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GET HIGHER YIELD...LOWER COSTS...WITH

e HEAT EXCHANGER

for CONTINUOUS Heating and Cooling ;
or ULTRA-HTST pasteurizing of LIQUIDS and SEMI-SOLIDS f

Er e

AT ITS BEST ON ICE CREAM MIX . .. For example for fastest heat-
ing from 180° to 220° F. Gives you uniform efficiency on long runs.
Because mix is continuously swept away from cylinder walls there’s no

film build-up, “bake-on” or heat exchange drop-off. Equally effective
for cooling or chilling.

STEAM HEADER
STEAM JACKET
PRODUCT CYLINDER

ProBUCT IN

Twin cylinder

heater—(also in 1, CONDENSATE
3 and 4-cyl.) ouT

. Manufactured and Distributed Solely by

MFG. COMPANY
General and Export Offices: 1243 W. Washington Blvd., Chicago 7, lllinois
Branches in 23 Principal Cities

CREAMERY PACKAGE MFG. CO.
OF CANADA, LTD. |
267 King Street West « Toronto 2B, Ontario f

THE MARK OF DISTINCTION IN DAIRY FOOD PROCESSING EQUIPMENT

-

4 3
!
H 2-Cyl. f°"ld"e°t “Costs You 1. CP Crescent Plate Heat Exchangers 2. CP Pumps for every need (Rotary Type shown)
expansion
coo‘:l,lng with Less per Pound 3. CP Homogenizers and High Pressure Pumps 4. CP Refrigeration—cooling-storage-
ammonia or Freon of Production®' freezing 5. CP Vacuum Pressure Processing Tanks
Ask for

Technical Data Ask About CP Materials Handling Conveyors
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| /. RAPID-FLO’

} ’ points the way

| ) to better milk
i quality

Quality milk, every step of the way, is essential for producing the very
best dairy products.

Here are three important ways you can help control the quality of milk
coming into your plant:
I Furnish your producers with the recognized leader in milk
® filters—engineered RAPID-FLO Single Faced Filters.

2 Urge them to follow the simple steps of the RAPID-FLO
® CHECK-UP for mastitis and sediment . . . for either gravity or
in-a-line filters.
3 Follow a regular sediment testing program to maintain high
® quality standards.

Use RAPID-FLO engineered filters regularly and get the extra benefit of
clean milk production and safe filtration at all times.

FILTER PRODUCTS DIVISION

4949 West 65th Sireet Chicago 38, lllinois
Copyright, 1958, Johnson & Johnson, Chicago

Prepared by
Wesley Aves & Associates




The Right COMBINATION for Better Sanitation

Now . .. build sales-winning performance into your

detergent-sanitizers by including Triton X-100 deter-

gent and new HyamiNE 3500 germicide in your for-

mulations.

TRITON X-100, an alkyl aryl polyether alcohol, imparts
superior hard surface detergency ... excellent grease

emulsification . . . and free rinsing.

HYAMINE 3500, a 509, aqueous solution of a new, se-
lected blend of alkyl dimethyl benzyl ammonium chlo-
rides, gives you high germicidal activity in hard water.
In use solutions it is an effective bactericide, sanitizer

and deodorant in waters containing up to 550 ppm

hardness. Alkaline-built detergent-sanitizers are effective
in waters up to 1250 ppm hardness.

Write for test samples, additional information, or help
in formulating a liquid or powdered detergent-sanitizer
with Trrton X-100 and Hyamine 3500.

Chemicals for Industry
R-l ROHM & HAAS
COMPANY

WASHINGTON SQUARE, PHILADELPHIA 5, PA,

Representatives in principal foreign countries

TRITON and HYAMINE are trade-marks, Reg. U.S. Pat. Of.
and in principal forergn countries.
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bulk milk cooling tank...

top-quality milk is stored. And it’s the very best milk avail-
able because the producer who uses this tank also uses the
best cleaners and sanitizers he can find.

For example, to keep this tank sanitized, he uses PENNSAN

. a noncorrosive sanitizer and cleaner that actually
brightens the stainless steel of the tank. PENNSAN sanitizes,
controls milkstone, conditions stainless steel, cleans, and
guards against corrosion.

PENNSAN is produced by Pennsalt—a chemical company
that’s been supplying farmers with cleaners and sanitizers for
over 100 years. Because of our mutual interest in dairy sani-
tation, we’d like you to become better acquainted with
Pennsalt B-K products — such as PENNSAN. For detailed
information, write B-K Dept. 594, Pennsalt Chemicals \
Corporation, Three Penn Center, Philadelphia 2, Pa.

To take care of every milk plant and dairy farm
cleaning and sanitizing job... for every type of
water hardness . .. there’s a Pennsalt B-K product
made. For example:

LJ \

.. chlorinated cleaner for circulation cleaning
of pipeline milkers.

PENNSAN®

...new liquid sanitizer with added cleaning power
.. effective against a broad range of bacteria.

' v,iBiryKi‘)@'fL,i,qui»d ‘__CI-:ea'ner

.. superior liquid detergent removes butterfat,
keeps milker rubbers clean and fresh.

2 B-K@",.Chldrine'-éea"’rihg Powder

... for sanitizing all utensils before use, and for
washing cows’ udders and teats.

Pennsalt

Chemicals

ESTABLISHED 1850
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HE":--DELIVERED MILK

Chances are Heil helped deliver this child’s milk
.. because more milk is delivered in Heil tanks
than all others combined.

You can count on the milk being fresh and pure.
For more than 25 years, Heil has led the way in
sanitary design of milk transport tanks. Heil
“firsts” include —
® removable snap-on door gaskets for easier

cleaning
@ 3-compartment cabinet for sanitation by isolation
® FRIGID-LITE* plastic tanks, newest and most

advanced design in the industry

Other improved features for better sanitation
include a wall-mounted pump to simplify cleaning
of compartment floor, clamp-type valve that’s easy
to remove for daily cleaning, and single gasket and
locking device to seal the manhole and dust cover.

Heil takes pride in doing its part to help sani-
tarians keep milk pure all the way to the consumer.

Sanitary 3-compartment cabinet is handy to use and keep clean.
Plastic doors are hermetically sealed providing superior insulating
efficiency, have snap-on gaskets, are warp-proof and dust-tight.

' THE HE@ €o.

3000 W. Montana St., Milwaukee 1, Wisconsin
Factories: Milwaukee, Wis., Hillside, N. J., Lancaster, Pa.

Heil products for the dairy industry include pick-up and transport tanks _of
stainless steel and FRIGID-LITE* plastic, cylindrical and rectangular milk

storage and cooling tanks,
*Registered trademark

HAYNES SNAP-TITE GASKETS

MOLDED TO
PRECISION STANDARDS

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

DURABLE
GLOSSY SURFACE
DESIGNED TO

s ) LOW COST...RE-USABLE

FITTINGS ) LEAK-PREVENTING
NEOPRENE GASKET for Sanitary Fittings

Gheck these SNAPTITE Aduantages

Tight joints, no leaks, no shrinkage Time-saving, easy to assemble
Self-centering

No sticking to fittings
Eliminate line blocks

Odorless, polished surfaces, easily cleoned Help overcome line vibrations

Sanitary, unaffected by heat or fats

Non-porous, no seams or crevices

Withstand sterilization Long life, use over and over

Available for 17, 1%, 2%, 2%” and 3” fittings.
Packed 100 to the box. Order through your dairy supply house.

THE HAYNES MANUFACTURING CO.

4180 Lorain Avenue - *. Cleveland 13, Ohio. . .

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

-, 7
- /S
» . rd 2
’ HAYNES-SPRAY

U.S.P. LIQUID PETROLATUM SPRAY souts et
USP. UNITED STATES PHARMACETICAL STANDARDS . AREE vﬁﬁsu :

CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY ~ HOMOGENIZER PI -
NEUTRAL. WILL NOT TURN RANCID — CONTAMINATE OR  SANITARY SEALS iTopigrs fnes

TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. CAPPER SLIDES & PARTS
POSITIVE PUMP PARIS
SANITARY —-PURE - GLASS & PAPER FILLING
MACHINE PARTS
ODORLESS —TASTELESS and for ALL OTHER SANITARY

MACHINE PARTS which are
cleaned daily.

The WModewe HAYNES -SPRAY iethod of Lubnication
Couborms mith the Witk Ondivauce aud Code
Recowmended by the U. S. Public Health Sewice

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

PACKED 6-12 oz. CANS PER CARTON SHIPPING WEIGHT—7 LBS.

THE HAYNES MANUFACTUR.NG CO.
4180 Lorain Avenue °* Cleveland 13, Ohio




Seamless ¢ Solderless
Easy to Clean

Dairy-barn tested and approved,
Superior milk pails, strainers and
cans save work, save time and make
milk handling easier. Glass-smooth

finish is as easy to clean as a china m D
plate. Heavily welded Superior con-

struction and other exclusive features
provide long life and lowest upkeep

cost. Superior products give superior
service,

JoxuN Woob ComPANY

Superior Metalware Division
St Paul, Minn.

WIRE CRATES for paper and glass botiles ®
DISPENSER CANS * MILK CANS ° ICE CREAM
CANS * HARDENING BASKETS * HOODED and
OPEN PAILS * STRAINERS

Metalware for the Dairy Industry and Waste Receptacles
Haverly Equipment Division
Royersford, Pa.

Farm Bulk Milk Coolers

Baffle Cup
Strainer

SPECIFY

. the only complete line of microbiologial reagents and media

Culture Media )
Microbiological Assay Media
Tissue Culture and Virus Media
Bacterial Antisera and Antigens
Diagnostic and Serological Reagents
Sensitivity Disks Unidisks :
Peptones Hydrolysates Amino Acids .
Enzymes Enrichments Dyes Indicators
Carbohydrates Biochemicals

over 60 years experience in the preparation of Difco products assures
UNIFORMITY STABILITY ECONOMY

Complete Stocks Fast Service 24-hour Shipment

Difco Manual and other descriptive literature available on request

DIFCO LABORATORIES
DETROIT 1, MICHIGAN
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The Federal Food, Drug, and Cosmetic Act en-
forced by the Food and Drug Administration is the
legal instrument which guards and protects the safety
of all our foods, drugs, and cosmetics. Under this law
a food may not contain any amount of added poisonous
substance unless a safety level called a “tolerance”
has been established for that substance. A recent
amendment to the law, called the Miller Amendment,
provides specifically for tolerances for pesticide chem-
icals added to raw agricultural products. If a tolerance
has been established, the amount of the substance
present must not exceed the tolerance. Such tolerances
have been established for many pesticide chemicals
on a large variety of raw agricultural commodities.
You may ask if tolerances have been established or
considered for milk. They have been considered but
no tolerance yet has been established for any such
substance in milk. The Food and Drug Administra-
tion takes a serious view of any proposal to add
foreign substances to milk and milk products. Let
us examine the problem in its several ramifications.

Soon after the Food and Drug Act of 1906 became
law, the Bureau of Chemistry of the Department of
Agriculture, which then enforced the law, adopted
the policy that milk should not contain added pois-
onous chemicals such as formaldehyde. This policy
was reaffirmed shortly after World War II, when DDT
became available for civilian use. It was discovered
that use of DDT for fly control in dairy barns results
in DDT in the milk as it comes from the cow. With
this discovery the Food and Drug Administration
restated the policy that milk should not bear added
poisonous substances. The Department of Agriculture,
in registering labels for DDT, required warnings
against use of the chemicals around dairy animals
and against treated forage of dairy animals. These
warnings, if followed, should keep the pesticide out
of milk.

Today, the policy of the Food and Drug Adminis-
tration that there shall be no residues in milk is being
subjected to searching scrutiny. Agricultural authori-
ties, pesticide manufacturers, and others are asking
whether it is necessary. We in the Food and Drug
Administration are quite willing to examine and re-

, consider the traditional policies in the light of cur-

rent facts and future discoveries.

1Presented at the Northwest Regional Milk Sanitation
Seminar, Portland, Oregon, September 12, 1957.

PESTICIDE RESIDUES IN MILK'

Arnorp N. MorTON
Seattle District, Food and Drug Administration,
Department of Health, Education, and Welfare

First, let us consider the basic reason for keeping
poisons out of milk. Milk is a unique food. It is the
principal article of diet for infants and many in-
valids, groups of people unable to resist physical
stresses with which normal children or adults can
cope.

Most of the pharmacological studies on pesticide
chemicals are made on weanling animals. These
studies show what level of poéisonous residues in the
diet of such animals causes no detectable harm, but
do they show what level of poisonous residue in the
diet of a suckling animal or a sick one is safe? We do
not know the answer. However, there are scientists
inside the government and outside it who have grave
reservations about the advisability of tolerating any
added poisons in milk on the basis of currently avail-
able pharmacological data. Certainly, if the Food and
Drug Administration’s traditional policy—“There shall
be no added poisons in milk’—were to be changed,
the change should come only after the most careful
consideration of all available facts by scientists in the
fields of pharmacology, medicine, and public health.

As mentioned above, we establish tolerance today
under the Miller Amendment to the Food, Drug, and
Cosmetic Act. The amendment provides that a peti-
tioner may request a tolerance for a pesticide chem-
ical in a raw agricultural commodity. If the petition
shows that the requested tolerance level is safe and
can be met and if the Department of Agriculture
certifies that the pesticide chemical is useful, then
the Food and Drug Administration establishes a per-
mitted tolerance level for residues of the chemical.
In harmony with the requirements of the Miller
Amendment we will accept and file petitions request-
ing tolerances in milk, provided, however, that the
basic evidence specified in the law is included in
the petition. We will consider each application on
its own merits and if a petition demonstrates the safety
of the requested tolerance in milk we will establish a
tolerance.

Prominent scientists, responsible industry mem-
bers, and law enforcement officials agree that the
Food and Drug Administration must require greater
evidence of safety in setting a tolerance in milk than
would be required to justify a tolerance on other
foods. It is not known whether FDA will ever set a
tolerance greater than zero for any pesticide in milk.
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That is where we stand today. Our fundamental phi-
loscphy is being scrutinized and re-evaluated but it
is not changed now. Milk containing residues still
is illegal in interstate commerce.

Returning now to the specific problem of DDT in
milk, the Food and Drug Administration has been
concerned for several years that food bearing residues
of this substance and other chlorinated hydrocarbon
pesticides may have public health significance. It
is ncw well established that DDT concentrates in the
fat when taken into the body of an animal. In the
case of dairy animals, the DDT is excreted in the
milk and because of its fat solubility it will be con-
centrated in the fatty dairy products such as cream,
butter, and cheese.

Let us make no mistake, DDT is a “poison” as the
term is ccmmonly understood—otherwise it would
not be effective as an insecticide. Injury to man from
consumption of foods contaminated with small
amounts of DDT has not been demonstrated. How-
ever, changes in the liver have been noted in rats
fed a diet containing only 5 parts per million of DDT.
It is known that DDT accumulates in the fat of
human beings exposed to the insecticide.

The position of milk in the American diet is su-
preme. Dairy products make up a little more than
29% of the average civilian diet in the United States.
Fluid milk itself constitutes at least 25%. Compare this
with other foods in our diet: wheat products make
up 9%; potatoes, less than 8%, and no single class of
fruit more than 3%. The integrity and wholesomeness
of milk and milk products as the principal diet of
infants and an important element of diet throughout
the human life must not be brought into question.

With the development of scores of new insecticides
during the last decade it has become increasingly
apparent that some of these do constitute a threat to
the safety of our milk supply. A number of these new
insecticides have been found similar to DDT in that
they are accumulated in the fat of dairy and meat
animals and excreted in the milk. Let me re-empha-
size, since no tolerance has been established for any
pesticide in milk, milk containing DDT and these
other insecticide residues is illegal under the Federal
law.” Most states and many cities have similar laws.

This means that insecticides used on cows, in dairy
barns, cream stations, and processing plants must be
selected and used with great caution in order to
avoid contamination of milk or other dairy products

2 Subsequent to the delivery of this paper, and after review
and recommendation by an advisory committee, FDA estab-
lished a zero tolerance for methoxychlor in milk.

at all points from farm to consumer. To the farm
producer it also means that crops grown either for
use or sale for feeding dairy and meat animals must
likewise be free from poisonous residues which may
be transferred to the milk or meat or within any tol-
erance which may be set for the feed from forage
crops.

During the fall of 1955 and early 1956, about 1600
samples of milk from all sections of the United States
were collected by our inspectors. The samples were
frozen, packed in dry ice, and shipped by air to our
Washington laboratories, where they were examined
for antibiotics. Half the samples also were examined
for pesticide residues. Sixty-two per cent of the 800
samples tested contained pesticide residues. Pesticides
were encountered in the following order of incidence:
BHC 60%; DDT 54%; Lindane 26%: Rhothan 24
%, and Methoxychlor 3%. There seems to be two main
sources of milk contamination: residues on forage
crops, and contamination as a result of insecticide
sprays either on cows themselves or in the barns and
surroundings.

