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BUFFALO
DAIRY
REPORTS

with PYREX
glass pipe

. Dodds Alderney Dairy, Buffalo, N. Y.,
claims cleaning costs have been cut in
half with PYREX brand “Double-
Tough” Glass Pipe. How? That’s easy.
PYREX pipe can be cleaned iz place.
You no longer have to take each sec-
tion down and scrub it by hand. In-
stead, you simply circulate a cleaning
solution through the entire installa-
tion—flush it with hot water, or
chlorine—and you’re ready for the
next batch of milk.

And the more PYREX pipe you use,
the more economical it becomes. As
Mr. L. J. Beck, Superintendent of the
Dodds Alderney Dairy says: “It costs
no more to clean an entire glass pipe
installation, regardless of length, than
it costs to clean only 2 or 3 sections of
ordinary piping.”

PYREX pipe shows exceptional re-

sistance to corrosion. It also withstands
sudden temperature changes. You can
run 38° milk immediately after steri-
lizing with 190° water in perfect
safety. In fact, the only effect it has is
to provide improved sterilization.
Users report bacterial counts consis-
tently run lower with PYREX pipe.

There’s another important advan-
tage, too . . . VISIBILITY. You can
actually see the milk flowing through
the transparent glass lines.

It’s easy to check for cleanliness as
well as troubles in the flow. Your
visitors will be impressed with the way
glass pipe dresses up your plant. One
user says the handsome appearance of
PYREX pipe helped him sell a big milk
contract. For important savings, better
sanitation, extra utility and improved
appearance, specify PYREX pipe.

Creamery Package Mfg. Company is
the national distributor for PYREX
brand “Double-Tough” Glass Pipe.
Contact your nearest CP representative
for complete information.

CORNING GLASS WORKS, CORNING, N. Y.

WWWW& s PYREj

1851 - 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL - 1951

Crystal-clear transparency permits
you to keep an eye on the milk flow

Glistening glass pipe dresses up
the appearance of your plant
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SANITIZING

b AGENT
.-
Measures up in every way
as the quaternary of choice
In the Dairy Industry, more than any other in-
dustry, the importance of using only the best
in sanitizing methods cannot be over-em- In recommended
phasized. wit 3 :
In Roccal, the original quaternary ammonium dilutions Roccal is:
germicide, the dairy industry is offered a
product that is laboratory controlled and d POTENT
tested. The uniform quality of Roccal means
uniformly good results in doing a proper d NON-p°|SON°US
sanitizing job.
Roccal is a powerful germicide. In recom- E{ TASTELESS
mended dilutions, it is non-poisonous, non- M
irritating to the skin, virtually odorless and
tasteless. . ODORLESS
In the dairy, Roccal can be used for every
sanitizing job. For tank trucks, weigh tanks, M STAINLESS
pasteurizers, separators, bottle filling and
capping ma’chines, to keep walls and floors d NON-|RR|TAT|NG
sanitary.
Try Roccal for just one week and watch your [zf NON-CORROSIVE
bacteria counts go down . .. down . .. down!
Write us for new booklet describing Roccal’s [2{ STABLE
uses in the dairy plant and on the producing
- farm.
P — USES IN DAIRY INDUSTRY———
To Sanitize:
o+ MILKING MACHINES  * MILK CANS
« TEAT CUPS o WEIGH TANKS
» COOLING TANKS o PASTEURIZERS
o TANK TRUCKS o SEPARATORS
o BOTTLE FILLING MACHINES and
AS HAND and TEAT WASH
Insist on s
Genvui
it 0 oo oS AGENT
[ B R A N D |
6 Distributor of the products formerly sold by
Special  Markets-industrial  Division of Win-
Z s @ throp-Stearns Ine., and Vanillin Division of
General Drug Company.
4 ¢ ééaa ZZZZ%Z /WVC. 1450 Broadway, New York 18, N. Y.
"» SUBSIDIARY OF STERLING DRUG INC.
\ W Distributed in the Dairy Field by Cherry-Burrell

Corp. and other leading dairy supply houses.

FORTIFY ALL YOUR MILK WITH DELTAXIN® THE PUREST KNOWN FORM OF VITAMIN D,

111




ADVERTISEMENTS

WHY SETTLE
FOR LESS THAN

INDUSTRY’S MOST ADVANCED HOMOGENIZER

SUPERHOMO. Available in
capacities from 50 to 2500 g.p.h.
Design permits easy capacity
increase at low cost.

If your present production is
. geared to an old-fashioned or in-
efficient homogenizer, the records
may well show a waste of valu-
able man-hours in all departments.
Every machine, every process in
the plant will feel the effects of
forced slowdowns, even work
stoppages. It may also require
overtime to process the daily
quotas — and more overtime for
cleanup.

If this is the case in your plant,
you should start planning today
to replace your present homog-
enizer with a Superhomo and
eliminate these threats to profit.

HERE’S SUPERHOMO SUPERIORITY

Superior Homogenization

— simple, efficient homogenizing valve,
single or two-stage operation. Replace-
able stainless steel valve caps absorb
98% of the wear and provide improved
performance at lower pressures.

Sanitary, Sturdy Cylinder Block

—solid stainless steel for greater
strength and sanitation. All parts are
easily removed from front of block for
cleaning in %3 normal time.

“Extra Life’’ Plunger Vee Seals

—records prove that these neoprene
seals can give as much as 1000 hrs.

service at peak capacity. In addition,
they mean greater sanitation, efficiency
and economy.

Rugged, Compact Frame

and Drive

— mechanism is designed to give many
years of trouble-free operation. Timken
roller bearings reduce friction and wear.
Lubrication is positive and automatic.

See your Cherry-Burrell representative to-
day about a Superhomo with the right
capacity for your plant. Ask him for bulle-
tin G-463 that gives you full details, or
write us direct.

CHERRY-BURRELL CORPORATION
General Sales and Executive Office:

427 W. Randolph Street, Chicago 6, Il

Milk and Food Plant Equipment and Supplies

FACTORIES, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS

AT YOUR SERVICE IN 56 CITIES

W%zfézm&‘mﬁy
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smoother, finer-tasting Ice Cream. 0

Ice cream manufacturers have

L) L
make It WIth “ found that PURITOSE corn syrup

f)roduces superior results of high-
est quality. CERELOSE has also
P “ R ITo s E won great usage in the making of
: ices and sherbets, as well as ice
cream.

Make a finer product...win con-
sumer preference for your brand.

Full technical service, no obligation

CORN PRODUCTS REFINING CO.
17 Battery Place,. New York 4, N. Y. .

Globe, Cerelose and Puritose are registered trade-marks of
Corn Products Refining Company, New York, N. Y.

 PURITOSE

BRAND

» CORN SYRUP

BRAND

dextrose

BRAND

. CORN SYRUP

V1
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PROTECT MILK QUALITY THREE WAYS
SAVE MONEY, TIME AND LABOR

WITH Perfection DUBL-CHEM-FACED MILK FILTER DISCS

1—THE TOP SURFACE Filters
2—THE CENTER AREA Filters
3—THE BOTTOM SURFACE Filters

Only DUBL-CHEM-FACED
Filter Discs provide this “Tripl-
Filtring” action . . . fast and
thorough . . . at less cost . ..
. fewer filters required . . . de-
pendable protection of milk
quality is assured three ways !

NO OTHER FILTER DISCS CAN CLAIM TO FILTER MILK BETTER

% Milk filters generally depend solely on a single
thickness of filtering cotton to catch sediment as
milk passes through. In DUBL-CHEM-FACED
“Tripl-Filtring” construction, however, two import-
ant ‘‘extras” are provided, because in addition to
the super-thick center area of specially carded cot-
ton, the toughened TOP and BOTTOM surfaces
both act as filters, too! Highest quality, low in cost,
easy to use, popular with top grade milk producers
. . . worthy of your endorsement.

Write for samples
-
\\ . .
SCHWARTZ MANUFACTURING CO., Two Rivers, Wisconsin
Manufacturers of Perfection, Blue Streak, Elgrade, and DUBL-CHEM-FACED Filter Discs,
Rolls, Bags and Tubes . . . Fray-Seal Cheese Bandages and Circles . . . and a complete
line of cotton goods for the Dairy Indusiry.

Vil




CP’s new homogenizer head with reusable Sanitary
‘‘Q"-Ring Seals, provides improved sealing
against leakage, permits accurate metal to metal
contact of mating surfaces, makes assembly

and disassembly easier, shortens cleanup time,
and reduces maintenance cost.

Tniple Advantages of

CP MULTI-FLO HOMOGENIZER

Whether you need a new homogenizer for milk or
mix, enjoy these CP Multi-Flo Homogenizer per-
formance and economy advantages:

1. CP Single Service Homogenizing Valve that as-
sures uniform daily results with consistently fine
performance.

2. Lower Pressures Cut Operating Costs—by operating
with full efficiency at low pressures, CP Multi-Flo
Homogenizers reduce power required by as much as
one third.

3. Fast Clean-Up Construction—CP Homogenizer
head can be disassembled in 4 to 7 minutes—reas-
sembled just as quickly.

Why not check with your CP Salesman today—
deliveries are good on most sizes.

THE W W MFG. COMPANY  General and Export Offices: 1243 W. Washington Blvd,, Chicago 7, lllinois

Branch Offices in 21 Principal Cities

CREAMERYPACKAGE MFG. CO.OF CANADA, LTD. THE CREAMERY PACKAGE MFG. COMPANY, LTD.
267 King St., West, Torontoe 2, Ontario Mill Green Road, Mitcham Junction, Surrey England

-




TUMBLEWEEDS *

IT 1s a pleasure to discuss
with the members and
guests of the Association
here meeting certain as-
pects of the services and
activities that can be per-
formed by the professional
sanitarian in his chosen
vocation. T he tumble-
weed, wherever it may be,
grows under whatever con-
ditions may give it succor.
Whether it be on rich or
poor soil, with stunting dryness, or with the created
lushness of the watered valley, it takes what it can
and grows as it might, only shortly to break off from
its nursing roots when the seasons change, to tumble,
driven before the wind, helpless and without direc-
tion of its choosing.

The tumbleweed has often represented to me a
process of living wherein the philosophy is to sap
from the environment without restoring in equal
measure, and to the bounty of others that follow.
It represents too a mode of living where, in the
fullness of maturity, it loses control of its own
destiny and drifts before the forces of its environ-
ment. The potential service of the sanitarian in the
course of his chosen career is great, and should not
wither to blow before adverse elements.

The profession of the sanitarian is an honorable
one. The population status of this country is evi-
dence of contribution by this endeavor. The popu-
lation of the United States is increasing at a very
significant rate. In the depression period from
1930 to 1940 it increased eight million, and in the
prosperous 40’s it increased twenty million to a
total of 150 million. At current rates of increase
it can be 175 million by 1960 and 200 million by
1970. Very significantly, many of our people are
older. In the time of the Roman legionnaire, about
500 B.C., average life expectancy was about 23 years.
By 1850, in this country, it was 40; by 1940, 63 ; and
in 1950 about 67. By virtue of habits and practices
in sanitation, advances in medical science, and in
food utilization knowledge and habits, the life span
in the United States has increased as much in the last
50 years as in the preceding 2000. In 1900 some
17 percent of the population was over 45 years of
age; by 1950 this has increased to about 30. In

* Presidential Address presented before the 38th Annual Meeting of the
Association, Glenwood Springs, Colorado, September 26, 1951.

EDITORIAL NOTES

1945, 11 percent of the population was over 60, and
by 1960 it is estimated 15 percent or one of every
7 will be 60 or over. The benefits of the services of
the sanitarian to his fellowmen can be realized in the
backward glance of statistics, and in comparisons
with peoples elsewhere.

