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available in more than 66 sizes with bores from 1/16” to 4”.

FOR YOUR PROTECTION every foot of Tygon Tubing is branded with the
name TYGON and the formulation number.
* For piping liquid foods and beverages other than milk, use Tygon Tubing, Formulation B44-3.

197H-3A




THE ONLY Approved
SANITARY METHOD OF APPLYING
A U. S. P. LUBRICANT
T0 DAIRY & FOOD
PROCESSING EQUIPMENT

.
P . S

U.S.P. LIQUID PETROLATUM SPRAY
U.S.P. UNITED STATES PHARMACEUTICAL STANDARDS

CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY
NEUTRAL. WILL NOT TURN RANCID — CONTAMINATE OR
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS.

SANITARY - PURE

ODORLESS —TASTELESS

This Fine
ist-like
HAYNES-SPRAY

ohould e used to bubnicate:

SANITARY VALVES
HOMOGENIZER PISTONS — RING:
SANITARY SEALS & PARTS
CAPPER SLIDES & PARTS
POSITIVE PUMP PARIS

GLASS & PAPER FILLING
MACHINE PARTS

and for ALL OTHER SANITARY
MACHINE PARTS which are
cleaned daily.

HAYNES SNAPTITE GASKETS

MOLDED TO.

“FORM-FIT" WIDE FLANGE
HUGS STANDARD BEVEL
SEAT FITTINGS

GL

DESIGNED TO
SNAP INTO
FITTINGS

DURABLE

) LOW COST...RE-USABLE
) LEAK-PREVENTING

PRECISION STANDARDS

OSSY SURFACE

The Wodenw HAYNES-SPRAY Method of Lubrication
Couborms with the Witk Ondinance aud Code
Recommended by the U. S. Public Health Sewice

The Haynes-Spray eliminates the danger of contamination which is
possible by old fashioned lubricating methods. Spreading lubricants
by the use of the finger method may entirely destroy previous
bactericidal treatment of equipment.

mo ez oz s e owron—— THE HAYNES MANUFACTURING CO.
SHIPPING WEIGHT—7 LBS, 4180 Lorain Avenue « Cleveland 13, Ohio
HAYNES-SPRAY INGREDIENTS CONFORM WITH FDA REGULATIONS AND CAN BE

SAFELY USED AS A SANITARY LUBRICANT FOR FOOD PROCESSING EQUIPMENT
WHEN USED IN COMPLIANCE WITH A EXISTING FOOD ADDITIVES REGULATION.

NEOPRENE GASKET for:Sanitary Fittings
Gleck these SNAPTIVE Advantages

Tight joints, no leaks, no shrinkage
Sanitary, unaffected by heat or fats
Non-porous, no seams or crevices

Ddorless, polished surfaces, easily cleaned

Time-saving, easy to assemble
Self-centering

No sticking to fittings
Eliminate line blocks

Help overcome line vibrations

Withstand sterilization
Available for 17, 14", 2", 2" and 3” fittings.
Packed 100 to the box. Order through your dairy supply house.

THE HAYNES MANUFACTURING CO.
4180 Lorain Avenue ¢ Cleveland 13, Ohio

Long life, use over and over
]
|

Reprint Of Twelve-Year

Annual Index

Journal Of Milk And Food

Technology

VOLUMES 15 (1952)
THROUGH 27 (1964)

Price - $2.50

BOUND IN DURA-PRONG BINDER
ADDITIONAL 5 YEAR SERVICE— $2.50

Write: IAMFES, Inc.
Box 437, Shelbyville, Ind.

A HEAVY DUTY SANITARY LUBRICANT

DU

./4uai/aé/e in éolé
SPRAY aAnD TUBE

|
?
All Lubri-Film ingredients are ]
|

approved by F.D.A. and can be
safely utilized as a lubricant for
food processing equipment when
used in compliance with an exist-

ing food additive regulation.

.. Naunes

. <

ESPECIALLY DEVELOPED FOR LUBRICATION OF FOOD
PROCESSING AND PACKAGING EQUIPMENT
For Use in Dairies —Ice Cream Plants — Breweries —

Beverage Plants — Bakeries — Canneries — Packing Plants

SANITARY o NON TOXIC « ODORLESS o TASTELESS

SPRAY — PACKED 6 — 16 OZ. CANS PER CARTON
TUBES — PACKED 12 — 4 OZ. TUBES PER CARTON

THE HAYNES MANUFACTURING CO.
CLEVELAND 13, OHIO




maes ULTRA-SAN™ cLear pLAsTIC TUBING IS. ..

“Cle Suerir”

AS TRANSPARENT AS GLASS

IMPARTS NO TASTE OR ODOR

AS FLEXIBL AS RUBBER

MUCH LESS DISCOLORATION

SANITARY — NON-TOXIC

EASY TO HANDLE

MAES “ULTRA-SAN” D100 EXCEEDS ALL FDA AND 3A REQUIREMENTS

Safeguarding the public health is a job that
requires the eternal vigilance and coopera-
tive effort of both dairyman and sanitarian.
Helping to make this tough job easier has
been the steady flow of new technological
developments in dairy farm equipment and
methods — all with the purpose of assuring
utmost purity in raw milk handling and
storage.

FOR PARLORS, PIPELINES, ETC.

FOR PAIL OR BUCKET MILKERS

One of the most important developments
has been the acceptance and use of Maes
Ultra-San crystal-clear plastic milk tubing
for milk lines and vacuum lines on milking
machines, pipelines, dumping stations, por-
table transfer systems, etc.

Contact your local Maes dealer today. He
stocks a complete line of Ultra-San tubing
and Maes inflations.

FOR DUMPING STATIONS

‘ULTRA-SAN

Clear Plastic MILK TUBING

From the Manufacturer of Famous MAES Inflations

SEND FOR FREE CATALOG TODAY, MAES INCOR PORATED, DEPT. JTF 35, HOLLAND, MICHIGAN

I

g
#

@




B

OFFICERS AND EXECUTIVE BOARD

President, W. C. LAwToN, 2424 Terri-
torial Rd., St. Paul, Minn.

President-Elect, Frep E. Uerz, 395
Maitland Ave., West Englewood,
N. J.

First Vice-President, PauL R. ELLIKER,
Dept. Microbiology, Oregon State
University, Corvallis, Ore.

Second Vice-President, A. N. MynHRr,
Dairy Science Dept., Ontario, Agric.
College, Guelph, Ontario, Canada

Secretary-Treasurer, KarRL K. JONEs,
2635 W. 22nd St., Indianapolis,
Ind.

Junior Past President, Joun H. Frirz,
2904 62nd Ave., Riverdale, Md.
Senior Past President, Ray BELKNAP,
U. S. Public Health Service, Region
\qi 433 W. Van Buren St., Chicago,

11l

Publication Board

Dr. J. C. OLson, Jr. H. L. THOMASSON
KarL K. JonNEs

Editors

Dr. J. C. Ouson, Jr., Editor, Dept.
Dairy Industries, University of
Minn., St. Paul 1, Minn.

W. J. Dixon, Ass’t. Editor, 1667 Royce
Ave., Beloit, Wisconsin 53511

H. L. Tuomasson, Executive Secretary
and Managing Editor, Box 437,
Shelbyville, Indiana

Editorial Board

C. A. ABELE ________ Chicago, Illinois
H. S. Apams ____ Indianapolis, Indiana
M. P. BAKER ____________ Ames, Iowa
F. W. BARBER _.____ Glenview, Illinois
L. A. Brack ________ Cincinnati, Ohio
J. C. FLAKE —_______ Chicago, Illinois
L. G. Harmon __ East Lansing, Mich.
E. K. HARRis ________ Cincinnati, Ohio
R. P. HaywArRD _________ Bowie, Md.
C. A. HUNTER ______ Topeka, Kansas

C. K. Jouns __ Ottawa, Ontario, Canada
O. W. KaurMaNnN - East Lansing, Mich.

W. C. Lawrton ____ St. Paul, Minnesota
F. WartoN TurpoM __ Philadelphia, Pa.
GEORGE REINBOLD ______ Ames, Iowa
W. S. MUELLER ______ Ambherst, Mass.
K. G. WeckeL .. Madison, Wisconsin
J.C. WaITE _______ Ithaca, New York

The Journal of Milk and Food Technology
is issued monthly beginning with the January
number. FEach volume comprises 12 numbers
Published by the International Association of
Milk, Food and ZEnvironmental Sanitarians,
Inc. with executive offices of the Association,
}il(lixe Ridge Rd., P. 0. Box 437, Shelbyville,
nd.

Entered as second class matters at the Post
Office at Shelbyville, Ind., March 1952, under
the Act of March 3, 1879. -

EDITORIAL OFFICES: J. C. Olson, Jr.,
Editor, Dept. Dairy Industries, University of
Minn., St. Paul, Minn.; H. L. Thomasson,
;ﬂ:‘x’naging Editor, P. 0. Box 437, Shelbyville,
nd.

Manuseripts: Correspondence regarding man-
uscripts and other reading material should
be addressed to J. C. Olson, Jr., Editor, Dept.
Dairy Industries, University of Minn., St.
Paul, Minn.

“Instruction to Contributors” can be ob-
tained from the editor for the use of con-
tributors of papers.

Journal of

ILK and FOOD
ECHNOLOGY

INCLUDING MILK AND FOOD SANITATION
Official Publication
International Association of Milk, Food and
Environmental Sanitarians, Inc.
Rec. U. S. Pat. OFF.

Volume 28 March, 1965 - Number 3
Editorial:
On Journal and Annual Meeting COVETAED —im e 73
Salmonellae in Food—A Review
Ernest J. Bowmer _____ ______ ___ 74

Clostridium Botulinum Food Poisoning
E. M. Foster, Janet S. Deffner,
Thomas L. Bott, and Elizabeth McCoy ____________ 86

Keeping Quality of Market Milk Obtained at
Retail Outlets and at Processing Plants
H. E. Randolph, T. R. Freeman and R. W. Peterson ______ 92

A Modified Stain and Procedure for the Direct Microscope
Method of Counting Bacteria in Dry Milk
and Other Milk Products

C. L. Duitschaever and A. G. Leggatt __________________ 97
Amendments to 3-A Sanitary Standards . ________________ 99
3-A Sanitary Standards for Sifters

for Dry Milk and Dry Milk Products . _________ 103
FLA/FDA 8th Annual Educational Conference and

FLI Symposium on Food Standards oo o 105
Association Affairs _________________ 107
News and Events _______________ . 112
Classified Ads 115
Index to Advertisers ____________________ . 116

should be sent to the executive office of the

Business Matters: Correspondence regarding
Association, P. 0. Box 437, Shelbyville, Ind.

business matters, advertising, subscriptions.
orders for single copies, etc., should be ad-

dressed to H. L. Thomasson (address above). Membership Dues: Membership in the In-

ternational Association of Milk, Food and En-
vironmental Sanitarians, Inc., is $7.00 per
yvear, which includes annual subscription to
the Journal of Milk and Food Technology.

Subscription Rates: One volume per year,
Individual non-members, Governmental and
Commercial Organization subscription.

1 yr. $ 8.00 All Correspondence regarding membership, re-
Public and Educational Institution mittances for dues, failure to receive copies
Libraries, 1 yr $ 6.00 of the Journal, changes in address, and other
Single Copies $ 1.00 such matters should be addressed to the Ex-
P ' ecutive Secretary of the Association, H. L.

Orders for Reprints: All orders for reprints Thomasson, Box 437, Shelbyville, Indiana.

COPYRIGHT 1965 INTERNATIONAL ASSOCIATION OF MILK, Foop AND ENVIRONMENTAL SANITARIANS, INC.

II1




NOTICE |

Attractive Membership Lapel Button Combination
Tie Tac and Lapel Pin and Decals

NOW AVAILABLE

Convolution — Blue . . . . Circle & Bar . ... Field — Blue "
Letter “S” — White . . . . Lettering — Blue : ‘

No. ............ 3 1/4" Decals @ 25c each=$..........
No. ... Lapel Buttons @ $1.00 each=%..........
No.. ........... Combination Tie Tac &

Lapel Pin —$2.00—=$..........

International Association of
Milk, Food and Environmental
Sanitarian, Inc.

Box 437, Shelbyville, Indiana

ACTUAL SIZE

Procedure for

The Investigation
of

'Foodborne Disease

Outbreaks

Recommended by
INTERNATIONAL ASSOCIATION OF MILK, FOOD AND
ENVIRONMENTAL SANITARIANS, INC.

COPIES OBTAINABLE FROM

International Association of Milk, Food and Environmental Sanitarians, Inc.
Box 437, Shelbyville, Indiana

Prices: Single Copies, 50 cents each: 100 or more copies, 35 cents each.
25-100 copies, 45 cents each. Please do not send stamps.

Notice: Limited number in Spanish translation at 50 cents each.

v




-l

u

73

(Sa/t toria/

On Journal and Annual Meeting Coverage

I recently received a note from a member, indicating he was terminating his membership
in IAMFES because of the increased emphasis on dairy subjects. I took this to mean
increased emphasis on dairy sanitation at our annual meeting and in the Journal. As this
seems to be an increasing topic of conversation, I decided to investigate the facts and see
if the criticism is valid, as it is surely not the intent of the Board to narrow our range of
interest, but rather to broaden our scope to recognize the changing conditions under which
sanitarians work.

A careful study of the program at the 1964 annual meeting in Portland, Oregon, re-
vealed some interesting facts. A total of 24 papers were actually presented. Of this total,
only six were related to milk in any way. There were nine talks on subjects concerned
with food sanitation, and six on subjects related to environmental sanitation. There were
also three talks on general subjects that could not be classified into any of the three groups.

This breakdown certainly does not indicate undue emphasis on dairy subjects. In fact,
E when we consider that over 50 percent of our membership is made up of dairy sanitarians,
these people may have some justifiable criticism of a program that has only 25 percent of
the subject matter in their area.

A further study of the Journal itself and an analysis of the major papers published
in 1964 showed that a total of 59 papers appeared. Of this number, 30 were on dairy
subjects, and 29 on other subjects, broken down as follows:

Dairy products, bacteriology and subjects related to dairying ____24
Subjects related to food -~ T
General and environmental subjects __________________________ 18
3-A Standards 6

This would appear to be a very even division of material according to membership
interests, and should certainly give the environmental sanitarians, who are working in a
variety of fields — possibly to some extent in food and dairy, as well as others — no cause
for concern.

From this rather brief analysis of the Association’s efforts to disseminate and publish
worthwhile information during the past year, I do not believe that anyone can support
with facts any statement that International is not making a concrete, effective effort in
covering fields of activities outside the milk field.

In the final analysis, we must all remember that articles and papers on sanitation
must be written and talks must be given by people. If any of you feel you are being
slighted by a lack of publications in your field, I am sure the Journal editor would welcome
research papers or other types of well-known articles on any subject relating to sanitation.

I would like to make a strong plea to those of you who feel that your particular area
of interest is not being adequately covered in the Journal, or in the meeting program, or
activities of the Association, to attempt to make some contributions in this area yourselves.
The formation of the annual meeting program is always a difficult task, primarily because
we have received practically no response to our questionnaires and requests for suggested
topics, and as such must rely on the program committee’s evaluation of the membership’s
desires to formulate such a program.

There are a few individuals who consistently make suggestions and contributions to
the program. If we had a number of such individuals making specific recommendations,
along with suggested speakers in the field in which you are interested, I am sure that over
a period of years topics relating to all fields of endeavor would be even more adequately
covered.

Also, any individual who feels the Association is not adequately providing the necessary
information for his particular use, should make a careful evaluation’ over a period of time
of what actually is being covered, rather than making rather broad, unsupported assumptions
to justify a postion that may or may not be valid.

W. C. LawroN, PRESIDENT
TIAMFES, Inc.

The opinions expressed in this editorial are those of the author and do not necessarily represent those of the Association.
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SALMONELLAE IN FOOD-A REVIEW

ERNEST |. BOWMER®

Division of Laboratories, Department of

Health Services and Hospital Insurance,
Vancouver, British Columbia, Canada

Food should be nourishing and attractive; it must
also be clean and free from harmful substances. De-
spite new sanitary methods for producing, handling,
preparing, cooking, storing, displaying and serving
foods the number of reported incidents of food poison-
ing increases each year throughout the world. In
his review of the problems of salmonella food poison-
ing in Britain in 1956 the late Sir William Savage
(76) considered that: “The important problem in food
poisoning today is the salmonella outbreak and its
elimination or material reduction would help to re-
duce food poisoning to manageable limits.”

Salmonellosis is a communicable disease usually
transmitted from vertebrate animals to man in food
or drink; its world-wide prevalence has shown a
dramatic increase in man and in animals during the
past two decades. Nearly all the 800 types of
Salmonellae so far discovered have been recovered
from the intestinal contents of animal hosts; these
bowel contents readily infect other animals or con-
taminate the environment. The cycle of infection
involves the transfer of viable Salmonellae from one
host to another: directly, when one host ingests the
feces of another; indirectly, when the victim ingests
contaminated material. Man may become infected
at any stage of this natural cycle and may, himself,
act as a reservoir of infection. Feces from infected
animals and man readily contaminate human food,
animal feed, rivers, water supplies, sewage and soil,
any of which may act as vehicles of infection. Be-
cause of its universal incidence, its diverse mani-
festations and its complex epidemiology, salmonellosis
now constitutes a serious threat to the health of man
and animals (12, 80). -

Twenty-five years ago typhoid fever caused by
Salmonella typhi was a common and frequently fatal
disease; food poisoning caused by other Salmonellae
was relatively uncommon. The steady decline in the
incidence of typhoid fever contrasts sharply with the
marked increase in the incidence of salmonellosis.
To illustrate, the annual reported incidence of ty-
phoid fever in the United States decreased from 3,268
cases in 1946 to 608 cases in 1962; concurrently, the
annual reported incidence of infections with other

'Presented at 5lst Annual Meeting of the INTERNATIONAL
ASSOCIATION OF MiLk, Foop AND ENVIRONMENTAL SANITARI-
ANs, Inc., at Portland, Oregon, August 18-21, 1964.
*Present address: 828 W. 10th Ave., Vancouver 9, B. C,,
Canada,.

Salmonellae increased thirteenfold from 723 cases in
1946 to 9,680 cases in 1962. In this 17-year period
about 32,000 cases of typhoid fever were reported,
compared with over 75,000 cases of salmonellosis
(Table 1).

The remarkable improvement in the typhoid pic-
ture has been attributed to: (@) more adequate in-
vestigation and reporting; (b) better methods for
laboratory diagnosis; (c) better general hygiene and
sanitation; (d) more widespread use of pasteurized
milk and chlorinated water; (e) prophylactic immun-
ization with T.A.B. vaccine; and (f) more thorough
tracing of typhoid carriers. However, these measures,
highly effective in reducing the incidence of typhoid
fever, have completely failed to influence the in-
cidence of salmonellosis (12).

The many factors responsible for the increase in
the occurrence of salmonella incidents, particularly

TaBLE 1. REporTED CAses oF TypHOID FEVER AND OF OTHER
SALMONELLOSES: UNITED STATES, 1946-1962°

Typhoid Fever Salmonellosis

1946 3,268 723
1947 3,075 951
1948 2,840 882
1949 2,795 1,243
1950 2,484 1,233
1951 2,128 1,733
1952 2,341 2,596
1953 2,252 3,946
1954 2,169 5,375
1955 1,704 5,447
1956 1,700 6,704
1957 1,231 6,693
1958 1,043 6,363
1959 859 6,606
1960 816 6,929
1961 814 8,542
1962 608 9,680
Total 32,127 75,646

*See reference (58).
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sporadic cases, include (76): (a) changes in the feed-
ing habits of the population with communal feeding
and increased use of ready-cooked foods in the home;
(b) improved laboratory facilities and better tech-
niques for the isolation and identification of Sal-
monellae; (c¢) improved reporting and epidemiological
investigation of food poisoning incidents; (d) cen-
tralization and extension of bulk preparation and
mass distribution and consumption of human food
and animal feed; (e) increased international traffic
in bulk food for human and animal consumption, es-
pecially bulk egg products; (f) increased incidence of
Salmonellae in the animal reservoirs; (g) “build-up”
of Salmonellae in livestock and poultry as animals
pass from farm, through market and abattoir or
processing plant to be distributed locally, nationally
or internationally to kitchens and dining rooms; and
(h) increased incidence of human excreters especially
those responsible for handling food of man and ani-
mals.

In this review the epidemiological categories with-
in the genus Salmonella will be discussed. Some
consideration will be given to the animal reservoirs
that provide the natural habitat of most Salmonellae.
The commoner food vehicles of Salmonellae will be
classified and examples of transmission described.
Animal feed will be included to emphasize its im-
portance in the cycle of infection. Finally, some of
the broad principles of control will be considered.

TuE Salmonellae 1x Foop

The Salmonellae that occur in food may be classi-
fied in 4 epidemiological categories: (a) S. typhi (and
the uncommon S. paratyphi A and C); (b) S. para-
typhi B; (c) the so-called food poisoning’ Salmonellae;
and (d) the relatively host-specific “animal’ Salmonel-
lae.

S. typhi in food.

The only permanent reservoir of this organism is
the chronic human carrier who excretes S. typhi in
feces or urine indefinitely. Carriers or cases readily
contaminate the common vehicles: water, milk and
food. As very small numbers of typhoid bacilli are
able to initiate typhoid fever, there is no need for
bacterial multiplication in the vehicle. ~Although
the classical outbreak of typhoid fever was local and
either waterborne or milkborne, in recent years the
disease has increasingly been spread by organisms
intreduced from a distance or from abroad in foods
such as canned meat and desiccated coconut (42).