The presence of these residues in the nation’s milk
supply is a serious problem to the dairy industry and
to enforcement officials alike. The Food and Drug
Administration is convinced that an educational pro-
gram in depth is the best solution. Acting on this be-
lief, our first step was to transmit to the U.S. Depart-
ment of Agriculture and Public Health Service the
results of our 1955-56 survey, both ‘as to pesticides
and antibiotics.

The Department of Agriculture immediately initi-
ated an extensive educational program designed to
eliminate antibiotics and pesticide residues from the
milk supply. During the period from February to
April of this year four regional committees of State
Extension dairymen met to consider the problem with
State Extension directors and members of the De-
partment of Agriculture. The recommendations of
these committees for eliminating antibiotics and pes-
ticide residues from the milk supply have been sent
by the Department of Agriculture to all states for
their use. The recommendations are being distributed
widely through farm and trade meetings, schools,
county agents, radio, TV, the press and other media.

I.ast month the Food and Drug Administration
issued guide lines for the responsible use of pesti-
cides to assist producers and manufacturers of dairy
products in assuring the legality, safety, and whole-
someness of their products with respect to the possi-
bility of contamination with pesticides. These guide
lines are based on the best information now available,
which admittedly is incompletely and subject to
change in certain instances. Much of our knowledge

el e U e
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E Chlorthion—spray, bait

in this field has resulted from very recent investiga-
tion. Where the available information is not adequate
to show that no contamination of milk will result from
the recommended use, we can only advise against
such use until the evidence is developed. The law
places responsibility for developing this evidence on
the manufacturer of the pesticide or the proponent of
its use for the purpose. However, it is the responsi-
bility of the Food and Drug Administration to take
whatever action is necessary for the protection of
the public health and the integrity of the nation’s food

supply.

The following guide lines which were correct as
of July 16, 1957 are quoted. We should recognize that
it may become incomplete or inaccurate as more
knowledge is available as new products are registered
for these uses and new tolerances are established. We
plan frequent revision of the statement as it may be
necessary.

“1. Insecticides which are safe for spraying cows and for
other uses in and around the dairy barn, provoided that utensils
and the drawn milk are adequately protected:

]

Pyrethrins MGK 264
Piperonyl Butoxide MGK R-11 (repellant)
Allethrin Tabutrex (repellant)

“2. Insecticides which may be used for fly control around
dairy barns, provided the insecticides are not sprayed directly
onto the cow or on the feed trough, and provided utensils and
the drawn milk are adequately protected:

Dipterex—bait only
Lindane—spray, bait
Methoxychlor—spray only
TEPP—bait or floor spray only

Diazinon—spray, bait, cords
Parathion—cords only
Malathion—spray, bait
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“3. Certain pesticides may be used on growing crops in-
tended for dairy cattle feed provided the amounts
remaining on the feed do not exceed approved tol-
erance levels. When the pesticides are used accord-
ing to label directions, crops sprayed with the fol-
lowing pesticides are within legal tolerance levels
and are considered safe:

Methoxychlor Sabadilla
Heptachlor Ryania
TEPP Malathion
Rotenone Parathion

Pyrethrum (Pyrethrin-piperonyl butoxide)

“Although a number of other insecticides have been used for
these purposes in years past, the recent discoveries regarding
appearance of insecticides in milk from spraying of the cow or
other uses around the dairy barn, have made it necessary to
re-examine the propriety of uses of insecticides other than those
listed above. The public should not be used as ‘guinea pigs’
for the testing of products which may be injurious.”

TEPP when used according to directions on grow-
ing crops will not leave a residue. Rotenone, Pyre-
thrum, Sabadilla, and Ryania are exempt from re-
quirement for tolerances when used according to di-
rections on growing crops.

If you have an insect problem which cannot be con-
trolled by one of the insecticides listed as safe, consult
an expert for advice as to what may be used and
what special precaution may be necessary to ensure
protection of dairy products.

With the combined efforts of industry and govern-
ment we are convinced substantial progress is being
made. The market for dairy products depends upon
continuing public confidence in their safety, integrity,
and wholesomeness. Let us ensure this continued con-
fidence. Thank you for this opportunity to discuss a
most vital subject at your Milk Sanitation Seminar.
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STATISTICAL COMPARISON OF LOGARITHMIC-AVERAGE, 3-OUT-OF-4,
AND 3-OUT-OF-5 METHODS FOR GRADING MILK BY PLATE COUNTS

!.

E. K. Harris, L. A. Brack, anp C. E. ZIMMER
Robert A. Taft Sanitary Engineering Center
Public Health Service
Cincinnati, Ohio
(Received for Publication May 5, 1958)

Analyses of 469 series of plate counts from milksheds in almost
every region of the country showed clearly that the 3-out-of-4 meth-
od of grading bacterial quality of milk by plate counts is considerably
more stringent than the log-average method. In practice a 3-out-of-5
rule yields about the same proportion of violations and degradings
as the log-average. These findings held for a grade limit of 100,000
as well as 200,000 colonies per ml. Wide, roughly periodic fluctuations
in plate counts were often observed, but did not appear to be re-
lated to season of the year.

The Milk Ordinance and Code (1) recommended in
1953 by the Public Health Service, specifically rec-
ognizes two methods of averaging total plate counts
to judge compliance with bacterial standards of raw
milk quality. Briefly, one rule specifies that the log-
arithmic (geometric) mean of the last four consecu-
tive counts be calculated and compared with the rec-
ommended standard of 200,000 per ml. Under the sec-
ond rule, the last four counts are examined separately
and the milk supply is judged to comply with the
standard if at least 3 of these 4 are below 200,000
per ml.

From time to time the agreement of these two
methods in practice has been questioned on
the grounds that a milk supply with bacterial count
fluctuating close to the standard will be placed under
suspicion more frequently by the 3-out-of-4 than by
the log-average method. Theoretical calculations
given below suggest that this is probably true. The
most convincing evidence, however, has been de-
rived from a study of several hundred series of plate
counts made available through the cooperation of
local sanitation and health officials. Finally, the use
of punched card methods, including high-speed com-
puting, has revealed considerable information about
the distribution of serial plate counts from a milk
supply.

" These areas were: St. Paul, Minn.; Houston, Tex.; Des Moines,
Ia.; Louisville, Ky.; Jefferson City, Mo.; Tulsa, Okla.; In-
dianapolis, Ind.; Atlanta, Ga.; Portland, Ore.; Magnolia,
Miss.; Birmingham, Ala.; Albuquerque, N. Mex.; Lynchburg
and Roanoke. Va.; Dover, Del.; Rensselaer, N. Y.; Sheridan,
Wryo.; and Grand IForks, N. Dak. '

Dr. E. K. Harris has been in charge of statistical services
at the Robert A. Taft Sanitary Engineering Center, Public
Health Service, Cincinnati, Ohio, since 1952. A graduate of
Trinity College, Hartford, Connecticut, he obtained his Ph.D.
from Yale University, and served for two years as instructor
in biostatistics at the University of California in Berkeley be-
fore joining the Public Health Service.

TaEORETICAL COMPARISONS

We assume that the logarithms of plate counts
from a given milk supply arise from a homogeneous
normally distributed population, at least over the six-
month grading period generally covered by four or
five consecutive counts. Plate count records examined
in this study have shown an average geometric stand-
ard deviation (i.e., standard deviation of log count)
of about .50 over the entire period of record, and
this value is used in the following discussion. Actually,
the relative properties of the methods for judging
plate counts remain the same under geometric stand-
ard deviations as low as, say, .10 or as high as 1.2.

Assuming then that successive log plate counts with-
in a grading period are normally distributed with
mean equal to log G—where G is the true geometric
mean colony count per ml.—and standard deviation
50, we compute the following probabilities: (a) that
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a-logarithmic average of 4 independent counts will
exceed 200,000 and that the last of such counts ex-
ceeds 200,000, (b) that at least one of the first three
counts and the fourth count exceed 200,000, and (c)
that at least 2 of 4 successive counts and a 5th count
exceed 200,000—an hypothetical 3-out-of-5-rule. These
probabilities are listed in Table 1 for values of G
ranging from 80,000 to 300,000 colonies per ml. The
formulae needed to compute these probabilities are
given in an appendix.

The 3-out-of-4 rule appears much more stringent
than the log-average method. A less strict 3-out-of-5
rule would come closer to the log-average method but
would still, in theory, yield a higher proportion of
unfavorable revorts.

These probabilities cannot be taken as absolute
measures of the expected proportion of violations in
practice. They are useful only in comparing various
grading rules. There are two reasons for this limita-
tion. First, the value of .50 used as the geometric
standard deviation is an average over many months
of record for each producer. Any such long series of
plate counts is usually not homogeneous but consists
of hills and valleys of high and low counts, reflecting
changing conditions on the farm. Consequently, with-
in any grading period, the counts are likely to show
a smaller standard deviation. Second, in practice,
moving sets of four counts (each set differing from
the preceding in only one count) rather than com-
pletely independent sets are examined. In milk of ac-
ceptable bacterial quality during a given grading
period these factors will operate to lower the proba-
bility that any individual set of counts will show a
violation; in milk of poor quality they will tend to
raise the probability. In other words, one may expect
that in actual use the grading methods work more
efficiently than is indicated by Table 1.

Frerp TEsT

To check the foregoing results on observed plate
counts a large volume of data was made available to
the authors through the generous cooperation of milk

TaABLE 1—THEORETICAL PROBABILITIES OF VIOLATION OF
200,000/Mr. Grape Lizvit UNDER THREE GRADING METHODS.#

G Log-Average 3-out-of-4 3-out-of-5

80,000 .018 .109 .043
100,000 .041 .169 .083
120,000 074 .229 131
140,000 .081 .288 184
160,000 156 .342 239
180,000 203 .392 292
200,000 250 438 .344
220,000 .286 479 .392
240,000 .320 516 437
260.000 .352 .550 478
280.000 .380 .580 515
300,000 407 607 .549

aBased on geometric standard deviation equal to .50
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sanitation officials, laboratory directors, and health
officers in 17 metropolitan areas representing almost
every region of the country.” In all, records of 469
producers were examined, each consisting of a series
of consecutive plate counts ranging from 11 to 63 in
number, with a median of 20 per farm. These rec-
ords covered the years 1954-1957 and averaged two
years experience with each producer. Data were
transcribed to punched cards to allow rapid comput-
ing and tabulating of moving averages and of grade
limit violations as indicated by the log-average, 3-
out-of-4, or 3-out-of-5 methods.

As specified in all the rules, no violation was listed
if the last count in the given set of 4 or 5 being ex-
amined fell below 200,000. A repeated violation, im-
plying degrading or suspension of permit, was noted
if an unsatisfactory count followed the original viola-
tion immediately or after no more than one satis-
factory count. If more than one satisfactory count in-
tervened it was assumed that subsequent poor counts
had occurred during a new six-month grading period
and therefore no degrading would be warranted. An
arbitrary decision like this was necessary since col-
lection dates of only the first and last samples in each
series had been requested from the cooperating agen-
cies.

Of the 469 plate count series examined in this study,
196 (42 percent) contained at least one violation of
the 200,000 per ml. grade limit. The median count in
these 196 supplies ranged from 3,000 to 320,000 per
ml. with a surprisingly low average (i.e., average
median) of 73,000 per ml. Seventy-five percent
showed median plate counts less than 100,000 per ml.,
indicating that in many cases a sudden run of high
counts had appeared in milk which was usually of
acceptable quality.

The tabulation of these grade limit violations by
grading rule showed:
(a) Log-Average Method: 162 initial violations. fol-
lowed by repeated violations in 67 cases;
(b) 3-out-of-4 Method: 310 initial violations, followed
by repeated violations in 130 cases;
(¢) 3-out-of-5 Method: 154 initial violations, followed
by repeated violations in 55 cases.
In only three instances were violations indicated by
the log-average, but not by the 3-out-of-4 method.
These results partially confirm the conclusions
drawn from the theoretical analysis summarized in
Table 1. The 3-out-of-4 method is undoubtedly a
stricter grading rule than the log-average method. On
the other hand, the 3-out-of-5 method appears to
yield in practice about the same proportion of viola-
tions and degradings as the log-average rule, al-
though theoretically the former seemed slightly more
stringent.
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A check on agreement between the log-average and
3-out-of-5 methods revealed that the two agreed in
64 percent of 182 initial violations detected by one
or both methods. Of 74 repeated violations following
the initial offense the two methods agreed in 55 per-
cent. The number of violations detected by one meth-
od but not by the other was almost identical for each.

As mentioned earlier, 273 (58 percent) of the 469
series of plate counts contained no violations of the
200,000 per ml. limit. The median count in these sup-
plies ranged from 2100 to 88,000 per ml., averaging
17,000. Since more stringent bacterial standards are
used in some localities, these counts were examined
in a manner identical with the others, but using a
grading limit of 100,000 per ml. Only 81 of the 273
series contained a violation of even this more severe
grade limit. Tabulation by grading method showed:

(a) Log-Average Method: 34 initial violations, fol-
lowed by repeated violations in 9 cases;

(b) 3-out-of-4 Method: 101 initial violations, followed
by repeated violations in 36 cases;

(c) 3-out-of-5 Method: 35 initial violations, followed
by repeated violations in 12 cases.
This is the same pattern of results as was observed
with respect to the higher grade limit.

Tae DistriBuTION OF PLATE Counts OvER TIME

Access to high-speed computing facilities allowed
us to examine in detail the statistical distribution of
each series of counts. Certain statistics, such as med-
ians, geometric means and geometric standard devia-
tions, proved useful in the present study. Other in-
formation derived from these analyses, which could
not have been carried out on so many series of counts
except through high-speed computing, may be con-
sidered “bonus”—not essential for the immediate aims
of the present study, but possibly of value in the gen-
eral sanitary control of milk.

For example, each count in a series was checked to
see whether it fell above or below the median. A
sequence of one or more consecutive counts all fall-
ing above, or below, the median constitutes a “run.”
Under the hypothesis that serial counts are randomly
distributed in time about the median, statistical
theory is available (2) to determine the expected fre-
quency of runs in a series with a given number of
counts. Further, percentile values may be obtained
such that, for example, no more than 5 percent of
series of, say, n counts randomly distributed in time
should show numbers of runs fewer than the given
value. We were particularly interested in testing
whether observed series showed too few runs in order
to check the possibility of significant periodic flucta-
tions in counts. This point was mentioned earlier in

commenting on the rather low median count typically
observed among the 196 farms which committed at
least one violation of the 200,000 per ml. grade limit.

Limiting our consideration to these farms, the runi
test revealed definite indication of such nonrandom
fluctuations in the counts of many milk supplies.
Whereas 5 percent of these series would have been
expected by chance alone to show smaller numbers
of runs than the theoretical 5 percent values, actually
20 percent (39) of the 196 series yielded such results.

Finally, to allow convenient visual inspection of
each individual series, the data cards were fed through
a high-speed printer which graphed the serial log
counts, assuming equal intervals of time between suc-
cessive counts. Although this assumption was not al-
ways valid, information on the span of months covered
by each series and the number of counts included in-
dicated that as a rule one count was obtained every
three weeks to a month.

Of the 39 series of plate counts yielding too few
runs, 9, or 4.6 percent of 196 did not exhibit noticeable
periodic fluctuations. These series may represent the
5 percent significant results expected purely by chance.
Many other series showed fluctuations of a more or
less periodic nature, which appeared entirely unre-
lated to season of the year. Often varying from farm
to farm within a milkshed, they probably depend on
tactors peculiar to the individual farm. In 10 percent
of the 196 series discussed above, including 6 of the
29 showing significantly few runs, wide fluctuations
throughout the major portion of a series were followed
by consistently low counts towards the end, implying
tightening of sanitary control in these cases.

SuMMARY

Theoretical comparisons indicate that thé 3-out-of-4
method is considerably more stringent than the log-
average method for grading bacterial quality of milk
by plate counts. A less strict 3-out-of-5 rule would
agree more closely with the log-average method, but
in theory would still yield a higher proportion of un-
favorable reports.

Detailed analyses of 469 series of actual plate counts
representing milksheds from almost every region in
the country clearly confirmed the theoretical compari-
son of the log-average and 3-out-of-4 methods and
showed that in practice the 3-out-of-5 rule yields about
the same proportions of violations and degradings as
the log-average. These findings held for a grade limit
of 100,000 as well as 200,000 colonies per ml.

