meat. ,

SUMMARY NO, 70 . «
HOT WATER CENERATCR ' o : : A. W, Léntz

A modlried U.S. Navy fog generator was. loaned to this Station to test
its capacity to produce boiling water quickly .and dnexpensively. It is our
opinion that this equipment may prove of definite value for canneries and
small processing units in rémote areas. 'In the northeérn regions such as Great
Slave lake a major problem is the procuring of adequate supplies of fuel. The
above mentioned apparatus uses fuel oil which-is the only fuel reéadily avail-
able. The apparatus, as installed for tests in the Station's engineering
laboratory, shows near the left-hand side of the photograph of the vacuum-
closing canning machine reproduced in the Direetor's Report.

K SUMMARY NO, 71

CONSULTATION o | - A, W, Lantz

In June of thls year Mr., Dempsey, Superv1sor of Flshsrles at Wlnnlpeg,

. requested the writer to make & survey of operations at Hay river, North West

Territories, and to recommend methods fer improving operations. A detailed
report was made including a suggested plen for either a dock or shore install-
ation ineluding processing units and reduction plant. My, P,J. Schmidt
accompanied the writer, for the purpose of becoming acquainted with the
Industry personnel and -the commercial handling and processing of freshwater
fish. Mr. G. Clatrke; Director of Western and Inland Fisheries and Mr. Dempsey
expressed the appreciation of the Department of Fisheries for the work done by
this Station. We have bééxn told that some features of the report are under
congideration by the Industry.

A member of the Industry 0perating a plant at Hay river visited this
Station for further details. regarding construction of buildlngs for cannerys
processing plant and a reduction unlt :
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SUMMARY NO, 72

ULTRA-VIOLET ABSC(RPTION SPECTRUM OF A BAGTERTOLOGICAL L. A. Swain
FREPARATION

The ulbra-violet absorption spsctrum of a solution of a ftoxin was
examined with the Beckman Spectrophotometer for-a graduate student in
Bacteriology at the University of British Columbia in hopes of finding an
absorption band suitable for identification purposes. The sedrch was success-
ful, the absorption increasing smoobhly as shorter wavelengths were approached.

SUMMARY NO, 73

RAT COLONY MAINTENANCE | | N, E. Cooke
For a great mamy years now this Station has maintained a rat colony for
use in vitamin assays and other work which arises from time to tims.

At present, no experimentel work is being done using the rats, and
therefore, the colony is being kepb at a minimom. To keep it virile, however,
it is necessary to periodically breed the rats and select the best of the
litters to perpetuate the strain. The:colony is cared for by Miss Iris Smith
who deserves congiderable credit for the efficient way the eolony is run.

SUMMARY NO, 74 .
SPECIAL MISSIONS FOR THE FISHERIES DEPARTMENT 0, €, Young

I% may be recalled that in 1948 the Fisheries Department commsnced
developing a scheme to further stabilize and possibly expand the fishing
industry. In order that the development be on & sound basis, it was felt that -
mors use should be made by the industry of the scientifie knowledge alreéady’
available. It has long been felt by both ths Department and the Fisheries
Résgearch Board that thére is much too greab a lag betwsen ressarch and applice-
tion, and ways of reducing bhis 1ag have been the subject or much dlscussiono

A schems proposed within the Fisheries Department 1nvolved the settlng
up of a technical consulting service for all branches of the industry. This
service was to qupply not only biological and te@hnclogi@al information on
fishery operations but helpful advice and recommendations as well., Whers .
needed, plans and specifications were to bs prepared and some degrsee of '
inspsetion provided, particularly in new ventures in the englinesring field.

Aegtually the Fisheries Rssearch Board through ibs various biological
and technological Stations has been giving services much like thoss proposed
by the Department though with not quite as broad a scope. Therefore the
Deputy Minister suggested that a memorandum be prepared covering the present
stabus of the various branches of the fishing industry in relation to technical
information davailable and observations made where further research may bhe

: requiredc

Sugh a memorandum was prepared by the writer in January of this year.

It comprised some 25 typ@written pages and diS©ussed Fisheries D@velopment in



(No., 74 qont“d)

Canada under the four arbitrary divisions, catching, storage, processing and
distribution. These divisions were further broken down as follows:

1. Catching: (&) boats; (b) gear; (c) lures.

2. Stowage: general; (a) uniced; (b) iced; (c) other forms of cooling;
(d) freezing on board:; (e) salting.

3. Processing: (a) fresh; (b) frozen; (c) canning; (d) salting; (e) smoking;
(£) pickling:; (g) by-products.

4, Distribution: general; (a) transportation; (b) wholesale; (c) retail,

Copies of this memorandum are on file in the Fisheries Department,
Ottaws, in the Fisheries Research Board, Ottawa, and.at the Vancouver Station.

S oo os a0 = am M @0 &

In the latter part of September at the request of Mr., Stewart Bates,
Deputy Minisber of Fisheries, through Mr. George R. Clark, Director of Pacifie
and Inland Pisheries, a survey of the cold storage facilities for the holding
of frozen fish in the ¢ity of Toronto was made.

