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TRI-CLOVER

FITTINGS and PUMPS

add to efficiency of

Welcome Creamery operation

*Guarding against contamination, protecting prod-
uct quality, and assuring an uninterrupted flow of
materials in the modern, efficient Welcome Creamery,
Welcome, Minn., are Tri-Clover Division’s sparkling
clean TRI-CLAMP® Fittings, Valves, and Pumps.
Tri-Clover fittings, valves, pumps and . tubing
are selected for jobs like this because of their
reputation for highest quality materials and work-
manship . .. and for the fact that they meet the
strictest sanitary requirements. '

Our engineering service is at your disposal to
help solve your corrosion-resistant piping and
pumping problems.

See your nearest Tri-Clover Distributor.

LADISE ©
TRI-CLOVER Tné-Clover Divitiosn

Kenosha Wisconsin

EXPORT DEPT.—8 So. Michigan Ave., Chicago 3, U.S.A.
Cable: TRICLO

TRI-CLAM

Snap-Action Spring Clamp, with
toggle locking devices securely
attached. (Patented)

0090 000000000000000000000000000000000000s000a0¢

One of a complete line of Tri-
. Clover Centrifugal Pumps. Full
details on these modern efficient
units are contained in the Tri-
Clover Sanitary Pump Catalog
258. Write for your copy.
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“All good sediment lests for

seven full years

with RAPID-FLO’

iilter disks”

MR. CLARK BOWEN,

Wellsboro, Pennsylvania,

shown with Korndyke Beets
Janneck Segie— all-time
living world’s champion
milk producer.

"l run my dairy business the only way it
should be run—on a business-like basis,” says
Mr. Bowen. And, like all profit minded dairymen,
Mr. Bowen knows that it doesn’t pay to take
risks with his milk filters.

That’s why he uses engineered Rapid-Flo Milk
Filters and the Rapid-Flo Check-up—a common
sense program for improving milk quality and profit.

Why take chances? Rapid-Flo Filter Disks
are engineergd for clean milk production . . . for
safe filtration . . . and the extra benefit of the
Rapid-Flo Check-up at no extra cost.

If you want to make more money frommilk
—read the important message on the bottom of

your Rapid-Flo Single Faced box. You’'ll find the

complete story on how you can improve quality

and profit with the Rapid-Flo Check-up.
0

gt AYembsd

FILTER PRODUCTS DIVISION
4949 West 65th Street, Chicago 38, lllinois
Copyright, 1958, Johnson & Johnson, Chicago




In accordance with U.S. Public Health Service recommenda-
tions, more and more State agencies are accepting quaternary
based germicides which state their water hardness tolerance
levels on the product label. The higher the water hardness toler-
ance level, the greater the area in which the germicide will be
safe—beyond question, beyond the risk of public health. Onyx
is glad to encourage all efforts toward this end, and as its con-
tribution, offers germicide manufacturers quaternaries with the
highest hard water tolerance and with accepted label claims.

Because water hardness is at best a variable, from well to well
and from season to season, a safe germicide or sanitizer should
offer the highest level of water hardness tolerance. Products
based on Onyx” BTC-824, for example, are effective germicides
in waters up to at least 500 ppm. Products based on other Onyx’
quaternaries are effective in waters up to 1,100 ppm. All Onyx
quaternaries are tested in accordance with Interpretation No.
21, Federal Register, September 1956. These claims have been
reviewed and accepted by the U.S. Department of Agriculture.

“For further information on labeling procedures and on Onyx

quaternaries, write for Bulletin HW-6-7. ONYX OIL & CHEM-
ICAL COMPANY, Industrial Division, 190 Warren Street,
Jersey City 2, N. J.

ask the man from Onyx O
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Help keep milk Y

PUREc00

Recommend Perfection filter discs...from
the company that’s FIRST IN FILTERS!

~ g

Two Rivers, Wisconsin

SCHWARTZ MFG. CO.
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HAYNES SNAPTITE GASKETS

MOLDED TO
PRECISION STANDARDS

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

g _/’

s 4

DURABLE
GLOSSY SURFACE

) LOW COST...RE-USABLE

) LEAK-PREVENTING
NEOPRENE GASKET for Sanitary Fittings

Gheck these SNAPTITE Advantages

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

No sticking to fittings
Eliminate line blocks

Odorless, polished surfaces, easily cleaned Help overcome line vibrations

DESIGNED TO
SNAP INTO
FITTINGS

Sanitary, unaffected by heat or fats

Non-porous, no seams or crevices

Withstand sterilization Long life, use over and over

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

THE HAYNES MANUFACTURING CO.

;.4180 Lorain-Avenue ' .Cleveland.13, Ohio- ;.

THE ONLY Approved %
SANITARY METHOD OF APPLYING

A U. S. P. LUBRICANT

" T0 DAIRY & FOOD

PROCESSING EQUIPMENT

o A [V Wik ke

. 7 ; HAYNES-SPRAY
U.S.P. LIQUID PETROLATUM SPRAY  gioubd be used to Pubnicate:
USP. UNITED STATES PHARMACEUTICAL STANDARDS SANITEARY. VALVES

CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY HOMOGENIZER PISTONS — RINGS
NEUTRAL. WILL NOT TURN RANCID — CONTAMINATE OR SANITARY SEALS & PARTS

TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. CAPPER SLIDES & PARTS
. POSITIVE PUMP PARIS
. SANITARY—PURE - GLASS & PAPER FILLING

MACHINE PARTS
and for ALL OTHER SANITARY

ODOREESS - TASIELESS  / MACHINE PARTS which are
cleaned daily.

The Woderw HAYNES - SPRAY Wethod of Lubrication
Couborts wiith the Witk Ondinawce and Code
Recommended by the U. S. Public Health Sewice

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

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

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

% PATENTEDX

RE-CIRCULATION (LEANING

SAVES LABOR

KLENZADE

SAVES DETERGENTS

SAVES WATER

Ture

Lorfign empera

EQUIPMENT

KLENZADE O-R SYSTEM IS SPECIALLY
DESIGNED FOR AUTOMATED OR C-I-P CLEANING
of Storage Tanks, Vats, Evaporators, HTST
Pasteurizers, and Tubular Heaters

Acknowledged throughout America as the most unique and
efficient cleaning method ever devised for high tempera-
ture equipment, the Klenzade O-R System is now protected
by a process patent. This patent is also your protection.
It guarantees to you the finest cleaning system and deter-
gents available. It protects you against imitators and
costly experiments . . . and it protects your equipment.
Ask your Klenzade representative.

Y Insist on Having This Klenzade Patented System

KLENZADE PRODUCTS, e

All Over America

BELOIT, WISCONSIN

PROGRESS




Stainless Steel milk dispenser
saves $30 a day, reports
hospital dining room manager

Miss Mary E. Ellis, a professional dietitian, isin charge
of the dining facilities at the University of Wisconsin
Hospitals. She supervises purchasing, preparation,
and serving of food to almost 2000 people.

“We keep a close watch on food and labor costs,”
says Miss Ellis. “We can’t cut corners on the quality
of food or the skill of our kitchen hkelp, so we find
other ways to economize. For instance, buying our
60-gailon daily milk quota in bulk for dispensing
saves us about 50¢ a gallon.

“‘We have a little slogan here, ‘Uncleanliness is next
to unemployment.” We smile about it, but of course

we’re dead serious about sanitation. That’s why our
entire kitchen is equipped with Stainless Steel—just
like that in the milk dispenser. Stainless is the easiest
material to keep clean.

“Before we had the dispenser, our milk was deliv-
ered in small containers that needed refrigerated
storage space until the milk was served. Each glass
of milk had to be poured by someone in the kitchen.
It was slow, and it kept someone tied up all the time
just pouring milk. We had considerable spillage and
breakage. The Stainless Steel dispenser eliminated
all of that. It is our refrigerated storage space and
self-service counter all in one. It saves at least 40%
in labor time; and since there’s less handling, it’s
much more sanitary.”

If you would like to have more information about
Stainless Steel milk dispensers, write to United States
Steel, 525 William Penn Place, Pittsburgh 30, Pa.

USS is a registered trademark

United States Steel Corporation—Pittsburgh
American Steel & Wire—Cleveland

National Tube—Pittsburgh

Columbia-Geneva Steel—San Francisco

Tennessee Coal & Iron—Fairfield, Alabama

United States Steel Supply—Steel Service Centers
United States Steel Export Company

United States Steel
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Laboratory Tested

and Controlled /

TO DO A BETTER
SANITIZING JOB

ORIGINAL

QUATERNARY
AMMONIUM
GERMICIDE

SANITIZING
AGENT

In the Dairy Industry, more than in any other industry, the
impatance of using only the best in sanitizing methods
cannot be over-emphasized. v

In RoccaL the original quaternary ammonium germicide, the
dairy industry is offered a product that is laboratory controlled
and tested. The uniform quality of RoccaL means uniformly
good results in doing a proper sanitizing job.

Récear is a powerful germicide. In recommended dilutions, it
is non-poisonous, non-irritating to the skin, virtually odorless
and tasteless.

o5 U S Pot OF and Connds

In the dairy, RoccaL can be used
USES IN . for every sanitizing job. For tank
DAIRY INDUSTRY trucks, weigh tanks, pasteurizers,

To Sanitize: illi
e MILKING MACHINES S(?parators},lﬁbotﬂe filling anﬁ cap(i
o TEAT CUPS ping machines, to keep walls an

floors sanitary.

Try RoccaL for just one week and
watch your bacteria counts go
down . .. down ... downl

®COOLING TANKS
®TANK TRUCKS
OMILK CANS
®WEIGH TANKS
®PASTEURIZERS

®SEPARATORS

®BOTTLE FILLING Hard water tolel_‘ance level
MACHINES 550 ppm without
and AS HAND

sequestrants

(Official Test Method)

Offices in principal 0 L
cities throughout m
the United States NG

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

FORTIFY YOUR MILK WITH DELTAXIN (R) THE PUR-
EST KNOWN FORM OF VITAMIN -D,.

and TEAT WASH

keepnmilk fresh

to the last
drop

® From dairy to consumer these mod-
ern, practical closures completely seal
the bottle mouth. On the capping line,
and during delivery, hands never touch
the pouring lip.

In the home, this cleanliness and sure
protection continues. Seal-Hood and
Seal-Kap closures snap tightly back on
after each use, keeping milk at the peak
of freshness and purity until the bottle
is empty. And because both cap and
seal are combined in one unit, users
enjoy far easier handling than with
ordinary caps.

Capping with Seal-Hood and Seal-
Kap is a single operation process. Nat-
urally, dairymen benefit from sizable
savings in milk loss, time and mainte-
nance costs...because no separate
hooder is needed.

AMERICAN SEAL-KAP CORP.
11-05 44th Drive
Long Island City 1, N. Y.




This 6" x 3" x 3%" Carton Contains
1600 Gallons of HELIOGEN"

DIATOMIC

ODINE

SANITIZER

This handy dispenser contains 32 half-ounce packets
of HELIOGEN Diatomic Iodine Sanitizer.

Each sealed packet makes 50 gallons of sanitizing
solution containing over 12.5 p.p.m. diatomic iodine
... more than is needed to fulfill the criteria of Ap-
pendix F of the Milk Ordinance and Code, revised
March 12, 1956.

Developed by S. B. Penick & Company, HELIOGEN
takes much of the work and all the guess-work out of
sanitizing, substantially reducing time and labor.

~INSTARTLY SOLusLs; .« -

DREOS ¥5;

The clear solution leaves no odor, taste or film on
utensils and equipment. It can be used with equal
effectiveness by circulating, soaking, brushing or
spraying. Visual color checks assure effectiveness.

SAFE... NON-CORROSIVE

HELIOGEN won't corrode utensils and equipment.
Doesn’t chap and dry operators’ hands.

ALSO IN TABLET FORM

Hermetically sealed in foil, effervescent HELIOGEN
tablets release more than adequate dosage (1 tablet
per 10 quart pail) for use on dairy farms.

AVAILABLE FROM

Cherry-Burféll Corporation * Kennedy & Parsons Co.
Meyer-Blanke Company * Miller-Lenfestey Supply Co. Forcres
Miller Machinery & Supply Co. e R . *E,

S

Monroe Food Machinery, Inc. * The Hurley Company ‘—\"\\\’f; S

EEN (A

: Con);nts.
e of
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ANTIBIOTICS IN DAIRY PRODUCTS'

Ar~noLDp N. MorToN

Seattle District, Food and Drug Administration,

Department of Health, Education, and Welfare

There is a growing demand from consumers, mem-
bers of industry, and law enforcement officials for au-
thentic information concerning the chemicals that ap-
pear in our food. The dairy industry and milk sanitar-
ians are concerned particularly with antibiotics (as
well as other substances) which have been detected
in milk supplies and in products manufactured from
milk. These are basic foods consumed throughout our
lifetime and their safety is of prime importance to the
public health. My comments will outline the problem
of antibiotics in dairy products, the cause of the prob-
lem, and the steps which have been taken by the Food
and Drug Administration designed to obtain authen-
tic information regarding the problem and to minimize
or eliminate the problem.

Very large amounts of antibiotics are used in the
treatment of mastitis in milk producing cows. It is es-
timated that more than 75 tons of these potent drugs
are used yearly in the treatment of this widespread
infection. The greater proportion of infected cows are
treated by udder infusion and a variety of drug pro-
ducts are available for this purpose. Penicillin is used
in the greatest volume, since this drug is quite effec-
tive in those cases caused by streptococci, particularly
Streptococcus agalactiae, the organisms responsible for
most cases of streptococcal mastitis, There are other
variants. As a result, other antibiotics such as dihydro-
streptomycin, the tetracyclines, neomycin, bacitracin
and the sulfonamides are used for treatment and pro-
phylaxis. Treatment usually consists of a single tube
or syringe full of the preparation for each infected
quarter but as many as four treatments at 12-hour in-
tervals may be necessary per quarter. Thus, with a
single treatment an animal treated with a combination
preparation may be administered 500,000 or more
units of penicillin, 500 milligrams of dihydrostrepto-
mycin, 500 milligrams of neomycin and one or more
grams of one or more sulfonamide drugs. If the infec-
tion is severe, the animal may receive as much as four
times these amounts within a 48-hour period.