Further study of these series showed that wide,
roughly periodic fluctuations in plate counts often oc-
curred. Such variations did not appear to be related
to season of the year and probably reflected chang-
ing conditions on the individual farms.
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APPENDIX

Formulae for Computing the Probabilities Given in
Table 1:

1. Log-Average Method:

Let T represent the total of four consecutive log
counts, writing T = x: + x2 4xs 4-x:. We require the
probability that T, greater than or equal to, 4x log
200,000=21.2041 and x:, greater than or equal to, log
200,000=5.3010. Using the log normal assumption, the
joint distribution of T and x: is bivariate normal with
correlation, p=%. The difficulty of obtaining proba-
bilities under a bivariate normal distribution may be
avoided through transformation mentioned by Ken-
dall (3).

Let u denote the standardized variable

T-meanof T T -4log G

Std. Dev. of T 2x .50
where .50 is the assumed geometric standard devia-

tion of a single plate count. Let v denote the similar
variable

xi - mean of x« x: - log G
Std. Dev. of x« .50
Introduce the new variables

u-v

T-X4-310gG
7, — = 1.1547 _—

Vi-p ' 1.0
recalling that p—=%, and Z.=v. ‘

It is easy to show that Z: and Z: are independently
ncrmally distributed variables with zero means and
unit standard deviations and that the bivariate normal
distribution of T and x: reduces to the product of the
independent distributions of Z: and Z.. Therefore, to
compute the probability of violating the 200,000/ml.
grade limit using the log-average method, we find
the area under the standard normal curve from

7.*—=1.1547 [ 15.9031-31log G
1.0
to infinity and multiply this by the area from
5.3013 - log G
7o B
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to infinity. Call the latter area P, since we need to
refer to it in connection with the other grading meth-

ods.
2. 3-out-of-4 Method:

The probability that at least one of the first three
counts in any set of 4 will be greater than 200,000 is
given by the expression, 1 - (1 - P)*, where P is de-
fined above. The probability that the fourth count
will be >200,000 is P itself. Therefore, the probability
of a violation under the 3-out-of-4 grading rule is
P[l-(1-P)].

3. 3-out-of-5 Method:

The probability that at least two of the first four
counts in any set of five will be greater than 200,000
is given by 1 - (1 - P)* - 4P (1 - P)* Since the
probability that the fifth count will be greater than
200,000 is P, the probability of a violation under the
3-out-of-5 grading rule is P [1 - (1 -P)*- 4P (1 - P)’].
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A SIMPLE TEST FOR DETECTING KEEPING QUALITY FOR MILK!
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The keeping quality of refrigerated pasteurized
milk is determined largely by the number and ac-
tivity of the psychropilic population of the milk. In
general the number of psychrophiles in freshly bottled
milk is not considered a reliable index of shelf life
of the product. However, it is conceded that pas-
teurized milk should at the time of bottling have
none or very few psychrophiles (1, 3, 4, 8).

Wide variations occur both in the initial number
of psychrophiles and the number at the time of spoil-
age. The organisms vary in their action on the var-
ious milk constituents as well as in the amount of by-
products contributing to flavor defects. Occasionally,
the so-called “inert” psychrophilic population of the
milk prior to pasteurization reduced the shelf life of
the pasteurized product. Weber (9) reported that milk
which had a high psychrophilic count before pasteuri-
zation would not keep as long as milk with relatively
low counts prior to pasteurization. Added to these fac-
tors are inherent differences in growth rates at refriger-
ation temperatures of the various psychrophiles.

Day and Doane (5) found that chemical tests were
inconsistent or not sensitive enough for predicting
off-flavor changes in milk. They tested protein stabil-
ity and variations in nitrogen distribution of the non-
casein fractions. Significant changes occurred too near
the time of pronounced flavor defects to be of prac-
tical value. However, these authors developed a dye
reduction test utilizing neotetrazolium which, when
applied to milk after at least 3 days of refrigerated
storage, provided a basis for predicting spoilage.
Spoilage usually occurred 3 or 4 days after a positive
test.

The methylene blue test has been used for many
years as an indicator of bacterial activity and as such
gives a misleading indication of keeping quality. In
some early studies Hiscox et al. (6) deviated from the
usual standard of acid production as a criterion of
keeping quality and used instead taste determination.
They demonstrated a marked correlation between the
reduction of methylene blue at 15.5°C. and the keep-
ing quality at the same temperature. Almost without
exception, as soon as the reduction was complete, a

*Michigan Agricultural Experiment Station Journal Article
No. 2269.

flavor defect could be detected in a portion of milk
reserved for tasting. This modification of the methy-
lene blue test differed from others in the temperature
of incubation. Thus the test measured only the bio-
chemical activity of organisms capable of relatively
rapid growth at low temperature. The close agree-
ment between reduction time and keeping quality
provided a clue to the present investigation.

A test which would detect an extremely small
population, i. e. less than one organism per ml as

well as a relatively large population, and would giveg

an estimate of the activity of psychrophilic organ-
isms might be used in predicting the keeping quality
of milk. A test of such delicacy could be accomplished
best by an enrichment medium, using the natural
substratum, the milk under test. The medium should
be selective for psychrophiles and contain an indica-
tor capable of detecting relatively low bacterial popu-
lations.

A test for predicting shelf life of pasteurized milk
must be accomplished in a relatively short period of
time. The standard test for psychrophiles of seven
days incubation at 4.5°C. on agar plates has only his-
torical value. Any test dependent upon bacterial ac-
tivity must be made at a temperature conductive to
rapid bacterial reproduction.

~

Tests were made to determine the optimum tem-
perature for the reproduction of psychrophiles by
Weber (9). Tests were made on three species of
Achromobacter, four species of Flavobacterium and
four species of Pseudomonas, isolated from refrig-
erated milk. The logarithmic average for the eleven
cultures at 20°C. for 48 hours was 6.4x10° and at
4.5°C. for six days, 7.5x10°. Three cultures gave
higher counts at 20°C. and eight cultures gave higher
counts at 4.5°C. These figures indicate that all of the
psychrophiles grew well at 20°C. for 48 hours but
gave slightly higher counts at 4.5°C. for six days.

Weber also made counts on various pasteurized
milk samples obtained from Michigan milk plants.
Logarithmic averages of 72 samples were 31,690 per
ml at 20°C. for 48 hours and 389 per ml at 4.5°C. for
six days. These data show that many non-psychrop-
hiles grow in standard milk agar at 20°C. Inasmuch

)
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as most of these are gram positive thermoduric bac-
teria, 20°C. incubation could conceivably be used
provided the mesophiles were eliminated by the use
of a selective medium.

In keeping with the results obtained by Mallmann
and Darby (7) sodium lauryl sulfate was tried as an
inhibitor of gram positive bacteria, but this compound
tended to crystallize at 20°C. Nacconol NR SF* was
shown by Mallmann and Darby (7) to have inhibitory
properties similar to those of sodium lauryl sulfate.
Consequently Nacconol NR SF in a concentration of
1-1000 was selected. At this concentration the sur-
face active agent inhibited the gram positive organ-
isms without exhibiting any adverse effect on the
gram negative bacteria or precipitation at 20°C.

Earlier studies were conducted using 2, 3, 5 tri-
phenyl tetrazolium chloride (TTC) as a coloring agent
to facilitate counting of colonies where opacity of
the medium was a problem (2). Without exception psy-
chrophiles, growing on tryptose glucose extract agar,
reduced TTC. Using pure cultures of psychrophiles, a

series of tests, comparing resazurin and TTC, indi- -

cated that the latter was more sensitive and thus
would be more suitable. On the basis of these studies
TTC in a concentration of 1-10,000, was selected as
the reduction indicator for the demonstration of bac-
terial activity.

A buffer system was found necessary because some
psychrophiles, being acid producers, lowered the pH
of the milk and consequently interferred with the re-
duction of TTC. The addition of 0.5 percent K-HPO:
and 0.001 percent KH:PO: would maintain the pH
of the milk from 7 to 7.5 depending upon the milk

~ in question.

The indicator solution was prepared as follows:
2, 3, 5 triphenyl tetrazolium chloride 0.1 gm

Nacconol NR SF 1.0 gm
K-HPO: 5.0 gm
KH:PO: 0.1 gm
Distilled water to make 100.0 ml

The above solution was placed in a dark bottle and
autoclaved at 121°C. for 15 minutes. The sterile solu-
tion was stored at room temperature in the dark.

In the performance of the test 1-ml quantities of
the Nacconol—TTC solution were pipetted asepti-
cally into sterile tubes to which were added asepti-
cally 10-ml samples of the milks in question. The
tubes were shaken and incubated at 20°C. and ex-
amined after 12, 24, 36 and 48 hours. The presence
of a pale pink to rose red was reported as positive
at the time of reading. Occasionally a pink button
was found at the bottom of the tube. This was con-

2 Product of Allied Dye and Chemical Company.
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sidered negative in the absence of a pale pink color
throughout the tube of milk. Duplicate Nacconol-
TTC tests were made on all samples at the start of
each set of samples. Replicate platings were made on
tryptose glucose extract milk agar at the start and
completion of each set of samples. Sets of plates were
incubated at 35°C. for 2 days, 20°C. for 4 days and
4.5°C. for seven days.

Twenty-three lots of freshly pasteurized milk were
obtained from twelve dairies in the Lansing area.
Three quarts of each lot were pooled in a large sterile
vessel to eliminate possible variations in different
quart bottles. This milk was dispensed into ten sterile
half-pint bottles which were chilled prior to filling.
The bottles were capped aseptically and immediately
stored at 4.5°C.

Preliminary testing had demonstrated that most
of the milks in the Lansing area were of relatively
good keeping quality. In order to approximate poor
keeping quality some of the half-pint samples werc
stored at 4.5°C. for varying periods of time to allow
the development of psychrophiles. The samples re-
ported in Tables 3 and 4 were stored for varying
periods before the start of the experiments.

Milk samples were tested organoleptically on alter-
nate days. Questionable samples were tested again
on the following days. An undisturbed bottle repre-
sentative of each lot, was used for sampling. Bottles
were coded to avoid bias. Prior to tasting, a portion
was removed aseptically for measuring the number
of psychrophiles present. Any off-flavor was considered
as evidence of spoilage.

ResuLts AND DiscussioNn

In general, the initial psychrophilic bacterial counts
were not directly correlated with keeping quality of
the milk samples tested. These results are similar to
those obtained by the other investigators cited. How-
ever, there is, a correlation, if broad ranges in counts
are bracketed. Milks with initial psychrophilic counts
of less than 10 per ml exhibited a greater refrigerated
storage life than milks with counts in the range of
10 to 10,000 per ml. These in turn showed a longer
refrigerated shelf life than those which had counts
ranging from 1x10' to 1x10° per ml. In Figure 1la
comparison of shelf life and psychrophilic populations
of pasteurized milk stored at 4.5°C. is presented. A
general correlation between shelf life and psychro-
philic population existed but bacterial counts showed
a wide scatter from the median particularly where
keeping quality ranged from 9 to 12 days. The wide
variations were due in part to error inherent in the
plating technique, limitation to an average of dup-
licate plates for each determination and variance in
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the ability of the dominant types of organism in each
milk to produce off-flavor. The use of psychrophilic
counts for measuring shelf life of pasteurized milk
is not only limited in value by the forementioned var-
iations but also by a long incubation of the plates at
4.5°C.

There was a relationship between the psychrophilic
counts of the milk at the time of spoilage, with few
exceptions, and the presence of off-flavors. The counts
at the time of appearances of off-flavor ranged from
8x10" to 1x10° per ml. However, (Table 4) initial
psychrophilic counts in milk approaching the above
range did not necessarily have flavor defects. There,
high initial counts were a good indication that the
samples refrigerated shelf life would be very short.

Samples 31, 34, 36 and 39 (Table 3) had initial
counts in the millions, yet they remained acceptable
for 11, 10, 9 and 8 days respectively. These exceptions
serve to point out the importance of the various types
of organisms involved in off-flavor production. These
same samples demonstrate the importance of the
difference in growth rates of various species. The
initial populations ranged from 0 to 10 organisms
per ml, the generation time up to the time of off-
flavor production ranged from 8.6 to 15.6 hours with
an average time of 12.5 hours. Where the initial popu-
lation ranged from 10-100,000 the average generation
time was 16 hours and, with the exception of one
sample with a generation time of 1000 hours, the
samples with initial counts in excess of 1x10° had an
average generation time of 72 hours. These figures
confirm the statement that generation times increase
materially as the population reaches its maximum,
when the total is considered rather than the multiply-
ing population.

Milk with initial high populations may keep rela-
tively long periods merely because the population is
approaching a static condition so that multiplication
becomes progressively slower the higher the popula-
tion. To predict shelf life by psychrophilic population
would be very difficult, if not impossible.

The results presented in Tables 1 to 4 inclusive,
show the relationship between the positive Nacconol-

TaBLE 1-MEASUREMENT OF KEEPING QUALITY BY THE
NacconoL-TTC Test oF PASTEURIZED MILk STORED AT 4.5°C.
(SAMPLES SHOWING POSITIVE TEST IN 48 HOURS)

Sample  R¢SPINE  Tmitial bacterial count Bacterial s%%lf}fgft
number in days 35°C 4.5°C 4.5°C.

8 18 80 1 210,000,000
10 18 1,800 0 510,000,000
16 17 220 2 330,000,000
17 10 1,700 17 420,000,000
18 15 3,400 1 690,000,000

Average 15.60

TABLE 2—MEASUREMENT OF KEEPING QUALITY BY THE
NaccoNoL-TTC Test orF Pasteurizep MiLk STorep AT 4.5°C.
(SAMPLES SHOWING POSITIVE TEST IN 35 HOURS)

. 3
Initial bacterial count DBacterial count at

Sample Keeping u
number time time of spoilage.
in days 359C 4.5°C 4.5°C
1 9 2,100 520 890,000,000
2 13 4,500 4 80,000,000
3 19 15,000 6 12,000,000
+ 18 2,800 . | 7,000,000
5 13 20,000 4 260,000,000
7 13 13,000 2 180,000,000
9 9 300 3 270,000,000
12 10 15,100 11,000 460,000,000
15 12 5,800 10 100,000,000
19 13 6,400 1 250,000,000
20 9 4,900 90 210,000,000
21 15 2,100 0 220,000,000
23 10 1,000 1,000 210,000,000
285 13 25,000 8,000 12,000,000

Average 12.57

TaBLE 3—MEASUREMENT OF KEEPING QUALITY BY THE
NaccoNoL-TTC Test oF PasteEurizep Mirk Storep at 4.5°C.
(SAMPLES SHOWING POSITIVE TEST IN 24 HOURS)

Sample Keeping Initial lacterial count Bacterial count at
number time time of spoilage.
in days 35°C 4.5°C 4.5°C

6 10 1,300 210 340,000,000
11 9 17,100 12,000 1,000,000,000
13 10 19,800 6,400 1,100,000,000
25 7 23,000 510,000 80,000,000
29 12 1,800 47,000 210,000,000
31 11 2,400,000 20,000,000 330,000,000
33 4 330,000 3,500,000 80,000,000
3 10 100,000 3,000,000 12,000,000
36 9 69,000,000 180,000,000
39 8 6,900,000 - - 27,000,000 330,000,000
40 7 100,000 100,000 7,000,000

Average 8.82

TaBLE 4—MEASUREMENT OF KEEPING QUALITY BY THE
NaccoNoL-TTC Test oF PASTEURIZED MILk STORED AT 4.5°C.
(SAMPLES SHOWING POSITIVE TEST IN 12 HOURS)

Sample Keeping  Initial bacterial count Bacterial count at
number time time of spoilage.
in days 35°C 4.5°C 4.5°C.

22 3 1,200,000 27,000,000 250,000,000
24 3 3,800,000 30,000,000 890,000,000
30 3 540,000 24,800,000 1,000,000,000
35 2 14,000,000 - 190,000,000 340,000,000
14 4 100,000 33,000,000 260,000,000
37 7 14,000,000 25,000,000 512,000,000
38 541 3,200,000 80,000,000 690,000,000
41 6 164,000,000 190,000,000 210,000,000
43 5 140,000,000 106,000,000 210,000,000

Average 4.22

TTC tests and the keeping quality of various samples
of milk. When a positive test was obtained in 48 hours
(Table 1) the average keeping time of the five sam-
ples was 15.6 days. The average keeping time of 14
samples, showing a positive test in 36 hours (Table 2),
was 12.6 days. Eleven samples which gave a positive
test in 24 hours (Table 3) had an average keeping
time of 8.8 days, while the 9 samples which exhibited
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Figure 1. A comparison of the shelf life of 37 samples of
pasteurized milk stored at 4.5°C. and the initial
psychrophilic counts. (Shelf life indicated by solid
line; psychrophilic counts indicated by broken line.)
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Figure 2. A comparison of the average shelf life of pasteurized
milk stored at 4.5°C. and the Nacconol-TTC Test.

a positive test in 12 hours (Table 4) had a refrigerated
shelf life of 4.2 days. The data in Table 4 confirm the
work of Day and Doane (5) who demonstrated reduc-
tion of neotetrazolium in 3.78 days in advance of off-
fabor production.