It appears that the need for the survey arose out of the varied
reactions from public cold storage warehousemen, fishing companies and whole-
¥ ' sale fish dealers in Toronto, to the progremme of development of the flsherles
of Canada proposed by the Mlnlster of Fisheries in the earller part of the year

: The Minister?®s intimation that improved cold sborage facilities mighb be
) necessary to carry forward the Department®s plans, was taken by some, as a :
statement of Government intent to set up those facilities in different localities. ;

Cold storage warehousemen in Toronto were opposed to the setting up of
any further public facilities in that city and made the claim that ths Toronto
facilities were adequate and of a high standard. Fishing companies and some
wholesalers, on the othsr hand, claimed that improved facilities for the holding
of fishery products were needed. These conflicting views were confusing, there-
fore the survey was undertaken. '

Thé survey covered those public cold storage warehouses in which fish
would be a welcomed commodity; all the wholesale fish dealers; several retailers;
and some brokers. The results revealed the anomalous S1tuat10n that although
ample facilities for the holding of frozen fish in publiec cold stores are
available in Toronto, that space was not being used by fish wholesalers whose
own facilities were entirely unsuibable for the storage of frozen fish. Rather

@ than use the public facilities these wholesalers contemplate building new plants.

- A confidential report on the survey gives the results in detail and oub-

% : lines four courses that could be followed by Government Agencies in dealing with
the Toronto area. Copies of this report are on the files of the Department and
the Fisheries Research Board as well as at the Vancouver Station.,
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SUMMARY NO. 75

AMBERGRIS - L. A, Swain

A sample of "ambergris™ from the digestive tract of a male sperm.whale
lended at Coal Harbour (Westerm Whaling Corporation) was ambergris by the
qualitative tests used for identification. A prospective buyer refused the
material, and further examination was given it. None of the material distilled
with steam. The alcohol-soluble portion did not separate needles of ambrein
when cooled. Other results fell within the ranges published for ambergris =

% unssp 85.7

% cholesterol 1

Alcohol-soluble portion 93.5%
- consisting of glycerol 0.6%
- fatty acids 5.8% .
- unsap 85.9%

Chromatographic analysis of the unsap by the writer's method 1mplied the unsap
to be over 80% monohydroxy alcohols.

A 4-gallon sample of putrefying reddish fleshy-appearing material was
submitted for examination with the firm belief that it was ambergris. Acetone
extraction showed it to be 17% solids, 56% oil and 27% water. It was not
anbergris.

A sample of "ambergris", submitted through the Provincial Department of
Fisheries, resembled a piece of Parowax and did not give the qualitative tests
for ambergris., It was almost insoluble in ethanol, and passed completely
through a column of alumina in light petroleum solution indicating it to be
of hydrocerbon nature. It was not ambergris.

Some six or eight additional -samples of other submitted substances
were tested by Dr. Carter, only one of which was ambergris. It had been found
several years earlier. '

SUMMARY NO, 76

TECHNOLOGICAL ASSISTANCE FGR THE EASTERN MEDITERRANEAN A, W. Lantz
COUNTRIES .

Dr. G, C.-L. Bartram, advisor to the Eastern Mediterranean countries,
visited this Station in September. He requested as detailed suggestions as
possible for the establishing.of processing, cold storage and freezer units,
including data régarding equipment and reduction processes. Conseguently,
blueprints, sketches and photos of installation§ on barges were prepared.
Processing procedures for washing, butchering, dressing, packaglng, freezing
and storing fish products were included. The completed data were mailed to
him at St, John's College Cambridge, England.

SUMMARY NO. 77

NANAIMO STATION FIRE HYDRANT SYSTEM - J. S, M. Harrison
) S. W. Roach

A trip was made to the Nanaimo Station on request from the Pacific Sub-
Executive to examine the existing Nanaimo Station fire hydrant system and the
proposed changes. A report was submitted giving our recommendations.
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- SUMMARY NO. 78

CONSULTATION , o , H, L. A, Tarr

A verjety of samples have been received with requests for determination
of vitamin Bjg, and the necessary tests have been made where possible.
Requests for informetion on the following sub jects have also been answered:
preparation of canned baby food from halibut, preparation of chilled shrimp
cocktail in a manner calculated to'avoid rapid bacterial spoilage, use of
lemon juice concentrate to control rancidity in fish flesh, reason for the
non-bactérial softening of black cod flesh (tests 1ndicated this was not due
to myxospor1d1051s), desirable germicides for use in fish plants, bacterial
spoilage in a mild cured type of product made from chum salmon.

SUMMARY NO. 79

VESSEL REFRIGERATICN | D. H. Taylor

Enquiries continue to be received for information on principles of
fishery vessel refrigeration, such as methods of applying chilling or freezing
tomperatures in the hold, conservation of ice, construction of holds, and
installation of insulation. Frequently such regquests involve only discussions
with, or calculations for, the interested party, but have at timesalso involved
demonstratlons 1aboratory or field work. Proposals of some enquirers fail to
materialize, and our follow-up of certain other proposals is difficult.

' Suxﬁm.ary’Noo 1l of last year's miﬁsographed Annual Report surmarized’

. Some preliminary assistance given in connection with unsatisfactory operation

of refrigeration on a commercial fish transport. scow. About a week was spent
this year in trying to determine the cause of the difficulty. Accurate instru-
ment readings of air velocities and temperatures were difficult to secure
because of bends in the duct work, and no conclusive résults could be obtained.
It was thought, however, that a contributory cause of inefficiency was.
infiltration of hot engine-room air into the return-air header. Further data
on the superheat through each branch of the multi-circuit refrlgerator ¢oils
would be desirable. One or more branches may be flooded and the rest starved
due to either a faulty distribution or faulty positioning of same.

SUMMARY NO. 80

MISCELLANEQUS INVESTIGATIONS ‘ . o B. E. Bailey

Scme work wés done on pressing of pressure-cooked fish waste, using the

.laboratory hydraulic press.  This werk, which was done principally as a

demonstration, was specifically for Gordon Young (B.C. Ltd. ), fish- ang meat-

. meal producers°

‘Assistance was also given to a Fraser valley fur farmer in commection

- with overcamlng the toxiec effect (Chastek paralysis) in feeding raw fresh-water
~- £ish to his an.:,mals° . )
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