It is not enough, however, to take pride only in
part of the scene, for these changes in statistics bring
to us problems before which we must not drift. Up
until the current period it has been possible for this
nation to produce food in bountiful quantities, not
only for the increasing millions of its own, but also
to give in the burden of recurring wars and to share
with others in their famines. On the basis of present
figures, this nation has now reached the point where
it produces only as itself consumes. There is little
available to share. The surplus is gone.* Science
in agriculture must provide the additional quantities
we need to maintain our food intake status, and
for increasing numbers. Fortunately, agriculture
can be as subject to stimulus as it is to intentional
curtailment.

The changes that are taking place, and will take
place in practices in agriculture, must be reckoned
with by all sanitarians. The increase in population
is decreasing the area of tilled land. In the past ten
years some 10,000,000 acres of tilled land, equalling
3 percent of the total, have been transferred to other,
such as housing, uses. Significantly, to dairy sani-
tarians, this land has been taken from areas imme-
diately adjacent to urban centers, and invariably used
in dairy farming. There is a decreasing number of
farms and farmers, though larger farms. The num-
ber of dairy farms has decreased by 50,000 in a
S-year period. The total quantity of milk produced
has not kept pace with the potentially increasing num-
bers of people, averaging 111 billion pounds in the
period 1938-1947, and being 117 billion pounds in
1950.* There can be anticipated increasing pres-
sures for allocation of the available milk supply.
There necessarily will come very definite if not radi-
cal changes in the concepts of production, handling
and distribution of milk. A recent report indicates
that in 1950, cornbelt hogs and beef-fattening farms
showed a labor return of $2.16 per hour; cash grain
farms showed a labor return of $1.97; wheat farms
in the southern plains $2.06; mountain cattle ranches
$1.35; and in contrast, dairy farms in southern Wis-
consin only $0.98 per hour of labor.? Evidently
greater progress has been made in the mechanics of
producing other farm products than in simplifying
the hard labor and long hours of dairying. These
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points must be recognized by sanitarians in their
prescribing of concepts by which milk and other
foods are handled. Tt is important that the intent
in the development of the 3A Sanitary Standards
program “to allow and encourage full freedom for
inventive genius or nNew developments” be carried to
its literal extreme if the production of adequate as
well as increasing amounts of low cost milk is to be
cealized. All too often there is the tendency to de-
limit the potential exercise of developments in food
handling by precise use of words of text which pre-
viously may have been comprised. In this respect I
am often reminded of useless nails that clutter a barn,
and must be removed when it is whitewashed or
painted. s

The profession of the sanitarian is honorable, and
the service rendered is worthy. Unfortunately, the
status and role of the sanitarian as such is not recog-
nized by the classification of government depart-
ments, such as the Department of Labor. It is im-
portant to the professional welfare of the sanitarian
that the service be recognized for what it is, and
what it does, and in this certain things must needs
be done. It has been the historic experience of pro-
fessional recognized vocations that enduring public
acceptance of qualified personnel must come through
the establishment of qualifications from within and
by the profession. The creation of a classification,
or the segregation of a profession by legislative fiat
s insufficient to attain the level of qualifications neces-
sary by which better service to man may be achieved.
Legislative classifications tend to fix, while com-
petitive qualifications tend to improve, the abilities of
personnel.

There is a tremendous need for the establishment
of curricula in colleges and universities for the train-
ing of sanitarians. A current practice in collegiate
levels is to train personnel in dairy or food tech-
nology, chemistry or bacteriology, and to supplement
the training with limited background in public health
regulations and procedures and sanitation techniques.
There should be a major emphasis on the latter, aug-
mented by the former.

Sanitarians are inherently a conservative lot; their
lights are buried under bushels. Achievements in
annual reports frequently are prescribed in negative
values, as low incidence, low count, negative coli, and
the like. Sanitarians seldom use or procure front
page news space, nor occupy the rostrums of com-
munity service groups, women’s clubs and parent-
teachers groups and so on that the world may know
what share of burdens and service is done. My own
experience in this “teaching” role, done extra-
curricularly, has been most gratifying, and T should
encourage you to use every opportunity to do like-

EprTorRIAL NOTES

wise. Sanitarians should take a positive approach
in the public evaluation and explanation of their .
activities. The profession of the sanitarian should
have the acclaim of the fellow citizen.

The accomplishments :n the eradication and con-
trol of animal diseases in this country have been *
tremendous. The skills and experiences, trials and
heartbreaks, in some of the major projects in this
feld of work have been borne by sanitarians before
us. Tt is essential to the younger generation of sani-
tarians to recognize that elimination and control 18
aot an accomplished fact. Tt is estimated that cur-
rently over 1,300,000 dairy and 800,000 beef cattle
in this country have brucellosis and that some 9,000
new cases of human brucellosis appear annually.®

“There cannot be relaxation on the transfer and the

updating of information by sanitarians on the basic
concepts and techniques of control of animal diseases.
There are larger herds, greater- movements of live-
stock, and new personnel engaged’in both dairy and
livestock work. The basic tenets by which major
afflictions have been kept under control in the past
must be recognized by the newer personnel.

Modern mechanical war between nations is
devastating.  Its strategy provides for inclusion,
manipulation, and disruption of civilians in distant
as well as assigned battle areas. The occasion is
unpredictable. This nation is in a preparedness
mobilization program, and engaged in a full scale
war. It is the responsibility of all sanitarians to
recognize the war mobility status and its potentiali-
ties. There must be advance planning and considera-
tion for possible involvement of atomic, biological, or
chemical warfare. Devastation of increasingly large
urban centers will involve mass movements of
people and the necessity of provision of food and
water supplies. Itisa service duty of all sanitarians
to pre-draft the potential moves to be made in such
occasions. It involves location of the stored cased
goods supplies, the location and provision of equip-
ment and means by which water may be made
potable, of the transfer of unprocessed foods from
one damaged area to another for utilization, and of
the establishment of joint facilities used by sani-
tarians in adjacent areas. The urgency of identifying
individual cases of infection in biological warfare
cannot be overstressed.

The INTERNATIONAL AsSOCIATION OF MILK AND
Foop SANITARIANS does not run by itself. Its serv-
ice is rendered by the joint action of its members, by
the sweat and mental pains, if you please, of those
willing to give of themselves to others. It is impot-
tant to this Association that its members work to-
gether on those things upon which there is agree-

(Continued on page 183)
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BACTERIOLOGICAL ASPECTS OF THE EVALUATION
OF ADEQUACY OF PASTEURIZATION

FrankLIN W. BARBER

National Dairy Research Laboratories, Inc.
Oakdale, New York

Increased interest in high-tempera-
ture, shori-time pasteurization of vari-
ous dairy products has emphasized the
need for methods to determine the
adequacy of pasteurization. One such
method is described, but there is need
for additional information. The
thermal death time curves of various
pathogens should be determined in
different dairy products. A suitable
heat resistant test organism such as
Micrococcus MS-102 should be selected,
approved by health officials and made
available to others for controlled
studies. Data should be accumulated
so that curves could be prepared to
show any combination of time and
temperature which would result in ade-
quate pasteurization.

NcE the early 1900’s it has been
S recognized that a heat treatment
sufficiently severe to destroy all path-
ogenic microorganisms is needed to
make dairy-products safe for human
consumption. This process has long
been known as pasteurization. The
long-hold method of pasteurization
of dairy products is recognized as a
safe and satisfactory method of heat
treatment. The accepted standards
for these methods are known to be
more than adequate for making
dairy products safe because not only
is the holding time at 143° F in itself
more than enough to insure destruc-
tion of pathogens in milk but also
there is additional safety in the proc-
ess provided by the long heating and
cooling periods used.

When new combinations of time
and temperature of pasteurization
are considered for various dairy
products, methods are needed to
determine the adequacy or efficiency
of the new process to make certain
that the bacterial destruction is com-
parable to or better than that ob-
tained by standard long-hold pas-
teurization treatments. It is the
problem of this evaluation of high-
temperature short-time (HTST)
pasteurization and the determination
of new standards for HTST pasteur-
ization that are to be discussed in
this paper.

* Presented before the Thirty-seventh Annual
Meeting of the INTERNATIONAL ASSOCIATION OF
Mk axp Foop SANITARIANS, INcC., at Atlantic
City, N. J., October 13-16, 1950.

PASTEURIZATION TEMPERATURES
FOR MILK

The process of pasteurization was
first applied to milk. Hence the
early investigators were interested
in the determination of the time and
temperature necessary to destroy the
disease-producing organisms which
might be present in raw milk. Per-
haps it was the equipment and con-
trols available in the babyhood days
of pasteurization which necessitated
the use of low-temperature long-time
pasteurization methods. In any case
the emphasis of bacteriological re-
search was placed on the time re-
quired to kill pathogenic bacteria at
temperatures in the range of 140°
to 150° F. The voluminous results
reported show that the pasteuriza-
tion treatment of milk at 143° F for
30 minutes gives satisfactory de-
struction of the pathogens which
might possibly be found in the raw
milk.

It was always believed that rapid
heating to high temperatures (above
160° ) might be a more satisfactory
pasteurizing method from an eco-
nomic point of view as well as re-
sulting in a better final product.
Flash pasteurization, as the early
HTST methods were called, has
been practiced at intervals ever since
the early 1900’s. However, since
the late 3Q’s, improvements in the
design of é&quipment and controls
have been such that this HTST pas-
teurization method is now feasible
and accepted as satisfactory by the
dairy industry and health depart-
ment officials for the pasteurization
of milk.

In the meantime products other
than milk were being subjected to
pasteurization treatments.  Fluid

cream, skim milk, chocolate milk,

ice cream mix, cream for butter mak-
ing, milk for cheese making, all re-
quired pasteurization treatment.
The long-hold pasteurization of these
products produces satisfactory re-
sults but what HTST combinations
of time and temperature are neces-
sary for comparable bacterial de-
struction.
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Dr. Franklin W. Barber has been connected
with the Research Laboratories of National
Dairy Products Corporation since 1945 and
is now Senior Microbiologist in charge of the
Division of Microbiology at the company’s
research headquarters, Oakdale, Long Island,
New York. He is a graduate of Aurora
College, Aurora, Illinois, and received his
AL.S. and Ph.D. degrees from the University
of Wisconsin. He has been active in the
field of dairy bacteriology since 1937, and
has numerous publications in this field.

ProsrLEM FOrR OTHER MILK
Probpucts

The processing of these products
and application of HTST pasteuri-
zation to dairy products added to the
problem of evaluation of the ade-
quacy or efficiency of pasteurization
treatments. Of course once a stand-
ard combination of time and tem-
perature of heat treatment was
decided upon, control of pasteuriza-
tion was a fairly simple matter of
checking thermometers, charts, and
timing devices, aided by chemical
tests for the destruction of phos-
phatase. It is the determination of
new standards of time and tempera-
ture of the various heat treatments
for these different dairy products
which poses a problem for dairy bac-
teriologists, sanitarians, and health
ofhcials.

The problem of evaluation of ade-
quacy of pasteurization is primarily
bacteriological. At first glance it
appears to be a relatively simple
problem, but further investigation
discloses many troublesome aspects.
Many bacteriological aspects of the
problem require investigation and
most of the research must be proven
in the laboratory before new pasteur-
ization processes are used in the in-
dustry.

Such questions as the following
must be answered :

1. Is Microbacterium tuberculosis
the most heat resistant of the path-
ogens which must be destroyed by
pasteurization treatments?
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2 How much more time or heat
is required to overcome the protec-
tive action of fat, sugar, or increased
viscosity of the product?

3. How does the thermal death
time curve of possible heat-resistant
non-pathogenic test cultures com-
pare with that of pathogenic bac-
teria?

4. What are the best methods for
determining heat treatments which
are comparable to longhold pasteur-
ization?

5. Should not the thermal death
time curves of pathogens inoculated
into milk, cream, chocolate milk, and
ice cream mix be determined?

6. Should not a satisfactory heat-
resistant non-pathogenic test organ-
ism be selected, studied, approved
by health officials, and made avail-
able for bacteriological evaluation of
adequacy or efficiency of pasteuriza-
tion processes?