By regulation, mastitis preparations must carry a
warning in their labeling to the effect that “milk from
treated quarters should be discarded or used for pur-

1Presented at the Washington Milk Sanitarians Association
spring meeting, Everett, Washington, on the evening of June
4, 1957.

Mr. Arnold N. Morton received the B.S. degree in
Chemistry from the University of Washington, Seattle.
Since 1939 he has been a member of the staff of the Food
and Drug Administration and has served in its various
offices throughout the Northwest. Mr. Morton, presently,
is Food and Drug Officer, Seattle district.

poses other than human consumption for at least 72
hours after the last treatment.” Comments on recent
modification of this warning will be made later.

When the antibiotic drug used is effective, the clini-
cal response is quite dramatic and a marked change in
the appearance of the milk, teat, and udder takes
place within 24 hours. However, the disappearance of
the signs of infection and reduction in inflammation
is not a guarantee the infection is eliminated. This can
be determined only by a thorough bacteriologic exam-
ination of the milk. A favorable change of appearance
in the milk or infected quarter is no guarantee that the
drugs infused have been completely absorbed, or elim-
inated. Experimental evidence points to the contrary.
It is necessary to milk infected cows twice daily for a
period of at least three days to be sure that the great
bulk of the drugs has been milked out. Experience has
shown that substantially the entire amount of infused
antibiotic is eliminated by regular milking over a per-
iod of three days. Excluding the possibility of illegal
addition of antibiotics to milk as a preservative, failure
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to follow the caution in the labeling of mastitis prepar-
ations, concerning discarding milk from treated ani-
mals, is largely responsible for antibiotic residues in
our milk supply.

As long ago as 1948 it was noted that in some in-
stances milk from cows treated for mastitis intra-
mammary infusion contained enough drug to inhibit
cheese starter cultures even though mixed with large
quantities of antibiotic-free milk. Sometimes this re-
sulted in serious economic loss. The cheese industry
has largely eliminated this difficulty by insisting that
their suppliers discard the milk of treated cows for
three or more days following treatment, and by testing
the milk for penicillin or other antibiotics.

The Food and Drug Administration has conducted
three nation-wide surveys to determine the incidence
of antibiotic residues in market fluid milk. In 1954, 94
samples were collected and examined: 3.2% contained
penicillin. In 1955, the work was expanded by the col-
lection of 474 samples of milk collected from all parts
of the country;-11.8% contained antibiotics. The 1955
samples contained up to approximately 80 units of
penicillin per quart. One sample in the first survey ap-
peared to contain bacitracin and a single sample in the
second survey appeared to contain one of the tetra-
cyclines. However, there are no identity tests for small
quantities of these antibiotics except penicillin, and
the inhibitory activity shown by the two samples could
not be attributed to these drugs with complete certain-
ty.

The results of the 1955 survey were sent to a number
of nationally recognized experts in the field of antibi-
otic therapy, pediatrics and allergy to obtain their
opinion as to a possible public health significance of
these quantities of penicillin in market milk. Little evi-
dence was available on which to base an opinion and
it was necessary for these authorities to arrive at their
conclusions through their experience in their respec-
tive fields, plus their knowledge of the sensitizing po-
tential of penicillin. The majority of these experts con-
cluded that these amounts of antibiotics in milk were
not dangerous for the consumer to ingest on the basis
of his daily consumption. The majority expressed the
opinion that these amounts would not sensitize the
nonsensitive individual, would not cause emergence
of resistant micro-organisms, would not change the
normal intestinal flora, and would not change the nor-
mal oral flora. However, the great majority were of
the opinion that the ingestion of the amounts of peni-
cillin found in milk conceivably could cause a reaction
in the extremely sensitive individual. With the con-
sensus of these 31 nationally recognized medical ex-
perts on the results of our 1955 survey, the Food and

AnTiBioTics IN DAy Probucts

Drug Administration initiated a third and considerably
more extensive survey, completed in February, 1958,
to obtain more accurate information as to the true in-
cidence of antibiotic residues in the nation’s milk sup-
ply. Each of the Administration’s sixteen Districts par-
ticipated in the survey and 1640 samples of pasteur-
ized and 66 samples of raw milk were collected for a
total of 1706. All states and the District of Columbia
were included in the survey. After collection, the
samples were frozen, packed in dry ice and-shipped
via air to the Division of Antibiotics in Washington,
where they remained frozen until thawed for assay.
Each sample was tested quantitatively for penicillin,
streptomycin, bacitracin, and the tetracyclines. Of
the 1706 samples tested in the survey, 101 or 5% con-
tained residues of penicillin as confirmed by the
penicillinase identity test. One sample contained both
penicillin and streptomycin. The concentrations of
penicillin found ranged from 0.003 to 0.550 units per

milliliter. In the 1955 survey, you will recall, 11.6% .

of the 474 samples contained penicillin in concentra-
tions ranging from 0.003 to 0.080 units per ml. Al-
though the percent of samples with antibiotic residues
collected in the 1956 survey is less than that for the
1955 survey, that is, 6.9% as contrasted with 11.89,
the average concentration of penicillin found in the
positive samples of the 1956 survey is higher than
that found in the 1955 survey. Furthermore, the high-
est concentration of penicillin found in individual
samples collected in the 1956 survey was 0.550 units
per ml. as contrasted to 0.08 units per ml. found in
the 1955 survey. These higher concentrations may
give us cause for concern. Although the medical ex-
perts which were consulted are concerned about the
sttuation they are mot sure that an imminent public
health hazard has been demonstrated. Nevertheless
the Food and Drug Administration is seeking means
of getting penicillin out of milk. We have asked the
U.S. Department of Agriculture to cooperate with
us in a very broad educational campaign designed
to acquaint dairymen with the steps they must follow
to produce clean milk free of antibiotics. In February
we published a proposed change in the Regulations
limit the amount of penicillin in a mastitis prepara-
tion to 100,000 units per dose. The Federal Register
of May 14 published the final order, establishing
100,000 as the maximum single dose to be recom-
mended in the labeling. This notice states:

“The principal adverse comments were: (1) that
penicillin could be kept out of milk without reducing
the unit dosage, by incorporating a nontoxic dye in
the drugs, which will color milk from treated ani-
mals as long as penicillin is being excreted in the
milk; and (2) that the public health would be ade-
quately protected by restricting use of the drugs to or
on prescription of licensed veterinarians.

e
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“Consideration has been given all views and com-
ments submitted, together with other available rele-
vant information, including the fact that no non-
toxic dye suitable for the intended purpose, has been
found; that restricting such drugs to use by licensed
veterinarians would involve added expense and possi-
ble hardship to the farmer, due to the inaccessibility
to veterinarians in some geographical locations; and
that adequate directions for lay use can be written for
these drugs.

“On the basis of these facts, it is concluded that
such amendments are necessary for the protection of
the public health.”

The possibility that the use of intramammary prep-
arations might one day become a public health prob-
lem was recognized early in the use of these drugs. It
was at this time in 1951 that a notice was published
in the Federal Register. This notice to manufacturers
and labelers of antibiotic drugs for veterinary use
stated:

“Unless a proper interval of time is allowed follow-
ing the use of antibiotic drugs for the treatment of
mastitis in milk-producing animals, the antibiotic
drugs may get into the general milk supply. Because
of the specific action of antibiotic drugs on cheese
starters, milk containing such drugs is of no value to
cheese manufacturers. The direct or inadvertent addi-
tion of antibiotic drugs to milk to be sold for human
consumption or for the manufacture of dairy products
may constitute an adulteration within the meaning of
Sec. 402 of the Federal Food, Drug, and Cosmetic
Act. The labeling of antibiotic drugs intended for
intramammary use in the treatment of mastitis in
milk-producing animals should bear a prominent
statement designed to prevent milk from treated por-
tions of the udder from entering the general milk sup-
ply. The following statement is recommended for this
purpose: Important: Milk from treated segment of
udders should be discarded or used for purposes other
than human consumption for at least 72 hours after
the last treatment.”

On April 22, 1957, the Commissioner of Food and
Drugs, after careful consideration of the views and
comments from interested parties and other relevant
information available to him, amended the general
regulations for the certification of antibiotic drugs
intended for intramammary infusion in the treatment
or prevention of mastitis in dairy animals. The amend-
ed regulation states that whenever the labeling of
an antibiotic drug suggests or recommends its use in
the prevention or treatment of masitis in dairy ani-
mals by intramammary infusion the label of such
immediate container shall bear the statement “Warn-
ing—Milk taken from dairy animals within . hours
after the latest treatment for mastitis must not be
used for human consumption,” the blank being filled
in with the number “72” unless the person who re-
quests certification has submitted to the Commissioner
information adequate to prove that milk from dairy
animals treated with the drug as prepared by him
contains no antibiotic after a time period that is
shorter than 72 hours after the latest treatment. In
such cases the blank shall be filled in with the num.-
ber “60,” “48,” “36,” or “24” as authorized by the
Commissioner. This regulation will become effective
on July 29 unless it is stayed in whole or in part by
the filing of objections from persons who on reason-
able grounds may be adversely affected.

Consumers, law-enforcement officials, and the dairy
industry are concerned about any chemical which
may be found in the nation’s milk supply. Through
cooperation of all interested parties and widening
our joint educational efforts we believe that antibiotic
residues in dairy products can be and will be elimi-
nated.
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The problem of sediment in milk and its effect on
the resulting end product has been discussed and
written about for many years. There has been, how-
ever, differences of opinion within the dairy industry
as to the part this plays in the quality of dairy pro-
ducts.

Marquardt (2) in 1944 found in New York that when
more than 25 percent of the milk received contained
excessive amounts of sediment, an unclean flavor was
developed in a mixed tank of milk. This according to
numerous observations took place in less than six
hours even when the milk was cooled and held at
40°F. or below. Marquardt also studied the relation-
ship of sediment to flavor and discovered that there
was a correlation. He found that over 55 percent of
samples were unclean at three plants before the clean-
up program, and this was reduced to less than 19
percent after the program was started. Marquardt
stated, “The average flavor score before the program
was 19.9, and after the program 21.2. A score of 20.5
was the average of all of the cleanest milk before
the program; this value was increased to 21.6 after
the clean-up.” His work also showed that ageing milk
at 70°F. for four to six hours decreased the flavor
score of dirty milk more than it did in the case of the
clean milk. His data revealed that clean milk kept
better than dirty milk, and pasteurization did not
materially change the flavor scores.

Jensen and Jokay (I) stated, “Even under the finest
conditions of pipeline milk production, some sediment
will find its way into milk. Filtration is desirable to
remove the sediment particles as rapidly and com-
pletely as possible.” They also stated, “Filtering media
served useful purposes in revealing care in milking
practices and abnormal appearing milk.”

The objective of the study reported herein was to
determine the relationship between extraneous matter
in milk supplies and the quality of aged cheddar
cheese made therefrom. The milk supply selected was
one where there were large producers so that it would
take relatively few producers to produce a ten thou-
sand pound vat of milk each day.

PROCEDURES

The milk used in this project was produced in a

! Dairy Consultant, Chicago, Mlinois

northeastern state and was approved for use as
fluid milk in one of the large metropolitan areas. The
entire milk supply delivered in cans to the receiving
plant (except the milk from individual patrons de-
livering their own milk) was used in this study.

Preliminary Survey

Each patron of the receiving plant was contacted
and data was collected as to: filter media, type and
condition of strainers, type of cleaners, type of bac-
tericides and milk stone removers, number and type
of milking machines, hot water heaters, wash tanks,

other equipment, and use of antibiotics. Also, general’

observations were made as to over-all sanitation and
housekeeping in effect on the farms.

Division of Patrons
The patrons were divided into two groups:

1. Experimental—Each patron in this group was
instructed in the production of clean milk,
taught proper flltration methods and how to
use the disk as a check on the cleaniness of the
milk, and the milking practices.

9. Control—These patrons continued to produce
milk without benefit of an educational program.

The milk from the Experimental and Control groups
was kept separate at the receiving plant and the milk
from each group was made into cheddar cheese for
ageing.

Sediment Tests

Off-the-bottom sediment tests at the start of the
project were made every day on approximately one-
half of each patron’s cans in the Experimental group
and once a week on a like number of cans from the
Control group. The sediment on each disk was scored
according to the American Public Health Associa-
tion Official Milk Standards of 1953 (5). The cans of
milk that had 2.0 and over milligrams of sediment
were rejected for use in the experimental cheese. For
discussion and simplicity, 0.0 to 0.5 milligrams of
sediment will be designated as Class 1, 1.0 milligrams
as Class 2 and 2.0 milligrams and over as Class 3 or
reject milk.

The used filter media from the Experimental herds
were picked up at various intervals for the purpose
of measuring progress on clean milk production.

()
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Experimental and Control Milk

Three routes consisting of 36 patrons were used as
the Experimental group and the other five routes,
consisting of 63 patrons, as the Control gloup The
milk from the Experimental group was pumped di-
rectly from the weigh can to an upright tank in the
cheese plant, mixed, and made into cheddar cheese
for ageing using general commercial practice. The
control milk was treated in a like manner.

Forty pound blocks of cheese were saved from each
of the Experimental and Control vats of cheese and
aged with the remainder of the cheese from those
vats. The ageing of the cheese was supervised by ex-
perienced personnel at a commercial cheese ware-
house.

Resurts

S edwnent Tests

The preliminary sulvey of the 102 farms selling
milk to the receiving plant showed that 63.5 percent
were using 7 and 8 inch flannel squares, 29.8 percent
were using double faced disks, 6.7 percent were using
single faced and plain disks. ‘Ten different makes of
milking machines were used. ‘Only 29 patrons had
hot water in the milk house, but all of the patrons
had mechanical milk coolers. There were 109 strainers,
and of these, 39 were good, 49 fair and 21 in poor
condition. Eighteen different cleaners were used,
which included scouring powder and a cake-type
cleaner. Five different bactericides were used and
only ten patrons used milk stone remover. Antibiotics
were freely used and generally were administered by
the patron.

