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We are quite sure that leaving 
the machine on the cow after she is 
milked might cause mastitis. 

Anything you can say or do to 
help get the machine off the cow at 
the right time will be appreciated. 

Copyright I954 Babson Bros. Co. 
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producer preference for 

FILTER DISKS so important to you? 
The fact that more and more milk producers use Rapid-Flo day after day 
than any other brand, shows proof- in use - of the superiority of Rapid­
Flo over any other filter regardless of claims or price. 
It also indica tes that producers want to do their part in improving milk 
quality by using a filter disk that's safe and reliable. 
So when you urge producers to use Rapid-Flo Fibre -Bonded Filter Disks 
and the Rapid-Flo Check-Up for mastitis and sediment, they know you're 
giving the best advice about improving quality and reducing cost and they 
cooperate willingly- as thousands of sanitarians know today. 
It's the kind of teamwork that helps the industry by helping individuals do 
a better job. Johnson & Johnson will continue to do its part by turning 
out the best possible filter media at the lowest possible cost. 

Filter Products ~AAI~ ..a ~AAI~ 
Division l.};;;9";e:t"6';,: ::f;;:;;;o~i:~:~:,';;li::is 
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For Less Maintenance ••• Longer Life 

Complete Line Lets You Match the Pump to Fit the Job. 
A complete range of sizes, speeds and models 
enables you to fit the pump to the job-exactly­
to eliminate power waste. 

Faster, Easier to Clean. No tools needed to dismantle and 
reassemble CP Stainless Steel Sanitary Pumps­
just your two hands! Easy-to-handle parts require 
no props or any extra effort to assemble. And, 
all product contact surfaces are of stainless steel 
for complete sanitation and durability. 

Pumps Both Product and Cleaning Solutions. These prac­
tical pumps are just right for in-place cleaning of 
permanent lines because they can handle clean­
ing solutions as well as your product. 

Soundly Engineered and Solidly Constructed. CP Stain­
less Steel Sanitary Pumps are a product of 50 
years of experience in the successful conveying of 
liquids in dairy, food and many other fields. The 
centrifugal sanitary pump is built to give longer 
life with less maintenance. 

THE ~ Pa~ MFG. COMPANY 
1243 West Washington Blvd., Chicago 7, Illinois 
Branches in 22 Principal Cities 

CREAMERY PACKAGE MFG. CO. OF CANADA LTD. 
267 King St., West, Toronto 2B·, Ontario 

II 

NEW BULLETIN CONTAINS VALUABLE 
PUMP DATA 

New CP Bulletin H-1200 
has a comprehensive CP 
Pump Selection Chart that's 
a real help in selecting the 
pump that's best for you. 
Also tells about the design 
and engineering features of 
this new line of centrifugal 
pumps. Mail Co11ponjor 
YoNr Free Copy! 

•••••••••••••••••••••••••••••••••••• • • : THE CREAMERY PACKAGE MFG. COMPANY • 
: 1243 W. Washington Blvd., Chicago 7, Ill. : 

• • • • • • 
Please send me your new Bulletin H-1200 on 
CP Stainless Steel Sanitary Centrifugal Pumps, 
including easy to use Pump Selection Chart . 

Name . . .... . . ... ... . . ... ... .... . . .... . . .. . ••• 

Company ............... . .. .. . . . ... ......... ··-

Address .... . . ... ...... . . . ....... . ........ . .. . 

City . . .. .. . . .... . _ ..... . . Zone . ... State . ... . ...• 

••••••••••••••••••••••••••••••••••• 
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Thanks! Inspector. • • 
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HEJ Y HAVE 
F R YOUR 

Ul G EFFOR T 
DUALITY FIRST! 

In our business, sanitation is a most vital aspect of 
quality. While we as manufacturers undertake the 
necessary research and inspection to keep DARI­
RICH at the top in quality .. . it is your important 
function to maintain such standards in the fleld. 

And these efforts over the years have greatly in­
creased the quality of dairy products, including the 
nationally-famous DARI-RICH Chocolate Flavored 
Milk and Drink. For your help, we thank you-and 
endorse your constant vigilance to protect the health 
of our nation. 

?Je,t:I.!R!ch 
CHOCOLATE FLAVOR SUPREME! 
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Above: Cha rles Nelson (right) toflcs with Iowa producer Ray Baetke. 

sa ys Ch a r les N elson, f ield ma n for 

IL_LINOIS·IOWA DAIRY', Davenport, Iowa 

"easier to keep CLEAN and SANITARY" .. 
. . . that's what they're saying about Wi!Jon Bulk Milk Coolers. Remem ber : 

* Wilson Coolers can be steam cleaned if desired. 

* Milk stone practically eliminated- seldom forms . 

·1* More prime cooling surface -bottom, both sides , one end­

means faster cooling - keeps down bacteria count. 

* Wilson Drop-In unit and perfected Sweetwater system mean 

absolutely dependable refrigeration under all conditions . 

Remember, too, when the entire industry had sold on ly 7,000 bu lk coolers, 
Wilson had sold over 20,000 bu lk and can milk coolers based on the Jame 
refrigeration principles.' Wi lson sets rhe pace, with a total of over 150,000 farm 
refrigeration installations over a 25-year span! 

WILSON REFRIGERATION, Inc., SMYRNA, DELAWARE 

"Our territory is predominantly 
Wilson-and Wilson Bulk Milk 

Coolers are proving highly satis­
factory! We like the ease of servic­

ing provided by Wilson's 'drop-in' 

refrigeration ... the cooling per-
formance ... and easy cleaning. 

We're getting 
better milk, too!" 

Famous Wilson 
Drop-In Unit assures 
dependable 
performance! 

Complete ron ge of sizes - from 75 to 700 gallons 

BULK MILK COOLERS 



Housewives 
like the protection and 

convenience of P-38 
Dacro, and particularly 

the fact that it's an 

excellent re-seal. 

Dairy Operators 
like its unmatched 
plant economy and the 

way it makes their 
bottling operation more 

profitable. 

Crown Cork & Seal Company, Inc. Dac:ro Sales, Baltimore 3, Marylancl 
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Containing Latest Data 

on Dairy Sanitation 

& Maintenance 

Pipeline Milkers-Better Cleaning Methods 

2. Bulk Milk Tanks-Practical Farm Sanitation 

3. Modern Dairy Plant Sanitation 

4. In-Place Lines-Efficient Cleaning 

To get your free copies, just send your name and address and the names of 

the bulletins you wish. Write: B-K Dept., Pennsylvania Salt Manufacturing Co., 

647 Widener Bldg., Philadelphia 7, Pa. 

NO. 358RB WHITE RUBBER "BULKER" 

·~ SANITARIANS 

Write for Attractive Brush Catalog 

SANITARIANS: 
LOOK TO SPARTA FOR THE NEWEST IN BRUSHES 

SPARTA ''BULKER'' 
New White Rubber Block • • White Nylon Bristles 
11Hi-Fiare" End Design Improves Scrubbing Action 

The new Sparta "Bulker" is specifically designed for cleaning farm 

bulk cooling tanks. It is as modern and advanced as the bulk 

system itself .. . the finest brush of its kind in performance and 

materials. Brush core is of solid satin -smooth white rubbe r, firm, 

yet resilient enough to protect the cooler. It won't crack, split, 

or develop crevices. Heavily packed with long trim thick gage Du Pont "Tynex" 

white nylon bristles securely "deep-anchored" in pressure-snug self-contracting tuft 

holes which add support to the bristles and accelerate cleaning action . Another 

feature found only in Sparta Bulkers is the special "hi-f lare" end tuft design which 

provides a complete circle of tufts at eac h end of the brush . New automatic machinery 

and nationwide volume enables us to offer this incomparable value to plants with 

tank pick-up routes at very attractive prices. 

FREE "KLEEN-UDDER" SPONGE T.O SANITARIANS 

SPARTA BRUSH CO. INC. 
SPARTA, WISCONSIN 
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HELP YOUR MILK PRODUCERS TO 
PROTECT QUALITY THREE WAYS with 

:p~Oie DUBL-CHEM-FACED FILTER DISCS' 

NEW'' ~~:::f·..__ 
II 

ACTION 

NO OTHER FILTER DISCS CAN CLAIM TO FILTER MILK BETTER 
Milk producers welcome these efficient, economical, easy-to-use filter 

discs. Top and bottom surfaces are identical ... either surface can be 

UP in the strainer ... there's no chance to put them in wrong-side 

up ... they save time ... they cost less and fewer filters are needed 

•.. save money at every milking ... and they- assure THREE-WAY 

PROTECTION of milk quality! .A.vttilable through tmthorized, 

Perfection Filter Disc Suppliers, 

11/ute ~ ~ S~: 6" and 6 Vs" sizes. 

Note: Perfection and Elgrade Filter Dlscs also available, a! usual, in 

Double Cloth-Faced, Single Cloth-Faced and Natural Finish, in all 
sizes: 6", 6Vz", 7", 1Y2" , 8", 9". 

Please include your supplier's ntnn6 11114 
address when writing us for samples. 

STANDARDIZE ON DUBL-CHEM-FACED 
It pays to furnish your milk producers 
with the best filters for dependable pro­
tection of milk quality. 

SC_HWARTZ MFG~ (0.1 Pept. SFf Twq Riversf Wis. • Amerl(a'a loremod Manufactvret of filterlns Ald$ for Dairy melt 
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Editorial Notes==::==::==:::=--
A NEED AND A PLAN FOR PROFESSIONAL DEVELOPMENT 

THE NEED 

Considerable concern is being expressed by a num­
ber of national health agencies over the fact that the 
supply of technically trained people in the public 
health and sanitation field is lagging far behind the 

need. We are not recruiting enough trained people 
to fill the ranks created by such nonnal events as 
resignation, retirement and death. Many of the vac­
ancies thus created are represented by people with 
technical training and special administrative ability. 
Replacements for them are difficult to find . 

This is a problem with vvhich the International is 
directly concerned. Our organization, over the course 
of its forty-three year history, has constantly advocated 
and actively advanced professional competence. Many 
of the advances in milk and food control have come 
about because our members and this Association, as 
a whole, have promoted and advocated them. Prog­
ress in tl1is, or any otl1er fiyld, is the product of 
foresight, technical knowledge and preservance toward 
an ideal. 

It is rather .generally agreed by the large majority 
of our membership that the professional development 
of the sanitarian must be based, among other things, 
upon a sound educational background. While a 
number of technical and specialized backgrounds are 
needed in official control work, the u·aining offered 
at public health schools is especially geared to the 
needs of states and local agencies . Through such 
courses the undergraduate has an opportunity to see 
the broad 'public health picture, plus specialization 
in sanitation. 

Special undergraduate academic courses in sani­
tary science are relatively new most of them having 
been established slightly less than ten years ago . ._Since . · 
1947, four hundred forty ( 440) students have grach:lat­
ed, but the greatest number in any one year was 101 
at the close of the academic year of 1950. In 1953; 
fifteen colleges and universities offering under­
graduate public health training graduated 77 persons. 
It cannot be assumed that all of these 77 graduates 
entered the official health field since some took in­
dustrial positions or accepted other types of employ­
ment. Seventy-seven graduates is a very small number, 
so small in fact, that some plan to encourage students 
to select sanitation as a career is urgently needed. 
Inquiry has revealed scholarships available to stu­
dents choosing, chemisu·y, business administration, 
law, engineering, education, etc. , but hardly any 
scholarship exists in the area of sanitary science. 

Within the · past five years the International has 
grown stronger. More affiliates have been, added, 
membership has grown, business management mark­
edly improved through a full time.Executive Secretary, 
and during this same period interest has grown in the 
professional development of the _ Sanitarian. vVith 

facts such as these in mind, it appears fitting that the 
parent organization and the affiliates jointly sponsor 
a plan whereby scholarships could be established. 
Such a plan would serve to encourage undergraduate 
college students to select sanitary science and at the 
same time would assist needy students. The pro­
motional significance as well as the publicity value 
to both affiliates and the International is well worth 

considering. 

THE PLAN 

The plan of adminisu·ation as now conceived by the 
Committee on Education and Professional D evelop­
ment, while primarily tentative at this time would 
be about as follows: 

To adminisu·ater the plan a scholarship committee 
would be appointed. The President Elect of the 
International with the advice and counsel of the 
Executive Board would make the appoinhnents. This 
committee would select, by ballot, certain institutions 
as recipients of the scholarship funds where courses 
in public health and sanitary science are offered. 
Geographic disu·ibution also would be considered. 

The director of loans and scholarships at such 
educational institutions as are selected would be 
notified of the scholarship monies available. Only 
one scholarship would be allotted per institution per 
year at the outset. A student wishing to apply would 
make application on a prescribed form which would 
show such pertinent data as, academic courses and 
grades, aptitudes, financial position, reason~ for 
selecting public health and similar facts essential to 
selection of the recipient. 

The student in accepting the scholarship would 
agree to spend not less than one year in official milk, 
food, or sanitation work with an official agency after 
graduation. 

The applicant would, if possible, be interviewed 
personally by a representative of the local affiliate 
nearest the educational institutional in which the ap­
plicant is enrolled. Such interview would have as 
its purpose an appraisal of the applicant's personality, 
suitability for public employment and personal 
characteristics. 

In case two or more students from a given institution 
make application, the scholarship committee, could 
require the submission of an essay, for example, on 
such subjects as, "Why I have selected public health 
work as a career", or "Opportunities in the field of 
milk and food control". Such essay would serve as a 
supplementary means of assisting the committee in 
reaching a decision as to which candidate to select. 

The scholarship would b e "earmarked", for tuition, 
or subistence and would be paid on behalf of the 
applicant to the registrar or bursar of the university 
in question. The scholarship money would not be 
paid directly to the recipient. 
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It is the committee's opinion that a scholarship plan 
will serve as tangible evidence of professional interes t 
and growth on the part of the International and the 
affiliates. A nominal appropriation by each affiliate 
will launch the plan and all affiliate secretaries have 
been notified in this regard. The National Associa­
tion of Sanitarians has aheady established a scholar­
ship plan for either undergraduate or graduate work. 
It is however, a single annual scholarship while the 
plan we envision would be available to at least six 
students annually. 

If the plan meets the approval of the affiliates , 
steps to administer it will be taken as early as possible. 
During the first year of operation, it is possible that 
there may not be sufficient applicants to encumber 
all funds , but it should be remembered that a plan of 
this type once started will require annual financing 
and that the assessment or appropriation on the part 
of each affiliate will be needed annually. H ere is a · 
tangible proposal to demonstrate our active interest 
in maintaining a high level of competence in our 
chosen field. \Ve believe this merits the attention of 
all Association members. 

Harold S. Adams 

VAN NORTWICK RESIGNS 
ADAMS BECOMES PRESIDENT-ELECT 

CORASH BECOMES FIRST VICE-PRESIDENT 

It was with regret that the Executive Board of the 
INTERNATIONAL AssociATION oF MrLK AND FooD 
SANITARIANS, INc. has accepted the resignation of 

President-Elect Ivan Van Tortwick. 
"Van" recently accepted a position as Executive 

Director of the Kansas Ice Cream and Milk Institute, 
Inc. It was his opinion that he could not provide the 
necessary time to adequately perform the duties oft· 
President-Elect of the AssociATION. 

According to the constitution, the President of 
your organization can make appointments to fill 
vacancies until the next regular election. Because 
of the importance of this matter, your President asked 
the Executive Board for their opinions as to what 
to do to fill the vacancy. The decision was that your 
First Vice-President, Harold Adams be advanced 
immediately to the office of President-Elect and the 
Second Vice-President, Paul Cm·ash, be immediately 
moved up to first Vice-President. The office of Second 
Vice-President will remain unfilled until the next 
annual meeting. 