These questions can be answered
but it will require cooperation of
universities, experiment stations,
commercial research laboratories,
dairy companies, dairy equipment
‘companies, and health departments
and officials to obtain data that can
be accepted by all concerned. An
organization such as the Interna-
tional Association of Milk and Food
Sanitarians might well set up and
sponsor a program for the unification
of a plan of action. There is little
doubt in the minds of many that
there is need for such a program.

NEEDED STUDIES IN HTST
PASTEURIZATION

It is felt that there are certain
questions which must be answered
sooner than others. For example
the increased interest in the EEEST
pasteurization for dairy products
other than fluid milk necessitates the
determination of standards of HTST
pasteurization for these products. At
present such standards for ice cream
mix are of paramount importance if
the advantages of this method of
pasteurization are to be realized.
Tater the time and temperature com-
binations used with cream and choc-
olate milk should be evaluated.

Standards are in effect for the
pasteurization of milk, and everyone
accepts the HTST treatment of 161°
T for 16 seconds as being compara-
ble to 143° F for 30 minutes. The
HTST pasteurization of ice cream
mix is assuming more and more
importance to the dairy industry.
Presently accepted standards require
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a pasteurization treatment of2155%°F
for 30 minutes but no standards
have been approved for HTST pas-
teurization, although tentative ap-
proval has been granted for a treat-
ment of 175° F for 25 seconds.

Let us consider for a moment 2
few of the bacteriological problems
which are involved in the determina-
tion of a HTST pasteurization
standard for ice cream mix. The
first problem facing the research in-
vestigator is, of course, the deter-
mination of HTST temperature and
time combinations which result in
satisfactory bacterial destruction.

A search of the literature shows
that much of the early work on the
heat resistance of - pathogens was
concerned with the destruction of M.
tuberculosis in milk® There are al-
most as many thermal death times
reported for this organism in milk
as there are investigators reporting.
However, North and Park® re-
ported that 138.2° F for 30 minutes
destroyed the tubercle bacillus and
stated that probably the variance in
thermal death times reported by
others was due to methods of study
and not to resistance of strains. A
few studies have been reported using
cream as the heating medium and
even fewer using ice cream mix.

Oldenbusch, Frobisher, and Shra-
der 8 reported on studies using cream
and ice cream mix. They showed
the tubercle bacillus to be the most
resistant of the pathogens studied
and that it was killed within 6 min-
utes at 145° F and within 3 minutes
at 150° F. Using this data, Ball?
has determined the thermal death
time curve for M. tuberculosis in
cream and shown the slope of this
curve to be 12.6° F.

These studies show that satisfac-
tory destruction of pathogens is ob-
tained by long-hold pasteurization of
155° T for 30 minutes but what
about temperatures of 160°, 170%;
180° F, or even higher, for seconds
of holding time. Studies should be
undertaken to determine if possible
the destruction of these organisms
at high temperatures or at least to
determine the thermal death time
curves in various dairy products.

In seeking approval of ST
pasteurization of ice cream mix, it
is necessary to show that the time
and temperature of treatment re-
sults in bacterial destruction com-
parable to that obtained by .the
presently accepted pasteurization
treatment of 155° F for 30 minutes.

Three approaches can be taken to
this problem. (1) The determina-
tion of the destruction of the normal
bacterial flora at these temperatures
as compared to the destruction ob-
tained at 155° F for 30 minutes. (2)
Actual studies at these temperatures
using the tubercle bacillus as a test
organism; or (3) studies at these
temperatures using a heat-resistant
non-pathogenic test organism.

The destruction of the normal bac-
terial flora is probably the most
simple approach to the problem. It
requires that standard plate counts
be made on samples of the raw mix,

-of the mix pasteurized in the labora-

tory at 155° F for 30 minutes and of
the mix pasteurized by whatever
HTST combinations are being
studied. The percent destruction of
the normal flora by each treatment is
then calculated. As long as a labo-
ratory pasteurized control is used,
the comparable destructiveness of
various combinations of time and
temperature can be determined.
However, the normal flora is vari-
able and, therefore, there is nothing
known about the organisms present
in mix or their thermal death rates.
It is this fact which has prompted
health officials to request studies
using test cultures of known heat
resistance with a known thermal
death time curve.

HTST as COMPARED WITH
1LONG-HOLD PASTEURIZATION

The ideal method of evaluating
HTST  pasteurization methods
would be the inoculation of the most
heat resistant pathogen into the
product, pasteurization of the prod-
uct using various combinations of
time and temperature and finally the
determination that the organism was
killed by these treatments.
understood that there are such stud-
ies being conducted with HTST
pasteurization of ice cream mix and
it is hoped that the results will be
made known to the dairy industry.

However, there is understandable
reluctance toward the use of patho-
genic bacteria in a dairy plant.
Therefore, the third approach of us-
ing a heat-resistant non-pathogenic
test organism may provide the neces-
sary information for the evaluation
of the adequacy of a pasteurization
process. Several heat-resistant cul-
tures have been used for this pur-
pose. Some of the early milk work

It is
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made use of Escherichia coli strain
3U. Speck? has reported on the
use of Micrococcus freudenreichii.
Tracey et al.** have studied M. freud-
enreichii, Streptococcus faecalis, and
an unidentified spore-forming bacil-
lus. Barber and Hodes * * reported
using an unidentified Micrococcits
MS-102.

The selection of a satisfactory
heat-resistant test culture is impor-
tant. To be of value in the evalua-
tion of HTST treatments the culture
should survive heating at high tem-
peratures (above 175° or 180° F);
it should be easily recognized by dis-
tinctive colony formation on agar
plates; it should grow profusely so
that large numbers of cells can be
harvested for inoculum; it should
have uniform heat resistance; it
should be more resistant to heat
than the most resistant pathogen and
yet have a thermal death time curve
slope as close as possible to that of
the pathogen. The Micrococcus MS-
102 meets all of these requirements.
It survives a heat treatment of 180°
F for 15 seconds, produces a typical
golden yellow colony on yeast ex-
tract “N-Z-Amine” agar, grows pro-
fusely on this medium at 35° C, has
uniform heat resistance when trans-
ferred properly, is more resistant to
heat than M. tuberculosis, and has a
thermal death time curve slope in
milk of 11.4° I as compared with
the M. tuberculosis thermal death
time curve slope of 12.6° F.

Two of the foregoing methods for
the evaluation of adequacy of pas-
teurization were used in recent stud-
ies on the HTST pasteurization of
ice cream mix at National Dairy
Research Laboratories. Preliminary
studies were made in which the
destruction of the normal bacterial
flora of the mix was determined for
temperatures of 165°, 170°, 175°,
and 180° F with holding times of
37, 324, 29%4, and 25 seconds at
each temperature. Laboratory long-
hold pasteurization for these studies
was 160° F for 30 minutes. The
results indicated that destruction of
the normal flora obtained at 175° to
180° F for 25 seconds was compa-
rable to that obtained at 160° F for
30 minutes.

Further studies with a different
HTST unit were made using tem-
peratures of 160°, 165°, 170°, 175°,
and 180° F for 25 seconds and 180°,
190°, 200°, 220°, 240°, and 260° I
with no holding tube in the equip-
ment. Normal flora destruction at
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175° F for 25 seconds and tempera-
tures above 190° I with no holding
tube was comparable to laboratory
long-hold pasteurization destruction
at 155° F for 30 minutes.

Health officials requested further
studies using a heat-resistant test
culture. The experimental HTST
unit was installed at the National
Dairy Research Laboratories and
studies were made using the heat-
resistant culture Micrococcus MS-
102. The mix was inoculated so
that there were between 500,000 and
1,000,000 cells of the test organism
per ml of mix. Laboratory pasteur-
ization of the inoculated mix was at
155° F for 30 minutes. The mix
was pasteurized in the experimental
unit at 165°, 175°, and 185° F for
25 seconds and at 190°, 210°, 240°,
and 260° F for 1.4 seconds. The
bacteriological results indicated that
destruction of the heat-resistant test
culture at 175° F and above for 25
seconds and at 190° F and above for
1.4 seconds was comparable to that
obtained at 155° F for 30 minutes.

From the results just described it
would appear that the HTST stand-
ard for ice cream mix might be 175°
for 25 seconds. Other investigators
have reported numerous other time
and  temperature  combinations
(table 1).

TABLE 1

REPORTED T1ME AND TEMPERATURE CoM-

BINATIONS GIVING SATISFACTORY HIGH-

TEMPERATURE SHORT-TIME PASTEURIZA-
110N oF IcE CrEamM Mix

Temperature  Time Investigator
(°F) (Sec.)
175 23 Minthorn 8
175 . 25 Barber-Hodes3: +
175-180 25 Speck ®
180 w_ 16 Armstrong 1
180 ~19 Dowd-Anderson 3
185 6.1 Tracy et al. 11
190 1.4 Barber-Hodes3, #
194 0.75 Tracy et al.1t

A chart (figure 1) has been pre-
pared which shows graphically the
information obtained in these studies
on HTST pasteurization of ice
cream mix. Curve 1 is the thermal
death time curve of MS-102 in ice
cream mix (Data for this curve is
shown in table 2). Curve 2 is a
curve drawn through the points 155°
F and 30 minutes (1800 seconds)
parallel to curve 1. Curve 3 is the
reported thermal death time curve
for M. tuberculosis. Also shown on
the chart are time and temperature
combinations reported for HTST
pasteurization of ice cream mix. It
can be seen that these points all fall
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TABLE 2

TimE ReQuirep to OmraiNy 99.9% De-
sTrRUCTION OF MS-102 1n L ABORATORY
Pasteurizep Ice CREAM M1X AT VARIOUS

TEMPERATURES
Data for Cwrve 1—Fig. 1
Temper- Time to obtain. ~ Number of
ture ° F 99.9% destric- trials
tion seconds

155 3780 10

160 1650 7

165 642 8

170 210 7

175 48 5

180 9.6to 15 5

well above curve 2 which represents
time and temperature combinations
comparable to 155° F for 30 min-
utes.

It is felt that this method of ob-
taining and presenting data can be
applied to dairy products such as
milk, skim milk, cream, and choco-
late milk. The foregoing data are
presented as a suggestion for the
evaluation of adequacy of pasteur-
ization and the determination of
HTST pasteurization standards.

ProBLEMS NEEDING STUDY

To return to the questions which
were raised earlier in this paper,
what should be done to improve the
evaluation of new pasteurization
processes ? It would seem that there
are definite points which require in-
vestigation, the result of which may
do much in providing a firm, well
established foundation for the deter-
mination of HTST pasteurization
standards for various dairy products.

First, the thermal death time
curves of various pathogenic micro-

(’Continued on page IX)
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THERMAL RESISTANCE OF A FACULATIVE
AEROBIC SPORE-FORMING BACTERIUM
IN EVAPORATED MILK

E. H. RuvLE AND P. SOGNEFEST
General Laboratory, American Can Company, Research Division, Maywood, Illinois

Spores of a faculative aerobic spore-
forming rod tentatively identified as
Bacillus subtilis and responsible for
sweet coagulation of evaporated milk
has been found to show unusual heat
resistance above regular evaporated
milk sterilization processes. The or-
ganism does not produce acid or gas
and the spoilage is manifest only by
coagulation of the product. It is as-
sumed that the organism entered
through the raw milk and multiplied
in the product and equipment as a
result of faulty clean-up procedures.

FOR two consecutive years, this
laboratory was requested to in-

vestigate the occurrence of sweet -

coagulation of evaporated milk in
normal-appearing, 1474 oz. vent-hole
cans. This spoilage was charac-
terized by milk of normal pH value
but which was gelled usually into
a smooth-appearing, custard-like
mass. The extent of this spoilage
would have been of little concern if
the cans containing coagulated milk
could have been separated readily.
However, the organisms involved
did not produce gas which would
have bulged the can ends as external
evidence of spoilage. Consequently,
it was necessary to shake each can
by hand to determine audibly
whether or not the milk was fluid in
any block of goods under suspicion.
Thus, the spoilage was not only
troublesome but costly even when the
spoilage involved only three to five
cans per 1,000 packed.