Plant sediment records were studied on the milk
delivered during January and February, 1956, before
the project began. This was done to get a picture of
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Figure 1. Sediment Tests Taken and Graded by Plant Personnel
January and February, 1956.
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the sediment content of the milk supply. This infor-
mation is shown in Figure 1. These tests were taken
by plant personnel with a hand sediment tester. The
data show that 95.5 percent of the sediment disks
had zero sediment and only 0.4 percent (2 cans) were
rejected for sediment over the eight-week period.

To confirm these results as nearly as possible,
trained technicians took sediment tests of the milk
from the same patrons with an approved automatic
tester. These technicians also graded the disks. Figure
2 shows the results of eight weekly tests from March
to June. It will be noted when Figure 2 is compared
with Figure 1 there is a different picture of the sedi-
ment content of the milk from the same patrons. There
were very few zero sediments and appreciable more
samples with 2.0 milligrams and over. It must be
pointed out that the weather and season may have
been factors to increase the sediment content in the
milk shown:on Figure 2. Experience has shown, how-
ever, that if sediments are taken and read correctly,
there should be very few zero sediment test disks.

During March, April and May, sediment tests were
taken weekly on all patron’s milk. All the sediment
tests‘taken in this study except those used in prepar-
ing Figure 1 were taken and read by trained tech-

nicians. The results of these tests for March and
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Figure 2. Sediment Tests Taken by Trained Technicians
(Eight Weekly Tests, March to June, 1956)
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MILLIGRAMS OF SEDIMENT
Figure 4. Comparison of Sediments of the Milk from the
Experimental and Control Groups Immediately after
the Program Started. (June and July, 1956)

April are shown in Figure 3. The similarity of the
two groups in sediment content is very striking. This
was before any work was done with the Experimental
group. Similar results were obtained from the tests
made in May.

All Experimental patrons were changed on June 6,
1956, to 6% Single Faced Rapid-Flo Fibre-Bonded
Filter Disks and were taught proper methods for
filtering the milk; also, they were instructed in meth-
ods of clean milk production and in the use of the
filter disk as a check-up for sediment. During the
months of June and July, sediment tests were taken
every day on the Experimental group and once a
week on the Control group. Sediment tests were
taken of as many cans from each patron as possible
with one automatic sediment tester without slowing
up the dumping of the milk. This averaged about
one-half of the cans received. If the sediment in the
milk of any Experimental patron exceeded 2.0 milli-
grams, the milk was diverted and was not used in
the Experimental cheese. Also, the producer was
contacted to find out why the milk was high in sedi-
ment and necessary changes were made to produce
clean milk.

Figure 4 shows the comparison of the sediments of
the two groups during June and July, after the Ex-
perimental group had been changed from the filter
media they were using. This graph shows the results
of sediment tests immediately after the change of
filter disks were made and after instructions were
given in methods of clean milk production. The Ex-
perimental group had 95.8 percent of the milk in Class
1 (0.0-0.5 mg) as compared to 81.0 percent of the

CLEAN Mirk For Acep CHEDDAR CHEESE

Control. There was only 1.4 percent of the Experi-
mental as compared to 10.1 percent of the Control
milk in Class 3 (2.0 mg and over).

In August, September and the first part of October,
sediment tests were taken of every can of milk every
day in the Experimental group and every can of milk
in the Control group once a week.

Figures 5, 6 and 7 give the comparisons of the daily
sediments of every can of milk in the Experimental
group and the weekly sediments of every can of milk
in the Control group, for a period of nine weeks from
July 24 to October 10. The data for three graphs was
taken from 16,303 sediment tests.

Figure 5 shows how consistent the low sediment
tests were in the Experimental milk, and the irreg-
ularity of these in the Control milk. This Figure also
reveals that sediment in milk can be controlled by
proper instruction of patrons in methods of clean milk
production, in correct filtration of the milk immedi-
ately after milking, and in checking the used filter disk
for sources of possible extraneous matter and making
necessary corrections.

Figures 6 and 7 show the 2 and 3 sediment classes,
respectively, of the milk in both groups over the 9
week period. These show the low number of cans of
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Figure 5. Class 1 Sediments of Every Can of Milk from all
Patrons in Experimental and Control Groups.
(July 24 to Aug. 10)
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milk that had large amounts of sediment from the Ex-
perimental, while the Control group had many more
cans of milk consistently in the higher sediment classes.

If all of the milk containing 2.0 mg and over of
sediment had been rejected from June to October 13,
there would have been 99,760 pounds of the Control
milk as compared to only 6,192 pounds of the Ex-
perimental milk.

ther Tests

During the course of the experiment, other tests
were made on the milk and cheese. Isolation and
counts of the enterococci was made on 54 vats of
cheese (27 vats on each of the Experimental and
Control). The reason for making these counts was to
determine if the cheese from the two groups of milk
would be significantly different in count. Certain in-
vestigations have indicated that the presence of large
numbers of this group of organisms was associated

" with the development of inferior cheese when aged.

The medium and the procedure used for plating and
isolation of the enterococci was that of Reinbold
et al. (3). '

The counts of enterococei ranged from 14 million
to 540 million per gram of cheese. There was no cor-
relation between the numbers of organisms and the
flavor score of the aged cheese.

A curd test was made on 186 vats of milk. The test
used was a modification of the Wisconsin Curd Test
(4) and was designed to give an indication of the
quality of milk for cheese making. The procedure used
was as follows:

1. The milk was taken from the cheese vat in a sterile
‘wide mouth 16 oz. mason jar after the milk had
‘ripened and the rennet had been added.

2. After the curd had set, the jar was rotated gently
to break it from the sides of the jar.

3. The contents wgre heated to 100° - 101° F. until a

greenish color appeared in the whey.

4. The curd was then cut with a clean spatula into
small pieces about %¥” and cooked for one-half to
one hour at 100° - 104° F.

5. After cooking, the whey was poured off every 20 to
30 minutes from 3 to 5 times. The curd was turned
with a clean spatula at each pouring of the whey.

6. After the whey stopped draining freely, the curd
was incubated at 98° - 100°F. overnight.

7. The next morning the odor of the curd was checked
as the jar was opened and the curd was cut with a
sharp knife and graded as follows:

No. 1.—Firm body, close texture, good lactic
aroma.

No. 2—Slight gas, slight defective texture.

No. 3—Gas, weak body, off odor.

No. 4—Very gassy, yeasty, spongy, soft body,
off odor.

There were 63 vats of the Experimental milk and
123 vats of the Control milk tested by the curd test.

TABLE 1—COMPARISON OF THE EXPERIMENTAL AND CONTROL
MILK AS SHOWN BY THE Mobiriep Wisconsiy Curp TEST

Percent of Percent of
Grade Experimental Vats Control Vats
1 85.7 40
2 14.3 39
3 0.0 21

The results of the modified curd test as shown in
Table 1 definitely indicated that the Experimental
milk was better from the standpoint of the presence
of gas and off-odors that developed during overnight
incubation at 98° to 100°F.

Odor tests on the milk from individual herds were
taken throughout the experiment. The milk samples
were taken from the weigh tank after all of the milk
from a patron had been dumped. The samples were
taken with a long handled 20-ml. dipper which had
been rinsed in warm water and then dipped into a
200 ppm. chlorine solution. These samples of milk
were put into sterile screw top test tubes and incu-
bated at 45° to 48°F. for five days. The samples were
then warmed to 80° to 85°F., shaken and smelled
The odor tests were made to give another indication
as to the quality of the milk. Also, by using low tem-
perature, selective development of psychophilic or-
ganisms, many of which cause off-flavor in milk such
as fruity, putrid, stale and rancid, was obtained.

Table 2 indicates the various odors found in the
milk from individual herds in the Experimental and
Control groups. There were 2,019 samples of milk
tested. The data on the Experimental group is divided
into two periods. The first period (May 13-July 1)
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TABLE 2—OpoR TESTS ON INDIVIDUAL PATRON’S MILK
Experimental Control
May 13 to July 1 July 4 to Oct. 18 July 4 to Oct. 18 g
No. Per- No. : Per- No. Per-
Odor samples cent samples cent samples cent

0. K. 394 56.4 531 68.1 262 50.2
Putrid 84 12.0 67 8.6 76 14.6
Fruity 24 3.4 13 1.7 , 16 3.1
Feed 13 1.9 6 0.8 5 1.0
Cowy 72 10.3 39 5.0 56 10.8
Barny 72 10.3 46 5.9 L. 46 - 8.8
Rancid 7 1.0 3 0.4 2 0.4
Sour 29 4.2 62 8.0 54 10.3
Medicine 3 0.4 5 0.6 2 0.4
Malty 1 0.1 5 0.6 2 0.4
Musty 2 0.3
TOTAL 699 799 521

covered milk that was produced before and just a
short time after the change in filter disks was made
and after instructions were given in the production
of clean milk. The second period (July 4-October 18)
covered the time the Experimental patrons were
definitely on the program of producing clean milk.
Milk samples from the Control group were taken on
the same day as those from the Experimental. The
data show that there was an 11.7 percent increase in
the satisfactory samples (Experimental) during the
second period; also, there was an increase of 3.8 per-
cent in the sour samples which had no other off-odor.
There was a decrease in the putrid and fruity odors
of 5.1 percent. The barny and cowy odors decreased
from 20.6 to 10.9 percent. Part of this reduction may
have been due to the cows being on pasture. Further-
more, the comparison of the milk from the two groups
revealed that the Control group had 17.9 percent less
samples in the satisfactory class and had 7.4 percent
more samples having putrid and fruity odors than the
Experimental group,during the same period. There
were 8.7 percent more cowy and barny samples in the
Control than in the Experimental milk.

QuarLity oF THE AGED CHEDDAR CHEESE
MapE From ExpERIMENTAL AND CoONTROL MILk

The final scoring of the cheese, by three experienced
judges, was made after it was from ten to fifteen
months old. The following criteria were used in the
scoring: 36.5 or less was off, undesirable flavor; 37 to
38—slight off-flavor; 38.5 to 41—clean desirable cheese
flavor.

Figures 8 and 9 show the percentage of vats of
cheese having flavor scoresof 38.5 and over and less

than 37, respectively. There were 130 Experimental

vats and 285 vats of Control aged cheese graded. Dur- -

ing the month of May, 1956, samples of cheese were
made from all the producers milk and were scored at
15 months of age to give an indication of the quality
of cheese made before the program started. The per-
centage of cheese which scored less than 37 and which
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would be undesirable as far as flavor was concerned
was 26.7; the percentage of cheese which scored 38.5
and above was 26.6 (Figure 8). For the month of
June, the Experimental had 41.9 percent and the Con-
trol had 44.2 percent of the vats of cheese in the clean,
desirable cheese flavor class (Figure 8). In July when
the clean milk program had definitely been established
with all of the Experimental producers, the picture
changed from practically the same quality aged cheese
in both groups to 73.3 percent of the Experimental
cheese scoring 38.5 and over in flavor while the Con-
trol cheese showed nearly the same percentage
having this score the previous month. In August, the
Experimental had 87.1 percent of the cheese in the
no criticizable off-flavor class while the Control aged
cheese had 49.9 percent. The September and October
cheese was ten and eleven months old when it was
scored and had been aged at 35°F. Whether or not
the cheese would have developed more off-flavor if
it had been forced at the end of the ageing period,
as the rest of the cheese was, is not known. No satis-
factory explanation can be given as to why the Con-
trol cheese increased from 49.9 to 90.2 percent during
this period. It is known, however, that forcing the
ripening of cheese at higher temperatures often brings
out flavors in aged cheese that are not apparent in
cheese not forced.

Figure 9 shows the percentage of cheese from the
two groups that scored less than 37 in flavor score
and was considered to be undesirable.

In June, before the clean milk program had started
in its entirety, the Experimental had 25.8 percent of
the cheese in the undesirable flavor class while the

.Control had only 14.7 percent. Then in July, the two
“groups had practically the same percentage in this

class. For August, September and October, there was
no Experimental cheese in the undesirable flavor class
while the Control cheese had 17.6 percent.

SumMMARY AND CONCLUSIONS

A study of milk approved for fluid use was made
in a northeastern state to determine if clean milk would
improve the quality of aged cheddar cheese.

A preliminary survey of the 102 patrons selling
milk to the receiving plant showed that 63.5 percent
were using 7”7 and 8” flannel squares for straining the
milk. Ten makes of milking machines were used.
Hot water heaters were used by only 29 patrons.
Eighteen different cleaners were used including
common household scouring powder and cake-type
cleaner. Antibiotices were used freely and generally
were administered by the patron.

Preliminary plant data revealed that 95.5 percent
of the cans of milk had 0.0 milligrams of sediment
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during January and February, 1956. Tests taken later
by trained technicians showed only very few cans
of milk from the same patrons had zero sediments
and the milk had a much higher sediment content
than previous tests had indicated.

The patrons were divided into two groups—Experi-
mental and Control. The Experimental group was
given an educational program on clean milk produc-
tion, while the Control group continued to produce
milk without benefit of such a program.

A comparison of sediment tests on milks from the
Experimental and Control groups before the pro-
gram was started showed very little difference in the
sediment content of the milk.

After the Experimental patrons“were instructed on
clean milk production, were provided with 6%” Single
Faced Rapid-Flo Fibre-Bonded Filter Disks, and
were taught to use the disks to detect and control
sources of sediment, a marked decrease occurred in
the sediment content of the Experimental milk. The
sediment content in the Control milk fluctuated and
was significantly higher during the experiment.

The data on every can sediment tests over a nine
week period showed how consistent the low sedi-
ments were in the Experimental milk and the irreg-
ularity of these in the Control milk. The data also
revealed that sediment in milk can be controlled by
proper instruction to the patron on correct filtration
of the milk immediately after milking, and in using
the used filter disk for detecting and controlling
sources of sediment.