At the next regular election of officers two vacancies 
will n"eed to be filled on the Executive Board, one to 
be desi~ated as First Vice-President, the other as 
Second Vice-President. 

As your President, I have authorized the above 
procedure to be followed. 

President-Elect, Harold Adams will now have two 
major duties confronting him, that of general chair­
man for our 1955 annual meeting in Georgia, and 
that of nominating committee personnel for 1956. 
These are difficult tasks , so when he requests help, 
please give him all the cooperation you possibly can. 

I. E. Parkin 
President, IAMFS 

NOTICE TO MEMBERS OF IAMFS 

Please/ notice letter by H. L. Templeton/ Chairman1 Membership 

Committee/ on page 85/ please/ fill out questionaire (page 86) promptly 

and mail as directed. 

FORTY-SECOND ANNUAL MEETING 

HOTEL BON AIR- AUGUSTA/ GEORGIA/ OCTOBER 4 - 61 1955 



GENERAL SANITATION IN THE BAKERY INDUSTRY 
J. 0. SLAYBAUGH 

Pacific D·ivision Diversey Corporat-ion, San Francisco, California 

Until recent years the effect of 
proper sanitation on production was 
not considered as a major item. 
However, as studies were conduct­
ed on safety and quality control, 
a third factor became more and 
more apparent. That is, the per­
sonnel of a bakery is greatly affect­
ed by the conditions under which 
they work. In other words, clean 
floors , walls, locker rooms and 
equipment raise the morale factor 
and result directly in increased 
production or better quality prod­
ucts. 

In bakeries where sanitation 
values have been highly developed, 
aggressive management can take 
the opportunity to benefit even fur­
ther by cashing in on the sales 
appeal of the program. Open 
house for public inspection, school 
tours, television programs, etc., can 
pay big dividends. 

Properly planned and carried out, 
sanitation pays its way. The plan­
ning should be considered just as 
carefully as the building of a 
recipe for a new product. For 
instance, it would not be possible 
to bake a desirable cake using 
flour and water only. Neither is 
it practical, to clean painted walls. 
heavily contaminated floors , bread 
pans and utensils all with the same 
cleaner. ·when a good rec·ipe is 
worked out for one of you1· vrod­
ucts it should be vut down in black 
and whi.te and tliereafter it should 
be followed carefully to be sure of 
uniform results. Again. the same 
thing should be true when setting 
uv a sanitation program. Whether 
the shop ·is a small t~me mtail 
operation or a large diversified 
plant. a survey of ' the cleanin!! 
problems, analysis of the types of 
compounds needed for easu clean­
·ing and method of apvUcation, can 
be made. A plan written up witl1 
separate direction cards fat· each 
area will flO a long wau toward 
achieving the desired resitlt. 

·l 

1 rhird of the series of papers on Bakery 
Sanitation presented at the Arizona 
Bakery Sanitation Seminar, sponsored by 
the Phoenix Health D epi'\rtment, Phoenix, 
Arizon<l, Oct. 6, 1954. 

The compounds selected for 
cleaning in any food plant should 
be of soapless nature. Soap leaves 
a greasy film which attracts dust 
and may harbor mold and bacteria. 
In a shop which bakes bread only, 
the cleanup is greatly simplified. 
Here the locker rooms, floors, bread 
racks, equipment surfaces, walls 
and pans are the major items need­
ing attention. 

Locker rooms should b e cleaned 
daily using a compound which 
combines cleaning and disinfecting 
properties. If the cleanup is con­
ducted properly there should be no 
need for deodorant materials which 
serve only to cover up offensive 
odors originating, for example, from 
unclean toilet bowls and urinals or 
floor drains. Painted surfaces 
should be cleaned with a mild, 
soapless cleaner on a regular sched­
ule. \ iVhile the locker room is not 
usually open for public inspection, 
it certainly is of vital importance 
to the employee since he begins and 
ends his work day there. 

Bread racks and similar portable 
equipment may be hand cleaned 
with brushes and a suitable com­
pound should be used for this 
purpose. In larger bakeries, power 
cleaning is a very practical develop­
ment from the standpoint of econ­
omy. Here again, a- proper com­
pound f01\•.spray or pressure clean­
ing, corr ct.,. concentration, and 
proper temperature, . together with 
time of contact are features which 
should be established and followed 
on a regular schedule. 

The exteriors of dough mixers 
and other like eauipment will ac­
cumulate grease froin the air, and 
regular cleaning will minimize the 
nossibility of odor development 
whirh may b e imparted to the 
finished product. .. 

The maintenance of bread oans 
i~ very vital to the quality of the 
bread. In many bakeries todav 
the oans are commerciallv washed 
and glned on a regular basis. 
·where this work is undertaken by 
the individual olant it can b e done 
with a saving to the operator pro­
vided the equipment and know-

ivlr. Slaybaugh was first employ­
ed by The Diversey Corporation as 
a Field Service Representative in 
1941. Nearly three years as a 
PO'vV during vVorld Vilar II, served 
only to heighten his interest in 
the field of food sanitation. On 
his return to civilian life he im­
mediately picked up his work with 
Diversey and has progressed 
through the successive steps to his 
present position as Assistant Divi­
sion t,1[anager in the Pacific Divi­
sion. 
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ledge of how the work should be 
done is available and used. \iVhere 
pans are not glazed they certainly 
should be cleaned often enough 
to protect the pan itself and like­
wise protect the bread. Bread 
baked in a h eavily carbonized 
greasy pan may come up with a 
bake shop odor. The cleani.ng of 
bread pans is a sepamte subiect in 
itself. Anyone interested in that 
procedure should obtain f'u.ll ·infor­
ma.tion on type of equ:ipment, 
proper compound a'11Cl details of 
appl·ication. 

It is recognized practice to rotate 
raw materials in storage rooms . 
\iVhen an area is vacant it should be 
thoroughly cleaned before again 
being used for new supplies . ·when 
a bakery produces custard and 
cream fill products it is obvious 
that all containers and processing 
utensils \lsed in this departmer~t 
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need special attention if high 
quality products are to be made 
which will have good keeping 
qualities. Spoilage from bacterial 
hetion is both dangerous from a 
p ):.iblic health standpoint and cer­
t~tnly contributes to loss of busi­
ness if it occurs. Equipment and 
titensils should not only be washed 
iAI.t carefully disinfected after each 
in:oduction shift. Washing and 
disinfecting is usually accomplish­
ed by the hand method. Here 
again, correct compounds, properly 
used are very important. A direc­
tion card posted in this area will 
prove most helpful to cleanup per­
sonnel. 

In a pie bakery, the containers 
for handling fruit are of major 
importance. The sm-face of the 
containei·s should be non-porous 
and smooth. In one large pie bakery 
where wooden tubs were used for 
fruit handling, very definite deteri­
oration of the fruit was immediately 
traced to these tubs. The tubs were 
.loaded with bacteria of a nature 
that, while it did not cause a prob­
lem of spoilage after baking the 
fruit developed very undesirable 
flavors. 

Mechanical washing machines of 
various types for washing pie tins , 
cookie sheets, mi.x utensils, etc. , are 
being used more and more. The 
labor savings affected are often 
substantial. If these machines func­
tion properly, good results can be 
obtained. However, if the com­
pound used fails to protect the 
metal surfaces of the pan or utensil 
being cleaned, or if solution 
strengths are not maintained uni­
form ily, the advantages may be 
easily lost. Compounds for such 
machines which will clean effec­
tively and at the same time fully 
protect the pans and utensils are 
available. The solution concentra­
tions can be h eld at very nearly a 
perfect level by an electronic feeder 
control unit. A direction card is a 
must for this type of cleaning and 
regular inspection of the machine 
condition and operation should b e 
made. 

Floor maintenance is probably 
the least interesting of all sanitation 
problems. At the same time it is 
one of the most important. Strictly 
from a safety standpoint, floors 
should be kept as clean as possible 
at all times. There are many kinds 
Df flooring and e~ch one presE;)nts 

a different problem. Hardwood 
floors , well sealed , can be main- . 
tained easily by sin1ply sweepin,g 
and by periodic dry mopping with 
a cleaning compound which will 
not attack the sealed surface. Tile 
and concrete floors in mix rooms 
present a different problem. When 
new, they can be sanitized 
without too much difficulty. How­
ever, as these usually are in an 
area where heavy contamination 
builds up quickly they are subject­
ed to harsh cleaning methods and 
often compounds which attack the 
tile grout or concrete surface. Fruit 
acids add to the deterioration once 
the surfaces are brok~n, crevices 
between tiles or tiny crac s in con­
crete afford a perfect habitate for 
growth of bacteria and odors re­
sulting are often very undesirable. 
Since floors are uninteresting to b e­
gin with, it is often true that theit 
cleaning and maintenance is con­
ducted on a haphazard basis. This 
can be remedied when a complete 
survey is conducted for planned 
sanitation. 

Very often in hard water areas , 
a film of scale builds up in the wash 
tanks where pans and. utensils are 
hand washed. This scale is porous, 
like a sponge, and bacteria, mold 
or yeast find it a ready made incu­
bator. As a result the equipment 
being washed may actually ·b e con­
taminated while being physically 
cleaned . Scale may form in pan 
washing or rack washing machines 
with the same result. Scale build 
up in water jackets of dough mix­
ers, circulating and storage tanks, 
condensers, heating coils, etc. , not 
only may b ecome a source of off 
odors but impair the efficiency of 
the equipment. Scale removal is 
accomplished easily with com­
pounds for that specific purpose 
without danger to the equipment. 
While not a daily problem, scale 
should b e considered and taken 
care of whenever it occurs. 

You probably have h eard of the 
two men working on a construction 
job who were asked the question , 
"What are you doing?" The first 
replied, ''I'm laying bricks, can't 
you see?" The second man said, 
"''m h elping to build one of the 
most b eautiful buildings this town 
will ever see." For many years the 
job of cleaning up was given to the 
lowest paid, poorly skilled labor 

available. Of recent years the re­
lation of good sanitation practice 
to increased sales has received 
much greater recognition. As a 
result, aggressive management has 
realized the value of hiring better 
labor and upgrading the status of 
those individuals and their con­
tribution to business s u c c e s s. 

Tothing is more effective in gain­
ing that objective than a planned 
program of sanitation. In a large 
bakery a sanitarian or foreman 
should direct the activity. Such a 
program necessarily includes: 

1. A survey of the bakery require­
ments. 

2. Formulation of a recipe for 
each separate cleaning job. 

3. Time interval fr equency for 
each job. 

4. Complete instructions in black 
and white for the entire plant, area 
by area. 

5. Correct compounds ' with full 
"know-ho"v" for each type of clean­
ing. 

6. Adequate supervision of com­
petent personnel. 

Th e ·individual bakeTy where 
san-itation standards are high is ·in 
a very stTong pos·ition to bid for 
moTe bus·iness. By the same token, 
as san·itation sta:ndaTds a:re raised 
·nation wide the whole ·industry ·is 
betteT equipped in the constant 
battle for a greater shaTe of the 
food dollar. 

J. M. SCOTT RETIRES 

The retirement of Nlr. J. M. Scott, 
Chief Dairy Supervisor, Fldi·ida 
State D epartment of Agriculture, 
was announced in January 1955. 
Nir. Scott had completed over 25 
years in this capacity, having been 
in charge of the Dairy Division 
since it was organized in 1929. Prior 
to that time h e had served over 22 
years with the Florida Agricultural 
Experiment Station, making the 
enviable record of almost a half 
century of outstanding service to 
the State of Florida. His successor 
will b e Alex G. Shaw, who has 
also been with the Dairy Division 
since 1929 and state dairy super­
visor of the north central Florida 
district. !vir . Shaw will be moving 
from Tallahassee to Gainesville 
where the h eadquarters of the 
Dairy Division are located . 
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Any endeavor to formulate a As the fluid milk industry prog-
unifonn simple dairy farm inspec- ressecl such directions were devel­
tion form must be predicated upon oped rather extensively. The ad-

' the concept that its principal func- vent of Certified Milk in 1893 and 
tion is to aiel in the production of the grading of milk in 1908 intro­
a sanitary milk supply. The issu- ducecl detailed directions for sani­
ance of instructions for the sanitary tary milk production. Then the 
production of milk must precede dairy farm score card was a logical 
inspection. means of determining compliance. 

Most of the dairy books of the The situation at that time was 
last century scarcely mention sani- stated well by Ross4 of Cornell 

· 1 fl 'd 'lk · cl University who was active in 
tahon or t le lll mi 111 ustry. milk sanitation in New York and 
Probably one of the earliest milk 
sanitation programs was ·that of in the production of certified milk. 

Gail Borden as reported by Shel- "One of the things which in the 

clon5 . About 1860 Borden selected beginning hindered the progress of 

areas in which to locate milk con- milk inspection was a lack of uni­

denseries in New York and Con- formity in rules and regulations 
necticut on the basis of the reputa-
tion of the dairymen for producing governing milk production. Ideas 
clean milk of good flavor. H e re- concerning the necessary condi-

quirecl that dairymen fram e the tions for the production of clean 
milk were not standardized and 

fifteen rules for producing clean 
milk from which the following ex- this led to great confusion, especial-
cerpts are taken. "The milk shall ly on the part of producers. The 
be drawn from the cow in the most dairy score card was an attempt to 

1 1 " " h unify and standardize peoples' 
c ean Y manner · · · T e cows ideas as to what conditions are 
are not to be fed on turnips or 
other food which would impart a necessary on the farm for the 

disagreeable flavor to the milk . .. " production of clean milk." 

"The Company shall clean and "The dairy score card originated 
steam the cans at the factory free in 1904 with Dr. William C. Wood­
of charge, but milk suppliers shall ward, who was H ealth Officer of 
keep the outside clean. The pails the District 0f Columbia. The fol­
and strainers employed shall b e lowing year, ·n 1905, R. A. Pearson, 
by the seller thoroughly cleaned, who was Pr~~sor of Dairy In­
scalded in boiling water, and dried dustry at Cornell University, pre­
morning and night." " .. . reduce sented a score card, and in 1906, 
the temperature of the milk within E. B. Lane, Assistant Chief of the 
forty-five minutes to below 58°; Dairy Division, United States D e­
and if night's milk .. . to below partment of Agriculture, offered for 
55° ." In winter "reduce the tern- consideration a thiTd form of score 
perature of night's milk speedily card. Mr. Lane's card had already 
below 50°." These quotations are been put into practical use and 
sufficient to show some, effective has received favorable comment 
directives to dairyman for sanitary from health officers and others. It 
milk production. is almost needless to state that at 

0 Presented at the 31st Annual Meet­
ing of the 1 ew York State Association of 
Milk ·?sanitarians and the lOth Dairy 
Industry Conference of Cornell Uni­
versity held jointly at the Hotel Ten 
Eyck in Albany, New York on Septem­
ber 20-22, 1954, and will be published 
New York State Association of Milk 
San itarians. 

this time the score card was receiv­
ing a great deal of attention and 
many suggestions were offered for 
changes and revisions." 

In 1915 a study by Brew1 who 
was form erly a member of the staff 
at Cornell University and of the 
New York State D epartment of 
H ealth, showed that there was no 

Arthur C. Dahlberg was born in 
\<Visconsin, received the B. S. de­
gree from the University of Min­
nesota in 1915 and the Ph .D degree 
from the University of Illinois. He 
was an instructor at tl1e Universitv 
of Minnesota, creamery extensioi1 
specialist in Nortl1 Dakota, super­
intendent of a cooperative creamery 
in Fargo, North Dakota, and in 
1921 became head of tl1e dairy 
deparbnent at the ew York State 
Agricultural Experiment Station, 
Geneva, New York. In 1943 he 
went to Cornell as Professor of 
Dairy Industry. 