' Salmonella paratyphi B in food.

The common paratyphoid organism in North Ameri-
ca is S. paratyphi B. Its only permanent reservoir
is man; domestic animals are occasionally infected
and way develop symptoms. Because large doses

of paratyphoid bacilli are necessary to initiate in-
fection, food is the usual vehicle. Savage (75) found
that 32 (80%) of 40 outbreaks reported in Britain
between 1923 and 1941 were foodborne. The com-
mon foods were milk and milk products (13 out-
breaks), synthetic cream (9 outbreaks) and con-
fectionery (7 outbreaks); water was implicated only
once.

‘Food poisoning Salmonellae in food.

The reservoirs of Salmonellae, other than S. typhi
and S. paratyphi, are animals. The vehicles of in-
fection are foods derived from animals, especially
meat, eggs and milk which when contaminated and
stored at room temperature encourage bacterial multi-
plication. The most prevalent organism in most
countries is S. typhimurium. S. heidelberg, unknown
in Canada before 1952, is now second only to S.
typhimurium as a cause of human salmonellosis.
Other common endemic types are S. thompson, S.
newport, S. oranienburg, S. tennessee and S. monte-
video.

‘Animal’ Salmonellae in food.

S. pullorum and S. gallinarum, causing pullorum
disease and fowl typhoid in poultry, are relatively
host-specific but may be recovered from food and
occasionally cause disease in man. S. choleraesuis
is common in pigs and may be transmitted to man
in pork products, causing serious focal lesions or
septicemia.

ANIMAL RESERVOIRS

The most important reservoirs of human salmonel-
losis are livestock and poultry. Salmonellae are com-
mon in pigs and poultry; they are frequent in rodents,
not uncommon in cattle, sporadic in sheep and horses,
and occasional in various wild mammals, birds and
reptiles (46). These organisms are carried in the
intestines and, occasionally, in the tissues of sub-
stantial percentages of apparently healthly livestock
and poultry destined for human consumption, as well
as of rodents and of household pets which mingle
with farm animals and their future consumers (22).
Surveys conducted in the United States have reveal-
ed a widespread distribution of Salmonellae. From
47 animal species Edwards et al. (24) isolated 111
different types, 61 of which were also recovered
from man; these 61 types were responsible for 93%
of human infections. :

Moran (57) analyzed the types and distribution of
5,000 cultures of Salmonella (excluding the avian
species S. pullorum and S. gallinarum) recovered
from animals between 1957 and 1961; there were 84
different types from 35 animal species. The most
common types were S. typhimurium (28%); S. choler-
aesuis (8%); S. anatum and S. heidelberg (each 6%);
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S. enteritidis, S. newport and S. san diego (each 5%);
S. infantis (4%); S. chester and S. saint paul (each
3%); and S. blockley, S. derby-and S. muenchen (each
2%). These 13 types accounted for 78% of the ani-
mal isolations.

Fifty-five different types were isolated from tur-
keys, 50 from chickens, 35 from cattle, 25 from pigs
and 23 from dogs. Other species yielding Salmonellae
included guinea pig, rabbit, squirrel, fox, nutria,
chinchilla, skunk, opossum, elephant, rhinoceros, kan-
garoo, gorilla, loris, sloth, seal, reptile and fish. The
animal sources of S. typhimurium indicate the wide
dispersal of this pathogen in nature. S. typhimurium
was recovered from 612 turkeys, 282 chickens, 67
pigeons or doves, 22 geese, 9 ducks and 22 other
birds; and also from 185 cattle, 49 horses, 45 pigs,
40 mice, 12 guinea pigs, 11 sheep, 9 dogs, 7 mink, 4
monkeys, 2 nutrias, 2 cats, 1 fox, 1 chinchilla, 1
skunk, 1 opossum and 1 reptile.

An anonymous ditty that appeared in the Lancet
some years ago illustrates the ubiquity of this patho-
gen:

“An infection in beavers was transmitted to retrievers,
And carelessly contracted by a vet.,

While the organism injected in a toad in Timbuctoo
Was recovered from a tadpole in Tibet.”

Salmonellae in livestock and abattoirs.

Pigs. Of the domestic animals commonly slaught-
ered for human consumption, pigs are most frequent-
ly infected with Salmonellae. Pigs are an important
reservoir not only of the relatively host-specific S.
choleraesuis and the universal, multi-host S. typhi-
murium, but also of S. senftenberg, S. bredeney, S.
enteritidis, S. anatum, S. derby, and S. newport, the
particular type depending on the locality.

In Florida, Galton et al. (32) found that 27 (7%)
rectal swabs from 374 pigs on 11 of 28 farms yielded
Salmonellae. To determine the distribution of Sal-
monellae, swabs were collected from pigs in transit
between farm and consumer. Of 189 specimens col-
lected at the lairages 148 (78%) yielded Salmonellae.
Twelve (75%) of 16 samples of drinking water were
positive. In uncemented lairages the soil was also
contaminated. Swabs from 100 live pigs in lairages
yielded 25 positives. Swabs from 98 pigs on the
killing floor yielded 51 positives. Rectal and cecal
swabs collected from 89 slaughtered animals yielded
17 (19%) rectal and 71 (80%) cecal positives. Rectal
swabs were also collected ]'u’st before evisceration.
In the abattoir a total of 1,883 postmortem swabs
yielded 966 (51%) positives. Swabs from the dehair-
ing machine yielded 20% to 68% positives; swabs from
the evisceration area yielded 74% positives; swabs
from the cutting room and sausage room yielded 36%
positives; and swabs from tables, knives and equip-
ment yielded 25% to 43% positives. :

In 1961 and 1962 Shotts et al. (78) surveyed abat-
toirs in Kentucky and recovered Salmonellae from
95 (54%) of 176 samples. The contaminated areas

included mud in the lairage, the ramp to the kill ,

room, the dehairing machine and chute, the scraping
table, the hand saw and the edible viscera pan. Be-
fore operations began, 34% of the samples were posi-
tive, indicating inadequate cleaning and consequent
carry-over of Salmonellae from the previous day.
After operations were completed but before clean-up,
Salmonellae were found in 28 (58%) of 48 samples.
Rectal swabs were cultured from the same pigs at
the sale barn, on arrival at the abattoir and after
slaughter.  Salmonellae were isolated from 9% of
swabs at the barn, 26% at the abattoir and 80% after
slaughter.

A small proportion of pigs on the farm are asymp-
tomatic carriers of Salmonellae. When these infected
pigs are herded together with healthy pigs during
transportation, at the local market, in the lairages
or holding pens, and in the abattoir itself, Salmonellae
are readily disseminated directly from pig to pig
by fecal contamination or indirectly through wide-
spread contamination of the environment. The ex-
tent of this contamination in the lairage and abattoir
depends on the local conditions, on the number of
animals handled by the abattoir and on the length
of time animals are held in lairages. Under un-
hygienic conditions there is a very real danger of
serious spread of infection with the possibility of sur-
face contamination of carcasses and widesprcad dis-
tribution of contaminated meat (52).

Cattle. Among large meat animals cattle are the
second most common reservoir of Salmonellae. The
types most often recovered are S. typhimurium and
S. dublin. Recent reports indicate that salmonellosis
among dairy and beef cattle is becoming a major
problem. During 1959 and 1960 Ellis (25) reported
in Florida 40 isolations of Salmonellae from cattle
with enteritis, many of which continued to excrete
Salmonellae indefinitely. When subjected to the
stress of clipping, branding or undue exposure during
shipping, many such carriers develop acute salmonel-
losis which may prove fatal.

Anderson et al. (2) studied the effect of transporta-
tion and holding on the incidence of salmonella in-
fection in calves taken to abattoirs in England. As
with pigs, infection rates increased between the farm
and the abattoir. The mean infection rate in calves
on the farm was 0.5% rising to 35.6% in calves
slaughtered two to five days after entering the lair-
age at the abattoir.

Salmonellae in poultry and processing plants.
Salmonellae are frequently recovered from the in-

testinal tract of fowl at necropsy and most flocks

are exposed to these organisms at some stage of their

wa
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lives. Salmonellosis in chickens may cause mortality
rates of up to 80% in the first 2 or 3 weeks of life:
survivors may serve as intestinal carriers for long
periods (85). Adult birds exposed to infection may
harbor organisms indefinitely without exhibiting
symptoms.

In a survey of American processing plants, Galtou
et al. (31) found Salmonellae in 11% of 118 swabs
from tubs holding iced birds; these organisms were
also recovered from swabs from the sides of 3% of
292 birds. At a new English plant processing 12,000
broiler chickens daily (20, 2I), Salmonellae were
isolated from 75 (14%) of 544 specimens. Eight dif-
ferent Salmonellae were isolated, S. typhimurium on
17 occasions and S. thompson on 11. On 13 of 23
weekly visits to the plant Salmonellae were isolated
from eviscerated carcasses and from water tanks in
which carcasses were cooled. Almost 10% of eviscer-
ated carcasses and edible viscera harbored Salmonel-
lae; there was therefore ample opportunity for wide-
spread contamination.

Foop VEHICLES

The most important vehicle of Salmonellae is hu-
man or animal food (Figure 1) (8). The responsible
foods are either derived from intravitally infected
animals (endogenous) or they are exposed to con-
tamination by infected animals, infected persons or
contaminated objects during preparation or storage
(exogenous) (16). The foods most commonly con-
taminated with Salmonellae include (1, 28): (a) meat
(including poultry) and meat products such as meat
pies, brawn, pressed beef, sausages, cold cooked
meats, reheated meat and gravies; (b) eggs and egg
products such as duck eggs, dried egg powder, egg
albumen, frozen egg and synthetic cream, often pre-
pared from frozen egg; (¢) milk and milk products
such as ice-cream, cream, custard filled confectionery,
salad creams and trifles; (d) fish such as made-up fish
dishes and shellfish especially oysters from uncontroll-
ed beds; and (e) canned foods such as meats. The
most vulnerable foods are those which are lightly
cooked and subject to much handling. Once con-
taminated, such foods favor the multiplication of
bacteria. The number of Salmonellae present in a
food depends on the nature of the food and the
temperature and time of storage. All the common
vehicles are produced in bulk, which probably ac-
counts for their high rate of contamination. The ap-
pearance, smell and taste of food contaminated with
Salmonellae are usually unaltered (38).

* The known ways in which food may become con-
taminated with Salmonellae are (19): (a) by intra-
vital infection of poultry and livestock resulting in
sick animals or asymptomatic carriers; (b) by failure
to pasteurize milk from infected cows; (c¢) by in-
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Figure 1. Salmonellae in Food—Cycle of Infection.

fection of eggs in the oviduct or by contamination
of eggs by feces; (d) by use of contaminated egg
products in processed foods; (e) by food preparation
in an already contaminated area; (f) by contamination
with feces from infected rodents; (g) by contamination
with organisms from flies and other arthropods; and
(h) by human excreters—cases, convalescents or
asymptomatic carriers.

Statistics of the prevalence of salmonellosis in the
United States are based on the number of foodborne
and waterborne disease outbreaks reported to the
United States Public Health Service. In Table 2
the reported occurrences of typhoid fever, by out-
breaks and cases, is compared with that of salmonel-
losis for the 5-year period 1956 to 1960 (17). The
disparity in the figures presented in Tables 1 and
2 is difficult to explain; it is probably due to failure
to report outbreaks and to the prevalence of sporadic
cases. By contrast, statistics of the prevalence of
salmonella infection in England and Wales (where
more comprehensive records are maintained) are
based on the number of food poisoning incidents re-
ported to the Ministry of Health and to the Public
Health Laboratory Service. Table 3 compares the
reported occurrences of food poisoning incidents, by
presumed causes, in the same 5-year period. Food
poisoning incidents comprise general outbreaks (two

FOWL AND MEAT MILK
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TaBLE 2. OUTBREAKS OF FOODBORNE AND VWATERBORNE
DisEASES REPORTED TO THE UNITED STATES PUBLIC
HeavLta SERVICE FrROM 1956 To 1960, TyPHOID
FEVER AND SALMONELLOSIS"

Typhoid Fever Salmonellosis

Outbreaks Cases Outbreaks Cases
1956 7 52 23 1,999
1957 4 70 30 1,607
1958 1 30 27 1,043
1959 5 43 19 1,428
1960 4 49 16 619
Total 21 244 115 6,696

* See reference (17).

TaBLE 3. Foop PorsoNING INCIDENTS REPORTED IN ENGLAND
AND WaLEs GENERAL OUTBREAKS, FAMILY OUTBREAKS,
anD Sporapic Cases FroMm 1956 To 1960,

BY PrEsumED CAUSES*

e outreks s © incidents
Salmonella 465 1,762 20,147 22,374
Staphylococcus 203 146 251 600
Other organisms 374 64 53 491
Not discovered 832 1,027 11,029 12,888
All agents 1,874 2,999 31,480 36,35¢

“excluding chemical.
"includes 465 CL. perfringens.

or more cases or excreters from different families),
family outbreaks (two or more cases or excreters
from the same family), and unassociated sporadic
cases or excreters (12).

In England and Wales between 1949 and 1960
there were just over 3,100 general and family out-
breaks (28% of the total) in which there was reason-
able certainty that the food vehicle had been identi-
fied. Of these outbreaks, 73% were associated with
meat; 8% with sweetmeats; 6% with fish; 6% with egg
and egg products; 3% with milk and milk products;
2% with vegetables; 1% with fruit; and 1% with other
foods (12).

Meat and meat products.

Of the outbreaks in England and Wales associated
with meat, less than 2% were caused by fresh meat;
86% by “processed and made-up” meat; 8% by canned
meat; and 4% by “meat” with no further description.
Freshly cooked meat is clearly much safer than pro-
cessed meat.

The degree of contamination of fresh meat de-
pends on the type of product. Wilson et al. (88)

isolated Salmonellae from 17% of raw poultry sam-
ples, from 4% of raw pork products, from 3% of lamb
samples, and from 1% of beef samples. The isolation
rate from healthy pigs was 0.4% at the time of slaught-
er, but rose to 4.9% in sausages prepared from thé
same carcasses. The contamination rate was 4% in
carcass meat and 10% in boned-out meat (41). In
Northern Ireland Newell et al. (63) found Salmonellae
in 3% of pork samples and in 70% of pork sausage
samples. In England Hobbs and Wilson (4I) regu-
larly isolated Salmonellae from 3% to 4% of sausage
samples. The salmonella recovery rate was 5% for
manufactured bulk sausages and 11% for bulk sau-
sages prepared in the retail market (88). Processed
fresh meat, such as minced meat, boned-out meat
and sausages, is liable to contamination during proc-
essing as the carcass of a single infected animal may
contaminate the whole environment which may in
turn contaminate subsequent batches of meat, un-
less plant sanitation is exceptionally thorough (52).
Contaminated raw meat may be responsible for the
transfer of Salmonellae to the environment of the
butchers” shops, to kitchens, to a variety of cooked
products and to hands. Food handlers may ingest
small doses of Salmonellae and become asymptomatic
carriers liable to contaminate any food they handle.

A variety of meatborne outbreaks are summarized to illus-
trate some of the links in the chain of infection due to con-
taminated meat and meat products.

Fresh meat outbreak. Meat was the probable vehicle in
this smoldering outbreak that lasted for 6 months. In Wales
105 widely scattered incidents were due to S. typhimurium.
This agent was isolated in a neighbouring abattoir from 14
floor drains, from 6 samples of human sewage and from 1
rat. The same phage-type had been isolated from livestock
on 3 farms in the previous year. Feces were therefore col-
lected from 201 cattle and 69 pigs: all the cattle were nega-
tive, only one pig was positive. Of 54 local food establish-
ments examined by the drain swab technique (35, 56) 13
butchers” shops and 2 bakehouses yielded this organism. At
another butcher’s shop one employee, who was also an ap-
prentice slaughterman at the abattoir, was positive (36).

Ham outbreak. Smoked ham was the vehicle in a family
outbreak due to S. infantis. Eight persons fell ill after eating
raw or lightly fried slices of ham. Culture of the ham re-
vealed the presence of 23,000 organisms per gm. Inadequate
refrigeration and cooking were responsible for this incident
(3).

Turkey outbreaks. Turkey meat was the suspected vehicle
in two explosive outbreaks of salmonella gastroenteritis in
British Columbia in 1960 and 1962. The first incident was
due to infection with S. heidelberg and S. thompson, both of
which were recovered from turkey stuffing (6). The second
incident was due to S. heidelberg. No food remnants were
available for culture, but the same salmonella type was re-
covered from abdominal swabbing of 1 of 4 turkeys from the
same batch (7).

Roast turkey outbreak. The vehicle again proved to be
turkey in an outbreak due to S. typhimurium involving 300
inmates of a penal institution. Cold roast turkey was sliced
on the same chopping block used for preparing the uncooked
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birds. The agent was recovered from more than 100 of the
patients and from raw frozen turkey necks (53).

Roast pork and turkey sandwich outbreak. Two cooked
meats were the probable vehicles of infection in an extensive
outbreak of gastroenteritis on board a ship. The outbreak
occurred in 2 phases. In phase 1, turkeys, presumably con-
taminated with S. chester, were removed from frozen stor-
age and allowed to thaw on a table. During the thawing
process, roast pork was carved on a cutting board adjacent to
the turkeys. It was presumed that juice from the thawing
turkeys contaminated the cutting board with S. chester and
that the roast pork acted as the vehicle of infection. In
phase 2, the same cutting board was used, presumably with-
out adequate cleaning, to slice left-over turkey for sand-
wiches, the presumed vehicle in phase 2 (72).

Chicken salad sandwich outbreak. Home-made chicken
salad sandwiches were responsible for causing typhoid fever
in 31 of 88 persons who attended a wedding reception. One
of the women who prepared the sandwiches was a typhoid
carrier excreting organisms of the same phage-type as those
recovered from the victims (11).

Cooked meat outbreak. The food implicated in this out-
break of typhoid fever was cooked meals served at a res-
taurant in Alaska and in an aircraft bound for Seattle. There
were 3 local cases, and 4 passengers subsequently fell ill,
1 in Alaska, 2 in Washington and 1 in California. The meals
had been prepared by an itinerant cook who proved to be
a typhoid carrier. This is an excellent example of the part
played by air transportation in the dispersal of persons al-
ready exposed to infection (87).

Meat pies outbreak. Meat pies eaten without further heat-
ing were the cause of an epidemic affecting 50 persons in
11 families and one group of boys. Salmonellae were re-
covered from the stools of patients and asymptomatic car-
riers and from 13 meat pies. A dog developed gastroenteritis
after eating one of the pies. At the bakery, pastry blocks
were hand-filled with prepared meat by 3 cooks. The pies
were baked for 25 to 30 minutes at 232 to 246°C. Warm
gelatin was added after baking. Salmonellae were recovered
from the stool of one cook. The source of infection was
either the meat or the infected cook (38).

Potted meat outbreaks. Sandwiches containing potted meat,
reconstituted dried egg or meat extract were the vehicle of
an outbreak that affected the residents of a hostel. The sand-
wiches, prepared in the afternoon by a woman with diarrhea
for 5 days, were eaten for lunch the following day after
storage at room temperature. S. typhimurium was recovered
from the woman, from 75 men who had eaten sandwiches,
from 4 other residents who probably ate sandwiches, from
meat extract and from one trapped mouse. The 3 predipos-
ing factors in this outbreak were the presence of infected
rodents in the hostel, the presence of a food handler with
salmonellosis and exposure of a suitable food vehicle to con-
ditions of time and temperature conducive to bacterial
growth (28).

Poultry feed, duck and prepared meat outbreak. Prepared
meat was the vehicle in this outbreak involving 20 persons
due to S. saint paul. The epidemiology was complex. Farm
ducks in England became asymptomatic carriers of this or-
ganism after eating contaminated meat meal imported from
America. After slaughter these ducks were eviscerated in
the room of a butcher’s shop where cooked meats were pre-
pared. Fecal material from the ducks was inadvertently
transferred to the cooked meat being prepared for sale. The
meat was purchased by a number of families and eaten with-
out further cooking (30).

Eggs and egg products.

Salmonellae readily gain access to bulk egg prod-
ucts when eggs are broken out commercially (16, 80).
As these commercial products are used in the mass
production of many foods eaten without adequate
cooking, they represent a serious health hazard (39,
68).

During World War 1I, Salmonellae were isolated
from approximately 10% of samples of spray-dried
egg imported into Britain from the United States,
Canada and the Argentine. Of the 33 types isolated
22 were new to Britain. Because the number of
Salmonellae never exceeded 30 per g, unrestricted dis-
tribution of this product was permitted (54). After
the War 1.2% of English egg products from small
packing plants yielded Salmonellae, while 2.6% of
samples from large English frozen egg plants (70)
and 7% of imported frozen egg samples were positive
(68). Between 1955 and 1958 approximately 382 tons
of dried egg products and 3,000 tons of frozen liquid
egg were imported by the Port of Liverpool. Sal-
monellae were recovered from 13% of dried egg and
27% of liquid frozen egg samples (64). The salmonel-
la contamination rate of imported bulk egg products
in 1961 was: frozen whole egg, 16%; frozen white,
6%; dried white flakes, 13%; dried whole egg, 12%;
dried white powder, 8%; and dried yolk, 5% (86).

