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HERE ‘ARE SIX GOOD REASONS WHY YOU SHOULD

SPECIFY TRI-CLOVER PR POSITIVE ROTARY PUMPS

i

[1] Longer seal life . .. [2] Easy to assemble and disassemble . ..
[3] Dual lubrication prolongs bearing and gear life — reduces con-
tamination possibility . . . [4] Positive alignment of pump head and
housing prolongs pump life and operating efficiency . . . [5] “Tru-
arc” rings and other precision parts eliminate need for shimming
shaft assembly. . . [6] Pretimed gears can be replaced in the field
without removing shaft or bearings.

Send for the new 32-page Catalog PR-62 —the most

comprehensive positive pump data available today.

ADISH C

TRI-CLOVER
DIVISION

KENOSHA, WISCONSIN

) In Canada: Brantford, Ontario
Export Dept: 8 S, Michigan Ave., Chicago 3, Ill.,, U.S.A. Cable: TRICLO, Chicago
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New RAPID DISK METHOD

for Detection of

PENICILLIN in MILK
Reliable Sensitive Practical
Direct assay method of Arret and Kirshbaum (FDA) for
determining presence of penicillin in milk and dairy products.

Media . . . . . . . .BACTO — ANTIBIOTIC MEDIUM I
BACTO — SPORULATING AGAR
Inoculum . . . . . . . BACILLUS SUBTILIS ATCC 6633

Standardized Spore Suspension
in 1 ml ampuls

Penicillinase . . . . . .BACTO — PENASE CONCENTRATE
in 20 ml. and 100 ml. vials
BACTO — PENASE DISKS
Standardized Tmpregnated Disks

. STANDARDIZED IMPREGNATED DISKS

0.05 units, 0.1 unit and other
concentrations

Penicillin

INFORMATION ON REQUEST

DIFCO LABORATORIES
DETROIT 1 MICHIGAN USA

Six distinguished animal and veterinary scientists

Amilablé For The First Time!
CURRENT CONCEPTS

BOVINE MASTITIS

A concise 38-page review of the current knowledge
on cause and control of Bovine Mastitis.

There are 12 chapters of documented discussion

wrote this booklet. They include: on 3 major factors:

BROWN, Chairman, D.V.M., M.S., Ph.D. e THE COW
H. G. BLOBEL, D.V.M., M.S., Ph.D. e MICROORGANISMS
W. D. POUNDER, D.V.M., M.S., Ph.D. e THE ENVIRONMENT )
0. W. SCHOLIN, D.V.M., M.S., Ph.D. Supporting discussion are up-to-date tables, dia-
L. W. SLANETZ, M.S., Ph.D. grams, and a bibliographic reference for each
G. R. SPENCER, D.V.M., M.S., Ph.D. chapter of subject matter.

Current Concepts of Bovine Mastitis is a publication of the National Mastitis Council. It is
availab(lie from the Council for $1 per copy, pre-paid. To get your copy, send your $1, name
and address to:

NATIONAL MASTITIS COUNCIL

440 EAST OGDEN AVENUE HINSDALE, ILLINOIS 60521




Why we’re putting a

CTKRIFE

TRANSFLOW TUBING

B

TRANSFLOW Tubing is the only tubing on the market today that was developed
solely and specifically to meet the rigid requirements of raw milk handling.

Its manufacture involves highly specialized production techniques and precise
quality control measures.

To protect users, it has always carried an identifying brand along its length.
Now, you’ll. be seeing TRANSFLOW with a dark blue stripe running along its
outer wall. Positive identification of TRANSFLOW thus becomes faster and easier
than ever before.
This stripe, like the brand which will continue to be used, is your assurance
of getting genuine TRANSFLOW — the product of highly trained research scientists
at Chamberlain Laboratories working hand-in-hand with the experienced, practical
 dairy farmers at TRANSFLOW Test Farms. When you see the stripe, you'll know
. it's TRANSFLOW — the tubing developed specifically to handle raw milk.

“~  So — next time you buy tubing, don’t fail to
LOOK FOR TRANSFLOW'S “STRIPE OF QUALITY"

Plastics and S nfhencs Division

d HAMBERLAIN

engineering corporation
AKRON 9, OHIO

*Our "'striping"’ program went into effect
January 1st. Thus, some stocks may still in-
clude TRANSFLOW Tubing without the stripe

1565-B




OFFICERS
President, Joun H. Frrtz, Washington,

President-Elect, WALLACE C. LAWTON,
Minneapolis, Minn.

First Vice-President, FrRep E. Uerz, West
Englewood, N. ]J.

Second Vice-President, PauL. R. ELLIKER,
Corvallis, Qregon

Secretary-Treasurer, KarL K. JonEs, In-
dianapolis, Ind.

Executive Board

CuarRLEs E. WaALTON
Ray A. BELKNAP
Joun H. Frirz
WarLace C. LawTtonN
Frep E. Uerz

Paur R. ELLIKER
Karr K. JonEs

Publication Board

Dr. J. C. Ouson, Jr. H. L. THOMASssON
KarL K. JoNEs

Editors

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

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

Associate Editors

C. A; ABELB:=coane. Chicago, 1llinvis
H. S. Apams_____ Indianapolis, Indiana
M. P. BAKER_____________ Ames, lowa
F. W. BarBer____New York, New York
F. C. BaseLT____Monte Sereno, Calif.
L. A. BLAcko . _____ Cincinnati, Ohio
J. C. FLAKE__________ Chicago, Illinois
L. G. Harmon.___East Lansing, Mich.
E. K. HARRiS_________ Cincinnati, Ohio
R. P. HAYWARD___________ Bowie, Md.
C. A. HUNTER_________ Topeka, Kansas
C. K. Jonns__Ottawa, Ontario, Canada

O. W. KaurManN__East Lansing, Mich.
W. C. Lawrton____St. Paul, Minnesota

W. S. MUELLER________ Ambherst, Mass.
K. G. WEeckEL____Madison, Wisconsin
J. C. WHITE________ Ithaca, New York

The Journal of Milg and Food Technology
Is issued monthly beginning with the January
number. Each volume comprises 12 numbers.
Published by the International Association of
Milk, Food and Environmental Sanitarians,
Inc. with executive offices of the Association,
Blue Ridge Rd., P. 0. Box 437, Shelbyville,
Ind.

Entered as second class matter at the Post
Office at Shelbyville, Ind., March 1952, under
the Act on March 3, 1879.

EDITORIAL OFFICES: J. C. Olson, Jr.,
Associate Editor, Dept. Dairy Industries, Uni-
versity of Minn., St. Paul, Minn.; H. L.
Thomasson, Managing KEditor, P. 0. Box 437,
Shelbyville, Ind.

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

“Inétruction to Contributors” can be ob-
tained from the editor far the use of comn-
tributors of papers

Journal of

MILK wd FOOD
TECHNOLOGY

INCLUDING MILK AND FOOD SANITATION
Official Publication
International Association of Milk, Food and

Environmental Sanitarians, Inc.
Rec. U. S. Pat. OFF.

Volume 27 February, 1964 ' Number 2
Contents
Editorial:
Another Step Forward
Floyd E: Femon . con—=smmmmcmmmmme e e 29

Evaluation of Environmental Health Programs
Morton S. Hilbert _______ o __ 30

Prerequisites to Professionalism
Samuel H. Hopper . 35

Amendment to Sanitary Standards for Stainless Steel
Automotive Milk Transportation Tanks and Bulk

Delivery and/or Farm Pick-Up Service . ________ 37
The Carbon Dioxide Content of Milk During Handling,
Processing and Storage and it’s Affect
Upon The Freezing Point
A. C. Smith ______ 38
Sanitarian’s Award Contest Announced __._____________________ 41
Comparison Between Standard Methods Procedure and
a Surface Plate Method for Estimating
Psychrophilic Bacteria in Milk
J. D. Punch and J. C. Olson, Jr. . ___________________ 43
1964 Committees of IAMFES ______ _____ _____________________ 48
Affiliates of IAMFES _______ o 52
News and Events oo e i e 54
Index to Advertisers —__ \%
Business Matters: Correspondence regarding should be sent to the executive office of the
business matters, advertising, subscriptions, Association, P. 0. Box 437, Shelbyville, Ind
orders for single copies, etc., should be ad-
dressed to H. L. Thomasson (address above). Membership Dues: Membership in the
o International Association c¢f Milk, Food and
Subscription Rates: One volume per year, Environmental Sanitarians, Inc., is $7.00 per
Individual non-members, Governmental and year, which includes annual subscription to
Commercial Organization subscription. the Journal of Milk and Food Technology.
1 yr. $8.00 All Correspondence regarding membership, re-
Public and Educational Institution mittances for dues, failure to receive copies

Li 1 SR 6.0 of the Journal, changes in address, and other

Sin braries yr sl 0 such matters should be addressed to the BEx-

Single Copies $1.00  ccutive Secretary of the Association, H. L.
Orders for Reprints: All orders for reprints Thomasson, Box 437, Shelbyville, Indiana.

CoPYRICHT 1964 INTERNATIONAL ASSOCIATION OF MILK, Foop AND ENVIRONMENTAL SANITARIANS, INC.

111




You can scrub it

scour it, scald it. But by
the time you're ready to
use it, those invisible
little buggers are
crawling all over it again.

LO-BAX® is an OMCC trademarks

|s there anything you can
do about that?

There are two possibilities.

Scrub it, scour it and scald it again.

Or, immediately before you use your equipment, apply a Lo-Bax® Spe-
cial solution to every part that comes in contact with the milk. It will kill
bacteria before they get a chance to do any contaminating. And it won’t add Q
taste, color or odor of its own or change the milk in any other way.

Consider this, too: Lo-Bax is easy to use. And it’s cheap. For most jobs, :)
all you’ll need is a teaspoonful mixed into two gallonsof ;water (hot or

3 7 3 @

cold, whichever’s handy). Now decide. CHEMICALS DIVISION clln

_HYPOCHLORITE PRODUCTS, 745 FIFTH AVE., NEW YORK, N.Y. 10022
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THE ONLY Approved :
SANITARY METHOD OF APPLYING

HAYNES SNAPTITE GASKETS

A U. S. P. LUBRICANT
TO DAIRY & FOOD
PROCESSING EQUIPMENT

/'/., s ; Wiak-like
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SANITARY —PURE

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

GLASS & PAPER FILLING
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and for ALL OTHER SANITARY
MACHINE PARTS which are
cleaned daily.

The Wodene HAYNES-SPRAY Wethod of Lubrication
Conboruns mith the Witk Ondivance aud Code
Reconumended 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,

oo sz e s e cron—— THE HAYNES MANUFACTURING CO.
SHIPPING WEIGHT—7 LBS. 4180 Lorain Avenue o 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.

ODORLESS —TASTELESS
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MOLDED TO
PRECISION STANDARDS

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

DURABLE
GLOSSY SURFACE

) LOW COST...RE-USABLE

) LEAK-PREVENTING
NEOPRENE GASKET for Sanitary Fittings

Gheck these SNAPTITE Aduantages

Tight joints, no leaks, no shrinkage

DESIGNED TO
SNAP INTO
FITTINGS

Time-saving, easy fo assemble
Self-centering

No sticking to fittings
Eliminate line blocks

Help overcome line vibrations
Long life, use over and over

Sanitary, unaffected by heat or fats
Non-porous, no seams or crevices
Ddorless, polished surfaces, easily cleaned
Withstand sterilization

Available for 17, 1", 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

A HEAVY DUTY SANITARY LUBRICANT

_/4uai/aé/e in éofé
SPRAY AnD TUBE

All Lubri-Film
approved by F.D.A. and can be

ingredients are

safely utilized as a lubricant for
food processing equipment when
used in compliance with an exist-

ing food additive regulation.
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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 « NON TOXIC « ODORLESS e TASTELESS

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

THE HAYNES MANUFACTURING CO.
CLEVELAND 13, OHIO




Why milk processors spell clean with a “K”

“K' is the eleventh letter in the alphabet. .. but for modern cleaning and
sanitizing in milk processing plants it tells the whole story from A to Z.

When you add the “K'" from Klenzade you add a new concept in completely
controlled sanitation programs. The Klenzade Complete Plant Quality Pro-
gram is safer, simpler and quicker. From Brite-Klenz HC-20 to Heavy Duty
Acid LC-30, you can get all your detergents, sanitizers and application equip-
ment from one reliable source.

A Klenzade technical representative will be happy to help you improve your
dairy products. Write today. We'll reply promptly.

For Completeness, Quality, and Cost-Cutting, it's KLENZADE PRODUCTS,
Dept. 60, Beloit, Wisconsin.
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ANOTHER STEP FORWARD

Last June, the U. S. Department of Agriculture issued “Minimum Standards for Milk for Manufacturing
Purposes and Its Production and Processing Recommended for Adoption by State Regulatory Agencies.”
This was the culmination of several years of effort by the Dairy Division of USDA’s Agricultural Market-
ing Service — assisted by the many technical leaders in all branches of the industry and State regulatory
agencies — through meetings and numerous exchanges of correspondence.

Many problems were encountered in this effort, and there were many differences of opinion as to
whether the standards were needed and where the mos emphasis should be placed in evaluating the quality
of milk. This was only natural because the standards were national in scope and cut across the wide
variety of conditions and practices prevalent across the width and breadth of our vast country. The
purpose in issuing the standards was to focus more attention on this wide variety of conditions, bring
more uniformity into existing standards and into the quality of milk used for manufacturing purposes,
and above all improve the quality of the dairy food products manufactured from milk. All during the
preparation of the standards there was continued evidence of accomplishment toward*their purpose, and
as the date of issuance drew nearer the tempo of interest seemed to increase.

There are those who have said that separate standards for manufacturing milk were not needed and
that we should consider only one grade of milk, whether it is used for fluid consumption or for manu-
factured products. Some said that by the time the standards for manufacturing milk were published,
all milk would be grade A — or soon would be — and therefore, such standards were not needed. This
opinion might be more valid if one overlooked the fact that the quality of fluid milk is improving also,
and what was once considered acceptable quality for fluid purposes is now being surpassed as a result
of better methods and improved facilities. It appears then that until we can reach closer to the ultimate
in all areas of production and processing methods, there will continue to be more than one grade of
milk. It was on this premise that minimum quality standards for manufacturing have been recommended
by the U. S. Department of Agriculture.

Now that they have been published — WHATNOW?

As sanitarians, producers, technicians, plant operators and handlers of milk and dairy products, we
are custodians and guardians of a human food. This guardianship begins with the responsibility that the
milk be drawn fiom only healthy animals. All the defects that are evident in milk and dairy products
from that time on are due to our ignorance, carelessness, or lack of proper facilities for their care. We
do not improve milk beyond its initial quality. We can only try to protect it from contamination and ap-
ply those practices which will best retain that natural quality. Possibly, a better term for our efforts
would be “quality maintenance” rather than “quality improvement.”

Standards are only a part of quality maintenance. They must be adopted and uniformly applied
with effective enforcement, when necessary, if they are to be meaningful. It will require the diligent
effort of all of us to educate and inform those not familiar with what is to be accomplished. That may
be a broad area.