He was given the Borden Award 
for dairy research in 1943; he 
conducted a special study of tile 
dairy industry of Central America 
For tile U. S. government during the 
war; and recently he directed a 
nation-wide study of city milk 
regulations and milk quality for the 
National Research Council. 
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relation between the numerical 
scores of dairies and the quality of 

the milk as measured by bacterial 
counts . In some instances dairies 
receiving low scores were as clean 

as those given high scores. The 
three score cards used then are 
interesting today. The Official 
Score Card of the U.S. D epartment 
of Agricult~re and the Official 
Dairy Instructors' Association as 
adopted by the New York State 
H ealth Department appears rather 
modern with its six major items, 
48 detailed items, all grouped under 
the two broad headings of equip­
ment and methods. The score card 
of the Department of H ealth of the 
City of - ew York h ad 58 items 
grouped under the general head­
ings of equipment and methods. 
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lt was unique in that the inspector 
had to give a full score or zero on 
each item. The Cornell Score Card, 
was divided into five headings as 
follows: ·- -

"1. Health of the herd ~and its 
protection. 

2. Cleanliness of the cows and 
their smroundings. 

3. Construction and care of 
utensils. 

4. Health of employees and man­
ner of milking. 

5. Handling the milk." 
As there were only 17 detailed 

items under these five headings the 

Cornell score card represented a 

simplified form of the character in 
which we are interested today. It 
should be noted that all of the score 
cards gave numerical scores. 

This early work on milk inspec­
tion and milk grades contributed 
materially to the advances made in 
sanitary milk production and 
eventually raised all milk for direct 
consumption to "Grade A" stand­
ards. The directions and inspection 
forms were concerned largely with 
raw milk in this period so that there 
was justification for extra produc­
tion details. An incentive to meet 
higher sanitary standards was often 
given to dairymen by price prem­
iums. Thus, in some markets there 
was a premium if "Grade A" stand­
ards were met, for low bacterial 
counts, for high dairy scores, and 
for tuberculin testing. Unfortunate­
ly, today the payment of money to 
producers as an inducement to meet 
and maintain high sanitary stand­
ards is not common in most areas, 
but some markets still pay prem­
iums for good compliance with 
ordinances, for very low bacterial 
counts, etc. 

PuRPOSES OF THE ScoRE FoRM 

There can be no uniform simplifi­
ed dairy farm score report until 
there is more general agreement 
concerning its purposes and use. 
We can conceive of two major 
pmposes for scoring farms. 

One function of the score form is 
to determine compliance of the 
dairy with the requirements of the 
sanitary codes of the state and local 
community. A dairy farm sanita­
tion report which rates a milk 
producer for eligibility to sell milk 
in a given market must list on the 
form the items given in the ordin­
ance as required by. that market. In 
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a few cities the sanitary milk code 
is brief and specifies that the 
regulations shall be those given on 
a dairy farm score report developed 
by the department of health. In 
either case the fanner obtains most 
of his instructions from sanitarians 
using the score form as the basis 
for sanitary requirements. The 
sanitarian accepts or rejects the 
producer on his findings as given 
on the report. The sanitation re­
port serves the producer and sani­
tarian as the condensation of those 
structural, equipment, health, and 
sanitary conditions set forth in the 
code to assure proper facilities and 
methods for the sanitary production 
of milk. A score form to serve this 
purpose cannot attain desb:ed uni­
formity and simplicity in the \ arious 
producing areas until some ··ordin­
ances are reduced to the factors 
applicable to milk sanitation. 

The basic function of the dairy 
farm sanitation form is to determine 
that the fundamentals of milk sani­
tation are being practiced so that 
the milk supply will be of good 
sanitary quality. Many sanitarians 
will not like the distinction between 
compliance with the ordinance and 
sanitary milk prodtiction for it is 
true that the former includes the 
latter. However, there is no better 
manner of sti·essing the possibility 
of a more uniform and simple score 
form than by separating out of the 
ordinance those factors essential to 
sanitary milk prod~ction. After all, 
the only legitimate purpose of the 
ordinance is a sanitary milk supply 
but we hasten to state that some 
other required items in ordinances 
do make it easier to produce good 
milk even though not essential. This 
basic function of scoring dairies 
makes it possible· to use a form 
limited to those items that are 
necessary to produce milk of good 
sanitary quality. Such a score 
form could b e used to advantage' in 
both routine scoring and in as­
sisting producers experienCing 
trouble with the quality ··of their 
milk. In the entire "field · 6f milk 
production it is thi-s-' type of score 
fonn that is most useftil in develop­
ing and maintaining a sanitary milk 
supply. 

REASON FoR A UNIFORM 

ScoRE CARD 

A uniform score sheet is desir­
able if milk and cream are to be 
moved freely from one area .. to 

another. Such transportation of 

milk and cream is necessary to 

provide certain markets with an 

adequate supply of milk during 1. 

periods of shortage and to aid in 

relieving areas of surplus milk dm­
ing certain periods of the year. The 
transfer of a supply from one 
market to another is greatly facilit­
ated by a uniform farm score sheet. 
It permits one regulatory official to 
transfer information to another in 
an understandable manner so that 
the receiving official will know the 
conditions on farms in the area of 
production. 

THE COMPLETE DAIRY FARM 

SANITATION REPORT 

The most extensively used dairy 
farm sanitation form to determine 
compliance with ordinances is the 
Producer Dairy Inspection Form 
of the United States Public Health 
Service3 . It has been adopted in 
more than half of the states, by the 
armed forces, and is required on 
interstate carriers. In other areas 
the cities often use the form recom­
mended by the state if the local 
ordinance requirements are not too 
much in excess of the state require­
ments. In most instances there is no 
numerical rating of producers but 
certain producing areas are rated 
by the United States Public Health 
Service. ·with very few exceptions, 
these ordinance reports are design­
ed only for milk and cream for bot-
tling. -

In order to illustrate certain ideas 
that merit consideration in all score 
forms, whether for use with milk 
supplies produced for bottling or 
for manufactme, we have develop­
ed a complete or ordinance type 
score fonn and a simplified or 
quality score form. In this Com­
plete Dairy Farm Sanitation Report 
all items are listed that can be 
logically required or recommended 
in ordinances as desirable in sani­
tary milk production. Some sani­
tarians will question this statement 
as, Jor example, the milk stool is 
omitted. One inspection report 
that recently came to our attention 
had three items about the milk 
stool. 

It is possible to add many infor­
mational items to this score sheet 
that might be interesting in a 
quality control program. However, 
such additions to an official score 
sheet generally tend to discourage 

. I 



uniformity. The sixteen main items 
are grouped under six headings and 
the form is simplified by not sep­
m·ating facilities from methods. The 
value of this report is enhanced by 
permitting the sanitarian to check 
details not satisfactory under any 
main item and then decide whether 
or not the extent of the unsatisfac­
tory condition is serious enough to 
score the entire item perfect or in 
violation . It sometimes happens 
that a detail is not just as it should 
be but the sanitarian would not 
condemn the entire item. This 
minor defect can be thus brought 
to the attention of the producer 
without condemning the entire 
item. We have inserted a numerical 
score even though not popular to­
day, as it serves a useful ptuJ)ose, 
but the score fom1 can be used also 
on a compliance and non-compli­
ance rating basis. 

Eight of the main items on this 
score sheet are marked with aster­
isks. These are the items which are 
considered necessary and should be 
complied with in order to J)roduce 
a sanitary quality milk. Non-com­
pliance with any item marked with 
an asterisk may b e considered 
grounds for exclusion. 

In using this score form we sug­
gest that a score of 85 or above 
should be considered "passing". 
However, if there is a violation of 
one or two main items marked with 
an asterisk, the dairy may be put 
on probation subject to reinspec­
tion after a definite J)eriod. A dairy 
scoring 70 to 85 should require a 
reinspection whether or not an item 
marked with an asterisk is in viola­
tion. A dairy with a score of 70 or 
less should b e excluded . 

In the case of milk which is to be 
used for manufactured products we 
suggest that a score of 70 or above 
should be considered "passing" 
provided not more than h vo main 
items marked with an asterisk are 
in violation . However, the viola­
tion of any one of the. main items 
marked with an asterisk may be 
grounds for exclusion . A ·· dairy 
scoring 70 or above with two or 
three main items marked with an 
asterisk in violation should b e put 
on p robation subject to reinspection 
after a definite · oeriod. A dairy 
with a score of 60 to 70 should be 
reinspected whether any items 
marked with an asterisk are in 
violation or not. If thr~·e ··\ )r more 

I N SPECTION R EP ORT 

items niarked with an asterick are 
in violation or the score is 60 or less 
the dairy should b e excluded. 

A score sheet such as this has 
considerable merit in that it can 
be used for both fluid milk and 
cream, and milk and cream for 
manufacturing purposes. Thi~ alone 
is an important step toward uni­
formity in that the same score sheet 
can be used in areas producing milk 
for manufacture as in fluid milk 
areas. 

A SIMPLIFIED DAIRY 

SANITATION R EPORT 

The items marked with an aster­
isk in the long sanitation report are 
compiled · as a Simplified Dairy 
Farm Sanitation Report. This 

Bottling 

67 

market milk and for milk which is 
to b e used for manufacture into ice 
cream, cream, and cottage ch eese, 
etc., we suggest using the same 
standards for classifying the dairy 
farm as were recommended for 
market milk and milk for manufac­
ture in the complete score form , 
bearing in mind that each item in 
the simplified foxm is an item 
which was marked with an asterisk 
in the complete score form. The 
suggested system for classifying 
dairy farms which is applicable 
when using either the Complete 
D airy Farm Sanitation Report or 
the Simplified Dairy Farm Sanita­
tion Report is presented in tabular 
form as follows: 

------------------·-----· ---
~vl anufacturing 

Asterisk 
headings 

Asterisk 
headings 

Score in violation Score in violation 

Pass .... ...... .... .... ...... . 85 1 70 2 
Reinspect .............. . 70 - 85 1 or 2 60 - 70 2 or 3 
Exclude .. ..... .. ... ..... 70 or less 2 or more 60 or less 3 or more 

simple report includes the essentials 
of sanitary milk production but it 
does not include many recommend­
ed items of facilities and construc­
tion that aid in sanitary milk pro­
duction. It can be used for routine 
inspection or to aid producers with 
milk of unacceptable quality. The 
eight main items state simply that 
( 1) the cows must b e healthy and 

clean, ( 2 J.. the milkii1g barn must 
have impe~~~us floors , be clean, 
free from other stock and flies, and 
the yard well drained , ( 3 ) the milk 
must be promptly cooled in a clean 
milk room or house, ( 4 ) the milk 
utensils must be properly construct­
ed and clean, ( 5) the water supply 
must be safe and adequate, and 
( 6) the sewage must b e properly 
disposed. It is a simple score form 
that covers the basis for sanitary 
milk production and w e recommend 
its consideration or similar forms for 
gE)neral application. 

This short form is satisfactory for 
the inspection of dairy farms pro­
ducing milk for drinking or manu­
facturing purposes. Non-compli­
ance with any one of the eight main 
items may b e grounds for exclusion. 

In 1,1sing this score sheet for 

------------------
Several score sheets ' which are 

in use today give exact rules for 
classifying a dairy farm and leave 
little opportunity for the sanitarian 
to use his own judgment. Other 
forms which have been developed 
offer no method of classification 
and leave the decision entirely to 
the sanitarian. Although consider­
able leeway is given the sani­
tarian using either the complete 
or the simplified score form pre­
sented herewith, the suggested 
system of classifying a dairy farm 
will furnish a useful guide which 
should effect greater uniformity. 

In the past, instructions for clas­
sifying the dairy farm and the 
interpretation of each item have 
been printed on the backside of the 
score sheet . There are certain dis­
advantages to such a system, there­
fore consideration should b e given 
to developing a booklet for use by 
sanitarians which would contain 
unjform interpretations of the items 
on a score sheet and instructions for 
classifying dairy farms. 

The simplified form is specific in 
details so that the report is under­
standable to any sanitarian or milk 
producer . In this connection it 
should be observed that if the form 
is limited to a few general state-
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SIMPLIFIED DAIRY FARM SANITATION REPORT 

Patron No. ...... .. ..... Time .......... ................... .. A.P.M. Date 

Dairyman Owner 

Address ..... Address 

Person Interviewed . ....... Delivered at 

Milk Grade Operated by 

No. Milking Cows ................. No . Milking . . ........... ......... Pounds Milk Daily 

cows 
I. Health: 

H erd physically examined: D ate .... .. ... ........ . 
Accredited Brucellosis tested : Date ... . 

Tuberculin tested: Date 
Approved .. Mastitis program 

Herd apparently h ealthy .. 

2. Cleanliness: 
Cows cle~n .. Flanks, udders and tails clipped .. ·············-..·.;: ······ 

CONVENTIONAL BARN .. MILKING AREA OOH_!).: : LOOSE HOUSING 

3. Cleanliness: 
Walls a nd ceiling clean... Floors and gutters impervious clean ...... . 
Manure r emoved daily... Inaccessible to cows........ Freedom from flies ... 
yard clean .. well drained Loose housing properly maintained ... 

MILK HOUSE OR ROOM 
4. Cooling Milk: 

Milk delivered or cooled within 2 hours.. to 50° F... or to 60° F ... .. 
I {) Method used: Flowing water .. ° F. or mechanica l ...... .. ...... ° F. Insulated 
Dry box Bulk tank 

5. Cleanliness: 
Milk house Cooling facilities. Freedom from flies .. Utensils .. 
tizing utensils and milk machines. 

6. Utensils: 

Bedding ample and clean .. 
and other animals .... Barn-

or Jess; or facilities ava ilable 
tank. .. . Surface cooler 

... .. Approved procedure used for sani-

Proper construction .. Good repair .. . Single service strainer .. Metal racks or chamber for storage .. 

WATER SUPPLY 

7. Adequate .. Safe 

TOILET AND SEW AGE DISPOSAL 
( I) Privy .. Flush toilet.. 

8. Sanitary maintenance 

Bacterial counts: Last fou 
Standard Pia te 

Microscop!c 

Thermoduric 

Methylene Blue 

Resaz urin 

Method of scoring: 

Sewage and waste properly disposed . 

Total Score 
N.o. of Main Items 

In Violati on 

. ..... { 

Violation Perfect 
Score Score 

0 

IS 

10 

10 

15 

20 

10 

10 

10 

100 

Numbered head ings consisting of several items may h ave one or more violation and, depending upon whether or not the entire heading 
is to be co nsidered in violation, the sanitarian must give a fell score or zero. 

REMARKS: 

............ . .......... 
DAIRYMAN ·· ················· .. ···· ·····g·~.\jfii'ARiAN··· 

.'\ CD -Dl-J R 9-13-54 
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Patron No . 

Dairyma n 

Addre3s 

Perso n Interviewed 

Milk Grade .... 

No . Mi: l<ing Cows . 

• I. Health: 

I ' SPECTIO T HEPOHT 

COMPLETE DAIRY FARM SANITATION REPORT 

. ................... Titne . .............. A.P.M. Date 

No. Milking 

Owner 

Address 

Dell vered at. 

....... Operated by 

.................................... Pounds Milk Daily 

cows 

Herd physically 
Accredited .. ... 
herd apparently 

examin ed: Date 
Brucellosis tested: 

healthy 
Date ....... 

.... Tuberculin tested: Date 
Approved Mastitis program .... 

• 2. Cleanliness: 
Cows clean ... F lanks, udders and tails clipped .... 

CONVENTIONAL BARN .. MILKING AREA 

3. Construction: 
Adequate size ... . 
Light adequate ..... . 

pro~er arrangement.. . 
Ventilation adequate ... 