Over 24,000 off-the-bottom sediment tests were
taken by trained technicians during a period of nine
months for this study.

Enterococci counts showed only four Experimental
vats of cheese higher in count then the Control cheese.
There was no correlation between the counts and
the quality of the aged cheese.

A curd test on the vat milk from the two groups
indicated that the milk used for the Experimental
cheese was of higher quality than that used for the
Control cheese.

There were 2,019 odor tests made on patrons’ milk
during the experiment. The Control milk samples had
less satisfactory odors and substantially more putrid,
fruity, cowy and barny odors than the Experimental
samples.

The final grading of cheese made from these milks
was scored at the age of ten to fifteen months by
three experienced judges. The flavor scores showed
that the cheese from the two groups was practically
the same during June before the entire program was
started with the Experimental group. The Experi-
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mental cheese had 41.9 percent in the 38.5 and over
class (no criticizable off-flavor) and the Control 44.2
percent. In July and August, the Experimental cheese
had 73.3 and 87.1 percent, respectively, in this class
while the Control remained practically the same (44.3
and 49.9 percent). The cheese criticized for un-
desirable flavor and scoring less than 37 showed that
in June the Experimental cheese had 25.8 percent to
only 14.7 percent for the Control cheese. In July the
cheese from both groups had practically the same
number of vats in this undesirable flavor class. For
August, September and October, there was no Ex-
perimental cheese scored with an undesirable flavor
while the Control had 17.6 percent.
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CHANGES IN THE pH AND THE REDUCED ASCORBIC ACID CONTENT
OF MILK HELD FOR EVERY-OTHER-DAY PICKUP IN FARM BULK MILK TANKS"*

B. J. Liska® ano H. E. CALBERT
Department of Dairy and Food Industries
Universitu of Wisconsin

(Received for publication April 18, 1958)

Since the bulk system of handling milk was first
introduced, a practice commonly referred to as every-
other-day pick-up has been adopted in many produc-
ing areas. This is used primarily to reduce transporta-
tion costs by combining milk routes and increasing
the pay load of tank trucks.

When this system of milk pick-up is used, the milk
is held in the farm tank from 36 to 48 hours. During
this time warm milk is mixed with cooled milk as
the milk from each subsequent milking is added to
the holding tank. Usually, the contents of the holding
tank are agitated during the cooling period after
each milking. These' treatments may cause various
physical and chemical changes in the milk.

Sommer (9) stated that sudden changes in holding
temperatures of milk cause variations in the pH
equilibrium. Rapp (7) reported that raw whole milk
held at 5°C. for 48 hours showed a rise in pH from
6.54 to 6.76.

* Approved for publication by the Director of the Wisconsin
Agricultural Experiment Station.

2 Contribution from Wisconsin Agricultural Experiment Sta-
tion as a collaborator under North Central Region Coopera-
tive Research Project NC-23, entitled “Ways of Reducing
Labor Costs and Improving Quality of Milk.” U. S. Depart-
ment of Agriculture cooperating. Supported in part by a
grant from the United States Steel Corporation.

® Present address: Department of Dairy Science, University of
Florida, Gainesville, Florida.

The changes in temperature and periods of agita-
tion may have an effect on the ascorbic acid content
of the milk. Holmes (4) found that; raw whole milk
stored in darkness in a closed container, at 10°C. for
96 hours showed a 64 percent loss of reduced ascorbic
acid. Hand (3) showed that bottled whole milk stored
in a refrigerator at 1°C. for a 6-day period lost 60
percent of the ascorbic acid originally present.

This study was undertaken to determine the changes
in pH and reduced ascorbic acid content of milk held
in farm milk tanks over a 36-hour period during which
time the warm milk was added after each successive
milking, stirred and cooled to the appropriate tem-
perature.

PROCEDURES

The studies were made with one 200-gallon and
one 150-gallon direct expansion refrigerated farm
bulk milk holding tank at the University of Wisconsin
Dairy Farm. Both of these rectangular tanks were
equipped with mechanical agitators mounted verti-
cally in the center of the tank. The agitator motors
were wired so that when the refrigeration compressor
was operating during the cooling phase the agitator
was in motion.

The agitator motors could be switched to manual
control for independent operation. The agitator in
the 200-gallon tank was designed with two 12-inch
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propellor type blades and operated at 115 rpm. The

150-gallon tank had an agitator with 5 flat blades, 3

blades on the lower level, each 9 inches long, and
1/

two blades on the upper level, each 6% inches long.
This agitator operated at 36 rpm.

Representative milk samples were obtained from
the tanks by using a 50-ml. stainless steel dipper.
This was inserted 3 inches below the surface of the
milk during agitation and then drawn upward. Sam-
ples of milk were placed in closed glass jars and
stored in ice water until analyzed. All samples were
analyzed within one hour of collection. The reduced
ascorbic acid content of the milk was measured by
the method of Sharp (8). Observations on pH were
made using a Beckman Model H2 pH meter with
glass electrode.

Samples- were taken at the following times: one
sample from each tank was taken after the first milk-
ing had been introduced into the tank and had been
cooled to the proper holding temperature. The milk
in the 200-gallon tank was held at 48°F. and the milk
in the 150-gallon tank at 38°F. for the first half of
the study. For the second part of the study, the milk
in the 200-gallon tank and the 150-gallon tank was
held at 38°F. and 49°F. respectively. The second
sample from each holding tank was obtained just
prior to the addition of the second milking. A third
sample was taken after the second milking was added
and cooled. This same procedure was followed for
each tank for the third milking. A sample was taken
just before the fourth milking, but no sample was
taken after the fourth milking giving a total of six
samples of milk from each tank over a 36-hour period.

A 40-qt. can of milk was taken when the first por-
tion of milk was placed in the bulk tank cooler. This
can was placed in a spray type cooler and was held
at 40°F. for a 36-hr. period to compare it with the
milk placed in the bulk tank. No additions of warm
milk were made, but the samples were withdrawn, as
previously described, at 12-hour intervals. The milk
in the can was well mixed each time a sample was
removed. The four samples taken over a 36-hr. period
were analyzed in the same manner as the samples
obtained from the farm holding tanks.

ResurLts AND Discussion

The data on pH determinations for the milk from
the two holding tanks and the 40-quart can are
shown in Figure 1. The changes in pH are plotted
against time in hours for each experimental unit.
Each point on the graph represents an average of
six determinations.
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Figure 1. Changes in pH of milk during a 36-hour
holding period.

The milk stored in the 40-qt. can showed a con-
stant increase in pH over the holding period. How-
ever, the milk stored in the two farm milk tanks
showed uneven changes in pH as successive milkings
were added to the tank. Sometimes, especially at the
time of the first addition of warm to cold milk at the
12 hour level, a marked decrease in the pH of milk
occurred in both holding tanks. The variations in pH
of milk in the holding tanks usually did not exceed
0.05 pH units. The same was true for the milk held in
the can.

The observations of the changes in reduced ascor-
bic acid are presented in Figure 2. Each point on the
graph represents an average of three replicates for
the milk from each bulk tank at the two different
temperature levels. Results shown in Figure 2 repre-
sent per cent loss of reduced ascorbic acid as com-
pared to the holding time of the milk. The milk
stored in the 40-gt. can shows a loss of approximately
25% of its original ascorbic acid content, which is
spread evenly throughout the 36-hr. holding time.

For the milk held in the two bulk milk tanks the
loss of reduced ascorbic acid is significantly higher.
The milk held in the 200-gallon tank shows losses of
reduced ascorbic acid of nearly 50% at 38°F. and 55%
at 48°F. after 36 hours. Milk stored in the 150-gallon
tank had the highest losses, about 70% at 38°F. and
78% at 49°F. after 36-hour holding time. Some of this
variation between the two tanks may be due to a diff-
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Figure 2. Percent of reduced ascorbic acid lost during a
36-hour holding period.
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erence in agitators. The agitator in the 200-gallon tank
was a propellor type which rotated under the surface
of the milk causing a rolling action to occur. The agi-
tator in the 150-gallon tank was larger and protruded
above the surface of the milk and caused more splash-
ing of the milk. This splashing incorporated more air
into the milk which probably caused faster ascorbic
acid destruction. )

Another factor which may contribute to larger re-
duced ascorbic acid losses in the milk holding tanks
is the addition of warm to cold milk. An increase in
holding temperature from 38° to 48°F. increased the
loss of ascorbic acid by about 10% in both holding
tanks. It is commen knowledge that most chemical
reactions increase in intensity with an increase in
temperature which may explain the greater ascorbic
acid loss at the higher temperature.

This increased loss of reduced ascorbic acid may
be important in two ways. Sommer (10) stated that
milk will not have a distinct oxidized flavor until prac-
tically all the ascorbic acid is destroyed. Other workers
(1) have reported that ascorbic acid can act to hasten
or retard oxidized flavor development in milk. Olson
and Brown (6) proposed the theory that ascorbic acid
oxidation, in the presence of copper, hastens oxidized
flavor development in milk. Later, Krukovsky and
Guthrie (5) confirmed this theory. From these previous
reports it appears that there exists some close relation-
ship between ascorbic acid oxidation and oxidized
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flavor development in milk. Second, several research
workers have reported a loss in ascorbic acid con-
tent of milk during low temperature storage. Elvehjem
(2) and Woesner, Weckel and Scheutte (11) reported
that approximately 20 percent of the original ascorbic
acid of milk was lost during pasteurization, homogen-
ization, bottling and distribution to the consumer.
Therefore, the lower the ascorbic acid content when
milk processing begins the less will be retained for
the consumer.

SUMMARY

In this study, samples of milk from two different
farm milk holding tanks were compared with samples
obtained from a 40-qt. can of milk stored continuously
at 42°F. for 36 hours, for changes in pH and ascorbic
acid content. Milk stored in farm milk holding tanks
lost between 50 and 75% of its reduced ascorbic acid
content during a 36-hr. holding period as compared
to only a 25% loss in milk stored in a 40-qt. can. A
10°F. increase in holding temperature of the bulk

milk gave approximately a 10% increase in loss of

ascorbic acid. ‘

The difference in the type of agitation in the two
holding tanks may be partially responsible for the
large variations in ascorbic acid content between milk
samples from the two tanks.

No significant difference was noted in pH changes
among milk samples from two farm milk holding
tanks and milk held in a 40-qt. can under the de-
scribed conditions. However, from the results of this
limited study, it appears that a significant loss of
ascorbic acid occurs in milk stored in farm bulk milk
tanks for a 36 to 48 hours as occurs when every-
other-day pick-up is practiced.
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DYES AS MARKERS FOR ANTIBIOTIC-CONTAMINATED MILKS

T. Smrrasirg, F. V. Kosmxowski, R. S. Gurarie anp M. G. FINCHER
Department of Dairy Industry and College of Veterinary Medicine
Cornell University, Ithaca, New York

(Received for publication March 17, 1958)

Treatment of bovine mastitis with antibiotics re-
sults in some market milks becoming contaminated
with small amounts of the drugs (8, 4). Quick de-
tection, ten minutes or less, of such milk is not pos-
sible with present analytical techniques. Although
the disc assay method is being used with good re-
sults, a period of from 4 to 6 hours is required for
completion.

To overcome the present obstacle of a lack of quick
detection method some thought has been given to
adding dyes as markers along with the antibiotic
insertion. The resulting colored milk might then serve
as a psychological brake on the milk producer against
incorporating this milk in the general supply and also
quickly indicate to a supervising milk sanitarian or
plant operator the presence of adulterated milk.

Dyes to be given any serious consideration must
be harmless to man, non-irritating to animal tissue,
inexpensive, easily spotted, and must have the ability
to remain in the udder equally as long as the antibiotic.
Preferably such dyes should be fat-soluble to fore-
stall any separation of cream from a rejected milk.

The present investigation is concerned with the
mechanics of dye marking, with observing the effec-
tiveness of some selected dyes and with evaluating
their practicability.

METHODS

Four dyes used in the preparation of human foods
were studied. These included annatto, Baker’s red
food dye, water soluble chlorophyll, and fat-soluble
chlorophyll.* Dyes at various concentrations with
500,000 I.U. penicillin per quarter were inserted into
udders of experimental animals. The penicillin salts
were first dissolved in Penicle, a water-in-oil emul-
sion used as a dispersing agent.?

Five Holstein cows in normal health but of rela-
tively advanced age from the Cornell Veterinary
College herd were treated in this manner. One quar-
ter of the udder of each cow was left untreated to
supply the control milk.

'Annatto butter color from Chr. Hansen’s Lab., Inc., Milwau-
kee, Wisconsin; Baker’s food color from Baker’s Extract Co.,
Springfield, Mass.; chlorophyll — water-soluble — copper fixed
and chlorophyll — fat-soluble — copper fixed from Magnus,
Mabee & Reynard, Inc., New York, N. Y.

*Aqueous penicillin (6) from Bristol Laboratories, Syracuse,

N. Y.
Penicle Vehicle from Pitman-Moore, Indianapolis, Ind.

Miss Tunnee Smitasiri, a citizen of Thailand, has been
at Cornell since 1956 studying for her M.S. in Food
Science. She is a graduate of the University of Medical
Science of Thailand, Bangkok, having received a B.S.
degree in Pharmacy in 1955. Between 1955 and 1956
she was employed as a hospital pharmacist at the Police
Hospital, Bangkok. Upon her return to Thailand this
year, Miss Smitasiri plans to continue her activities in
dairy chemistry research in one of her country’s modern
milk processing centers.