Since the milk starts with the producer, we must start with him. Unless he is properly informed,
the producer has every reason to believe that the milk he sends from his farm to the dairy plant is satis-
factory and is the quality that the plant operator wants and needs. Unless he hears otherwise, the pro-
ducer has every reason to feel that he is producing the kind of milk the consumer wants and is getting,
based on the skillfully prepared advertising proclaiming its goodness.

As custodians of a product, we owe the consumer the fullest confidence that we are doing all we
can and say we are doing to preserve its fine quality. When we ask the housewife to buy the product
and serve it to her family or guests, we owe her the confidence that it has been produced and manu-
factured as carefully as she would do it herself and under sanitary conditions of which she would approve.
How can we do less? Many operators complain that they cannot enforce a quality program because their
competitor has no program and will accept poor quality. Uniform standards — uniformly applied — should
aid the quality-minded producer -and manufacturer.

Using the old adage, “we must crawl before we can walk” — perhaps in the area of quality of manu-
factured milk we have crawled long enough. We need to remember, however, that in walking — though
we take a step forward — we do not make much progress until we pick up the other foot. Let us, there-
fore, begin to use these standards, as needed, to help us do the best job we can in fulfilling our respon-
sibility as members of this great dairy industry.

Froyp E. FrNTON
U. S. Dept. of Agriculture,
Washington, D. C.

Opinions expressed in this editorial are those of the author and do not necessarily represent those of the Association.
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EVALUATION OF ENVIRONMENTAL HEALTH PROGRAMS'

MortoN S. HILBERT
School of Public Health,

University of Michigan, Ann Arbor

“Consciously or subconsciously evaluation is an inseparable
part of human life and one of the characteristics that dis-
tinguishes the behavior of the cerebrating homosapiens from
the insect-guided, reflex-conditioned behavior of the lower
forms of animal life. Objective, critical, self-evaluation is said
to be a hallmark of the emotionally mature adult.

Evaluation is not new in public health. It predates Lemuel
“Shattuck’s report and probably also predates Biblical references
to public health. One cannot plan or administer public
health programs properly without evaluating them. Although
evaluation is not new, methods and tools of measurement
change as do attitudes toward and emphasis on evaluation.
Thus it is timely in an age when we can measure the energy
released by synthetic nuclear fission to remew our efforts
at measuring the accomplishments of our public health pro-
grams.”

_Editorial: Am. ]. Public Health, 45:1480. 1955.

Public health officials and agencies have a long
history of concern with the problem of evaluation
of health services and program. The American Pub-
lic Health Association developed the Appraisal form
for health services which was in widespread use from
1924 through 1942. In 1938 and 1939, the W. K.
Kellogg Foundation in conjunction with the En-
vironmental Sanitation Program of the seven counties
in Southwestern Michigan developed extensive evalu-
ation schedules for the major environmental health
programs. These schedules were intended to provide
a means of instruction for health department person-
nel as well as for the operators of establishments and
the public in general. The American Public Health
Association Evaluation Schedule was developed in
1942 and received a widespread use on a nationwide
basis. As a result of this schedule, the indices of
accomplishment were developed as measuring guides
for program evaluation.

In 1955, the first national conference on evaluation
in public health was held at the University of Michi-
gan, School of Public Health and laid the ground-
work for further development of evaluation methods,
tools and techniques. The second national conference
on evaluation was held at the University of Michigan
in September of 1960. In August of 1963, the Ameri-
can Public Health Association Program Area Com-
mittee on Administration completed the preliminary
draft of “Indices for Community Health Services.”

The National Commission on Community Health
Services, jointly sponsored by the American Public

Presented at the Annual Meeting of the International Associ-
ation of Milk, Food and Environmental Sanitarians, Inc.,
October 22-25, 1963, Toronto, Canada.

Health Association and the National Health Council
is currently developing a nationwide program in-
volving the evaluation of pertinent information con-
cerning health service problems, trends and resources
for today’s needs and future demands.

The long-continued interest of public health per-
sonnel throughout the years has indicated a concern
for the development of tools with which to measure
the effectiveness of public health programs and to
evaluate activities of public health agencies. The
Public Health Service has recognized this widespread
need for evaluation and has approved a grant of
approximately $2 million for a seven-year study at
the University of Michigan, School of Public Health
which will concern itself with the “Evaluation of
Public Health Practices.”

In this discussion, we are primarily concerned with
the evaluation of environmental health programs.
Therefore, it becomes necessary to define environ-
mental health. This is one of the broad areas of
public health practice which involves all those phases
of the environment which may in any way affect the
health or well-being of man. If we are to accept
the definition of public health which has been de-
veloped by the World Health Organization namely,
“A program to promote the complete physical, men-
tal and social well-being of mankind and not merely
to provide for the absence of disease,” then we have
an extremely broad area of concern in the field of
sanitation. A list of all the programs of environ-
mental health is an extremely long one and is well
known to most practioners in the field of sanitation.
Stead (4) in his presentation of a schematic approach
to environmental sanitation has divided the large
field of environment into four major program sectors
which include water, food, air, and the space-shelter
contact area. Incorporated in each of these program
sectors are the many sub-program areas which have
become traditional programs in some health juris-
dictions and which are emerging and becoming more
important in other parts of the nation. Let us assume,
in developing methods of evaluation for environ-
mental sanitation programs, that we consider the
broad aspects of environmental sanitation with its
many ramifications.

Now that we have defined the scope of interest
in environmental sanitation, it is appropriate to care-
fully scrutinize the meaning of evaluation. If we
are to evaluate the effectiveness of environmental
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sanitation programs, we need to review the programs
from a number of different points of view. Involved
in this study would be a consideration of four major
areas of concern:

1) Communication problems

2) Motivation and perception problems

3) Health practice problems

4) Administrative problems.

The effectiveness of any program depends upon
the ability of those in administrative capacity as well
as those operating in the field to communicate to
the public and to the operators of individual es-
tablishments the objectives of the sanitation activity.
Careful attention must be given to the motivation and
perception aspects of the program as they affect the
members of the health department or operating
agency as well as the general public. We need also
to make a careful review and analysis of the pro-
cedures and practices which are followed in the
routine administration of the program. And lastly,
an analysis of the administration patterns of operation
within the department and within the governmental
structure of a community are extrernely important in
order to thoroughly understand the basis for evalu-
ation.

Numerous attempts have been made by organiza-
tions, groups and individual cperating agencies to
evaluate programs in current operation. Some evalu-
ation studies have been made which have been
limited to a determination of the scope of coverages
of the field of environmental sanitation. These stud-
ies hae been aimed primarily at determining wheth-
er or not the particular agency is accomplishing the
task of providing a broad environmental health pro-
gram which serves all facets of the community en-
vironmental problems.

A second method of study or evaluation which is
commonly used concerns the amount of activity which
has been carried on by the sanitation division. This
is the usual report of the number of visits made, the
number of samples taken, the number of establish-
ments in which corrections have been made, etc.

A third evaluation procedure which has been used
by some departments has included special studies
of efficiency of environmental health personnel. These
studies are basically time studies to determine the
number of services rendered by the individual staff
members and are used to determine the time required
for various types of sanitation services.

A fourth evaluation procedure which has not re-
ceived as widespread use as the others is the measure
of # effectiveness of environmental health programs.
We have been so interested in the number of visits
made and the number of corrections accomplished
that frequently we have neglected to concern our-
selves with the very important and probably the most

essential aspect of evaluation which is the determi-
nation of whether or not the sanitation program has
been effective in attaining the goals which have been
established for the environmental sanitation activity.

One of the most essential aspects of a sanitation
evaluation program is to first of all clearly define the
goals which are expected to be attained if the sani-
tation program is effective. There is a need for clear-
ly defining the aims and objectives of each individual
environmental health program prior to the establish-
ment of such programs. A study of a number of
local health departments has indicated that in many
cases goals for final accomplishment have not been
clearly defined. Occasionally the goals of the ad-
ministrator are not clearly understood by many of
the staff people in the sanitation division.

Once the goals have been established and agreed
upon by the health department and the governing
body of the community, the task of measuring ef-
fectiveness of environmental programs becomes more
clearly definable. We may then assess the degree
of achievement toward these established objectives.
Salvato (3) discussed evaluation from the standpoint
of measuring the effort expended as compared to the
results obtained in various sanitation programs. A
very good case has been made for the measurement
of inspection service including man-hours of effort
required to secure the various accomplishments. Ref-
erence should be made to Figure 1 which indicates
the program activities versus the improvement in fa-
cilities. It will be noted that as the program starts
that there is considerable effort expended with a
minimum of increase in improved facilities. Grad-
ually as the program progresses results are obtained
at a more rapid rate with less effort on the part of
the sanitation personnel. There is a time, however,

INSTALLATION OF APPROVED FACILITIES (per mo.)
/

TIME IN MONTHS

(Number of inspections per month remains constant)

Figure 1. Sanitation activities vs. improved facilities.
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at which the increase in improvement falls off as more
and more of the establishments meet the recommend-
ed standard established by the inspection agency.
At this point considerable effort is required to secure
a minimum number of improvements. As a matter
of fact, it has been observed in some areas that re-
sults may even decrease as the efforts to obtain
these improvements have increased. If we have
established our goals on the basis of securing the
installation of various kinds of equipment or upon
the objective of securing compliance with various
standards based on physical requirements, then we
have a measurable entity with which to deal and
the evaluation of the program becomes fairly simple.
However, if our goals are set at the elimination of
various types of infection, or if we have a goal to
provide a community in which man may thrive rather
than merely survive, then the degree of accomplish-
ment becomes extremely difficult to measure.

Many of us have selected programs for our sani-
tation division which are based not primarily on the
established needs of a community but which are
based more realistically on the traditional programs
of health departments throughout the nation. On
the other hand, some of us become so enamoured
with the new, exotic developments of science which
involve the environment that we are busy exploring
the unknown areas of sanitation and tend to neglect
some of the areas of well-known hazards. An ex-
ample of this might be found in departments which
are active in the field of radiological health but
neglect to develop adequate concern for the septic
tank installations which are invading their country-
side by the thousands. Any discussion of evaluation
of effectiveness of the total environmental health
program needs to be closely related to the selection
of program objectives and total program coverage.

If we are to measure the change in attitudes and
change in action of the individuals with whom we
deal, then we must develop a yardstick for measure-
ment which is truly’ objective. We must ask our-
selves, “What do we want people to do after we have
worked with them in a particular environmental sani-
tation program?” We must develop a means of
measuring whether or not the people with whom we
have dealt have actually been motivated to do those
things which are contained within the statement of
our program objectives.

A proposal has been made and preliminary work
started in one health department in which it was
agreed that the program objective in the field of
food sanitation would be to meet the standards es-
tablished by the United States Public Health Service
Food Service Sanitation Manual. It was decided
that the particular health jurisdiction would be divid-
ed into a number of geographical areas and various

types of food sanitation programs conducted in each
of these areas. A Public Health Service rating was
made of all areas prior to development of the pro-
gram and it anticipated at the end of a two- -year
period that a similar rating will be made to determine
the effectiveness of the various kinds of programs as
conducted in these four or five geographical sections
of the health jurisdiction. Such a procedure is com-
mendable from the standpoint of studying methods of
administration to accomplish an improved food serv-
ice 1atmg in the various areas. There is a serious
question, however, as to whether or not this is the
type of goal which actually meets the needs of the
community. The 1962 edition of the Public Health
Service Food Service Manual places an increased
stress on the operating procedures and handling
methods. This is certainly an improvement in the
direction of changing attitudes and action on the
part of the food service employees. In previous edi-
tions, greater emphasis was placed on the physical
components of the sanitation program which is only
a part of the program if we are truly concerned with
the protection of the health of the people of the
community.

Studies made by L. M. Fisher (2) indicate that 60%
of our sanitation program time is spent in activities
related to food and milk. Water and liquid waste
activities take approximately 15%. A total of 75% of
the total effort of environmental health programs in
the 42 local health departments studied was spent on
these four traditional programs.

Similar evaluation studies were made in Michigan
of 15 health departments for a period of 1946 to
1951 and indicated that 61% of the total time of sani-
tarians in these departments was spent on food and
milk sanitation. There would appear to be a nation-
wide opinion that the most important aspect of en-
vironmental sanitation is involved in the inspection
programs of food and milk activities. It is difficult
to find data, however, which indicates that the
tremendous amount of time and effort spent on these
programs is commensurate with a resultant improve-
ment in the general health of the country. There is
certainly evidence to indicate that morbidity and
mortality statistics show a decrease over a period
of years from outbreaks of food and milk origin.
There is no definitive data which clearly indicates
that the same amount of improvement might not have
occurred with less effort on the part of the field staff
of the health agencies involved.

One of the most outstanding appraisal techniques
which has been developed in the field of environ-
mental health is the Housing Survey Technique de-
veloped by the Committee on Hygiene of Housing
of the American Public Health Association (1). This
appraisal technique is widely used throughout the
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nation in studying the housing problems of various
communities and determining areas in need of re-
habilitation and clearance. This technique has pro-
vided an exceptional method of evaluating housing
conditions but does not provide a means for evalu-
ating the effectiveness of a housing program conduct-
ed by the sanitation division of the health depart-
ment. Again we must emphasize the importance of
determining first of all the objectives which the
health agency wishes to accomplish before an ade-
quate appraisal program can be applied.

The evaluation and appraisal methods for various
types of establishments which were developed by the
W. K. Kellogg Foundation in 1938-1940 approached
the method of evaluation of environmental health
status in an entirely different manner. In the docu-
ments which were prepared for the various types
of establishments under the inspection service of the
local health department, there was developed an
inspection report form of considerable length and
with rather extensive detail. Each item of sanitation
was listed and a compliance standard for good, fair
or poor was listed in detail. The purpose of this
detailed document was to provide uniformity on the
part of the inspectional staff and at the same time
provide material which would be available to the
operator of the establishment for purposes of com-
parison, education and communicative techniques.
A more detailed analysis of this approach was pro-
vided through a system of weighting which assigned
different values to various aspects of the environ-
mental health program. For example, the structure,
water supply, sewage disposal, and handling were
given a major priority while items such as heating,
ventilating, lighting, hand washing, etc. were given
a somewhat lesser degree of importance. This sys-
tem provided an excellent means of evaluating ac-
complishment toward the goal of general sanitation
compliance from a physical point of view. Here
again, however, no effort was made to extend the
evaluation to accomplishing the long-term objective
of providing an environment for the community in
which the population could thrive rather than mere-
ly survive. No effort was made to compare the ef-
fectiveness of the program against the incidents of
food-born infections, nor was any attempt made to
indicate the attitude of the public toward the general
food sanitation activities.

In more recent years, there have been increasing
attempts to approach the evaluation of environmental
health programs on a broader base. There has been
incréased concern for the attitudes of the public
toward the accomplishments of the environmental
sanitation section of the health agency, and efforts
have been made to provide a means by which com-
munity attitude toward the environment can be

measured. The Public Health Service has developed
the “Environmental Health Planning Guide” (5) which
has been receiving widespread acceptance through-
out the country. This guide provides a means for
local groups to study the environmental conditions
of the community. Although this planning guide has
not been promoted primarily as an evaluation tech-
nique, it carries with it a number of excellent ap-
praisal and evaluation advantages. If the guide is
used by local officials, citizens groups and individuals
within the community, they will discover, in the proc-
ess of filling in the questions in the guide, an under-
standing of the environmental health problems of the
community. The guide is aimed primarily at prob-
lems of water supply, sewage disposal, refuse col-
lection and disposal, radiological health, housing and
air pollution. Upon completion of the data gathering
aspect of the guide, plans for future development
are made in conjunction with the health agency in-
volved and recommendations for community action
are included.