Floors and gu tter s watertight... 
Good repair and finish .. 

Walls and ceiling tight 

* 4-. Cleanliness: 
Wa ll s and ceiling clean........ Floors and gutters clean ............... B eddi ng ample and clean .............. Manure remo ved 

daily... inaccessib le to cows....... Freedom from flies ... .. ...... a nd otber animals Barnyard clean ... 

well drained.. Loose housing properly maintained ..................... . 

5. Milking: 
( ,f) Milking ins pected Metbod used: Hand.. Milk machine .. Pipeline mi!,ker 

Strip Cup used .. 
Milkers' 

Abnormal hands clean a nd dry.... Udders, teats, a nd flanks clean at milking 
mi lk not sold ............... Milk immediately removed to milk room .... .. 

MILK HOUSE OR ROOM 

6. Construction: 
Adequate size ...... Convenient sanitary location........ Water tight, dra ined floor... Tight walls and 

ceiling... Adeq<:c.te light a nd ventilation ............... Openings screened and doors open outward and self clos-

ing........ Good repair and finish ... ..... ...................... ........... ... .................. .. .................. .. 

7. Used excltsively for handling milk and utensils ... 

• 8. Utensils: 
Proper construction ..... . Good r epair... 
age .. 

9. Washing facilities: 

*10. 

Water piped into milk house or room ... 

Cooling Milk: 
Milk delivered or coo led within 2 hours 
'· {) Method used : F lowing water 
Dry box... Bulk tank 

l- 11. Cleanliness: 
Milk house .. ,... Cooling facilities ... 
sanitizing utensils and milk machines 

*12. Adequate Safe .... 

Single service strainer ... Metal racks or chambers for stor-

Hot wa ter available ........ . Two compartment wash and rinse vat.. . 

50 °F... or 60° F... or less; or facilities ava:Jab le .. 
.. °F . or mechanical .... ° F. Insulated tank.... Surface coo ler.. .. 

Freedom from Flies.............. Utensils ............... Approved procedure used for 

WATER SUPPLY 

TOILET iNn SEWAGE DISPOSAL 

•
13

_ ( </ l Privy.. Flush toilet... ......... ~ 

Sanitary maintenance.. Sewage and waste properly dispos~.... . .. .............................. . 

MISCELLANEOUS 

14. Milk handling employees apparently free from disease .... 

15. Premises neat and clean .... 

16. Milk protected in transit 

Bacterial counts: Last fotr 
Standard Plate 
Microscop~ c 
Thermoduric 
Methylene Blue 
Resazurin 

Method of scoring: 
*I tems so marked are grounds for exclusion. 

Total Score 
No. of Main Items 

Marked • In Violation 

Violation 
Score 

0 

69 

Perfect 
Score 

10 

10 

10 

12 

13 

100 

All '<j olations are marked X and numbered headings with si ngle ite ;n s so marked are scored zero. 

Numbered headings consisting of several items may have one or more v iolations and, depending upon whether or not the enti re heading 

is to be considered in violation, the sanitarian must give a full score or zero. 

REMARKS: 

·----·------------------······· ···· ···················-· ·-· -····-·-····-······-·· 
DAIRYMAN SANITARIAN 

.-\ C D-D HR 9-13-54 
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ments, then no one, except the sani­
tarian who did the inspecting, can 
be sme of conditions reported. 
·whether or not a given producer 
complies with the details of the 
ordinance can be ascertained only 
by scoring with the complete form 
but the short form will give the 
situation regarding the essentials of 
producing a sanitary milk supply. 

INSPECTION REPORTS AND 

MILK Q UALITY 

The quality of milk can be as­
certained only by tests on the milk 
to determine its quality; however 
the problem is not that simple. 

Tests for quality of milk do not 
reveal most cattle diseases and tl1e 
presence of bacteria producing 
diseases in man which might be 
derived from water polluted by 
human excreta. The dairy farm 
inspection report would exclude the 
milk supply from such farms 
and give the dairy a low 
score even though tests on the 
milk might show it to rate high in 
quality. There would be no rela­
tion between dairy score and milk 
quality in such an instance. Also, 
everything about the farm might 
look excellent but if the milking 
machine rubbers were not properly 
sanitized the bacterial count might 
b e high so again dairy score and 
milk quality might not agree. Dairy 
farm sanitation reports and milk 
quality tests should supplement and 
not replace each other. 

Nevertheless, in general the best 
milk is produced on the farms with 
highest inspection ratings though 
there are exceptions to this state­
ment. It was shown by Dahlberg, 
Adams, and Held2 that dairies with 
milk utensils scoring highest for 
cleanliness and with best milk cool­
ing produced milk with lowest bac­
terial counts. Also when the uten­
sils were clean the cows, barns, and 
milk houses were generally clean. 
On the simplified score form 40 
points are given to cleanliness and 
15 points to milk cooling, 10 points 
to construction of milk utensils, and 
the remainder or 35 points to health 
of cows, good water, and ·proper 
disposal of sewage. 

ONE FARM SANITATION REPORT 

FoR ALL MILK 

There has been much discussion 
of a single standard of farm sanita­
tion for milk produced for all uses. 
The good reason for such a stand-

INSPECTION REPOHT 

ard is recognized; however, there 
is little possibility of widespread 
application today. In considering 
this problem it must be remember­

ed that there is no necessity from a 
a public health standpoint for a 
single standard. The basic sanitary 

requirements for producing a manu­
facturing grade of milk should in­

clude all the essentials for the 
production of quality milk. Fmther­
more, assurance of milk of high 
sanitary quality would result from 
enforcing suitable tests on the milk 
for quality at the plant where the 
milk is received. The significant 
differences betw'een the usual 
standard for the production f milk 
for bottling and the one e are 
proposing tor milk for manufactme 
are the non-essential items which 
are helpful in producing milk of 
high quality but are not absolutely 
necessary. 

Extra fine quality is necessary in 
milk used for bottling as such milk 
may be subjected to unfavorable 
treatment prior to consumption as 
compared with milk used in a 
manufactured product such as ice 
cream. Milk for fluid consump­
tion may be only cooled at the 
receiving plant and held at 40° F or 
below for a day of shipment and 
holding at the large city plant prior 
to pasteurization. At the bottling 
plant pasteurization is generally 
done at a relatively low tempera­
ture such as 144° F for 30 minutes 
followed by cooling to 50° F or be­
low. -Although delivery to the store 
or consumer is made within a day 
Although delivery to the store or 
consumer is made within a day 
after pasteurization the milk is held 
from -a day to a week at various 
cool or cold temperatures prior to 
final consumption. 

Milk for ice cream is usually 
separated into cream and then 
promptly pastemized at 155° - 160° 
F for 30 minutes at the receiving 
plant. The sweet cream is cooled to 
40° F or below, shipped to the city 
plant where this temperature is 
maintained during the time prior to 
use. The entire mix is then pas­
teurized at 160° F for 30 minutes, 
frozen to -10° F, at which tem­
perature it is held until consumed. 
Thus the public health aspect of 
sweet cream used in ice cream may 
be cared for with less rigid sani­
tary standards, and economics of 

production become more significant 

in open markets. A local cream 
supply produced under market 
milk sanitation requirements would I· 

be at an economic disadvantage in 
competition with cream produced 
in manufacturing areas. There is 

need, therefore, for a dual standard 
of quality in milk depending upon 
usage. 

Under the circumstances these 
increased costs , clue to special 
sanitation requirements, cannot be 
justified economically for milk for 
manufacture as the consumer gen­
erally is not willing to pay the 
extra price necessary for dairy 
products manufactured from milk 
and cream produced under existing 
fluid milk requirements. One qual­
ity standard for producing milk for 
all uses is not economically feasible 
at the present time. 

The industry must continually 
work with manufacturing supplies 
to develop and keep them beyond 
reproach in respect to sanitation 
and quality tests of the product. 
This, of course, can be most effect­
ively accomplished through a long­
term educational program. 

A simple dairy farm sanitation 
report which includes only the 
essentials of sanitary milk product­
lion is feasible for use on all dairies 
because many details of fluid milk 
ordinances and laws can be omitted 
in such an inspection form. A dual 
sanitary standard for milk produc­
tion may be applied effectively with 
one score report for the essentials 
of sanitary milk production are uni­
form. There is need for Stich unifi­
cation of inspection reports even 
though standards vary. 
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EVALUATION OF A DETERGENT-SANITIZER FOR USE ON 
PRODUCER MILKING UTENSILS 

M. L. SPECK, W. R. MuRLEY, H. L. Luc As AND L. W. AuRAND 

Departments of Animal Industry and Experimental Stat·ist·ics 

North Carolina State College, Raleigh 

( Received for publication August 16, 1954) 

In a field study involving 26 Grade A milk 

producers a detergent-sanitizer was com­

pared with the customary method of clean ­

ing and sanitizing milking equipment . The 

producers were divided into two comparable 

groups and placed on a double-reversal 

trial with three 5 -week periods . Milking 

utensils appeared cleane r and milk-stone 

deposits were reduced when the detergent­

sanitizer was used in place of the regular 

prccedure . The difference between the two 

methods of cleaning and sanitizing utensils 

was not statistically signifcant as measured 

by thermoduric and total bacterial counts . 

The relation between the effectiveness of 

l'he detergent-sanitizer and the hardness of 

water was not statistically significant. There 

was no appreciab!e amount of quaternary 

ammonium compound in any of the milk 

samples as determined by direct measure ­
ment and by the activity of a buttermilk 

culture . 

The introduction of detergent­
sanitizers to the dairy field has 
been an attempt to accomplish the 
cleaning and sanitization of milk­
handling equipment in essentially 
one operation . Products com­
pounded for this purpose contain 
certain detergents that are com­
patible with the quaternary am­
monium compound used for the 
d isinfectant. After rinsing milk 
from utensils they are scrubbed in 
the detergent-sanitizer solution and 
then allowed to drain until used. 
During the storage period the qua­
ternary acts as a germicide, as 
long as moisture is present, to des­
troy bacteria remaining on the 
utensils or those deposited from 
outside sources. Immediately be­
fore use the utensils are rinsed with 
water to free them from the remain­
ing detergent-sanitizer ingredients. 

lP ublished with the approval of the 
Director of Research, North Carolina 
Agricultural Experim ent Station, Raleigh, 
as paper No. 579 of th e Journal Series. 

2Thjs product under the label of 
D-S was obtained from the Riga Maml­
factming Co., Inc., Nashville. Tenn .; 
ac tive ingredients listed were sodium car­
bonate 35%; methyl clodecyl benzyl tri ­
me:thyl ammonjum chloride ( Hyamine 
2389) 5%; inert ingredients 60%, compos­
eel of non-ionic detergen t, sequestering 
and ch elating compounds. The man u­
facturer's instructions specify that thi ' 
product be used in a concentration of 
1 )~ oz . to 10 qt. wa ter. 

The present study was under­

taken to evaluate the effectiveness 

of a detergent-sanitizer as used by 

producers having records of varying 

magnitudes of bacterial counts and 

having farm water supplies of d if­

ferent degrees of hardness. 

ExPEHIJ\-IENTAL 

Selection of producers and 
experi.mental plan 

A representative group of Grade 
A milk producers was selected on 
the basis of their records of sanita­
tion practices, level of raw milk 
bacterial count, and their distan ce 
from the processing plant. These 
producers were then visited and 
their participation in the proposed 
study was solicited . Of the group 
26 agreed to participate. During 
the next 19 clays , 5 weigh-vat 
samples were collected for each 
producer. On the basis of the raw 
and laboratory-pasteurized bacter­
ial counts of these samples, the dis­
tances of the producers from the 
processing plant and the times of 
the arrival of the milk at the plant. 
the producers were divided ii1to 2 
comparable groups . 

The experimental plan adopted 
was of the switchback or double­
reversal t );pe. After the grouning 
of the pro~l.>lcm·s at the end of the 
initial nineteen-day period , those 
in Craun I were ulacecl on a clean­
ing program using the cletergent­
sanitizer2, and instruction was given 
on its proper use. Craun II vvas 
permitted to continue with its con­
ventional cleaning methods ( alka­
line and acid detergents , chlorina­
tion). After 5 weeks, Group I 
reverted to its usual cleaning pro­
cedures and Group II was nlacecl 
on the detergent-sanitizer cleaning 
method. After 5 weeks , the groups 
again reversed cleaning procedures 
for a final period of 5 weeks . The 
experimental plan is given in Table 
1. This dan was selected b ecause 
it is particularly effective in re­
moving b etween-farm differences 
from experimental error . 

Marvin L. Speck was educated 
at the Universi ty of i'vlaryland and 
Cornell University. He was bac­
teriologist at ·western P.1laryland 
Dairy, Baltimore, 1935-36; instruct­
or in bacteriology at the Univers­
ity of Maryland, 1940-41; assistant 
chief bacteriologist with National 
Dairy Research Laboratories, 1941-
47 ; and employed in his present 
position in 1947. He also has held 
temporary appointments as bac­
teriologist in the Dairy Research 
Laboratories, U.S.D.A .. 1936, and 
with the Dairymen's League, 
Poughkeepsie, T. Y., in 1940. 

Instructions and observations 
made on the fann 

71 

At the beginning of each deter­

gent-sanitizer period, detailed in­

structions were given on the meth­

od of cleaning with the detergent­

sanitizer. The instructions were to 

rinse the equipment with cool water 

immediately after use, to brush 

wash in a warm (about ll0° F. ) 

solution containing the proper con­

centration of detergent-sanitizer , 

and then to use dry storage of the 

equipment until the next milking, 

at which time the utensils were to 

be rinsed with hot water (which 

actually was llO - 120° F . ) . 

Each of the cooperating dairy 

farms was visited at the beginning 

of each of the test periods, and 

again at .the termination of the 

trial. These visits were to obs.erve 
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the condition of the equipment and 
utensils and to give instructions on 
the use of the detergent-sanitizer. 
Also noted on these visits were the 
types of detergent, sanitizer, and 
milk stone remover normally used 
by the producer, and the method 
usually employed in cleaning and 
in storing the teat-cup liners . Ob­
servations were made on the sani­
tary condition of the milking ma­
chines and all their parts as well 
as milk cans, coolers, and the gen­
eral cleanliness of the milk house. 
Milk-stone deposits in the teat­
cup liners, pails, and parts of the 
machines were noted as well as 
the age and condition of all the 
rubber parts. 

Milk sampl·ing 

Samples of raw milk were col­
lected at the weigh-vat with a stain­
less steel dipper (about 50 ml. 
capacity). The dipper was rinsed 
in water after use and placed in a 
200 p.p.m. hypochlorite solution b e­
fore taking the succeeding sample. 
The samples were placed in rubber­
gasket, screw-cap vials, and the 
vials kept in a mixture of ice and 
water from the time of sampling 
until aliquots were taken for bac­
terial counts ( about 6 hours ) . 

Samples were collected approxi­
mately at weekly intervals and on a 
different day of the week when 
possible. Generally, 5 samples were 
collected from each producer dur­
ing each cleaning period . 

Bacterial counts 

On each raw sample the standard 
plate count was made in accord­
ance with Standard Methods for the 
Exa·mination of Dairy P1'0dttcts 
(9th ed.), using 35° C. for incuba­
tion of plates. 

Six ml. of each raw sample were 
placed in a sterile screw-cap vial, 
pasteurized at 143° F. for 30 min ., 
cooled, and a standard plate count 
made. These pasteurized samples 
provided the thermoduric counts. 