Pure cultures of an aerobic spore-
forming rod were isolated from the
cans examined bacteriologically ; and
one typical culture, 15u, included in
a study by Curran and Evans* on
the germination of spores after sub-
lethal heating, was provisionally
identified as Bacillus subtilis. The
fact that certain species of aerobic
spore-forming bacteria have the
ability to cause sweet curdling of
milk is not new, the coagulation of
evaporated milk by Bacillus subtilis
having been reported as early as
1912 by the Vermont Agricultural

* Curran, Harold R., and Evans, Fred R.
Heat Activation Inducing Germination in the
Spores of Thermotolerant and Thermophilic
Aerobic Bacteria, J. Bact. 49:335-346 (1945).

Experiment Station (Bulletin 170).
However, the possibility that or-
ganisms of this type might survive
regular evaporated milk sterilization
processes had not previously been
encountered. Consequently, in the
absence of container defects which
might have allowed organisms to
enter the milk subsequent to sterili-
zation, an extengive program of
thermal resistance ~studies on the
spoilage organism was undertaken.
This work showed unusual heat re-
sistance of spores of the organism in
evaporated milk and in neutral
phosphate.

HeaT RESISTANCE STUDIES

To determine the heat resistance
of the organism, suspensions of
spores from 8- to 11-day old nutrient
agar slants were prepared in neutral
phosphate and in evaporated milk.
One ml portions of the suspensions
were then sealed in small glass
thermal death time tubes and heated
for varying times at 230° F, 240° F,
250°F, and 260°F in special
thermal death time (T.D.T.) equip-
ment permitting almost instantane-
ous heating and rapid cooling. Fol-
lowing the test, the tubes were
opened aseptically and the contents
plated and incubated to check sur-

vival. The results obtained on sev-
eral tests with three concentrations
of spores are given in Table 1.

When plotting the resistance data
of this test organism having an ap-
proximate count of 1,500,000 spores
per ml on semi-log paper, z values
of 15 and 14.3 are obtained respec-
tively for the thermal death time
curves of the test organisms in
evaporated milk and neutral phos-
phate, and F values of 3.7 and 3.9
respectively (see “Thermal Death
Time Curves”).

Using the values from the T.D.T.
curve obtained for evaporated milk,
assuming an initial temperature of
210° F, the following processes were
calculated as necessary to eliminate
spoilage under the conditions of this
test:

Process Minimum process
temp. °F. time in minutes
240 22.2
241 19.8
243 16.4

A process of 15 minutes at 241° F

was used at one of the plants in-
cluded in this investigation at the
time that the sweet coagulation
spoilage  occurred. Since  the
spoilage was quite low, indicating
that this commercial process was
nearly adequate, the process was ele-
vated arbitrarily to 14.5 minutes at
243° F. No spoilage was reported
after the process was increased.
Apparently the resistance and/or
concentration of the organism was
not as high in the commercial packs
as for the spores used in the T.D.T.
test.

TABLE 1

RESISTANCE oF B. subtilis 1N EvAPORATED MILK AND NEUTRAL PHOSPHATE

Evaporated milk
suspension
corrected times *

Neutral phosphate
suspension
corrected times *

Approximate
Temperature spores per Survival Destruction Survival Destruction
e T.D.T. tube min. min. min. min.
230 900,000 R e 79.15 89.15
“ 1,500,000 49.15 59.15 89.15 99.15
240 900,000 15.15 16.15
“ 1,500,000 16.15 17.15 18.15 19.15
250 900,000 2.65 3.15
5 1,000,000 2:15 3.15 2.15 3.15
th 1,500,000 2.65 3.15 3.15 3.65
260 900,000 0.65 1.15
L 1,000,000 0.65 1. 15 0.65 1.15
“ 1,500,000 0.65 1.15 0.65 1.15

* Corrections for experimental heating times to compensate for heating lag in T.D.T. tubes were
obtained from work by Sognefest and Benjamin [Food Research 9:234-243 (1944)]1, 0.85 minute
being subtracted from the experimental times to give the corrected times.
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That the resistance of this or-
ganism depends upon the concentra-
tion or the number of spores per
unit volume, is shown in the T.D.T.
data given in Table 2. Experi-
mental packs were also made in
regular 1415 oz. vent-filler cans.
The cans were inoculated with dif-
ferent concentrations of the aerobic
test organism and given the two
processes which were used in the
plant during this investigation. The
results as given in Table 3 indicate
that the spores of one test organism
used survived the two commercial
processes including the 1414-minute
cook at 243° F with a concentration
as low as 950 spores per ml. of milk.

The processing of the milk in
1434 oz. vent-filler cans was carried

x e
RESISTANC’E"O\F\ B. subtilis 1n Evaro

240

fohrenheit

250

260

out in a Fort Wayne Pilot Sterilizer
with the following come-up schedule :

Time in Temperature
minutes reached °F.
3 140
6 165
9 190

12 210

Come-up time to 210° F was 12 min-
utes. Held at 210° F for 3 minutes and
allowed 1 minute come-up from 210° F
to process temperature.

Fresh, stabilized * evaporated milk
as used for this test had a pH value
of 6.4 before processing and from
6.1 to 6.2 after processing. Fol-
lowing incubation, aerobic spore-
forming rods were recovered from
the flat but coagulated product and
the milk had set up to a custard-like
consistency. The spoiled product as
usual was sweet in odor and there
was no appreciable change in pH.
The majority of the spoiled and
normal samples had a pH from 6.0
to 6.1. The milk set up in the
spoiled cans in from 5 to 8 days at
98° F.

PROBABLE SOURCE OF SPOILAGE
ORGANISM

The exact source of the spore-
forming facultative aerobe respon-
sible for the spoilage was not
determined in this study. A bac-
teriological survey was made over a
period of several days at one plant
which had had trouble with sweet

* This means the small amount of disodium
phosphate which was added to the milk to adjust
its properties to take an ordinary conventional
milk process without coagulating.

TABLE 2
RATED MILK AND STANDARD PHOSPHATE BUFFER
AT 240° F.

Corrected times *

Approximate
Culture spores per  Survival Destruction
No. Source Suspending medium T.D.T. tube min. min!
71Q Plant 1 Evaporated milk 5,200 11.15 12.15
“ “ i «“ 54,000 12.15 13.15
“ «“ < * 480,000 13.15 14.15
« “ “ “ 4,500,000 15.15 16.15
“ 4« Neutral phosphate 1,300 10.15 11.15
“ “ * < 22,000 13.15 14.15
. “ “ « 220,000 17.15 18.15
“ “ “ “ 2,100,000 19.15 20.15
61A Plant 2 Evaporated milk 5,000 11.15 12.15
s “ “ “ 47,000 15.15 16.15
“ “ « “ 414,000 16.15 17.15
“ “ ¢ = 4,680,000 17.15 18.15
“ “ Neutral phosphate 2,500 15.15 16.15
* « “ “ 24,000 18.15 19.15
“ “ £ “ 290,000 23.15 24,15
“ “ « « 2,700,000 23.15 24.15

* (.85 minute was subtracted from the experimental times to give the corrected times.
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TABLE 3

SporLAGE DATA FOR INOCULATED EVAPORATED MiLk PACKED IN 1434 0z. VENT FILLER
T Cans AFTER 30 DAYS STORAGE AT 98° F.

Approximate spore count Process Total
of diluted suspension Number Number

Lab. — Time Temp. cans cans %o
Code* Per ml. milk Per can min. °F. incubated spoiled spoilage
1AA 0 0 15 241 5 0 0
1AB 0 0 1414 243 5 0 0
3AA 950 399,000 15 241 5 3 60
3AB 950 399,000 1474 243 5 1 20
4AA 8,400 3,528,000 15 241 5 5 100
4AB 8,400 3,528,000 1414 243 5 1 20
SAA 75,000 31,500,000 15 241 5 5 100
5AB 75,000 31,500,000 1474 243 5 4 80
1BA 0 0 15 241 5 0 0
1BB 0 0 1415 243 5 0 0
3BA 350 147,000 15 241 5 1 20
3BB 350 147,000 14745 243 5 0 0
4BA 4,950 2,079,000 15 241 5 2 40
4BB 4,950 2,079,000 14%5 243 5 0™ 0
SBA 70,000 29,400,000 15 241 5 5 100
5BB 70,000 29,400,000 147 243 5 1 20

# Second character of code indicates culture used.

cans.

coagulation, but the organism was
ot isolated from either the incom-
ing raw milk or the plant equip-
ment. Also the milk packed during
the period of the survey was sorted
and no flat cans containing coagu-
lated product found, indicating the
absence of any foci of infection at the
time. However, prior to the survey,
the collecting stations had been re-
quested to exercise greater care in
cleaning equipment and cooling the
milk, and stricter supervision of plant

Both were similar but isolated from different

equipment and tank car clean-up was
also being exercised. In addition, it
is known that the outbreak was en-
countered during a time of heavy
milk receipts, and occurred at an-
other plant in milk received from
this same area. Hence, the organism
appears to have entered through the
raw milk and very likely multiplied
in the product and equipment as a
result of faulty clean-up procedures
either at the collecting stations
and/or at the condensery.

SPORE-FORMING BACTERIUM IN EVAPORATED MILK

CONCLUSIONS

Growth of a facultative aerobic
spore-forming rod identified as
Bacillus  subtilis in commercially
canned evaporated milk is charac-
terized by a change in product to a
gel or custard-like consistency with
little or no change in pH. Also
since the organism produces no gas,
the cans remain flat with no external
evidence of spoilage. Consequently,
to segregate such spoilage from a
block of goods under suspicion
necessitates shaking each can by
hand to determine audibly whether
the milk is fluid.

Spores of the organism show
unusual heat resistance even in com-
paratively small numbers and spoil-
age has been encountered in com-
mercially canned 1472 ounce cans
processed for 15 minutes at 241° F.
The resistance of the organism de-
pends upon the concentration or
number of spores per unit volume
and calculations based on death time
data indicate that a minimum of
16.4 minutes at 243° I¥ is necessary
to eliminate spoilage.

Control of contamination depends
largely upon adequate cleaning and
sterilization of all equipment at col-
lecting stations, tank trucks and in
the canning plant. To check for the
adequacy of plant clean-up, rigid in-
spection is recommended including a
periodic bacterial examination of the
raw milk supply.

Federal Food, Drug, and Cosmetic
Law Administrative Reports
1907-1949. Published by the
Commerce Clearing House,
Tnc., Chicago, New York, and
Washington, D. C. 1951. 1446
pages.

The Foreword described briefly
the Food Law Institute, Inc., as be-
ing a public organization that is sup-
ported by leading food manufacturers
with two major objectives: one is
to promote basic instruction, train
legal experts, conduct research, and
disseminate food law knowledge; the
second is to compile and publish
authoritative books on food law, to
be known as the “Food Law Insti-
tute Series.” This is the first book
published in that series. It is a com-
pilation of all the reports of the ad-
ministrative officers under the origi-
nal Federal Food and Drugs Act of

1906, from 1907 through 1938, and
then under the new Federal Food,
Drug, and Cosmetic Act of 1938,
with reports from 1939 through 1949
inclusive. The index of 17 pages
includes an estimated eighteen thou-
sand references. An introduction by
Dr. Paul B. Dunbar, the retiring
(see page ..., this JOURNAL)
United States Commissioner of Food
and Drugs, recites the development
of the food regulatory and control
practices over 43 years of operations.

Brucellosis—A Symposium Under
the Joint Auspices of National
Institutes of Health of the
United States Public Health
Service, the United States De-
partment of Agriculture, and
the National Research Council.
Published by the American

Association for the Advance-
ment of Science, Washington 5,
D. C. 1950. 271 pages. $4.00.