If a similar community- appraisal technique could
be used a number of years after the development of
recommendations based on the preliminary use of
the guide, an appraisal of the efforts of the health
and planning agencies could be accomplished. Here

.again it must be pointed out that the preliminary

use of the planning guide would involve a study of
the existing problems and the determination of aims
objectives and ultimate goals for the environmental
health conditions of the community. The subsequent
appraisal of the community conducted a number of
years later would indicate the accomplishments made
by the community in attaining the goals thus estab-
lished.

A similar approach has been attempted in the
development of the American Public Health Associ-
ation proposed “Indices for Community Health Serv-
ices” which is now in the preliminary draft stage.
In the environmental health section, a number of the
major environmental health program areas have been
selected and the material indicated under a number
of major categories. First, the existing facilities to
implement the program are enumerated.  Second,
the status of the program is listed with an outline
of information required in order that the status of the
program may be properly assessed. A third section
involves suggested levels of performance which is
essentially the public health reasons for the develop-
ment of the program. It is expected that such a com-
munity study would be made by citizens™ groups in
conjunction with local health authorities and by so
doihg a program of information to the citizenry would
be accomplished. Joint objectives could then be
developed by the governmental unit, by the health
agency concerned and the public at large. Sub-
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sequent use of the “Indices for Community Health
Service” could be used to appraise the levels of ac-
complishment of the various objectives established.

In summary it might be said that, in the past,
the major efforts of appraisal have been directed
toward measuring the efforts made by health agencies
in the implementation of environmental health pro-
grams. The need of our present-day health agencies
is for a means of measuring the effectiveness of the
programs in producing results. We need a measure
of the degree of accomplishment of the goals estab-
lished by the health agency, the community, and the
governing body. Such a plan requires that clearly
defined objectives for health programs be established
and that these objectives be well understood by all
parties concerned: the governing body, the health
agency, the inspecting staff, the public at large, and
the operators and personnel of establishments within
the community.

Satisfactory tools for measuring the degree of ac-
complishment of such goals have not been well de-
veloped and there is a need for research and study
in this important field of public health administration.
In order that we may properly allocate the time and
efforts of environmental health personnel toward
the increasing demands of new environmental health
problems, it is essential that we develop methods
of measuring effectiveness of the more traditional
programs in line with our already established tech-
niques of measuring the effort expended in the var-
ious programs of sanitation.

The true measure of statesmanship and adminis-
trative ability comes with the ability of the health
agency to re-direct its efforts away from traditional
programs to less spectacular activities when it can
be shown that the effort expended on the more tra-
ditional pays less public health dividends than is ex-
pected on the newer and more pressing problems
that confront the communities of our rapidly grow-
ing areas. We must ask ourselves penetrating and
searching questions in’ reference to each of the en-
vironmental health programs in which we are in-
volved.

1. What are the objectives of the program?

2. Is the program worth the effort being expended?

3. Can we expect to accomplish our objectives with
our present methods of approach to the problem?

4. Are there other areas of environmental health in®
which we might more profitably be spending our time
and effort?

When these questions are answered, we are in a
position to plan and administer the environmental
health program in a more rational method. Far too
many of the present-day environmental health pro-
grams are based upon tradition and what has been
expected of the health agency over a period of many
years. Some program emphasis can be traced to the
eally days of prevention of epidemics and the con-
trol of widespread pestilence. Technological and
scientific advancement in the field of environmental
health, the increasing demands for service and the
limited availability of trained personnel demand that
we approach administrative program planning, evalu-
ation, and administration with a critical, inquisitive,
scientific and coldly analytical attitude. Such a
fearless approach is long overdue in environmental
health and demands the efforts of all practicing sani-
tarians. Research is needed to develop the tools for
adequate evaluation and for methods of application
of these tools to existing programs. The results of
such action should assure the more rapid expansion
of environmental health programs into the new and
developing areas of health protection and should
provide an increased justification for the support of
environmental sanitation activities.
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PREREQUISITES TO PROFESSIONALISM'

Samuer H. Hoprper

Department of Public Health,
Indiana University School of Medicine, Indianapolis

There is probably no doubt in any of our minds
concerning what we think we mean when we discuss
the term “profession”. In 1948 Dr. W. P. Shepard
(1) outlined the criteria of a profession and empha-
sized educational qualifications as a primary con-
sideration. He very wisely called attention to the
need for each school to develop its own curriculum
and warned against a freezing of thought and initi-
ative. Macaulay, the great historian, advised that
“To know the past is to predict the future”. Now
in order to look forward more intelligently let us
consider the recent history of professionalism for the
sanitarian.

In the Fall of 1950, a group of interested pro-
fessional public health workers formed a Steering
Committee to meet with and advise the Subcom-
mittee on Undergraduate Training of the Engineer-
ing Section of the APHA. Our assignment was un-
dergraduate education in Sanitary Science. Thus, a
need has been recognized. We formulated a request
to the W. W. Kellogg Foundation, which generously
provided financial assistance for a meeting of edu-
cators, held in Battle Creek, Michigan, April, 1951
(2). And what was the purpose of the Conference?
It was to outline the professional training required
for sanitarians. The first thought which came to our
minds, and on which we expended all of our time
and energy was the content of a proposed curriculum
leading to a college degree.

The first objective in the training of a sanitarian
is to produce an educated individual, we said, with
the hope that he will have developed a competence
in the formulation of intelligent judgements. A pro-
fessional person is expected to be able to do this to
some degree. We went on to conclude our objective
with a discussion of the general content of pro-
fessional training needed in the field of environmental
health and how this might be accomplished. Thus,
the first prerequisite to professionalism appears to
be educational preparation. Let us consider briefly
a few recent examples of job opportunities in public
health.

In September of 1963, the U. S. Public Health
Service announced examinations for its Regular Com-
missioned Corps for Physicians, Sanitary Engineers,
Health Educators, Veterinarians, and Sanitarians. In
every case the applicant was considered as a pro-

"Presented at the Annual Meeting of the International Associ-
ation of Milk, Food and Environmental Sanitarians, Inc.,
October 22-25, 1963, Toronto, Canada.

fessional person, and a minimum of a bachelor’s
degree was a requirement which ran like a thread
through every announcement. Obviously, some cate-
gories required more extensive graduate training than
others, but the foundation stone of the basic college
degree was present in all cases.

The bachelor’s degree, incidentally, was originally
called a “determinant” (3). It was regarded as a
preliminary step towards Mastership, or Doctorate,
and was awarded without a diploma. The awarding
of degrees by universities (a practice dating back
about 800 years) had its roots in the need for an
official recognition of competency, according to one
scholar. In 1849, Sir G. C. Lewis, in his definitive
“Authority on Matters of Opinion” wrote sternly,
“The granting of degrees by universities and other
learned bodies proceeds on the supposition that the
public require some assistance to their judgement
in the choice of professional services, and that such
an official scrutiny into the qualifications of prac-
ticioners is a useful security against the imposture
and incompetency of mere pretenders to skill”. Thus,
professional services are different from those of a
skilled tradesman.

What has been said above concerning the need
of a college degree should not be misunderstood. We
all know college graduates who seem unable to add
two and two and we wonder how in the world they
ever managed to get through. Unfortunately, it is
true that it is possible to memorize course content,
to deliver a warm body, regularly and on time, to
lectures, to memorize facts and regurgitate them in
recitation classes or on quizzes, and to so conduct
oneself morally as to enable one to attain a degree
after four years.

This is aimless, fruitless, worthless wandering. It
is stuffing a student with facts as one would fill a
sausage casing. It is the antithesis of that most
essential trait of the real student, i.e., some form of
intellectual curiosity. It should be understood clear-
ly that the degree is merely a means to an end.
Otherwise, as Oscar Wilde said, we might have a
graduate who knows the price of everything but the
value of nothing (4). We are not interested in pro-
ducing a learned ignoramus (5). One might feel in
agreement with the remark made in a professional
journal (6), to the effect that “it is really a question
of how best to do what is most likely to be right if
what probably will happen happens before what is
being done is no longer the best thing to do.”




36 PrEREQUISITES TO PROFESSIONALISM

The undergraduate training should give the stu-
dent a command of fundamentals in the humanities
and science; it should give him a method of attack
on problems that are new and difficult; it should
give him an intellectual self-reliance. In a similar
vein, the Chief Executive Officer of the Rhodes
Schalarships, Lord Elton says (7) “I regard as the
great pride of Oxford its ability to present an en-
tirely useless training in that it doesn’t concentrate
on technical know how ... Science at Oxford is
still taught mainly to make brains work better.” The
pragmatism of business cannot afford this luxury.
Yet this is how we press forward in the pursuit of
excellence and how some of us fondly hope that our
graduates will be uncommon men.

For another view, let us briefly summarize the
attributes of a profession given to me by an officer
of the U. S. Public Health Service (8). They are as
follows:

1. Requires a prolonged period of educational
preparation, including appreciation of the arts as
well as scientific learning.

2. A profession assembles a body of knowledge
relating to its field and of necessity develops a
glossary of scientific terms needed for exchange of
information.

3. A profession is able to attract and hold people
to it because of what it does.

4. A profession is not an intermediate stage or
“route to” any other form of human endeavor.

5. The practice of a profession meets a basic hu-
man need.

6. The practice of a profession is not for the
monetary consideration alone, but more for the satis-
factions of giving service.

7. The attainment of a profession carries with it
an obligation where possible to share in the teach-
ing of those that are learning.

8. The practice of a profession is not solely a
technique or scientific procedure, but in addition,
requires a high order of judgement.

9. A profession shares knowledge among its mem-
bers for the betterment of the profession. There
are no secrets.

10. An organized profession will reject individuals
from it that do not govern their actions to conform
to the ideals and purposes of the profession.

11. The strength and personal satisfaction of a
profession is the service that it gives.

12. A profession offers only its highest order of
skill to those whom it serves. In other words, there
is no second class service.

The above is somewhat reminiscent of the list
published by Dr. Shepard in 1948 and so eloquently
expanded by Chanlett in 1958 (9). T thoroughly agree
with his sentiment concerning education and its re-

lationship to the moral fibre of the student. For
years we have agreed that first and foremost we
want men who can get along with others, men who
have generally accepted desirable traits usually asso-
ciated with the term “gentlemen”. As an educatdr,
I know that given such a man, we can teach him the
technical portion of his work and produce a pro-
fessional public health worker.

There is another aspect of professionalism which
certainly has its pros and cons. This is the matter
of Registration Laws for Sanitarians. If a state legis-
lature passes a law relating to the registration of sani-
tarians, does this action make the sanitarian a pro-
fessional man? Does it add to his stature? Is it
necessary in the public interest? There are many
present at this meeting who have worked very hard
to get such laws passed in their home state. Without
going into this matter in great detail, let me point
out that surgeons and plumbers are each licensed
by an appropriate governmental group to practice a
particular body of knowledge and skill which they
possess. The requirement of a license, or registration
is a political expedient which is done in the public
interest. It does not confer professional status on
either the physician or the plumber. Professional
status is something to be earned, by virtue of train-
ing and experience and cannot be attained because
a legislative body waves a magic wand. Perhaps
you feel that the end justifies the means. That sani-
tarians need this in order to be regarded as pro-
fessional by the public or by other public health
personnel. A chemist, or a mathematician, a zoo-
logist, or a health educator is just that because of his
training. He has a job specification in civil service
because of his background and the sanitarian in my
opinion, is not different from these professions. If
the registration law is primarily aimed at a salary
adjustment, then let us recognize it for what it is.
The lawyer, the accountant, the metallurgist, bac-
teriologist, or sanitarian can be defined professionally
by his training.

The chief prerequisites to professionalism, then,
relate to the need for proper training at the college
level. Perhaps it is time to reactivate the thinking of
our group of 1951 when we formed a Council to
study the means for accreditation of undergraduate
schools having a degree in the general area of En-
vironmental Health.

The profession of the Sanitarian is time honored.
Such men as Sedgwick, Rosenau, and Winslow were
proud to be known as Sanitarians. Perhaps you may
recall a thought from Emerson who said that an
institution is but the lengthened shadow of one man.
To give just one example of such a shadow, we have
the William T. Sedgwick Medal of the APHA. The
Sanitarian has just arrived on the public health scene
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as a professional person. He can assure the respect
of other professional groups if he will continue to
improve by showing leadership, initiative, and tech-
nical competence as new problems arise.
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AMENDMENT TO SANITARY STANDARDS FOR STAINLESS STEEL
AUTOMOTIVE MILK TRANSPORTATION TANKS FOR BULK
DELIVERY AND/OR FARM PICK-UP SERVICE

Serial #0505

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 De-
livery And/Or Farm Pick-up Service”, Amended April 28, 1954, Serial #0501, are further amended by
adding a new sub-paragraph D-8. Air Under Pressure and/or C-I-P, and a new section O - Air Under
Pressure and/or C-I-P, and by deleting sub-paragraph E-2. and Section A of the Appendix.

D-8. AIR UNDER PRESSURE AND/OR C-I-P:

Openings for air agitation and/or C-1-P applications
shall be protected against contamination by means
of a removable dust cover, except where such open-
ing is within the pump and/or hose cabinet or com-
partment.

@

O - AIR UNDER PRESSURE AND/OR C-I-P:

Means for applying air under pressure or solutions
for C-I-P shall conform to the applicable provisions
of the “3-A Accepted Practices For Supplying Air
Under Pressure In Contact With Milk, Milk Prod-
ucts And Product Contact Surfaces,” except that clamp
type fittings shall not be used in the product zone.

Tubing and related fittings within the tank shall
be readily and easily removable for cleaning out-
side the tank or be designed for mechanically clean-

ing in place. The C-I-P system shall be so designed
that the solution is applied to all product contact
surfaces of the tank, except those areas requiring
manual cleaning which include such areas of the tank
as vents, valves, manholes and gaskets. If designed
for cleaning in place, the tubing and all related fit-
tings shall be self-draining.

Permanently mounted air or solution tubing shall
be constructed and installed so that it will not sag,
buckle, vibrate or prevent complete drainage of the
tank or tubing and shall be located so that the dis-
tance from the outside of the tubing and the inside
lining shall be at least two inches, except at point
of entrance.

This amendment shall become effective May 15,
1964.
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THE CARBON DIOXIDE CONTENT OF MILK DURING HAN-
DLING, PROCESSING AND STORAGE AND ITS EFFECT
UPON THE FREEZING POINT

A. C. Syt ¢

Department of Animal Industries,

University of Connecticut, Storrs

(Received for publication October 5, 1963)

SUMMARY

Milk samples obtained from a bulk tank at the conclusion
of each of four milking periods, subsequently from a plant
storage tank, and after processing and storage for 0, 2, and
4 days were analyzed for CO. content and freezing point.
Changes in CO: content which occurred during storage of
raw or pasteurized milk, handling or pasteurization were
not of sufficient magnitude to alter significantly the freezing
point. Therefore, the use of the freezing point as a means
of detecting adulteration of milk with water should not be
complicated by normal handling, processing and storage of
milk. The significant reduction of CO. which occurred
during vacuum treatment of milk resulted in a rise in its
freezing point. Allowances for this change should be made
in adulteration determinations.