Act·ivity of buttermilk culture 
in milk samples 

The 4.9 - 5.0 ml. of pasteurized 
sample remaining after plating was 
inoculated with 1 per cent of a 
buttermilk culture. In order to 
measure the inoculum accurately, 
0.5 ml. of a 1:10 dilution (in sterile 
5ki~n In ilk ) of <1 Q~Jttermilk culture 

D ETERGENT-SANITIZER 

TABLE l. CLE ANI c S c H EDU LE OF THE PRODUCER Gnours 

Preliminary 
period Period I Period II Period III 

Farms visited Farms visited Farms visited Farms visited 
7/30/ 53 8/ 17/ 53 9/ 21/ 53 10/ 25/ 53 
Sampling Sampling Sampling Sampling 

started started started started 
8/ 3/ 53 8/ 24/ 53 9/ 28/ 53 ll/ 2/ 53 

Group I Regular" D- s ~> Regular D-S 

Group II Regular Regular D- S Regular ___ 

"Alkaline detergent and hypochlorite; jntermittent use of acid detergent; lye soak 
for teat cups. 

~>Detergent-sanitizer 

was used to obtain th~, ~ per cent 
inoculum. The vials wer:'& incubat­
ed at 70° F . The purpose of these 
tests was to determine if any in­
hibitory activity was present that 
could be attributed to residual 
sanitizing agent. 

Residual quaternary in 
milk samples 

Each sample of raw milk produc­
ed where the detergent-sanitizer 
was being used, was tested by the 
Furlong and Elliker ( 3 ) method 
for measuring quaternary ammon­
ium compounds in milk. This 
method was found to be quite 
sensitive to the active quaternary 
in the detergent-sanitizer. The 
standard titration curve of the 
nwnber of milliliters of anionic 
solution plotted against p.p.m. of 
the quaternary was very similar 
to that of Furlong and Elliker. 
Hanlness of water nw asurem.ents 

At the time of the farm visits 
samples of the water supply were 
collected. The hardness of the 
water was determined by the Ver­
senate procedure ( 1 ). 

RESU LTS 

Appearance of equipment 

In normal procedure all producers 
were using non-soap-type deter­
gents and chlorine-type disinfec­
tants recommended for dairy equip­
ment. Acid cleaners (milk-stone 
removers ) were used periodically. 
Most producers soaked teat cups in 
lye solution although a few used 
a chlorine solution. The age of the 
teat cup liners varied widely. Prior 

to the use of detergent-sanitizer 
about one-third of the liners were 
either new or in a clean, milk-stone­
free condition; the remainder were 
either old and cracked or very 
rough and pitted on the inside, 
and frequently coated vvith ·milk­
stone. Some of the liners showed 
indications of having been boiled 
in lye which kept them in fair con­
dition, but others showed evidence 
of neglect. At the start of the 
experiment most of the milk cans 
observed had rust soots and the tin 
was dull. Consider~1ble milk-stone 
was present in cans and pails. 

The teat cup liners showed con­
siderable improvement after the 
periods of detergent-sanitizer use. 
The new liners were in excellent 
condition while those showing 
evidence of milk-stone build-up 
prior to use of detergent-sanitizer 
were soft, pliable, and relatively 
free from milk-stone. The old 
cracked liners had a gummy layer 
on the outside which was probably 
due to the loosening and sloughing 
off of the dead rubber. After the 
use of detergent-sanitizer for the 
5·-week periods , the milk cans and 
pails took on a luster that was very 
noticeable. Although the rust spots 
were still present in the cans , the 
tinned areas were bright and shiny. 
The milk-stone was removed in 
most cases, but some remained, 
particularly in areas where brush­
ing was difficult . 

The general opinion of the pro­
ducers was favorable to the deter­
gent-sanitizer; in fa ct after the 
termination of the experiment a 
number of the producers expressed 
a desire to use the detergent-sani­
tizer procedure routinely. Thi's 

J 

' 
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TABLE 2A-MEANS oF THE LoGARITHMS OF PAsTEURIZED MILK CouNTS FOR THE PHODUCERS 
IN THE DIFFERENT PERIODS 

Mean logarithms of standard plate counts 

Fmm ·water Preliminary Period Period 
No. hardness period I II 

ppm 

Group 

(Regular) (D- S) (Regular) 

121 118 3.963 3.696 4.447 
203 100 3.438 2.913 2.546 
208 196 3.082 2.701 2.734 
213 225 4.939 3.148 2.770 

49 149 2.842 2.668 2.801 
28 50 3.088 3.242 2.466 
32 66 3.208 2.854 2.924 
43 477 2.580 2.576 2.785 

152 25 2.679 2.606 
160 78 2.264 2.522 2.126 
207 64 2.469 2579 2.381 
89 53 2.696 2.908 2.850 
CD 70 2.481 2.240 

Mean 2.843 2.744 
Mean omitting nos. 121 and 208 2.779 2.590 

Group II 

(Regular) (Regular) (D- S ) 

99 484 2.652 2.876 2.624 
130 48 4.124 2.956 2.309 
135 62 3.510 3.891 2.952 
220 166 3.785 3.349 3.273 
40 702 3.422 3.752 2.736 
93 89 2.712 2.711 2.772 

150 98 3.222 3.215 2.585 
6 288 2.651 2.763 2.428 

47 84 2.828 2.954 3.252 
122 105 2.414 2.399 1.797 
131 140 2.525 2.791 2.790 
134 105 2.802 3.140 2.438 

BS 140 .~96 2.247 

Mean 3.061 2.631 

"A negative difference is an advantage for detergent-sanitizer in Group I 
A positive d ifference is an advantage for detergent-sanitizer in Group II 

preference was based on the im­
provement in the condition of the 
equipment and the 'simplicity of 
the detergent-sanitizer method for 
cleaning and sanitizing: 
Effect of clean-ing pmcedu.res 
on bacterial counts of milk 

Results were computed· using all 
5 weekly samples of each experi­
meptal period, and also using only 
the last 4 weeks of each period. 
This was clone because of the pos­
sibility that the detergent-sanitizer 
in loosening milk-stone, etc. when 
first used, might cause some tem-

porary fluctuations in bacterial 
counts. Statistical analyses showed 
that the 5-week and 4-week results 
were essentially the same. A 
direct test of the change in bacteria 
count in the first week following 
the change from regular practice 
to detergent-sanitizer, showed the 
possible temporary effects not to 
be significant. Because the transi­
tory effects were negligible, results 
are presented only on the 5-week 
basis. 

The mean logarithms of the 
counts for each producer in each 

Period Difference" 
III (I- ( 2II) +III ) 

(D- S} 

4.319 -0.879 
2.184 + 0.005 
2.382 -0.385 
2.480 +0.088 
2.762 -0.172 
2.602 + 0.912 
2.687 -0.307 
2.566 -0.428 
2.582 +0.049 

:2.030 +0.300 
2.290 +0.107 
2.651 -0.141 
1.969 -0.030 

2.577 -0.068 
2.436 + 0.035 

(Regular) 

2.469 + 0.097 
2.239 + 0.577 
2.531 + 0.518 
3.231 + 0.034 
2.640 +0.920 
2.461 -0.372 
2.481 +0.526 
2.706 + 0.613 
2.690 -0.860 
2.005 +0.810 
2.434 -0.355 
2.427 + 0.691 
2.228 + 0.730 

2.503 + 0.302 

period are shown in tables 2a and 
2b. The summarized comparisons 
of the bacterial counts obtained 
with detergent-sanitizer and with 
regular practice are shown in Table 
3 for both the pastemized and the 
raw samples. Results in Table 3 
are given on the basis of the means 
of the logarithms of the observed 
counts, and also as the geometric 
means of counts. · 

Results were computed using all 
26 farms and also deleting 2 farms 
in Group I. These 2 farms develop­
eel a temporary sanitation problem 
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TABLE 2n-MEANS OF THE LOGARITHMS OF RAW MILK COUNTS FOR THE PRODUCERS IN THE DIFFERENT PEHIODS 

Mean logarithms of standard plate counts 

Farm vVater Preliminary Period Period 

No. hardness Period I II 
ppm 

Group 

(Regular) (D- S ) (Regular) 

121 118 5.136 5.195 5.651 

203 100 5.308 4.859 4.086 

208 196 5.400 5.471 5.046 

213 225 5.536 5.283 3.928 

49 149 4.618 4.675 4.192 

28 50 4.818 5.890 4.152 

32 66 3.964 4.034 4.672 

43 477 4.171 4.350 4.072 

152 25 4.912 ' 111 

160 78 4.039 3.865 4.148 

207 64 4.051 5.343 3.925 

89 53 4.693 5.591 4.110 

CD 70 4.238 4.015 

Mean 4.901 4.316 

Mean omitting nos . 121 and 208 4.822 4.128 

Group II 

( Regular ) (Regular ) (D - S ) 

99 484 5.772 4.843 5.632 

130 48 5.046 4.216 4.812 

135 62 5.362 5.497 4.256 

220 166 5.272 4.884 5.236 

40 702 4.793 4.894 5.685 

93 89 4.580 4.196 4.494 

150 98 4.940 4.731 4.370 

6 288 4.138 .3.924 3.748 

47 84 .3.655 3.690 4.080 

122 105 4.085 4.066 3.991 

131 140 .3.679 4.215 3.833 

134 105 4.410 4.540 4.186 

BS 140 4.729 4.062 

t-,1Iean 4.494 4.491 

•A negative difference is an advantage for detergent-sanitizer in Group I 

A positive difference is an advantage for detergent-sanitizer in Group II 

that resulted in very high bacterial 

counts and required immediate 

correction during the course of the 

experiment. 
Statistical analysis of the data 

followed the method of Brandt ( 2). 
Analyses were made on the mean 
logarithms of the 5-week or 4-week 
bacterial counts . Logarithms were 
used to prevent undue weighting by 
an occasional very high count. To 
obtain the results exnressed as 
geometric means of the counts, 
antilogarithms of the mean logarith­
ms were taken. 

From Table 3 it can be observed 

that the means of the pasteurized 

milk counts were lower when the 

producers were using the detergent­

sanitizer than when using their 

regular methods; this difference in 
the thermoduric counts when the 
two methods were used was, how­
ever, not found to be significant by 
statistical analysis. The means of 
the raw milk counts were higher 
during periods of detergent-saniti­
zer use, but the difference obtained 
by the two methods of cleaning and 
sanitizing again was not significant. 
From these results it appeared that 
the detergent-sanitizer was as good 

Period Difference" ~ 

III I - 2( II ) + III 

(D- S) 

5.236 -0.871 
4.303 + 0.990 
4.466 -0.155 
3.452 + 0.879 
5.344 + 1.635 
3.883 + 1.469 
4.089 -1.221 
3.342 -0.452 
4.266 + 0.956 
2.773 -1.658 
3.978 + 1.471 
4.471 + 1.842 
3.871 + 0.079 

4.113 + 0.382 
3.979 + 0.545 

(Regular) 

4.851 -1.570 
3.606 -1.802 
4.213 + 1.198 
4.672 -0.916 
4.336 -2.140 
4.951 +0.159 
:3.828 -0.181 
3.572 0.000 
3.657 -0.813 
3.867 -0.049 
.3.839 + 0.388 
4.376 + 0.544 
4.655 + 1.260 

4.186 -0 .. 302 

as the regular method for cleaning 

and sanitizing milking utensils. 

The average logarithmic bacterial 

counts of the pasteurized samples 

from the various farms during the 

experiment ranged from about 2.2 

to 4.2 and the geometric means 

ranged from about 160 to 16,000. 
The logarithmic range for raw 
samples was from about 3.6 to 5.4 
and the geometric means ranged 
from about 4,000 to 250,000. The 
relation of general level of bacterial 
count -to the difference between 
detergent-sanitizer and regtilar 

t 

·• 

i 
~ 

' 
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TABLE 3-SuMMARY OF BACTERIOLOGICAL RESULTS Col\,IPARING DETERGENT-SANITIZER AND REGULAR METHODS 

OF TREATING iVfi.LKING EQUIPMENT 

Pasteurized samples 

Basis <;>f 
Regular Diffn comparison D-S LSDh D-S 

Means of log-counts 

All farms 2.670 2.763 -0.093 0.099 4.499 

Omitting farms 
121 & 208 2.619 2.686 -0.067 0.100 4.446 

Stanchtrd plate counts 
( geometric means) 

All farms 468 579 -111 119 31,600 

Omitting fanns 
121 & 208 416 485 -69 104 27,900 

"Difference = count with detergent-sanitizer minus count with regular. 

bLeast difference required for significance at the 5 pen :ent level of probability. 

practice was studied, subdividing 
the farms into high, medium, and 
low groups with respect to bacterial 
count obtained in the preliminary 
test period. 

Statistical analyses provided no 
evidence that the difference be­
tween detergent-sanitizer and reg­
ular practice was related to the 
general level of bacteria count. As 
a further check on this point, the 
correlations between mean logarith­
mic bacterial count and advantage 
for detergent-sanitizer on the indi­
vidual farms were examined. The 
correlation coefficients were found 
to be 0.16 and -0.30 for the pas­
teurized and the raw, samples, res­
pectively. either of these values 
is large enough to be of concern 
and neither is significant at the 5 
per cent level of probability. 

Residual quatema:ry and activit!! 
of buttermilk cultures 

During Period I out of a total of 
60 milk samples from the producers 
using detergent-sanitizer, 3 con­
tained 5 p.p.m. and 2 contained 2 
p.p.m. of quaternary ammonium 
compound; from a total of' 41 
samples in period II, 1 showed the 
presence of 2 p.p.m. and 2 samples 
showed a slight trace of quaternary; 
in eriod III out of a total of 67 
san~ples 1 contained 2 p.p.m. and 4 
had,a slight trace. In none of these 
samples was the buttermilk culture 
inl1ibited in tforming a curd. There 
was in each period , however, one 
sample from the group not using 
the detergent-sanitizer which failed 
to show rapid curd formation; also, 
in periods II and III one sample in 

which no quaternary was found 
failed to coagulate. These data 
indicated no deleterious effects by 
the use of detergent-sanitizer on 
buttermilk culture activity, al­
though the culture was inhibited at 
times by other unidentified factors. 
Water hardness and th e 
effectiveness of detergent-sanitizer 

Water hardness varied from 25 
p.p.m. to 702 p.p.m. (Table 2a). 
The relation of water hardness to 
effectiveness of the detergent-sani­
tizer was examined. Little evidence 
of a relationship was found. For the 
pasteurized samples the correlation 
coefficient between water hardness 
and disadvantage for detergent­
sanitizer was -0.30 and for the raw 
samples 0.25. Neither of these 
values is large enough to be of 
importance and neither is signifi­
cant at the 5 percen level of prob­
ability. Thus, there wa'li no indica­
tion that water hardness had any 
deleterious effect on the activity of 
the detergent-sanitizer. 

DISCUSSION 
The satisfactory performance of 

any cleaning and sanitizing proce­
dure involves many factors , such as 
the removal of milk residue from 
treated equipment after cleaning, 
interference in the action of the 
detergent and/or sanitizer by com­
ponents in water, and the adapta­
bility of the method to a routine 
clean-up procedure. 

It might seem desirable to com­
pare cleaning and sanitizing pro­
cedures on producers having high 
thermoduric counts. For the evalua­
tion of such procedures by regula-

Raw samples 

Regular Diff" LSDJo 

4.328 + 0.171 0.228 

4.234 +0.212 0.241 

21,300 10,300 13,800 

17,100 10,800 12,300 

tory agencies, however, it is neces­

sary also to obtain data for pro­

ducers who maintain satisfactory 

counts using accepted procedures. 
Therefore, the milk producers 
chosen for this study constituted a 
representative portion for a grade 
A milk supply. 