A direct relationship between reduction time and
keeping quality is demonstrated in Figure 2 in which
the average keeping time of the various milk samples
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was plotted against the period in which a positive test
was obtained. '

Of the 19 samples (Tables 1 and 2) which had a
predicted shelf life of 12.6 days or more, only 4 failed
to meet this prediction, but even these had a refrig-
erated shelf life of 9 days. On the other hand, of the
20 samples (Tables 3 and 4) judged to have poor
keeping quality, 19 exhibited a shelf life of less than
12 days.

On the basis of these results, milk samples which
exhibited a positive test in 24 hours or less had poor
keeping quality (shelf life at 4.5°C. or less than 12
days). A positive test in 12 hours would indicate very
poor keeping quality. A negative test in 24 hours
would indicate good keeping quality.

The Nacconol-TTC test was designed to give a
rapid test for predicting shelf life of stored pasteurized
milk. The test is relatively simple to perform and can
be done by anyone with a little laboratory training
in pipetting and aseptic handling of equipment and
milk samples.

The test separates milk of good and poor shelf life
and can be used in plant operation (@) to measure
sanitation in post-pasteurization operation and (b) to
determine the approximate shelf life of stored pas-
teurized milk and dairy products.

SUMMARY

A method is described whereby a 10 ml sample of
pasteurized milk with the addition of 1 ml of a Nac-
conol-TTC solution is incubated at 20°C. and observed
at 12 hour intervals for 48 hours to estimate the shelf
life of the product. The appearance of a positive tube
(pale pink to rose red) is dependent upon the activity
of psychrophilic bacteria. A positive test at 12 hours
indicates an approximate shelf life at 4.5°C. of 4
days; a positive test at 24 hours, 9 days; a positive test
at 36 hours, 12 days; and a positive test at 48 hours,
15 days.

Initial psychrophilic counts cannot be used to predict
keeping quality except that milks with populations of
10 or less preferably zero have long shelf lives.
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A study was made of some of the growth characteristics of
cultures of Pseudormonas fluorescens which had received a sublethal
treatment with various iodophors. Cultures grown in the presence of
iodopher showed an increased lag phase at 5°C. in skimmik and
nutrient broth. However, the growth characteristics of icdine-treated
cultures grown in iodine-free media were very similar to those of
non-treated cultures.

Previous investigations (2, 3, 4) have shown that the
conditions for resumption of growth of heat-treated
psychrophiles.are not the same as those for non-heated
cells. In addition to heat, chemicals such as hypoch-
lorites, quaternary ammonium compounds, and
iodophors are frequently used to sanitize utensils and
equipment in the food industry. Very little information
is available on the influence of chemical sanitizers on
the biochemical characteristics of psychrophiles.
Lawton and Nelson (4) reported that a sublethal
treatment with chlorine did not change the conditions
for resumption of growth of certain psychrophiles.

The present study was initiated to determine some
of the characteristics of cultures of Pseudomonas
fluorescens which received a sublethal treatment with
various iodophors.

EXPERIMENTAL METHODS

The cultures of P. fluorescens 2, 3, 11, 70, and E
were, carried in litmus milk and transferred weekly.
For the majority of the experiments the cultures were
grown on slants of Plate Count Agar (1) for 24 hours
at 25°C. The growth was removed from the slants
with ice cold phosphate buffer (1) and collected by
centrifugation. The cells were washed twice and sus-
pended in ice cold phosphate buffer. The bacterial
suspensions were used immediately. In the individual
trials the initial level of population in the non-treated
(control) suspension was adjusted approximately to
that of the treated suspension by diluting with sterile
medium. The rate of dilution was calculated from
population levels obtained in previous trials. The
dilution factors were established by correlating num-
ber of viable cells by plating on Plate Count Agar with
the density as measured with a Spectronic 20 Colori-
meter.

1Journal Paper No. 2718 of the Texas Agricultural Experi-
ment Station, College Station,
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In one experimental procedure 9 ml. of an iodophor
solution (2.5, 5 p.p.m. 1) was added to 1 ml. of the
bacterial suspension in sterile test tubes. At certain
intervals (10, 20 sec.) 1 ml. of the bacteria-iodophor
mixture was transferred into 9 ml. of sodium thiosul-
fate (0.4%) solution to eliminate action of residual
iodine.

In subsequent experiments iodophors (10-200 p.p.m.
1) were also added directly to certain growth media.
The cultures for these experiments were grown in the
same medium (without iodophors) at 25° C. for 24
hours. Unless stated otherwise, the number of survivors
was determined by plating on Plate Count Agar (I).
The plates were incubated at 25° C. for 3 days.

The sensitivity of certain cultures and isolates to
various concentrations of 1 was also tested by the
Gradient Plate Technique (5). These plates were
prepared as follows: 10 ml. of Plate Count Agar were
poured into a sterile petri dish which was tilted
slightly. The agar was allowed to harden and with
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the dish in the horizontal position 10 ml. of the same
medium containing 200 p.p.m. I was poured on top
of the first layer. Downward diffusion between the
two layers resulted in a uniform concentration gradient
across the plate. The dilution of iodine is proportional
to the thickness ratio of the two layers of medium.
Actual concentrations of I at various sections of the
plate were not determined. The culture was streaked
over the entire surface of the plate with a sterile glass
rod. The method used in reading these iodine contain-
ing gradient plates (I-gradient plates) is discussed in
the section on experimental results.

The following iodophors were used in this study:
Iobac?, Tosan?, Topipe?, and Klenzade iodophor?. The
concentration of I was determined by titration with
thiosulfate.

ExperiMENTAL RESULTS

Preliminary experiments indicated that no survivors
could be detected when buffered (pH 7.0) suspensions
of the test cultures (10" organisms per ml) at
25° C. were subjected to an initial concentration of
iodine of 15 p.p.m. for at least 10 sec. Approximately
10* to 10° survivors usually were found when such
suspension of a test culture was treated with 5 p.p.m.
of I for 10-20 sec.

In Figure 1 are presented representative data of
the growth at 5° C. in skimmilk of suspensions of
P. fluorescens 3 which were submitted to an initial
concentration of iodine of 5 p.p.m. for 20 sec. The
initial count of the control suspension was 69 x 107
per ml, the per cent survival following treatment
approximately 0.00013. The level of population in the
non-treated suspension was adjusted approximately to
that of the treated culture by diluting it with sterile
medium. Very little if any difference was noted in the
growth characteristics of the I-treated and control
suspensions. Similar results were obtained with the
other cultures and iodophors. The same was true when
the suspensions were incubated in skimmilk at 25° C.

Effect of plate incubation temperature on counts of
P. flourescens surviving I-treatment.

Buffered suspensions of the test cultures were
treated with the iodophors at concentrations of 2.5 and
5 p.p.m. of I for 10 and 20 sec. The inocula were pre-
pared as described in the section on experimental
methods. The initial count of the non-treated sus-
pensions ranged from 56x10° to 81x107 per ml. Follow-
ing treatment with 5 p.p.m. of I the number of sur-
vivors was in each instance less than 0.001% of the
initial count. Aliquots of the I-treated and not-treated

2Lazarus Lab. Inc. Div. of West Disinfecting Company,
Long Island City, N.Y.

3Klenzade Products, Inc., Beloit, Wisconsin,
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Figure 1. Growth of surviving I-treated and non-treated P.
fluorescens 3 in skimmilk at 5°C. (Initial count
69x107 per ml.)

suspensions were plated on Plate Count Agar. The
plates were incubated at 35° C. for 2 days, 32° C. for
2 days, 25° C. for 3 days, 15° C. for 7 days, and 5° C.
for 10 days. Duplicate plates were made of each dilu-
tion for each plate incubation temperature. The
counts at the different plate incubation temperatures
were expressed as per cent of the count obtained
after incubation at 25° C. for 3 days. The counts of
both I-treated and control suspensions at the different
plate incubation temperatures showed a similar pattern
TABLE 1—ConparisoN OF COuNTs AT DIFFERENT PLATE

INcuBATION TEMPERATURES OF IODINE-TREATED AND
No~-TreaTED P. fluorescens

Treatment Non-treateda Tosan (5 p.p.m. 20 sec.)

Incubation Temp. (°C.)
35 32 23 15 5 35 32 25 15 5

2 3 7 10

N
S
o

Incubation time (days) 2 2 3

P. fluorescens 2 <1 92 100 90 85 <1 85 100 101 79
3 9 89 100 103 79 <1 96 100 107 81
11 <1 97 100 84 70 <1 88 100 93 67
70 <1 105 100 111 99 <1 95 100 95 99
E <1 91100 101 75 <1 94 100 111 103

“The counts at 35°, 32°, 15°, and 5° C. are expressed as per
cent of the count obtained at 25° C.

(Table 1). The counts at 32° and 15° C. were very
similar to those obtained at 25° C. At 5° C. the counts
were somewhat lower than those obtained at 32°, 25°,
or 15° C. The lowest counts however, were obtained
at 35° C. A higher survivor count was found when the
initial concentration of I was reduced to 2.5 p.p.m. or
the period of treatment shortened to 10 sec. However,
the counts at the different plate incubating tempera-
tures showed the same pattern as observed for suspen-

~ - >



sions treated with 5 p.p.m. of I for 20 sec. The data
obtained with the other iodophors were very similar
to those obtained with Iosan.

Effect of pH of plating medium on counts of
P. fluorscens surviving I-treatment.

Aliquots of suspensions of P. fluorescens treated with
an initial concentration of iodine of 5 p.p.m. for 20
sec., and a control suspension were plated on Plate
Count Agar adjusted to pH values ranging from pH
5 to 10. Before plating the level of population of the
control suspension was adjusted approximately to that
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- Figure 2. Effect of pH of the plating medium on the counts of

I-treated and non-treated cultures of P. fluorescens.
(Initial count of culture 3 - 98 x 107, culture E -
115 x 107, and culture 11 - 47 x 107 per ml.)

of the treated suspension as described in the section

on experimental methods. The data (Figure 2) indicate

. that maximum counts of both I-treated and non-treat-

g’ ed suspensions were obtained over the same range of

pH values. Similar results were obtained with the
other test cultures and iodophors.

Growth of P. fluorescens in various media
containing iodophor.
Preliminary experiments indicated that cultures of
P. fluorescens not submitted to I treatment grew
equally as well in a simple synthetic (S) medium
consisting of glucose and salts as on more complex
media such as nutrient broth or skimmilk at both 5°
and 25° C. Previous investigations (2) showed that the
counts of cultures of P. fluorescens submitted to a
f sublethal heat treatment were higher on more complex
: media than on simple synthetic media. In addition,
§ surviving heat-treated P. fluorescens did not grow as
readily on the plates during the early phase of plate
incubation and the lag in their development on the
plates was greater at 5° than at 25° C. (8). These
results prompted an investigation of the influence of
growth medium and incubation temperature on the
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growth of P. fluorescens in the presence of varying
amounts of iodine. The media and the initial concen-
tration of I used were as follows:

(a) Synthetic medium (S); glucose 5 g., KH.PO,
1 g, NH,H.PO, 1 g. MgSO, 0.2 g., water 1 L., pH
7.0; 0, 10 p.p.m. I

(b) Nutrient broth; 0, 5, 50 p.p.m. I

(¢) Skimmilk; 0, 50, 100, 150, 200 p.p.m. I.

The inocula were prepared as described in the
section on experimental results. The data presented in
Figures 3 and 4 show the pattern of response of the
test cultures to various levels of I in different media
at different temperatures of incubation. Minor varia-
tions, however, were observed with different test
cultures and with different iodophors. With incubation
at 5° C., an increased lag was noted in the synthetic
medium, nutrient broth, and in skimmilk. In the syn-
thetic medium an increased lag was observed at 25° C.

SYNTHETIC MEDIUM P FLUORESCENS 11 NUTRIENT BROTH
20| O CONTROL 25° C.
:i?:;z% 2‘:: cc. O CONTROL 5°C.
o @5 PPM

@ o T-I0PPM 5°C. o 0o
S a0 © 50PPM
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Figure 3. Growth of P. fluorescens 11 in synthetic medium
(at 5° and 25°C.) and nutrient broth (5°C.) in the
presence of Klenzade iodophor.

5°C. P FLUORESCENS 11 25° C.
IN SKIM MILK AT
e -
i
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o
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Figure 4. Growth of P. fluorescens 11 in skimmilk at 5° and
25°C. in the presence of various concentrations
of Klenzade iodophor.
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No survivors could be detected in skimmilk with 200
p.pm. I at 5° and 25° C. after 4 and 2 days, respec-
tively.

At this point it seemed desirable to determine
whether the population which had developed after
6 to 8 days in skimmilk with I showed the same
response to different concentrations of I as did a
non-treated culture. One drop of an 8-day old milk
culture of P. fluorescens 11 to which 150 p.p.m. I
(Klenzade iodophor) had been added at 0 day was
streaked over the entire surface of an I-gradient plate
and incubated at 25° C. for 2 days. To indicate the

Ol 2 3 45 6 7 8 9 10
—
—
GROWTH
AFTER
2 DAYS
RESTREAK

GROWTH AFTER 3 4 5 6 7 DAYS

Figure 5. Growth of P. fluorescens 11 and daily re-streaks
on an Iodine-gradient plate.

extent of growth, the plate was arbitrarily divided into
10 sections named S 1, S 2, etc. with increasing con-
centrations of I from left to right (Figure 5). The
actual concentrations of I in various sections of the
plate were not determined. After incubation at 25° C.
for 2 days growth was observed up to S 3.75. A few
colonies on the edge were streaked across the plate in
the direction of increased concentrations of I and the
plate was re-incubated at 25° C. for 24 hours. After
24 hours the growth covered one half of the plate
(S 5). Restreaking of the new growth on subsequent
days followed each time by re-incubation of the plates
at 25° C. for 24 hours moved the area of growth to
sections with higher concentrations of I (Figure 5).
On the seventh day growth was observed in an area
designated S 10.

Isolated colonies from the area S 7.5 to S 10 were
picked and restreaked on fresh I-gradient plates.
Following incubation at 25° C. for 48 hours, growth
was observed only up to S 3-S 3.75 as with the original
culture. The colonies which had developed in the area
S 3.75-S 10 apparently did not have any greater
resistance to I than did the original culture,

TopiNe-TREATED PsEupomonas FLUORESCENS

The possibility existed, however, that (a) the inhibi-
tory activity of the I-gradient plates decreased on
storage, or (b) that the existing growth affected the
I in the rest of the plate in some manner so that
growth can take place. To test these possibilities the
following experiment was performed (Figure 6):

A suspension of P. fluorescens 11 was streaked over
the entire surface of ten I-gradient plates. After in-
cubation for 2 days at 25° C. growth in all plates had
developed up to S 3.75. An additional ten I-gradient
plates (non-inoculated) were stored at 25° C. Each
day for the next ten days the following tests were per-
formed: (a) the growth of one I-gradient plate was
streaked across the plate in the direction of increased
I concentration. The same growth was streaked across
a fresh (not-inoculated) I-gradient plate and across
an I-gradient plate . (not-inoculated) which had been
stored at 25° C., (b) the growth of a fresh stock
culture in nutrient broth also was streaked across the
three plates. The data in Table 2 indicate that the

TaBLE 2—EXTENT OF GROWTH OF JODINE-TREATED AND
No~N-TREATED P. fluorescens 11 ON PLATES WITH
AND WITHOUT PREVIOUS GROWTH

Days I-gradient plate with 0Old Fresh
previous growth I-gradient plate I-gradient plate
P.G.a S.C.e P.G. S.C. P.G. S.C.
1 5¢ 5 3.75 3.75 3.75 3.75
2 6.25 6.25 3.75 3.75 3.75 3.75
3 7.5 7.5 3.75 3.75 3.75 3.75
4 8.75 7.5-8.75 38.75 3.75 3.75 3.75
5¢ 10 10 3.75 3.75 3.75

8.75

* Previous growth streaked across plate

" Stock culture streaked across plate.