The 24 papers included in this
monograph were presented by 30 ex-
perts in the field of the study of
brucellosis, at a symposium held at
Bethesda, Maryland, in September
1949, Tt deals with the etiology,
bacteriology, immunology, preven-
tion, diagnosis, and treatment of the
disease, in language that is readily
understood by the average intelli-
gent reader. The whole field is
excellently covered by bringing to-
gether the information that is scat-
tered throughout forty thousand ref-
erences to the literature. Its great
value to the health worker lies in
its authoritative presentation of the
latest knowledge on the whole
subject.
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MILK and FOOD SANITATION

AVERAGE PLATE COUNT RATIOS OF DAIRY
PRODUCTS CALCULATED FOR PERIODS
OF SIX MONTHS

BASED ON U.S.P.H.S. RECOMMENDATION THAT
AVERAGE RATIOS SHOULD NOT BE OVER 2.0
FOR THOSE SAMPLES FOR WHICH TWO
DILUTIONS SHOW BETWEEN 30 AND 300
COLONIES

J. L. CourTNEY
Laboratory Director, Departiment of Public Health, Oak Ridge, T ennessee

Average standard plate count ratios
occurring during 6 six-month grading
periods were 1.9, 1.9, 2.0, 1.8, 1.6, and
1.5. A total of 12,109 samples were
examined during the three years with
an over-all average of 1.8. It is sug-
gested that state and local administra-
tors may find the average ratio helpful
in maintaining satisfactory technique
among laboratory workers and in se-
curing reasonably comparable results
among different laboratories.

m1s report presents standard

plate count ratios in a manner
which it is hoped will be directly
comparable to those secured by most
laboratories. All ratios have been
derived from single platings of dilu-
tions of 1:100 and 1:1,000 since gen-
eral practice in making standard
plate counts is to use these dilutions.
Average ratios have been computed
on the basis of six-month periods
coinciding with the maximum grad-
ing periods’ recommended in the
1939 Milk Ordinance and Code.

The count ratio is the ratio of the
greater to the lesser computed plate
count; ! the plate count being com-
puted by multiplying the colonies
per plate by the dilution used.? The
following excerpt is taken from the
1939 Milk Ordinance and Code:
“ Average of the count ratios of those
samples for which both dilutions
show between 30 and 300 colonies.
This should not be over 2.0.” The
average is described as being a
measure “with which to judge the
work of the laboratory.” Although
the following statement appears in
the Oth Edition of Standard Meth-
ods? “Count ratio is the ratio of the
greater to the lesser plate count, as
applied to plates of consecutive dilu-
tions having between 30 and 300
colonies,” together with a table in
which examples of ratios are given,
no mention is made of the recom-
mendation that awerage count ratios
should not be over 2.0 or that this

average is a measure of laboratory
accuracy.

In a study* previously reported,
it was shown that the figure 2.0,
when applied to groups of the usual
types of dairy products, is a reason-
able requirement readily attainable,
in most cases, with careful technique.
The data were based on three dilu-
tions and periods of fourteen months.
The results showed that the elimina-
tion of the clinging drop on the tips
of pipettes, along with the insepa-
rable improvement of other phases of
technique which occurs at the same
time, gave lowered ratios. This
agreed with observations of Black®
that the clinging drop error is the
most common cause of high ratios.
Since in the survey conducted by
Black® only 64 laboratories out of
357 (undetermined in 42 additional
laboratories) were taking measures
to eliminate clinging drops, it seems
justifiable to present additional data
based on dilutions and periods in
most common use. The emphasis on
clinging drops is not intended to
minimize other errors of technique.
For example, failure to touch
pipettes to dry-areas in petri dishes
contributes to high ratios. Close ad-
herence to all the requirements of
Standard Methods is essential to
maintaining a low average ratio.

In addition to the detailed proce-
dure for making plate counts, Stand-
ard Methods provides a number of
control procedures as aids in main-
taining uniform practices and ac-
curate results. These may be stated
briefly as follows:

1. Preparation for plating.
a.Determine pH of each batch
of media used.

b. When using oven or auto-
clave, preferable record period
of time and minimum tem-
perature used for each lot of
materials sterilized.

¢. Discard dilution blanks when
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J. L. Courtney grew up on_a farm in |
Tennessee. He received a B.S. degree
from FEast Tennessee State College in
1939. He was employed for five years |
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which he served in the Army Veterinary
Corps. In 1948 he received an M.S. de-
gree from Texas A, and M. College. He
has been director of the Oak Ridge Public
Heaslth Laboratory since organizing it in
1943.
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after sterilization they do not
conform to tolerance of plus
or minus 2 ml
2. Sterility of media and dilution
blanks.

a. With each series of samples,
plate a control on each con-
tainer of medium and each
batch of dilution blanks.

3. Plating procedure.

None.

4. Incubation of plates.

a. Preferably record daily the
temperature of incubation.

b. Agar should not lose more
than 15 percent of its weight
during the incubation period
of 48 hours and show no ap-
parent dryness in four days.

5. Counting plates.

a. Laboratory workers should
duplicate their own counts
within 5 percent and those of
others within 10 percent.

It will be noted that none of these
controls apply to the actual manipu-
Jations involved in the plating of the
samples, that is, from the time the
samples are shaken and after the
medium is poured from the con-
tainer until the plates are ready to
be incubated. The average plate
count ratio bridges this gap by re-
flecting certain significant deviations
in technique, especially, inaccurate
volumetric measurements. Thus it
controls, without duplicating other
checks of Standard Methods, a part
of the procedure in which many of
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the gross errors of technique occur.?

The necessity of uniformity and
accuracy in the comparatively simple
procedure of making standard plate
counts has been emphasized by
Perry ¢ as follows:

The differences in counts made in
official, unofficial, and uncontrolled labo-
ratories vary to an amazing degree and
are unpardonable. Plate counts (and the
same thing is true to a large degree for
microscopic counts) are dependable only
if the methods are carried out meticu-
lously. Plate counts represent only the
number of bacteria and clumps of bac-
teria which can be expected to form
colonies when a closely standardized
technic is used.

The products examined consisted
of raw milk as delivered for pas-
teurizing, pasteurized whole milk,
pasteurized cream, frozen desserts,
chocolate beverage, condensed skim
milk, and pasteurized skim milk.
Only small numbers of some of these
products were examined but they
have been included since ratios re-
sulting on all products subjected to
the standard plate count make up
the average ratio. However, suf-
ficient numbers of raw milk and
pasteurized whole milk samples
were examined to make the results
worthy of separate consideration
and comment.

Table 1 shows average ratios re-
sulting on raw milk during each six-
month period. The variation ranges
from 1.5 to 2.0. During Periods 11,
111, and IV, a worker was employed
who had little interest in dairy prod-
ucts. This worker, whose results in
clinical bacteriology were very de-
pendable, regarded as superfluous
the precise care taken with plate
counts in this laboratory and prob-
ably never took very seriously in-
structions regarding the elimination
of clinging drops. During the last
three or four months of Period II
and during Period III, this worker
shared quite regularly in the plating
of raw milk but very seldom did so
during Period IV. On days when
pasteurized products were being ex-
amined this worker usually did tests
on the products other than the plate
count. It is of interest to note that
the average ratio for raw milk dur-
ing Periods II and III was 2.0 in
each case as compared with 1.8, 1.7,
1.6, and 1.5 for Periods I, IV, V,
and VI. Although the technique of
the worker referred to may not have
been the sole cause of this increase,
it was undoubtedly a contributing
factor.

Dairy ProbucTts

TABLE 1
Ratios OcCURRING ON RAaw MiLk

Number  Percent of
of samples total samples !
showing showing
two plates  two plates
of two of two
different different
Number dilutions dilutions
of with counts with counts
samples between between Maximum  Average
Grading period plated 30and 300 30 and 300 ratio ratio
I 1,377 33 2. 6.3 1.8
11 1,837 90 4.9 8.9 2.0
111 1,480 110 7.4 10.7 2.0
v 1,614 102 6.3 11.1 1.7
A\ 1,323 108 8.2 3.9 1.6
VI 1,800 86 4.8 2.7 1.5

Table 2 shows average ratios oc-
curring on pastetirized whole milk
during each six-month period. The
results vary from 1.4 to 2.3 The
percentage of samples producing
ratios during Period IV, 12.6, was

to the bottom of the 30-300 range on
the 1:1,000 dilution whereas during
Period IV a maximum number of
counts occurred in the manner indi-
cated thus setting the stage for a
greater number of ratios.

TABLE 2
RaTi0s OCCURRING ON PASTEURIZED MILK

Number  Percent of
of samples total samples
showing showing
two plates  two plates
of two of two
different different
Number dilutions dilutions
of with counts  with counts
samples between between Maximum  Average
Grading period plated 30and 300 30 and 300 ratio ratio
I 264 3 1.1 3.0 2.3
11 308 10 3.2 2.3 1.7
111 281 20 7.1 4.2 1.8
v 238 30 12.6 6.2 1
A\ 46 3 6.5 1.5 1.4
VI 36 1 2.8 1.6 1.6

much higher than for any other
period. The low percentage during
Period I, 1.1, of samples producing
ratios appears to be largely the re-
sult of a minimum number of counts
falling close to the top of the 30-300
range on the 1:100 dilution and close

Table 3 summarizes the ratios oc-
curring on all products for each grad-
ing period. The average ratio for
each grading period conforms to the
requirement that the average be not
greater than 2.0. The averages range
from 1.5 to 2.0.

TABLE 3
SuMMARY OF RATIOS BY GRADING PERIODS

Number Percent of
of samples total samples
showing showing
two plates  two plates
of two of two
different different
Number dilutions dilutions
of with counts with counts
samples between between Maximum  Average
Grading period plated 30and 300 30 and 300 ratio ratio
1 2,011 42 2.1 6.3 1.9
11 2,470 108 4.4 8.9 1.9
TIT 2,130 151 7.1 10.7 2.0
1A 2,161 153 7:1 11.1 1.8
Vv 1,420 111 7.8 3.9 1.6
VI 1,917 91 4.7 2.7 1.5

- fer
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Table 4 shows the products ex-
amined and summarizes all ratios
occurring during the three year
period. The total number of samples
examined was 12,109 of which 5.4
percent produced ratios. The average
of the 656 ratios produced was 1.8.
The maximum ratio, 11.1, occurred
on raw milk. The largest ratio oc-
curing on a product other than raw
milk was 6.2 on pasteurized milk.

Dairy ProbucTts

erage were extremely low thus pro-
viding less opportunity for ratios to
occur, but there are not enough
samples involved to warrant definite
conclusions.

SUMMARY

Average standard plate count
ratios calculated from ratios occur-
ring on all types of dairy product

TABLE 4
SUMMARY oF RaTIos BY TYPES oF PropucTs

Number  Percent of
of samples total samples-
showing showing
two plates  two plates
of two of two
different different
Number dilutions dilutions
of with counts with counts
samples between between Maximum  Average
Product plated 30and 300 30 and 300 ratio ratio
Raw Milk 9,431 629 5.6 11.1 1.8
Pasteurized Milk 1,173 67 5.7 6.2 1.8
Pasteurized Cream 176 5 2.8 3.8 2.1
Frozen Desserts 952 47 4.9 5.5 1.9
Chocolate Beverage 259 4 1.5 2.0 1.5
Condensed Skim Milk 81 2 2.5 2.7 2.1
Pasteurized Skim Milk 37 2 5.4 1.5 1.4
Total Group 12,109 656 5.4 11.1 1.8

Two products, cream and condensed
skim milk, gave average ratios
greater than 2.0 each being 2.1.
However, only 5 cream ratios and 2
condensed skim milk ratios make up
these averages. A tendency had pre-
viously been noted for pasteurized
cream to produce ratios higher than
other products.* Only 2.8 percent of
pasteurized’ cream, 2.5 percent of
condensed skim milk, and 1.5 percent
of chocolate beverage samples pro-
duced ratios. These percentages
are markedly lower than for the other
products. Apparently the reason for
the differences is that counts on
cream and condensed skim milk
usually were either very low or very
high and counts on chocolate bev-

samples plated by the laboratory
conformed, during each of 6 six-
month periods, to the recommended
requirement that such averages be
not greater than 2.0. Averages,
when calculated for a six-month
period on each type of product, were
occasionally greater than 2.0. This
was true of cream; also true of con-
densed skim milk but few samples of
this product were examined. High
average ratios on raw milk during
two periods seemed to be, at least
partially, the result of poor technique
on the part’of one worker engaged in
these examinations. This is in agree-
ment with the basic idea that the
average ratio increases as the accu-
racy of the technique decreases.
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CONCLUSIONS

1. With accurate technique aver-
age standard plate count ratios, of
the types of dairy products com-
monly examined in - public health
programs, can usually be main-
tained at a point not greater than 2.0
during six-month periods taken to
coincide with grading periods.