The role played by egg-containing cake mixes in the
transmission of salmonellosis in Canada is illustrated by two
recent nutbreaks. In Newfoundland, S. thompson was re-
covered from 29 persons and from six commercial cake mixes
(9). In Saskatchewan a second outbreak was traced to con-
taminated cake mix (79). Seven of the 22 men at a camp
became ill following the consumption of angel food cake
contaminated with S. thompson and S. heidelberg. S. thomp-
son was recovered from the seven victims and from baked
angel food cake similar to that consumed by them. S. thomp-
son and S. heidelberg were isolated from two cake mixes.
An additional danger of such contamination lies in the dis-
semination of contaminated powder in stores, in kitchens and
in the home. To discover the extent of the problem, a sur-
vey of commercial egg products was undertaken in Canada:
21% of 114 samples of frozen egg products and 54% of 119
samples of cake mix yielded Salmonellae (83). Accordingly,
the Canadian Department of National Health and Welfare
introduced a new regulation making it an offence to sell
egg products that contain Salmonellae. The immediate ef-
fect of this regulation was encouraging: the contamination
rate of egg products was reduced from 38% to 2% (81, 82).

Fresh shell eggs from hens are rarely responsible for human
salmonellosis, but raw or undercooked duck eggs are a com-
mon vehicle of infection. Egg-nog prepared from fresh duck
eggs was the vehicle of infection in a large outbreak that af-
fected 104 of 1,850 patients in a mental hospital in Massa-
chusetts. S. typhimurium was isolated from the patients and
from 3 duck eggs from the neighbouring farm; 5 of 27 birds
yielded this agent at necropsy (66). Raw or undercooked
eggs were responsible for an interstate outbreak of hospital-
associated infections. Between March and August, 1963, 822
isolations of S. derby were made from patients and staff
of 53 hospitals in 13 states. This agent was also recovered
from 4 of 42 slurries (15 to 18 whole eggs per slurry) of
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cracked eggs and from one sample of poultry feed. No
Salmonellae were recovered from intact eggs. In this epi-
demic . extensive secondary spread of infection, presumably
from person to person, became the major problem (73).

Queen’s pudding made of egg yolk, milk, breadcrumbs and
egg white was responsible for an outbreak involving 136
patients and staff in an English hospital in 1949. The yolks
of 200 duck eggs were lightly cooked and the whites were
merely browned. All who ate the pudding were ill. Duck
eggs should always be adequately cooked; this involves boil-
ing for 15 minutes or frying on both sides (38).

Frozen egg is a common source of S. paratyphi B (62).
This product is one of the constituents of synthetic cream
widely used in the manufacture of confectionery. Four out-
breaks of paratyphoid fever in the United Kingdom between
January and May, 1963, involving 9250 human infections
were traced to 3 shipments of frozen whole egg from China
contaminated with S. paratyphi B. The responsible foods
were cream trifles, cream cakes and chocolate eclairs. The
association of bakery products with paratyphoid fever was
first noted in World War II; it was later suggested that the
organism was introduced into bakeries by some commonly
used product (13). S. paratyphi B has been isolated from
Chinese egg products in the United Kingdom every year
since 1955 (77).

In a survey of an English bakehouse Salmonellae were
isolated from 31 (28%) of 111 swabs from floor drains and
from 15 (16%) of 93 swabs from staff toilets. Salmonellae
were also recovered from the outflow water of staff wash
basins and from swabs wiped over machinery, even after
routine cleaning. Chinese frozen egg was in daily use and
was visible on the floors and tables and on the hands and
arms of bakery staff (35). Trifle including cake made with
an egg product was responsible for an outbreak involving
over 100 school children. S. typhimurium and S. thompson,
both commonly found in egg products, were recovered from
the patients, from the trifle, from stools of bakery personnel
and from drain swabs (37).

Milk and milk products.

Milk and milk products caused only 3% of the
general and family outbreaks in England and Wales
between 1949 and 1960. Raw milk from a cow with
mastitis was the vehicle of infection in a typical ex-
plosive outbreak comprising 77 cases and 46 asympto-
matic carriers (47). . S. heidelberg was isolated from
the patients, from the udder of the cow at necropsy,
from filters and churns at the farm, and from animal
feed similar to that supplied to the farm (I18). Only
one case was reported after pasteurization was institu-
ted (47). Raw milk was responsible for another out-
break due to S. heidelberg. The interesting feature of
this epidemic was that raw cow’s milk from herds
yielding S. heidelberg and S. montevideo was being
sold in vending machines. Of the 28 persons infected
with S. heidelberg 20 drank milk from the vending
machine, 4 acquired infection by family contact and
4 had no obvious mode of infection. Of the 2 per-
sons infected with S. montevideo the father drank
contaminated milk; two weeks later his 15-month

old son acquired the infection probably by contact
(43). Raw milk supplied to schools and the public

also caused an explosive outbreak due to S. dublin
affecting at least 610 people. This agent was isolated
from all the patients with symptoms, from the milk,
and from the udder and feces of the affected cow
(50). Raw milk from a small dairy was also the
vehicle responsible for at least 16 cases and 5 asympto-
matic carriers. S. typhimurium was isolated from the
patients, but not from the milk or milk handlers.
Nevertheless, the circumstances surrounding the ill-
ness and death of one of the cows strongly suggested
that the cow was the source of infection (65).

Pasteurized milk was the vehicle in an outbreak
of paratyphoid B fever in South Wales. On inquiry
it was found that polluted river water was used as
the final rinse for milk bottles, after they had been
cleaned and heat-treated. The rinse water was
chlorinated, but not always adequately; consequent-
ly, paratyphoid organisms occasionally escaped de-
struction and were able to multiply in the pasteurized
milk after the bottles were filled (84).

Fish.

Freshly cooked fish is rarely the vehicle of sal-
monella food poisoning, but processed fish products
such as fish pies and fishcakes may readily be con-
taminated. Between 1919 and 1934 it was estimated
that more than 100,000 cases of typhoid fever due to
the consumption of shell-fish occurred in France:
95,000 were fatal (38). Fifteen types of Salmonellae
were isolated from the intestinal contents of fresh fish
sold in a fish market at Colombo, Ceylon: 39 fish of
24 species and 5 samples of fish-washings yielded
Salmonellae (34).

Vegetables.

Vegetable products are rarely contaminated with
Salmonellae; the only important exception is desiccat-
ed coconut (80). In 1953 an outbreak of typhoid
fever and salmonellosis, associated with contaminated
desiccated coconut, occurred in Australia. S. typhi,
S. paratyphi B and 12 other salmonella types were
isolated from samples of coconut imported from
Papua. Salmonellae, including one strain of S. para-
typhi B, were also isolated from Ceylonese coconut
(48). In 1961 two packets of desiccated coconut pur-
chased from a retail store in British Columbia both
yielded Salmonellae on culture.

In 1959 and 1960 a bacteriological survey of desic-
cated coconut imported into England from Ceylon
revealed that 9% of 851 samples contained Salmonel-
lae. Of the 18 different types found, S. paratyphi B
and S. bareilly were the most common (29). Con-
tamination from man, animals or water probably
occurred during manufacture. The chief hazards
from contaminated coconut arise when it is used
uncooked in foodstuffs which support the multipli-
cation of Salmonellae, when it is eaten raw, and
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when it cross-contaminates other foods in the kitchen
or the bakehouse either directly or by way of
utensils or hands.

Potato salad was the common vehicle of infection
in an extensive outbreak of typhoid fever in an
American youth camp in West Germany in 1958.
The salad was prepared by a female civilian cook
on the evening before it was to be eaten and left
at room temperature. More than 400 persons con-
sumed this salad and about 15% acquired typhoid
fever.

Canned food.

Canned foods rarely transmit Salmonellae, unless
the contents are contaminated after the tin is opened.
The standard of commercial canning is high; it is
therefore unusual to discover under-processed cans
or cans with structural defects. Occasionally cans
are badly manufactured, but these are usually dis-
covered by the manufacturer, the retailer or the
health inspector. A contaminated can of ox-tongue
was, however, responsible directly or indirectly for
33 cases in an English typhoid epidemic. The tongue
had been cut up in a shop and the same knife had
been used for slicing ham on the counter. The can
had been processed in South America, but it had
been cooled by immersion in heavily contaminated
river water below the inflow of the town sewage (15).

It is rare to recover Salmonellae fr om canned
cream; there is on record in England one instance in
which S. typhi was recovered from an ineffectively
sealed can of cream. As there had been complaints
of the odor of this product, nearly 1,000 cans of the
same batch were examined bacteriologically: 17%
were contaminated with sporeforming and non-spore-
forming bacteria. The cans had been processed in
Ireland and cooled in water from a well subject to
fecal pollution. The batch was withdrawn from the
market and no cases of typhoid fever resulted (74).

Cross-contamination of canned meat was the prob-
able cause of infection in an English epidemic of
salmonellosis involving 3,000 to 4,000 persons with
3 deaths. Portions of the carcass of an infected pig
were distributed to several butchers’ shops where
they were handled in conjunction with canned meat.
The infective raw meat and the cold cooked meats
were weighed on the same balances, cut with the
same knives and served by the same hands. The
contaminated pressed beef and other cooked meats
were eaten without further heat-treatment, often after
storage at a temperature favourable for bacterial
‘multiplication (10).

" The excellent keeping quality of canned food is
illustrated by the following anecdote. Two cans,
one of carrots in gravy and one of roasted veal, which
had formed part of the stores taken by Sir Edward
Parry on his Third Expedition in search of the North

West Passage in 1824, were opened and cultured in
1939, 115 years later. Both foods were appetizing:
the carrots were sterile; only aerobic spore-bearers
were grown from the veal (38).

Other foods.

In carrying out epidemiological studies on the
spread of foodborne Salmonellae it is a sound princi-
ple to investigate first those foods that are most
readily contaminated by Salmonellae and those foods
which readily support the multiplication of patho-
gens. Such foods have already been discussed. The
following foods rarely act as vehicles for Salmonellae:
jams, fruits, vegetables, pickles, sauces, dry powder-
ed foods, bread and fats. Some do not support
growth and multiplication of. pathogenic bacteria;
others may slowly destroy them. Jams contain too
much sugar. Acid fruit dishes do not support
growth, though the skins of fresh fruit and vege-
tables may transmit typhoid and paratyphoid bacteria.
Freshly cooked vegetables may be eaten with safety.
Pickles and sauces are too acid. Powdered foods are
usually safe if kept dry, but cake mixes and other
powder containing unpasteurized egg products are
a major vehicle of infection. The unwrapped loaf
of bread is not the potential vehicle of Salmonellae
that many suppose it to be. Fats do not encourage
the growth of Salmonellae (38).

Animal by-products.

In the past 5 years many surveys have been con-
ducted to discover the prevalence of Salmonellac in
animal by-products and their importance as a source
of salmonellosis in animals and, indirectly, in man.
An English survey revealed Salmonellae in a wide
variety of products, including raw and processed ma-
terials, imported bones, bone products, fish meal,
complete feeds and fertilizers. Altogether 24% of
1,279 samples yielded 88 different types of Salmonel-
lae (69). In a further study of 4,140 samples Sal-
monellae were present in 9% of raw ingredients, in 3%
of finished meal and in 0.3% of pelleted food. The
bacterial counts were low, usually less than 10
salmonellas per 100 g (71).

In the United States 59 types of Salmonellae were
demonstrated in 13% of 5,700 samples, including bone-
meal, feather meal, fish meal, and complete feeds;
in dog food, meat scraps and egg products (egg con-
centrate, frozen whites, dried whole eggs, frozen
yolk and dried yolk), and in poultry by-products,
poultry feed and tankage (59). In a Florida survey
14 feed samples were found to contain Salmonellae
(25). Similar results were obtained in Canada (44,
89). Dry rendered tankage samples yielded Sal-
monellae in 18 (15%) of 78 samples and wet rendered
tankage, bone, liver and lung, blood, feather and
fish meals in 8 (8%) of 101 samples. Of particular
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interest was the isolation of Salmonellae from 4
samples of meal after 12 months’ storage at 8°C,
whereas no Salmonellae were recovered from por-
tions of the same samples stored at room temperature
for a similar period (89).

Many animal feeds are treated with heat at tem-
peratures high enough to destroy Salmonellae; they
may, however, be re-contaminated by dust or from
containers (69). Such feed is a common source of
infection and results in the asymptomatic carrier
state. In this manner contaminated animal feed may
be the primary source of infection in human out-
breaks and sporadic cases (31, 32, 40, 63).

Occupational hazards.

Although it is often impossible to determine wheth-
er the infected food handler is the source of in-
fection or the innocent victim, Galton and Steele (33)
found that the carrier state occurred much more
frequently in those who handled food than in the
general population. Over 60% of salmonella cultures
isolated from known human sources were derived

from symptomless excreters many of whom were
food handlers.

In an attempt to estimate the occupational hazard
of food handling, Newell (61) interrogated food hand-
lers and their families. He discovered that 80% of
the indicator patients leading to households were
children under 10 years of age; on further inquiry,
he discovered that the fathers of 43% of these children
were employed as food handlers. In a group of 100
men who handled contaminated fish meal only one
gave a history of gastroenteritis in the previous month;
nevertheless, 14 of these men reported diarrhea in
their family contacts during the previous month.
This suggests that the infected but asymptomatic
handler of contaminated food may carry infection
home to his family (61). Similarly, Edwards (23)
considered the carrier state to be an occupational
hazard to persons who handle uncooked meat and
meat products. If asymptomatic carriers were regu-
larly investigated epidemiologically, it is probable
that an animal source of infection would often be
disclosed (61).

CONTROL AND PREVENTION

There are thus many means whereby Salmonellae
gain access to the food of man and his domestic
animals. There is an obvious and urgent need for
detailed study, in all parts of the world, of the
transmission of salmonellosis with the object of
breaking the links in this complex chain of infection.
This can only be achieved if epidemiologists, bacter-
iologists and clinicians, both medical and veterinary,
work in close co-operation and follow-up the epi-
demiological leads in every salmonella incident. As

new means of transmission are disclosed and proved,
regulations for control should be introduced. In
this connection the food industry is faced with a
major task in the production and distribution 6f
clean, safe food. In his review of the health prob-
lems of this industry, Thatcher (82) concluded that
distribution of new forms of food, such as frozen
foods, without adequate bacteriological control was
hazardous. Industry should therefore be encouraged
to set up laboratory facilities to ensure the safety of
their products, to assess the standard of sanitation in
their plants and to determine possible avenues of
contamination (51).

Ideally, only animals known to be free from
Salmonellae should be used for the production of
human and animal food. Moreover, food must be
protected at all stages of production, distribution and
consumption from the farm to the table. This is no
easy matter as problems arise with intravitally in-
fected or contaminated raw materials; with process-
ing, manufacturing and packaging; and with distri-
bution, marketing and consumption. The aim is to
raise salmonella-free animals in a salmonella-free
environment on salmonella-free diet and, thereby, to
ensure that human food is salmonella-free. To
achieve this ideal, concerted action at the local, state,
national and international level is required of all
those agencies, official and commercial, responsible
for the health and feeding of man and his food ani-
mals (8).

As a first step in the war on salmonellosis the basic
principles of food hygiene for the control of this
communicable disease should be rigorously instituted
at all stages in the food production line from farm
to table. There are 4 general procedures or practices
that should be followed in the handling of food (26):
(a) introduction and maintenance of a high standard
of hygiene; (b) minimal holding of food in the “in-
cubation danger zone”; (c) universal use of low tem-
perature storage; and (d) application of physical
agents for the destruction of Salmonellae.

Sanitation.

A high standard of hygiene and sanitation is
necessary to minimize the opportunities for contam-
ination of the environment. All buildings used for
housing or slaughtering animals and all rooms in
food establishments should be planned so that good
sanitary practices can be maintained. Infestation
with rodents and insects should be prevented. Per-
sonnel should be taught to observe strict personal
hygiene and to report illnesses promptly. Regular
medical examinations of all food handlers have been
advocated. Every endeavor must be made to pre-
vent “seeding” of the environment with living Sal-
monellae liable to contaminate batches of food being
processed and to infect employees. The food-han-
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dling public should be educated by all available media
in modern food hygiene practices. The housewife
should appreciate the hazards of unhygienically han-
dled food to the health of her family. Instructions for
cooking and storing foods liable to contamination
should be issued to the housewife at the retail store.
Cleanliness in the plant and rapid handling of food
are also important measures.

Incubation danger zone.

Holding temperatures that encourage growth of
Salmonellae should be avoided, wherever possible.
The temperature range which supports growth is 10
to 49 C; this is the incubation danger zone. When
food is exposed to temperatures within this range,
the holding time must be kept to a minimum and in
no case should it be allowed to exceed 4 hr.

Low temperature storage.

Storage at low temperatures whether by freezing
or by refrigeration at 0 to 5 C is effective in pre-
venting growth of Salmonellae, but neither method
has any appreciable effect on the viability of these
organisms. Many outbreaks of foodborne salmonel-
losis occur in the warmer summer months when foods
may be exposed to temperatures in the incubation
danger zone for long periods. Adequate refrigeration
facilities should be provided in all foodhandling es-
tablishments including the home.

Prompt refrigeration of foods as soon as they are
prepared and refrigeration of leftover foods will re-
duce the risk of outbreaks of food poisoning. Per-
ishable foods must be kept as cool as possible during
preparation. Under no circumstances should they
be held at room temperature for more than the short-
est time consistent with good handling procedures.
Foods to be stored in the frozen state should be chill-
ed or frozen rapidly so that the temperature at the
center is reduced to 50 C or lower within 4 hr.

Heat.

Salmonellae are susceptible to heat and radiation.
Most Salmonellae are killed by exposure to a tem-
perature of 55 C for 1 hr or of 60 C for 15 to 20
min (19); all are killed by exposure to the time-
temperature effect of pasteurization (80).

Adequate cooking destroys Salmonellac. To be
effective, however, temperatures of 74 to 77 C must
be reached in the center of the food during the
cooking period. Although adequate cooking will
kill vegetative organisms, it cannot be relied on to
destroy any toxins that may be present. Leftover

Lfoods should be reheated to at least 74 C as there
is a danger of Salmonellae surviving in food sub-

jected to irregular heat (55). Beloian and Schlosser
(5) demonstrated experimentally that cakes contain-
ing dried egg contaminated with Salmonellae could
be rendered safe by baking if the center reached a

temperature of 71 C or above. Murdock et al. (60)
showed that Salmonellae were eliminated from liquid
whole egg by pasteurization at temperatures of 64 to
65 C for 2% min. Angelotti et al. (4) studied the ef-
fects of time and temperature on the survival of
Salmonellae in common perishable foods. Salmonel-
lae multiplied in the 3 foods at temperatures between
7 and 46 C. In custard they multiplied at a tem-
perature of 45 C but the numbers decreased at tem-
peratures between 47 and 49 C; in chicken a la king,
they were killed at temperatures above 46 C; in
ham salad the numbers of organisms decreased at
temperatures between 44 and 49 C.

Radiation.

Salmonellae vary in their sensitivity to gamma
radiation. Comer et al. (14) and Ley et al. (49) esti-
mated the dosage required to eliminate Salmonellae
from whole egg, frozen horsemeat and bone meal.
At the recommended dosages the quality of these
foods was unaffected.

NEED FOR ACTION

These basic principles of food hygiene must be
taught to all who are concerned with the provision
of safe, clean food (I). There must be a greater
awareness of the hazards inherent in the changing
habits of human feeding, in the changing patterns
of animal husbandry and processing, and in the in-
creased distribution of foods susceptible to con-
tamination. Much has already been done. In 1957,
the International Association of Milk, Food and En-
vironmental Sanitarians produced an excellent mono-
graph entitled “Procedure for the investigation of
foodborne disease outbreaks” (67). This is a stand-
ard work now widely used by epidemiologists
throughout the world. In April, 1960, the Royal
Society for the Promotion of Health, London, Eng-
land, presented a symposium on Food Poisoning at
their annual Health Congress (12, 80). Because of
the increased prevalence of salmonellosis the Health
Branch in British Columbia, Canada, introduced in
August, 1961, a pilot study to determine the most
important reservoirs and vehicles of human sal-
monellosis; a salmonella project was set up in April,
1962, and a salmonella Working Party established.
The U. S. Livestock Association at its 65th annual
meeting in Minneapolis, October to November, 1961,
presented an extensive salmonella symposium. The
U. S. Communicable Disease Center started a trial
surveillance program for salmonellosis in April, 1962,
and by January 1, 1963, a formal program was intro-
duced with the cooperation of all 50 states, the Dis-
trict of Columbia and the Virgin Islands. In October,
1962, the Conference of Public Health Veterinarians,

American Public Health Association, selected as their
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discussion topic The Epidemiology of Salmonellosis.
The World Health Organization and the Food and
Agriculture Organization have shown considerable
leadership in the field of food poisoning and have
published comprehensive reports: European Techni-
cal Conference on Food-borne Infections and In-
toxications (27), Joint WHO/FAO Expert Committee
on Zoonoses Second Report (46) and Joint FAO/
WHO Expert Committee on Meat Hygiene Second
Report (45). In August, 1962, the Standing Com-
mittee on Food Microbiology and Hygiene of the
International Association of Microbiological Societies
(I.LAM.S.) met in Montreal, Canada, to discuss the
Microbiology of Frozen Foods (81). The U. S. Na-
tional Conference on Salmonellosis met at the Com-
municable Disease Center, Atlanta, Georgia, in
March, 1964.

National and international interest in the salmonella
problem is now focussed on methods for preventing
the spread of salmonellosis which will achieve not
merely its control but its ultimate eradication.