The use of non-steam injection vacuum treatment
equipment in conjunction with high-temperature,
short-time (HTST) pasteurizers has been shown (6,
10) to result in an elevation of the freezing point of
milk when it is subjected to low levels of treatment.
This freezing point elevation during vacuum treat-
ment of milk has been shown to be correlated with
a concomitant loss of CO: (1I). The question arises
as to whether there also may be sufficient changes
in the CO: content of milk resulting from handling,
processing and storage to alter the freezing point.
Such alteration, if of sufficient magnitude, could
creat problems for regulatory officials attempting to
detect borderline cases of adulteration of milk with
water.

The CO: content of milk has been reported as 3.44
to 4.96 (7) and 6.58 (4) volume per cent for anaero-
bically drawn milk; 2.93 to 3.78 volume per cent
(7) immediately after milking; and 4.45 volume per
cent (12) as received at a commercial milk plant.
It is apparent that there are variations in the CO:
content of milk.

The effects of processing upon the CO: content
of milk have been noted by several investigators.
Frayer (4) and Van Slyke and Keeler (19) discovered
that pasteurizing milk at 143 F for 30 min reduced
the CO: content. Van Slyke and Baker (18) reported
it was possible to remove the CO: completely from
milk by laboratory vacuum exhaustion. This was
verified by Noll and Supplee (12), who were able to

1Seientific contribution No. 50, Agricultural Experiment Sta-
tion, University of Connecticut, Storrs.

effect significant changes in the gas content of milk
by subjecting it to vacuum treatment.

Processing effects upon the freezing point of milk
also have been studied by several researchers with
some discrepancy among the reports. English work-
ers (3) reported that in-bottle pasteurization at 65 C
for 20 min and autoclaving at 220 F for 30 min did
not significantly alter the freezing point. The heat-
ing of milk to 275 F in a plate type ultra-high tem-
perature heat exchanger was also found to cause no
change in the freezing point valve (I). Investigators
(8, 14, 15) reporting on HTST pasteurization have
indicated that this method of processing, when prop-
erly carried out, does not alter the freezing point
of fluid milk. However, Pinkerton and Peters (13)
reported a freezing point rise on five trials of 0.0082 C
when milk was pasteurized at 169 F for 16 sec.
They also noted that prolonged storage of raw milk
raised its freezing point. More recently, Moore and
Smith (11) showed a correlation between CO: loss
and freezing point elevation of milk with vacuum
treatment of the milk during pasteurization.

These studies suggest that the CO= content of milk
may vary or change as a result of storage, handling
and processing and thus affect the freezing point of
milk. The advantage of combining these factors
into one study where the same milk is used from the
bulk tank through processing to storage in the bottle
is evident. Thus, the present study was undertaken
to determine if there may be sufficient change in the
CO: content of milk during normal handling, proc-
essing and storage to alter the freezing point.

EXPERIMENTAL

Milk, as obtained by conventional machine milk-
ing from the University dairy herd, was strained into
a milk can and subsequently pulled by vacuum
created by a positive pump from the can and pumped
into a portable bulk milk tank where it was cooled
to 36 F. The bulk tank after the addition of milk
from four milkings was hauled to the dairy plant
where the milk was pumped to a storage tank and
processed the same day. The milk was clarified,
pasteurized at 172 F for 16 sec in a HTST pasteurizer
with 80% regeneration, and vacuum treated at 3-4 F
tank during each of the four milkings, sampled milk
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(includes 2 F of radiation loss) of flash-cooling after
raw regeneration. The product was bottled in glass
in a gravity-vacuum filler and stored at 40 F.

Milk samples for freezing point and CO: determi-
nations were obtained, during six trials at the end
of each of four consecutive milkings, from the bulk
tank, subsequently from the plant storage tank, and
from glass bottles after processing and storage for
0, 2, and 4 days. Since milk was added to the bulk
varied in content from one milking to the next during
this period, but thereafter remained the same within
each trial.

During the six trials a ten quart milk can was filled
with milk from the bulk tank at the end of the first
milking. The can of milk was stored at 40 F for
36 hrs. Samples for freezing point and CO: determi-
nations were obtained from this milk during six trials
after 0, 12, 24, and 36 hours of storage. In this way,
the effect of storage on the CO: content and freezing
point value of raw milk could be studied without
the error introduced by the addition of later milk-
ings as would occur in the bulk tank.

The freezing point of milk was determined in
duplicate using a model F Fiske cryoscope. The
CO: content of the milk was determined in duplicate
with a Van Slyke blood gas manometric apparatus
using the method as described by Van Slyke and
Peters (17), but substituting 20% lactic acid for sul-
furic acid (18).

Duncan’s multiple range test was used to determine
independently the statistical significance of the data
for the raw milk in the cans and the combined data
for the bulk tank, processed and stored milk (2).
Statistical significance of the data in the table is
expressed by letters so that a milk sample with
gany letter is significantly different from any other

milk sample that does not have the same letter. A
simple coefficient of correlation (16) was determined
using all of the combined data to indicate the sig-
nificance of the relationship between the CO: con-
tent and freezing point value of milk.

Resurts Axp Discussion

The effect of handling, processing and storage on
the CO: and freezing point values of milk is shown
in Table 1. The data for the milk stored in cans
(A) and that for the milk handled through the bulk
tank to the storage tank and subsequent processing
and storage (B) are combined in this Table.

The can milk data (A) indicate no significant
change in the CO: content and freezing point of raw
milk during 36 hours storage. Processed milk stored
for 0, 2, and 4 days (B) showed similar results. Al-
though the partial pressure of CO: is higher in milk
than in the atmosphere, apparently no material shift
of the CO: to the atmosphere occurred. CO: loss has
been shown to result in a rise in the freezing point
of milk (1), thus alteration of the freezing point in
this case might not be expected since there was no
significant change in the CO: content. These results
differ from the work of Pinkerton and Peters (13)
who showed a rise in the average freezing point of
raw Jersey and Holstein milk of 0.0022 and 0.0014 C,
respectively, after 48 hrs of storage at 0 C.

The data in section B of Table 1, show that the
CO: contznt of the bulk tank milk at the end of the
second, third and fourth milking periods ditfered
significantly from that of the milk at the end of the
first milking. This indicates that the CO: content
of milk probably differs among milkings since it
was shown in the can study that there was no sig-
nificant CO: change due to storage. The CO: changes

TaBrLeE 1. CARBON DIOXIDE CONTENT AND FREEZING POINT VALUES OF MILK DURING HANDLING, PROCESSING AND STORAGE

Carbon dioxide

Freezing point

Sample Statistical Statistical
identification Variation Mean? significance? Variation Mean? significance?
(Vol. %) (Vol. %) (-°C) (-°C)
CAN MILK
Raw milk - 0 hr 2.78-4.07 3.40 A 0.536-0.550 0.543 A
Raw milk - 12 hr 2.87-3.89 3.39 A 0.539-0.553 0.544 A
Raw milk - 24 hr 2.80-3.58 3.20 A 0.531-0.552 0.543 A
Raw milk - 36 hr 2.82-3.61 3.23 A 0.536-0.550 0.543 A
BULK TANK MILK
End of first milking 2.74-4.02 3.40 B 0.537-0.552 0.543 A
End of second milking 3.29-4.27 3.86 A 0.539-0.549 0.543 A
End of third milking 3.10-4.11 3.69 A 0.538-0.553 0.543 A
End of fourth milking 2.59-4.32 3.81 A 0.537-0.550 0.543 A
Storage tank 2.97-3.89 3.40 B 0.530-0.549 0.542 AB
Processed - 0 days 1.26-1.84 1.54 C 0.528-0.546 0.540 AB
Processed - 2 days 1.42-2.07 1.64 C 0.528-0.546 0.539 B
Processed - 4 days 1.31-2.02 1.63 C 0.528-0.545 0.539 B

“Fach mean represents duplicate values on six replicates

A sample with any letter is significantly different from any other sample that does not have the same letter.
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between milkings apparently were not of sufficient
magnitude to result in detectable changes in the
freezing points of the milk.

The milk at the end of the fourth milking, as
received at the dairy plant from the portable bulk
tank (B), differed significantly in CO: content, but
not in freezing point from the same milk after pump-
ing it into the storage tank. This CO: loss may be
attributed to the aeration of the milk when it hits
the side of the storage tank into which it is pumped.
Furthermore, the CO: content of the milk in the
storage tank was significantly higher than the vacuum
treated and pasteurized milk after 0, 2, and 4 days
of storage. This loss of CO: because of processing
was reflected in the freezing points of the same milk.
There was a rise in freezing point after processing
although the change was not significant unless the
milk at the end of the fourth milking is compared
with the processed milk. The loss of CO: and ap-
parent freezing point rise during processing has been
previously shown (1I) to be the result of vacuum

TABLE 2. INFLUENCE OF PASTEURIZATION UPON THE
FREEZING POINT OF MILK

Freezing point? Freezing point

Trial Raw Pasteurized® elevation®
(-°C) (-°C) (-°C)

1 0.550 0.549 +0.001
2 0.532 0.532 0.000
3 0.547 0.546 +0.001
4 0.542 0.541 +0.001
5 0.537 0.537 0.000
6 0.531 0.530 +0.001
7 0.535 0.534 +0.001
8 0.545 0.545 0.000
9 0.546 0.545 +0.001
10 0.537 0.538 —0.001
11 0.542 0.542 0.000
12 0.540 0.540 0.000

Avg. 0.5403 0.5399 +0.0004

*Average of duplicates
"Pasteurized at 172°F. for 16 sec.
“Pasteurized milk in comparison to raw milk.

treatment. The relative insignificance of the freezing
point rise after processing in this study as compared
to previous research (10) may be because at the re-
duced vacuum used in this study there was only
1-2 F of flash-cooling of the milk if radiation losses
are considered.

The use of HTST pasteurization in comparison
with vacuum pasteurization in this study was not
considered warranted. The results of several in-
vestigators (I, 3, 8, 14, 15) and the data in Table 2
from previously unpublished work (9), indicating no
marked change in the freezing point of milk because
of HTST pasteurization, prompted the decision that
the above inclusion in the study would have been

redundant. This decision was made in spite of the
unexplaincd different results noted by Pinkerton and
Peters (13) in which freezing point rise attributed to
pasteurization was even greater than that which has
been reported for vacuum exhaustion of milk (11):

The simple correlation coefficient between CO:
content and freezing point value for all of the com-
bined data (Table 1) was 0.397 (P<0.01). This
substantiates previous results (11) in which a loss in
the carbon dioxide content of milk was shown to
correlate with a rise in the freezing point.

The results as reported in this study indicate that
there are significant changes in the CO: content
among different milks and because of vacuum treat-
ment. Furthermore, these changes are positively
correlated with changes in the freezing point value.
However, variations in the freezing point may not
be of practical significance since the greatest aver-
age difference in the freezing point was 0.004 C
between milk at the end of the fourth milking and
after processing. The major portion of this change
may be attributed to vacuum treatment. Storage of
raw and vacuum pasteurized milk, routine handling,
and HTST pasteurization did not materially alter the
freezing point.

It may be concluded that routine handling, proc-
essing and storage of milk will not alter the freez-
ing point sufficiently to create problems for regula-
tory officials attempting to detect water adulteration
of milk. Vacuum treatment may create problems
with the detection of watering of milk in borderline
cases. In such cases an adjustment for the freezing
point change can be made (10, 15).
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Sanitarian’s Award Contest Announced

EACH OF YOU MUST KNOW A SANITARIAN WHO HAS
DEMONSTRATED TO A HIGH DEGREE THE QUALITIES AND
CHARACTERISTICS SPECIFIED AS CRITERIA FOR SELEC-
TION OF THE WINNER IN THIS COMPETITION. DO HIM
THE HONOR OF ENTERING HIS NAME. NO NEED TO
WORRY ABOUT YOUR NOT BEING ABLE TO COMPOSE A
STORY THAT MAKES FASCINATING READING. THE SE-
LECTION IS BASED ON FACTS, NOT PRESENTATION. YOUR
NOMINEE WILL BE COMPETING WITH SOME OF THE
WORLD’S BEST SANITARIANS. EVEN THOUGH HE MAY
NOT BE SINGLED OUT AS THE WINNER, HE WILL BE IN
A SELECT COMPANY OF UNPUBLICIZED SANITARIANS
WHOSE PERSONAL DEDICATION HAS HELPED SAVE MANY
LIVES AND EXTENDED THE USEFUL LIFE SPAN FOR A
HOST OF OTHERS.

Each year at its Annual Meeting the International
Association of Milk and Food Sanitarians makes an
award of $1,000 to the sanitarian selected as out-
standing in his performance and as best exemplifying
the ideals of his profession. The following rules and
procedures have been established governing the com-
petition:

The Award consists of a Certificate of Citation and
$1,000 in cash, and is sponsored jointly by the Di-
versey Corporation, Klenzade Products, Inc., Oakite
Products, Inc., Pennsalt Chemicals Corporation, and
the Olin Mathieson Chemical Corporation. It is ad-
ministered by the International Association of Milk
and Food Sanitarians, Inc., and is presented annual-
ly. The next presentation will be at the Annual
Meeting of the Association in Toronto next October.

Eligibility
The rules concerning eligibility of candidates for
nomination are:

Zl) Any living citizen of the United States or Canada
who, at the time of nomination, is employed as a professional
milk and food sanitarian, or both, by county or municipality,
is eligible for the Award, except members of the Executive
Board and members of the Committee on Recognition and

Awards of the International Association of Milk and Food
Sanitarians, Employees of State or Federal agencies
and of industry are not eligible for the Award. Membership
in the International Association of Milk and Food Sanitarians,
Inc., is not a prerequisite of eligibility, and there are no
restrictions as to race, sex or age.

Inc.

(2) A candidate shall have made a meritorious contri-
bution in the field of milk and food sanitation to the public
health and welfare of a county or municipality within the
United States or Canada.

(3) The achievements and contributions on which the
Award is to be based, must have been completed during
the five-year period immediately preceding January 1 of the
year during which the Award is to be made. Under special
circumstances, consideration will be given to related work
accomplished by the candidate during the seven-year period
preceding January 1 of the year during which the Award
is to be made.

(4) Co-workers are eligible for nomination if both have
contributed equally to the work upon which the nomination
is based.

(5) No person who has once received the Award shall be
eligible for nomination.

Nominations

Nominations of candidates for the Sanitarians
Award may be submitted by the Atfiliate Associations
of the TAMFS, or by any member of the Association
in good standing except members of the Executive
Board, members of the Committee on Recognition
and Awards, and employees of the sponsoring com-
panies. Nominations from persons who are not mem-
bers of the Association cannot be accepted. No mem-
ber or Affiliate may nominate more than one candi-
date in any given year.