2. If the recommended require-
ment is interpreted to mean that the
average ratio for each type of
product should not be over 2.0, the
data reported indicate that this can-
not always be achieved with some
products, notably, cream.

3. It appears that the standard
plate count ratio could be used to
advantage by administrative officials
in maintaining a satisfactory level of
technique among laboratory work-
ers and especially by state adminis-
trators to attain reasonably com-
parable results in different labora-
tories.
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Gainesville
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President Elect, George White
Evansville, Indiana
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Indianapolis, Indiana
Secretary-Treasurer, Joe Schneider, Department
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ical Center, Indianapolis, Indiana

Towa ASSOCIATION OF MILK SANITARIANS
President, A. T. Getz.. . ivouiiiiinneneens Ames
Vice-President, F. W. Kreamer........ Manchester
Secretary-Treasurer, R. A. Belknap, City Depart-

ment of Health, Des Moines

KANSAS ASSOCIATION OF MILK SANITARIANS
President, Roy Mitchell.............Arkansas City
First Vice-President, Ray Fair..... s & s Parsons
Second Vice-President, Grove Gilliland. .Dodge City
Secretary-Treasurer, Ivan Van Nortwick, Chief

Milk Sanitarian, State Board of Health, Topeka
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Don Reed....oveveasesaasansnsses Coffeyville
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E
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Vice-President, George Bauer...... . Springfield
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New York STATE ASSOCIATION OF MILK
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President, A. B. Quencer......... .New York City

Vice-President, Claude Woodward...........Utica

Secretary-Treasurer, C. W. Weber, 18 Dove St.,
Albany 6, N. Y.

OxLAHOMA AssoCIATION oF MiLk anp Foop
SANITARIANS
President, Harper Orth......coovev...s .Shawnee
First Vice-President, Clyde Harris..Oklahoma City
Second Vice-President, D. C. Cleveland.....Durant
Third Vice-President, R. Kay Matthews. .. Wewoka
Secretary-Treasurer, R. L. Howell....... Tahlequah

VIRGINIA ASSOCIATION OF MILK SANITARIANS
President, J. D. Hanbury....cooveneeen Portsmouth
Vice-President, C. G. Knick............ Lexington
Secretary-Treasurer, A. A. Pais, State Health De-

partment, Richmond

Auditors:
L. A. Huff....... e § BESTERG Y § Roanoke
D. L. S. Woods. B, ‘Waynesboro

Associations Which Have Designated the
JOURNAL of MILK and FOOD TECHNOLOGY
As Their Official Organ

CALIFORNIA AsSOCIATION OF DAIRY AND MiILk
S SANITARIANS

Pyesident, B. Q. Engle, San Francisco 21, California

First Vice-President, Robert L. Clayton, San Diego,
California

Secoud Vice-President, E. H. Biles, Sr., Oakland 9,

California . .
Secretary-Treasurer, D. A. Cordray, California
State Department of Agriculture, Bureau of

Dairy Service, 1035 Jennings Avenue, Santa
Rosa, California

Auditors, Earl Eichner, State Department of Agri-
culture, San Francisco, California

J. R. Foster, Los Angeles, California
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President, L. P. Harder..ooo.ooveeaeenns .Decatur
Vice-President, M. B. Burwash......«es....Peoria
Treasurer, Robert Johnston........ .......Pontiac
Secretary, P. H. Tracy, Dept. of Food Technology,

University of Illinois, Urbana, IIL .
Corresponding Secretary, Ts . Hayes...Princeton

Sergeant-at-Arms, Paul Lierman........Champaign
Caicaco Dairy TECHNOLOGY SoCIETY
President, Adolph Brunner..... vvsesessss.Chicago
Vice-President, Paul Pertz.....c.covvenrs .Chicago
Tyeasurer, Robert W. Atkins.......... .Gary, Ind.
Secretary, H. Tracy, University of Illinois,

Urbana

Sergeant-at-Arms, Dave Oatman...c.o.ceeee Chicago

CONNECTICUT ASSOCIATION OF Dairy aNp Foop
SANITARIANS
President, Leonard R. Dowd . .Storrs
Vice-President, Fred K. Armstrong. ...Branford
Secretary, H. Clifford Goslee, Department of
Farms and Markets, State Office Building,
Hartford

Treasurer, Curtis W. Chaffee, Department of
Farms and Markets, State Office Building,
Hartford

. INp1ANAPOLIS Darry Tecunorogy CLUB
President, O. Reed....covevnennncnans ndianapolis
Vice-President, E. AlsOD..voeeoovsenn Indianapolis
Secretary, F. J. Babel, Purdue University

A West Lafayette
Assistant Secretary, W. K. Moseley. .. .Indianapolis
Treasurer, W. Howe...o.vovunn T Indianapolis

MASSACHUSETTS MLk INSPECTORS’ ASSOCIATION

President, Edward Williams......West Springfield
Vice-President, Joseph J. Donovan....... Brookline
Secretary-Treasurer, John J. Curtin, 57 Germain

Ave., Quincy 69, Mass.
Publicity Officer, John J. Manning, Milk Control

Board, 140 Washington St., Boston.

MEeTROPOLITAN DAIRY TECHNOLOGY SOCIETY
President, Paul Corash..........New York, N. Y.
Vice-President, G. L. Franke.. .Farmingdale, N. Y.
Secretary-Treasurer, F. H. Pletcher, L. I. Agri. &

Tech. Institute, Farmingdale, N.
Sergeant-at-Arms, Alexander Brown,

City, N. Y

PHILADELPHIA DAIRY TECHNOLOGY SoCIETY

President, Dr. John L. Barnhart. .. . Philadelphia
First Vice-President, Dr. R. E. Hittle
Philadelphia
Second Vice-President, W. S. Holmes
Philadelphia
Secretary-Treasurer, Donald D. Hayes, Turner
Westcott, Inc., 1327 N. Marston St.,
Philadelphia 21, Pa.
Assistant Treasurer, Thomas Weddell
Philadelphia
Assistant Secretary, Alan Moore. .. . Philadelphia

Y
Long Island

WASHINGTON STATE MILK SANITARIANS

ASSOCIATION
President, Leslie E. Jenne........ ....Olympia
Vice-President, David Jones...........Everett

Secretary-Treasurer, L. O. Tuckel:. State De-;
partment of Health, Smith Tower Building,
Seattle, Washington 12 S

°
WisconsIN MILK SANITARIANS' ASSOCIATION

President, Palmer Welsh....... vvev...New Glarus
Vice-President, Myron L. Clark.......... .Oshkash
Secretary-Treasurer, L. W. Brown, Wisconsin State
. Department of Agriculture, Madison {
Directors:
George E. Carroll.......ovvvinns .. West Allis
Leo W. Neitzel.............Wisconsin Rapids
Auditors:
. A. Mohr........ cemeenasenes s abes Madison
Vivian G. Rowley...ouvuuunnnnennnn Madison
Resume of 38th Annual

Convention of the International

Association of Milk and Food

Sanitarians, Held at Glenwood

Springs, Colorado, September
26-29, 1951

The Thirty-eighth Annual Meet-
ing of the INTERNATIONAL ASSOCIA-
TION OF MILK AND FooD SANI-
TARIANS, INc., at Glenwood Springs,
Colorado, September 26-29, 1951,
was successful in every respect.
The registration was higher than
expected and taxed the capacity of
the meeting rooms. New features
were the breakfast meetings, movies
at the beginning of sessions, the
breaking up of the sessions into food
sections and milk sections, the or-
ganization of the Council, and an
unusually enjoyable entertainment
each evening. Attendance at the
beginning sessions were stimulated
by the offering of door prizes at each
session.

The papers will be presented in
forthcoming issues of this Journal.

At the business session the Asso-
ciation authorized a study and re-
port “on the desirability of establish-
ing qualifications and legislation for
Professional Sanitarians and Regis-
tered Sanitarians either within itself
or in collaboration with other
national associations having similar
objectives.”

Appreciation of the work of the
late William B. Palmer, former
Managing Editor of the Journal, was
expressed in the following citation:

Citation
William B. Palmer

for the unfaltering discharge of his duties,
recognition of his responsibilities, and his
conscientious and wise administration of
public health laws in the community in
which he lived; for his zealous interest
in the work of the Association, as shown
by his accomplishments as Committee
member, as Officer, and as President; for
having managed so well the “Journal of
Milk and Food Technology”; for his




tireless devotion to the field of sanitation
and advancement of the profession.
Given this day of September 27, 1951,
at the 38th Annual Meeting Assembled
Glenwood Springs, Colorado by the
International Association of Milk and
Food Sanitarians.
‘Geo. A. West
Secretary-Treasurer

K. G. Weckel
President

President Weckel presented to the
Editor of the Jowrnal, Dr. James
Houston Shrader, an engrossed cita-
tion as follows:

Citation
presented to
James Houston Shrader

because he has
served in the diffi-
cult role of com-
munity public
health administra-
tor when the de-
velopment and ap-
plication of the
technology of sani-
tation was in its in-
fancy; because he
collated and pre-
pared a leading text
in food sanitation

principles and practices; because he
pioneered in the development of or-
ganized industrial sanitation practices and
their means of administration ; because he
chose to disseminate knowledge of the
Science of Sanitation by serving long,
faithfully, and successfully as Editor of
the “Journal of Milk and Food Tech-
nology” ; because he is a versatile thought
provoker in the problems and potentiali-
ties of the profession of sanitation; be-
cause of his sincere scholarly eloquence;
because of his wise counsel to a long line
of officers of the organization; and be-
cause of the sterling example he has set
for all men as a teacher and a leader.
Given this 27th day of September, 1951
at the 38th Annual Meeting Assembled,
Glenwood Springs, Colorado by the

INTERNATIONAL ASSOCIATION
f

o
MILK AND FOOD SANITARIANS

Geo. A. West K. G. Weckel
Secretary-Treasurer President

The new officers of the Associa-
tion are:

President, H. L. Thomasson. . . Shelbyville, Ind.

President-Elect, H. J. Barnum. .. .Denver, Colo.

First Vice-President, J. D., Faulkner
Washington, D.C.

Second Vice-President, I. E. Parkin

State College, Pa.

t

Secretary-Treasurer, G. A. €s
Rochester, N. Y.

Auditors,
Dr. W. H. Haskell............. Beloit, Wis.
J. M. Doughty........... Santa Fe, N. Mex.

Attendance prizes to the holder of
the successful number on the mem-
bership badges were presented at the
beginning of each session by repre-
sentatives of the affiliates which
donated the prizes :

The Iowa Association, represented by
F. W. Kramer, Vice-President, announced

ASSOCIATION NEWS

to the winner, Russell Palmer of Detroit,
three pheasants “after they were shot”.

The Associated Illinois Milk Sani-
tarians gave six, choice, boned steaks, to
be air-mailed to Doug Morton, from
Moreland, Wyoming.

Indiana, through Tim Sullivan, gave
two box seats for the 500-mile speed race
to Ken Bowman, of Bowlder, Colorado.

The New York prize was given by
Clarence Weber to Dr. W. A. Vernon of
Hutchinson, Kansas. It was a “Manual
on Milk Plant Operation”.

Michigan gave a case of canned cher-
ries, by Milo Wilson, the President, to
R. D. Ritchie, sanitarian, from Laramie,
Wyoming.