In the present study the milking 
equipment had a cleaner appear­
ance when the detergent-sanitizer 
was used. The thermoduric count 
of the milk produced with this 
equipment was also a reflection of 
the satisfactory cleaning and sani­
tizing performance of the deter­
gent-sanitizer. The failure of the 
raw milk counts to be significantly 
different for the 2 types of utensil 
treatment might be expected since 
these counts are of secondary im­
portance in regard to equipment 
sanitation. Unless equipment is 
grossly contaminated, other factors, 
particularly improper refrigeration 
of the milk, can be dominant in 
affecting raw milk counts. 

The hardness of the water on cer­
tain farms had no apparent adverse 
effect on the activity of the deter­
gent-sanitizer. This was rather un­
expected since the effectiveness of 
quaternary-ammonium compounds 
frequently is lowered by various 
ions contained in such water. The 
present findings possibly resulted 
from the chelating action of certain 
ingredients in the detergent for­
mulation. The extreme hardness of 
certain water supplies probably 
was not typical for these supplies 
throughout the year, but was a 
temporary condition aggravated by 
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negligible rainfall and water short­

age during the greater part of the 
duration of the experiment. 

Significant quantities of the 
quaternary ammonium compound 
appeared in none of the samples of 
milk, as shown by direct measure­

ment and by the activity of a 
buttermilk culture. These results 

indicated that no deleterious effects 
should be encountered in the mak­
ing of fermented milk products 
from milk produced with utensils 
cleaned and sanitized with the 

detergent-sanitizer method as used 
in this study. 

The results obtained show that 
the detergent-sanitizer treatment 
used in this study is one easily 
adopted by the producers. The 
operations and the instructions for 
performing them are simple. An 
advantage is gained by eliminating 
separate products and treatments 
for cleaning, disinfection and teat 
cup storage. It would seem reason­
able to expect that a single product, 
suitable for various cleaning and 
sanitizing operations, might be 

20TH DAIRY INDUSTRIES 
EXPOSITION, MAJ.OR DAIRY 

CONVENTIONS TO RETURN TO 
ATLANTIC CITY IN FALL OF 1956 

The 20th Dairy Industries Ex­

position in concurrence with con­

ventions of major dairy processor 
organizations will be held in· the 

autumn of 1956 in Atlantic City, 

N . J. , is a February announcement 
authorized jointly · by International 

Association of Ice Cream Manu­
facturers, .Milk Industry Founda­

tion, lational Association of Retail 
Ice Cream Manufacturers and 

Dairy Industries Supply Associa­

tion. The last named is the organ­
ization of dairy industrial equippers 

and suppliers which sponsors and 

manages tl1e Show in which its 
member firms display. 

The most recent Dairy Industries 
E xposition was held last fall in 

Atlantic City, and there has been 

some industry speculation as to 
whether in 1956 it might revert to 
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more effectively integrated into a 
routine procedure than the three or 
fo ur products which are often used 

for these purposes. 

S mvrMAHY AND CoNCLUSIONS 

In a field study involving 26 
Grade A milk producers a deter­
gent-sanitizer was compared with 

the customary method of cleaning 
and· sanitizing milking equipment. 
The producers were divided into 
two comparable groups and placed 
on a double-reversal trial with three 
5-week periods. In the firs t period, 
one group served as a conh·ol while 
the other was on test. In the second 
period, the treatments of the groups 
were reversed, and in '-t~e final 
period treatments were aga in the 
same as in the first period. · 

Milking utensils appeared cleaner 
and milk-stone deposits w ere re­
duced when the detergent-sanitizer 
was used in place of the regular 
procedure. 

The difference between the two 
methods of cleaning and sanitizing 
utensils was not :; tatis.tica~ly signi­
ficant as measured by thennoduric 
and raw milk bacterial counts. 

a mid-,iVestern site, Chicago having 
been its scene in 1952. A more 

widespread understanding in the 
industry, however, has been that 
the hotel interests in Chicago had 

fail ed in a clearing of city-wide ac­
commodations there for the dairy 

events in 1956 in a week into which 
the cycle of operations in the dairy 
processing field would permit the 

conventions and th e Show to fit. 

The current four-associations an­
nouncement confirms this some­

what general trade-talk supposition. 

The annual conventions of 
Milk Industry Foundation and 

International Association of Ice 

Cream Manufacturers will b e held 
in October 1955 in St. Louis with­
out a concurrent Exposition, and 
with members of DISA in the 
relative background. National As­
sociation of Retail Ice Cream 
~danufacturers' 1955 annual con­
vention will be held in November 
in Milwaukee. 

Referring to the 1956 arrange­
ments, a DISA spokesman has said: 

The relation between the effec­
tiveness of the detergent-sanitizer 
and the hardness of water was not 
statistically significant. 

There was no appreciable amot.mtt· 
of quaternary ammonium com­
pound in any of the milk samples 
as determined by direct measure­
ment and by the activity of a 
buttermilk cultpre. 
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"Officers of the processing associa­
tions are aware of the earnest and 
constant efforts made by D ISA to 
develop, by and through appeals to 

the civic and commercial interests 
of Chicago, a suitable opportunity 
for the great biennially linked dairy 

industrial events to be scheduled 
in that mid-continent center with 
regular four-year frequency. So 
far hotels' management policies 

have balked a possible return to 
Chicago after either a two-year or 

a four-year gap. TI1e DISA effor ts 
are to be maintained, however, 

looking to the years beyond 1956." 

St. Louis 1955 hotel arrange­

ments involving the needs of Milk 
Industry Foundation, International 

Association of Ice Cream Manu­
facturers and Dairy Industries 
Supply Association-and National 
Association of Retail Ice Cream 
Manufacturers' 1955 Milwaukee 
convention hotel arrangements -
will be announced later by the 
organizations concerned, jointly or 
singly as will be appropriate. 
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I NTRODUCTION 

Commercially egg yolk is gener­
ally mixed with sodium chloride, a 
sugar, or glycerol in order to inhibit 
changes that take place in the 
yolk during freezing, frozen stor­
age, and thawing. Frozen, untreat­
ed yolk takes on a pasty, viscous 
consistency upon thawing. This 
"gelation" makes it unsuitable for 
many commercial and household 
uses . However, the yolk is still 
edible. 

This report is concerned with the 
use of enzymes for inhibiting gela­
tion in frozen yolks. 

R EVIEW OF LITERATURE 

A patent on the use of pancreatin 
and other enzymes for inhibiting 
the gelation of yolk upon freezing 
was granted to Tressler4 in 1932. 

It has been found by Colmer1
, 

that Bacillus cereus and related 
species produce a hardening of the 
yolk when the yolk of fresh shell 
eggs is inoculated with one of these 
species and incubated at 37° C. 
( 98.6° F .). The explanation given 
is that the lecithoprotein of yolk is 
broken down by the action of the 
lecithinase produced bv these bac­
teria on the lecithin. With the loss 
of the binder action of the lecithin, 
the fat and protein change from 
their dispersed state to that found 
after the bacteria have grown in the 
egg. 

•Contribution No. 969 of the Mas­
sachusetts Agricultural Experiment Sta­
tion. 

bResearch conducted under a U. S. 
Navy Research Contract Grant N-140s-
35314B. The views or conclusions con­
tained in this report are those of the 
authors. They are not to b8 construed 
as necessarily reflecting 'the views or 
endorsement of the Department of De­
fense. 

cPresent address: D epartment of Horti­
culture, Virginia Polytechnic Institute, 
Blacksburg, Virginia. 

<lRhozyme is a proteolytic enzyme, 
manufactured by Rohm & Haas Co., 
' 'Vashington Square, Philadelphia 5, 
Pa. 

0 Manufacturecl by Difco Labora tories, 
Inc .. D etroit 1, Michig'ln. 

!Manufactured by Baltimore Biological 
Labor&tory, Inc., Baltimo!'e 18, lvlaryland . 

Romanoff and Romanoff3 state 
that a number of enzymes may b e 
found in the active state in fresh 
eggs. Additional enzymes appear 
upon incubation. The fresh yolk 
contains a diastase, a lecithinase. 
and a monobutyrase. It is believed 
that yolk also contains erepsin, a 
salicylase and histozyme (hip­
puricase). Phosphatase activity is 
said to occur in the yolk of infertile 
eggs. · No true proteinase has been 
found in the yolk 

Lopez, Fellers, and Powrie2 re­
ported that colloid milling of yolk 
previous to freezing inhibited gela­
tion , and that very quick freezing 
combined with raPid thawing 
partially inhibited gelation in froz­
en and thawed yolk 

ExPERIMENTAL PROCEDURES 

AND RESU LTS 

The eggs used in these experi­
ments were fresh hens' eggs from 
mixed breeds of the University 
flocks. 

A 10 per cent aqueous suspension 
of the enzyme was added to 100 
grams of fresh mixed yolk to make 
uP the desired concentration of the 
enzyme in yolk The mixture was 
blended for two minutes in a vVar­
ing blendor. All samples were run 
in dunlicate. Controls were Pre­
pared by mixing 100 grams of fresh 
yolk in a W ring blendor with a 
volume of water equivalent to the 
volume of enzyme solution or sus­
pension used for the samPles. 
· Samples and controls were placed 
either in polyethylene bags or in 
glass iars, and incubated for various 
lengths of time. At the end of thP. 
incubation period thev were stored 
in a freezer at -18° C. ( 0° F.) for 
various Periods of time. They were 
thawed - either by imm ersion in 
water at 50° C. ( 122° F .) or hv 
standing at room temperature. The 
flavor, odor, color, and d es:rree of 
gelation then were observed . 

GELATION-INHIBITING ENZYMES­

PRELIMINARY STUDY 

The following enzymes were in­
vestigated in the concentrations 

Dr. Anthony Lopez received his 
B.S. ( 1942 ) in chemistry at the 
Catholic University, Chile. From 
1942 until 1945 he was a ch emist 
with S.A. Organa, manufacturing 
chemists, in Chile. In 1947 he 
received a Ph.D . degree in food 
technology from the University of 
Massachusetts . From 1948 until 
1952 he was technical director of 
Industria de Productos Alimenticios 
of Chile . During 1952-53 he was 
Associate Research Professor oc 
food technology at the University 
of Georgia. At present he is 
Professor of Fruit and Vegetable 
Processing in the Department of 
Horticulture of Virginia Polytech­
nic Institute. He has clone re­
search on bacteriostatic activity o> 
dyes, on utilization and nutritive 
value of fish, on composition and 
nutritive value of fruits and vege­
tables, on sauerkraut fermentation , 
on processing of vegetables, and on 
egg freezing. 
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indicated : papain, 2.00 and 0.33 
per cent; pepsin, 0.2 and 0.02 per 
cent; trypsin, 0.5 and 0.05 per cent; 
lipase, 1.00 and 0.10 per cent; erep­
sin, 0.5, 0.2, 0.1 and 0.066 per cent ; 
pancreatin , 0.5, 0.2, 0.1 and 0.066 
per cent; and Rhozyme<~ 1.0, 0.5, 
0.1 and 0.05 per cent. The incuba­
tion periods previous to freezing 
ranged for all samples from 15 
seconds to 15 hours. It was observ­
ed that only papain , pepsin, tryp­
sin, and Rhozyme were able to 
inhibit gelation of frozen and thavv­
ed yolk Under the conditions of 
this experiment, however, all samp­
les had an off-flavor and sometimes 
a change in color. It was obvious 
that the enzvme concentrations 
were too high, · 
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TABLE I-EFFECT oF ENzY;vrAnc DIGESTION OF YoLK1 wrrH PAPAJN PHEvror_rs TO FP,zEzrNG2 

ON THE GELATION OF YOLK 

Concenb·a-
tion of 

papain in 
Time (minutes) of incubation at 24 o c. (75° F . ) yolk 

(percent) 5 10 15 20 30 60 ---- --- ----
0.1 Gelled Low Tot gelled Not gelled Not gelled ot gelled 

gelation No off flavors Off flavor Off flavor Off flavor 
but lack of 
fresh flavor 

0.066 Gelled Gelled 1 ot gelled ot gelled Tot gelled Not gelled 
Lack of fresh Off flavor Off flavor Off flavor 

flavor 

0.05 Gelled Gelled Not gelled Not gelled ot gelled Not gelled 
No off flavor No off flavor Slightly off Slightly off 
No color change No cblor change flavor flavor 
No odor change No off 'bp or 

0.04 Gelled Gelled Gelled Medium Not gelled Not gelled 
gelation Off flavor Off flavor 

l pH of yolk was 6.1 
2Frozen in air at -18 o C. ( o o F.). Kept frozen for 4 days. Thawed by immersion in water at 50 ° C. ( 122o F.) 

EFFECT OF FREEZING ON 

ENZYME ACTIVITY 

An experiment was designed to 
find out whether there was a com­
bination of enzyme concentration 
with time and temperature of in­
cubation which would yield after 
freezing, frozen storage, and thaw­
ing, a yolk of normal appearance, 
flavor, odor, and color. The con­
centrations of papain, pepsin, tryp­
sin and Rhozyme were lower than 
those used in the first experiment. 
At low concentrations papain was 
the only enzyme which could pre­
vent gelation and still not cause 
any change in flavor, odor, and 
color. 

Fifteen-gram portions of fresh 
yolk, containing various amounts of 
papain, were filled into polyethyl­
ene bags, incubated for various 
periods of time at room tempera­
ture, frozen and stored at -18° C. 
( 0° F. ) . The yolk was thawed by 
immersion in water at 50° C. ( 122° 
F.) after various storage times. 

Table 1 shows the thawed yolk 
with 0.05% papain and incubation 
periods of 15 and 20 minutes was 
not gelled and possessed normal 
flavor, odor and color after 4 days 
of storage. The thawed yolk was 
mixed with fresh egg white in the 
proportion of 1 part of yolk to 2 
parts of white and was cooked as 
scrambled eggs. At the same time, 
fresh eggs were scrambled. In a 

taste panel test, no significant 
difference in flavor, odor or texture 
was found between the scram bled 
egg containing papain-treated yolk, 
and the scrambled fresh eggs. 

Table 1 shows results obtained 
only when concentrations of papain 
ranging from 0.1 to 0.04 per­
cent were used. Also, similar ex­
periments were performed using 
several other concentrations of 
papain ranging from 0.1 to 0.4 per 
cent, and incubating times ranging 
from 15 seconds to 15 hours. Re­
sults other than those presented in 
Table 1 are not reported inasmuch 
as they were all negative. 

Long-time storage studies on yolk 
containing 0.05 per cent papain 
with an incubation time of 15 min­
utes indicated that the thawed yolk 
in the third month of freezing stor­
age was slightly gelled and was 
completely gelled in the sixth 
month. After three months the yolk 
viscosity had increased somewhat 
but not to the point where yolks 
did not reconstitute well. However, 
after six months in frozen storage 
the yolks were completely gelled. 
Additional work is in progress in an 
effort to explain the gelation of the 
papain-treated yolks during freez­
ing storage. 

EFFECT OF CONTAINER SIZE ON 

ENZYME ACTIVITY 

This experiment was performed 
to study the effect of size of freez­
ing containers upon gelation of 

papain-treated yolk. Yolk packaged 
in one quart glass jars (diameter 
3.5 inches) showed gelation at all 
concentrations and incubation times 
tested. Of course, heat transfer 
takes place entirely by conduction. 
However, no off flavors nor gelation 
was produced in papain treated 
yolk packaged in polyethylene bags 
(yolk depth one inch ) under the 
same conditions. The different 
results obtained with glass jars and 
with polyethylene bags were due 
undoubtedly to the difference in 
depth of the yolk in the jars and in 
the bags. That is, 1Japain activity is 
dependent upon time, temperature 
and concentration. In large con­
tainers the papain continues to act 
until the center of the yolk mass is 
solidly frozen. If frozen com­
mercially, the yolk mass should 
be frozen as rapidly as possible. 
EFFECT OF FREEZING AND THA WI G 

oN PAPAIN-TREATED YoLK 

When freezing panain-treated 
yolk at -18° C. (0° F . ) , the en­
zyme is not entirely inactivated. 
Papain activity continues slowly at 
this temperature but does not pre­
vent gelation after a few months. 
Providing some papain is still 
present in the frozen yolk activity is 
resumed unon defrosting. For this 
reason, off-flavors caused by prod­
ucts of protein hydrolysis develop 
rapidly in papain-treated frozen 
and thawed yolk within about 30_ 
to 60 minutes after thawing. The 



time depends upon yolk tempera­
ture. 