¢ Section of plate beyond which no growth was observed

4 The results for the 6th, 7th, 8th, 9th and 10th day were the
same as observed on the 5th day of incubation.

inhibitory action of the iodophor did not decrease
during storage of the plates at 25° C. The present data
do not suggest the presence of cells with increased
resistance to I in cultures previously treated with I.
The presence of previous growth on the plates appears
to have the greatest effect on the extent of growth
of P. fluorescens on I-gradient plates.

I-G PLATE I-G PLATE I-G PLATE
WITH PREVIOUS GROWTH NEW oLD
PREVIOUS
GROWTH
(2D.25°C)

STOCK

STREAK OF PREVIOUS GROWTH
" STOCK

—————— e - u

Figure 6. Growth of I-treated and non-treated P. fluorescens
11 on I-Gradient Plates with and without previous growth,
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Discussion

The results of the present investigation indicate
that the growth characteristics in I-free media of cul-
tures of P. fluorescens surviving I-treatment are
similar to those of non-treated cells. Changes in time
and temperature of incubating and pH of plating
medium influenced the counts of I-treated and non-
treated cultures in the same way. Obviously, the
growth characteristics of surviving iodine-treated
P. fluorescens are different from those submitted to a
sublethal heat treatment.

A somewhat different growth response, however,
was observed when the test organisms were grown
in various media in the presence of iodophor. Ap
increased lag phase was observed in all of the media
when the cultures were incubated at 5° C. At 25° C,,
however, no increased lag was observed except in the
synthetic medium. The factor (s) causing difference
in growth characteristics at 5° and 25° C. are not
known. However, there are several possibilities. Some
nutritional factor might be involved. Inactivation of
an essential enzyme(s) by the halogen may induce
a requirement for a certain compound(s) which is
(are) present in 'the more complex media (nutrient
broth, skimmilk). In such case, however, differences
in the rate of reactions involving the halogen and the
essential enzymes(s) in the cell at the different incu-
bation temperature must be taken into consideration.
Because of the complexity of the media, it would be
difficult to determine exactly in what form the iodine
is present in the different media. However, the inhibi-
tory effect of ionic iodine should not be ignored.

A modification of a significant portion of the

proteins and amino acids in the medium by oxidation

or substitution with a subsequent loss of biological
activity is not very likely to occur at the levels of
iodine employed in these experiments.

No increased lag phase was noted at 5° C. when
surviving I-treated cells were grown in the various
media without iodophor. It seems obvious that the
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continued presence of iodophor in the growth medium
is a much more severe and complex treatment to the
cells than one with subsequent growth in I-free media.

The present study does not indicate the presence in
I-treated cultures of cells with increased resistance to
I. The data obtained with I-gradient plates indicate,
however, that the preliminary growth on the plates
affects the inhibitory action of the I on the rest of the
plate. Subsequent experiments in which the pH of dif-
ferent sections of the plate was determined did not
indicate that this factor migh be responsible for this
observation.

SUMMARY

The results of the present study indicate that cul-
tures of Pseudomonas fluorescens surviving I treatment
showed growth characteristics similar to those of non-
treated cultures. However, if the cultures were grown
in various media in the presence of an iodophor an in-
creased lag was observed at 5° in skimmilk and
nutrient broth but not at 25° C. except in the synthetic
medium.
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NEW YORK ASSOCIATION HOSTS LARGEST ANNUAL MEETING

The New York Affiliate Association of the Interna-
tional Association of Milk and Food Sanitarians played
host to probably the largest annual meeting of the
International ever held. Approximately 675 were in at-
tendance during the three day session, September
8-11, 1958. Actually, the meeting was a joint one with
the International, the New York State Association of
Milk Sanitarians and the Cornell University Dairy In-
dustry Conference cooperating.

Preconvention activity appeared to be at a minimum
on Sunday for the local arrangements committee under
the direction of James M. Sharp and Fred A. Nelson
had everything in readiness for the opening sessions.
As usual, the Executive Board began their executive
sessions early Sunday morning and continued through
Monday meeting with the local arrangements com-
mittee, the Journal Editors, Association Committee
Chairmen, and the IAMFS Affiliate Council.

With the election of Mr. Charles Walton of tl%_e
Laramie, Wyoming, Health Department as Second
Vice-President and the elevation of Dr. Franklin W.
Barber of the Research Laboratories Division, National
Dairy Products Corporation to the office of President
of the Association, the Executive Board now consists
of Barber and Walton and the following additional
members: Wm. V. Hickey, Paper Cup and Container
Institute, President-Elect; Dr. ]. J. Sheuring, Professor
of Dairying, University of Georgia, Athens, First Vice-
President; Vincent T. Foley of the Kansas City Health
Department Secretary; and Past-Presidents, Harold B.
Robinson of the U. S. Public Health Service, and Paul
Corash of the New York City Health Department. Pro-
fessor H. S. Adams of the Department of Public Health,
University of Indiana, leaves the Executive Board. This
year he completed the long term of service as an of-
ficer of the Association which began with his election

=

Paul Corash receives Past-President’s Plaque from President H. B. Robinson at annual banquet.
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Members ot Execurive Board (left to right) V. T. Fo.ey, Dr. J. J. sneuring, r. F. W. Barber, Wm. V. Hickey, and H. B Robinson meet
with new President Barber after electicn. Paul Corash and Charles Walton, also members of the Executive Board were absent at time picture
was taken.

as Second Vice-President at the annual meeting at
Lansing, Michigan, in 1953.

Many Association committees held final meetings
for the year on Monday reviewing reports and plan-
ning committee activities for the coming year. The
Committee on Constitutional Revision presented a
series of amendments which were adopted at the busi-
ness meeting. One important change authorized the

Affiliate Council to elect a chairman from among the

delegates of the Affiliate Associations. Formerly, the
Chairman of the Council was automatically the im-
mediate Past-President of the Association. The pro-
posed Constitutional changes appeared in the July
1958 issue of the Journal.

The agenda of the Affiliate Council meeting was
full. Two items received major discussion. A growing
feeling was evident that the name of the Association
should be broadened to “International Association of
Sanitarians, Inc.”, thus dropping the terms “Milk and
Food”. The discussion of this subject which was dis-
cussed extensively in the Council meeting last year
again indicated a rather strong feeling on the part of
many that the Association must exert greater leader-
ship in areas of sanitation other than milk and food.
Regsons cited included the growing number of other
organizations, local and national in scope, having ob-
jectives overlapping those of the International. A name
implying broader interest in the field of sanitation was
felt to be to the best future interest of the Association.

Further study of the proposal to change the name of
the Association was referred to a newly appointed
committee of the International appointed by President
Robinson this year. This committee is charged with
conducting an overall study of the Association’s activ-
ities.

The achievement of a nationwide system of registra-
tion of sanitarians was also discussed by the Council.
The Association Committee on Education and Profes-

M:. Fiovd B. Carkhuff receives Emmet R. Gauhn Memorial Award
from New York Asscciation’s President Wm, O. Skinner,
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sional Development gave a great amount of study to
this subject. A detailed special report of their proposal
will appear in the Journal soon with the report of this
Committee. Those Associations planning legislative
action relative to the registration of sanitarians would
do well to contact the Committee Chairman, Dr. J. ].
Sheuring (see Committee list in the August, 1958 issue
of the Journal).

The report of the Journal Editors indicated that an
ample supply of general and technical papers is con-
tinually being submitted for publication. Good manu-
scripts containing helpful and applicable information
for the sanitarian are always in short supply.

By Monday evening, sanitarians were conspicuous
by their presence in the lobbies and eating places of
the spacious Hotel New Yorker. A large crowd was
on hand to enjoy the Mixer-Reception provided by
the New York Association through the generous sup-
port of many industry organizations. Refreshments and
food were present in abundance. As always, this pre-
convention event was the meeting ground of many
old friends and provided the opportunity for making
new acquaintances and for the beginning of new and
lasting friendships.

Members enjoy buffet supper at Mixer-Reception.

On Tuesday morning the formal program included
an outstanding presidential address by Harold Robin-
son and later in the morning, an excellent address by
Mark Hollis, Assistant Surgeon General of the U. S.
Public Health Service. These and other papers will be
rublished in subsequent issues of the Journal. Else-
where in this issue, summaries of the papers presented
». throughout the meetings may be found.
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New President Dr. W. F. Barber draws door prize ticket.

Wednesday’s sessions were divided, a milk section
and a food section holding sessions simultaneously. .’

Both sessions were well attended.

Highlights of the annual banquet Wednesday eve-
ning included the inspiring address by ]. Roger Deas,
American Can Company, and the presentation of the
Association awards. The Sanitarian’s Award went to
Carl Mohr of the Green Bay, Wisconsin Health De-
partment, the Citation Award to Dr. Milton Fisher of
the St. Louis Health Department and an Honorary Life
Membership in the International to H. C. Goslee of
the Connecticut Association. Paul Corash was pre-
sented with the Past-President’s Plaque. Dr. George
Hopson, DeLaval Separator Company, was toastmas-
ter.

.

Throughout the meetings, the popular event of
awarding door prizes at the beginning of each session
took place. Prizes donated by various Affiliate Associ-
ations were given to the lucky ticket holders.

The annual meeting fer 1959 promises to be another
enjoyable occasion for the Association will meet at
Glenwood Springs. Colorado. The Rocky Mountain
Association will be our hosts. Many remember the out-
standing convention there in 1951. The meetings will
be early—August 26, 27 and 28. The natural beauty of
the West and its appeal as a vacation land make this
meeting a golden opportunity to combine a vacation
with a convention trip. A real opportunity for members
to take their families on a western vacation prior to
the meetings and ending their outing at Glenwood
Springs is afforded. Don’t overlook considering a camp-
ing trip—you’ll enjoy it!

-

-
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SUMMARY OF PAPERS PRESENTED AT THE
45TH ANNUAL MEETING OF THE IAMFS

Accelerating change and its many ramifications on
public health and sanitation were the keynotes set by
the two lead-off speakers at the 45th Annual Meeting
of the International Association of Milk and Food
Sanitarians in New York City, September 9-11.

Dr. Roscoe Kanxpre, Deputy Commissioner of
Health, New York City, stressed that up until as
recently as 30 years ago, the concept of “health”
merely meant the absence of disease. Now, “health” is
generally accepted as a “state of feeling well in body,
mind, and spirit,” or, as a document of the World
Health Organization has phrased it, health is the
“fitness of man to his total environment in order to
function well and happily.”

In adapting to his environment, however, man him-
self may create new diseases which are possibly hard-
er to correct than germ-caused diseases, DR. KaANDLE
said. He cited such afflictions as serum hepatitis,
which he said has been created by the increasing use
of blood as a therapeutic agent; glaucoma which, he
said, may be induced by certain medications; and lung
cancer which, statistics would seem to indicate, may
be partially associated with the quantity of cigarettes
smoked.

Mark Hollis, Assistant Surgeon General, Dept. of Health, Education
and Welfare, Public Health Service, presented one of the opening
addresses at the annual meeting.

Mark Horwris, Assistant Surgeon General of the
United States, Washington, D. C., said that among
the many factors making for new approaches to public
health are rapidly increasing population, growing
dependence upon chemicals in industrial and agricul-
tural processes, finite limits of air and water supplies,

Mr. H. B. Robinson gives Presidential Address.

disposal of atomic wastes, and new economic and
social conditions. Among major public health sanita-
tion problems of today are, he believes, water purifica-
tion and re-use, treatment of sewage, and watchfulness
to be sure that increasing use of chemicals does not
result in low-level chronic illness, as contrasted with
the acute outbreaks associated with public diseases of

the past.

Hovrus praised the way in which sanitarians have
met their problems and encouraged the group to seek
further professional status for their vocation. “Uni-
versal professional recognition of the sanitarian is long
over-due,” he said.

Abstracts of other papers presented are given below.

Health Hazards in Man’s New Chemical Environment, by
JeroME TRICHTER, Assistant Commissioner, Environmental Sani-
tation, Department of Health, New York, N.Y.: Citing the
growth in wholesale value of chemical production from $4.8
billion in 1940 to $25 billion in 1957, the author speculated
that man’s bacteriological environment is being replaced by a
chemical environment. More than 4,000 cases of children
accidentally imbibing or eating chemical compounds are
treated in New York City alone each year. As for chemicals
in food, more than 400 compounds are now being employed,
not all of which may have been adequately tested. .

Simplified Bacteriological Screening Procedures, by JosepH
C. McCAFFREY, Chief, Bureau of Sanitary Bacteriology, Illinois
Department of Public Health, Chicago, Ill.: Tests carried out
by the Astell Roll Tube technique showed that total counts
on milk samples correlated well with the standard plate count.
Tests carried out by the Bacto-Strip technique showed that
coliform counts were comparable to those obtained by the
violet red bile agar plate count method. The procedure can
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be adaptable for “line sampling” in plant sanitation. Tests
carried out by the Millipore Filter technique showed that
coliform counts correlated very closely with the violet red
bile agar plate count. The total counts also showed a fairly
good correlation with the standard plate count procedure.

The Geography of Milk, by Dr. JacQues M. May, Chief,
Department of Medical Geography, American Geographical
Society, New York, N. Y.: There are many factors governing
whether milk will be part of a people’s diet or not. Most im-
portant among these is tradition, then comes availability.
Bodily needs come last, and in most parts of the world they
are not even considered. The author concludes that because it
takes advanced technology to bring wholesome milk to the
consumer, then one can gauge the degree of advancement of
the various countries by the ability of the local culture to
produce wholesome milk.

A Progress Report on the 3-A Sanitary Standards Program and
the Activity of the 3-A Symbol Council, by C. A. ABELE, Sec-
retary-Treasurer of the 3-A Sanitary Standards Symbol Ad-
ministrative Council: The painstaking development of 3-A
Sanitary Standards for Dairy Equipment — from their first
draft by equipment makers, to their re-draft by equipment
users, to their submission to sanitarian and public health
officials, to the recognition of all viewpoints of the three
groups — is described, particularly for those sanitarians who
may not have had first-hand participation in 3-A Standards
formulation and hence may not fully realize the research
and preparation — sometimes requiring years of work —
embodied in each final 3-A Standard. State and local regula-
tions which attempt to modify some 3-A Standards apparently
making them more strict were decried; such modifications actu-
ally negate the purpose of the 3-A program, the author believes.
Activities of the 3-A Symbol Council, now 30 months old, in
authorizing use of the 3-A Symbol on dairy equipment are
also described. Publication of authorizations granted occurs
periodically in Tae Jour~vaL oF MiLk aND Foop TECHNOLOGY,
and a compilation of all authorizations issued by a forthcoming

I
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Dr. Richard P. March. New York Association Secretary leads one
of the panel discussions.
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Dr. George H. Hopson serves as toastmaster at annual banquet.

October date will be published as part of the Directory of the ‘

forthcoming Dairy Industries Exposition, to be held in Chicago,
December 8-13, 1958.

Influence of Food Composition on Bacterial Growth, by
Karra Loncree and James C. Warte, Cornell University,
Ithaca, N.Y.: Quantity food research at the New York State
College of Home Economics at Cornell has dealt with problems
arising from production and service of foods prepared in large
quantity. Important differences exist between large quantity
and small quantity food preparation formulae and procedures;
these may affect nutritive value, color, texture, flavor and
bacterial counts. The purpose of the current investigation is
to study the effect on the bacterial growth of some selected
ingredients used in the preparation of soups, pouliry stuffings,
sandwich fillings and salads with mayonnaise. The results of
the studies of soups and stuffings are discussed. The mixtures
were prepared, rated for palatability by a panel of judges and
inoculated with the test organism, Micrococcus pyogenes var.
arueus $209. Bacterial growth usually decreased as pH was
decreased by incorporation of acid ingredients. Food mixtures
were developed which had a relative resistance to the test
organism and which scored high in palatability.

Microbiological and Sanitary Aspects in the Manufacture of
Citrus Products, by VimciL S. Troy, Senior Microbiologist,
Continental Can Company, Chicago, Ill.: It is apparent that the
microorganisms that are significant to the packer in the
manufacture of nonsterile citrus products are those that are
capable of growing in the product and causing spoilage. The
prevention of spoilage and the manufacture of high quality
citrus products are made possible only through the institution of
sanitary  production safeguards and efficient laboratory
quality control methods.

Recent and Proposed Dairy Legislation in New York State,
by Davip K. BanprLer, Research Director, Joint Legislative
Committee on Imitation Food Products and Problems, Ithaca,
N.Y.: The committee just named was created by the New York
state legislature in 1952 to study the vegetable fat substitution
problem with regard to milk products. Since that time, the
Committee has functioned both in the fields of imitations as
well as in the modernization of milk control laws. Many of the
products legalized through the efforts of the Committee have
proved worth while in developing new markets for milk.