Minnesota gave an assortment of Min-
nesota cheeses, won by Dr. Harold
Ritchie, Chief Sanitarian of Swift and

Company, presented by C. H. Holcombe

of St. Paul.

Washington gave a wooden serving
tray, by Leslie E. Jenne, the President, to
B. C. Booth, Weld County Health Depart-
ment, Greeley, Colorado.

Clarence O. Widder of the State Board
of Health of Wisconsin gave an assort-
ment of cheeses to Dr. R. S. Johnson, La
Junta, Colorado.

Jesse Barlow of Missouri presented an
assortment of cheeses to John Brown of
Colorado Springs, Colorado, and a pair
of night driving glasses to Edward Cham-
berlain of Denver.

At an evening session to “Get
Acquainted in the Corral”, Bill
Bryant showed a series of candid
shots on the movie camera of a large
number of familiar faces taken at
the various conventions over the
country. The series was entitled
“See Ourselves as Others See Us”,
and was high-lighted by Bill's
witticisms.

The next evening we had a chuck
wagon dinner featuring a buffalo
roast with all the trimmings; the
entertainment provided hillbilly mu-
sic, a plumber concert, and demon-
stration in square dancing (subse-
quently “participated in by the
guests).

On the third evening, at a
“Miners’ Dinner”, Dr. Johns was
given the prize of a tooth pick for
giving the shortest speech at the con-
vention and Mr. Tarbett was given
the same prize for presenting the
longest speech. One member was
called upon to recite “Casey at the
Bat” with gestures. A quartet was
selected from the members. This
quartet did an excellent job. Dr.
George Grimm and C. B. Shogren
had a five minute debate on “Beer
vs. Milk”. Then following was a
gambling casino. One thousand dol-
lars in paper money was given
to each participant. Such games
as Chuck-a-Luck, Horse Racing,
Poker, Beat the Dealer, and Dice
were played. The game was raided

180

by the “local police” (7). The money
was turned in for lottery tickets and
the winners were given five silver
dollars each as a souvenir of the
West.

Numerous trips too were taken.
The most extensive one was to his-
toric Aspen, for a ride on the
famous ski-tow up Ajac Mountain,
two miles high. Additional features
were provided for the entertainment
of the ladies.

It was a great convention.

An outstanding event was the or-
ganization of the Council, as pro-
vided by the new Constitution. Those
present from the affiliate organiza-
tions were :

Clarence O. Widder................ Wisconsin
P. Edward Riley.........ooovuunn.. ... Illinois
C. H. Holcombe.................... Minnesota
Leslie E. Jenne................... ‘Washington
J. Milo Wilson. ....oovvuunnnnnn.. .. Michigan
. Barlow.............cooviii. .. Missouri
Paul Corash ...................... New York
James Burkett ......................... Towa
Jim Sullivan ..................... ... Indiana
D, B MOron. s s s £ 5 85558 5 5 o veoms Illinois
Nelson Hohl . New York
C. M. Weber. . New York
B. O. Engle*...................... California

K. G. Weckel, President, TAMFS. .. Wisconsin

H. L. Thomasson, Executive Secretary, IAMFS
New York

George A. West, Secretary-Treasurer, IAMFS
New York

* Observer for California

President Weckel announced that
the purpose of this Council is to
provide a. means for bringing to-
gether the affiliate organizations to
facilitate the handling of many prob-
lems of mutual interest in the de-
velopment of the organizations and
the professional work of sanitarians.
He pointed out that the function of
the Council is to advise the Execu-
tive Board in the operations of the
affairs of the Association. He
stated that the Association can
serve the affiliates better now be-
cause the many activities which were
formerly distributed between the
secretary’s  office, the managing
editor, and the publisher will now all
be centralized in the office of the
Executive Secretary, Mr. H. L.
Thomasson. The Association plans
to publish more news from the
affiliates. Now we shall be in a
better position to give the affiliates
better service in Journal subscrip-
tions through the centralization of
Association matters at one point.
Also, new matters of technical in-
terest can be mimeographed out
promptly to the members.

Executive Secretary Thomasson
described his new office facilities at
Shelbyville, a town of 12,000 people,
with full time clerical assistance.

(Continued on page X)
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EDITORIAL NOTES
(Continued from page 169)
ment. There is perhaps no better example of the

achievements to be gained for the general good and
service of others than that of the Resolving of Con-
cepts in the establishment of the 3A Sanitary Stand-
ards for Dairy Equipment, and in which many
members of the Association participate. It is in-
cumbent of all to accept responsibility in some form
or another in the giving of self to the help of others;
this may be in participating in the work of com-
mittees, or in work of the affiliate organizations, or in
interesting others in the profession.

The tumbleweed gives up, and blows, and drifts
with the wind.

In Matthew, Chapter 24, Verses 38, 39, it states,
“For in the days that were before the flood, they
were eating and drinking, marrying and giving in

EprroriaAL NOTES

marriage, until the day that Noah entered into the
Ark. And knew not until the flood came and took
them away.”

I believe we can take counsel from a stafement
made by Abraham Lincoln at Springfield, Illinois, on
June 16, 1858, that “If we -could first know where
we are and whither we are tending, we could better
judge what to do, and how to do it.”

Our participation in thé meetings and affairs of
the Association is in keeping with these thoughts.

K. G. WECKEL, President

International Association of Milk and
Food Sanitarians, Inc.

REFERENCES
s 1. Milk Industry News, Milk Industry Foundation, Summer
Edition, 1951.
2. Milk Dealer, July, 1951, page 39.
3. “Stop Brucellosis,” National Brucellosis Committee, 1951.
4. The Surplus Is Gone, Roswell Garst, The Farmm Quarterly,
6, No. 1, 1951, page 32.
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CONTROL FOR THE FOOD INDUSTRY

*warfarin is o substance discov-
ered in the laboratories of Dr, Karl
Paul Link, Biochemistry Department,
University of Wisconsin, by Drs. Mark
A, Stahmann, Miyoshi lkawa and Link.
Warfarin was patented by the Wiscon-
sin Alumni Research Foundation and
developed with the help of Dr. Link's
research group. Warfarin rodenticides
are available under various trade
' names at drug, hardware, feed, seed,

general, and department stores through-
out the country.

P.O.

then kept there. Permanent bait stations assure year-round control.

Warfarin baits control rats and mice easily, efficiently, and economically,
regardless of season or location. With the aid of this University of Wis-
consin discovery, sanitation standards can be improved immeasurably.

Warfarin becomes lethal after small amounts have been consumed
over a period of days. No pre-baiting is required, and no “bait shy-
ness" is created. Infestations are reduced to the minimum level,
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Bacteriological Aspects of the
Evaluation of the Adequacy
of Pasteurization

(Continued from page 172)

organisms should be determined in
milk, cream, and ice cream mix.

Second, a heat-resistant, non-
pathogenic test organism should be
found whose heat-resistance is
greater than that of the most heat-
resistant pathogen. The slope of
the thermal death curve of this test
organism in various dairy products
should be nearly equal to that of the
most resistant pathogen.

Third, this test organism could be
approved by health officials and
made available to others for the
determination of adequacy of pas-
teurization treatments.

Fourth, sufficient studies could
then be made using the test culture
in various dairy products so that
curves could be prepared to show
any combinations of time and tem-

perature which would be comparable
to presently accepted standards of
pasteurization.

There will be ever-increasing re-
quests by the dairy industry for the
approval of new time and tempera-
ture combinations of HTST pas-
teurization for milk, ice cream mix,
cream, chocolate milk, sherberts, and
possibly other dairy products. A
unification of methods of study and
presentation of results will do much
to bring about a more rapid approval
of these pasteurization treatments.
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MINERALIGHT Ultra-Violet Light

FOR DETECTING MILKSTONE, FATS AND OTHER SOILS

For Sanitarians, Field
Men and Inspecfors )
Mineralight is a_compact port-":
able long wave ultra-violet light |
which causes fluorescence in
milkstone, fats, and other soils
not readily seen by the eye.

Used like a flashlight. Operates -
110 V-AC or batteries. Adapter ©
available for 110 V-DC. Carry-
ing case optional, but necessary
for battery operation. Moderate
cost Valuable aid to any size
plant. Indispensable in improv-
ing sanitary standards. Write |
for literature
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ASSOCIATION NEWS

(Continued from page 180)

The Journal will be printed in the
same town at one-half the present
cost. Thus, facilities are available
for expediting the work of the As-
sociation in serving the members

which it does not come, . . . that’s
even Russia, too. We even have
subscriptions in Russia and Czecho-
slovakia and France and Portugal
and Spain and Italy, and I even get
some in the language. I have a
fruit merchant, an Italian, that I
use for translations.”

This small book is a practical clear
presentation of the principles of mod-

ern microscopy, including a chapter -

on ultra-violet microscopy dnd one
on electron microscopy. It deals en-

tirely with the optical and mechani- .

cal features so that the microscopist :‘
can use his instrument intelligently
and to the best advantages by reason
of his understanding of its structure
and performance possibilities. The
illustrations are numerous and well
selected.

promptly. This mail, “T knew it
was big, but I had no real conception
myself. Usually it takes a full half
day to answer the correspondence
currently that comes in every day

., and probably it will even get
heavier than that. . . . I don’t think
there is a country in the world from

Practical Microscopy, by L. C.
Martin and B. K. Johnson.
Second edition. Published by
the Chemical Publishing Co.,
Brooklyn,- N. Y. 1951. 124
pages. 90 figures. $2.50.

An important new development in

sanitary pump design, the new Waukesha }Ta
One-Piece O-RING Rotary Seal eliminates i
the complicated parts of old-fashioned

rotary seals. In each New Waukesha

Pump, you have only TWO of these

rings instead of the usual twelve parts.

These rings flip out easily, and snap back

with a simple finger pressure — for

time-saving disassembly and assembly.

Already proven superior after thousands

of hours of plant service, these O-Rings

show no sign of leakage or wear.

Replacement, if ever necessary, costs

only a few cents.

The new One-Piece O-RING ROTARY
SEAL is only one of many great
advantages in the new Waukesha “P.D.”
Sanitary Pump. Get the whole story of
really modern pump performance today. '
Write for latest bulletins and prices. j
*p D, — Positive Displacement for smooth flow.
FEWER PARTS MEANS EASIER CLEANING, LESS WEAR

® Super-streamlined compact design.

e Sanitary Corrosion-Resistant ““Waukesha Metal” or Stain-
less Steel on product contact parts.

® Handles all liquids and semi-solids.

* New adjustable ball feet — for easy floor sanitation.

® Completely sanitary.

® Fewer Bearing surfaces for longer wear.

® Every pump ‘‘performance tested’’ before shipment.

® Positive Displacement pumping.

® No-agitating—No-aerating—No-crushing—no battering _

- of products.

WAUKESHA FOUNDRY CO.

WAUKESHA, WISCONSIN

é z 1007

SANITARY

PUMPS

Dependable Product of a Responsible Manufacturer
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ADVERTISEMENTS

FILTER FACTS FOR
DAIRY SANITARIANS

Eliminate Sediment
thru the

Y RAPID-FIO

e (Trade-mark of Johnson & Johnson)

FARM SEDIMENT CHECK-UP

One of the most valuable aids to clean
milk production developed by John-
son & Johnson, is the Rapid-Flo Farm
Sediment Check-up. Based on the
safer, more reliable filtration char-
acteristics of New Formula Rapid-Flo
Fibre-Bonded filter disks, producers
can see for themselves what kind of
sediment and how much is getting
into milk and are stimulated to take
corrective steps to eliminate causes.
As producers themselves say, “A

The RAPID-FIO Farm Sedim

1. After filtering each
can of milk (10 gallons
or less) carefully re-
move the used filter disk
from the strainer and
placeitonacardboard;, fi
to dry. B

2. When it is dry, ex-
amine the disk closely.
Identify the sediment
or extraneous matter,
in order to determine
where it came from,
so you can prevent any
more getting into milk
in the future.

A clean disk after

™ Badge of good dairy
farmers.”

clean, used filter disk is a badge of
merit of a good dairy farmer”.