Each nomination must be accompanied by factual
information concerning the candidate, a resume of
his work and achievements, evidence supporting his
achievements and if available, reprints of publica-
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be obtained upon request from H. L. Thomasson,
Executive Secretary, International Association of
Milk and Food Sanitarians, Inc., P. O. Box 437, Shel-
byville, Indiana.

Deadline for Submission of Nominations

The deadline for submission of nominations is set
annually, and all nominations and supporting evi-
dence must be postmarked prior to midnight of that
date. The deadline for this year’s competition is
June 1, 1964.

Selection of the Recipient

The Committee on Recognition and Awards of the
International Association of Milk and Food Sani-
tarians, Inc., has full responsibility for selecting from
among the candidates nominated the recipient of
the Sanitarians Award. In judging the contributions
of each candidate, the Committee will give special
consideration to (a) originality of thought, mode
of planning, and techniques employed, (b) the com-
prehensive nature of the candidate’s achievements,

tions. A form for the submission of nominations may
and (c) their relative value as they affect the health
and welfare of the candidate’s community. The
Committee will give consideration also to the efforts
of the candidate to establish professional recognition
in the community in which he serves, as well as to
his research, administrative development program
operation and educational achievements. Additional
information or verification of submitted information
will be requested when considered necessary by the
Committee. Testimonial letters in behalf of a candi-
date are not desired.

If, after reviewing the nominations and support-
ing evidence, the Committee decides that the work
and achievements of none of the candidates have
been significantly outstanding, the Award shall not
be made. In this connection, it is fundamental that
if meritorius professional achievement cannot be
discerned the Award shall be omitted for a year
rather than to lower the standards for selections of
a recipient.
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COMPARISON BETWEEN STANDARD METHODS PROCEDURE AND
A SURFACE PLATE METHOD FOR ESTIMATING PSYCHROPHILIC
BACTERIA IN MILK

J. D. Puxcu anp J. C. Ouson, Jr.

Department of Dairy Industries

. University of Minnesota, St. Paul
(Received for publication September 23, 1963)

SUMMARY

Psychrophilic population levels were determined by Stand-
ard Methods procedure (1) and a surface plate method.
Thirty-one samples of raw milk, 47 samples of commercial
pasteurized milk, and 94 samples of milk containing pure
cultures of selected psychrophiles were used in the com-
parisons. A statistical evaluation of the results indicated
counts obtained by the surface plate method after incuba-
tion of the plates for five days at 6C were equivalent to
counts obtained by the standard procedure after incubation
for 7-8 days at 6C. Colonies on the surface plates were
larger, more uniform in size, and consequently easier to
count than those on poured plates. Also, enhanced pigmen-
tation and more characteristic colonial morphology was ob-
served with surface plates. Approximately 80% of the pin-
point colonies appearing on the poured plates after 8 days
and on the surface plates after 7 days of incubation at 6C
were Gram-positive cocci indicating the emergence of colonies
of organisms not considered to be psychrophilic species im-
portant to the shelf life of milk.

The rapid enumeration of psychrophilic bacteria
is of concern to the dairy industry as well as other
branches of the food industry. The current edition
of Standard Methods for the Examination of Dairy
Products (1) recommends the incubation of plates at
5-7 C for 7-10 days for obtaining a psychrophilic
count. This is in recognition of the fact that with
present knowledge, the only means of selective cul-
ture of psychrophilic bacteria from a mixed flora is
through low temperature incubation. Under such
conditions the time necessary for the appearance of
visible colonies is increased several fold over that
needed at higher temperatures. Consequently, the
standard procedure for the enumeration of psychro-
philic bacteria is too long to be of great practical
value in commercial operations.

In an attempt to render psychrophilic enumeration
more practical by reducing the time required for
incubation, many investigators have proposed selec-
tive methods based on one or more characteristics
of psychrophilic bacteria. The most recent efforts
appear to be focused on the Gram-negative char-
acteristic (15). For example, violet red bile agar (4),

1Th‘is work was supported, in part, by the Minneapolis-St.
Paul Quality Control Committee and the John Brandt Memor-
ial Foundation.

*Scientific Journal Series Paper No. 5289, Minnesota Agri-
cultural Experiment Station, St. Paul.

penicillin in agar (1I), Nacconal NR-SF (3), and
standard plate count agar with 1 ppm crystal violet
(7) have been used at elevated temperatures to mea-
sure psychrophilic activity. However, all these pro-
cedures have a common deficiency in that the activity
of non-psychrophiles Gram-negative mesophiles is not
differentiated from psychrophilic Gram-negative
mesophiles.

In connection with certain other studies relative
to the growth of pure cultures of psychrophiles, it
was noted that surface colonies on agar plates always
were detectable sooner and were much larger than
subsurface colonies. The aerobic nature of psychro-
philic bacteria has been recognized for some time.
The present paper deals with the utilization of this
common characteristic of aerobiosis in an attempt to
obtain counts more rapidly at temperatures (5-7 C)
selective for psychrophilic bacteria. This was ac-
complished using a plating technique which resulted
only in the apperance of surface colonies. The re-
sults were compared with counts obtained by the
standard pour plate procedure (1).

MATERIALS AND METHODS

Three groups of samples were used for a com-
parison between the counts obtained by the surface
plating method and the standard procedure. One
group was prepared by inoculating commercial pas-
teurized milk with pure cultures of psychrophilic bac-
teria. Twenty-six different cultures were used: 8
Pseudomonas fluorescens, 2 Ps. fragi, 1 Ps. viscosa,
3 Ps. sp., 1 Alcaligenes metalcaligenes, 1 Alc. visco-
lactis, 1 Chromobacterium sp., 1 Flavobacterium sp.,
6 coliforms, and 2 yeasts. The other two groups were
composed of commercial raw and pasteurized milk
samples.

The samples were plated according to the stand-
ard procedure as recommended in Standard Methods
(I) and the surface plating method. The surface
plating method was as follows. Sterile glass rods,
200 mm long and 2 mm in diameter were bent to
the general shape of a hockey stick. The portion
of the rod actually used to spread the inoculum over
the agar was approximately 40 mm in length. These
glass rods were used to spread inoculum over pre-
viously poured plates containing plate count agar
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(Difco). Approximately 12 ml of medium were used
per plate. Plates were stored in an upright position
for 18-30 hours at room temperature prior to inocu-
lation. (An alternate procedure involved storage
of the plates for a period of 1 to 4 days in a re-
frigerator maintained at 4 C = 0.5 C with a relative
humidity of 50%.) This permitted excess moisture
to evaporate from the surface of the medium. At
the time of plating, several rods were maintained
in a chlorine solution (500 ppm). Frior to spreading
the inoculum, the rods were rinsed with sterile dis-
tilled water.

Ten-fold dilutions of samples were prepared using
buffered distilled water (I). One-tenth ml of each
dilution was placed on each of duplicate plates. Be-
ginning with the plate containing the highest dilu-
tion of the sample, the inoculum was spread evenly
over the surface of each of duplicate plates with the
sterile glass rod. Temperature of incubation of plates
was maintained at 6 C = 0.5 C. Plates prepared
from the samples containing the pure cultures were
counted after 5 days, while plates prepared from the
raw and pasteurized milk samples were counted after
4, 5, 6 and 7 days. Counting was done in the in-
cubator thus avoiding any variation in incubation
temperature.

Plates prepared in accordance with Standard
Methods (1) were counted after 6, 7, 8, 9 and 10
days of incubation at 6 C. In general, plates con-
taining approximately 30-125 colonies were selected
for counting. Plates with less than 30 colonies were
excluded. Plates with more than 125 colonies after
4 or 5 days of incubation were too crowded to allow
the detection of new colonies appearing during the
latter stages of incubation; hence, such plates also
were excluded.

The logarithms of the counts obtained by both
methods (and after various periods of incubation of
the plates containing the pasteurized and raw milk
samples) were determined. Statistical analysis was
applied using the student “t” test for paired ob-
servations (13).

Smears of pinpoint colonies which appeared on
the surface plates after 7 days and on the poured
plates after 9 to 10 days of incubation were Gram-
stained and observed for staining reaction and mor-

phology.

ResuLTs

Figure 1 is representative of the apperance of
colonies on surface inoculated plates after incubation
at 6 C for 4, 5 and 6 days. The colonies of all pure
cultures studied were readily discernible on the 5-
day plates. Actually, the plates were countable after

4 days; however, colonies of a few cultures were too.

small for ease of counting. Incubation periods be-

yond 6 days frequently resulted in colonies fusing
together, thus materially interfering with accurate
counting.

The apperance of colonies on standard poured
plates after 4, 7 and 8 days of incubation at 6 Ctis
shown in Figure 2. No colonies are visible after 4
days, and ease of counting was not experienced un-
til after 7 or 8 days of incubation. Even then, many
subsurface colonies were difficult to detect. The
contrast between colonies or surface plates and
poured plates can readily be observed by comparing
the 5- or 6-day surface plate with the 7- or 8-day
standard poured plate. The colonies on the surface
inoculated plate are large, uniform in size and con-
sequently readily countable. Surface colonies on the
standard poured plate are similar. However, sub-
surface colonies are small and the colonial appearance
is not consistent as a result of the large variation in
colony size. Although the preceding plates were in-
oculated with a pure culture (Pseudomonas fragi),
plates containing a mixed flora as found in raw or
pasteurized milk had a similar appearance.

Often pinpoint colonies were observed on the sur-
face inoculated plates after incubation for approxi-
mately 7 days. These were marked and selected for
Gram-staining. The pinpoint colonies appearing on
the poured plates during the latter stages of incuba-
tion were more difficult to select since the initial
subsurface colonies were still very small. Colonies
from the poured plates were selected after 9-10 days
of incubation. Smears from 67 colonies appearing
on the surface plates after 7 days and on the poured
plates after 9 to 10 days of incubation were Gram-
stained. Microscopic examination of the smears re-
vealed that approximately 80% of them were Gram-
positive cocci.  Assuming that cocci are relatively
unimportant in psychrophilic deterioration of milk
(2, 9, 10), incubation of plates for extended periods
may result in the counting of these bacteria.

Table 1 shows the results of a series of compari-
sons that were made. For the 94 samples contain-
ing 26 pure psychrophilic cultures, 5-day surfaces
counts were compared with 7-day standard counts.
The ratio of average counts of 1.05 indicates that the
logarithmic average counts were almost identical.
No significant difference was noted at the 95% con-
fidence level using the student “t” test for paired
observations. Similarly, for the series of counts on
pasteurized milk, the same average 5-day surface
counts and 7-day standard counts were observed,
while for the raw milk counts, the 5-day surface
counts were slightly, though significantly, higher
than the 7-day standard counts. No significant dif-
ference was observed between the 5-day surface and
8-day standard counts of the raw milk samples. For
the pasteurized milk samples, the 8-day standard
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Figure 1. Surface plates containing colonies of Pseudomonas fragi after incubation at 6 C for 4 days (B-Su-4), 5 days
(B-Su-5), and 6 days (B-Su-6).

TABLE 1. INTERRELATIONSHIPS BETWEEN PSYCHROPHLIC
Counts BY DIFFERENT PLATING METHODS AND
DirreERENT PERIODS OF INcuBATION AT 6 C

Ratios of average counts?
5-day SY 5-day S 5-day S T7-day SPC
Type Number 6-day S 7-day SPC¢ 8-day SPC 8-day SPC
Pure Cultures 94 — 1.05¢ — .
Past. Milk 47 945 1.00¢ .936° 934
Raw Milk 31 982 1.10° 1.04¢ 937

Samples

“Ratios determined from antilogs of log averages

b — Surface Plate Method with incubation time indicated
*SPC = Standard Plate Count with incubation time indicated
INot significantly different at the 0.05 level

“Significantly different at the 0.05 level

counts were significantly higher than the 5-day sur-
face counts. :

When the 5-day surface counts were compared
with the 6-day surface counts, the 6-day counts were
slightly higher. Likewise, the 8-day standard counts
were slightly higher than the 7-day standard counts.
This difference was attributed to the appearance of
small pinpoint colonies which, as pointed out pre-
viously, were largely Gram-positive cocci.

While differences are indicated in the results com-
pared, it is felt that for all practical purposes the

differences are mnegligible, and that the counts ob-
tained after 7 to 8 days on poured plates could be
obtained in 5 days from surface plates. In addition
to being able to count the surface plates at least 2
days and frequently 3 days before comparable pour-
ed plates could be accurately counted, the colonies
on the surface plates were larger, more uniform in
size, easier to count, and did not spread or swarm.
Subsurface colonies on the poured plates were very
small, even after incubation for 10 days. Spreading
and swarming colonies were also observed on pour-
ed plates. Colonial characteristics and pigmenta-
tion were markedly enhanced on surface plates, al-
lowing for rapid detection of certain characteristic
psychrophilic species.

Discussion

Any enumeration procedure designed solely for
estimating the population level of psychrophilic bac-
teria in milk, other foods, or industrial products must
conform to the limitations imposed in the definition
of such psychrophilic bacteria. What may be con-
sidered psychrophilic bacteria in one perishable com-
modity may not be important in other food products
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stored at a different temperature. Hence, the def-
inition and enumeration procedure for psychrophilic
bacteria in milk must include and measure only those
bacteria which are capable of relatively rapid growth
during the normal storage time at common refriger-
ation temperatures (0-7 C). Only those bacteria
which are associated with spoilage and deterioration
under such conditions should be termed psychrophi-
lic, although some mesophilic Gram-positive and
Gram-negative bacteria normally present in milk do
proliferate very slowly at temperatures of 0-7 C.
However, as pointed out by other investigators (2, 5,
8, 9, 10), these microorganisms are not responsible
for the product deterioration under normal storage
conditions.

Most industrial bacteriologists prefer to define
psychrophilic bacteria on the basis of their ability to
proliferate and become the primary flora under speci-
fic conditions. The actual conditions specified de-
pend upon the product under consideration. The
procedure, as given in Standard Methods (1), in-
volves incubation of plates at 5-7 C for 7-10 days.
That this procedure actually detects a diversified
flora of rapid- and slow-growing bacteria, depend-

Figure

ing upon whether plates are incubated for 7 days
or 10 days, is suggested by the data presented in this
paper. It would appear desirable from the stand-
point of clarity and consistency to establish a definite
time-temperature standard for the enumeration of
psychrophilic bacteria in dairy products. Our re-
sults indicate that a standard of 6 C for 5 days, us-
ing surface inoculated plates, gives counts equivalent
to those obtained with poured plates incubated at
6 C for 7 or 8 days. Incubation of plates, either sur-
face or poured, beyond the above periods may re-
sult in the inclusion of the relatively unimportant
Gram-positive cocci.

Many surface plating methods have been previous-
ly proposed for the enumeration of specific and non-
specific groups of bacteria. Burri (I) developed a
simple test in which a standard loopful of milk is
spread over the surface of an agar slant. Mallmann
et al. (5) adapted the surface-drop technique of To-
males-Libron and Fernandos (14) for the enumeration
of bacteria in raw and pasteurized milk. These
methods are not readily applicable to the enumer-
ation of psychrophiles since only 0.01 ml of the
sample is examined, and consequently only high

2. Standard poured plates containing colonies of Pseudomonas fragi after incubation at 6 C for 4 days (B-

SPC-4), 7 days (B-SPC-7), and 8 days (B-SPC-8).
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psychrophilic population levels could be detected.