Milks were collected in glass bottles on the first
milking following administration of the antibiotic
and dye and cooled to 40°F. until ready for obser-
vation and analyses. Milkings from treated cows were
continued until samples no longer showed presence
of dyes. The color of the milks was compared visually
to that of the control milk and testing for residual
penicillin was by the APHA standard disc assay
method (1). In addition milks dyed with fat-soluble
chlorophyll were diluted with uncolored white milk
until color no longer was apparent,

ResuLTts

Milks from the udders of Holstein cows treated
with the experimental antibiotic-dye combinations
were colored from deep yellow to red and green
(Table 1). The color intensity and persistency in
following milkings were dependent upon type of
dye, its concentration and the amount of milk pro-
duced.
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TasLe 1. — TaE EFFecTIVENESS OF DYES FOR MARKING Cow’s MiLk

FOLLOWING ADMINISTRATION OF AN ANTIBIOTIC-DYE PREPARATION

Concentration of

Holstein  gqye in each of cow’s
Dye cow udder quarters
(No.) (ml.)

U ==
Annatto 404 0
1

3

6

Red food 747 0
1

3

6

‘Water-soluble 658 0
chlorophyll il
3

6

Fat-soluble 404 0
chlorophyll 1
5

10

Annatto dye, giving a yellow cast to the milk, was
least effective because of its lack of vivid contrast.
Red food dye gave better results but it too produced
colored milks with relatively poor color contrast.

Chlorophyll dyes produced vivid green colors in
the milks from treated cows and with greater per-
sistency than either annatto or red food dye. The
fat-soluble chlorophyll was much more effective than
water-soluble chlorophyll (Table 1). For this reason
more attention was devoted to the former as a marker
for antibiotics.

Fat-soluble chlorophyll in concentrations of 5 and
10 ml. per quarter persisted in milk from the 1st
through the 18 milkings (Table 2). This persistency
has not taken into consideration the differences in
milk volume produced per individual quarter. A con-
centration of dye of 0.5 ml. per quarter showed color
persistency through 5 milkings, and a concentration
of 1.0 ml. per quarter lasted through 10 milkings
which represented just about the number range re-
quired to clear themilks of their residual penicillin
from an original insertion of 500,000 units (Table 3).

Chlorophyll has the ability to fluoresce as a vivid
red color at about 7000 Angstroms. No attempt was
made in present experiments to observe this fluores-
cence in milk containing chlorophyll, but it is possi-
ble that observations of this type might be useful in
certain circumstances.

Normal milk dilutions necessary to completely re-
move green color of the first milking following treat-
ment was 1:300 when 10 ml. of oil-soluble chloro-
phyll were used and 1:7 when 0.5 ml. dye was in-
serted into the udder (Table 3). Successive milk-
ings naturally required less dilution.

Fat-soluble chlorophyll did not, in the presence of
penicillin, adversely affect the bacteriostatic proper-
ties of the latter as test bacteria were effectively in-

Retention Ave. amount

_ Color of of wvisible milk per

111{]1( foll()\\jlng color quarter
first milking (No. milkings) (Ibs.)
White - =
Yellow 3 2.1
Yellow 1 44
Yellow 1 4.8
White = =
Pink 4 1.9
Pink 5 1.9
Pink 6 1.9
White = T
Green 5 4.0
Green 5 2.8
Green 6 3.4
White = =
Green 10 1.6
Green 14 1.6
Green 17 2.0

hibited by antibiotic milk containing large concen-

trations of dye. Neither did infusion into individual -

cow udders of quantities of dye up to 10 ml in-
flame tissue as observed through clinical examina-
tion.

The application of fat-soluble chlorophyll in the
manner described in these experiments led to two
interesting phenomena. Often observed on the sur-
face of the dyed milks, even after several milkings,
was a greenish-cast oil slick. A more significant char-
acteristic was the appearance of greenish-black, dis-
crete particles floating in the dyed milk. These were
comprised of either undissolved dye particles or
heavily stained churned fat particles or both. Appear-
ing in all the fat-soluble chlorophyll stained milks,
these particles persisted, though reduced in number
and size, even after the disappearance of the uni-
form color in subsequent milkings. Straining of the
milk through cloth filters removed all but the ex-
tremely fine particles.

¥
S

DiscussioN

Fat-soluble chlorophyll, which was obtained as
copper-fixed to provide more stability, displayed
some good properties as a color indicator for the
presence of antibiotics in milk. At the minimum
concentrations, 0.5 to 1.0 ml. per quarter, it colored
milk from treated animals so that it could be dif-
ferentiated without difficulty over 5 to 10 milkings,
a period roughly equivalent to the residual penicillin
retention from a treatment of up to 500,000 LU. The
presence of this dye did not interfere with the ac-
tivity ,of the antibiotic, did not irritate animal tissue,
and could be applied at a reasonable cost. For ex-
ample, at these minimum concentrations a single ad-
ministration -of dye would cost less than one cent.

)
4
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TaBLE 2. — CoLor aAND REsmuar PeniciLLin oF MiLk Froa Horstexn Cow

TREATED WITH PENICILLIN AND PENICILLIN-CHLOROPHYLL INSERTIONS

Start of treatment

Start of treatment

October 27, 1957 November 10, 1957

—p Disc Milk o Disc  Milk
ii)lllofv}ilfg Udder Color (Diacem.) i t U(tlder t Col (Diacem.) avart
-y a-cm quarter "¢ d en o a- . quarter
treatment treatment 12011:: l'l”ljs.) reatm olor Zc:l':ecnl (lllhlsv) T
Ist a) Pen. White 4.2 4.2 a) Pen. White 3.9 5.0

b) Pen. | b) Pen. +
10 ml. dye Green 3.8 1.8 5 ml dye Green 3.9 1.8
2nd a) As above White 3.1 4.0 a) As above White 2.8 3.5
b) As above Green 3.0 4.5 b) As above Green 2.4 2.0
3rd a) As above White 2.8 3.8 a) As above White 2.4 5.8
b) As above Green 2.5 2.3 b) As above Green 1.8 1.5
4th a) As above White 2.2 5.0 a) As above White 1.9 3.5
b) As above Green 1.5 2.5 b) As above Green 0.0 1.5
5th a) As above White 1.7 4.0 a) As above White 1.6 3.5
b) As above Green 0.0 1.8 b) As above Green 0.0 1.5
6th a) As above White 0.0 4.5 a) As above White 1.5 3.5
b) As above Green 0.0 1.8 b) As above Green 0.0 1.8
18th a) As above White 0.0 4.3 a) As above White 0.0 3.3
b) As above SL 0.0 2.0 b) As above V.Sl 0.0 1.8

green green
' Cow 404

Pen.=1000,000 I.U. Penicillin per quarter.

Pen.{-10 ml. dye=100,000 L.U. Penicillin4-10 ml. oil-soluble chlorophyll per quarter.

per quarter.

Pen.+5ml. dye=100,000 LU. Penicillin4+5 ml. oil-soluble chlorophyll ver quarter.

per quarter.

These same studies indicate some disadvantages of
fat-soluble chlorophyll and raise questions as to its
general practicability. Low levels of color may limit
detection or make it impossible if attempts are made
to dilute out colored milk with white milk. Just as
serious is the presence of dark-colored particles per-
sisting long after the disappearance of green color in
the milk. Perhaps this condition could be eliminated
by homogenizing the dye throughout the antibiotic
preparation in the original preparation.

A need is indicated for extensive study on variability
among cattle to withhold dye in their udder tissue, on
the effectiveness of dye retention when varying milk
volumes and fat content are produced among different
cows, and on the extent to which milk dilution prac-
tices might negate the initial value of the dye.

It is well known that individual cows vary in their
ability to retain antibiotics. In Danish studies Hov-
mand (2) found one herd eliminated only 2.7 to 15.7
per cent of penicillin administered, while another herd

eliminated from 72 to 84 per cent. To some extent
this is related to the volume of milk produced, but
in addition physiological differences between cows
are important and also pathological conditions of the
udder. Experimentally, for some cows a specific con-
centration of dye, such as chlorophyll, can be selected
to disappear with the last traces of antibiotics, but if
different cows vary widely in their ability to retain
dye in udder tissue, the question may be raised as
to whether a commercial dye-antibiotic insertion sat-
isfactory for one cow will be equally satisfactory for
another. It is clear already that milk volume fluctua-
tion will shorten or lengthen the time factor for anti-
biotic retention, but in the case of a fat-soluble dye
not only is volume of milk critical but also butterfat
content, for this is where most of the dye resides. A
milk producer will show little patience for a system
which colors milk from some of his cows longer than
that from others when given the same treatment.

The dilution factor is of importance. For a con-

.
TaBLE 3.—THE DiLutioN POTENTIAL OF MIiLk OBTAINED FROM THE UDDER

AFTER APPLYING ANTIBIOTIC WITH FAT-SOLUBLE CHLOROPHYLL (Cow 404)

Concentration of
dye in penicillin

Retention of green
color in milk from

Average amount of
colored milk per

Dilution necessary
with normal milk for

insertion treated udder green color disappearance treated quarter
4 (ml.) (Number of milkings) (First milking only) (Ibs.)
10 17 1:300 2.0
5 14 1:250 1.6
1 10 1:25 1.6
0.5 5 1.7 4.1
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scientious farmer the appearance of color in the man-
ner proposed is conceivably a warning that antibiotics
are still present in the milk of his treated cows. But
for a producer unwilling to lose a certain volume of
milk there is little to prevent his diluting out the
colored milk in a milk can or a bulk tank of white
milk. Thus, with one of the cows under study, at the
end of the first milking 2 pounds of milk from an
udder treated with 10 ml. dye could be added to 600
pounds before color would disappear, while for a
smaller quantity of dye used (1 ml) green color
could be obliterated by mixing with 50 pounds or
less than one milk can of white milk.

Finally, the use of dye, either as color or fluorescent,
carries with it the danger of practicing one adultera-
tion to check another. If this system were adopted
extensively, a portion of our market supplies un-
doubtedly would contain not only antibiotics as con-
taminants but also, through carelessness or design,
dyes. The effects on man would not be harmful if
only food dyes are to be used, but the effects on the
integrity of the classical philosophy of maintaining
milk pure and free of chemical additives might be
pronounced.

These points are brought in for discussion not to
preclude any future use of dyes but simply to point
out some of the existing general problems which are
independent of the immediate technical success of
any given dye as a marker for antibiotic contamina-
tion of milks.

SuUMMARY

In a study of four food dyes, fat-soluble chlorophyll
was the most promising of the lot to serve as a color

MARKERS

marker of antibiotic insertions in udders of cows.
At concentrations of 0.5 to 1.0 ml. per quarter fat-
soluble chlorophyll persisted in milk as a vivid green
to from 5 to 10 milkings following drug treatment.
The promising comparison of fat-soluble chlorophyll
to other dyes studied does not guarantee its immed-
jate acceptability in practice because its use led to the
occurrence of dark, heavily stained particles in the
milk which persist long after green color is depleted.
Another factor which may seriously handicap chlo-
rophyll and other fat-soluble dyes as color markers
for the presence of antibiotic-contaminated milks is a
critical lack of information upon variability among
cows, normal and diseased, in their ability to retain
antibiotics and/or dye. More research on these points
is necessary to fully evaluate and justify this type of
method for antibiotic contamination control.
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SPECIFICATIONS FOR GERBER GLASSWARE FOR
DETERMINING THE FAT CONTENT OF MILK AND CREAM

A. H. RoBertson axp C. E. Hynps
State Food Laboratory
New York State Department of Agriculture and Markets, Albany

Before Gerber (1) described the volumetric method,
now identified by his name, for determining the fat
content of milk and other dairy products, he probably
compared many series of determinations thereby with
results by the then prevailing gravimetric methods
for fat determinations in different types of dairy prod-
ucts. From such calculations he selected a combina-
tion of reagents that gave fat mixtures the volumes
of which serve as a basis for marking graduations on
necks of Gerber butyrometers or test bottles. That
Gerber was able to arrive at such a close approxima-
tion to the true value as he did with the apparatus
and comparative methods of analysis available prior
to 1892 is most amazing.

The columns to be measured above the acid-digest
mixture consist of a mixture of milk fat and amyl
alcohol, the proportions of which vary with different
compositions of the acid-digest mixture resulting when
different types of dairy products are tested. Inquiries
from various sources and an examination of the orig-
inal text (I) have revealed no documented data on
which to establish the correct proportion of amyl
alcohol in mixtures in the graduated necks of bottles.
Current observations herein reported disclose that
the proportion of milk fat to amyl alcohol remains
practically constant throughout the column regardless
of the fat content in the sample when either whole

#milk or cream are tested.

Among the earlier sales announcements released in
this country on equipment for the Gerber method
(2), including the multiple pieces of apparatus for the
test as applied both to fluid milk and cream and to
other dairy products, the following items were specif-
ically listed for the milk fat test:

1. Sulfuric acid, H.SO,, water clear, containing 9-10%
H,0 so that sp. gr. is 1.820-1.825 at 15°C.

2. Amyl alcohol, fat free special for Gerber, with sp.
gr. 0.815-0.818 at 15°C. and boiling point at 128°-
130°C.

3. Pipette, with straight side bulb, to deliver when
last drop is blown from tip, 11 ml, milk at 15°C.
(As determined in part by calculation, average de-
livery is 11.24 g. or 10.90 ml. milk, sp. gr. 1.0315
at 20°C.)

4. Pipette, 10 ml. for transfer of H.SO, test acid.

5. Pipette, 1 ml. for transfer of amyl alcohol.

6. Milk test bottle or butyrometer, neck graduations
for 5%, 7% and 9% bottles. No procedure for check-
ing the accuracy of graduations was given.

7. Special stoppers and key for adjusting height of
columns for reading their length.

Since 1911 major changes in specifications for glass-
ware and materials have become official in England
(3) and in the Netherlands (4). On June 2, 1951, C. F.
Vester, Secretary to the Netherlands Standards Com-
mission, Rijks Zuivelstation, Vrewykstraat 12, Leiden,
Netherlands, advised that on October 1, 1951, the
Gerber milk pipette to be used officially in the Nether-
lands will be constructed to contain 10.77 ml. at 20°C.
Their former pipette was constructed to deliver 10.969
+0.025 g. water at 20°C.