Water supplies and milk have been made safe by
the efforts of health officers, bacteriologists and vet-
erinarians. It is now time to pay more attention to
bringing other foods up to the same high standards
(12).

CoNCLUSION

It would be appropriate to close in a lighter vein.
In these days of indigestion
It is oftentimes a question
As to what to eat and what to leave alone;
For each microbe and bacillus
Has a different way to kills us
And in time they always claim us for their own.
Some little bug is going to find you some day
Some little bug will creep behind you some day.

Let us therefore insist that all possible efforts are
made to ensure that salmonellosis is controlled be-
fore the salmonella bug follows Roy Atwell’s advice
and creeps up behind wus®.
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CLOSTRIDIUM BOTULINUM FOOD POISONING""

E. M. FOSTER, JANET S. DEFFNER, THOMAS L. BOTT, AND ErizaBeta McCoy

Department of Bacteriology, University of Wisconsin, Madison

SUMMARY

The outbreaks of botulism in the United States during 1963
stimulated renewed interest in this food-borne disease, pri-
marily because commercially prepared foods were involved.
Three of the outbreaks were caused by Clostridium botulinum
type E in fishery products. Two of these resulted from the
consumption of smoked fish from the Great Lakes.

A survey has been started to see if C. botulinum type E
is common on fish from the Great Lakes. Toxin neutraliza-
tion tests have shown the organism to be present in cultures
from nine of ten locations sampled in Lake Michigan. The
organism was found more frequently in the intestinal tract
than on gills, livers or the external surfaces of the fish. Over
75% of the cultures prepared from the intestines of fish caught
in one large bay of Lake Michigan proved to contain type
E toxin. The incidence of the organism in fish from the
main body of the lake has been much lower than this.

The first recognized outbreak of botulism was ob-
served over 200 years ago (10), although the causal
organism was not isolated until 1895 (9). The disease
is caused exclusively by the ingestion of food in which
Clostridium botulinum has grown and produced its
toxin.

"The experimental work described in this report was sup-
ported in part by the Food and Drug Administration under
contract No. FDA 63-77 (Neg.).

*presented at the 51st Annual Meeting of the INTERNATIONAL
ASSOCIATION OF MILK, FOoD AND ENVIRONMENTAL SANITAR-
1ans, Inc., at Portland, Oregon, August 18-21, 1964.

According to Lamanna (18), botulinum toxin is the
most potent poison known to man. Less than 1 x
1010 gram will kill a mouse. Although the toxin is
a protein and therefore a large molecule, it somehow
passes into the lymphatic system from the upper part
of the intestinal tract (I18). By means that are not
yet understood, the toxin acts on certain myoneural
junctions, interfering with the release of acetylcholine
and thus preventing the passage of nerve impulses.
The muscles involved in respiration are particularly
affected, and death results from asphyxiation.

Gastric symptoms frequently are the first sign of
botulism, with nausea and vomiting often appearing
in 12 to 18 hr. Patients may complain of a dry mouth
during this time. Neurologic symptoms soon develop,
with double vision, muscular weakness, and difficulty
in talking and swallowing.  Respiratory paralysis
follows, with death in fatal cases usually coming in
three to six days. Complete recovery in non-fatal
cases may require several months (4, 5, 26).

Botulism is a disease of both man and animals.
Reports of human botulism have come mainly from
North America, Europe and Japan, although two out-
breaks have been recorded in Argentina and two in
Australia (19). The true incidence is unknown be-
cause of frequent failure to recognize the disease.
In the United States there are usually no more than

s
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10 or 12 verified outbreaks with 20 to 25 cases each
year. For the past quarter century Germany has had
9 to 15 outbreaks with 30 to 40 cases annually (19).

Since World War 1I the incidence in France has
been similar to that in Germany (19). Botulism was
first recognized in Japan in 1951, but subsequently
that country has averaged four outbreaks with about
95 cases per year (23). Between 1919 and 1954 Can-
ada suffered a total of 14 known outbreaks, with an
average of four cases each (19).

Although the incidence of botulism is low, the
mortality rate is high. Almost two-thirds of the 1350
cases reported in the United States between 1899
and 1954 resulted in death (19). In Europe the
mortality rate is much lower, averaging 19% for the
more than 4,000 cases recorded by Meyer (19). The
average mortality rate in Japan has been 26% (23).
In some outbreaks the number of fatalities may be
much higher or lower than the average figures.

The foods incriminated in outbreaks of botulism
almost invariably are: (a) given an inadequate pre-
liminary treatment such as heating, salting, smoking,
drying or pickling; (b) allowed to stand at a temper-
ature that will permit the growth of C. botulinum;
and (c) eaten without cooking. In the United States,
home canned vegetables are incriminated in the vast
majority of cases (20). Pork products are the major
vehicles in Europe, with salted or pickled fish also
frequently involved (19). A pickled relish called
“jzushi”, which is made of raw fish, rice and diced
vegetables, has caused over 90% of the outbreaks in
Japan (23).

Botulism in animals has great economic importance
(19). Feeding spoiled, discarded food to barnyard
fowl has caused many outbreaks of “limberneck” with
high losses in flocks of chickens, turkeys and geese.
Mass intoxication of thousands of aquatic wild birds
occurs with disturbing frequency on lakes and mud
flats in the western United States. Fur ranchers have
suffered enormous losses from feeding botulinogenic
food to mink. Sheep ranchers in Australia and cattle
ranchers in South Africa sometimes lose animals from
feeding on forage or even carrion that contains botu-
linum toxin.

Clostridium botulinum is a gram positive, anaero-
bic, sporeforming rod-shaped organism (3). Its spores
are widely distributed in nature, having been found
commonly in soil, mud, and the intestinal contents
of animals. Thus the opportunity for contaminating
food exists almost everywhere.

Botulinum toxin is stable in acid but is readily
destroyed by alkali. Heating to 80 C for 30 min
will inactivate it (26).

Six distinct types of C. botulinum now are recog-
nized. They are designated by the letters A, B, C,
D, E and F, and are differentiated by the serological

specificity of their toxins. Type C actually consists
of two subtypes, C, and Cg, which differ in their
effects on various animal species and in several other
features (8, 19).

Types C and D only rarely have been implicated
in outbreaks of human botulism (8), but they have
caused huge losses in wild and domestic animals.
Type F was first recognized in 1958 and has been
involved in only one known outbreak, this being
caused by home-prepared liver paste in Denmark
(8). Thus, types A, B and E have been responsible
for all but a few of the known outbreaks among hu-
mans (18, 27).

In addition to their serological differences, types
A and B are distinguishable from type E by several
other features. N

1. Heat resistance. The spores of types A and B
will survive boiling for several hours, whereas type
E spores usually are killed by heating to 80 C for
30 min or less (4, 5, 28).

2. Minimum growth temperature. Types A and B
grow slowly if at all at 50 F, whereas certain strains
of type E have been observed to grow down to 38 F
(21).

3. Toxicity of cultures and activation of toxin by
trypsin.  Cultures of type E show relatively much
lower toxicities than types A and B when injected
into mice (27). The potency of type E cultures can
be increased 10 to 100 fold, however, by treating with
trypsin. Trypsin does not ordinarily “activate” the
toxins of types A and B, presumably because these
organisms produce their own proteolytic enzymes,
which may perform the same function as trypsin.
However, Bonventre and Kempe (2) have shown that
young cells of types A and B contain a toxic “pre-
cursor” that can be released by sonic disruption of
the cells. The potency of this material, like that of
type E toxin, can be increased by treatment with
trypsin.

Type E Boturism 1N RELatioN 1O FisHERY PRODUCTS

Before last year the American public was hardly
aware that type E botulism existed. Excluding a
few small outbreaks in Alaska between 1950 and
1960, there had been only five known episodes of
type E botulism in the United States. These in-
volved a total of 15 cases with 6 deaths (22).

In March of 1963, however, three women in Detroit,
Michigan, ate a lunch of tuna fish salad and two
of them died (14). Type E botulism was diagnosed,
and the causal organism was isolated from the empty
can. Other cans from the same lot were recovered
from grocers’ shelves and some of them also con-
tained the organism. Therefore, all cans bearing the
incriminated code number were recalled from the
market. The resulting publicity served effectively to
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TasLe 1. GEOGRAPHIC DISTRIBUTION OF VERIFIED TypE E
BoruLismM OUTBREAKS

Place of occurrence Outbreaks Cases Deaths
Japan: Hokkaido 29 222 42
Northern Honshu 20 82 37
U. S.: Alaska 7 19 6
Other states 8 36 15
Canada: British Columbia 8 20 11
Labrador 3 10 8
Sweden 3 6 1
Denmark 2 T 0
U.S.S.R. 2 2 2
TOTALS 82 404 122

Figures from Dolman and lida (7) supplemented by more
recent data for Japan (23) and the United States (22).

introduce C. botulinum type E to the general public.
In this instance, the organism is believed to have
entered the cans through defective seams after heat-
ing (14).

In late September and early October of 1963 two
additional outbreaks of type E botulism occurred
almost simultaneously. Both were traced to the con-
sumption of smoked fish from the Great Lakes (22).
A man and wife from Kalamazoo, Michigan, pur-
chased a smoked whitefish while taking a motor trip
through upper Michigan. Both contracted botulism
and died. C. botulinum type E was recovered from
the remains of the fish (15).

Immediately thereafter botulism was diagnosed in
several patients at hospitals in Nashville and Knox-
ville, Tennessee. This outbreak eventually involved
17 patients with 5 deaths in the states of Tennessee,
Alabama, and Kentucky (22). A single shipment of
smoked whitefish chubs packed by a firm in Michi-
gan was incriminated (I). All packages of the fish
remaining in the stores were recalled, and the public
was warned not to eat the product. C. botulinum
type E was isolated from the remains of fish con-
sumed by some of the victims (15). Samples of com-
mercial smoked fish processed by three Michigan
firms were incubated and proved to contain type E
toxin (1).

On the basis of this experience, plus an earlier
outbreak in Minneapolis, Minnesota, in 1960 (1), the
Food and Drug Administration issued a warning on
October 25, 1963, against the consumption and dis-
tribution of smoked fish from the Great Lakes area.
Housewives were advised not to use smoked fish
from the Great Lakes unless the product was known
to have been either; (a) heated to at least 180 F for
30 min after packaging and thereafter kept under

refrigeration, or (b) frozen immediately after pack-
aging and maintained continuously in a frozen con-
dition.

This action of the Food and Drug Administration
promptly stimulated the issuance of processing regu-
lations by several state and municipal regulatory
agencies. The states of Michigan, Wisconsin, Minne-
sota and Illinois, and possibly others, have established
requirements that smoked fish must be heated to an
internal temperature of at least 180 F for 30 min
during processing. The temperature requirements
during distribution and the permissible methods of
packaging vary considerably among the states. Freez-
ing as an alternative to the heating requirement gen-
erally is allowed as originally suggested by the Food
and Drug Administration.

Heretofore, there have been no processing regu-
lations for smoked fish produced in the Great Lakes
states. Each processor salted and smoked his product
as he saw fit. There were no standards for salt,
moisture, or heat treatment. The introduction of
processing controls has revealed numerous technolo-
gical problems, and until these are solved the Great
Lakes smoked fish industry will have a difficult time.

The sudden awareness of type E botulism coming
from the wide publicity given to the outbreaks in
1963 has led many people to wonder if the organ-
ism has been recently introduced into this country.
Actually, the first outbreak of type E botulism ever
recorded anywhere occurred in New York State in
1932. The vehicle was smoked salmon imported from
Labrador (7). A second outbreak in New York State
in 1934 was caused by canned sprats imported from
Germany, and a third occurred in 1941 in California.
The latter was traced to mushrooms from Yugoslavia
and canned in San Francisco. Thus, the first out-
break of type E caused by a native U. S. food was
the one in Minneapolis in 1960. This outbreak re-
sulted from the consumption of smoked ciscoes from
Lake Superior (1).

Type E botulism has occurred in many parts of
the world. Table 1 lists the known outbreaks through
1963. These figures are taken from the review by
Dolman and lida (7), but are modified to include
more recent outbreaks in Japan (23) and the 1963
smoked fish episodes in the United States.

C. botulinum type E has been found wherever out-
breaks have occurred and the organism has been
sought. Japanese workers (16, 24) have demonstrated
its presence repeatedly in soil and mud samples on
Hokkaido.  Johannsen (11, 12) has isolated the or-
ganism from large numbers of soil, seashore, and sea
bottom samples in and near Sweden. Pederson (25)
has found it in soil and bottom mud in Denmark.
And Dolman (7) has isolated the organism repeatedly
from bottom samples off the coast of British Colum-
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bia. Several of these workers also have demonstrat-

ed C. botulinum type E in the intestinal contents of
fish.

Occurence oF C. botulinum TyereE E 1N Fisu
FROM LAKE MICHIGAN

The outbreaks of type E botulism that were traced
to smoked fish from the Great Lakes strongly sug-
gest that the organism occurs naturally in the north-
ern United States. It is now generally accepted that
type E is of terrestrial origin rather than marine,
as was first supposed (6, 11, 16). There is no ob-
vious reason, therefore, why the organism should not
be native to the Great Lakes area.

To see if this is true, an intensive sampling pro-
gram was begun on Lake Michigan in October, 1963.
Most of the samples consisted of fish, water and mud.
The results reported here will deal only with fish.
Methods.

Parts of fish (liver, gills, skin and contents of the
intestinal tract) were inoculated into tubes of brain
heart infusion broth (Difco) and incubated anaero-
bically at 30 C for three days. Each culture was
centrifuged and 0.5 ml of the supernatant was in-
jected intraperitoneally into a single mouse. Cul-
tures that killed mice within 48 hr were subjected
to routine mouse protection tests with antisera for
types A, B and E toxin. For this purpose, each of
four mice received 0.25 or 0.5 ml of culture super-
natant. Three of the mice were protected with one
international unit each of the respective antisera.

Results and discussion.

Results for almost 600 samples are given in Table
9. Over one-fourth of the cultures were toxic to
mice on the initial test, at least 85% of them causing
death in less than 24 hr. However, only a small
fraction of the toxic cultures inoculated with gills,
skin and liver gave typing patterns that suggested
the presence of type E botulinum toxin. A few kill-
ed all of the mice and were classed as “nonspecific”.
About one-fourth to one-third were classed as “atypi-
cal”, meaning that they killed one, two or three mice
out of four but in no significant pattern. By far the
greatest percentage of cultures from gills, skin and
liver proved to be completely atoxic in the tests with
antisera.

By contrast, almost one-third of the toxic cultures
inoculated with intestinal contents gave typing pat-
terns ‘characteristic of C. botulinum type E toxin.
But even in this group two-thirds of the cultures
proved to be atypical or atoxic when tested with
antisera.

The figures in Table 2 clearly indicate that in-
testinal contents of fish are more likely to give rise
to cultures in which type E toxin can be demonstrated
than are gills, skin or livers. Therefore, further tests

TaBLE 2. OccurRreNcE OfF C.
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botulinum TypeE E ToxiN 1IN

CurTurges INocurLATED WitH PARTsS OoF FisH

FROM LAKE MICHIGAN

Gills Skin Liver letl)t;letsetrilrtl,sal

No. of samples tested 102 103 137 250
No. of cultures toxic

on initial test 25 24 40 78
% of toxic cultures classed as:

Type E 5 5 3 31

Type B 5 0 3 1

Nonspecific 0 5 6 3

Atypical 29 32 23 25

Lost toxicity 62 58 66 40
% of all cultures tested shown

to contain type E toxin 1 1 <1 9

TaBrLE 3. REPRESENTATIVE TyrPiNG PATTERNS OF ToxIC
CuLTURES INOCULATED WITH THE INTESTINAL

CoNTENTS OF FisH
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number
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were made with intestinal contents as the inoculum.

Examples of typing patterns are shown in Table 3.
Experience has revealed that the majority of samples
which give a pattern characteristic of type E toxin
cause death of mice with typical symptoms of botu-
lism in less than 10 hr. This is true in spite of wide
variations in toxin levels, which have been found to
range from 3 to more than 1000 mouse MLD per ml
at the time of typing. Occasional cultures that con-
tain type E toxin have been observed to take longer
than 10 hr to kill an individual mouse (see sample
1504, Table 3). However, cultures that kill slowly
rarely prove to contain type E toxin.

The typing pattern labelled “nonspecific” might
result from several causes: the culture could contain
a serological type of C. botulinum other than A, B
or E; it might contain a mixture of serological types;
or it could contain a toxic substance produced by an
organism other than C. botulinum.

The “atypical” samples obviously contained very
small amounts of toxin, since some of the mice sur-
vived without reference to the protective antisera.
These results could represent extremely low levels
of botulinum toxin, but judging from the relatively
long death times they probably indicate toxins pro-
duced by other anaerobic organisms. Many species
of clostridia produce substances that kill mice (3).

Loss of toxicity has been the most troublesome
problem in the identification of lethal agents in mixed
cultures. It has been observed with cultures that
killed mice initially in as little as one or two hr, and
has occurred in as little as one day. On the other
hand, some cultures have remained toxic for weeks.
Toxin destruction has been observed even at tem-
peratures below 0 C.

Johannsen (13) and Kamizawa (16) also have ob-
served loss of toxin from crude mixed cultures, the
latter author attributing the destruction to enzymes
produced by other organisms. This study has re-
vealed nothing to contradict Kamizawa’s suggestion.
Attempts to isolate type E from enrichment cultures
(15) often show a predominance of other anaerobic
sporeformers, many of which resemble Clostridium
bifermentans (17). Much more needs to be learned
about the nature of the organisms in the mixtures

and their effect upon C. botulinum type E and its
toxin.

Unfortunately, the transient nature of type E toxin
was not fully realized at the beginning of this study,
and some of the toxic cultures were held for several
weeks before typing with antisera. This fact prob-
ably accounts in part for the high percentage of
atypical and atoxic cultures in Table 2. From the
death times in the initial toxicity tests it is probable
that some—but by no means all—of these cultures
originally contained type E toxin.

In further testing, special efforts have been made
to record the death times accurately during the first
10 hr following injection and to look for symptoms
of botulism in the mice. Because of the diversity of
toxic agents that may be present, it is important, as
Johannsen has suggested (13), to observe the symp-
toms preceding death. Merely finding a dead mouse
in a cage on the morning following injection is little
indication that the animal died of botulism. To
minimize loss of toxicity it is also important to run
the protection tests as quickly as possible after toxin
is first demonstrated.

On the basis of toxin neutralization tests, fish from
nine of ten locations sampled in Lake Michigan have
yielded cultures that contained type E botulinum
toxin. Little reliability can be placed on the per-
centages of positive cultures from some of the loca-
tions, although the overall incidence of C. botulinum
type E likely is higher than the figures in Table 2
would indicate. Up to now little effort has been
made to isolate the organism from the mixed cul-
tures, but the alcohol method of Johnston, Harmon
and Kautter (15) has been used successfully with a
relatively small number of samples.

Evidence has been obtained to indicate that fish
from certain locations may harbor C. botulinum type
E in their intestines more frequently or possibly in
greater numbers than do fish from other locations.
Table 4 shows a comparison of the incidence of type
E in fish from one place in Lake Michigan and of
the same variety of fish taken at the same time from
a large bay nearby. Fish from the lake gave the
usual diversity of results with evidence of low toxin
levels in many cultures, as judged by the percent-
ages that were atypical or atoxic. By contrast, over
three-fourths of the cultures prepared from fish in

TaBLE 4. OccurreNcE oF C. botulinum Type E ToxiNn 1~
CurLturEs INocuLATED WITH THE INTESTINAL CONTENTS
oF FIsH FROM A BAY OF LAKE MICHIGAN AND FROM
THE MAIN Bopy oF THE LAKE

Fish from Fish from
lake bay
No. of samples tested 109 94
No. of cultures toxic on initial test 56 (51%) 81 (86%)
% of toxic cultures classed as:
Type E 11 90
Type A 2 0
Nonspecific 4 1
Atypical 29 1
Lost toxicity 55 7
% of all cultures tested shown to
contain type E toxin 5 78
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the bay clearly contained type E botulinum toxin.

There were two differences in this experiment,
either or both of which might have influenced the
outcome of the tests. First, the fish from inside the
bay were filled with food, whereas those from the
lake contained very little material in the intestinal
tract. Second, the temperature of the water in the
bay was about 47 F, whereas that in the lake was
41 F.

The results of this study, while illustrating the
inadequacy of present methods of demonstrating C.
botulinum type E in samples from nature, leave little
doubt that the organism is a common contaminant
of fish in Lake Michigan. Thus, Johannsen’s sug-
gestion (12) that C. botulinum type E may be rare
or nonexistent in the United States clearly was pre-
mature.

Further work is in progress to see if the organism
is common in the other Great Lakes. Ecological stud-
ies are planned to learn how fish become contam-
inated and how the organism persists in the natural
aquatic environment. Meanwhile, efforts are being
made to improve the methods of demonstrating C.
botulinum type E in samples from nature. These
efforts will include attempts to isolate the organism
in pure culture.
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SUMMARY

A study was made of the keeping quality of market milk
obtained from retail outlets and processing plants in Lexing-
ton, Ky., during 1963. Included were a total of 144 samples
from retail outlets processed by 9 commercial plants and 92
samples obtained at 5 commercial processing plants.