Snyder (12) reported that the relative error and
variability of a surface plating method similar to the
procedure described in this paper were slightly less
than those observed for the standard poured plate
method. He recommended more extensive use of
surface plating methods since surface plates are more
conducive to replication, can be prepared on a large
scale in advance, and can be more rapidly and con-
veniently inoculated than poured plates.

Although the surface plating method was observed
to have certain advantages (including a 2-5 day re-
duction in incubation time) over the standard pro-
cedure for estimating psychrophilic bacteria in milk,
the 5-day incubation period necessary for the ap-
pearance of countable colonies on surface inoculated
plates is still too long to be of maximum value in
routine quality control programs. Furthermore, the
examination of 0.1 ml of milk would not be adequate
in the case of freshly pasteurized milk where the
presence of only a few psychrophiles can markedly
affect the keeping quality. A procedure whereby
psychrophilic bacteria can be accurately enumerated
in 24-48 hours is needed. However, at the present
time, the only common characteristic that is appli-
cable to selective culture of psychrophilic bacteria is
based on their ability to proliferate rapidly at low
temperatures.
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MINNESOTA SANITARIANS ASSOCIATION

Pres., Lyle Beamish _____ Fergus Falls
Vice-Pres., J. C. Olson ______ St. Paul

R
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Sec.-Treas., O. M. Osten, Dept. of
Agriculture, 515 State Office

Building —cooc = St. Paul
Directors:

John Brinkman ________ St. Cloud

Robert Hunt ________ Minneapolis

Russell Leafold - ___ Clarissa

C. R. Peloquin —___—___ Elk River
MissiSSIPI ASSOCIATION OF SANITARIANS
Pres., J. L. Lary, Jr. —————— Greenwood

Pres.-Elect, J. L. Knight ____Louisville
1st Viee-Pres., P. L. Bradshaw __Jackson
2nd Vice-Pres., Lavergne Butler _Magee

Sec.-Treas., J. T. Mason, 2016 19th Ave.,
Gulfport
Past-Pres., A. K. Monroe -___Starkville

ASSOCIATION OF MILK AND

FooD SANITARIANS

Pres., Robert Wehmer __Willow Springs

1st Vice-Pres., Floyd Copenhaver
____________________ Kansas City

9nd Vice-Pres., Eugene Viets
__________________ Jefferson City

Sec.-Treas., Joe Edmundson, University

MissOURI

of Missouri —_———_——_____ Columbia
Auditors:

Richard Brown ______ Kansas City

A. Z. Tomerlin ______ Popular Blutf

NEw YORK STATE ASSOCIATION OF
MILK SANITARIANS
Pres., Caryl H. DuMond _____ Syracuse

Past-Pres., Harvey G. Turner ____
________________ Manchester, Vt.

Pres.-Elect, Donald H. Race __Syracuse
Sec.-Treas., R. P. March, 118 Stocking

Hall, Cornell Univ. ________ Ithaca
Executtve Committee:

Robert F. Holland —_______ Ithaca

Edward Jensen _______ _Wantagh

Nelson J. Hohl _______ Rensselaer

NoRTH DAKOTA ASSOCIATION
OF SANITARIANS
Pres., E. J. Bohdan ___________ Minot

Pres.-Elect, A. E. Nelson
__________________ West Williston

Vice-Pres., F. L. Gilchrist __Bismarck

Sec.-Treas., Everett Lobb, 1245 S.
Highland Acres - Bismarck

OREGON ASSOCIATION OF MILK

SANITARIANS
Pres., Kenneth Carl ____________ Salem
Vice-Pres., Roy Stein _______ Corvallis

Sec.-1reas., Glenn Briody, 12990 S. E.
King Rd., Portland
Executive Committee:

Virgil Simmons ___________ Salem

Art Blanding .o-eoocooao Portland

Jim McAllister —_________ Boring

Art Parker _____________ Portland
Audit Committee:

Ellis Rackleff ____________ Eugene

Ed Sing . ________ Portland

PENNSYLVANIA DAIRY SANITARIANS
ASSOCIATION
Pres., Edwin Wagner _____ Harrisburg
Pres.-Elect, Paul Dougherty __Titusville
Vice-Pres., L. P. Deubler _West Chester
Sec.-Treas., Homer G. Young, 202 Wil-
lett Rd., Glenshaw, Pa.

Assoctation Advisor:
Ivan E. Parkin -__University Park

RHODE ISLAND ASSOCIATION OF DAIRY
AND FOoOD SANITARIANS

Pres., Robert C. Armstrong
_________________ East Providence

Vice-Pres., Italo Federici
________________ North Providence

Sec.-Treas., Sidney Shepard, Box 22,
_________________ Warwick, R. L.

Rocky MOUNTAIN ASSOCIATION
OoF Mmk AND FooOD SANITARIANS

Pres., Everett Cole __Arvada, Colorado
Ist Vice-Pres., William Thomas
______________ Laramie, Wyoming

2nd Vice-Pres., William Trobaugh
_______________ Denver, Colorado

Sec.-Treas., Frank Yatckoske, 3150 W.
95th Avenue __ Denver 11, Colo.
Auditors:

Stu Benshoff ___Denver, Colorado
LeVere Steward __Cheyenne, Wyo.

SoutH CAROLINA ASSOCIATION OF
SANITARIANS, INcC.

President, John D. Cagle, State Board

of Health ____________ Columbia
Vice-Pres., ]. D. Kirby ____Greenwood
Sec.-Treas., E. M. Causey, Jr., State
Board of Health ______ Columbia
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Directors:

R. A. Kay - _____ Spartanburg
C. G. Durtham __________ Pickens
C. H. Ballard —________ Florence
E. V. Altman ____________ Horry
J. P Still o __ Orangeburg
J. W. Owens ___________ Berkley
Ben Masengil ______ Junction City

Souta DAKOTA ASSOCIATION
OF SANITARIANS

Pres., Harold C. Pengra ______ Mitchell
Pres.-Elect, Robert Leiferman _Mitchell
Sec.-Treas., Edward P. Michalewicz
_____________________________ Pierre
Executive Board:
Casey Anderson

VIRGINIA ASSOCIATION OF SANITARIANS
Pres., G. D. Shelor __________ Doswell
1st Vice Pres., C. M. Cooley Hampton
2nd Vice-Pres., Jay S. Taylor

______________________ Staunton
Sec.-Treas., G. S. Kennedy, 6000 Crest-

wood Ave. ____________ Richmond
Chairman: IAMFS Section, W. H. Gill

_____________________ Richmond
Auditors

L. E. Home . ______ Norfolk

L. A, Huff ____________ Roanoke

WASHINGTON MILK SANITARIANS
ASSOCIATION
Pres., Howard Copenhaver _Moses Lake
Pres.-Elect, C. O. Johnson --Bellingham
Past-Pres., Cameron S. Adams _Olympia
Sec.-Treas., Ben Luce, Box 1122,
_________________ Olympia, Wash.

Auditors:
Syd Suckling ____________ Seattle
Clayton Gustafson _____ Vancouver

WISCONSIN ASSOCIATION OF MILK AND
FooD SANITARIANS

Pres., Dan G. Jindra ____________ Kiel
Vice-Pres., and Pres.-Elect, Donald G.
Raffel - movccoe—aa Madison

Sec.-Treas., L. Wayne Brown, 421
Chem Bldg., Univ. of Wis.

_______________________ Madison
Directors:

A. I. Negus, Jr. ———_____ Madison

Clyde J. Brunner ______ Shawano
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13th ANNUAL WORKSHOP AT OHIO
STATE UNIVERSITY

The 13th annual work shop in fluid milk practices
and sanitation will be held March 23-27 on the Ohio
State University Campus, sponsored cooperatively by
the Department of Dairy Technology of the Ohio
State University, the Ohio Cooperative Extension
Service, and the Ohio Department of Health.

This year’s program is completely re-designed as a
concentrated short course for milk plant employees,
industry fieldmen, and health and regulatory per-
sonnel. Its basic aim is to satisfy the educational
needs of persons varying widely in background and
experience and will serve both as a training and a
refresher course. It will involve farm, dairy plant,
and laboratory practices, fundamentals of cleaning
and sanitizing compounds and their use, equipment
design and utilization, product quality control, and
health regulations and their interpretation and en-
forcement.

Each day of the five-day event is complete in it-
self for a given subject, with the related information
covering the complete span from elementary to ad-
vanced knowledge as related to production, process-
ing, sanitation and control of fluid milk.

The program consists of the following main topics
and schedule: First day — the fundamental aspects of
milk microbiology, including the interpretation and
utilization of microbiological results; Second day —
dairy farm practices — with discussions on the present
status of raw milk quality, installation and operation
of milking equipment, and new changes in the Milk
Ordinance and Code as regards the water supply,
bacteriological methods and standards, assignment of
responsibility, and animal health; Third day — clean-
ing and sanitizing compounds and their uses on the
farm and in the dairy plant; Fourth day — plant
equipment layout and process flow — with major
emphasis on pasteurization results in terms of legal
aspects, bacteriacidal efficiency; requirements for in-
strumentation, controls, and integration of pasteur-
izer with other processing equipment; F ifth day —
plant practices — which involve automated systems for
cleaning and sanitizing, engineering cleaning meth-
ods, layout and blueprint interpretation, and inspec-
tion and testing of installations and equipment, —
and new concepts in milk packaging.

Pre-registration will be necessary and may be ob-
tained on either a one-day or the one-week program.
The registration fees will be $5 for one day or $20
for the entire course. The deadline for registration
will be March 2, 1964. Inquiries should be sent
to the Department of Dairy Technology, 2121 Fyffe
Road, Ohio State University, Columbus, Ohio 43210.

TRANSPORT TANK DEVICE TO GET 3-A
AMENDMENT IN MAY OF 1964

The final validating signature was added to a new

amendment to the 3-A Sanitary Standard for Stain-
less Steel Automotive Milk Transportation Tanks for
Bulk Delivery and/or Farm Pick-up Service on Jan-
uary 15, 1964. .

This amendment, which was formulated at the
October meeting of the 3-A Sanitary Standards Com-
mittees in Cincinnati, provides for the optional in-
stallation in transportation tanks of a permanently
mounted device serving the dual purpose of air agi-
tation and in-place or mechanical cleaning.

The new amendment will become effective four
months after the signing, or May 15, 1964. It will
be published in the earliest possible issue of the
Journal of Milk and Food Technology.

3-A Standards for dairy equipment are the result
of cooperation among three groups: (1) dairy proc-
essors, the users of dairy equipment; (2) dairy in-
dustrial suppliers and equippers, the manufacturers
and sellers of dairy equipment; and (3) public health
officials and sanitarians, the regulatory officials un-
der whose jurisdiction the equipment is installed and
used.

The 3-A program, which is supported by every
national dairy trade association, is an entirely volun-
tary undertaking which has resulted in standards’
being issued for 23 items of dairy industrial supplies
or equipment.

Generally speaking, 3-A standards are acceptable
in public health jurisdictions in nearly every town,
city, or state in the United States. The 3-A Sani-
tary Standards are cited in the recommended Milk
Ordinance and Code of the U. S. Public Health
Service.

MONARCH CHEMICAL DEVELOPS
NEW HEAVY DUTY CHLORINATED CLEANER

A chlorinated, heavy duty alkaline cleaner for re-
moving protein film from food processing equipment
has been formulated by Monarch Chemicals, Inc.,
of Minneapolis.

The cleaner, named Crevat, was specifically de-
veloped to remove baked on protein “varnish” film on
cottage cheese vats, and has proved itself equally
effective on all dairy and food processing equipment.

In use, Crevat may be used as a slurry or in solu-
tion for brushing and spray applications. Crevat
is completely free rinsing in cold water. A free
flowing powder available in 100 Ib. and 350 Ib.
drums.

Parees
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For complete details, write Monarch Chemicals,
Inc., 3801 N.E. 5th Street, Minneapolis, Minnesota.

NEW PROFESSORIAL CHAIR ESTABLISHED
AT UNIVERSITY OF MASSACHUSETTS

Establishment of a professorial chair “to further
research and graduate work in the field of food
preservation” was announced here today by the
University of Massachusetts and the Glass Container
Manufacturers Institute, Inc. (GCMI).

The joint announcement was made by University
President John W. Lederle and Finley B. Hess, chair-
man of the GCMI special committee that arranged
for the Chair.

Major support of the professorship, to be named
the Nicolas Appert Chair of Food Science and Tech-
nology after the inventor of the technique for pre-
serving perishable foods in glass containers by heat
processing, will be provided by GCMI, the trade
association of the glass container industry. It will
be established within the U. Mass College of Agri-
culture’s Food Science and Technology Department,
the oldest department of its type in the country. The
Nicolas Appert Chair is the first endowed chair in
the 100-year history of the University.

The Chair, according to the joint announcement,
will make it possible for “a highly qualified professor
to devote his efforts to increasing the fundamental
knowledge of color, appearance, acceptability, nu-
tritional value and microbiology of food products,
particularly those foods packaged in glass containers.”

Mr. Hess, President of the Brockway Glass Com-
pany, said that “the endowed professor will be an
authority in the field of food science and technology
who can lend his knowledge and experience to re-
search and teaching projects at the University.”

The Nicolas Appert professor will be appointed
shortly, according to Pres. Lederle. Several candi-
dates are being considered, and the one selected
will have regular staff status in the University and
the Department of Food Science and Technology.

He said, “To the best of our knowledge, this will
be one of the first endowed professorial chairs in
food science and technology in the United States.”

Pres. Lederle pointed out that establishment of
the professorship marks the 25th anniversary of the
formation of a sustaining research fellowship by
GCMI in the University’s Department of Food Science
and Technology.

‘;Research conducted under this Fellowship, which
is probably one of the oldest of its kind in the country,
has resulted in many basic advances in the food
processing sciences,” he explained. “Furthermore,
in this quarter century, some 70 graduate students
have been aided financially and assisted in their ad-

vanced work as research fellows under the GCMI
Fellowship.

“Support of the University by GCMI can well be
pointed to as a splendid example of cooperation be-
tween industry and an academic institution.”

Nicolas Appert is regarded as the “patron saint”
of the food processing industry. Spurred on by a
12,000-franc reward offered by Napoleon to anyone
inventing a useful method of preserving food, Ap-
pert discovered and demonstrated the principle of
the application of heat for the preservation of food in
sealed containers. He won the prize in 1810 by
successfully preserving for the first time a variety
of perishable food products in glass jars and bottles.

COLOR FILM IS AVAILABLE
FOR FIGHT AGAINST MASTITIS

Fight mastitis with a better informed dairyman!

That's the mission of a film, “Mastitis is Your
Problem,” now available to the cow-milking public
and others interested in the dairy industry.

This film, in vivid color, is aimed at striking a blow
at mastitis, which is estimated by various authorities
to have stolen anywhere from $225,000,000 to $500,-
000,000 out of the pockets of American dairymen last
year.