Fifty-gram portions of mixed 
yolk, containing 0.05 percent 
papain, were placed in polyethylene 
bags . The sealed bags were held 
for 15 minutes at 24 o C. ( 75° F.); 
then five bags were frozen by dip­
ping in solid carbon dioxide-acetone 
mixtme at approximately -68° C. 
( -90° F.) , and held in the freezing 
mixtme for 15 minutes; still another 
five bags were frozen in solid car­
bon dioxide-acetone mixtme and 
held in it for five homs. After being 
frozen, all the bags were stored in 
the same freezer at -18° C. ( 0° F.) 
for 4 days. Samples were simul­
taneously thawed by immersing in 
water at 50° C. ( 122° F.). None 
of the samples gelled, and the 
flavor, color and odor in all were 
normal. Samples were then placed 
under observation at 24° C. (75° 
F.) to detect any change in organ­
oleptic qualities. The results of the 
observations are shown in Table 2. 
Simultaneously, all samples started 
developing an off-flavor and off­
odor. This means that papain was 
not affected bv the different freez­
ing conditions· that were used . 

MECHANISJ\'I OF ENZYME 
ACTION ON YoLK 

The gelation-inhibiting action of 
some enzymes may be caused by: 
(a) the breaking down of the sub­
stances which in yolk is responsible 
for gelatiDn and the formation of 
derivatives which do not have the 
property of producing gelation; 
( b ) the formation , upon _the action 
of the enzyme on yolk components, 
of an inhibiting substance which 
prevents gelation; (c) the enzyme 
itself, for it might have gelation in­
hibiting properties. In order to 
ascertain whether the products of 
either acidic or enzymic hydrolysis 
when mixed with fresh yolk, have 
an inhibitory effec~ upon gelation, 
the following procedmes were used 
to obtain the hydrolysates : 
(a) Acid hydrolysis 6f yolk. 

1 ) 3 ml. hydrochloric acid, den­
sity 1.19, were slowly added, while 
mixing, to 200 grams of fresh yolk 
to make an approximately 0.3 
splution of hydrochloric acid in 
yolk, considering the yolk as having 
50 per cent water. 

2) The acidified yolk was placed 
in a boiling water bath under re­
flux for 1 hour. 
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TABLE 2-EFFECT oF FREEZING AT -68° C. ( -90° F.) FOR FrYE Houn~ 
UPON THE ACTIVITY OF PAPAIN ON YOLK1 

Time Air frozen3 C02-acetone C02-acetone 
subsequent papain yolk frozen frozen 

to thawing2 papain yolk papain yolk 
(hours) ( 15 min.) ( 5 hrs.) 

Normal flavor ormal flavor Normal flavor 
1 Normal odor ormal odor ormal odor 

Normal color Normal color 1 ormal color 

Normal flavor Normal flavor Normal flavor 
P' 12 ormal odor Normal odor Normal odor 

Normal color Nmmal color Tmmal color 

Off flavor Off flavor Off flavor 
2 Normal odor Normal odor Nmmal odor 

Normal color Normal color Normal color 

Off flavor Off flavor Off flavor 
3 Normal odor Normal odor Normal odor 

ormal color Normal color Normal color 

Off flavor Off flavor Off flavor 
4 Off odor Off odor Off odor 

Normal color Normal color Normal color 

lpH of yolk was 6.0 
2Thawed by immersion in water at so • C. ( 122• F.) 
3At - 18• C. ( o• F.) 

3) 100 grams of hydrolysate were 
removed. 

4) The remaining hydrolysate 
was held in the water bath for a 
total of 5 homs. Temperature of 
yolk mixture during the period of 
hydrolysis was 95° C. ( 203° F. ) . 

5 ) The 1 hour and the 5 hour 
hydrolysates were neutralized with 

aOH to pH 6.2. 
6 ) Both hydrolysates were dial­

ized for 24 hours using non-mois­
ture-proof cellophane film and tap 
water. This dialysis was carried 
out for he purpose of eliminating 
the soditts;l chloride from the 
hydrolysates. During the dialysis, 
the hydrolysates increased in 
weight from 80 grams to approxi­
mately 200 grams . 
(b) Enzymatic hydrolysis of yolk. 

1) 2 grams of papain suspended 
in 5 ml. of water were added to 
200 grams of fresh yolk, and mixed 
in a Waring blendor. 

2) The mixture was incubated at 
40° - 42° C. ( 104 - 108° F .) . 

3) After 4 hours of incubation, 
100 grams of h ydrolysate were ex­
tracted. 

4) After 24 hours of total incuba­
tion time, the rest of the hydrolysate 
was taken out. 
(c) Freezing tests with yolk hydro­
lysates. 

The two acid and the two enzy­
matic hydrolysate fractions were 
separately added to fresh yolk in 
proportions of 2, 5 and 10 per cent, 
and mixed in a Waring blender. 
Fifty-gram samples were placed in 
polyethylene bags. Five samples 
were prepared for each hydrolysate 
fraction and each concentration, 
together with 5 controls made up 
of untreated fresh yolk. All were 
frozen at -18° C. ( 0° F .) and kept 
frozen for 4 days. They were thaw­
ed by immersion in water at 50° C. 
( 122° F . ) . 

It was observed that all yolk 
samples as well as the controls were 
highly gelled. 

(d) Freezing tests with meat, 
yeast, and vegetable hydrolysates . 

Fresh yolk samples were well 
mixed with water suspensions of 
one of the following at the con­
centrations indicated: Bactopep­
tone, Difcoe, 2 per cent; Bacto­
Tryptone, Difco, 4 per cent; Bacto­
Autolysed Yeast, Fifco, 2 per cent; 
Polypeptonet 3 per cent and 10 per 
cent; Phytonet (a vegetable hydro­
lysate), 3 per cent. The mixtmes 
were placed in polyethylene bags, 
50 grams in each , frozen and stored 
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at -18° C. ( 0° F.). Prior to ex­
amination, they were thawed by 
immersion in water at 50° C. ( 122° 
F.). After four days of storage all 
samples were highly gelled. Ap­
parently neither acid nor enzymic 
hydrolysates had any appreciable 
effect on the degree of yolk gela­
tion. 

DISCUSSION OF RESULTS AND 

CoNcLusro ' S 

Of the enzymes tested, only 
papain, trypsin, papain and Rho­
zyme appreciably inhibited gelation 
in frozen and defrosted egg yolk. 
Erepsin, pancreatin and lipase did 
not inhibit gelation. 

Among the enzymes which were 
effective , in inhibiting gelation, 
only papail1 did not seriously affect 
the organoleptic qualities of yolk. 
This res.plt was obtained only at a 
concentration of approximately 0.05 
per cent of papain in yolk, and only 
with incubation tin1es of 15 or 20 
minutes at 24 o C. ( 75° F. ) previous 
to freezing. Other papain concen­
trations and other incubation times 
yielded thawed yolk with off-flavor 
and off-odor. It was difficult to 
control the enzyme activity so as to 
obtain non-gelled frozen yolks of 
good culinary properties. ·while 
excellent frozen yolks and whole 
eggs were obtained in our labora­
tory, it is felt that it would be 
difficult to obtain acceptable 
products under field conditions 
such as on shipboard or in an Army 
mess . 

The activity of papain added to 
yolk was not significantly affected 
by freezing at -18° C. (0° F.) and 
storage at same temperature for 
four months or longer, neither was 
the papain activity affected by 
freezing at -68° C. ( -90° F .) for 
5 hours and subsequent storage at 
-18° C. ( 0° F. ) . To effort was 
made to inactivate added papain in 
yolk by other means. For this 
reason, the hydrolytic action of 
papain upon yolk becomes very 
active upon thawing tl1e yolk, pro­
clueing flavor and odor changes in 
yolk. In order to be able to use 
papain commercially as a gelation 
inhibitor in frozen yolk, a method 
for inactivating the enzyme either 
before freezing the yolk, or while 
it is frozen , has to be developed. 
The flavor, odor, texture and color 
of yolk should not b e affected by 
the enzyme inactivation procedure, 

FROZEN Ecc YoLK 

neither should the nutritive value 
nor palatability of the yolk be af­
fected. Effects of longer frozen 
storage periods upon gelation and 
organoleptic qualities of yolk 
should be studied further. Small 
diameter containers that allow fast 
thawing should be used because 
enzyme action continues in the un­
frozen portion. Very rapid freezing 
and defrosting are distinctly ad­
vantageous. 

In the experiments on the 
mechanism of action of enzymes in 
inhibiting gelation of yolk, the 
products of acid and of enzymatic 
hydrolysis of yolk, and the meat, 
yeast, and vegetable hydrolysates 
were not able to prevent the onset 
of gelation in fresh yolk~ urther­
more, if the enzymes "per se" had 
gelation-inhibiting properties, the 
yolk samples with enzyme hydro­
lysate should not have gelled. These 
experiments tend to show that 
enzymes break clown the com­
ponent or components responsible 
for gelation. Since only proteoly­
tic enzymes were found effective, 
it appears logical to consider a 
protein complex as being respons­
ible in total or in part for the gela­
tion of yolk. 

SuMMARY 

Papain mixed with fresh yolk in 
a concentration of 0.05 percent and 
incubated for 15 or 20 minutes was 
found effective for inhibiting gela­
tion of frozen and thawed egg yolk. 
The flavor of the raw or cooked 
yolk was not affected by this treat­
ment. Papain, trypsin, and Rhozyme 
also inhibited gelation of yolk. 
However, these enzymes developed 
off-flavors and off-odors in yolk. 
Pancreatin, erepsin and lipase did 
not inhibit gelation. 

Papain-treated yolk intended to 
be frozen should be packaged in 
a container that makes fast freez­
ing and thawing possible. 

Upon thawing, the activity of 
papain in papain-treated yolk was 
found unaffected by freezing at 
-68° C. ( -90° F.) for 5 hours , 
and subsequent storage at -18° C. 
(0° F. ) for up to 4 months when 
the experiment was discontinued. 

Gelation in frozen and thawed 
yolk was not inhibited by the ad­
dition to fresh yolk of eitl1er acid 
or enzymatic hydrolysates of yolk, 
a yeast hydrolysate, meat hydro­
lysates, and a vegetable hydro­
lysate. A protein or protein com-

plex is believed responsible for 
gelation in frozen and thawed yolk. 
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MARKET MI LK AND ICE CREAM 
MEETINGS TO BE HELD 

AT PURDUE 

Two one-day dairy meetings will 
be held in April, 1955 at Purdue 

University according to an an­
nouncement by Professor H. vV. 
Gregory, Head, D epartment of 
Dairy Conference, April 6, and Ice 

Cream Institute, April 7. 
The conferences are a continua­

tion of the series held annually in 
cooperation with the Indiana Dairy 
Products Association. Specialists 
from the dairy industry and uni­
versities will be on the programs . 
Current problems relating to the 
processing and distribution of bot­
tled milk and cottage cheese will 
be discussed at the market milk 
conference. Also, a clinic on com­
mercial samples of market milk 
and cottage cheese will be held in 
connection with the conference. 
Ice cream samples submitted by 
plants to Purdue for analysis and 
scoring will b e examined and dis­
cussed as a part of the ice cream 
meeting. 

For further information wr.ite to: 
Professor V. C. Manhart, Smith 
Hall, Purdue University, Lafayette, 
Indiana. 
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tion, Univ. of Kentucky, Lexington, 
Ky. 

D·irectors: 
Frank Ball .......... .............. Newport 
Tom Corum .. .............. Madisonville 
J. W. Durbin .................. Louisville 
Glenn Leach ................ Frankfort 
J. J. Summe .................... Covington 
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Vice-Pres., Dr. P. H. Elliker .... Corvallis 
Sec.-Treas., Ellis Rockleff-Office of 

Meat and Milk Inspector 
.................... City of Eugene, Oregon 

PENNSYLVANIA DAIRY SANITARIANS 
AssocrA noN 

P·res., Dr. Charles Livak .................... York 
Vice-Pres., Leroy McGarvey .............. Erie 
Sec., William H. Boyd, Box 289, Lewis-

town, Pa. 
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NEWS AND EVENTS 
DAIRY PRODUCTS IMPROVEMENT 
INSTITUTE MEETS IN NEW YORK 

The Eighth Annual Meeting of 

the Dairy Products Improvement 
Institute, Inc. was held at the Hotel 
Commodore in New York City on 
January 27, 1955. Following a 
luncheon provided by the Insti­
tute, the general meeting was called 
to order by W. A. ·wentworth. The 
meeting was attended by abou t 
200 individuals representing milk 
regulatory officials, Universities, 
dairy journal repr2sentatives, milk 
producers and processors , dairy 
producers associations and dairy 
equipment manufactui'"Brs located in 
the northeastern sectiJ of the 
United States. 

F. l\11. Skiver 

The topic for the panel presenta­

tion was "State Sanitary Regula­

tions Pertaining to Milk Production, 

Processing, and Product Control for 

Cream for Manufacturing". A 

detailed discussion of the sanitary 

regulations, the present status of 

the program and the progress being 

made in Michigan, Ohio, and Wis­

consin was presented . F. M. Skiver, 

Chief of the Bureau of Dairying 

and R. R. Dalton, i\llilk Consultant 

fo.r the Michigan D epartment of 

Health described the program of 

. these departments and how they 

worked together in the control of 

high quality milk and cream. 
M. J. Dotter, Milk Sanitarian of 

the D epartment of Health, discuss­
ed the development of the Ohio 
program and the progress being 

1\ 1. J . Dotter 

made in the development and en­

fm·cement of a uniform code of 

fluid milk regulations f~r all local 

health departments. An in-service 

training program and the approval 

cf laboratories are essential parts of 

this extensive program. 

H. J. W eavers, Chief, Dairy and 

Food Division of the D epartment 

of Agriculture~ · not only discussed 

the sanitary regulations in \ t\Tiscon­

sin but also described several other 

programs of the state which affect 

the quality of dairy products. The 

state has an enabling act contain­

ing 12 sections each dealing with 

specific problems. In addition 

there are the following: The 

Brucellosis Conh·ol Program, the 

R. R. Dalton 



H. J . Weavers 

butter grading program, the cheese 
grading program, and the bulk milk 
tank program. The goal in Wis­
consin is cleanliness in everything­
barns, cows, persmmel, utensils , 
equipment, and surroundings. 

The details of each report are 
too numerous to be stated briefly; 
therefore, the papers as presented 
are available for those interested in 
these sanitary regulation programs. 
Requests for copies may be addres­
sed to : Dairy Products Improve­
ment Institute, Inc. , 302 E. State 
Street, Ithaca, New York. 