Approximately 7, 16, 31, 58 and 74% of the retail outlet
samples did not have a satisfactory flavor score after storage
for 0 (date purchased), 4, 7, 10 and 14 days, respectively,
at 40-42 F. The average keeping quality was 7.7 days from
the date of purchase. The samples ranged from 0 to 14 days
old when purchased, the average being 3.9 days. Approxi-
mately 2, 8, 52, and 83% of the samples obtained at the
processing plants did not have a satisfactory flavor score
after storage for 0 (date obtained), 3, 5, and 7 days, re-
spectively, at 50 F. The majority of the samples possessed
“psychrophilic” type defects at the time the flavor quality
was judged unacceptable.

Initial standard plate, coliform, and psychrophilic counts
were generally low. Standard plate counts (SPC) on the
samples after storage were rather high.

Highly significant correlations were observed in samples
obtained at retail outlets between the following individual
factors: Inmitial SPC and age; initial SPC and SPC after
storage; initial SPC and keeping quality; SPC after storage
and age; SPC after storage and keeping quality; and age
at purchase and keeping quality. The multiple correlation
between keeping quality and age, initial SPC, and SPC after
storage was 0.64. Highly significant differences were ob-
served between plants with respect to age of samples when
purchased, SPC after storage, and keeping quality.

There was a highly significant correlation between the
keeping quality of the samples obtained from processing
plants and the Moseley count. No significant correlations
between keeping quality and SPC and psychrophilic counts
were detectable. The multiple correlation between keeping
quality and SPC, psychrophilic count, and Moseley count
was 0.30. Highly significant differences were observed be-
tween plants with respect to keeping quality.

The Dairy Industry has made many changes in
recent years in methods of production, handling,
processing, and distribution of dairy products. Sever-
al changes, particularly the trend toward wider mar-
keting areas and less frequent deliveries, have in-
creased greatly the importance of the keeping quality

'The investigation reported in this paper (Journal article No.
64-6-56) was supported in part by Agricultural Marketing
Act funds and is in connection with a project of the Kentucky
Agricultural Experiment Station and is published with the
approval of the Director.

*Present address: U, S. Public Health Service, Washington,
D. C.

of processed milk. Recently, Elliker et al. (6) sug-
gested that flavor deterioration and high bacteria
counts in the product as used by the consumer are
more common than generally recognized. A recent
report by Kepner and Slatter (9) indicates that signifi-
cant quality differences exist among fluid milk brands
and processors.

The effects of psychrophilic bacteria and storage
temperature on the keeping quality of commercially
processed milk have been demonstrated by numerous
investigations (2, 3, 4, 5, 6, 7, 8, 11, 12, 13). However,
samples obtained fresh from the processing plant
have been utilized in all of the previous studies.
Consequently, information concerning the keeping
quality of milk as obtained by the consumer is lack-
ing. The temperature of milk during distribution
has been shown to vary considerably (10). Variations
in the temperature of milk during distribution and
the age and bacteriological quality of the milk when
purchased by the consumer would be important
factors affecting keeping quality.

The purpose of this investigation was to obtain
information relating to the keeping quality of mar-
ket milk obtained at retail outlets and at processing
plants.

EXPERIMENTAL PROCEDURE

Two types of samples were studied: (a) Samples obtained
at retail outlets and (b) samples obtained at the processing
plants.

Sampling at retail outlets.

One-half gallon samples of market milk representing nine
commercial plants were obtained from retail outlets in Lex-
ington, Ky., at approximately bi-weekly intervals during 1963.
As far as possible, the samples were obtained from super-
market-type outlets. The milk from a specific plant was
obtained from the same retail outlet each time. Sarﬁples
were obtained from the front of the display case and taken
immediately to the laboratory for examination. From the
code numbers of the samples, processing dates were obtained
from the plant managers.

Sampling at processing plants.

Six consecutive one-half pint samples of market milk were
obtained from the filler line of each of five commercial
plants in Lexington at approximately bi-weekly intervals
during 1963. Samples were not collected until at least
25 gallons of milk had passed through the filler. The
samples were taken immediately to the laboratory for ex-
amination,
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Flavor evaluation and keeping quality.

All flavor evaluations were made by a panel of two or
more judges experienced in the scoring of milk. The sam-
ples were transferred into plain one-half pint bottles prior to
evaluation. Samples receiving a score below 36.0 were con-
sidered to have an unacceptable flavor quality.

Samples obtained from retail outlets were examined for
flavor quality on the day purchased, and after 4, 7, 10, and
14 days storage at 40-42 F. All flavor evaluations were
made on the original one-half gallon container of milk.

Samples obtained from the processing plants were examin-
ed for flavor quality on the day obtained, and after 3, 5,
and 7 days storage at 50 F. A separate one-half pint sam-
ple was utilized for each scoring.

Bacteriological examinations.

Official procedures (1) were used for standard plate (in-
cubation at 32 C) and coliform counts. Psychrophilic counts
were made according to the official procedures except that
the plates were incubated at 6 C for 14 days. Samples
obtained from retail outlets were subjected to standard plate
and coliform counts on the date obtained and again after
7 days’ storage at 40-42 F. Samples obtained from the
processing plants were subjected to standard plate, psychro-
philic, and Moseley (6) counts on the date obtained. The
latter test involves making a standard plate count on the
sample before and after 5 days of storage at 45 F. The
number of bacteria shown by the second plate count minus
the initial count is an expression of psychrophilic contamin-
ation.

ResuLts anxp Driscussion
Age and initial flavor scores.

Plant managers supplied the processing dates cor-
responding with code numbers appearing on cartons
purchased at retail outlets. Results pertaining to the

TaBLE 1. AGE AND INITIAL FLAVOR SCORE OoF MARKET MILK
SampLEs OBTAINED AT RETAIL OUTLETS"

Age of samples on
date purchased

Flavor score of samples
on date purchased

Plant Range  Average Range Average
(Days)

A 0-7 2.1 30.0 - 40.0 37.3

B 1-5 2.9 35.0 - 40.0 38.7

1 -7 4.0 36.0 - 40.0 38.7

D" — — 30.0 - 37.5 35.8

E 1- 14 4.6 36.0 - 39.0 38.3

2-8 © 37 37.0 - 40.0 39.0

1-7 4.0 35.0 - 39.0 37.7

He 2 - 11 4.6 30.0 - 39.5 37.8

I 2 -8 5.1 34.0 - 40.0 38.1

All samples 0- 14 3.9 30.0 - 40.0 37.9

“Each plant sampled 16 times.
"Processing dates were not available.
cProcessing dates for 2 of the samples were not available.

TasLE 2. KeEPING QUALITY AT 40-42 F oF MARKET MILK
SAMPLES OBTAINED AT RETAIL OUTLETS"

Number of days samples scored 36 or

above — from date of purchase itk

Plant 0 (Initial) 4 T 10 14 quality
(% of samples) (Days)

A 87.5 87.5 87.5 68.8 43.8 9.9
B 93.8 93.8 56.3 0.0 0.0 5.4
C 100.0 87.5 87.5 62.5 25.0 8.8
D 81.3 81.3 68.8 62.5 25.0 8.0
E 100.0 87.5 68.8 31.3 12.5 7.4
F 100.0 © 93.8 93.8 93.8 87.5 12.9
G 93.8 62.5 313 63 6.3 3.9
H 87.5 81.3 56.3 25.0 18.8 6.4
I 93.8 81.3 68.8 31.3 18.8 7.0

All samples 93.1 84.0 68.8 42.4 26.4 7.7

“Each plant sampled 16 times.

age of samples when purchased are summarized in
Table 1.

The samples ranged from 0 to 14 days old when
purchased, the average being 3.9 days. The average
age of samples from individual plants ranged from
2.1 (Plant A) to 5.1 days (Plant I). These dif-
ferences among plants (age of sample when pur-
chased) were highly significant. Such results indi-
cate that dairy plants need to devote more attention
to the rotation and stocking of products in stores if
the customer is to be assured of a fresh product.

Initial flavor scores (Table 1) of the samples ob-
tained at retail outlets ranged from 30.0 to 40.0.
The average flavor score of samples from individual
plants ranged from 35.8 (Plant D) to 39.0 (Plant E).
The average flavor score of all samples on the date
purchased was 37.9. Initial flavor scores of the
samples obtained at the processing plants showed
only small variations. The average initial flavor

score of all samples obtained at the processing plants
was 38.5.

Keeping quality.
Results of the keeping quality of samples obtained
at retail outlets are shown in Table 2.

Considerable variations are evident in the keeping
quality of samples from the different plants. The
average keeping quality of samples from individual
plants ranged from 3.9 (Plant G) to 12.9 days
(Plant F), the average being 7.7 days. When all
of the samples from all of the plants are considered,
approximately 7, 16, 31, 58, and 74% of the samples
did not have an acceptable flavor score after storage
for 0 (day obtained), 4, 7, 10, and 14 days, re-
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spectively. Statistical analysis revealed a highly sig-
nificant negative correlation (-0.30) between the age
of the samples on the date of purchase and keeping
quality. :

Variations in the keeping quality of samples from
certain plants should be noted. None of the samples
from Plant B had a satisfactory flavor score after
10 days’ storage, whereas 87.5% of the samples from
Plant F had a satisfactory flavor after 14 days’ stor-
age. Variations in keeping quality of samples from
these two plants is not explainable on the basis of
differences in age and flavor scores on the date
purchased (Table 1). The average keeping quality
of samples from Plant D of 8.0 days is somewhat
misleading since the average initial flavor score (35.8)
was quite low. The defects present in samples from
this plant at the initial scoring usually were stale,
unclean or oxidized and did not increase rapidly in
intensity.

Table 3 presents the results of the keeping quality
of samples obtained at the processing plants. The
average keeping quality of samples from individual
plants ranged from 3.3 (Plant B) to 5.7 (Plant A)
days, the average being 4.2 days.

The shorter shelf life of the samples obtained from
the processing plants as compared with that of the

TasLeE 3. Keepine Quarity AT 50 F oF MARKET MILK
OBTAINED FROM PLANT ON DAY PROCESSED"

Number of days scored 36 or above it
Plant 0 (Initial) 3 5 7 quality
(% of samples) (Days)

A 100 100 86 43 5.7

B 100 83 35 0 3.3

C 100 94 65 24 4.4

D 93 87 36 7 3.7

E 100 94 37 12 4.1

All samples 99 91 55 16 42

“Each plant sampled 14 to 18 times, for a total of 82 samples.

samples obtained at the retail outlets resulted, of
course, from the higher storage temperature used
with the former (2, 4, 7). It should be noted that
the five plants sampled both at retail outlets and
at the processing plant had milk of approximately
the same relative keeping quality order regardless
of where the samples were obtained. For example,
of the five plants, milk of Plant A had the best keep-
ing quality when sampled at retail outlets and at the
plant, while that of Plant B had the poorest keeping
quality in both types of samples.

Variations between plants in the keeping quality

of samples were highly significant. Therefore, these
results indicate that certain plants are doing a better
job of quality control than others.

Flavor defects.

The predominant flavor defects present in milk
samples at the time they were considered to have
unacceptable flavor are shown in Table 4.

The most common defects in the samples at the
time of spoilage were those resulting from the
growth of psychrophilic type organisms—unclean,
bitter, putrid, fruity, stale, and “psychrophilic.” Over
80% of the samples obtained at retail outlets and at
the processing plants possessed one of these flavor
defects at the time the samples were considered to
have an unacceptable flavor. The next most com-
mon defect was high acid. Approximately 17% of
the samples obtained at retail outlets and about 39%
of the samples obtained at plants were criticized for
this defect at the time of spoilage. The higher per-
centage of the samples obtained from processing
plants criticized for high acid as compared with the
samples obtained from retail outlets is probably due
to the higher storage temperature employed. Less
than 10% of the samples obtained from retail outlets
and less than 15% of the samples obtained at the
processing plants were criticized for the non-bac-
terial type flavor defects (rancid, oxidized, metallic,
and foreign) at the time of spoilage.

Bacteriological quality.

The results of the bacteriological examinations of
the samples obtained at retail outlets are shown in
Table 5. The data reveal considerable variations in
the bacteriological characteristics of samples from
different plants and among different samples from
a single plant. The coliform counts on the samples
were rather low. Only 8 of the 144 samples had a
coliform count of >10 per ml on the date purchased,
and only 20 samples had a count of >10 per ml
after 7 days of storage at 40-42 F. The standard
plate counts on the date of purchase ranged from
<3,000 to >300,000 per ml. Twenty of the samples
had a count of >10,000 per ml on the date purchased.
After 7 days of storage at 40-42 F the standard plate
counts again ranged from <3,000 to >300,000 per
ml. However, over 50% (73 samples) had a stand-
ard plate count in excess of 300,000 per ml after
storage. It is interesting to compare the standard
plate counts of samples from Plants B and F. Both
plants had only one sample with a standard plate
count of >10,000 per ml on the date of purchase.
After 7 days of storage, however, 15 of the samples
from Plant B had a count of >300,000 per ml,
whereas only one sample from Plant F exceeded
300,000 per ml.

Differences between plants in the standard plate
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TABLE 4. PREDOMINANT FLAVOR DEFECTS PRESENT IN SAMPLES AT THE TIME OF SPOILAGE

Samples obtained at retail outlets

Samples obtained from plant

Flavor defect Number of samples Per cent of samples® Number of samples Per cent of samples®
Unclean 32 22.2 19 25.7
Bitter 29 20.1 14 18.9
Putrid 23 16.0 6 8.1
Fruity 23 16.0 9 12.2
“Psychrophilic” 16 11.1 9 12.2
Stale 13 9.0 6 8.1
High Acid 24 16.7 29 39.2
Malty 7 49 3 41
Cheesy 1 0.7 1 , 14
Rancid 4 2.8 — =
Oxidized-Metallic 5 3.5 6 8.1
Foreign 5 3.5 5 6.8

sBased on total of 144 samples. Samples were held at 40-42 F.

"Based on total of 74 samples. Samples were held at 50 F.

TABLE 5. BACTERIOLOGICAL QUALITY OF MARKET MIiLK SAMPLES OBTAINED AT RerAaiL OUTLETS®

Standard plate count

Coliform count (No samples >10/ml) Date of purchase After 7 davs storage
Plant le?rtceh‘tgg da.,\;Asftes!;o:age Range ;01'0,3%16]/1255 Range h;'aost)%{)%%lf ml
A 0 0 <3000 - 26,000 1 <3000 - >300,000 2
B 1 5 <3000 - 16,000 1 67,000 - >300,000 15
C 0 0 <3000 - >300,000 3 <3000 - >300,000 7
D 0 3 <3000 - 100,000 1 <3000 - >300,000 3
E 1 3 <3000 - >300,000 2 <3000 - >300,000 11
E 1 2 <3000 - 60,000 1 <3000 - >300,000 1
G 2 7 <3000 - >300,000 5 <3000 - >300,000 14
H 2 3 <3000 - >300,000 2 <3000 - >300,000 13
I 1 1 <3000 - 200,000 4 <3000 - >300,000 7
All samples 8 24 — et 20 _— 73

“Each plant sampled 16 times.

counts after storage were highly significant. The
initial standard plate counts varied as much among
samples of an individual plant as between plants.

There were highly significant correlations between
the initial standard plate count, the standard plate
count after storage, age of samples when purchased,
and the keeping quality. The correlations were:
initial SPC and age, 0.43; initial SPC and SPC after
storage, 0.25; initial SPC and keeping quality, -0.38;

SPC after storage and age on date purchased, 0.24;
and SPC after storage and keeping quality, -0.55.
The multiple correlation between keeping quality
and the three other variables (initial SPC, SPC after
storage, and age on date of purchase) was 0.64.
Table 6 shows the results of the bacteriological
examinations of the samples obtained at processing
plants. Approximately 90% of the samples had a
standard plate count <10,000 per ml. Psychrophilic
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TaBLE 6. BACTERIOLOGICAL QUALITY OF MARKET MILK SAMPLES OBTAINED AT PROCESSING PLANTS

Standard plate count

Psychrophilic count

Moseley plate count

No. Samples_with counts/ml No. Samples _with counts/ml No. Samples_with_counts/ml
Plant samples < 10T2  10T-30T 307> samples <1 1-5 6-10 10 samples < 10T 10T-100T 1007
(%) (%) (%)
A 16 94 6 None 13 23 61 8 8 15 60 13 27
B 20 95 None 5 18 6 33 33 28 18 22 6 72
C 20 75 25 None 17 18 18 18 46 19 ‘ 32 10 58
D 17 88 6 6 15 27 20 40 13 16 44 19 37
E 19 95 5 None 16 19 25 44 12 18 39 22 39
All samples 92 89 9 2 79 19 29 29 23 86 38 14 48
*T = thousand
REFERENCES

counts revealed the presence of psychrophilic organ-
isms in over 80% of the samples. Approximately 23%
of the samples had a psychrophilic count of >10
per ml. The proportion of samples from individual
plants having psychrophilic counts of >10 per ml
ranged from 8% (Plant A) to 46% (Plant C). Th~
Moseley plate counts were very high, the number
of samples from individual plants having a Moseley
count of >100,000 ranging from 27% (Plant A) to
72% (Plant B). Approximately 47% of all samples
had a Moseley count of >100,000. Differences ob-
served between plants in the standard plate, psychro-
philic, and Moseley counts were not significant.

When all of the samples obtained from the plants
were considered, there was no significant correlation
between keeping quality and SPC; keeping quality
and psychrophilic count; SPC and psychrophilic
count; and SPC and Moseley Plate count. There
was a highly significant correlation between keeping
quality and the Moseley Count (-0.28) and between
the psychrophilic count and the Moseley count (0.43).
The multiple correlation between keeping quality
and the other' three variables (SPC, psychrophilic
count, and Moseley’ count) was highly significant
(0.30).

The results of the bacteriological examinations re-
veal considerable variations in the sanitation pro-
grams of the different plants and provide explana-
tions for the differences observed in keeping quality.
The fact that a majority of the samples contained
organisms capable of growing at 40 to 45 F, which
is indicative of the presence of psychrophilic organ-
isms resulting from post-pasteurization (5, 6), sug-
gests that considerably more care is needed to avoid
contamination of the pasteurized product.
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SUMMARY

The preparation of a stain and its method for use in the

direct microscopic examination of milk smears is given. In-

cluded are some figures arising from a study in which the
new stain was compared with the Levowitz-Weber stain.
The new method was found to yield higher counts of bac-
terial clumps and of leucocytes than the standard stain and
this was accomplished more quickly and with less fatigue
on the part of the observer.

Our experience in this laboratory with the Levo-
witz-Weber stain recommended by Standard Meth-
ods (1) for the microscopic examination of dry milk
has not been favorable. Organisms which are light-
ly stained are particularly hard to discern, the back-
ground, on occasion, tends to be unevenly stained,
in many cases it was difficult to distinguish dirt from
bacterial cells, and the conscientious examination of
reconstituted milk films was time consuming and in-
ducive of eye strain. These objections led to trials of
other stains recommended for the examination of
milk films. Staining methods employing contrast
stains such as those suggested by Broadhurst and
Paley (2), Gray (3) and Charlett (4) were tried and
discarded in favour of the following stain and tech-
nique.

StAaIN AS MODIFIED

Preparation

Mix 0.6 g methylene blue (Bacto-Methylene Blue certified)
in 52 ml 95% ethanol and 44 ml tetrachloroethane.

Let stand in water bath at 45 C until methylene blue is
completely dissolved, agitate occasionally.

Cool.

Add 4 ml glacial acetic acid.

Filter.

Add 2 ml saturated alcoholic solution of basic fuchsin (1
¢ in 15 ml 95% ethanol}.

TECHNIQUE

1. Prepare smears.

2. Dry smears at room temperature or in warming oven
at 35-37 C.

3. Immerse slide in acetone for 2 minutes; for reconstituted
milk immerse for one minute.

4. Allow acetone to evaporate to dryness.

5. Apply stain for 2 min.

6. Dry stained smears at 35-37 C within 2 min. It is im-

portant not to dry for too long otherwise smears may crack
and excess methylene blue cannot be removed.

7. Wash with gentle agitation in warm water until excess
methylene blue is removed.

8. Dry and examine.

Cells will be blue against a pink background.

NOTE: It is very important to use clean slides to prevent
lifting of the smears when washed. It is believed that the
treatment with acetone increases the permeability of the
cells for the stain.

This stain and method when properly prepared
and applied invariably gave fields which could be
scanned thoroughly, rapidly and with less eye strain
and most important with less doubt in the mind of
the observer than any we had used formerly.

Cn the strength of these observations three other
laboratories engaged in the examination of dried
milk tried the method and reported satisfaction with
it, particularly its superiority to the standard stain in
ease and rapidity of reading.

The results from a comparative study in which
three observers independently examined milk smears
in duplicate for each stain from nine different milk
samples are depicted in Table 1. In this study the
smears were coded so that none of the observers
knew their origin. Thirty fields were counted in
each smear. Both bacterial clumps and leucocytes
were counted and the counts, thus arrived at, per ml
of milk were divided by 10° for presentation in
Table 1.

From these data it will be noted that the counts
by the modified stain almost invariably exceeded
those obtained with the standard. This increase is
further shown by taking the arithmetic mean of all
smears read by each observer for both stains as given
in Table 2.