Extensive unpublished comparative data submitted
December 5, 1951, to the authors by D. B. Rogers,
General Milk Products, Ltd., Dumfries, Scotland,
using both the 10.77-ml. and the 10.969-ml. pipette
(latter usually referred to as the 11-ml. pipette) and
using for reference determinations by the Mojonnier
method, substantiates the accuracy of the recent de-
cision by the Netherlands Standards Commission. The
new Netherlands pipette will deliver approximately
11.006 g. or 10.67 ml. of milk with a sp. gr. of 1.0315.
The significance of this modification is explained later.

Assuming that the old style 11-ml. milk pipette
transfers approximately 11.24 g. of milk, sp. gr. 1.0315,
the weight equivalent to an 8.0% reading of fat alone
will be 0.8992 g. Dividing this value by 0.9 the com-
monly used sp. gr. of milk fat, the volume occupied
by the fat only in the graduated neck of the test bottle
will be 0.999 ml. Obviously this measurement fails to
include the volume increase attributable to the amyl
alcohol in the column. (Because of the small per-
centage of amyl alcohol, sp. gr. 0.815-0.818, present
in the alcohol-fat mixture, the effect of differences in
sp. gr. between the two substances on the calculated
total volume in the column is for all practical pur-
poses disregarded in the above and subsequent cal-
culations. Furthermore, because of the small volume
of mixture measured, differences in sp. gr. at

15° 40° 60°
15° 157 4 150
for milk fat and amyl alcohol are disregarded also.)
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Because of the range in the sp. gr. of normal milk
and the practical need in this country to pipette test
portions of composite samples at about 38°C. (instead
of at 20°C.), it is necessary in the calculations herein
to recognize average values and accept certain devia-
tions from standard analytical technic. For milk, these
include recognizing (a) an average sp. gr., (b) an
average weight delivery from the pipette, and (c)
measurement of the fat column at about 60°C. The
degree to which some of these factors influence the
results is explained subsequently. Over the ususal
range for sp. gr. for unadulterated milk, variations in
the weight of milk delivered at 20°C. by the Babcook
pipette will not exceed 18.00%.05 g., and by the
Gerber pipette will not exceed 11.006+.04 g. Calcu-
lations for charges with the Babcock and Gerber
pipettes corrected for temperature differences from
20°C. and for cubical coeflicient for glass expansion
as per Smithsonian Physical Tables, but not for diff-
erences in residual milk adhering to interior of pipette,
show average amounts of milk delivered at different
temperatures as follows:

WEIGHTS OF MILK DELIVERED BY VOLUMETRIC PIPETTES,
ASSUMING AVERAGE SP. GR. OF MiLk TO BE 1.0315

Temperature

oC. oF.

Babcock Gerbera
444 40.0 18.027 g. 11.032 g.
15.00 59.9 18.005 g. 11.009 g.
15.56 60.0 18.004 g. 11.009 g.
20.00 68.0 18.000 g. 11.006 g.
21.11 70.0 18.000 g. 11.006 g.
32.22 90.0 17.992 g. 11.000 g.
37.78 100.0 17.986 g. 10.996 g.

a]0.77-ml. capacity at 20°C.

The magnitude of the above differences indicates
that they may be ignored in the practical application
of the test, because (a) the accumulative effect of the
above range and temperature deviations would be
positively undetectable on the neck graduations on
bottles the specifications for which permit a much
wider graduation tolerance error, and (b) sometimes
the width of the graduation lines on bottles are such
as to cause differences in readings by different tech-
nicians which approach or exceed in magnitude the
differences in the charges of milk delivered to bottles
at the above temperatures.

Furthermore, attempts to correct determinations by
adding or subtracting a variable value, depending
upon the extent to which the reading on the Gerber
test bottle is more or less than a selected reference
value, ascribes a degree of accuracy which the meth-
od inherently does not possess as it is used in this

country by commercial licensees for reading tests to
the nearest first decimal place. When reading tests
closer than the first decimal, frequent disagreements
over intangible opinionated differences in the posi-
tion of the slowly but continually shrinking meniscus
between the closely-spaced parallel lines add con-
fusion in reporting results by a volumetric method
which possesses an inherent series of (fortunately)
nearly-compensating errors. Despite the above limita-
tions, the test serves a very useful purpose. In the
hands of more highly skilled workers using selected
glassware, readings can be estimated at closer than
0.1% intervals.

In the State Food Laboratory the following pro-
cedure was used for determining the volume in the
graduated necks of the test bottles. A sufficient por-
tion of the bulb on the Gerber cream test bottle was
ground off to permit fitting a rubber stopper in the
hole. After performing the test in the usual manner,

2 successive portions of the column (each nearly 0.5 .

ml.) were removed. The fat in each portion was ex-
tracted by the Roese-Gottlieb method and the per-
centage of milk fat determined. The above steps
were repeated on a number of samples to establish a
mean value for the proportion of milk fat to amyl
alcohol. Similarly, the bulb on the Gerber milk test
bottle was ground off and the proportion in the col-
umn of milk fat to amyl alcohol was determined.

Determinations showed that amyl alcohol will mix
with the milk fat in the column of Gerber milk and
cream test bottles in essentially a constant portion
of about 214 (range 212-217) parts of amyl alcohol
to 9786 parts of milk fat. It is believed because of
different compositions of the acid-digest mixture be-
neath the column that this proportion will differ
when dairy products other than fluid milk and cream
are tested. It was concluded that the graduated col-
umns for both milk and cream test bottles should be
constructed so that they contain essentially 2.14% of
material calculated as amyl alcohol in addition to milk
fat.

Calculated values, based on the above determina-
tions, support the adoption by Netherlands Standards
Commission of a Gerber milk pipette that contains
10.77 ml. at 20°C. Assuming that the 10.77-ml. pipette
will deliver 10.67 ml. of milk, sp. gr. 1.0315, the weight
of milk testing 8% fat so delivered will be 11.006 g.
and the weight of the fat therein will be about 0.8805
g. (With this amount of milk, the residual traces of
fat in the acid layer and the traces of water, amyl
alcohol, etc. in the fat column are such that the total
errors nearly compensate for each and the correspond-
ing readings, by appropriately increasing the volume
in the graduated portion of the test bottle to include
the amyl alcohol mixed with the fat, closely indicate

\
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the correct percentage by weight of fat in milk. An
appropriate allowance is made uniformly in the grad-
uated portion of the bottle for the distribution of
about 2.14% of amyl alcohol in the fat column.) Divid-
ing this value by 0.9, the volume of such fat is about
0.978 ml. Since the mixture is approximately 97.86%
milk fat, the total volume for the mixture would then
be 1.0 ml. (more exact 0.999-ml.)

The British Standards Institution in B. S. 696 (1936)
provided for a 70% Gerber cream test bottle with a
5-g. charge. The volume prescribed for the corre-
sponding total graduations in this bottle is 3.974 ml.
Since in America preference is for a 50% Gerber cream
test bottle with a 5-g. charge (5), it is expected that
the weight of the fat from a 5 g. charge of a 50%
cream in such a bottle will be 2.5 g. (The above par-
enthetic explanation applies similarly to the cream
charge.) Dividing this figure by 0.9, the commonly
used sp. gr. of the milk fat, the volume of such fat
in the 50%, 5-g. charge cream test bottle will be
2.777+ml. Then, dividing this volume of milk fat by
0.9786, the total volume of the mixture in the grad-
uated neck of the Gerber cream test bottle will be
2.84 ml. (more exact 2.8395 ml.).

By direct proportion computation of the volumes
of amyl alcohol-milk fat mixtures in the 70%, 5-g.
British cream test bottles, and in the 50%, 5-g. Amer-
ican cream test bottles, the calculated volume is

" found to be essentially 2.84 ml., also. Other calcula-

tions show that the 3.974 ml. (more exact probably
3.9739 ml.) graduated volume on the 70%, 5-g. British
cream test bottle, is constructed to contain a mixture
of about 3.888+ml. of milk fat and 0.0851 ml. of
amy] alcohol.

The above record on volume measurements was

presented to representatives of the Corning Glass
Works, Corning, N. Y., an American manufacturer of
certain types of Gerber.glassware. Subsequent to quot-
ing the figure of 2.84 ml. for the total graduation in
the 50%, 5-g. Gerber cream test bottle, it was dis-
closed that a specification of 2.839 ml. had been
turnished the Corning Glass Company. To arrive in-
dependently at such close agreement on specifications
was gratifying.

A comparison of the calculations and measurements
between the Babcock and Gerber test bottles follows:
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Babcock Gerber
bottle bottle
(8% milk) (8% milk)
Pipette, H,O capacity at 20°C. 17.60 ml. 10.77 mla
Milk, sp. gr. 1.0815 capacity 18.00 g. 11.006 g.
Milk, sp. gr. 1.0315 delivered 17.45 ml. 10.67 ml.
Weight of fat in charge of
8% milk 144 g 0.8805 g.
Volume of fat in charge of 1.6 ml 0.978 ml.
8% milk
Graduated neck capacity 1.6 ml 1.0 1b
(9 g., 50% cream)(5 g., 509 cream)
Cream charge 9.0 g. 5.0 g.
Weight of fat in charge of
50% cream . ’ 45 g. 2.5 g.
Vol of fat in charge o
oumeso% cream £ 5.0 ml 2.84 ml.b
Graduated neck capacity 5.0 ml 2.77+ml.

aSince 1951 the British Standard Institution have announced a
different pipette specification.

bAllowance included for amyl alcohol in milk fat-amyl alcohol
mixture in column.

SUMMARY

Application of the revised specification for the
Gerber milk transfer pipette, authorized by the Nether-
lands Standards Commission on October 1, 1951, is
discussed. For the first time, the basis for the over-
graduation of the volume in the necks of Gerber test
bottles for milk and cream is explained. The determi-
nation is based on the quantity of milk fat recovered
by the Roese-Gottlieb method from the amyl alcohol-
milk fat mixture in the column.

The above determinations provided a basis for the
test portions of milk and cream used in the Gerber
method and the graduations designed to include ap-
proximately 2.14% of amyl alcohol in the milk fat-
amyl alcohol columns measured above the acid digest
in the Gerber bottles.

It is concluded that the Gerber milk transfer pipette
should be graduated to contain 10.77==.03 ml. H,O
at 20°C. The volume of the total graduated portion
should e 1.00 ml. in the neck of the 8.0% milk test
bottle and 2.84 ml. in the neck of the 50%, 5-g. charge
cream test bottle.
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PRIVATE SEWAGE DISPOSAL SYSTEMS

(Editors note: This is the third in series of three special articles
on this subject. The first and second appeared in the July and August
issues.)

In the preceeding article the function, size and capa-
city of the septic tank were discussed. In this, the third
and concluding article of the series, factors of impor-
tance in planning and laying out the subsurface ab-
sorption system will be covered.

TaeE SUBSURFACE ABSORPTION SYSTEM

When a soil absorption system is determined to be
usable as shown by the percolation test, two types of
design may be considered, namely, standard trenches
and seepage pits. The selection of the leaching system
will be dependent to some extent on the location of
the system in the area under consideration. A safe dis-
tance must be maintained between the site and any
source of water supply. Ordinarily, the greater the
distance, the greater will be the safety provided. As a
general rule, all subsurface absorption systems should
be kept 100 feet from any water supply well, 50 feet
from any stream or water course and 10 feet from
dwellings or property lines. Seepage pits should not
be used in areas where domestic water supplies are
obtained from shallow wells or where sink holes or
limestone formations are prevalent. Seepage pits
should be at least 20 feet from any dwelling or prop-
erty line.

STANDARD TRENCHES

An absorption field or subsurface tile system con-
sists of a field of 12 inch lengths of 4 inch agricultural
drain tile, 2 to 3 foot lengths of vitrified-clay sewer
pipe or, perforated, non metallic pipe, laid in such a
manner that flow from this septic tank will be distrib-
uted with reasonable uniformity into natural soil. In-
dividual laterals preferably should not be over 60 feet
long with a maximum length of 100 feet and the trench
bottom and construction lines should be laid at a grade
of 2'to 4 inches per 100 feet. Use of more and shorter
laterals is preferred because if something should dis-
turb one line, most of the field will still be serviceable.

The depth of the absorption trenches should be
at least 18 inches. Additional depth may be needed
for contour adjustment or extra aggregate under the
tile. In considering the depth of the trenches, the pos-

sibility of the tile lines freezing'during prolonged cold
weather is a point sometimes raised.. However, freez-
ing rarely occurs in a carefully constructed system
kept in continuous operation. It is important during
construction to be sure the tile lines are surrounded
by gravel. Lines under driveways or under other sur-
faces which are generally cleared of snow should be
insulated.

Current practice for soil absorption fields calls for
a trench 18 to 24 inches in width with the tile laid on
6 inches of gravel. Within this range and for trenches

up to 36 inches, the absorption area per linear foot of

trench is proportioned to the width of the trench, and
the required area is predicated on the results of the
percolation test. For example, for a 3 bedroom house
on a lot where the percolation rate was 1 inch in 15
minutes®, the necessary leaching trench area will be
3 feet by 190 feet or 570 square feet. For trenches 2
feet wide with 6 inches of gravel below the tile, the re-
quired bottom length of the trench would be 570 di-
vided by 2, or 285 feet. If this were divided in 5 por-
tions, that is laterals, the length of each line would be

°Consult table in first article in July, 1958 issue.

285 divided by 5, or 57 feet. The minimum spacing
should be between 6 and 7.5 feet depending upon the
width of the trench as shown in Table 1 below:

TABLE 1.—DISTANCES BETWEEN TRENCHES

Minimum Minimum
distance distance
Trench width, between  Trench width, between

centeriine
of trenches,

centerline inches

of trenches,

inches

feet feet
12 to 18 oo 6 24 to 30 e 7.0
18 to 24 i 85 80 to 86 s 7.5

In the example of the 3 bedroom house cited above,
where a two foot trench was used, the minimum total
area for the absorption field required would equal
(5x6.5x57) or 1852 square feet.