This disease cost the average dairyman $500 or
more in 1963. It forced the shipping of thousands of
good milk cows to the slaughter house. It further
damaged valuable udders on other cows, cost hard-
earned dollars in drugs, took hours of time in treat-
ment, and rendered millions of gallons of milk unfit
for human consumption.

“Mastitis is Your Problem” forcefully, yet simply,
presents the best ways to go about getting control
of this scourge of the dairy farm.

This is a 35 mm. strip film in color. Showing time
is 25 minutes. A manual record provides the sound.

To obtain this film on a free-loan basis, a 2-weeks’
notice before the showing date is necessary. Simply
contact Film Department, Babson Bros. Dairy Re-
search Service, 2843 West 19th Street, Chicago, Illi-
nois 60623.

1964 CATALOG OF DISPOSABLES
AND PLASTICS

A comprehensive catalog of plastic and disposable
labware, featuring many money-saving, time-saving
values for the laboratory. Illustrated throughout,
Catalog includes helpful information in selecting the
proper material for specific applications. Some of
the items described — animal cages, beakers, petri
dishes, carboys, test tubes, syringes, needles, staining
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dishes, pipettes.
Distributed by Scientitic Products, 1210 Leon
Place, Evanston, Illinois.

45TH ANNUAL MEETING FOR
DAIRY AND FOOD INDUSTRY
SUPPLIERS SET FOR APRIL

Dairy and Food Industries Supply Association will
hold its 45th Annual Meeting April 2-3, 1964, at the
Executive House Arizonian in Scottsdale, Arizona.
Several hundred representatives of the association’s
more than 400 member firms are expected to attend.

Comprised of firms which sell equipment, supplies
or services to the dairy and food processing indus-
tries, the association is the sponsor of the Dairy and
Food Industrial Exposition, to be held October 4-9
in Chicago. Accordingly, major items of business at
the annual meeting in April will be concerned with
details of staging the Exposition which, until this
year, was called the Dairy Industries Exposition. The
new name — Dairy and Food Industrial Exposition —
reflects the wider range of displays which will be
presented.

Display locations at the Dairy and Food Industrial
Exposition are determined by an impartial lottery,
which will be held on the closing day of the meet-
ing, April 3. Member companies which have in-
dicated to the association their intention to display
will draw for available space locations in McCormick
Place, the Chicago lake-front building which will
house the Exposition for the first time. (Earlier
Expositions in Chicago occurred on Navy Pier and
at the International Amphitheatre.)

Also on the agenda of the Arizona meeting is the
election of six directors to three-year terms on the
association’s 18-man Board of Directors. This year
will also see the election of a seventh director to fill
the vacancy caused by the unexpected retirement
of Western Area Director Sherman C. Little, Weber
Showcase & Fixture Co., Inc., whose term normally
would have expired in 1966.

An intensive business session, set for Thursday,
April 2, will include a talk by an outstanding market-
ing man, reports from committees concerned with
Exposition and internal association affairs, and the
annual Presidential Report of Paul K. Girton, Girton
Manufacturing Company, who this year completes
two years as the chief executive officer of the associ-
ation.

Lighter moments of the two-day meeting will in-
clude a sightseeing tour and visits, as time allows, to
golf courses, tennis courts, riding centers and swim-
ming pools in the area.

George L. Huffman, Ex-Cell-O Corporation, Pack-
aging Equipment Division, is chairman of the An-

nual Meeting Committee, which met January 7 in
New York City to set program details. Serving with
him are: G. B. Armstrong, Olin Mathieson Chemical

Corporation; John H. Bullen, Burry Biscuit Division,
of The Quaker Oats Company; C. E. Brooker, Penn-

salt Chemicals Corporation; T. E. Hoye, Jr., Mohawk
Cabinet Company, Inc.; Edward K. Walsh, American
Can Company; and Thomas E. Wiley, United States
Steel Corporation.

MARKET MILK AND ICE CREAM CONFERENCES
TO BE HELD AT PURDUE

J. L. Krider, Head of the Animal Sciences Depart-
ment at Purdue University, and F. J. Babel, profes-
sor-in-charge of the Dairy Manufacturing Section,
have announced two, one-day meetings to be held
in March 1964. The Market Milk Conference will
be held on March 18 and the Ice Cream Conference
on March 19, Morris Bryant Motel, West Lafayette,
Indiana. The conferences are an annual affair spon-
sored in cooperation with the Indiana Dairy Products
Association.

The Market Milk Conference will include discus-
sions on the Consumer Attitudes Concerning Milk,
Prof. R. L. Kohls, Agricultural Economics Depart-
ment, Purdue University; Milk Quality Improvement,
Prof. W. L. Slatter, Department of Dairy Technology,
Ohio State University; Detecting Off-Flavors in Milk,
Prof. C. M. Stine, Department of Food Science,
Michigan State University; New Methods of Culture
Propagation, Don Eakle, Chr. Hansen’s Laboratories,
Inc., Milwaukee, Wisconsin; and Instrumentation and
Mechanization, Ronald B. Douglas, Assistant Man-
ager, Equipment Department, Klenzade Company,
Beloit, Wisconsin. The luncheon topic will be,
Speaking, Feeling and Doing, Walter Bryant, Markel
Service, Inc., Indianapolis, Indiana. The program
will be concluded with a milk and buttermilk clinic.

The Ice Cream Conference is to feature discussions
on, Chocolate and Vanilla Flavorings, Prof. W. L.
Slatter, Department of Dairy Technology, Ohio State
University; Sweeteners for Ice Cream, Prof. D. R.
Frazeur, Animal Sciences Department, Purdue Uni-
versity; Stabilizers and Emulsifiers for Ice Cream,
Dr. W. F. Collins, Swift & Company, Kearney, New
Jersey; Use of Foam Spray Dried Cottage Cheese
Whey for Sherbets, Prof. C. M. Stine, Department
of Food Science, Michigan State University. The
luncheon will feature a discussion of Trends in Ice
Cream Production, Howard Grant, Publisher of Ice
Cream Field, New York, New York. The program
will be concluded with an ice cream clinic. Both
vanilla and strawberry ice cream are to be examined
at the clinic. All ice cream manufacturers in the area
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are encourag=d to submit samples for examination
at the clinic.

Further information may be obtained from Mr.
H. F. Ford, Smith Hall, Purdue University, Lafayette,
Indiana.

INSTITUTE OF OCCUPATIONAL DISEASES
ACQUIRED FROM ANIMALS

The great pestilences of mankind still lurk in the
streams and forests to pose a growing risk to public
health as people find more leisure time for outdoor
recreation.

This is the picture that emerges from reports given
Jan. 8 at the second day of the “Institute of Occu-
pational Diseases Acquired from Animals” being held
by The University of Michigan School of Public
Health.

Bubonic plague, anthrax and tularemia were among
15 major bacterial and protozoal diseases under dis-
cussion as scientists from throughout the nation re-
viewed the current status of animal-borne diseases.
Pockets of infection pose a greater potential threat
during recreational activities than during occupational
pursuits, the speakers said, because they are usually
located in the wilds.

Dr. Fred R. McCrumb, Jr., director of the In-
stitute of International Medicine at the University
of Maryland, said, “There is a disquieting thought
that man’s efforts (to control bubonic plague), and
the disappearance of plague, are not at all cause
and effect.”

He said the “Black Death” that slaughtcred 25
million Europeans in the 14th century, strikes with
explosive speed, produces delirium and death in
three to five days, and kills up to 90 per cent of
those afflicted.

H- said the disease still exists in parts of the
world and “can assume catastrophic proportions
among human populations.” He cautioned doctors
that “delay in diagnosis and specific treatment is a
grave error in clinical judgment which may also
have dire public health consequences.”

Doctors Henry T. Eigelsbach and Richard B. Hor-
nick of the U. S. Army Biological Laboratories and
the University of Maryland presented a report on
tularemia, a highly infectious disease widely found
in nature.

About 100 types of wildlife carry the diseases, they
said, and half of these can transmit it to man. The
most common transmitters are wild rabbits, ticks,
sqL‘lirrels and sheep, so the disease becomes an oc-
cupational hazard for hunters, butchers, cooks, trap-
pers, and sheep shearers.

Tularemia can have up to 30 per cent fatality rate
in the United States. The disease is viciously in-

fective, and can be transmitted to man by direct con-
tact, through the skin, by tick bites, eating improperly
cooked infected meat or even inhaling air-borne or-
ganisms, they reported.

Less fatal, but probably far more prevalent, are the
salmonella diseases caused by any of a large group
of microorganisms. This area of infection was out-
lined by Dr. Gail M. Dack, director of the Food
Research Institute at the University of Chicago.

Dr. Dack said a wide variety of foods have been
involved in past outbreaks of salmonella infections.

Classified Ad

FOR SALE

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

Consistently Accurate!

Milk & Cream Testing Equipment

Faulty testing equipment can turn profit
into loss—fast. Insure now against inaccu-
racy with this efficient Garver combination.
1. Garver “‘Super” Babcock Tester.
Speed controiled and speed indi-
cated for extreme accuracy.
2. Garver “ovate action” Test
Bottle Shaker. Thoroughly inte-
grates test ingredients—saves time
—eliminates dangerous, haphazard
hand twirling.

Write today for catalog.

THE GARVER MANUFACTURING CO.
~ Dept. JM, Union City, Ind.,, USA

o

“‘Babcock Tester Manufacturers for Four Decades’’

SANITATION

CAN YOU AFFORD LESS THAN THE BEST?

The better your dairy sanitation, the better
your dairy product. That's a bargain you can't
beat. Best of all, it's easy to get:

Lazarus offers you a full range of money-
saving programs that cope with every dairy-
sanitation problem. Lazarus markets Dyne,
lobac, Pipeline Powdr Plus, Super Powdr Plus,
Kleen-Ezey D-1, Foamchek and Foamchek-100
—all in addition to famous losan, the 4-way
farm detergent/germicide. And —this com-
plete line is proven and accepted in the field.
So if you're a plant operator, a bulk tank, can
or pipeline shipper —and profit-minded, too—

LOOK TO LAZARUS

Write: Lazarus Laboratories, Inc., Div., West Chemical Products, Inc.
42-16 West St., Long Island City 1, N. Y. Branches in principal cities.
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They range from dried egg powder and cake mixes
to coconut, watermelon, and corned beef.

“Small numbers of salmonella enter the food supply
of every home in certain foods,” he said. “Since
there have been great changes in our food habits,
and more convenience foods are now reaching the
market, there is a constant opportunity for new
sources of infection.”

The 4-day Institute which runs through January
10, is headed by Dr. Harold J. Magnuson, chairman
of The University of Michigan department of indus-
trial health, and is co-sponsored by the National
Academy of Sciences and the National Research
Council. More than 170 military and civilian physi-
cians, veterinarians and researchers are attending.
Support for the meetings has been provided by the
U. S. Public Health Service.

PUBLIC HEALTH SERVICE ISSUES LEAFLET
ON MASTITIS

The Public Health Service has issued a leaflet con-
taining information about recommended screening
tests used in detecting abnormal milk. The folder,
entitled “Mastitis Screening Procedures,” is available
in limited quantities, from the Public Health Service,
Division of Environmental Engineering and Food
Protection, Washington, D. C., 20201.

The brief publication lists recommendations of the
National Mastitis Council, Inc., on the regulatory use
of such procedures, but points out that information
now available on bovine mastitis is not sufficient to
justify establishment of regulatory action based solely
upon screening test results. It does indicate that the
Public Health Service concurs in the Council’s recom-
mendations, and that such tests may well serve as a
significant part of a milk regulatory program design-
ed to combat the incidence of the disease. In addi-
tion to listing approved screening tests, it lists those
who should conduct such tests and outlines correct
procedures for testing.

30th ANNUAL UTAH DAIRY SHORT COURSE

The 30th Annual Utah Dairy Short Course will be
held on March the 23rd, 24th and 25th, 1964, at Utah
State University in Logan, Utah.

The subjects of quality milk production, cheddar
cheese, swiss cheese, cottage cheese, ice cream, con-
centrated milks, starters, sanitation and marketing
trends will be emphasized. Problems of the fieldmen
will be emphasized. “Prepare Today For Tomorrow”
is the keynote.

The Short Course faculty will consist of state and
national authorities including Walter V. Price of the

University of Wisconsin, C. K. Johns of Ottawa,
Ontario, and other national dairy leaders.

An educational scoring and analysis of dairy prod-
ucts will be conducted prior to the course to give
background information for quality improvement
throughout the year of 1964.

Contests among dairy leaders and plant employees
in judging and grading will give experience and
evaluation in scoring dairy products.

Professor A. J. Morris is General Chairman of the
course and John J. Barnard is Co-Chairman. Pro-
fessor Paul B. Larsen will be in charge of the scor-
ing and analysis of the entries of dairy products.

The conference is sponsored by the Utah State
University Extension Services.

GAUHN AWARD TO METZGER

Dr. Robert W. Metzger, Director of Quality Con-
trol, Dairymen’s League Cooperative Association,
Syracuse, N. Y., was the honored recipient of the
coveted Emmet R. Gauhn Memorial Award at the
NYSAMS Annual Meeting.

The award, which is given to those who have dis-
tinguished themselves through their outstanding serv-
ice and contributions to the Association, was present-
ed to Dr. Metzger by a former associate and past
president of the Association, Dr. Joseph J. Regan,
General Dairy Service, Utica, N. Y.

In making the presentation Dr. Regan cited the
foresight, diligence, and devotion to the cause of
progressive sanitation which marked the man in
whose memory the Award is given, Emmet R. Gauhn,
the Association’s first president (1923-28), and liken-
ed this to Dr. Metzger’s career.

Dr. Metzger, a member of long standing in the
Association, was one of the organizers and first Chair-
man of the Farm Practices Committee which has
functioned so effectively over the years. He is a
past president of the Association (1958-59) and he
has been instrumental in the development of many
of the Association’s projects.

Reprinted from New York Association Newsletter.

BROOKS AWARD TO MARCH

Prof. Richard P. March, Cornell University, Ithaca,
N. Y. was the honored recipient of the Dr. Paul B.
Brooks Memorial Award at the NYSAMS Annual
Meeting in Syracuse.

In presenting the high honor to Prof. March, Henry
W. Lehmkuhl, Milk Plant Specialties, Inc. Rochester,
N. Y. said, “It is customary to introduce the recipient
of an award by reciting his background and accom-
plishment, sometimes much to his own discomfort and
embarrassment. This I shall dispense with.
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“Where he was born, educated and where he
spent his later life, his habits, and avocations are
really not so important as to know the kind of man
he is.

“The attributes of a man lies in his character—his
inner nature revealed to those who know him best—
his kindliness, his lack of pretense, his concern for
his fellow man, especially the somewhat less fortun-
ate—the fieldman, his capability to do a job unstint-
ingly and willingly, his ability to teach and his eager-
ness to learn, and above these, his intellectual honesty.
These are the hallmarks of the man chosen to receive
this year’s Award in honor and memory of Dr. Paul
Brooks, whose work in behalf of this Association will
always be remembered.