While in our hands the use of the modified stain
has yielded similar and frequently higher counts than
the L.W. stain, it is mainly to be recommended on
the basis of the less fatiguing and more rapid exam-
ination of milk smears arising from its use.
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TasLe 1. A ComparisoN BETWEEN THE Microscoric Counts YIELDED BY Two StaiNs oN NINE MLk SamMpPLEs IN DupLi-

CATE BY THREE OBSERVERS

Obs. A Obs. B Obs. C

Bact x 103 Leuc. x 10° Bact x 103 Leuc. x 103 Bact x 105 Leuc. x 103

Sample Mod. L.W. Mod. L.W. Mod. L.W. Mod. L.W. Mod. L.W. Mod: L.Wz.
a 2.0 3.5 5.5 7.5 3.3 3.0 5.9 7.7 2.4 2.1 5.4 3.6

I b 3.5 2.5 6.5 7.0 2.2 3.0 5.5 7.2 4.8 1.2 5.7 6.0
av. 2.75 2.0 6.05 7.25 275 3.0 5.7 7.45 3.6 1.65 5.55 4.8

a 3.0 2.0 7.5 7.0 4.1 2.1 9.0 8.7 3.3 1.5 7.2 5.7

2 b 3.0 1.1 6.5 4.5 3.9 1.2 6.8 5.4 48 * 18 4.8 4.5
av. 3.0 1.55 7.0 5.75 4.0 1.65 7.9 7.05 4.05 1.65 6.0 5.1

a 3.0 2.5 9.0 11.0 5.9 9.0 8.6 8.4 4.8 2.7 4.2 6.0

3 b 3.0 2.0 7.0 7.5 5.9 2.7 5.9 9.9 4.5 2.7 5.9 4.8
av. 3.0 2.25 8.0 9.25 5.9 5.85 7.25 9.15 4.65 2.7 5.05 5.4

a 4.8 1.1 8.0 7.0 4.6 4.5 11.0 8.4 2.7 1.2 6.6 4.5

4 b 2.5 1.0 8.5 8.0 2.9 3.6 9.9 9.9 2.7 2.1 4.5 3.6
av. 3.65 1.05 8.25 7.5 3.75 405 1045 9.15 2.7 1.65 5.55 4.05

a 1.5 2.0 8.5 6.5 1.8 2.4 8.4 7.2 1.8 1.2 6.0 5.4

5 b 1.4 3.5 6.5 6.5 1.5 2.4 8.4 8.4 2.1 0.9 3.9 3.6
av. 1.45 2.75 7.5 6.5 1.65 2.4 8.4 7.8 1.45 1.05 495 4.5

a 2.0 1.7 14.0 13.0 5.1 1.8 17.0 10.8 4.2 1.5 7.8 6.3

6 b 1.5 1.2 8.5 8.5 3.9 2.3 11.0 9.0 1.5 1.5 6.9 4.8
av. 1.75 145 1125 10.75 4.5 2.05 14.0 9.9 2.85 1.5 7.35 5.55

a 1.5 2.0 7.0 5.5 2.4 1.1 8.1 54 1.8 0.9 1.8 2.1

7 b 2.0 0.9 3.2 4.5 1.5 1.1 8.6 5.4 1.8 2.1 2.1 1.8
av. 1.75 1.45 5.1 5.0 1.95 1.1 8.35 5.4 1.8 1.5 1.95 1.95

a 1.0 1.4 7.0 7.0 3.9 2.7 9.9 5.6 2.1 0.6 4.2 3.3

8 b 1.5 2.0 6.5 8.5 3.3 3.2 8.1 6.8 2.4 0.9 4.2 3.3
av. 1.25 1.7 6.75 7.75 3.6 2.95 9.0 6.2 2.75 0.75 4.2 3.3

a 2.0 1.5 14.0 10.0 1.8 1.1 15.0 12.6 42 1.2 11.0 9.0

9 b 1.2 1.0 11.0 13.0 0.9 9 14.0 11.3 1.8 0.3 7.5 6.0
av. 1.6 1.25 125 11.5 1.35 1.0 14.5 11.95 3.0 0.75 9.25 7.5

TABLE 2. ARITHMETIC AVERAGE FOR ALL CounTts DEPICTED
IN TABLE 1 FOR EAcH OBSERVER

Clump Count x 105/ml Leucocytes x 105/ml

Mod. stain L. W. stain Mod. stain L. W. stain
Obs. A 2.24 . 1.83 8.20 8.00
Obs. B 3.28 2.67 9.50 8.23
Obs. C 2.98 1.97 5.54 4.68
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AMENDMENT TO
, 3-A SANITARY STANDARDS FOR INTERNAL RETURN TUBULAR
@ HEAT EXCHANGERS FOR USE WITH MILK AND MILK PRODUCTS

Serial #1202

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committce

The “3-A Sanitary Standards for Internal Return Tubular Heat Exchangers for Use with Milk and
Milk Products,” approved April 29, 1952, Serial #1200, are hereby amended by adding the following sen-
tence to subsection D. 3:

Plastic gasket material shall conform to the ap- tact Surfaces for Dairy Equipment, Serial #2000”.
plicable provisions of the “3-A Sanitary Standards for This amendment shall become effective July 9,
Multiple-Use Plastic Materials Used as Product Con- 1965.

AMENDMENT TO
3-A SANITARY STANDARDS FOR FARM MILK
COOLING AND HOLDING TANKS-REVISED

Serial #1303

Formulated by
International Association of Milk, Food and Environmental Sanitarians
1. ) United States Public Health Service
. B The Dairy Industry Committee

The “3-A Sanitary Standards for Farm Milk Cooling and Holding Tanks — Revised, Serial #1301,” are
hereby amended by adding the following paragraph at the end of Section A-T:

If made of plastic material, they shall conform Serial #2000”.
to the applicable provisions of the “3-A Sanitary
Standards for Multiple-Use Plastic Materials Used This amendment shall become effective July 9,

¢
as Product Contact Surfaces for Dairy Equipment, 1965.
AMENDMENT TO
3-A SANITARY STANDARDS FOR
MILK AND MILK PRODUCTS EVAPORATORS AND VACUUM PANS
Serial #1602
Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee
The “3-A Sanitary Standards for Milk and Milk Products Evaporators and Vacuum Pans,” Serial #1600,
~are hereby amended by substituting the following for subsection (c) in section C.(1):
Q’ (¢) Plastic materials used for non-metallic parts Used as Product Contact Surfaces for Dairy
having product contact surfaces shall conform Equipment, Serial #2000”.
to the applicable provisions of “3-A Sanitary This amendment shall become effective July 9,

Standards for Multiple Use Plastic Materials 1965
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AMENDMENT TO
3-A SANITARY STANDARDS FOR STORAGE TANKS
FOR MILK AND MILK PRODUCTS

Serial #0102

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The “3-A Sanitary Standards for Storage Tanks for Milk and Milk Products,” dated November 9, 1955,
Serial #0101, are hereby amended in the sections indicated below:

Substituting the following for subsections B. (5),
B.(6), and B.(13):

B. (5) BEARINGS

Bearings which are within the milk zone shall be
made of stainless steel or other equally corrosion
resistant metals; or plastic. If made of plastic ma-
terials they shall conform to the applicable provisions
of the “3-A Sanitary Standards for Multiple-Use Plas-
tic Materials Used as Product Contact Surfaces for
Dairy Equipment, Serial #20007”.

B. (6) UMBRELLA FOR VERTICAL AGITATOR
ASSEMBLY

The umbrella shall be made of 18-8 stainless steel,
rubber or rubber-like material, or plastic. If made
of rubber or rubber-like materials they shall con-
form to the applicable provisions of the “3-A Sani-
tary Standards for Multiple-Use Rubber and Rubber-
Like Materials Used as Product Contact Surfaces
in Dairy Equipment, Serial #1800”. If made of

plastic materials they shall conform to the applicable
provisions of the “3-A Sanitary Standards for Multiple-
Use Plastic Materials Used as Product Contact Sur-
faces for Dairy Equipment, Serial #2000”.

B. (13) GASKETS

Gaskets shall be made of a resilient rubber, or
rubber-like, or plastic material. If made of rubber
or rubber-like materials they shall conform to the
applicable provisions of the “3-A Sanitary Standards
for Multiple-Use Rubber and Rubber-Like Materials

Used as Product Contact Surfaces in Dairy Equip-
ment, Serial #1800”. If made of plastic materials
they shall conform to the applicable provisions of
the “3-A Sanitary Standards for Multiple-Use Plastic
Materials Used as Product Contact Surfaces for Dairy
Equipment, Serial #2000”.

This amendment shall become effective July 9,
1965.

AMENDMENT TO
3-A SANITARY STANDARDS OF PLATE TYPE HEAT EXCHANGERS
. FOR MILK AND MILK PRODUCTS

Serial #1102

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The “3-A Sanitary Standards of Plate Type Heat Exchangers for Milk and Milk Products,” dated Sep-
tember 1951, Serial #1100, are hereby amended in the sections indicated below:

Add the following words to the end of Section D.
1.:

“, or a plastic material”.

Add the following sentence to subsection D. 2.:
Plastic gasket material shall conform to the ap-

plicable provisions of the “3-A Sanitary Standards
for Multiple-Use Plastic Materials Used as Product
Contact Surfaces for Dairy Equipment, Serial #2000”.

This amendment shall become effective July 9,
1965.

L
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AMENDMENT TO
3-A SANITARY STANDARDS FOR STAINLESS STEEL AUTOMOTIVE
MILK TRANSPORTATION TANKS FOR BULK DELIVERY
AND/OR FARM PICK-UP SERVICE

Serial #0506

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The 3-A “Sanitary Standards for Stainless Steel Automotive Milk Transportation Tanks for Bulk Delivery
and/or Farm Pick-Up Service,” amended April 28, 1954, Serial #0501, are hereby further amended in the

sections indicated below:

The following new paragraph, A-10, is added:
10. PLASTIC MATERIALS:

All plastic materials when used for specified appli-
cations shall conform to the applicable provisions of
the “3-A Sanitary Standards for Multiple-Use Plastic
Materials Used as Product Contact Surfaces for Dairy
Equipment, Serial #2000”.

The following sentence is added to paragraph H-5:

When plastic materials are used they shall conform
to the applicable provisions of the “3-A Sanitary

Standards for Multiple-Use Plastic Materials Used
as Product Contact Surfaces for Dairy Equipment,
Serial #2000

The following words are deleted from the first
sentence of Section K — Electric Motors, Pumps, and
Fittings: '

“shall conform to the 3-A Sanitary Standards for
Motors and”

This amendment shall become effective July 9,
1965.

AMENDMENT TO
3-A SANITARY STANDARDS FOR BATCH AND CONTINUOUS
FREEZERS FOR ICE CREAM, ICES AND
SIMILARLY-FROZEN DAIRY FOODS

Serial #1901

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The “3-A Sanitary Standards for Batch and Continuous Freezers for Ice Cream, Ices, and Similarly-
Frozen Dairy Foods, Serial #1900.” are hereby amended by substituting the following for subsections (e)
and (f) in section C. (1), and deleting the footnote referring to section C. (1) (e).

(e) Rubber and rubber-like materials may be used
for bearings, metering devices, air tubing, port
covers, and multi-use gaskets, seals and parts
used in similar applications. These materials

shall conform to the applicable provisions of
the “3-A Sanitary Standards for Multiple-Use
Rubber and Rubber-Like Materials Used as
Product Contact Surfaces in Dairy Equipment,
Serial #1800”.

(f) Plastic materials may be used for bearings,
metering devices, air tubing, port covers, and

multi-use gaskets, seals and parts used in simi-
lar applications. These materials shall com-
ply with the applicable provisions of the “3-A
Sanitary Standards for Multiple-Use Plastic
Materials Used as Product Contact Surfaces for
Dairy Equipment, Serial #2000

(g) Single-service sanitary type gaskets may be
used.

This amendment shall become effective July 9,
1965.
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AMENDMENT TO
3-A SANITARY STANDARDS FOR FILLERS AND SEALERS OF SINGLE
SERVICE CONTAINERS FOR MILK AND MILK PRODUCTS

Serial #1702

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The “3-A Sanitary Standards for Fillers and Sealers of Single Service Containers for Milk and Fluid
Milk Products, Serial #1700, are hereby amended by substituting the following for subsection (b) in
section C.(1)

(b) Plastic materials may be used for filling noz- visions of the “3-A Sanitary Standards for
zles, plungers, gaskets, diaphragms, sealing Multiple-Use Plastic Materials Used as Prod-
rings, drip shields, container opening and uct Contact Surfaces for Dairy Equipment,
closing parts, filling valve members, seals and Serial #20007.
parts used in similar applications. These ma- This amendment shall become effective July 9,

terials shall comply with the applicable pro- 1965.

AMENDMENT TO
3-A SANITARY STANDARDS COVERING HOMOGENIZERS AND
HIGH PRESSURE PUMPS OF THE PLUNGER TYPE

Serial #0402

Formulated by
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The 3-A “Sanitary Standards Covering Homogenizers and High Pressure Pumps of the Plunger Type,”
Serial #0400, are hereby amended by adding the following sentence to section D. 1:

If of plastic material, they shall conform to the tact Surfaces for Dairy Equipment, Serial #2000”.
applicable provisions of “3-A Sanitary Standards for This amendment shall become effective July 9,
Multiple-Use Plastic Materials Used as Product Con- 1965.
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3-A SANITARY STANDARDS FOR SIFTERS
FOR DRY MILK AND DRY MILK PRODUCTS

Serial #2600

Formulated by

International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

It is the purpose of the IAMFES, USPHS, and DIC in connection with the development of the 3-A
Sanitary Standards Program to allow and encourage full freedom for inventive genius or new developments.
Dry Milk and Dry Milk Products Sifters specifications heretofore or hereafter developed and which so differ
in design, material, construction or otherwise so as not to conform with the following standards, but which
in the opinion of the manufacturer or fabricator are equivalent to or better, may be submitted at any time

for the consideration of IAMFES, USPHS, and DIC.

A. SCOPE

This standard covers the sanitary aspects of sifters
used for processing dry milk and dry milk products.
In order to conform with these 3-A Sanitary Stand-
ards, sifting equipment for dry milk and dry milk
products shall comply with the following in design,
material, and fabrication criteria.

B. DEFINITIONS

(1) Product: Shall mean dry milk or dry milk prod-
ucts.

(2) Product Contact Surfaces: Shall mean all sur-
faces with which the product may come in
contact.

(3) Non-Product Contact Surfaces: Shall mean all
other exposed surfaces.

C. MATERIAL
(1) All product contact surfaces shall be of 18-8
stainless steel with a carbon content of not
more than 0.08 percent, or other equally cor-
rosion resistant metal, that is non-toxic and
non-absorbent, except that:

(a) Plastic materials may be used for screen-
ing media, screen frame assemblies, balls,
gaskets, flexible connectors, and inspection
port covers. These materials shall comply
with the applicable provisions of the “3-A
Sanitary Standards for Multiple-Use Plas-
tic Materials Used as Product Contact
Surfaces for Dairy Equipment, Serial
#2000”. .

(b) Rubber and rubber-like materials may be
used for balls, gaskets, flexible connectors,
and inspection port covers. These mater-
ials shall comply with the applicable pro-
visions of the “3-A Sanitary Standards for
Rubber and Rubber-Like Materials Used
as Product Contact Surfaces in Dairy
Equipment, Serial #1800

(c) Cotton, linen, silk, or synthetic fibers may
be used for screening surfaces. These

materials shall be non-toxic, relatively in-
soluble, easily cleanable, and shall not
impart a flavor to the product.

(d) Welded areas and the deposited weld
material shall be substantially as corrosion
resistant as the parent material.

(e) Solder, when used, shall have a tin con-
tent not less than 50%, and the remainder
shall contain no more lead than is neces-
sary under good manufacturing practices,
and shall be corrosion resistant, cadmium
free, non-absorbent, and shall not impart
any toxic substance to the product under
conditions of intended use.

All non-product contact surfaces shall be of

corrosion-resistant material or material that is

rendered corrosion-resistant. If painted, the
paint used shall adhere. All non-product con-
tact surfaces shall be relatively non-absorbent,
durable and cleanable. Parts removable for
cleaning having both product contact and non-
product contact surfaces shall not be painted.

D. FABRICATION
(1) All product contact surfaces except the screen

surfaces shall be equivalent to a number 4
mill finish or 120 grit properly applied, or a
number 2B mill finish on stainless steel sheets,
free of imperfections such as chips, flakes, or
pits. All joints shall be smooth and flush. All
permanent joints in metallic product contact
surfaces shall be welded. All welded areas of
product contact surfaces shall be at least as
smooth as the adjoining surfaces. Solder may
be used to smoothly fill the joints where the
screen is attached to the frame.

All appurtenances having product contact sur-
faces shall be easily removable for cleaning or
shall be readily cleanable in place.

(3) All product contact surfaces shall be easily

accessible and readily cleanable, either when
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in an assembled position or when removed. Re-
movable parts shall be readily demountable.

(4) All internal angles of 135° or less on product
contact surfaces shall have minimum radii of
1/8 inch, except as provided in D. (5).

(5) Gaskets shall be removable or continuously

bonded so as to be smooth and easily clean-
able. Gasket retaining grooves for removable
gaskets shall be no deeper than their width.
The minimum radius of any internal angle in
a gasket retaining groove shall be not less than
1/8 inch, except that a 3/32 inch radius is
permissable where a standard 1/4 inch O-Ring
is to be used.
Grooves in gaskets shall be no deeper than
their width and the minimum radius of any
internal angle shall be not less than 1/8 inch
unless the gasket is readily reversible for clean-
ing.

(6) All openings in the cover shall have raised
rims and flanges of at least 3/8 inch.

(7) All openings in the cover not continuously in
use, shall be provided with removable covers
designed to prevent foreign material from en-
tering the product zone.

(8) The sifter shall be constructed so as to pro-
vide for prompt continuous removal of rejected
material.

(9) Woven stainless steel wire may be used for
screening surfaces.

(10) Non-product contact surfaces to be painted
shall be effectively prepared for painting.
(11) There shall be no exposed threads in product

contact areas.

(12) All outside welded seams shall be smooth and
waterproof. All mechanical joints shall be
dust tight and splash proof.

(13) Legs, if used, shall be smooth with no exposed
threads, and shall be of sufficient length to
provide a clearance between the lowest fixed
point of the machine and the floor of no less
than 6 inches. If legs are hollow tube stock,
they shall be effectively sealed. When legs
are not used the base shall be designed to per-
mit sealing to the mounting surface.

APPENDIX A

For the general guidance of sifter manufacturers
and the dry milk industry, the following screen size
openings may be considered as recommended open-
ings to result in satisfactory screening of the listed

dry milk products:

Sieve Designation Maximum Sieve Opening
Product (From ASTM 223.1) mm. inches (approx.)

Nonfat dry milk #95 0.707 .027
Dry whole &
dry buttermilk #16 1.19 .045

It is recognized that larger screen size openings
may be necessary for sifting certain special dry milk
products (such as “instant” products) and for de-
sired classification of products into different particle
sizes.

Openings referred to above are based on general
experience as to what constitutes satisfactory screen-
ing to remove product lumps or potential product
contaminants, and also on ability of most currently
used sifters to successfully sift dry milk products
through such size openings without excessive loss of
fine powder into the “reject material” outlet. (Other
factors also affect such loss, such as percent of “open
area” in screen used, uneven flow rates to the sifter,
ratio of screening surface area to drier capacity,
amount and kind of mechanical energy applied to
the screening surface, sifter design and construction,
and nature of dry milk product being sifted.)

Screen openings dimensions may be obtained by
any desired combination of wire thickness and num-
ber of wires per inch. For instance, if the screening
surface is made of stainless steel woven wire, the
027 inch opening might be obtained by using 24 x
24 mesh market grade screen cloth made of wire .014
inch thick (about 45% open area) or by using 30 x
30 bolting cloth screen made of wire .0065 inch (about
65% open area) or by many other mesh-wire thickness
combinations. These combinations allow a wide
choice to obtain desired balance between screen
strength and percent open area. If materials other
than stainless steel are used to construct the screen-
ing surface, similar combinations may be employed
to achieve desired opening size.

REFERENCES

1. Goldberg, S. A. and Walter, W. When you
specify sieves include screen cpening size. Chemical
Engineering, February 9, 1959.

2. Sieves for Testing Purposes — ASTM 223.1 —
1961.

APPENDIX B
RECOMMENDATIONS FOR
CLEANING DRY MILK SIFTERS

1. DAILY CLEANING PROGRAM — The pro-
cedures set forth below should be followed as a
daily cleaning program.

1. Completely dismantle and thoroughly vacuum
or dry brush clean all product contact surfaces
of the dry milk sifter. Reassemble as soon as
finished and make every effort to keep all
parts dry.

Check sifter screen(s) for broken or displaced

wires (threads) and for other openings around

the frame of the screen, which might permit
the passage of unsifted product. Other parts

1o
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of the sifter, including ball trays and balls,
if used, should also be inspected for condition.
Any necessary repair or replacement should
be made as soon as possible.

3. Flexible rubber or cloth socks at the inlet and
outlets of the sifter should be thoroughly
cleaned daily, following the procedures as rec-
ommended for the sifter. At this time socks
should be closely examined for holes, cracks
or other damage. (To facilitate removal for
cleaning, use of easily removable fastening
devices are recommended.)

4. Thoroughly vacuum or dry brush clean all
external parts of the sifter, including the sifter
frame and drive mechanism.

1. WEEKLY CLEANING PROGRAM — The pro-
cedures set forth below should be followed at
weekly intervals.

1. Completely dismantle as in I. above, remove
all loose dry milk, then rinse all parts with
clear water and follow by a thorough hand
brushing of all parts using a general purpose
dairy cleaner. Rinse thoroughly to remove all
evidence of cleaning solution or soil. It is
recommended that hot water (170° F or above)
be used for rinsing in order to sanitize the
equipment and to aid the subsequent drying.