$
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Among the more noteworthy would be the legislation that
authorized the sale of half-and-half, modified skim milk, and
diabetic ice cream. The Committee research staff, located at
Cornell University, is currently studying proposals for legisla-
tion dealing with rejected milk, standardized milk, grade label-
ing of butter, stabilized cream for whipping, ice milk, and
vacuum pasteurization of milk.

Progress Report on the Development of the New Public
Health Service Recommended Food Sanitation Manual, by
WirLiam C. MiLLER, Jr., Chief, Food Sanitation Section, Di-
vision of Sanitary Engineering Services, U.S. Public Health
Service, Washington, D.C.: Progress is reported on the new
food establishment sanitation manual under development by the
Public Health Service Food Establishment Sanitation Advisory
Committee and outlines Committee recommendations covering
philosophy, scope and format for the new manual. It under-
scores the need and value of cooperation and active participa-
tion in the project by states, communities, and the food ser-
vice industry. Completion of the first working draft of the
proposed manual and its distribution to official agencies and
industry for review and comment are predicted for early
1959.

Bacteriological Aspects of Soft Ice Cream, by Jonx J. SHEUR-
NG, Professor of Dairying, University of Georgia, Athens,
Ga.: Over 500 soft ice cream stores were visited at random
over a five year period and bacteriological tests made. Sani-
tary conditions vary widely depending upon local regulations
and their enforcement, and upon the training of personnel. A
great diversity in the vocational background of store operators
was noted. The handling of cans in which mix is delivered to
stores is often haphazard on the part of store operators, frequent-
ly resulting in permanent damage to cans which may still be
used. Insect control in stores sometimes was found to be a prob-
lem. This should be given greater attention by inspecting sani-
tarians. Bacteriological data collected showed in some instances
rather extensive bacterial contamination of both mix and pro-
duct in soft ice cream stores. Fos

Recent Changes in New York State Milk Regulations by
Revision of the Sanitary Code, by Cravpe CorLviN, Acting
Chief, Milk and Restaurant Section, New York State Depart-
ment of Health, Albany, N. Y.: Changing times in the fields of
milk production, processing and milk handling equipment
necessitate the changing of sanitary codes and regulations
dealing with the sanitation of market milk supplies. Although
the New York State Sanitary Code Chapter III, which deals
with sanitary aspects of milk supplies, has been amended
from time to time, the introduction of bulk milk handling
systems on the farm, cleaning-in-place -of equipment, both
on the farm and in the processing plant, and changes in
related milk handling equipment and processing techniques
made it desirable that regulations be revised rather extensively.
Much of the revision which occurred at the June 1957 meeting
of the New York State Public Health Council consisted of
a re-arrangement of the items. A new approach to the
control of prepasteurized milk was also adopted. The old
single permit governing the processing and distribution of
milk was replaced with a new type of Permit to Process, plus
a Permit to Distribute. Rules governing sediment testing were
expanded.

4 Better Dairy Farm Buildings, by Harorp E. Gray, Professor
of Agricultural Engineering, Cornell University, Ithaca, N.Y.:
Developments in the field of farm dairy buildings have been
rapid during the period following World War II. The present
trends appear to be toward larger size herds and loose housing
systems of management. Striking developments in loose housing
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include improved pole frame construction, prefabricated build-
ings and better arrangements and equipment for milking parlors.
Sanitary conditions can be maintained with loose housing
systems for the production of quality milk. Similar develop-
ments have occurred in the stall barn system of housing, which
is still quite popular among dairymen. Prefabricated buildings
and tilt-up concrete are the newer methods of construction.
Milking parlors and portable milking units are developing as
means of reducing chore labor in stall barns. Cooperative efforts
among all interests in milk production are essential to the con-
tinued development and improvement of farm dairy buildings.

Types of Pipeline Milker Systems, by Ricaarp P. MarcH,
Professor of Dairy Industry, Cornell University, Ithaca, N.Y.:
Pipeline milkers are of two basic types, parlor and around-
the-barn. They are fundamentally the same but the latter
have longer lines usually. These systems can be washed by
flush, reverse-flush and recirculation methods. The former is
usually inadequate, the latter is conidered best. With trans-
port systems the milk is poured from the milker pail into a
hopper and conveyed through tubing or rigid pipe to cans or
bulk tank. Portable transport systems using plastic hose have
been developed. Also new in this field is a true portable
pipeline milker and a new type of portable milking machine.
Other arrangements are cow-to-can and cow-to-tank milkers.

Design, Installation and Maintenance of Pipeline Milkers, by
NeLsoxn J. Homr, New York State Department of Health,
Albany, N.Y.: Experience has shown that dairymen will attempt
to clean-in-place a pipeline milking machine without regard to
the evidence that all parts are not designed for such methods.
Manufacturers of pipeline milkers have an obligation to design
these systems so they can be sucessfully cleaned-in-place if
they are to assist in the production of the best quality milk
and be universally accepted. Design possibilities are discussed,

-including the necessity for the reduction in the number of

joints and the shape of parts designed so flowing solution
at effective velocities will reach all milk surfaces. Installation
discussion included the necessity for allowing for the force of
linear expansion in mounting pipelines. On maintenance, the
author repeats the basic tests of rinse, wash, rinse and sanitize,
with particular reference to the conditioning of the wash water.

The Dairy Industry in a Changing Society, by NORMAN
Myrick, Editor, The American Milk Review, New York, N.Y.:

-During the last two centuries, industrialism and democracy

have created an environment that has resulted in an unprece-
dented growth of population. Between 1776 and 1958, popula-
tion increased nearly six times over the preceding sixteen
centuries. This increase has been reflected in the United
States. A continuing and accelerating rate of increase is pre-
dicted. Accompanying the population growth has been a
rapid trend toward urbanization. Metropolitan areas have
grown to the point where they overlap and produce multiple
or super-metropolitan areas. There are 14 or 15 such areas
emerging in the United States. It is estimated that by 1957,
70 per cent of the population of the United States will live
in these inter-urban areas. Among the resulting problems are
(a) the effectiveness of government authority based on
existing political boundaries; (b) the greater volume of milk
moving in intermarket channels as the marketing areas expand;

"(¢) the intensified competition resulting from the adoption

of mass production techniques which places a premium on
volume; and (d) the decline in the number of milk processing
plants and the number of dairy farms.

Complete texts of some of the above—summarized papers,
in addition to some not summarized, will appear in the months
ahead in The Journal of Milk and Food Technology.
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Research and Educational Functions of
Public Health Service Expanding

Through its Bureau of State Services the Public
Health Service is expanding its research and education
programs. This Bureau, in 1958 will oversee the alloca-
tion of some fourteen and a half million dollars for re-
search and training.

The Bureau operating activities, supported by re-
search, consist of professional leadership to State and
local health departments, grants-in-aid to States to fi-
nance public health activities on a cooperative basis
and stimulate new activities, and provision of tech-
nical assistance to states. As a projected model, the
Bureau takes new findings, adapts them to public
health practice through demonstrations and applied
research, and then assists in the training of people re-
quired for widespread application of the new tech-
niques. In total, these research and training activities
are quite extensive. Somewhat more than half of the
appropriations for all direct operations of the Bureau
in 1958—$28 million—was accounted for by research—
$14.5 million.

Some of the training activities at the Communicable
Disease Center in Atlanta, at the Robert A. Taft San-
itary Engineering Center in Cincinnati, and the Occu-
pational Health Field Station are acquiring qualities
that deserve to be recognized as directly educational.
In addition, through arrangements with certain uni-
versities and medical schools, students registered in
such schools are spending an increasing amount of
time in laboratory and other work at these installations.
Some staff members of these installations have faculty
positions in neighboring universities and medical
schools. A desire has been expressed that students
should be invited to work and study in the laboratories
of the Bureau of State Services.

Among the special assumptions of national changes
that will affect the activities of the Bureau are, of
course, the impact of population growth, a short-
age of personnel trained in public health professions,
and certain special alterations of the environment con-
sequent upon increasing air pollution with inanimate
particulate matter. In addition, social changes affect-
ing public health practice are foreseen.

These factors, and others, indicate that research will
probably expand in absolute terms and in relative im-
portance among the activities of the Bureau. Some of
the considerations are as follows:

First, State and local expenditures for health ser-
vices are rising steadily, while total Federal funds sup-

plied to States for health services have declined since
1950. This trend will probably continue. One of th'e
consequences will be to expand the technical advisory
role of the Bureau and to contract its role as a disburs-
ing agent. An increase in the research activities of the
Bureau will result from this change in emphasis.

Second, the chronic diseases are increases and the
communciable diseases are decreasing in relative im-
portance as causes of illness and death. Much less is
known about the prevention and treatment of the
chronic diseases, as a group, than about communicable
diseases. The role properly played by public author-
ities in the prevention, control and treatment of
chronic disease remains to be worked out. For com-
munities the problems created by chronic disease are
social and economic, as well as medical. More intensive
study of the social and economic aspects of chronic
disease is indicated.

Third, health hazards arising in one State and exert-
ing adverse effects in others, and hazards of such scope
that States cannot deal effectively with them, are be-
coming more significant.

These hazards include the increasing use of ionizing
radiation, through nuclear reactors as power sources,
the introduction of new industrial processes and pro-
ducts, such as synthetic chemicals, with attendant po-
tential health hazards, and more extensive air and
water pollution as metropolitan areas expand and as
industrial production rises. All of these forces com-
bined demonstrate a clear need for a Federal public
health research program.

HOFFMAN RECEIVES WILEY AWARD

Henry ]. Hoffman, Chief Chemist, Minnesota De-
partment of Agriculture, received the Third Annual
Harvey W. Wiley Award of the Association of Food
and Drug Officials at its 62nd Annual Conference. The
hand-lettered, illuminated, framed scroll is awarded
in recognition of outstanding service and devotion to
duty in administering food and drug laws.

Mr. Hoffman has been in food work in the State of
Minnesota since 1914 after receiving B.S and M.S. de-
grees from the University of Minnesota. He became
Chief Chemist with the Minnesota Department in
1927. He served as president of the association in 1935.

The presentation of the award to Mr. Hoffman
marks the third time since its inception that this award
has been pregented by the Association to a regulatory
official. This is an annual award intended to recog-
nize Qutstanding service of a public employee engaged
in regulatory service. Its purpose is to emphasize the
role of such control officials in the field of consumer
protection.
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DR. LOUIS H. BURGWALD NAMED
SUPERINTENDENT OF STUDENTS'
DAIRY PRODUCTS JUDGING CONTEST

The Collegiate Students’ International Contest in
Judging Dairy Products has a new “boss.”

Dr. Louis H. Burgwald, Marketing Specialist with
the Dairy and Poultry Division of Foreign Agricultural
Service, U. S. Department of Agriculture, has been
named Superintendent of the annual Contest, which
will be held this year on December 8 in the Chicago,
Illinois, area. Dr. Burgwald, who terms the appoint-
ment “a wonderful honor,” succeeds the late C. J. Bab-
cock, the former Chief of the F. A. S. Dairy and Poul-
try Division, who was Contest Superintendent from
1941 until his death early this year.

Dr. Burgwald is no stranger to the Contest, which
was started in 1916 by American Dairy Science Associ-
ation, and has been co-sponsored since 1930 by ADSA
and Dairy Industries Supply Association. Before ac-
cepting his present post with U. S. D. A. four years
ago, Dr. Burgwald was for 26 years a member of the
Ohio State University faculty and, as Professor of
Dairy Technology, coached several Ohio State dairy
products judging teams for Contest participation.

The Contest and traditional Awards Banquet, which
will be held the following day, December 9, in a prin-
cipal Chicago hotel, will be events of major signifi-
cance during a full week of dairy industrial activity
centering in Chicago. From December 8 through 13,
the DISA-sponsored 21st Dairy Industries Exposition
will transform mammoth Navy Pier into a modern
wonderland of displays featuring the latest in supplies,

" equipment and services for the dairy industries. Con-

current with, or occuring just before, the Exposition
will be the annual conventions of national and inter-
national dairy industry organizations including Dairy
Suppliers’ Foundation, Dairy Society International,
Milk Industry Foundation, National Association of Re-
tail Ice Cream Manufacturers, National Ice Cream
Mix Association, International Association of Ice
Cream Manufacturers, National Ice Cream Mix As-
sociation, International Association of Ice Cream
Manufacturers, Evaporated Milk Association, and
American Butter Institute.

Serving with Dr. Burgwald as officials of the 1958
Contest are: D. R. Strobel, Chief, Foreign Marketing
Branch, Dairy and Poultry Division, Foreign Agricul-
tural Service, U. S. D. A., Assistant Superintendent;
D: A. Pettee, The Creamery Package Mfg. Company,
Milk Judge; H. L. Wilson Kraft Foods Company,
Cheese Judge; J. Hoffman Erb, The Borden Company,
Ice Cream Judge; N. E. Fabricius, Flambeau Valley
Farms Cooperative, Butter Judge.
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DISA Associate Judges are: Dan Roahen, The
Creamery Package Mfg. Company, Milk; Neil Ange-
vine, Meyer-Blanke Company, Cheese; Vern Wilt, The
Liquid Carbonic Corporation, Ice Cream; Charles
Weinreich, Cherry-Burrell Corporation, Butter.

Mr. Weinreich also serves as the DISA Chairman of
the Contest and Fellowship Committee. Dr. G. M.
Trout, Michigan State University, is the ADSA Chair-
man.

WILSON ANNOUNCES NEW LINE OF
BULK MILK COOLERS

Introducing a milk-cooling syst‘em using a new type
of “direct-contact cold”, Wilson Refrigeration, Inc. an-
nounces a new line of direct expansion bulk milk
coolers. Production is already underway at Smyrna,
Delaware.

Models being made currently are in 200, 300, 400
and 500 gallon capacities—with other sizes scheduled
for introduction at a later date.

The new direct expansion coolers can be installed
with a compressor located outside the milk house, with
the result that existing milk houses can be converted
in most cases to the bulk system without extensive al-
terations.

The new Wilson cooler has an improved refrigera-
tion system of coil design which provides maximum
cooling by keeping the refrigerant in direct contact
with the stainless steel milk cooling surface at all times
during the cooling cycle. The cooler is shipped from
the factory complete with all necessary controls to
keep installation costs at a minimum. The exterior of
the cooler, as well as the milk reservoir, is constructed
of 18.8 stainless steel.

The new direct expansion units will supplement the
present line of Wilson Watchman ice-bank coolers.

KEITH FITCH
JOINS KLENZADE PRODUCTS

Keith A. Fitch recently joined KLENZADE PRO-
DUCTS, INC., Beloit, Wisconsin, as sales director of
the Institutional Division. Mr. Fitch is a registered
professional engineer and sanitarian with a B. A. de-
gree in Chemistry. He has had wide experience as a
sanitation consultant and was executive director of a
firm of consultants providing sanitation advisory ser-
vices to institutions and industrial plants. He has also
been a staff member with the Federal Food and Drug
Administration and the California Bureau of Food and
Drug Inspections.
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Mr. Fitch is a Fellow of the American Public Health
Association and is also a member of the American As-
sociation for the Advancement of Science; Institute of
Food Technologists; Association of Food and Drug
Officials of the U.S.; International Association of Milk
and Food Sanitarians; National Association of Sanitar-
ians; National Society of Professional Engineers; and
other professional and technical societies. Mr. Fitch
will make his headquarters at thc main office of the
coiupany at Beloit.

HELFFUL INFORMATION

Editorial Note: Listed below are sources of information on a
variety of subjects. Requests for any of the material listed should be
sent by letter or postcard to the source indicated.

Electrobrain. (explains the Surge automatic pipeline washer )
Pamphlet, no charge. Babson Bros. Co., 2843 W. 19th St.,
Chicago 23, Il

Dairy Equipment & Pipe Line Cleaners. (explain to dairy-
men the various Pfanstiehl cleansers for their equipment)
Pamphlet, no charge. Babson Bros. Co., 2843 W. 19th St.,
Chicago 23, 11l

Let’s Get the Cows Up Off the Floor. 14 pge. booklet with
colored illustrations. Free. Babson Bros. Co., 2843 W. 19th
St., Chicago 23, Ill.

Harvesting Your Milk Crop. 18 page booklet complete with
illustrations and diagrams. Free. Babson Bros. Co., 2843 W.
19th St., Chicago 23, IIl.

If You Are Thinking About a Pipe Line Milker. Free booklet.
Babson Bros. Co., 2843 W. 19th St., Chicago 28, TIL.

How to Choose the Right Bulk Milk Cooler. Free booklet.
Dairy Equipment Co., Dept. JMFT, 1444 E. Washington Ave.,
Madison 10, Wisc.