CONSTRUCTION FEATURES

A satisfactory disposal field depends upon careful
construction. Care must be taken to prevent sealing
of the surface on the bottom and sides of the trench.
Trenches should not be excavated when the soil is wet
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enough to smear or compact easily. Soil moisture is
right for safe working only when a handful will mold
with considerable pressure. Some smearing will occur
or soil may become compacted in which case raking
and removing loose material should be done before
gravel is placed in trenches.

The tile, laid in a properly prepared trench should
be surrounded by clean graded gravel, broken brick,
washed rock or similar aggregate. The material may
range in size from one-half inch to two and one half
inches. Cinders, broken shell, and similar material are
not recommended because they are generally too fine
and may lead to early clogging or perforation. The ag-
gregate should extend from at least two inches above
the top of the tile to at least six inches below the bot-
tom of the tile. The upper half of the joint openings
should be covered with strips of untreated roofing pa-
per or a specially fabricated clip designed for this use
may be employed.®® The top of the stone should be
covered with untreated building paper or a two inch
layer of straw, hay or pine needles before backfilling.
This will help prevent clogging of the aggregate by
the backfill.

It has been found that root problems may be pre-
vented best by using a liberal amount of gravel or
stone around the tile. Clogging due to roots has occur-
red mostly in lines with insufficient gravel under the
tile. In general, trenches constructed within 10 feet
of large trees or dense shrubbery should have at least
12 inches of aggregate beneath the tile.

DistriBuTION BOXES

A distribution box is considered essential for every
soil absorption field system. The purpose of the box is

* to insure equal distribution of the effluent to the sev-

eral lateral lines. At least two lateral lines should lead
from ‘the box, and enough additional laterals should
be connected to the box to provide effective percola-
tion area. The design of the system can be varied to
meet most topographical conditions encountered
while giving proper grade and alignment for all later-
als. The distribution box should be installed on a con-
crete footing to keep it permanently in place and in
proper alignment with all laterals.

SEEPAGE PiTs

A seepage pit is a covered earth pit with open-
pointed lining through which the effluent may seep into
the surrounding porous soil. It is usually considerea
a less desirous method of disposal than the absorption
fie]ld. They should never be used where there is like-
lihood of contaminating underground waters, nor
where adequate subsurface disposal fields can be pro-
vided. When pits are used they should terminate four
feet above the ground water table.

In some states, seepage pits are permitted as an al-
ternative when absorption fields are impractical and
where the top three or four feet of soil is underlaid
with porous sand or fine gravel.

Where permitted, seepage pits may be either sup-
plemental or alternative to the tile field system. When
used in combination with absorption fields, the leach-
ing area should be prorated or based upon the weight-
ed average of the results of the percolation tests.

The capacity of a seepage pit should be computed
on the basis of percolation tests made in each vertical
stratum penetrated and the weighted average of re-
sults should be computed to obtain a design figure.
Strata in which rates are in excess of 30 minutes per
inch should not be included in computing the absorp-
tion area. ‘

SamPLE CALCULATIONS FOR SEEPAGE PrITs

Assume that a seepage-pit system is to be de-
signed for a 3 bedroom home where the minimum
percolation rate of 1 inch in 15 minutes prevails. From
the table of percolation rates appearing in the first ar-
ticle of the series (July, 1958 issue of this Journal) an
absorption area of 570 square feet is needed. Assume
that the water table does not rise above 27 feet be-
low ground surface, that seepage pits with effective
depth of 20 can be provided, and that the house is in
a locality where it is common practice to install seep-
age pits of 5 feet diameter, (i.e. 4 ft. to the outside
walls) which are surrounded by about 6 inches of
gravel. Design calculations for the system are as fol-
lows:

Let x—=depth of the pit in feet; D=pit diameter in
feet:

nDx=570 sq. ft.

3.14(5) (x)=570 sq. ft.

Solving for x, depth of pit=36 ft. (approx.)

Thus, to obtain in square feet the area needed, one 5
foot diameter pit, 36 feet deep would be required.
However, since the maximum effective depth is 20
feet, it will be necessary to increase the diameter of
the pit, or increase the number of pits, or increase
both.

Design for 2 pits with a 10 foot diameter: x=depth
of each pit

2 [3.14(10) (x)]=570 sq. ft.

x=9.1 feet deep
Thus, two pits 10 feet in diameter and 9.1 feet deep
would result in the area desired for absorption and
would be sufficiently above the water table.

Experience has shown that seepage pits should be
separated by a distance equal to 3 times the diameter
of the largest pit. For pits over 20 feet in depth,
minimum space between pits should be 20 feet. The
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area of the lot on which the house is to be built should
be large enough to maintain this distance between the
pits while still allowing room for additional pits if the
first ones should fail. If this can be done, such a leach-
ing system may be approved; if not, other suitable
sewerage facilities should be required.

ConsTRUCTION CONSIDERATIONS

Seepage pits are usually circular in plan. The verti-
cal walls are usually lined with masonry placed with-
out mortar below the inlet. The section of the seepage
pit above the inlet pipe should be laid with mortared
joints or otherwise strengthened. Hard-burned brick,
heavyweight concrete block, structural clay tile, and
fieldstone are acceptable, if properly laid to provide
necessary structural strength. If cored units are used,
the cores should be laid in the vertical plane. What-
ever the material, the walls should be laid close with
no conscious attempt to provide openings between the
units. The unevenness of the edges will provide all of
the space necessary for the sewage to seep into the
surrounding soil. Large openings invite trouble; they
make the walls less stable structurally, and permit
easier infiltration of the surrounding soil. Pits with
large wall openings may be more likely to cave in or
collapse than pits with closely built walls. The annular
opening between the seepage-pit lining and the sur-
rounding earth should be filled with coarse gravel.

In the construction of a seepage pit, it is particular-
ly important that proper precautions be taken to pre-
vent the side walls from collapsing while workmen are
in the hole. Fatal accidents have occurred when this
basic safety measure has not been observed. A com-
mon method of affording proper protection is through
the use of sheeting formed by semicircular sections
of corrugated metal, braced with semi-circular com-

pression rods which are bolted on the inside with ex-
pansion bolts. In another type of seepage-pit construc-
tion, the walls are made of precast reinforced concrete
sections with slotted holes. For deep seepage pits, or
where there is any danger of caving, the sections are
installed as the excavation progresses, and are used as
the necessary protective sheeting.

Inspection before backfilling of new seepage pit in-
stallations is as important as in absorption-field con-
struction.

Abandoned seepage pits should be filled with earth
or rock.

CONCLUSION

In this series of three articles on Private Sewage Dis-
posal Systems emphasis has been placed on the im-
portance of soil conditions and the absorptive ability
of the soil. The percolation test must be conducted o
be certain that a properly designed and installed ab-

sorption system will work. The minimum size septiz

tank is 750 gallons but studies have shown that liberal
tank capacity is not only important from a functional
standpoint, but is also good economy.

While a satisfactorily designed and engineered sep-
tic tank system will give good results, connection to
an adequate public sewerage system is the most de-
sirable. Every effort should be made to secure public
sewer extensions as the most satisfactory method of
sewage disposal.

°°Boco Industries, Inc., 19424, W. 8 Mile Road, Detroit 19,
Mich.
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AWARD .

Left, Karl A. Mohr receives Sanitarian’s Award plaque from Harold S. Adams, Chairman of Committee on Recognition and

Awards.

CARL A. MOHR WINNER OF ANNUAL SANITARIAN’S AWARD

Carl A. Mohr, Sanitarian and Deputy Health Offi-
cer of the Green Bay, Wisconsin Health Department
was the winner of the annual Sanitarian’s Award, pre-
sented by International. In addition to an appropriate-
ly engraved plaque, the recipient also received a check
in the amount of $1000.

Mzr. Mohr was cited for his accomplishments in the
field of milk and food sanitation in Green Bay and
for his contributions and influence, state wide, in the
sanitary control of milk, meat and other foods. His
work in organizing and promoting the Wisconsin Con-
ference on Intrastate Milk Shipments has been out-
standing and has resulted in the solution of intrastate
milk shipment problems in some twenty-five Wiscon-
sin cities. He serves presently as chairman of the Con-
ference.

He has been instrumental in the enactment of mod-
ern milk, food, and meat ordinances in his home city
and has greatly improved the sanitary quality of these
products. Another outstanding contribution has been
his program of environmental sanitation education in

the high schools in Green Bay. When the Board of
Education was retrenching its program in health edu-
cation, Mr. Mohr personally offered his services with
a planned program of sanitation education for the stu-
dents. This has continued to be most successful, in
tact has been expanded to the point where students
carry on special field studies, take examinations and
receive credit for the work.

In his home city, Mr. Mohr is active in city affairs
and serves actively in clubs and associations whose ob-
jectives are civic improvement. He is looked upon in
his native city as a man of outstanding organizational
ability and with perserverance qualities to carry
through to completion programs of public health im-
provement.

In addition to being awarded the Annual Sanitar-
ian’s Award by International, Mr. Mohr was also hon-
ored by the Wisconsin Association of Milk and Food
Sanitarians at their recent meeting by being named
outstanding sanitarian in Wisconsin for the year 1958.

Mr. Mohr is married and has three children.
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Harold S. Adams, left, presents Citation Award to Milton R. Fisher.

FISHER RECEIVES ANNUAL CITATION AWARD

At the 45th annual meeting of the International As-
sociation of Milk and Food Sanitarians held at New
York City, September 8-11, Dr. Milton R. Fisher, Chief
of the Milk Sanitation Division, St. Louis, Missouri De-
partment of Health was awarded the annual Citation
Award. This award is presented for outstanding con-
tributions to the work, program and progress of Inter-

national. Dr. Fisher, for many years has made note-
worthy contributions to the growth of the Association
by serving on a number of important;committees, on
the Executive Board and as president in 1950. He has
been very active in the Conference on Interstate Milk
Shipments and serves currently as a member of its ex-
ecutive board.

- g

Sponsors of Sanitarian’s Award, left to right: William Dixdn, Klenzﬁde Products Corp.; C. A. Abele,u VDnersey Cor

Mohr Award Winner, C. E. Brooker, Pennsalt Chemical, Inc.; A. E. Wennerstrom, Olin Mathieson Chemical Corp.;
Products, Inc. representative not present)

p-; Mr.
(Oakite




NeEws AxDp EVENTS 267

Harold B. Robinson, President, presents Honorary Life Membership Award to H. Clifford Goslee.

GOSLEE ELECTED TO HONORARY
LIFE MEMBERSHIP

H. Clifford Goslee, elected to Honorary Life Mem-
bership, retired recently from the Connecticut Depart-
ment of Agriculture where he served as director of the
Division of Dairy Products, for many years. He has
served since 1929 as the Secretary of the Connecticut
Association of Dairy and Food Sanitarians and in that
capacity was instrumental in increasing the member-
ship to its current roster of about 300 members. He has

¢ served International as a member of the Sanitary Pro-
cedures, Membership and Resolutions Committee and

has represented his state in the affiliate council.
Through his efforts International has made beneficial
changes in its administrative procedure to strenghten
its service to the numerous affiliates. In addition <o
his diligent work with his own Association he has
had prominent parts to play in the New York Associa-
tion and with the Massachusetts Milk Inspectors As-
sociation. International wishes him well in his retire-
ment and hopes he will continue his active interest in
the affairs of the Association.

21st DAIRY INDUSTRIES EXPOSITION
AT CHICAGO IN DECEMBER

The 21st Dairy Industries Exposition will be held at
Navy Pier Chicago, December 8-13, 1958. The Expo-
sition regularly attracts more than 25,000 dairy-indus-
try related men and women, primarily dairy processors
and including also dairy educators, dairy sanitarians,
dairy technology students and limited qualified visi-
tors. Nearly 400 firms will present exhibits, showing
or hearing upon the use of every conceivable item of
supply or equipment or service needed in the dairy
processing field. The displays relate not only to im-
proving operations in the plants, but to the packag-
ing, selling, refrigerating, delivering and serving of

dairy products of every type and style, including
fresh fluid milk, ice cream and frozen novelties, multi-
varieties of cheese, butter, and dry, condensed and
evaporated milks and specialty dairy items. They
throw light on the resolving of dairy processor prob-
lems in general management, in financing, plant
“housekeeping,” marketing and distribution in all as-
pects. Exhibits by size range from threc-story high
processing machines to microscopic chemical entitles
that play parts in human nutrition or food sanitation.
Participating exhibitors range from giants of American
business in the metal and motors fields to displays by
small specialist companies.

The theme of the Exposition is, “Meet the Challen-
ges,” and a number of specific survival and growth
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challenges which the Show can help the dairy indus-
tries to meet are to be considered.

Admission to the Exposition is by badge only, and is
free to all dairy processors, dairy regulatory officials,
dairy sanitarians, dairy educators and dairy manu-
facturing students. Such visitors may receive their free
badges upon identifying themselves at the entrance
to the Pier where a corps of experienced registration
personnel will quickly serve them.

NEW “STERILIZER” DEVELOPMENT

An all new “Sterilizer-Washer” for Milk Cans—
Mixing Kettles—Stock Pots—Refuse Cans—Etc., was
recently made available by “AerVoid-Vacuum Can
Company” of Chicago. This revoluntionary develop-
ment employs a Ball Bearing Cyclonic-Whirling Spray
Nozzle that cleans with a scouring action. It Washes—
It Rinses—It Sterilizes—It Deoderizes—It Preheats—
It PreCools. It provides an easy, fast and sanitary
method of performing all these operations by simple
foot pedal action. It is especially suited for sterlizing
and preheating Food and Liquid Carrier-Dispensers.
Its installation is adaptable to all plumbing conditions;
it will operate under any of the following set-ups: 1.
Cold Water and Steam, 2. Cold Water, Hot Water and
Steam, 3. Cold water and Hot water, 4. Hot Water
Only, 5. Steam Only—Additional information and
specifications are available for the asking—VACUUM
CAN COMPANY, 19 SO. HOYNE AVENUE—CHI-
CAGO 12, ILLINOIS.

ERRATA

Under Authorization to Use the 3-A Symbol, page
234, August 1958 issue of the Journal, there was an
ommission in connection with the last item of the
listing. This item should have read as follows:

Authorization "TANKS-AUTOMOTIVE
Number
64 Atlas Metal Products, Inc.