Allow all parts to air dry completely prior to
reassembly.

The wet wash should be done more frequent-
ly if necessary and should be done after each
use if the sifter is not being used on a daily
basis.

After cleaning, drying and reassembly the
powder outlet should be protected against
recontamination.

1II. GENERAL RECOMMENDATIONS

1. Vacuum cleaning is preferred to brush clean-
ing or cleaning with air under pressure as it
decreases the dust drift problem to other areas
of the plant.
Brushes or vaccum cleaner fittings used for
cleaning product contact surfaces should not
be used for cleaning non-product contact sur-
faces or for other uses which might result in
contamination. Such brushes and special fit-
tings should be stored in an enclosed cabinet
when not in use. (For protection and house-
keeping considerations, such cabinets prefer-
ably should be of non-wood construction and
should have open mesh metal shelving.)

)

These standards shall become effective July 9,
1965.

FLI/FDA 8th ANNUAL EDUCATIONAL CONFERENCE AND FLI
SYMPOSIUM ON FOOD STANDARDS

More than 700 interested individuals representing
industry, government and educational groups attend-
ed a two day conference and symposium in Wash-
ington, D. C. on November 30 and December 1, 1964.
The theme of the meeting was the expanding con-
sumer interest in better food standards and the need
for development of a closer cooperation and under-
standing between the food and drug industry and
the regulatory agencies.

The Eighth Annual Educational Conference on
November 30 was sponsored jointly by the Federal
Food and Drug Administration and the Food Law
Institute. In the keynote address George P. Larrick,
Commissioner of Food and Drugs, gave a brief re-
view of the objectives and accomplishments of pre-
vious conferences and stressed the importance of the
FDA workshop programs with industry and the many
consumer education programs which are essential in
voﬁuntary compliance. Commissioner Larrick stated
that it is FDA’s purpose to prevent rather than pun-
ish violations but there are gaps between intention
and accomplishment in this area. Fortunately steps
are being taken by both Industry and Government

to obtain compliance with regulations.

In his response Franklin M. Depew, President of
the Food Law Institute, outlined the program of the
1965 conference which was dzsigned to bring together
responsible people to review various problems and
situations and to develop avenues of working to-
gether toward a common goal. Mr. Depew empha-
sized the importance of promoting a better under-
standing of the nation’s food and drug laws and of
encouraging a program of voluntary compliance with
these standards. He expressed the hope that guide-
lines resulting from the conference would establish
a new era of Industry FDA cooperation.

VOLUNTARY COMPLIANCE AND SELF REGULATION

Shelby T. Grey, FDA, discussed compliance with
present laws and stated that FDA is concerned with
the development and utilization of all available edu-
cation material which will lead to obtaining the ob-
jective of voluntary compliance. Most manufac-
urers today have the scientific knowledge, the equip-
ment, and the desire to comply with regulations
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voluntarily. The consumer has (1) the right to
safety in products consumed, (2) the right to be in-
formed, (3) the right to choose and (4) the right
to be heard. To meet these rights FDA’s extensive
programs in consumer education are being expanded.

Dr. Richard L. Hall, McCormick and Company,
Inc., asserted that there is a sincere desire within
the industry to cooperate with government agencies
and examples include the research and education
training program of the National Canners Associ-
ation, the 3A Sanitary Standards in the milk industry,
the baking industry equipment standards, the Geor-
gia food service programs, the FEMA food additive
reports and the AOAC vanilla standard methods.
Self-regulation in the food industry is a necessity and,
although some government inspection is needed to
be most effective, it should be at a minimum. Close
cooperation between FDA and industry can develop
a voluntary program of self-inspection and regulation.

UTtiLizaTION OF COOPERATIVE RESEARCH

The program provided for discussion of various
aspects of the general topic, “Science Promotes Vol-
untary Compliance”. Dr. Oral L. Kline of FDA,
reviewed the scientific developments and research
of FDA in the areas of pesticide methodology, in-
strumentation, such as infra-red and x-ray floures-
cence, and toxin investigations. The scientific staff
for basic research has been increased, programs of
training have been developed and FDA continues to
maintain a policy of education and development and
release of information.

Dr. Austin Smith, President, Pharmaceutical Manu-
facturers Association, stressed the fact that voluntary
compliance is the only practical way to meet regula-
tions. There is a great need for facts which can
be obtained only by consulting committees on plant
sanitation, plastics, color, capsules and many other
areas. The search for facts continues as science pro-
vides the yardsticks for measurement in regulations.
Dr. Robert M. Schaffner, Libby, McNeil and Libby,
noted the scientific advances made by industry re-
search, especially in the areas of sanitation and proc-
essing. He commented on the importance of the
Food Chemical Codex, the first bound edition of
which will be available in 1966. Food standards
should be more flexible, especially with optional in-
gredients. Finally, industry and government must
educate the consumer—with education there is no
reason for food fadism.

WorksHOP DiISCUSSIONS

Five afternoon panel workshops covered: Food
Sanitation and Quality Control; Additives and Pesti-
cides; New and Investigational Drugs; Drug Label-
ing and Promotion; and Consumer Education—What

the Public Wants.

In the Sanitation and Quality Control Workshop
Franklin D. Clark, FDA, explained the inspection
procedures followed by FDA inspectors, pointing out
the items of importance in an inspection which are:
sanitation, raw material storage, processing, fate of
rejected raw material, lists of recent shipment in-
voices, review with management as to recommenda-
tions, and report of findings. Charles H. Brokaw,
The Coco-Cola Company, urged a speed up in com-
munications with FDA. Prompt and meaningful
replies are needed. Container fill is also a problem
and a clarification of terms is needed especially with
respect to a reasonable tolerance definition. Im-
proved and adequate training of FDA inspectors is
encouraged and industry workshops could be of great
value in this training. Karl F. Lang, H. ]. Heinz
Company, emphasized that adequate information and
education are valuable tools in the desired relation-
ship between industry and FDA. He stated that
good sanitation and quality control are mandatory in
good business and are not practiced just for the FDA
inspector.

Frr SymposiuMm ON STANDARDS

The second part of the two day program was the
Food Law Institute Symposium on December 1 on
“The Legal Basis and Regulatory Use of Food Stand-
ards”. It was sponsored jointly by the Food Law
Institute, Inc., the Graduate School of Public Law
of George Washington University and the Food Pro-
tection Committee of the Food and Nutrition board,
National Research Council, National Academy of
Sciences.

Alan H. Kaplan of George Washington Univer-
sity, discussed the development of food and drug
standards over the years and pointed out that, where-
as earlier standards were designed to regulate foods
from the point of view of economic adulteration and
fill of container, later standards have become more
concerned with purity and safety. Although any
interested person may offer a food standard, most
standards are proposed by Food and Drug with
amendments submitted by industry. The main pur-
pose of standards is to promote reasonableness, hon-
esty and fair dealing to the interest of the con-
sumer. Changes are being made to improve the
present procedures followed by FDA in setting stand-
ards, particularly in relation to public hearings and
the requirements for the hearing examiner. The
method of presentation of evidence is also being
clarified and the food standard making procedure
should be improved by the ideas and suggestions
presently being considered.

Mr. Eugene H. Holeman, Tennessee Department
of Agriculture, reviewed the role of the states in
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establishing food standards and pointed out that
there are many standard-making bodies producing
hundreds of standards for foods which are serving
a good purpose. However, uniformity of standards
is sorely needed. Mr. Holeman mentioned the pres-
ent bread standards and the orange juice standards
where there are 10 FDA and 6 USDA standards. He
also urged better exchange of information between
various federal agencies and recommended the estab-
lishment of a joint committee from regulatory agen-
cies to study the clarification of food standards.

George M. Burditt of Chadwell, Keck, Kayser,
Ruggles and McLaren, suggested more practical use
of the regulatory power to establish food standards.
Among his recommendations for improvement in
procedures were the limiting of standards to basic
essentials, designating optional ingredients by gen-
eric terms, liberalizing standards, revising temporary
permit procedure, expanding informal conferences,
avoiding standards which impede technical develop-
ment, and promoting specific standards for dietary
foods.

ProrECTING THE CONSUMERS INTEREST

An afternoon panel was devoted to the topic, “Do
FDA’s Present Food Standards and Standard Making
Policies Best Serve the Consumer?” Malcolm R.
Stephens, FDA, pointed out the necessity for stand-
ards and stated that FDA promulgates standards in
the interest of both the consumer and industry. The
consumer needs and wants protection and Industry
naturally desires more freedom in standards, es-
pecially in the area of optional ingredients. FDA
believes both these objectives are possible. Dr.

Oral Lee Kline, FDA, discussed the scientific aspects
of food standards and stated that safety of foods
and ingredients must be considered and evaluated
by all methods available. Improved methods of de-
tection of contaminants and adulterants as well as
establishment of objective, reproducible measure-
ments of quality are always needed. New techniques
and new tools make this approach more promising.
Specifically, standards of fill require study and re-
vision and the proper point of measurement needs
to be determined, that is, whether after processing,
after shipping, or in the hands of the consumer.

H. Thomas Austern, of Covington and Burling,
and a member of the Lawyers Advisory Committee
of FLI, indictated that food standards have been
neglected when compared with other activities of
FDA. He suggested that improvements in activity
regarding food standards are possible in a number
of areas. New standards are needed for dietary
foods, fabricated foods, and imitation foods but there
must be a justified need for every standard. Periodic
updating of standards is desirable but flexibility is
essential and manufacturing standards should be
avoided. Improved standards by use of standard
methods of analysis are essential but should be based
on sample surveys and statistical analysis of data.
Standards that cannot be enforced are legal ghosts
and all standards to be of value must be enforcible.

The symposium concluded on the general note that
there is definitely a better understanding of standard-
making problems which should result in more practi-
cal standards in the future and in appropriate re-
visions of present standards through cooperative
action of FDA and industry.

ASSOCIATION AFFAIRS

IAMFES, INC. COMMITTEES—1965
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DEVELOPMENT COMMITTEE

Gilbert L. Kelso, Chairman, Chief, Field Training Unit, Com-
munity Services Training Section, CDC, PHS, Atlanta,
Georgia.

Harold S. Adams, Professor, Department of Public Health,
Indiana University, Medical Center, Indianapolis 7, In-
diana.

E. M. Causey, Jr., South Carolina State Department of
Health, Columbia, South Carolina.

Carroll E. Despain, State Sanitarian Supervisor, Engineering
and Sanitation Division, Idaho Department of Health,
Boise, Idaho.

John Patillo, Richmond City Health Department, Richmond

¢ 34, Virginia.

Richard E. Stedman, Senior Milk Sanitarian, Division of
Public Health Engineering, Iowa State Department of
Health, Des Moines, Iowa.

Raymond Summerlin, Director, Food Division, Georgia De-
partment of Agriculture, Atlanta, Georgia.

Darold W. Taylor, Sanitarian Director, Sanitarian Liaison
Officer, Office of the Surgeon General, PHS, Washing-
ton, D. C.

J. E. Watt, D.VM,, D.V.P.H. Supervisor, Environmental
Sanitation, The Local Board of Health, City of Oshawa,
Ontario, Canada.

COMMITTEE ON FROZEN FOOD SANITATION

Frank E. Fisher, Chairman, Director, Division of Food and
Drugs, Indiana State Board of Health, 1330 West Michi-
gan Street, Indianapolis, Indiana 46207.

A. C. Leggatt, Department of Dairy Science, Ontario Agri-
cultural College, Guelph, Ontario, Canada.

Eaton E. Smith, Food Division, Department of Consumer
Protection, State Office Building, Hartford, Connecticut.

G. L. Hays, Bacteriological Group, American Can Company,
Central Division, 11th Avenue and St. Charles Road,
Maywood, Illinois.

H. P. Schmidt, Assistant Director, National Association of
Frozen Food Packers, 919 18th Street, N.W., Washing-
ton, D. C.
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NOMINATIONS FOR OFFICERS OF IAMFES, INC.-1965-1966
FOR SECOND VICE-PRESIDENT AND SECRETARY-TREASURER

Davip C. CLEVELAND

For Second Vice-President

Education and Training:

Dave received a B.S. degree in 1940 from South-
eastern State College in Durant, Oklahoma, and ob-
tained a M.P.H. from the University of Oklahoma in
1953.

In 1945 he attended a School for Sanitation Officers
at Vanderbilt University, Nashville, Tennessee.
Employment and Experience Record:

After eleven (11) years service as a teacher and
administrator in the public schools of Southeastern
Oklahoma, he was employed as a Sanitarian by the
Oklahoma State Department of Health in March
1943, and assigned to a district unit as a General
Sanitarian. In 1950 Dave left local health work and
served as a Milk Sanitation Survey Officer with the
Oklahoma State Department of Health.

In April of 1954, he was employed by the City of
Oklahoma City as Director of the Bureau of Dairy
Control.

In 1957, he was employed as Director of Sanitation
(Milk, Food, and General) for the Oklahoma City-
County Health Department. Since that time, activi-
ties of the division have been expanded, and he is
presently Director of the Division of Environmental
Health of the Oklahoma City-County Health De-
partment.

His experience in Public Health totals 21 years.
Affiliations with Organizations:

Dave has been a member of International since
1944. He is now and has been for several years, a
member of the 3A Standards Committee, and is be-
ginning a second term as a trustee of the 3A Symbols

Council. He has served on the Membership Com-
mittee of International.

In 1953, he served as President of the Oklahoma
Association of Milk and Food Sanitarians. That
year, through the efforts of the Association, the legis-
lature enacted the Oklahoma’ Law for Registration
of Professional Sanitarians. Through the years, he
has served on various committees of the State Sani-
tarians Organization. He is presently a member of
the Legislature Committee of the Oklahoma Society
for Registered Professional Sanitarians. He is also
a member of the Oklahoma Public Health Association,
and has served on a number of committees in that
organization. He is also a member of the Oklahoma
Chapter of the American Society for Public Adminis-
trators.

Dave is married, has three sons, two of whom are
married, and the third just completed a six months
training period in the Marines, and will enter college
January 1965.

He is a member of the Baptist Church, and active
in its program.

SamueL O. NoLEs
For Second Vice-President

Sam, as he is commonly known by his associates,
was born in Mt. Ida, Arkansas, January 8, 1912. He
was reared on a farm in this community and gradu-
ated from the Mt. Ida High School. After com-
pletion of junior college at Magnolia, Arkansas, he
spent a brief period in the oil fields of Texas; then
four years in the U. S. Army, Veterinary Corps, in

o |

Y




S e

st

a2

ASSOCIATION AFFAIRS

the quality control of meat and dairy products for
the armed forces.

After being released from the U. S. Army, Sam
started working with the local health department
in Gainesville, Florida. He attended the University
of Florida, from which he graduated from the Col-
lege of Agriculture with a major in Dairy Science
in June, 1948. He continued working with the local
health department in Gainesville until July 31, 1949,
at which time he accepted a position with the State
Board of Health as Milk Consultant.

September 1, 1951, Sam was granted an education-
al leave of absence for the purpose of securing a
master’s degree in Public Health. This was com-
pleted June 16, 1952, at the University of Minnesota.

He returned to the Florida State Board of Health
and has continued working as Milk Consultant for
this agency to the present time.
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Sam has been a member of the International since
his release from the army in 1945. A great deal of
this time he has been an officer in the state affiliate
as director, vice president, and president. He has
been a member of the 3-A Sanitary Standards Com-
mittee of the International since 1955. He has taken
an active part in the IMS program and is at
present a member of the board of directors of this
organization for the eastern seaboard, and has also
served on various committees. Sam has been a regis-
tered sanitarian in the state of Florida since this
state secured legislation requiring registration of sani-
tarians. He has been certified by the Public Health
Service as a State Rating Officer for use of dairy
products for interstate purposes.

Sam is married and has two children; his home and
official headquarters are located in Jacksonville,
Florida.

SECRETARY-TREASURER

Karu K. JonNEs

For Secretary-Treasurer

Karl K. Jones, Public Health Sanitarian, is Chief
of the Retail Food Section of the Division of Food
and Drugs, Indiana State Board of Health. Mr.
Jones attended public schools in Indiana and Indiana
University where he received a B.S.P.H. in 1950 with
an option in Sanitary Science.

Mr. Jones has been in public health work for 15
years, beginning as a regional sanitarian in the South-
western area of Indiana. He then served as the
State Retail Survey Officer from 1952 to 1957 at
which time he was appointed to his present position
of Chief of the Retail Food Section.

For a number of years, Mr. Jones has been active
in professional and technical organizations. He is

a member of the International Association of Milk,
Food. and Environmental Sanitarians, Inc., Charter
member of the Indiana Association of Sanitarians, a
member of the American Public Health Association
and the Indiana Public Health Association. He is
also a member of the Indiana State Board of Regis-
tration for Professional Sanitarians and has been
active for several years in developing information
and standards for sanitarians; and in 1958, a paper
by Mr. Jones on the “Current Status of Sanitarian
Registration Legislation in the United States” was
published in the Journal of Milk and Food Tech-
nology.

Mr. Jones is married and lives in Indianapolis,
Indiana.

NoMINATING COMMITTEE

A. E. Parker, Chairman
Kelley Saunders
Richard March

Ben Luce

James Boyd
Dick Whitehead
Frank Kelley

PAPERS PRESENTED AT AFFILIATE
ASSOCIATION MEETINGS

Editorial Note: The following is a listing of subjects
presented at recent meetings of Affiliate Associations.
Copies of papers presented may be available through the
Secretary of the respective Affiliate Association.

VIRGINIA ASSOCIATION OF SANITARIANS
Nineteenth Annual Meeting
Roanoke, Virginia
November 5-6, 1964
(Secretary, G. S. Kennedy, 6000 Crestwood Ave., Richmond
26, Virginia.) '

The National Labeling Program, Past, Present:and Future—
H. L. Thomasson
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Panel: The Pesticide Residue Control Program in Virginia—
Maurice B. Rowe, A. Lee Turner, M. W. Jefferson, Boyd
L. Samuel

Recent Developments in Control of Food Borne Sickness—
Robert Stevens

The Development of Sevin with Emphasis on Control of Pests
of Interest to Sanitarians—Thomas F. Fricke

What’s New In Environmental Health—James Jones

Five Ways to Improve Your Environmental Programs—Mrs.
B. P. Chappell

New Development for Bacteriological Examination of Milk
and Milk Products—Dr. C. K. Johns

The Revised Milk Ordinance & Code, USPHS 1964 Recom-
mendations—George Hanson

Pest Control Aspects of Food Plant Sanitation—A. ]J. Kirby

Human Relations—P. J. Caron

KANSAS ASSOCIATION OF
PUBLIC HEALTH SANITARIANS

Thirty-fifth Annual Meeting
Wichita, Kansas
November 4-6, 1964

(Secretary, Frank L. Kelley, 1216 Ohio St., Lawrence,
Kansas.)

The Importance of the Public Health Program—Frederick K.
Erickson

Panel: Adult Care Homes—Lucille Cook, Josephine Beam,
Don Cross

How the New PHS Restaurant Code is Working—Harold E.
Thompson, Jr.

The Use of Training by Sanitarians—John Wettig

The Environmental Sanitation School—Lindon ]J. Murphy

How Has Sanitation at Resorts Been Improved—Charles V.
Wright

Second Revision of the Pasteurized Milk Ordinance—Harold
E. Thompson, ]r.

Brucellosis and Tuberculosis—Roy S. Pyles

Brucellosis and Tuberculoses Changes in the 1964 Pasteurized
Milk Ordinance—D. Manley

How the Sanitarian Can Work With the Veterinarians in
Kansas for Better Public Health—Ralph L. Barrett

A Survey of Kansas Lagoons—Howard Duncan

CONNECTICUT ASSOCIATION OF
DAIRY AND FOOD SANITARIANS, INC.

Thirty-ninth Annual Meeting
Northford, Connecticut
January 20, 1965

(Secretary, Richard M. Parry, Tunnel Road, R. R. No. 1,
Vernon, Connecticut.)

The Modified Whiteside Test—Harry C. Temple

Sediment Testing of Milk in Farm Bulk Tanks—C. L. Weir

The Vacuum Breaker—L. F. Bender

Panel: Shellfish Sanitation—Thedore Willerford, Michael Ros-
setti, Edward P. Wong

Panel: The Handling of Distressed Food and Drugs—Herbert
Plank, Eaton Smith, Francis Moakley

What the Quality Consumer Expects in Foods—Marion Arnold

Industry Responsibility in Maintaining High Quality—Donald
Race

CENTRAL ONTARIO SANITARIANS
HONOR TWO OF ITS MEMBERS

The Central Ontario Milk Sanitarians, at its annual
meeting on January 27, gave recognition to two df its
well-known members for their service to the Associ-
ation and for their contributions to the food industry.

The Association’s able secretary, Tom Dickison,
was selected as 1965 Sanitarian of the Year and the
award was presented by J. L. Baker, Dairy Com-
missioner for the Province of Ontario. Tom is well
known in Canada for his outstanding work in farm
sanitation and quality control in milk production for
his employer of 20 years, The Borden Company,
Limited. Tom works out of the Toronto office but
covers the Provinces of Ontario and Quebec in his
wide travels.

Tom Dickison receives Sanitarian of the Year award plaque
from Commissioner J. L. Baker.

The first Honorary Life Membership in the On-
tario Association was awarded to Dr. C. K. Johns
of Ottawa, Canada and the presentation was made
by Dr. ]J. E. Watt, President of the Association.
“C. K7, as he is known internationally, retired a little
more than a year ago from his position as head of the
Dairy Section, Food Research Institute, Canada De-
partment of Agriculture, an organization he served
for many years. He is now active as Consultant for
Lazarus Laboratories, a division of West Chemical
Products, Inc.