Treating Shell Eggs to Maintain Quality. Free bulletin.
Mo. Agric. Expt. Sta. Bull. 659, 1955. Columbia, Mo.

Know the Eggs You Buy. Colored chart 45x30 inches.
Revised January 1956. Supt. of Documents, Washington, D.C.
Price 30 cents. Cat. No. A 88:38:Eg/3/2/955.

Corn’s Hidden Enemies. 16mm sound film, 12 minutes.
Available from Shell Chemical Corp. Film Library, Desk
JMFT, 624 So. Michigan Ave., Chicago 5, Il

Egg Layers from Jungle Fowl. 16 mm sound film, color 27
minutes. Available from Hy-Line Poultry Farms, 1206 Mulberry
St., DesMoines, Ia.

The Vitamin D Story. 16 mm sound -film; color, Available
from Bur. of Visual Instruction, University of Wisconsin,
Madison, Wisc. Write for charges.

Diversey News Topics for Dairy Fieldmen. Circular avail-
able from The Diversey Corp., 1820 Roscoe St., Chicago 13, Il

Green Pastures — The Complete Story of Grassland Farming.
Sound slide film in full color. Available from General Chemical
Div., Allied Chemical and Dye Corp., 40 Rector St., New York
6, N.Y. '

Sprinkler Irrigation Roundup. Movie showing benefits of
sprinkler irrigation. Available from Reynolds Metal Co., P. O.
Box 1800-SM, Louisville, Ky.

Bulk Milk Handling Equipment. Free booklet. U.S. Steel
Corp., Dept. JMFT, 525 William Penn Place, Pittsburgh 30, Pa.

Soil Insects in Your Area and What You Can Do About Them.
Free booklet. Velsicol Chemical Corp., 330 E. Grand Ave.,
Dept. JMFT, Chicago 11, IIL

Feeding for Milk Fever Prevention. Free booklet. Available
from Standard Brands, Desk JMFT,: Agricultural Dept., 595
Madison Ave., New York 22, N.Y.

Certified Bulk Milk Pick Up Tanks. Free bulletin No. PUT-1,
Dept. JMFT., Stainless Steel Products Co., 1000 Berry Ave.,
St. Paul, Minn.

Milk Packaging for Retail Distribution. Price $5.00. A. G.
Hugh Printing Co., Dept. JMFT, 400 Pike St., Cincinnati,
Ohio. A book.

Packaged Electrical System for 24 Hour Truck Refrigeration.
Free bulletin. Dept. JMFT, General Electric Co., Schenectady
5, N.Y.

Insecticides and Repellants for the Control of Insects of
Medical Importance to the Armed Forces. 91 page bulletin.
Cat. No. A 1.4/2:977, 1955. Available from Supt. of Documents,
Washington, D. C, Price 35 cents.

Sugar Turbidity Facts. Free bulletin. Available from Refined
Sirups and Sugars, Inc., Yonkers, N.Y.

Controlled Correction of Water in Bakery Operations. Free
brochure available from Hachmeister, Inc., P. O. Box 357,
Pittsburgh, Pa.

DAIRY FIELDMEN AND PLANT
OPERATOR’S CONFERENCES TO BE
HELD AT PURDUE UNIVERSITY

The Dairy Department of Purdue University an-
nounces two one-day meetings to be held this Novem-
ber. On November 18th the Dairy Fieldmen’s confer-
ence will be held followed by the plant operator’s con-
ference on the 19th. .

These annual conferences are sponsored cooperative-
ly with the Indiana Dairy Products Association. Dairy
industry and university specialists will discuss topics
selected because of their current and timely interest.
Further information may be obtained from: Mr. H. F.
Ford, Smith Hall, Purdue University, Lafayette, Indi-
ana. i

University of Maryland To Hold 14th
Annual Dairy Technology Conference

Approximately 200 milk and dairy plant personnel,
fieldmen, sanitarians, and industry representatives are
expected to attend the Dairy Technology Conference
at the University of Maryland on Wednesday, Novem-
ber 12, 1958,

Economic trends influencing the dairy industry,
milk flavor improvement programs, farm sanitation,
recent regulatory developments, new research findings
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Draw on Diversey’s

experience in every

conceivable phase

Bottlewashing . . . can washing . . . cleaning and
disinfecting HTST units . . . pipelines . . . holding
tanks . . . spray cleaning vacuum pans and evap-
orators . . . mechanized cleaning of tank trucks . . .
milkstone removal and prevention . . . insect con-
trol . . . and on and on the list goes. In every phase
of sanitation you will find Diversey’s diversified
service and technical “know-how”’ can work for you
to maintain high product quality.

The pioneering work Diversey has done in these
fields is almost legendary. In the dairy farm field,
Diversey worked with the public health authority

1820 ROSCOE STREET, CHICAGO 13, ILLINOIS
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of a large dairy state to develop the first accepted
techniques and products for pipeline cleaning in
place. They were the first to develop a complete
bottlewashing compound that also controls scale.
First again with color-coding of compounds to pre-
vent mix-ups.

Diversey’s 35 years of experience in sanitation
is made available wherever food is processed or
served. Each of the over 200 trained D-Man repre-
sentatives will be happy to assist you on sanitation
problems.

$o2F A Re

1923

35 YEARS OF PROGRESS

1958

<
ERrv:iC

in milk production and milk processing technology, the
status of dairy personnel recruitment and training, ef-
ficient cleaning of dairy equipment in the plant and on
the farm and improving plant operations are some of
the topics to be discussed by outstanding speakers.

Further information may be obtained from Professor
W. S. Arbuckle of the Dairy Department.

COMPLETE PORTABLE MILK SOLIDS
TESTING KITS AVAILABLE

The Dairy Cattle Research Branch of the United
States Department of Agriculture at Beltsville, Mary-
land reports that two companies are now manufac-
turing complete portable kits for the lactometric test-
ing of milk for solids. Samples of these kits have been
used at Beltsville and have been found to be satisfac-
tory.

The kits use the Watson type (102°F.) small (67)

lactometers. Each test requires only about 4 ounces of
milk. Each kit consists of an insulated portable water
bath with the water heated electrically and circulated
throughout the bath. The temperature of the water is
thermostatically controlled. Included is all of the neces-
sary glassware consisting of 36 or 40 tubes to hold the
milk, two lactometers and a thermometer. The com-
plete unit weighs about 40 pounds.

CLASSIFIED ADS

POSITIONS AVAILABLE
SANITARIANS: Philadelphia Department of Public Health has open-
ings for Sanitarians with cr without experience, salary $5045 to start.
Generalized program. Retirement plan, free medical plan and life
insurance, liberal holiday, sick leave and vacation benefits. Required:
U. S. citizenship, graduation from four year college or university
with major in Sanitary Science, Dairy or Food Technology. Other de-
grees will be considered with experience. Address inquiries to Myrna
J. Katin, Personnel Officer, Philadelphia Department of Public
Health, Room 504, City Hail Annex, Philadelphia 7, Pennsylvania.

FOR SALE
Single service milk sampling tubes. For further information and
a catalogue, please write Bacti-Kit Co., P. 0. Box 101, Eugene,
Qregon.
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Authorization To Use The 3-A Symbol

Following is a list of concerns to which 3-A Symbol Council authorization to use the 3-A Symbol have bees-

issued since publication of the list in the August 1958 issue of the Journal. This lists supplements other listings

published in earlier issues of the Journal.

AUTHORIZATIQN
NUMBER CONCERN AND ADDRESS
BULK MILK DISPENSERS
108 Stevens-Lee Company
314 W. 90th St.
Minneapolis 20, Minn.
FARM TANKS
19 Brown Equipment Co.
Coalville, Utah
22 Groen Manufacturing Co.
4535 W. Armitage Ave.
Chicago 39, Illinois
HEAT EXCHANGERS — PLATE TYPE
17 Del.aval Separator Co.
STORAGE TANKS
109 Girton Manufacturing Co,

Millville, Pa.

MODEL
NUMBERS

Silver King Imperial SK1, SK2,
and SK3.

Add: A:200, 250, 300, 400, 450,
500, 600, 700, 800, 900, 1000,
1200, 1500, 2000, 2500, and
3000.

B:1200

S:100, 150, 200, 250, 300, and
400. {

SL: 200 and 250

Delete: B: 1250, 2000, 2500,
and 3000.

Add: RW, RW2, and RW3:
75, 125, 170, 230, 280, and 340

gal.

RWL and RWL3::75, 280, and
340 gal.

W and WL: 300, 400, 500, and
600 gal.

TW: 3820, 400, 500, 600, and
725 gal.

Add: P13-RC, PI3-EB,
P13-VRB, PI13-VEB, P15-RC,
P15-VRB, and P15-VEB,

CT-600, 800, 1000, 1200, 2000,
2500, 3000, 4000, and 5000.

i
|
|




AFFILIATES

AFFILIATES OF
International Association of Milk and Food Sanitarians

INDIAN SANITARIANS
ASSOCIATION

Pres., Joseph Medina .... Bernallilo, N. M.
1st. Vice-Pres., Thomas J. Stevens
................................ Packer, Arizona
2nd. Vice-Pres., John Adams
............................ Dodson, Montana
Sec., Treas., William H. Ross
U.S.P.H.S., Field Health Unit,
Belcourt, North Dakota
Auditor: Verlyn Owen
Rosebud, South Dakota

ARIZONA ASSOCIATION OF
MLk AND FOOD SANITARIANS

AMERICAN

Pres., Perry Klump ...
Pres.-Elect, Mason Lang
Sec.-Treas., Hiram Shouse

........ Room 430 State Office Bldg.,

Phoenix

Executive Board:
0. V. COOPET wmsssmsussmosscssos Phoenix
0. G. Bridgeman ........... Phoenix

~
AssOCIATED ILLINOIS MILK SANITARIANS

Pres., Stephen J. Conway Chicago
Pres.-Elect, Robert W. Coe .. Rock Island
First Vice-Pres., Gilbert G. Gibson
Chicago
Sec. Vice Pres., Louis W. Pickles .. Peoria
Sec.-Treas., P. Edward Riley, Illinois
Dept. of Public Health, 1615 Seward
Street, Evanston, Illinois.
Sergeant-at-Arms, Lyle ]J. Lawson

Genoa
Auditors:
Floyd M. Keller ....... ... Chicago
Louis H. Weiner ... .. Chicago
Executive Board Members:
Harry Coken ..oooooooeeceneeee. Chicago
Paul N. Hanger ........... Springfield

CALIFORNIA ASSOCIATION OF DAIRY
AND MILK SANITARIANS

Pres., W. N. Weddle ............... Riverside

.'1st Vice-Pres., M. H. Herspring . Oakland

2nd Vice-Pres., T. Christenson .. Fresno
Sec.-Treas., L. E. Groff

... Los Angeles City Health Dept.,

11896 Yorba Ave., Chino, Calif.

Regional Directors

Don Downing

0. W. Hindman

Sacramento
Bakersfield

CONNECTICUT ASSOCIATION OF
Damy & Foop SANITARIANS

Pres., Eaton E. Smith .............. Hartford
Vice-Pres., Orrin P. Snow .. Wallingford
Sec., H. Clifford Goslee,

.................... 956 Palm St., Hartford
Treas., Curtis W. Chaffee ........ Hartford

DAIRY SANITARIANS ASSOCIATION OF
THE DEL-MAR-VA PENNINSULA
Pres., Carlton Forter ... Greensboro, Md.
Vice-Pres., Francis Powell .. Smyrna, Del.

Sec., Richard J. Weaver
........ 499 Wheeler Blvd., Oxford Pa.
Treas., Dr. ]. M. Jaqueth .. Betterton, Md.

'FLormA ASSOCIATION OF MILk
AND FoOD SANITARIANS
Pres. J. S. Masse€y .ceccooereieeenns Pensacola
Vice-Pres., John D. Robinson
.......................................... Plant City
Sec.-Treas., Ben J. Northrup
4835 Burlington Ave., St. Petersburg

Past Pres., D. L. Lichty
West Palm Beach

Directors:
Austin E. Graham .... Winter Haven

Patrick J. Griffin ... Tampa
Harvey Jordan ... Miami
W. A. Krienke ......... Gainesville

Stannie D. Williams .... Jacksonsville

GEeORGIA CHAPTER OF THE
INTERNATIONAL ASSOCIATION OF MILK
AND Foop SanNrrarians, Inc.
Pres., Elco MOITIS weeeoeeeceenaneacaces Atlanta
Vice-Pres., Faegin Parrish Atlanta

Sec.-T'reas., John J. Sheuring
............ Dairy Dept., U. of Georgia,
Athens

Board of Directors:
S. E. Region
E. C. Region
N. W. Region

Wm. Fountain
Euale George
W. W. Gilley

S. W. Region ..ceceecceceeee J. Drake

N. E. Region James Ware
Member at Large ........ Dr. H. Hodgson

IpAHO SANITARIANS ASSOCIATION
Pres., Jack B. Jelke ..n...n. Blackfoot
Vice-Pres., Alex Schaefer ............ Jerome

Sec.-I'reas., C. P. Manghan
................ 240 S. 2nd St., Preston
INDIANA ASSOCIATION OF
MILK AND FOOD SANITARIANS

Pres., William Komenich ............... Gary
Pres. Elect., Harold S. Adams
Indianapolis
First Vice-Pres., Samuel T. Elder
; Evansville
Second Vice-Pres., Ronald C. Brown
Indianapolis
Auditors:
Chris Angelidis -...ocoooceecece Gary
Carl R. Ahreus ............ Huntingburg

JowA ASSOCIATION OF
MILK SANITARIANS
Pres., Grover Seeberger .... Mason City
Vice-Pres., Robert L. Sanders
Des Moines
Sec.-Treas., Ray Belknap, State

Health Dept. .oeoooeeeenee Des Moines
Executive Board:

Dr. M. P. Baker .................. Ames

C: D L. sosnmmwmmmss Waterloo

KaNsAs ASSOCIATION OF MILK
SANITARIANS

Pres., Dean Duke Marion
Vice-Pres., Augustine Sauer ....Sabetha
2nd Vice-Pres., Samuel Hoover
Juncton City

Sec.-Treas., Frank L. Kelley, Kansas State
Board of Health, Topeka

Auditors:
Cal Emerson ......cceceeceeceemees Pratt
Dan Evans ...........-.... Kansas City

KENTUCKY ASSOCIATION OF MILK
AND FooD SANITARIANS
Pres., L. E. Maybugh Louisville
Vice-Pres., A. W. Ruduick, Jr. . Lexington
Sec.-Treas., Fred Taylor
........ 240 E. Madison St., Louisville

Board of Directors:
C. F. Pearce ..c..ccccoceeeeee. Louisville
H. J. Flynn ... .... Newport
Paris B. Bales .. . Monticello
J. W. Durbin ... . Louisville

Ralph Jones Paducah
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MICHIGAN ASSOCIATION OF
SANITARIANS

Pres., William Wade .ooooeoeeceecence

Vice-Pres., Robert Dalton ........ Lansing

2nd Vice-Pres., Ronald Leach .. Corunna

Sec.-Treas., Robert Lyons ........ Lansing-
Ingham County Health Dept., City
Hall, Room 207, Lansing.

Recording Secretary, Dr. Frank Peabody
.... Dept. Microbiology and Public
Health, Mich. State University, East
Lansing.

Directors:
Past Pres., Orville Nelson .. Rockford

Kenneth Kerr .......... Grand Rapids
Robert Kramer .....occcceoc. Ionia
Ferris Smith ........ ... Kalamazoo
Armin Roth .......... .... Wyandotte
0. W. Kaufman ............... M. S. U.
Kenneth Van Patten ........ Lansing

Pres., H. E. Birdsall .................. St. Paul
Vice-Pres., O. M. Osten ............ St. Paul
Sec.-Treas., G. H. Steele, Minnesota De-
partment of Agriculture, 515 State
Office Building, St. Paul, Minnesota.
Directors:
J. H. Gholson ...ccoceceecueeeee St. Paul
J. J. Handy ..... i i
Peter Hanson .
J. J. Jezeski ......
Chester A. Ness .. .
R. J. Schneider .....ccce..-.. Rochester

MissOURI ASSOCIATION OF MILK AND
Foop SANITARIANS

Pres., Gerald Cook Fredericktown

1st Vice-Pres., Vincent T. Foley

Kansas City
2nd Vice-Pres., Leslie Miller

Poplar Bluff
Sec.-Treas., Charles P. Orr ............ Mo.

Div. of Health, Jefferson City.