554 Wilbur Cross Highway
Berlin, Conn.
This concern did not apply for renewal
of this authorization upon its expiration.

GUIDE LINES FOR USE OF
INSECTICIDES IN THE DAIRY
INDUSTRY

(Prepared by the Food and Drug Administration, July 1957)

1. Insecticides which are safe for spraying cows and
other uses in and around the dairy barn, provided

that utensils and the drawn milk are adequately pro-
tected from contamination:

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 or feed
trough, and provided utensils and the drawn milk are
adquately protected:

Diazinon - spray, bait, cords

Parathion - cords only

Malathion - spray, bait

Chlorthion - spray, bait

Dipterex - bait only

Lindane - spray, bait

Methoxychlor - spray only

TEPP - bait or floor spray only

3. Certain pesticides may be used on growing crops |
intended for dairy cattle feed provided the amounts

remaining on the feed do not exceed approved toler-
ance levels. When the pesticides are used according
to label directions, crops sprayed with the following
pesticides are within legal tolerance levels and are
considered safe:

Methoxychlor

Heptachlor

TEPP*

Rotenone**

Pyrethrum (Prethrin-pipéronyl butoxide

Sabadilla**

Ryania**

Malathion

Parathion

)&ﬁ

<
*When used according to directions on growing crops, will
not leave a residue.

#*Exempted from requirement for tolerance, when used accor-
ding to directions on growing crops.

Please Note: While this information is supplied in the
public interest, all users must carefully adhere to label in-
structions to avoid personal hazard.

INDUSTRIAL-SANITATION SHOW
SCHEDULED

The Third Industrial and Building Sanitation Main-
tenance Show, scheduled for Philadelphia’s Convention
Hall, November 3 - 6, 1958 will feature important
speakers and panel sessions to highlight new advances
in the field, the Institute of Sanitation Management
show sponsors announced.

L. Lloyd Barron, Director of Sanitation of the Na-
tional Biscuit Co. and president of the sponsoring




What it's like to work with
the best sanitation
troubleshooters

in the business

When the problems are tough, it is a pleasure to
work with men who have had experience solving
that type of problem.

. and that’s

why we maintain our Technical Service Department

That’s our attitude at Diversey . .

. a select group of highly talented people who
know where to look in case of trouble, what to do,
how to do it and when to do it. You can count on
them for quick, positive action that finds the causes

1820 ROSCOE STREET, CHICAGO 13,
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and solutions to problems. Here is an intensively
trained group with broad experience in every phase
of food industry sanitation. If you have a challenge,
these are the men you want at your side.

Write today for information on how Diversey’s
Technical Service Department can serve you.

1923

35 YEARS OF mGRESS

1958

s EARE,
o€ B,

®

¢ group, announced that sessions on virtually every
sanitation maintenance problem will be scheduled for
every day of the show.

The board of directors of the Institute of Sanitation
Management will meet during the evening of the open-
ing day and the closing day. Election of officers and
councils is scheduled for Wednesday morning, Novem-
ber 5, during which the various divisional institutes
will also meet to cover regional problems. Divisions
of the Institute are: Buildings, Food Processing, Indus-
trial, Institutions, Mill and Bakery.

Another highlight of the forum sessions will be an
exhibitors quiz meeting the evening of Tuesday, No-
vember 5. Coverage of labor, costs, training, inspec-
tion, equipment, floor maintenance, and similar sub-
jects will be discussed the morning of November 6.
During the latter, panelists will be on hand to answer
questions from the floor.

This will be the show’s first appearance in Philadel-
phia.

e o

It is designed for the executive who specifies the
purchase and/or buys industrial and building sani-
tation products and equipment.

CHERRY-BURRELL HEADQUARTERS
MOVES TO CEDAR RAPIDS, IOWA

The general offices of Cherry-Burrell Corporation
moved from Chicago to Cedar Rapids, Iowa about
July 1st, according to the announcement of Howard
H. Cherry, Jr., President.

The general offices will be located in the two story
administration building at the Company’s ultra mod-
ern, nine-acre factory at 2400 Sixth Street, S.W., Cedar
Rapids, Iowa. This will permit the closest coordination
between management, sales, and research, as well as
a major manufacturing activity. The building is being
remodeled to house the home office of the Company.

The Corporation’s other large manufacturing facility,



270 News Anp EvENTS

located at Little Falls, New York, was enlarged in 1955.
This factory is being remodeled to accomodate the
administrative and engineering activities connected

with Little Falls operations.

The entire manufacturing operations of Cherry-
Burrell are now centralized in two of the largest and
best equipped factories in the world for manufacture
of dairy and food processing equipment, according to
Mr. Cherry.

In addition to centralizing and improving its manu-
facturing, selling, and administrative activities, Cherry-
Burrell has established new technical and develop-
ment engineering groups at the Cedar Rapids plant

to accellerate its research program.

Mr. Cherry explained that the Company is demon-
strating its faith in the future growth of the dairy and
food processing industries by committing its full re-
sources to accellerated technological development and
revitalized manufacturing, sales, and service for

these industries.

The Chicago Sales Branch, located in the Cherry-
Burrell building at 822 West Washington Blvd. in
Chicago, will remain in its present address and will be

augmented as required to provide services previously

B-B-L

STANDARD METHODS*
MILK PLATING MEDIA

for total counts
BBL #298 Plate Count Agar
(M-PH Medium)

for coliform counts
BBL #114 Desoxycholate
Lactose Agar

Folder #298 Sent on Request

BALTIMORE BIOLCGICAL
LABORATORY, INC.

A Division of Becton, Dickinson & Co.
BALTIMORE 18, MD.

*10th ed. Standard Methods — Dairy Products

CLASSIFIED ADS
FOR SALE

available to branch customers from the nearby general

offices.

Qregon.

Single service milk sampling tubes. For further information and
o catalogue, please write Bacti-Kit Co., P. O. Box 101, Eugene,

FINEST IN THE FIELD

Sep-ko rinses clean quickly . . . cleans
thoroughly. It is the standard by
which other cleaners are judged. In-
dustry famous—it is now available in
its bright new Red, White and Blue
packages for resale to farmers in 5,
10, and 25 Ib. sizes.

Wherever you go in the dairy fleld,
from milking machine to dairy plant,
Monarch’s complete line of Sanitizers
and Cleaners are known—respected—

and imitated. Let us give you the facts
on these great names in cleaning —
Ream— Ka-Bon— Mon-0-San— Mon-
O-Dine — Monacid-Monoklor — and
learn how to keep satisfied customers,
and make greater profit with Sep-ko.

FREE SAMPLES OR iNFORMA-
TION of any of these famous
Monarch products will be sent on
request. Write today.

CLEANIN

MONARCH CHEMICALS, INC.

Minneapolis 21, Minnesota

OAIRY Fagy
LABORATORY
HOME -

G MIRACLE

e

excellent cleaney for
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| DR. D. H. SEATH,
UNIVERSITY OF KENTUCKY
TO LECTURE
IN DUBLIN, IRELAND

It’s All New! o

It’s Revolutionary!

It’s The STERILIZER
of Tomorrow --

@

Dr. D. M. Seath, Head of the
Dairy Section of the University of
Kentucky, has been appointed
Lecturer of the College of Agri-
culture, University College, Dub-
lin, Ireland for the academic year
1958-59. He will be on sabbatical
leave from the University of Ken-
tucky from October 1, 1958 to July

1, 1959.

Dr. T. R> Freeman will serve as
Acting Head of the Dairy Section
in Dr.

Courses to be taught by Dr.

Seath’s absence.

Seath while in Dublin include a
formal course in Animal Breeding
and a seminar in the same field.
It is estimated that he will have
about 60 four-year students in his
courses.

Dr. Seath’s appointment has been
under the International Education-
al Exchange Program. Negotiations
for the program between the Irish
Free State and the United States
only recently have been completed.
Dr. Seath will be among the first
to participate in the program in
Ireland.

While in Europe he expects to
study dairy programs in research,
teaching and extension in Ireland,
England, Scotland and Wales. Also,
between terms at the Dublin uni-
versity, Dr. Seath hopes to study
educational and research facilities
in Denmark, Sweden, Holland and
the Channel Islands.

Before returning to the United
States he will present a paper at the
15th International Dairy Congress

Available Today.'

W un

‘"AerVoid’’ The Best
Known Name in Portable B
Food Service Equipment §
— Is Proud To Introduce
Its Newest And Most
Needed ,Development.

This All New
Stainless Steel —
DeLuxe Model No. 5

STERILIZER

@ IT WASHES @ IT RINSES
@ IT STERILIZES

® IT DEODORIZES

“Its Pedal Operation”
stepping on the gas pedal of your

is as simple as

@ IT PRE-HEATS
All done easily and simply

car

It's a “MUST” wherever Refuse
Cans—Mixing Kettles—Stock Pots
—Milk Cans—Large Kitchen
Utensils and Insulated Containers

need cleaning and sterilizing

pre-heating—Saves time and
labor costs—Does a better and

more sanitary job—FASTER!

Y
Vi1 Ly

ating

Cyclonic Scouring Action

19

éllIIIIIIIIIIIIIIIIIIIIII]IIIIIIIII ““IN- COMPLIANCE"” [l

= With Sanitary Construction Requirements (ltems
0 and 12 — Ordinance and Code Regulating

= UNITED STATES PUBLIC HEALTH SERVICE. £
S0

by foot pedals - And with
mechanical precision.

Its ““Revolutionary” Cyclonic
Whirling Spray Nozzle (Ball-
Bearing) propels a powerful
3 directional Jet Spray which
sanitizes every minute crevice
with a Scouring Action — It
operates with Low or High
boiler pressures.

or

15

and Drinking Establishments) of the

Write To Dept. MFT-19
For FREE Literature

— SINCE 1913 —

Vacuum Can Co.
S HOYNE AVE. ® CHICAGO 12, ILL.

to be held in London, England June
29 to July 3. The paper is entitled
“Grain Feeding to Cows at Three
Levels and How it Compares to
Hay and Silage as Supplement to
Pasture when Measured in Milk
Production, Body Weight Change,
Dry Matter Intake and Digestibil-

ity of the Ration” by Dr. Seath,

Don Dowden, B. F. Brown, D. R.
Jacobson and Joe Rust all of the
University of Kentucky.

Mrs. Seath will accompany Dr:
Seath. The Couple plans to leave
Lexington about October 6th and
fly directly to Ireland. They will
return by boat to arrive home
about July 15th,
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“MEET THE CHALLENGES!”
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P rocec[ure { or

Ohe ﬂnueétigation
of ‘ .
- Foodborne Disease

Outbreaks o

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; 100 or more copies, 35 cents each.
25-100 copies, 45 cents each. Please do not send stamps.
Notice: Limited number in Spanish translation at 50 cents each.




3-A ACCEPTED PRACTICES

FOR THE

SANITARY CONSTRUCTION, INSTALLATION, TESTING AND OPERATION
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

A

b 3

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

DIAGNOSTIC . .. ... for the isolation, identification and cultivation of pathogenic fungi.
These media are also widely used in phytopathological studies.
Several are neutral in reaction, giving optimum conditions for
growth of a variety of fungi. The following may be prepared as
selective media by the adjustment of reaction, addition of antibiotics
or other agents:

Bacto-Brain Heart Infusion Agar
Bacto-Sabourand Dextrose Agar
Bacto-Sabouraud Maltose Agar
Bacto-Littman Oxgall Agar
Bacto-Bean Pod Agar

-s

e

Bacto-Mycological Agar
Bacto-Mycological Broth*
Bacto-Corn Meal Agar

Bacto-Corn Meal Agar with Dextrose
Bacto-Prune Agar Bacto-Lima Bean Agar

CONTROL . ...... for sanitary and sterility procedures as well as for general use in
mycological procedures:
Bacto-Sabourand Maltose Broth
Bacto-Sabouraud Liquid Medium
Bacto-Malt Extract
Bacto-Malt Agar

Bacto-Neurospora Culture Agar
Bacto-Potato Dextrose Agar
Bacto-Mildew Test Medium
Bacto-W.L. Nutrient Medium
Bacto-W.L. Differential Medium

CLASSIFICATION ... and nutritional studies of fungi:
Bacto-Yeast Morphology Agar

Bacto-Yeast Carbon Base
Bacto-Yeast Nitrogen Base

THE DIFCO MANUAL, NINTH EDITION,

including descriptions of these media and their use, is available on request.

DIFCO LABORATORIES
DETROIT 1, MICHIGAN

Bacto-Czapek Dox Broth g
Bacto-Czapek Solution Agar J |
Bacto-Vitamin Free Yeast Base
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Canco’s paper containers, the original disposable cartons for milk,
have been winning greater acceptance every year! Popular with
homemakers everywhere, these containers are ideal for use in school
cafeterias and vending machines. They are easy to open and close;

§

[

\

} provide “controlled pouring,” and are compact, sturdy, sanitary.
{ ¥ Yes, Canco cartons are the preferred containers for milk . . . the
|

|

ot e

y Grade “A” cartons for nature’s most nearly perfect food!

- &I> AMERICAN CAN COMPANY




This mssage is bi pulished in farm magazines by Babson Bros. Co. in the interest of good dairying.

“Good Cow Milking

1. Hang the Surge — Low and Level .

2. Pull the Surcingle — well forward

3. When she’s milked out — fake it off!

Good cow milking is the first
line of defense against udder
trouble. It always has been —
it always will be.

You can do a good job of
cow milking with any ma-

BABSON BROS. CO.

2843 W. 19th Street .,

Chicago 23, lllinois

© Babson Bros. Co., 1958

chine now being built.

We believe that it is much
easier to do a good job with
a Surge. Most men will get
along better with a job that is
not too hard.

in 18 Wods"

MINNEAPOLIS
TORONTO

KANSAS CITY e
SYRACUSE °

DALLAS e
SEATTLE °

ATLANTA
SACRAMENTO  ©

URG