“It is not necessary to review this man’s accom-
plishments—these are best stated in the present issue
of the Newsletter—it is my responsibility to state his
worth as a man, as a friend, as a teacher and as
diligent a worker and organizer as can be found.
To this we all subscribe.

“It is a personal honor to be chosen to present
this Award in behalf of the New York State Associ-
ation of Milk Sanitarians to a man who has served
his country in war and now serves this State in time
of peace and whose friendship is felt by all who
know or have the good fortune of having known him.

“It is a coincidence that two secretaries are being
honored in this city tonight, one the United States
Secretary of Agriculture at the War Memorial within
a stone’s throw who even at this moment must won-
der who and where friends of his policies are, the
other a secretary who has no such doubt—all in this
ballroom are his friends and friends of his policies.

“He is none other than our secretary, both of this
Association and of the Council of Affiliates—Dick
March.”

Reprinted from New York Association Newsletter.

MARKET MILK AND MILK SUPERVISION
SHORT COURSE MARCH 16 to 28, 1964

The Pennsylvania State University will offer its
annual Market Milk and Milk Supervision Short
Course on March 16 to 28, 1964. The course is de-
signed primarily to aid the dairy industry in ob-
taining and up-dating personnel regarding problems
in the production, processing, distribution, and super-
vision of fluid milk and related products. Subjects
to be covered in the course include: composition and
pr_‘operties of milk, milk bacteriology, quality tests
and methods, dairy farm inspection, milk and pub-
lic health, standardization, pasteurization, separating,
clarification, homogenization, cream, chocolate milk,
buttermilk, cottage cheese, problems of distribution,
product accounting, plant layout and design, re-

frigeration, milk economics, milk legislation, and milk
control commissions.

A Babcock and/or Gerber tester license and a
weighers and samplers examination is scheduled at
the conclusion of the course for those desiring to
qualify as testers. Special discussions will also be
held for those interested in the work of Approved In-
spectors in Pennsylvania.

The registration fee is $25.00; for non-Pennsylvan-
ians the fee is $35.00.

To enroll or for additional information contact the
Director of Short Courses, Room 211 Armsby Build-
ing, College of Agriculture, The Pennsylvania State
University, University Park, Pennsylvania.

INSTITUTE OF ENVIRONMENTAL SCIENCES

On April 13, 14, 15, 1964 the Institute of Environ-
mental Sciences will hold their annual Technical
Meeting ‘and Equipment Exposition at the Sheraton
Hotel in Philadelphia, Pennsylvania.

The theme of the meeting will be “Reliabality ver-
sus Reality”.

For registration information please contact the
Registration Chairman, Mr. John Breen, R.C.A., Bldg.
10-1-2, Camden 2, New Jersey.

When you are on
MONARCH
CLEANING
PROGRAMS

Find out why:

“THERE’S NOTHING LEFT ON
EQUIPMENT BUT SHINE!

Check with your Dairy ... Farm Supply
Dealer or write for FREE "Planned
Programs” folder.

MONARCH CHEMICALS, INC.

3801 N.E. 5th St — Minneapolis 21, Minn
SEP-KO CHEMICALS OF CANADA LTD.

Toronto, Ontario, Canada
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WORLD’S LARGEST CHEESE

The World’s largest cheese, destined to be dis-
played at the New York World’s Fair for two years,
has been completed at Denmark, Wisconsin, the
Wisconsin Cheese Foundation announced today.

The cheese, which weighs 34,561 pounds, is the
largest mammoth ever made, according to Roland C.
Behle, managing director of the Wisconsin Cheese
Foundation, which is spearheading the New York
World’s Fair project. It was made under the super-
vision of Steve Sudizinski, nationally famous mam-
moth cheese expert of Denmark who has produced
many huge cheese for Wisconsin promotions in the
past, and surpasses the former “biggest” cheese which
weighed 31,232 pounds. Suidzinski’s biggest pre-
vious mammoth was a 15,085 pounder made about
four years ago and used in a California supermarket
promotion for the Wisconsin State Department of
Agriculture.

When completed, the huge cheddar, made in a
block shape, was approximately 14% feet long, 6%
feet wide and five feet 8 inches in height.

Teams of cheese makers who started midnight,
Monday, Jan. 20, worked around the clock to com-
plete the cheese. A total of 26 workers was involved
in the manufacture of the giant cheddar.

Behle said plans were for the cheese to leave
Wisconsin early in April on its way to the World’s
Fair opening on April 22. The cheese, which will
be on display at the Fair through September 15th,
then would make “personal appearances” around the
country in the fall of 1964 and spring of 1965, prior
to its return to the Fair for a second year. Behle
said that the Ford Motor Company was donating a
diesel tractor to haul the “Cheese-Mobile” to New
York and around the country with Highway Trailer
of Edgerton donating the trailer to be used. The
refrigeration unit is being donated by Thermo King
of Minneapolis.

In New York, Behle said, the cheese would be ex-
hibited alongside of the Wisconsin Pavillion which
will have a Frank Lloyd Wright type of building
managed by Wisconsin Pavillions, Inc., under a con-
tract with the official Wisconsin World’s Fair Author-
ity.
The “Cheese-Mobile” unit will be strategically
placed near the New York City building on the
Grand Central Parkway, just at the foot of a
pedestrian overpass, and contiguous to the Unisphere,
prime attraction at the Fair. Thus, the Cheese-
Mobile is expected to be seen by many thousands
of people who may not enter the Pavillion Building.

Behle said the Borden Co. had agreed to purchase
the cheese following its two year “run” at the Fair.
He also pointed out that a special $35,000 appropri-
ation had been approved by the Wisconsin State

NEws AND EVENTS

Legislature, to be administered through the Wis-
consin Department of Agriculture and the Wiscon-
sin Conservation Department, to help finance the
promotional project. )

The Wisconsin Cheese Foundation official said the
appearance of the cheese in New York, and its sub-
sequent travels throughout the nation “will do more
than ever has been done to call attention to Wis-
consin’s cheese making prowess.”

He added that the national ‘publicity and promo-
tion that the cheese will engender should make mil-
lions more people in the nation aware of the quality
and goodness of Wisconsin cheese products.

GRAZING COWS ARE A HIGHLY ORGANIZED
SOCIAL GROUP, RESEARCHER REPORTS

University of Wisconsin Dairy Scientist H. J. Lar-
sen says that a herd of grazing cows is a highly or-
ganized social event. Larsen has been studying social
behavior of cows and reports it is remarkably orderly.

Cow society, he says, is very undemocratic. Like
most animals that run in herds, they seem to set up a
rigid social hierarchy in which every cow has her
place. She is a queen to all the cows below her,
and the loyal subject of all the stronger cows in the
herd.

There’s always one cow that bows to none—the
boss of the herd. She has free and uncontested access
to the best feeding spots, the best shade, the choicest
spot in the milking line-up, or any other privilege
she may choose to establish as her own.

Likewise, there’s always the cow at the bottom
of the ladder. She owns no privileges, defends noth-
ing, and simply takes what the others leave behind,
or are willing to share with her. Sometimes she’ll
wait for half an hour for a turn at the feed bunker,
rather than start a squabble with a social “better.”

A cow establishes her rank soon after she joins
the herd, and once it's set it isn’t likely to be chal-
lenged until another newcomer tries to find her
place in the social order. Status, Larsen finds, seems
to depend mostly on ability to push and shove. Au-
dacity and daring are much more important than a
talent for making milk. In fact, the high producers
are found as often at the bottom as at the top of the
social ladder.

In most good-sized herds there is often a “public
servant.”  Any cow, regardless of her place in the
social order, can come to this cow for a “refreshing”
face washing. In answer to a gentle, pleading nudge,
the servant will turn and lick the head, face, or neck
of her herd mate. Another aspect of “organization”
Larsen has noted among grazing cows was a rest
period after about an hour and a half of feeding.
Often they will bunch together, combining their fly-
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swatting strength for about 10 or 15 minutes while
their food settles a bit.

“Cow sociology,” says Larsen, is interesting and
fun, but it also has some practical utility. For in-
stance, knowing how far a cow walks to get her feed
may be useful in devising better feeding schemes.
And an understanding of the “bovine pecking order”
and how it works may prove useful in handling and
training cows and in planning facilities for them.
One thing this kind of observations does is empha-
size the importance of providing plenty of feed and
lots of manger space, to minimize the competition,
and make life easier for the cows.

give...

Use RoccaL, the first “quat”
and first in quality and per-
formance, in every step of milk
production and you effectively
control bacteria, slime, fungus
and algae. Highly effective
against both thermoduric and
thermophilic organisms,
RoccaL, in recommended di-
lutions, is virtually odorless,
tasteless, will not injure or cor-
rode metal or rubber equip-
ment, cans, tanks, pipes, etc.

The choice of the milk in-
dustry for more than 25 years,
RoccaL is a powerful germi-
cide that effectively, quickly
and economically sanitizes
walls, floors, holding tanks,
tank trucks, utensils, machin-
ery, operator’s hands, cows’
teats, flanks and udders, etc.

. yes, you can use it for every
sanitizing need!
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high potency, high speed germicide

SANITIZES BEST!

In impartial testing of sever-
al types of germicides, RoccaL
achieved lowest bacterial
count, reducing the number
from 912,916 to 143 as an aver-
age in 96 milk cans analyzed.
Don’t risk losses through im-
proper sanitization. Use
RoccaL for the best sanitizing
job every time.

ROCCAL HAS A HARD WATER
TOLERANCE LEVEL OF 550 ppm
WITHOUT SEQUESTRANTS
when tested by Official Method
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Send for full data and prices on ROCCAL.
FREE SAMPLE ON REQUEST!

Storunn (Hiomicals...

Subsidiary of Sterling Drug Inc.
1450 Broadway, New York 18, N.Y.




International Association Of Milk, Food
And Environmental Sanitarians, Inc.

EMPLOYMENT OPPORTUNITY

ANNOUNCEMENT

The Executive Board of the International Association of Milk, Food and Environmental Sanitarians,
Inc., is seeking qualified persons to apply for a position as Assistant Executive Secretary. The Association
publishes a monthly journal — The Journal of Milk and Food Technology — and other technical papers
and bulletins in this general field. The primary responsibilities of the Assistant Executive Secretary would
be that of managing and editing the Journal of Milk and Food Technology.

The Association has a membership of about 4000, has thirty affiliated associations throughout the
United States and Canada, and is the largest association of its kind in the country.

The Association has its headquarters in Shelbyville, Indiana.

SALARY
The beginning salary is between $5500.00 - $6500.00 per year. There is provision of annual vacation

and sick leave after six months of service.

QUALIFICATIONS
1. A Sanitarian holding a Bachelor’s degree from an accredited college or university or a person hold-
ing a Bachelor’s degree in Journalism.
9. Preferably one year of successful professional experience in the journalistic field in technical, trade
or scientific writing, or in the field of Milk, Food, or Environmental Sanitation. Person should have
had experience in technical writing and in public relations.

DUTIES OF THE POSITION

1. To be the editor of a professional publication in the field of milk and food control, environmental
sanitation, and public health.

9. Compose and organize the News and Events Section of the Journal of Milk and Food Technology
and stimulate communication and contact with affiliates and with other organizations having par-
allel interests.

3. Edit auxiliary publications of the Association including Committee Reports, special reports and
develop promotional materials.

4. Do literature research in terms of articles dealing with newer technical developments within the
areas of interests; keep abreast of legislative and regulatory matters of interest to the Association.
Contribute articles, abstracts and summaries.

5. Write editorials in the field of environmental sanitation or in areas of related interests; enlist the
services of others as guests editorial contributors, or both.

6. Attend meetings, conferences, affiliate meetings and the annual meeting of the Association to

gather news and to represent the Journal and the Association.

Become acquainted with the managerial and other duties of the office of the Executive Secretary,

assist him, and, in his absence, assume his duties.

8. Continue the improvement of the format, contents, appearance of the Journal and suggest such
improvements as may enhance the publication and its acceptance among members and subscribers.

OTHER CONDITIONS

The successful candidate should not be more than 50 years of age. He must be personable, with
ability to make presentations before the public. He must be of good moral character and physically able
to carry out his duties.

The successful candidate will be expected to establish residence in Shelbyville, Indiana, or within
reasonable commuting distance of Shelbyville.

Closing date for applications: April 15, 1964.

Persons interested in this position should request an application from Mr. Karl K. Jones, Secretary-
Treasurer, International Association of Milk, Food, and Environmental Sanitarians, 1330 West Michigan
Street, Indianapolis, Indiana 46207.
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sterile FALCON plastic dishes
to meet every laboratory need

PETRI DISHES INTEGRID DISHES

100x 15 mm. STANDARD QUEBEC-STYLE COUNTING, 100%x 15 mm.
100x20 mm. SQUARE PHAGE TYPING, 100x15 mm.

100x22 mm. ROUND PHAGE TYPING, 150x25 mm.
35x10 mm. ROUND PHAGE TYPING, 100 x 15 mm.

60x15 mm. RODAC PLATE, 21 squares, 1 cm. on edge
50x12 mm. BOX TYPE

TISSUE CULTURE DISHES
DIVIDED PETRI DISHES DISH, 100x20 mm.

‘I PLATE, 100x15 mm. DISH, 60x 15 mm.

Y’ PLATE, 100x 15 mm. DISH, 35x10 mm.
X** PLATE, 100x15 mm, ‘“COOPER’’ DISH, 60x 15 mm.
INTEGRID DISH, 60x15 mm.

MICRODIFFUSION DISH, 60x35 mm.

guality-
o lght down
~ the line

The “width” of the FALCON line speaks for itself.
Self-imposed quality control means crystal-
clear dishes with flat surfaces and smooth

edges throughout. Free of crazing, discoloration,
imbedded foreign matter. No warping.

Lot Control Number onevery case assures ste-
rility. Triple-barrier protection maintains sterility
in shipping and storage.

Combine FALCON items for quantity discounts.

Standardize on FALCON economy, top
- quality, and “width.”

Products of B-D LABORATORIES are available through your
local distributor. Further information on request.

S0 B,

B-D LABORATORIES, ING., RUTHERFORD, NEW JERSEY
Gioo S O &

In Canada: Becton, Dickinson & Co., Canada, Ltd., Toronto 10, Ontario

B-D, B-B-L, FALCON, INTEGRID, **I'" PLATE, "*Y'' PLATE, **X'' PLATE, RODAC, AND SEPCO ARE TRADEMARKS. 08463




mﬂ%‘ﬁﬁ
Mgy, SIS
&1,

- ORI

Authorities are pretty generally agreed
that a good job of cow milking is an
important factor in Mastitis control. And
... a good job of milking is dependent on
both the mechanical condition of the milk-
ing machine . . . and the men who operate
that equipment.

Babson Bros. Co. and Your local SURGE
Dealers are now equipped to help you DO some-
thing about both conditions.

Write or contact your nearest Authorized SURGE Dealer or
Babson Bros. Co. to arrange for use of the films, ""The Story
of Vacuum' or ""Mastitis Is Your Problem”’, as well as avail-
ability of actual vacuum system tests.

SURGE is a Babson Bros. Co. trademark  (© Babson Bros. Co., 1964

BABSON BROS. CO.

2843 WEST 19TH STREET—CHICAGO, ILLINOIS 60623