Dr. Johns has long been active in milk sanitation
and is the author of many technical articles. He is
a past president of IAMFES and among his many
honors holds the TAMFES Citation Award (1954)
and also enjoys an Honorary Life Membership (1964)
in the International Association.

Other features at the Central Ontario meeting in-
cluded an address by Mr. F. R. Roughley, Director
of the Ontario Department of Health Laboratory,
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Dr. C. K. Johns holds Honorary Life Membership award.

who outlined the methods initiated and adopted to
develop successfully their Viscosity Gel Test of Milk
Gel Index (M.G.L.), as they call it. Dr. Henry Ather-
ton, University of Vermont, discussed problems en-
countered with old bulk tanks. These problems re-
ferred as much to the care the tank had been re-
ceiving as to the actual age of the tank. Copies of
these papers are available.
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Dr. A. N. Myhr, Ontario Agricultural College,
gave an up-to-date report on the progress of the
Provincial Cream and Butter Improvement Pro-
gramme. The very size and complexity of this proj-
ect made it a most interesting subject and, Dr.
Myhr, who is heading this up, was well qualified
to discuss it in detail.

An innovation for a Central Ontario meeting was
an open forum comparable to the question and an-
swer session at the International program in Toronto
in 1963. Dr. David Arnott, Ontario Agricultural Col-
lege, very capably handled the informal meeting,
“fielding” any and all questions and directing them
to others in the audience who were considered cap-
able of answering them. This audience participation
program was very valuable and, of course, gave the
speakers on the formal program another workout.

Mr. H. L. “Red” Thomasson, Executive Secretary
of TAMFES, was an honored guest at the annual
meeting. The banquet was graced by Ontario’s
Dairy Princess, Miss Elizabeth Crawford, who was
introduced by Mr. Jack C. Palmer. President-Elect,
Herman Cauthers, presented retiring President Watt
with an inscribed gavel as a token of the Association’s
esteem and appreciation.

ANNUAL MEETING WASHINGTON
MILK SANITARIANS ASSOCIATION

The annual state meeting of the Washington Milk
Sanitarians Association will be held in the fourth
floor auditorium of the Public Safety Building in
Seattle, Washington on April 7, 1965. This will be
an all day meeting with a program, committee re-
ports, election of officers and an evening dinner with
a speaker, to be held at the Norselander Restaurant.
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1965 INTERSTATE MILK SHIPMENTS
CONFERENCE

The Brown Hotel at Louisville, Kentucky, will be
the setting for the 10th National Conference on Inter-
state Milk Shipments, May 10-13, 1965. More than
400 representatives of public health and agricultural
agencies, the dairy industry and others concerned in
interstate milk shipments are expected.

Park Livingston, Dean Foods Company, Rockford,
Illinois, chairman of the 1965 Conference, said that
the meeting would be the largest held to date and
commented: “The Conference is a voluntary organi-
zation which meets biennially to work out cooperative
procedures to facilitate the inter-state shipment and
sale of milk of high sanitary quality. New and modi-
fied agreements to provide greater mutual confidence
on the part of shipping and receiving areas will be
attempted at the 1965 meeting.”

The voluntary Cooperative State-Public Health
Service Program for Certification of Interstate Milk
Shippers, first established in 1950, provides Federal
agencies, States, communities, and the dairy industry
with reliable and meaningful information on the sani-
tary quality of milk and milk products procured from
areas beyond the jurisdiction of local agencies. The
Interstate Milk Shippers List, published four times a
year by the U. S. Public Health Service now lists
more than 1100 interstate milk shipping organizations
in 46 States and the District of Columbia, and shows
the sanitation compliance ratings of their milk and
milk products as certified by State Milk sanitation
rating officers.

The PHS List goes to 2200 milk sanitation authori-
ties and to industry officials. The entire program
covers the milk production from 150,000 dairy farms
and a total of over 12 billion pounds of Grade A milk
shipped interstate annually.

Donald Race of the Dairymen’s League Cooperative
Association, Inc., of New York, program chairman
of the 1965 Conference, said: “Basic agreements
reached at earlier conferences will be reviewed in
the task force committees, and changes will be voted
upon by the general assembly. Among subjects
scheduled for general consideration are: adoption of
the new Pasteurized Milk Ordinance 1965 Recom-
mendations of the Public Health Service; mastitis
detection and control; official industry inspection; bulk
milk sampling; interstate reciprocity agreements; and
non-biological contaminants in milk and milk prod-
ucts. The interstate shipper certification program has
improved the sanitary quality of milk being shipped
in interstate commerce; it has stimulated a high de-
gree of uniformity in the application of sanitary stand-
ards; it has improved milk laboratory control method-

ology; and it has eliminated the need for costly and
wasteful duplicated inspections.” :

Representatives of regulatory agencies and industry
will present other specific problems to be assigned
to committees for consideration. Suggested changes
in existing basic agreements will be presented at the
opening session only for consideration by the entire
group.

Shelby Johnson, Director, Food and Drug Division,
Kentucky State Department of Health, Frankfort, is
chairman of the local arrangements committee.

NEW NATIONAL RESTAURANT
ASSOCIATION BOOKLET

A new booklet for its members entitled “A Food
Protection Message for Food Service Operators” has
been issued by the National Restaurant Association.
The commendable purpose of the booklet is to moti-
vate restaurant operators to maintain their food serv-
ice at the highest level of safeness.

Typical but not authentic cases are selected as
horrible examples of what happens when rules of
good food sanitation and personnel hygiene are not
tully observed. Food poisoning incidents are review-
ed and the causes pointed out. The ultimate cost of
such experiences in the form of loss of customers,
loss of employee effectiveness through illness, and
potential premium costs from claims, legal action and
even permanent closing of business are emphasized.

The booklet is intended to be helpful to inexper-
ienced operators and others who might become care-
less and is another service of the Association in its
continuing efforts to improve the protection and
handling of food.

Copies of the booklet may be obtained at a price
of 25¢ from the Educational Materials Center, Na-
tional Restaurant Association, 1530 N. Lake Shore
Drive, Chicago, Illinois. 60610.

NEW OFFICERS FOR
NATIONAL MASTITIS COUNCIL

At its 1965 annual meeting in Chicago on Febru-
ary 19, the National Mastitis Council elected Dr.
H. G. Hodges of the De Laval Separator Company
as it new president. Other officers for 1965 are Mr.
D. E. Hirsch of the American Farm Bureau Feder-
ation, Vice-President; Dr. J. C. Flake of the Evapo-
rated Milk Association and IAMFES representative,
Secretary; and Mr. M. G. Van Buskirk of the Illinois
Dairy Products Association, Treasurer.

3
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Dr. R. W. Metzger, Dairymen’s League Cooper-
ative Association, Past President, was commended
for his outstanding services and will receive a suit-
able plaque later. Mr. G. W. Willits who, as Exe-
cutive Secretary, has been directly responsible for
much of the Council’s activities was drafted to serve
for another year.

A statement of policy regarding endorsements and
use of NMC material in advertisements was read
and approved at the meeting. The statement is as
follows:

The NMC does not and will not endorse, directly or
indirectly, any individual program for reducing the
incidence of mastitis. The NMC does not endorse or
approve any treatment for mastitis. The NMC does
not approve or disapprove any equipment, or adjust-
ments or installations of equipment used for handling
of milking cows, or handling milk.

The NMC is a forum for discussing these matters and
hopes to accomplish much through the wide dissemi-
nation of information and the stimulation of activity
that will result in a reduction of mastitis in the nation’s
dairy herd. It is the policy of the NMC to dis-
courage the quotation or citation of the NMC and
its publications in commercial advertising or promo-
tions.

The NMC Board of Directors is particularly concern-
ed over quotations or citations that do not give the
full thought of the piece cited. For example, the
statement has been made that certain equipment will
comply with the “functional recommendations” of the
NMC. This is in error in that the NMC has not issued
“functional recommendations” as such. While its
publication “Current Concepts of Bovine Mastitis”
discusses in detail what is known and believed about
milking equipment, the statement in question is in
error, both in assuming that the NMC has made speci-
fic recommendations to follow in installing such equip-
ment, and that the limited number of recommendations
cited are fully compatible with and represent all of
the findings of NMC publications.

It shall be the policy of the NMC that such quotations
and citations be discouraged, and that the officers of
the NMC be instructed to execute this policy, striving
at all times not to discourage effective work for the
reduction of the incidence of mastitis.

AMERICAN DAIRY ASSOCIATION
ANNUAL MEETING

Dairymen representing all states except Hawaii
will attend the American Dairy Association’s 25th an-
nual meeting at Chicago, March 22-24, 1965. This
organization long has represented the American dairy
farmer in the promotion of consumption of milk and
iproducts and improvement of the market position
of the industry.

Featured at the annual meeting will be the premier
showing of ADA’s new motion picture produced in
cooperation with the U. S. Olympic Committee. This

new film replaces an earlier version produced four
years ago and since seen by some 80 to 90 million
viewers.

The Association conducts a large non-brand con-
sumer advertizing program promoting milk and milk
products. It also engages in a continuing market
research, product development and research program
as well as merchandising and public relations pro-
motion.

HOSPITAL AND NURSING HOME
TRAINING COURSE

Howard University College of Medicine will offer
a one-week training course in Environmental Health
and Safety in Hospitals and Nursing Homes, April
26-30, 1965, in Washington, D. C.

The program is designed to present the most
recent developments in prevention and control of
health and safety hazards and will include: recent
trends and developments in medical care and impli-
cations for environmental controls; legal aspects of
hospitals and nursing homes; training and utilization
of personnel; housekeeping and maintenance; patient
accident causes and their control. Housekeeping and

KILLS FLIES FAST!

Unretouched photo of flies killed by one FLY CAKE in
Dairy Barn

Now, for the first time, a fly killer has been invented
that kills flies on contact and lasts all season. This
new discovery is called Cossman FLY CAKE . . .
the fly killer in solid form. Each FLY CAKE is ef-
fective for a complete season; retains its Kkilling
power for months. The fly does not have to eat the
cake; actually it commits suicide by merely alighting
on the cake. FLY CAKE contains ingredients to ac-
tually attract flies, as well as a chemical formulated
to kill flies in seconds. FLY CAKE is easy to use.
Simply place FLY CAKE wherever flies are a prob-
lem; wherever flies accumulate. Ideal in areas where
sprays should not be used.

Dealer and Distributor inquiries invited. Write to:

COSSMAN & LEVINE, INC.

Dept. D 7660 Melrose Ave., Los Angeles, California 90046
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maintenance topics will cover waste handling, laun-
dry practices, food service operations, radiation, fires
and explosion hazards, ventilation and illumination,
and air sampling techniques.

Registration is open to health department personnel
and others concerned with hospital and nursing home
operations. Tuition is $110 but certain traineeships
and per diem stipends are available for professional
health workers. For further information address: Mr.
Bailus Walker, Jr., Director of Short-term Training,
Dept. of Preventive Medicine and Public Health,
Howard University, Washington, D. C.

e AT T

NEW LONG LIFE FLY KILLER

A new fly killer has been invented called the
Cossman Fly Cake. The fly killer is in solid form,
retains its killing power for months and contains
ingredients which attracts flies.

The product is particularly useful in areas where
sprays should not be used. Above is a photograph
of the results obtained by the use of two fly cakes.
More information may be obtained on this product

by writing: Cossman and Levine, Inc., 7660 Melrose
Ave., Los Angeles, Calif. 90046.

IFT TO CELEBRATE ITS SILVER ANNIVERSARY

The Institute of Food Technologists will hold its
25th annual meeting at Kansas City, Missouri on May
16-20. The theme of this Silver Anniversary program
will be “Ideas and Technology for Changing Food
Habits”.

About two hundred technical papers will be pre-
sented. Many of the discussions can be expected to
influence the creation and production of foods of the
tuture—even some foods which may not reach the
supermarket shelves until 1975 and after. Scheduled
symposia will cover: preferences and prejudices

INSTANT
INSPECTION

PIPELINE
INSERTS

Now you can run a
quick, easy quality check on bulk
tank milk, right on the spot, as it's
pumped into your truck.

Simply place a fresh SANI-GUIDE
insert into the sanitary union of
the bulk tank outlet and the truck
hose.

[t catches lint from fluffy filters,
hair, insect parts, and other foreign
materials. Gives you visual proof of
dairyman’s cleanliness procedures,
at the time it counts most.

It also protects your pump and
saves costly repairs. Prevents air
leaks, foaming, and expensive milk
seepage.

Now Being Used Routinely by
Leading Dairy Plants Everywhere

SANI-GuIpe

FIPELINE INSERTS

THE KENDALL COMPANY

FIBER PRODUCTS DIVISION
WALPOLE, MASSACHUSETTS

[
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limiting proper selection, adequate nutrition and in-
dustry development of foods; impact of low-calorie
foods on the food industry and on public nutrition;
progress in international food laws; radiation preser-
vation of foods; new product development; antinutri-
tional factors in foods and their elimination; and
quality control.

The entire program will be devoted to the science
and engineering of production, processing, packaging,
distribution, preparation and utilization of foods. An
attendance in excess of 3000 food professionals is
expected. Some 185 exhibits will present information
on equipment, supplies and services to the food in-
dustry.

INSTITUTE OF ENVIRONMENTAL SERVICES
1965 MEETING

The Institute of Environmental Services has sched-
uled its 1965 Technical Meeting and Equipment Ex-
position at the Sherman House in Chicago, Illinois,
April 21-23, 1965. Opportunities for exchange of
technical and educational material covering a wide
range of applications will bring outstanding leaders
in the environmental industry together to stimulate
creative research and development.

Fields of discussion include earth, space and marine
environments; acoustical technology; radiation and
heat transfer; shock and acceleration technology; hu-
man factors and other aspects of manned space pro-
grams; nuclear radiation; standards and calibration;
and various educational program and laboratory tech-
niques.

For further information on the program and meet-
ing, address the Institute of Environmental Sciences,
34 South Main Street, Mt. Prospect, Illinois.

CLEAN
and SAFE
from Herd to Bottle!

Britex
SANITATION PROGRAM

BRITEX CORP. Manufacturing Chemists
BOSTON, MASS. MAYAGUEZ, P.R.

CLASSIFIED ADS

FOR SALE

Single Service milk sample tubes. For further in-
formation and a catalogue please write, Dairy Technology,
Inc., P. O. Box 101, Eugene, Oregon.

POSITIONS AVAILABLE
PUBLIC HEALTH SANITARIAN

Salary to $700 per month, starting salary dependent
upon background, car allowance and liberal fringe bene-
fits. Work involves responsible inspectional duties in a
modern, well planned community of 32,000 located 30
miles south of Chicago. Requires a B.S. in public health
sanitation or related field, plus two or more years exper-
ience. Apply to: Robert G. Pierce, Village Manager, Park
Forest, Illinois. Applications must be received no later
than April 26, 1965.

SANITARIAN — Excellent opportunity for profession-
ally trained sanitarian. Two years’ experience in environ-
mental health work and college graduate or combination
of experience and formal training for total of six years.
Experience in enforcing housing codes desirable. Good
fringe benefits. Applications available at Civil Service
Commission, City Hall, Waterbury, Connecticut.

Subscribe now to

ENZYMOLOGIC,
ACTA BIOCATALYTICA

Volumes 28 & 29
each $15.95, total $31.90;
still available vols. 16 through 27

Containing contributions in English, French, German,
Italian or Spanish with English summaries on action
of enzymes, on methods used in the study of en-
zymic action and of the constitution, behavior, and
production of enzymic substrates, on the application
of enzymic processes and the use of enzymes in in-
dustry etc.

Send your order and check to

ALBERT J. PHIEBIG (US repr. of Dr. W. Junk,
publishers, The Hague)
Box 352, White Plains, N. Y. 10602
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WATER RESOURCES AND POLLUTION
CONTROL CONFERENCE

The 14th Southern Water Resources and Pollution
Control Conference will be held on April 14, 15 and
16, 1965 at the University of North Carolina, Chapel
Hill.

On April 14 and 15 the program will cover evolving
techniques and methodology for optimizing water
utilization and waste control. A new feature of the
program, Research Day, will take place on April 16.
Water resource and pollution control research will
be reviewed.

Information on the complete program is available
from Prof. Charles M. Weiss, Box 899, Chapel Hill,
No. Carolina.

BETTER TOOLS FOR FOOD DETECTIVES

Advancing knowledge and understanding of both
the molecular structure and the physical and chemical
properties of proteins has been greatly aided by re-
finements in technique designed to separate and
identify macromolecular species in this class. Thus
the “fingerprints” of many native proteins have been
classified and characterized.

Forensic chemists and food technologists are tak-
ing a new and careful look at some of these develop-
ments. Consumers would like to—and have every
right to—believe what’s on the label. In the field
of meats and meat-foods, fish and fish products,
especially, it is usually impossible to be sure of the
“pedigree” by inspection even under the microscope,
or by tasting, much less by reading the label.

But chemists have long known that proteins are
highly characteristic of the species from which they

come. The muscle proteins from beef, sheep, pork,
and poultry each have their own fingerprints. The
same is true of different species of fish. Under cer-

tain circumstances, the species from which a sample
of meat came can be identified.

Often, a combination of techniques must be used.
Classical histological and histochemical tests still
have their place along with newer immunological,
serological, and electrophoretic methods. For ex-
ample, gel (disc) electrophoresis has recently been
exploited in distinguishing between fish such as
flounder, pollock, haddock, and cod. Horsemeat or
pork can also be differentiated from beef.

There are still problems which remain to be solved.
When different proteins are finely ground and mixed,
the results of the tests may become somewhat less
definite. A big “catch” is that cooked products lose
their normal identifying characteristics, especially in
the electrophoretic methods.

Reprinted from FOOD AND DRUG RESEARCH, February,
1965.
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INFLATIONS
INKING?

ON

TRY NON CORROSIVE

SUPERREAM
with it
LOWER TIEMIIDSERATURE
CLEANING POWER
for mechanical cleaning or

EP K for general

s = 0 purpose cleaning
Then Sanitize 'em with —
MONOKLOR POWDER

Ask your supplier or write —

\a SEP-KO CHEMICALS, INC.
7y 3801 N.E. 5th St., Mpls. 21, Minn.
@ (formerly Monarch Chemicals Inc.)

SEP-KO CHEMICALS, INC.
Toronto, Ontario, Canada




Emr—mmmmm TG T m NI i

i |
\
. BRUCELLA |
. .i‘ Isolation, Cultivation and Differentiation ’
i i
BACTO-TRYPTOSE .
é; is the nutriment of choice in the preparation of both fluid and -
\ "‘\ solid media for culturing the abortus, melitensis and suis strains !Eﬁ
‘ of Brucella. |
) % BACTO-TRYPTOSE BROTH L
0 is a complete medium especially adapted to the Huddleson and E‘
plete me pecially adapted t . |
: Castaneda techniques for detecting, isolating and culturing the |
‘ : pathogenic Brucella. -
‘ ‘ =
BACTO-TRYPTOSE AGAR 1
Z supersedes infusion media for culturing the Brucella organ- E
: isms. This medium serves ideally for primary or secondary ‘
| % isolation of Brucella, for the differentiation of species and for
| - vaccine or antigen production. -
e :
Ei THE DIFCO MANUAL, NINTH EDITION, E
éi including descriptions of these media and their use, is available on request. E
E!
- DIFCO LABORATORIES
: DETROIT 1, MICHIGAN
L]
Why is the
h ized leader i ?
@ lhe recognizeda teader in CI'yOsScopYy:
Here are a few user reasons:
1. Firstiin Sales. o 3
‘ 2. Most Official & University users. . #g g -1
' 3. Easiest and most Accurate to operate. :
| 4. Only Advanced Milk Cryoscopes follow the 3
| AOAC & APHA Methods (details on request). P
\ . 5. First “Hot-Line” Customer service: e ;
i e Collect telephone — user to factory expert i ’
L e Largest stock of parts for same-day shipment
| e Only modular design for unplug-&replace
service
e Largest team of local sales and service
J i engineers
¥ e Most complete User’s Guides
e First and Most Regional Schools and Work-
shops — continued technician training and
\ certification
g i 6. Publishers of Milk Cryoscopy News.
{ . Complete details on the Ad 7. Only Cryoscope conlinuallly im}:lroved for1 per- ﬁé lHDVtHNCED
| omplete details on the Ad- f —not just style. vays foll
i vanced I}ililk Cryoscopi.are ﬁ;ﬁgﬁf U n?voersajlu%‘he:nzo%ynan;;:s). s lotlows INS T RUMEN T S, INC.
resented in this b s ; .
| Weite todaly forlfyoz:gcc;;)ge*. F°€1 105l &tclil:r exclusive features, write or call 43 Kenneth Street / 617 DEcatur 2-8200
: colle . .
',' % Newton Highlands, Massachusetts, 02161




There's a little German Car that very seldom changes its
appearance but its advertising tells about the constant improvement
in the quality of the ‘little bug” ...

g

We don’t very often change the style of our inflations, but
we are constantly improving the quality of the materials
used in Surge Inflations...for better cow milking, longer
life and to make them easier to clean.

be confpiten? of @ Betthe Comr Metoiny Sob

SURGE is a Babson Bros. Co., tfrademark © Babson Bros. Co,, 1965

s E BABSON BROS. CO.
2843 WEST 19th STREET ¢ CHICAGO, ILLINOIS 60623
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