Milk plants urging producers to use
the Rapid-Flo Farm Sediment Check-
Up daily show an immediate decrease
in the number of #3 and #4 sediment
tests resulting at the plant; increased
good-will among patrons; improved
quality and lowered costs. Ask your
Johnson & Johnson Filter Products
Division Field Service Representatives
for details.

ent Check-Up

ltering is the ""Merit

FILTER PRODUCTS DIVISION go%wwu a_goewww

4949 W. 65th Street

Chicago 38, lllinois
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Specially designed
CAKITE
DAIRY
CLEANING
Matenials and Methods

...to help you get
g

>

AN

Clomplitely—

Many bottle caps serve equally well in guarding

This FREE Booklet

Tells you how to save time, money, effort

® Removing milkstone with Oakite Com-
pound No. 36, the liquid detergent that
minimizes brushing, cuts cleaning time by

after delivery than Seal-Hood and Seal-Kap. as much as 214 hours a day.

e Bottle washing with Oakite Bottle-Soak,
the patented washing material that reduces

. fork is ved. 'The hand d _ bacteria counts by as much as 90%, lasts
or prying lork 1s required. e hand need never L up to twice as long as other solutions, cuts

costs as much as $456 a year.

milk against contamination until it reaches the con-

sumer. But none offer more complete protection

Both closures are easily removed. No special tool

touch the pouring lip. And once removed, both

Seal-Hood and Seal-Kap snap snugly back on, as e Lubricating conveyor chains with Oakite
. ” : . J 3 Composition No. 6, the wet-soap lubricant
often as necessary, for maximum protection till = e et mag 1 Tabsiatey, neuves

bottle breakage costs by as much as $5.32

the bottle is emptied. Being one-piece caps, they
a day.

also obviate the tendency to discard a separate

hood. ‘ Illustrated booklet also tells about Oakite can-
washing and conditioning, steam-detergent
cleaning, scale removal, etc. Get your copy to-
day. Write Oakite Products, Inc., 38C Thames

In every respect . . . wherever they’re used . . .
St., New York 6, N. Y.

Seal-Hood and Seal-Kap are doing a job of pro-
tecting milk—completely. (And dairymen like the

single-operation economy of these two closures.) 0 AKITE

CLEANING AND GERMICIDAL MATERIALS #

AMERICAN SEAL-KAP CORP.

11-05 44th DRIVE, LONG ISLAND CITY 1, N.Y.
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Wls the bill

Dacro P-38is the cap that fills the bill on every count.

Its protection is complete and dependable...house-

- B wives like its convenience...and it’s highly efficient
) in the plant. There’s just nothing like Dacro P-38
‘ for dependable sealing and all around satisfaction.

L

i
|
| ® Lessens the
|
A ® Easy to ope

® Makes o p§i’fect re-seal time after time

v

CROWN CORK & SEAL COMPANY
\ 3
DACRO DIVI\SION e BAILTIMORE 3, MD.
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KLENZAD}
'SERVICES

r D

Sure we use DIIAC..

- gy >

Just look at this HTSTunit

to pioneer the now famous Alternate
System of Cleaning. A Klenzade innova-

/ tion scientifically alternating organic
7 acid and alkaline detergents.

% to offer complete Plant Sanitation Sure
veys and set up Cleaning Programs
raising sanitation standards and reduce

/// ing labor and material costs,

% to offer simple, economical fiel[d and
plant Test Kits for testing solution
strengths of detergents, bactericides,

7 pH, water hardness and causticity.

s . : Z to offer the Chem-O-Shot . . . the only
New Diversey DilacRemoves Milkstone positive displacement feeder on the
Completely ... Safe, Fast, Easy to Use! market ., . . powered by motion of the

/ washer itself. Used on bottle washers
Z and can washers.

New Dilac provides exceptional penetrating,
complete wetting and dissolving action which
thoroughly soften and remove costly milk-
stone . . . leaves equipment bright and clean!

to offer Fog Sanitizing Units for apply.
ing sanitizing solutions to tank trucks,
storage tanks, milk cans and vats.

W

%
% to offer Mineralight Ultra-Violet Light
—__ . which detects milkstone by fluorescence,
Dilac is powerful, yet safe to use. .. hast A simple but efficient sanitation aid.
less to metal surfaces and skin when used ///
as directed! .

4
Dilac is another Diversey product designed 0%% KZW S W

to help you promote and maintain proper
sanitation. Write for technical information. Other services to the dairy industries include: Laboratory
Testing; Water Analysis; Boiler Water Treatment; Water

Chlorination; Detergent Brick Feeding; Vitamin Feeding and
-y,

.3“ :"».% THE DIVERSEY CORPORATION Educational Programs. Every well informed plant manager
%é{ £ In conts T Drverear Corperatlon fcunade) L should know all about these Klenzade Services.
s o Porl Credit, Ontario

Write for Complete Information

% %% %,
i .

.

Z
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@ 3 @ The chances are the avera

ge patient has never heard of “eubiotic” medicine.
ds immediately...

But speak to him of building a healthy body and he respon
“Oh, yes. Good food—plenty of exercise—lots of rest.

I know what you mean, Doctor,”
ood food is one of the first things.that comes to

he might say. Inevitably, g
d the prevention of disease are being discussed.

the patient’s mind when good health an
r the prevention of illness—the first phase

The Borden Company. Concentration on nutritional
Borden helps to build healthier

venting disease.

The physician’s responsibility fo
of medical care—is shared by
research and the development of better foods by
babies, healthier adults—vital to the American system of pre
Borden laboratory work does not stop, however, with the development of better foods.
The dozens of Borden quality control laboratories throughout the country
work around the clock to safeguard the purity and palatability of all Borden
food products. In Borden milk operations, for example, twenty-three separate tests
oves from the farm through the plant to the home.

Borden foods

are made on the product as it m

In leading hospitals and in thousands of American homes,
are depended upon for the chronically-ill; the convalescent and as

part of the regular dietary regimen.
Research workers and dietitians, in Borden laboratories and testing

ke food more attractive, more

kitchens, are constantly seeking ways to ma
wholesome. As a result, Borden food pro

important role in eubiotic me

ducts are playing an increasingly
dicine—helping to keep Americans

healthy and strong, at the world’s nutritional peak.

Manufacturers and distributors of BORDEN'S
Beta Lactose; BIOLAC infant food; DRYCO
infantfood; KLIM powdered whole milk;
BREMIL powdered infant food; MERRELL-
SOULE Powdered Skimmed Milk; MULL-SOY
hypoallergenic foods BORDEN'S Evaporated
Milk; STARLAC non-fatdry milk; Instant
Coffee; Fresh Milk; Ice Cream and Cheese.

Borden==>"

350 Madison Avenue, New York 17, N.Y.




State College Test Controls Horn Flies

with PYRENONE™ Space Spray

The Pyrenone spray used at the college was
similar to the above. 17 applications wer!

Horn fly population on 64 cows in
a test by state college experiment sta-
tion entomologists was kept down to
a level which was considered effective
control over a 172 day period using a
Pyrenone space spray, according to a
recent report. A total of 17 applica-
tions were made during the season,
using a small portable sprayer.

The spray was directed over the
backs of stanchioned dairy cows. No

renone”

applied with a portable space sprayer
e made during the 172 day season.

attempt was made to fill the barn
with insecticidal fog. Time for treat-
ing the whole herd of 64 cows was 10
minutes per treatment or three hours
for the complete season, and cost per
cow was low.

Pyrenones are non-toxic to man
and animals, and properly formu-
lated insecticides based on Pyrenone
are non-hazardous.

There’s no substitute for sanitation.

*Reg. U. S. Pat. Off.

U. S. Industrial Chemicals Co. Division of National Distillers Products Corpora-
tion, manufacturers of the famous Pyrenone insecticides for the farm, food
processing, transportation, storage and allied fields.

Horn flies feed almost entirely
upon cattle and develop from
eggs that are laid in catile
droppings. As many as four-or
five thousand horn flies often
live on a single animal. When
such a fly population is present
it necessarily robs the animal
of a large amount of its blood,
energy and food. Undoubtedly
such numbers weaken animals
and cause many of them to
become more susceptible to
diseases and parasites.
Pyrenone-based sprays are
safe for use on animals and
are proving effective for con-
" trol of this pest.

Spreading manure before flies have
a chance to breed plus thorough
barn cleaning prevents heavy fly in-
festations. And don’t ‘overlook good
barn drainage. Soil that's saturated -
with manure-laden water is a breed-
ing place for flies.

P S N
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Look around in construction camps.. . . facto-
ries . . . offices . . . schools . . . military posts
... and you’ll find that milk is now available
in its most convenient, sanitary form.

The credit for this advance belongs largely
to public health officials who long ago recog-
nized the disposable milk container as a step
on the road to better health. o

The Canco paper milk container carries
fresh, healthful milk just once—and then is
never used again.

Canco regards the support of this container
by public health officials as one of its most

~ significant achievements in making contain-

ers to help people live better.

TNt OR A REFUND.
é\‘g.\\ * oF, N
" Guaranteed by
(;ood Housekeeping

5

r,
4o o
: 74 Apyeanisto WS

CONTAINER )

AMERICAN CAN COMPANY

NEW YORK - CHICAGO - SAN FRANCISCO

. HAMILTON, CANADA
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COW CLIPPING TIME IS HERE

Emphasue Regular Cllppmg as the flrst step in

- g~

EWART

STEWA

CLIPMASTER

When cows are stabled, good sanitary
practice calls for a regular clipping
program. Clipped cows are easier to
keep clean. Clean cows mean less
sediment and a lower bacteria count.
Milk with a lower bacteria content is
more desirable.

Leading health authorities say: “A Powerful Motor
regular clipping program means Inside the
more wholesome milk. Itis an essen- Handle
tial step in the productlon of quality
dairy products.” Emphasize the ad-
vantages of regular clipping. It
reduces sediment, lowers bacteria,
avoids contamination and increases
profits from production of cleaner,
higher quality milk.

Free!

Bulletin 100—“The
Method and Benefits
of Clipping Dairy
| Cattle and Other
. Farm Animals.” This
handy manual illus-
| trates the 5 simple
—==== steps in clipping
dairy cattle that can

Handy, interchangeable electric Grooming
Brush head fits Glipmaster.

HE METHOD AND BENEFTS
or cume ARy cm\-i

be easily learned by everyone. Con- An electric grooming brush saves time and
tains no advertising. Send for your does a more thorough job of cleaning than
free copy. hand brushing.

Wl CORPORATION (formerly Chicago Flexible Shaft Co.) Dept. 142,

5600 West Roosevelt Road, Chicago 50, lllinois
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CULTURE MEDIA
for Examination of Milk

Bacto-TrRypTONE GLUCOSE EXTRACT AGAR
is recommended for use in determining the total bacterial plate count of
milk in accordance with the procedures of “Standard Methods for the

Examination of Dairy Products” of the American Public Health Association.

-

Y
Upon plates of medium prepared from Bacto-Tryptone Glucose Extract
Agar colonies of the bacteria occurring in milk are larger and more

representative than those on media previously used for milk counts.

Bacto-PrROTEOSE TRYPTONE ACAR

is recommended for use in determining the bacterial plate count of Certified
Milk. The formula for this medium corresponds with that suggested in
“Methods and Standards of Certified Milk™ of the American Association of
Medical Milk Commissions.

Bacro-VioLer REp BILE AcAr
is widely used for direct plate counts of coliform bacteria. Upon plates

of this medium accurate counts of these organisms are readily obtained.

5

Bacro-BriLLiaNT GREEN BiLeE Z%

Bacro-FormMATE RICINOLEATE BROTH
are very useful liquid media for detection of coliform bacteria in milk.

Use of these media is approved in “Standard Methods.”

Specify “DIFCO”

The Trade Name of the Pioneers in the Research and Development
of Bacto-Peptone and Dehydrated Culture Media

DiFrco LABORATORIES

DETROIT 1, MICHIGAN

Printed in U. S. A.