NEw YORK STATE ASSOCIATION OF
MILK SANITARIANS
Pres., William O. Skinner .. White Plains
Pres.-Elect, Dr. Robert W. Metzger

Syracuse

Sec.-Treas., R. P. March
........ 118 Stocking Hall, Cornell U.,
Ithaca

Executive Committee:
Dr. George H. Hopson
.............................. Poughkeepsie
Walter H. Grunge .... New York City
William B. Gay ..ocoeeeeeeeeeee. Oswego
Lawrence L. Clough ............ Albany

NorTH DAKOTA ASSOCIATION OF
SANITARIANS
Pres., Ivan Unteracher Mandan
Pres.-Elect, N. O. Branvold..Grand Forks
Vice-Pres., Duane A. Johnson
Lake

- Davils
Sec.-Treas., John E. Lobb
317 Griffin, Bismark
Past Pres., John E. Fields ...... Dickinson
OREGON ASSOCIATION OF MILK

SANITARIANS
Pres., Roy Stein .....ccecccoeee... Corwallis
Vice-Pres., Kenneth Carl ............ Salem
Sec.-Treas., Archie Miner, 568 Olive
Street, Eugene, Oregon, Eugene
Farmers Creamery.
Auditors:
Al Tiesdal ....ooveeeeeeeecececencnes Salem
Grover C. P0€ w.oceeeeeeennne Portland

Executive Committee:
Spencer George
H. E. Killion ....c.cccnsissesssinss
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PENNSYLVANIA DAIRY SANITARIANS
ASSOCIATION
Pres., Walter E. Arnold ...... Vanderbilt
Pres.-Elect, Allan Miller ........... Oxford

Vice-Pres., Dr. Earl W. Cook ...... Phila.
Sec., Homer Young
202 Wlllett Rd., Glenshaw

Treas., C. D. Herbster ..... Sehnsgrove
Ruope IsLAND
Pres., Charles Ross ..cc.c........ Providence

Vzce-Pws Alden Chase

.................... So. Woodstock, Conn.
Sec., R. M. Parry, .... Box 22, Warwick
Treas., T. J. Grennan, Jr. ... Providence

Rocky MOUNTAIN ASSOCIATION
oF MimLx AND FOOD SANITARIANS
Pres., Charles E. Walton
................................ Laramie,
Pzes Elect., Paul Freebairn
........................ Salt Lake City, Utah
1st Vice- Pres., Larry Gordon
........................ Albuquerque, N. M.
2nd. Vice-Pres., John G. Guinn
.............................. Cheyenne, Wyo.
Sec.-Treas’, Joe Mason, Dairy Div. Den-
ver Dept Health Hospltals Denver,

Wyo.

Colo.

Auditors:
Chris Morgan ............ Lincoln, Neb.
Orville DeFrain ........ Lincoln, Neb.

SANITATION SEcTION TExAs PusLic
HEALTH ASSOCIATION

Chairman, Chester A. Purcell .. Sherman
Vice-Chairman, L. M. Holler .... Bellaire
Secretary, Don Shaddox ... Ft. Worth
Section Council:
. M. Hollar
W. W. Clarkson
Paul Schultze

AFFILIATES

SoutH CAROLINA ASSOCIATION OF
SANITARIANS, INC.
Pres., J. Darby Drake .......... Anderson
Vice-Pres., James T. Fowles .. Columbia

Sec.-Treas., John C. Brown
. State Board of Health, Columbia

Directors:
James H. Moore ........... Charleston
J. D. Kirby .......... ... Greenwood
W. W. Vincent ... Conway
Alan Kolb ... Columbia
Rudolph McCormack .... Ridgeland
J. Stll "Orangeburg

SoutH DAKOTA ASSOCIATION
OF SANITARIANS

Pres., Charles Halloran .._............ Pierre
Pres. -Elect Harlan Stricklett

..... id Cxty
Scc. T1eas Robert P. Haywaré)

Dept. “of Health oo Plerre

Executive Board:

Past-Pres., Howard Froiland ....
Aberdeen
Elected Member, Ed Siemers....

................................ Hot Springs

TENNESSEE ASSOCIATION OF

SANITAKIANS
Pres., Kermit J. Cornell ........ Greenville
Pres.-Elect, Glenn Kilday ...... Bluntville
Sec.-Treas., Carl T. Burns
................................... Rt. 1, Greenville
Auditors:
Elmer G. Smith ... é)ort
E. C. Seaton .............__. ]ones oro

VIRGINIA ASSOCIATION OF MILK
AND FoOoD SANITARIANS
Pres., E. H. Phillippe, Jr. -....... Danville
First Vice-Pres., T. R. Anderson
Staunton
Sec. Vzce Pres., M. W. Jefferson
Richmond

Sec.-Treas., J. F. Pace, State Dept. of
Health, State Office Bldg.,

Richmond

Auditors:
Roy Qualls ....ocoooooooeee Marion
J. P. Brooks Hampton

WASHINGTON MILK SANITARIANS

ASSOCIATION
Pres., C. C. Prouty ... Pullman
Pies.-Elect, Harold Janzen ...... Yakima
Sec.-Treas., Frank W. Logan
.......................... City Health Dept.,
Public Safety Bldg., Seattle,
Auditors:
Reid Greathouse ........ Walla Walla
Harry Johnson ................. Spokane

WISCONSIN ASSOCIATION OF MILkK
AND Foop SANITARIANS
Pres., James T. Judd ................ Shawno
Vice-Pres., Edward R. Friday .... Madison
Sec.-Treas., L. Wayne Brown, 421 Chem-

istry Bldg U. of Wis. .. Madison
Past Pres., Burdette Fisher ........... Kiel
Directors:

Donald E. Hart ......... Sun Prairie

Walter H. Jopke .....ccocoeee. Madison

SANITARY CONSTRUCTION,

3-A ACCEPTED PRACTICES

FOR THE

OF

HIGH-TEMPERATURE SHORT-TIME PASTEURIZERS

Formulated by

International Association of Milk and Food Sanitarians, Inc.

U. S. Public Health Service
The Dairy Industry Committee

Price: — With Cover 50¢ each, Without Cover 45¢ each — 100 or
more with cover 45¢ each, Without Cover 40¢ each.

INSTALLATION, TESTING AND OPERATION

i S




BEVERAGE PROCESSING
DISCUSSION FEATURED AT
INDUSTRIAL SANITATION &
MAINTENANCE SHOW &
CONFERENCE IN N. Y.

When the third annual Industrial
Sanitation-Maintenance Show gets
underway next month (November
3-6) at the New York Trade Show
Building, one of the topics of in-
terest to the Beverage and Bottling
industry will be a discussion of
Beverage Processing on November
6th.

The show and conference are
sponsored by the Institution of San-
itation Management. More than
5,000 sanitation maintenance exec-
utives are expected to attend.

In addition, many of the show’s
exhibits are of special interest to
the sanitation-maintenance execu-
tives of the beverage and bottling
industry, according to Leonard
Rogers, managing director of the
show.

For additional information about
the show and conference write to:
Leonard Rogers, Orkin Expositions
Management, 19 West 44th St.,
New York 36, N. Y.

HELPS STOP
MASTITIS

“TAMED IODINE"®

IOSAN"

DETERGENT-GERMICIDE

b3

I0SAN helps prevent the spread of
mastitis when used on udders and for
dipping teat cups. Also a powerful
cleaner-sanitizer for all equipment.
Lowers bacteria counts. Removes and
prevents milkstone buildup.

I0SAN is the original “Tamed lodine”
Detergent-Germicide. The U. S. Patent
Number on its label is your protection
against imitators. Available from your
regular supplier or from Lazarus
Laboratories Inc., Division cf West
Chemical Products Inc., 42-16 West
St., Long Island City 1, N. Y

uuﬂum—_-—— \

[ SIMPLEST

SYSTEM

PIPELINE
MIVErsay systems

FOR STANCHION OR PARLOR TYPE BARN
WITH UNIVERSAL

“Supeunatic”

YOU GET A SIMPLIFIED SYSTEM
OF MILKING, CARRYING,
RECEIVING, COOLING AND
AUTOMATIC WASHING.

MAKE YOUR MILKING THIS SIMPLE—
Just transfer the new milking assembly
from cow to cow and Universal Super-
matic does the job for you.

» EASIER GRADE “A” PRODUCTION
» OUT OF THE BARN SOONER
» LOWER OPERATING COSTS
» MILK MORE COWS
» GREATER PROFITS

SEE YOUR DEALER OR WRITE FOR FREE CATALOG

Unersal :

BRANCHES:
DEPT. C-2,
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100% Pure Active
Selected Cultures

“‘Hansen’s’’ Dri-Vac Cultures are offered in a §
variety of unrelated lactic combinations with a
choice of various acid and curd producing
properties.
Culture No._

2}Pmduce a mild pleasant flavor,

BN -

desirable for fermented milk

products and ch king.

1
1

USE A FRESH BOTTLE
Regularly

high flavor production. Also ex-
cellent for cheesemaking if over
ripening is avoided.

1
15

ALSO COMBINATIONS OF PURE S. LACTIS CULTURES
FOR CHEESEMAKING ONLY

5
1
8
2 These cultures are capable of
9
[

CHR. HANSEN’S LABORATORY, INC.

MILWAUKEE 14, WIS.

9015 W. MAPLE STREET

25-100 copies, 45 cents each.

Procedure for

Ohe ﬂnueétigation
of \
- Foodborne Disease
Outb’zea/eé

Recommended by

INTERNATIONAL ASSOCIATION OF MILK AND FOOD
SANITARIANS, INC.

COPIES OBTAINABLE FROM

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

Prices: Single Copies, 50 cents each;

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

100 or more copies, 35 cents each.
Please do not send stamps.




To ensure a quality concentrate, every piece of equipment used in the
canning line is made of stainless steel. And complete sterilization is
maintained from the start and until the concentrate is sealed in the
sanitary open-top type of container.

Sanitarians Know
These 8 Facts!

Pure milk demands pure vitamin additives,
and Vitex vitamin concentrates are the
highest in quality!

It is fundamental that in the modification

of milk (or in the addition of any modifiers
to milk) only ingredients having the same sani-
tary quality be used.

The dairy ingredients in Vitex vitamin D
milk concentrates are derived only from
Grade A milk.

The dairy ingredients used in Vitex vitamin
D concentrates are processed only in Grade
A dairy plants.

Each lot of dairy ingredients used in Vitex
" vitamin D concentrates is evaluated for
sanitary quality by stringent methods of bac-
teriological procedures.

Vitex vitamin milk concentrates are proc-
essed in a modern, regularly inspected
plant designed especially for the product. It
is given regular multiple sanitary inspection.

7. Equipment used in processing Vitex vitamin
D milk concentrates complies with the 3A
Sanitary Standards for dairy equipment.

Vitex vitamin milk concen-
" trates represent the highest
of standards in dairy’ products
processmg techniques. They are
used in America’s outstanding
and finest dairies.

VITEX I.ABORATORIES

A Division of NOPCO CHEMICAL COMPANY
Calif.

Harrison, N.J. * Richmond,

Pioneer Producers of a Complete Line of Vitamin
Concentrates for the Dairy Industry

FOR

25

/myf YEARS

oo

KLENZADE
SODIUM HYPOCHLORITE

SANITIZERS

SAFE for finest stainless steel surfaces. 25 years
of daily use in thousands of plants prove it
conclusively.

Klenzade X-4, Klenzade XY-12, and Klenzade
Tri-Chloro-Cide have the highest germicidal
power of all chlorine-bearing sanitizers on the
market. Comparative test data on request.
Most economical, too. Always ready for use . . .
no ‘‘settling out’ . . . no residual film . . . excep-
tionally long in-plant keeping quality.

Service Throughout America

(LENZADE PRODUCTS, INC

'LBELOIT WISCONSIN




Application for Membership
INTERNATIONAL ASSOCIATION OF MILK & FOOD
SANITARIANS, Inc.

Box 437, Shelbyville, Indiana

Name Date
Please Print

Address [0 New

" O Renewal

[0 Re-instatement

Business Affiliation
Annual Dues $5.00 O Check O Cash

(Membership Includes Subscription to Journal of Milk & Food Technology.)
(Please Print)

Recom ded by

Box 437 Subscription Order
Shelbyville, Ind.
JOURNAL OF MILK & FOOD TECHNOLOGY
Name ___ Date
Please Print
Address [0 New
- - [J Renewal
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i Some questions and answers about
CLEAR PLASTIC @

TYGON B44

More and more manufacturers are employing Tygon B44-4,
the sanitary milk tubing specifically developed to convey
processed milk and milk products, on their processing ma-
chines and equipment. To help you get the most efficient
service from your Tygon tubing, here are some questions
frequently asked about Tygon, followed by our .answers and
recommendations.

1. Q: Can the same cleaners, sanitiz-
ing agents and cleaning methods used
on" other milk processing equipment
also be used for Tygon?

A: Yes. One of the important advantages of
Tygon is that it permits the use of all nor-
mally used dairy cleaners whether soaps,
detergents, chlorine, or acid milkstone clean-
ers. For best results, of course, it is always
wise to follow carefully the instructions of
the manufacturers of the cleaning and sani-
tizing agents you use.

2. Q: Is Tygon abrasion-resistant?

A: Yes. Tygon is made extremely tough
and abrasion-resistant to withstand frequent
cleaning and gives unusually long wear
under rugged service conditions. When
handled with reasonable care, this dense,
strong plastic will retain its smooth, polished
surface throughout its service life. Naturally,
it is best to avoid dragging the hose over
concrete or sharp objects if maximum clarity
is desired.

3. Q: What about clarity? Can you
give me any tips on maintaining the
transparency of Tygon in use?

A: Here also, with proper care, Tygon will
provide the convenience of visual flow in-
spection throughout its service life. Clarity
may be slightly affected on the outside by
contact with paint, rubber, grease, or per-
spiration, and certain strong-colored sani-
tizers, such as those containing iodine or
bromine, may tend to stain the inside. How-
ever, these are simply surface discolorations
that in no way affect the efficiency of the
tubing. And even should it have some slight
discoloration,” your Tygon tubing still pro-
vides a degree of solution visibility that makes
it far superior to metal or rubber piping.

Please write to us if you would like
complete details, or have any questions
about the use and care of Tygon B44-4.

MILK HOSE

A slight cloudiness on the interior surface
after exposure to water may be due to mois-
ture. This is a normal occurrence—somewhat
like the moisture deposited on eyeglasses
when you blow on them. Clarity returns in a
short time if the tubing is allowed to dry
thoroughly. Should cloudiness persist, it
might be well to recheck your cleaning pro-
cedure for adequate milkstone removal.

4. Q: Is Tygon suitable for use as
cleaned-in-place piping?

A: Yes. In fact, Tygon is particularly ideal
for this application on short connecting lines
between equipment where flexibility is neces-
sary. It shows the sanitary condition of the
line at a glance and can be efficiently cleaned
in place by the same cleaning methods ap-
plied to other parts of the equipment when
pressure, temperature and solution concen-
trations are held within recommended limits.

5. Q: Why does Tygon seem to be-
come easier to slip on and off a fitting
with use?

A: The remarkable flexibility of Tygon is due
to the fact that it is a thermoplastic and, like
all thermoplastic materials, has a mnatural
tendency to take a slight “set.” This really
presents no problem in use, however, as a
snug fit can always be secured with a tight
clamp. Some operators simply trim off the
end of the tubing as required.

6. Q: Can you give me any sugges-
tions for proper storage of Tygon?

A: Tygon is simple to store, requiring only
the same sanitary care and handling you
normally observe with your other milk proc-
essing equipment. It is well to expose the
tubing to dry storage after cleaning, with
ends open to permit thorough drying. It is
also good practice to store the tubing loosely
coiled (avoid kinking) on a clean, dry shelf.

Plastics and Synthetics Division

U. S. STONEWARE

AKRON 9, OHIO

l! Tygon is a registered Trade-Mark of The U. S. Stoneware Co. 264-F




When you buy your Pipe Line Milker
. « . consider both the company... »
and the MAN!

s
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It will be a long, long time before anybody is smart
enough to build a Pipe Line Milker that will not need
exact and proper installation and longer than that
before anybody builds one that will not need prompt
and proper service by a trained man equipped with
exactly the right tools and the skill to use them.

Without that kind of man ready and available, no
Pipe Line Milker can be a good investment. #

No Surge Service Dealer is absclutely perfect; there-
fore, Organized Surge Service is not perfect, but the
chances are excellent that it is much the best there is
available to you.

Every Surge Service Dealer has to spend a lot of time
and money trying to get really good. Most of them
succeed.

Copyright 1958, Babson Bros. Co.

This Surge ad is

running in farm publications.

We thought you might be

interested, too.
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