NEWS AND EvENTS 

PHI TAU SIGMA 
HON.ORARY SOCIETY 

AMHERST, MASSACH USETTS: 
Coincidentally with the first an­

niversary of Phi Tau Sigma, the 
national food science honor society 
founded here D ecember 1, 1953, 
fhe University of Massachusetts 
Chapter of the ~ociety elected its 
officers for the year 1855. E lected 
President was lVlaynard A. Stein­
b erg; Vice President, Enio Feliciot­
ti; ·rreasurer, l\auno A. Lampi; 
Secretary, Tilford D. Miller; and 
national councilor Dr. F. John 
Francis. Dr. Arthur S. Levine was 
elected to a two-year term as na­
tional councilor earlier this year. 
Retiring officers are Dr. Irving S. 
Fagerson, President; Miss Elizabeth 
Elbert, Vice President; Professor 
Kirby tvl. Hayes, Secretary; May­
nard A. Steinberg, Treasurer; and 
Pericles Markakis, Councilor. 

Three membei;s of the lVnivers·ity 
of Massachusetts' ~ac\.ulty j\vere 
elected to me1. bership A ib the 
Society this Falh They are, Dr. 
Anne vV. ¥Vertz, Research Profes­
sor of lutrition; DJI. D enzel J. 
Hankinson, H ead of the D airy In­
dustry Department and Dr. Wil­
liam S. Mueller, Associate Research 
Professor of Dairy Industry. , ' 1 

(-

TASK GROUP ON 
FILLERS AND SEALERS FOR FIBRE MILK CONTAINERS MEETS 

Among the items qf equipment for which a 3-A Sanitary Standard will be 
l:Onsidered at the forthcoming meeting of the 3-A Sanitary Standards Committee, 
April 26-28 in Kenwood, Mel. , are fillers and sealers for fibre milk containers. 
Pictured above is a DISA , Task Conunittee, composed of representatives of all 
firm s which make the equipment. · A.t .a recent meeting in Detroit, this group con­
sidered comments on a proposed standard which were submitted by both public 
health sanitarians and users of the equipment. A tentative standard for fillers and 
sealers of fibre milk containers ~~as first ·drafted in September of 1951, and the draft 
has since gone through six revisions. 'A final official 3-A Sanitary Standard may 
emerge from the forthcoming Kenwood meeting. Seated around the table, clock­
wise, are : A. J. Columbus, Sealright Co. , .Inc. , Oswego Falls Corporation; I. L. 
\~lil c~x, Sealright Co., Inc., Oswego Falls Corporation; John B. iVIcCabe, The 
Creamery Package t-,1Ifg. Company; Chas. Z. Momoe, Ex-Cell-O Corpora tion, Pure­
Pak Division; Kingsley P. Karnopp, Mojonnier-Dawson Company; E. R. Andre, 
Ex-Cell-O Corporation, Pure-Pak Division, Chairman; John Marshall, Secretary, 
DISA Technical Committee; Herbert F. Cox, Jr. , Smith-Lee Co., Inc. ; Alfred Steiner, 
American Can Company; Edward Chittim, The Perga Company and F . E. UlL11an, 
Triangle Package Machinery Co. 
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A. W. FUCHS RETURNS 
J\tlr. Abraham Vv. Fuchs, Sanitary 

Engineer Director, engineer officer 
of the Public Health Service Com­
missioned Corps, who has been 
Chief of the Health Division of 
USOM to Israel for the past three 
years , recently returned to the 
United States. H e is now tem­
porarily on duty with the Foreign 
Operations Administration, in 
Washi'r;gton, D. C., as Acting Chief 
of the. 'Far East Branch , pending 
another foreign assignment . 

Mr . Fuchs obtained his civil en­
gineering degree, with major in 
sanitary engineering, at Cornell 
University in 1913. Entering the 
Public H ealth Service in 1916, he 
has h eld various assignments with 
the Service. Before going overseas 
in 1952 h e h eld the position of 
Chief of the Milk and Food Branch, 
United States Public H ealth Ser­
vice, at vVashington since 1940. 

In Israel as Chief of the H ealth 
and Sanitation Division, h e was 
principle advisor to the Ministry of 
H ealth on public health problems. 

Mr. Fuchs is a past president of 
the International Association of 
Milk and Food Sanitarians and a 
fellow of the American Public 
H ealth Association. 

DR. A. W. RUDNICK 
JOINS DAIRY STAFF 

UNIVERSITY OF KENTUCKY 
Dr. A. W. Rudnick, Jr., joined the 

dairy staff at the University of 
Kentucky on February 1, 1955. His 
appointment is for the position of 
Assistant Professor of D airy Tech­
nology and Superintendent of the 
Dairy Plant. 



Dr. Rudnick is a native of Iowa, 
having graduated from Iowa State 
College in 1939 with a major in 
Dairy Industry and a minor in 
Economics. In 1940 his Alma Mater 
granted him the i\II. S. degree in 
Agricultural Economics. His next 
two years were spent in the em­
ploy of the lational Butter Com­
pany at Dubuque, Iowa. From 
1942 to 1945 "Art" was rendering 
faithful service to the U. S. Army 
in the capacity of Medical Labora­
tory Technician, with the rank of 
T / 3, highest grade. 

After the war he further broaden­
ed his experience by serving as 
staff writer for "Modern Dairyman 
and Dairy Record". By this time 
Art had acquired the urge to go the 
whole way in his dairy training. In 
1948 he was appointed research 
assistant at the University of Min­
nesota, and b egan his studies lead­
ing to the Ph.D. which was granted 
in 1954. He was promoted to In­
structor in 1951, which position h e 
held until assuming his duties at 
the University of Kentucky. Dr. 
Rudnick is married and has six 
children - all girls. 

HELPFUL INFORMATION 
Editorial Note : Li sted below are sources of 

in for mat ion on a var iety of subjects . Requests 
for any of the material listed should be 
sent by letter or postcard to the source 
indicated . 

Report of the 39th National Con­
ference on vVeights and Measures. 
1954. Published by the U .. S. D e­
partment of Commerce, \i\Tashing­
ton, D. C. 50 cents. 

'Plan a Lab'. A planning kit for 
laboratories. Available from Meta­
lab Equipment Corporation, 224 
Duffy Ave. , Hicksville, Long Is­
land, N. Y. 

Machine i\IIilking Efficiency. A 
booklet on the physiology of milk 
secretion. Available from Surge 

ews, 2843 W est 19th Street, 
Chicago, Ill. 

Stability of D ehydrated Eggs. 
Published by Advisory Board on 
Quartermaster Research and D e­
velopment. Available from Quarter­
master Food and Container Insti­
tute, 1800 Pershing Road, Chicago, 
Ill. To charge. 

An Industrial V\Taste Guide to the 
l\1Ieat Industry. Published b y the 
U. S. D epartment of H ealth, Edu­
cation, and W elfare, W ashington, 
D . C. Available from the Superin-

N EWS A ND E VENTS 

tendent of Documents, \i\Tashington, 
D . C. 10 cents . 

Manual of Industrial · \!Vater. 
Second edition. Published by the 
American Society for Testing Ma­
terials, 1916 Race Street, Philadel­
phia 3, Pa. 1954. 430 pages. Price 
:ji5.00. 

Principles and Procedu11:es for 
Evaluating the Safety of Inten­
tional Chemical Additives in Foods . 
8 pages. Available from Food and 
Nutrition Board, National Research 
Council, National Academy of 
Sciences, \i\Tashington 25, D . C. 

What the Farmer Should Know 
about Biological vVarfare. Hand­
book. Available from the Superin­
tendent of Documents.._ W ashington 
25, D . C. 25 cents. '.,. 

Rezistal Stainless Stee Selector 
for selection of the pro'per style 
stainless for various operations. 
Available from Crucible Steel Com­
pany of America, H enry Oliver 
Building, Pittsburgh, Pa. 

Assay for Vitamin D . 8 page 
booklet . Available from Public 
Relations D epartment, Foster D. 
Snell, Inc., 29 W est 15th Street, 
New York 11, N. Y. 

Handbook of Emergency Toxic­
ology, by Sidney Kaye. Book. Pub­
lished by Thomas Publishing Com­
pany, 301 E. Lawrence Avenue, 
Springfield, Ill. 303 pages. Price 
$5.75. 

Rabies. World H ealth Organiza­
tion Bulletin . Vol. 10. No. 5, 1954. 
Publication No. 10,703-866. Colum­
bia University Press, 2960 Broad­
way, New York, N.Y. Price $1.50. 
( Contains 15 presentations on the 
subject. ) 

PIPELINE CHATTER 
Communications to this column must 

hear the signatwre and address of the 
w riter. Sho·rt letters m·e most -interest­
i:ng. The ·right is 1·eserood to condense 
lettters if space limitations requi.re it. 

To THE EmToR 

Judging from recent actions , it 
appears that some of us are not 
using good common sense in the 
application of milk sanitation 
practice. 

The application of Milk and 
Food Sanitation practice is done for 
the purpose of protecting the 
public's health. 

Unfortunately, some of our sani­
tarians are wielding the big stick 
to make people conform to anti­
quated laws and regulations. 

Those of us in the Internationai 
Association of Milk and Food Sani­
tarians should be careful of our 
powers . Our aim should be to h elp 
to provide the public with mo~·e 
healthful milk and food without 
applying tmnecessary restrictions to 
those who produce and process 
these products. 

Sanitary codes, like all ma­
chinery, become obsolete in time. 
We, as sanitarians , can do much to 
keep our requirements up to date, 
sensible and economical of attain­
ment. Remember, burdensome in­
spection is not fair to the consmner 
who eventually has to bear the 
expense. 

I. E. Parkin 
Pennsylvania 

CONNECTICUT ASSOCIATION 
SENDS FOLLOWING LETTER 

To Instructors in Vocational-
Agriculture in Connecticut High 

Schools: 

Gentlemen: 

The International Association of 
Milk and Food Sanitarians, with 
which our State Association is af­
filia ted, is interested in setting up 
scholarships to assist individuals in 
obtaining a course in milk and food 
sanitation, or in public health sani­
tation. 

Our Association is desirous of 
fostering such a project, and in our 
desire to develop such interest in 
individuals we are providing the 
libraries of high schools teaching 
vocational-agriculture with sub­
scriptions to the Journal of Milk and 
Food Technology. 

At the time of our 30th Annual 
Meeting on January 11, we invited 
all teachers of vocational-agricul­
ture in our state high schools to 
attend and bring with them one of 
their students . Mr. Jacoby, State 
Director of Vocational-Agriculture 
in the State Department of Educa­
tion, informed us in advance that 
only a few representatives would be 
able to attend a meeting held dur­
ing the school week. However, we 
do want to keep you informed and 
will be glad to have the names of 
all teachers of vocational-agricul­
ture included on our mailing list 
and receive all of our state litera-
ture. 

Sincerely yours, 
H . Clifford Goslee 
Secretary 
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COMMITTEE APPOINTED 
ON ENFORCEMENT 

FEDERAL FO.O·D AND DRUG LAWS 
A committee of fourteen disting­

uished citizens to evaluate the 
adequacy of enforcement of the 
Federal pure food and drug laws 
was named today by Oveta Culp 
Hobby, Secretary of the Depart­
ment of Health, Education, and 
W elfare. 

The purpose of this committee, 
Mrs. Hobby said, is to "make 
recommendations as to the amount 
and kind of enforcement of the 
F ederal Food, Drug, and Cosmetic 
Act, and related statutes, which will 
best serve the interests of the 
country." Funds for the study 
amounting to $21,000 were set 
aside from a special appropriation 
made by the 83d Congress shortly 
before its adjournment. 

Secretary Hobby said that the 
committee members were selected 
for their interest in civic affairs and 
broad knowledge of consumer and 
industry problems. Regarding the 
assignment of the committee Mrs. 
Hobby said, "Great expansion of 
the food , drug, and cosmetic in­
dustries and scientific and technolo­
gical changes in the methods of 
orocessing these commodities have 
brought with them imnortant 
changes in the enforcement res­
ponsibilities of the Food and Drug 
Administration. The extent to 
which our 'nresent enforcement pro­
gram is effective in protecting the 

conswner, and the amount and kind 
of enforcement that is necessary to 
give the maximum amount of pro­
tection need to be reexamined. That 
is the fundamental purpose to 
which this committee will devote its 
study." 

UNIVERSITY OF IDAHO, 
MOSCOW, IDAHO 

A short course in "Starter j\ilaking 
and the Manufacture of Cottag~ 
Cheese" was held March 14 
through March 19, 1955, on the 
campus at Moscow, Idaho. Instmc­
tion was given in the composi 
tion and properties of milk; milk 
quality tests ; starter making includ­
ing bacteriology of starters, starter 
activity tests , growth inhibitors, ie. 
antibiotics and bacteriophage; 
cottage cheese making, defects and 
keeping quality of cottage cheese; 
and the manufacture of some re­
lated varieties of ch eese, ie. blue 
mold cheese. 

A second course in "Milk Plant 
and Dairy Farm Sanitation" was 
given March 21 through 26, 1955. 
This course included instructim1 
in the principles of sanitation, the 
composition of cleaning and steril­
izing compounds, water and its 
correction for proper cleaning, 
dairy farm sanitation, pine line 
milkers , bulk handling of milk, and 
in-place cleaning of -dairv ea uip­
ment on the farm and in the plant. 

Further information concerning 
these courses can be obtained by 

QUESTIONNAIRE FOR 
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writing Professor D . L. Fourt, D e­
partment of D airy Husbandry, Uni­
versity of Idaho, Moscow, Idaho. 

NOTICE 
Re: Complete sets of 3A 

Sanitary Standards. 
To: Previous and Future 

Purchasers. 
We offer a five year service for 

$2.50. When ordering a set of 
standards, if you wish this service, 
add $2.50 to the $1.75 unbound or 
to the $3.50 bound price. You will 
be placed on a mailii1g list and each 
new standard will be sent to you 
upon publication. To those who 
have already purchased complete 
sets and wish to bring them up-to­
date, please indicate standards 
which have been published since 
receipt of your set. For the price 
of $2.50, we will send the standards 
which you do not have and place 
your name on the mailing list for 
the five year period. 

Send to: IAMFS, Box 437, 
Shelbyville, Indiana . 

CLASSIFIED AD 
FOR SALE: Single service milk 

sampling tubes. For further infor­
mation, please, write: Bacti-Kit Co. , 
2945 Hilyard Street , Eugene, 
Oregon. 

INFORMATION ON VOCATIONAL DATA OF MEMBERSHIP 

Dear IAMFS Member: 
Your association and the Journal of Milk and Food Technology h as steadily grown in stature 

over the years. Beginning with January 1954, the Journal was issued monthly. In order to continue 
this and to increas€ the size and scope, it is necessary to increase our advertising volume. Prospective 
advertisers have informed us that they need additional information relative to the professional activi­
ties, employment and other general data of our membership. 'iiVe would therefore appreciate it if you 
would fill out the following questionnaire to the best of your ability and send it to H . L. Templeton, 
Chairman, Membership Committee, 6125 Florence Blvd., Omaha 11, Nebraska. The material you 

' ubmit will be held completely confidential. In addition, we would appreciate having· any comments 
you wish to make. 

Very truly yours, 
H. L. Templeton, Chairman 
Membership Committee 

~---



86 <' QUESTIO NAffiE 

1. Wh-ich of the following occupational groups 
would you say you would f-it? (You may 
a·nswer more than one category. ) 
Attorney -- --- --- --- ----·--···- ··------------ ------- ------- -- ----0 
Bacteriologist -- ------- ---- ------- ------------------------------ 0 
Chemist ------------------------ -------------- ------------------ --0 
Consultant ------------------------------------------- -----------0 
Educator --------------- --- ---- ---------- -- ------ --- -- -----------0 
Engineer (general) -- -- -------- --------------------------0 

~~~e~r~~~~~~~- -:::: : ::::::: :: :::::::::: : ::::::::: :::: ::::::::8 
Laboratory Technician -------- -------- ---- ---------- -- 0 
Librarian ------ ---- -- ------------------------------- -------------0 
Manufacturer of Food Equipment ------------0 
Manufacturer of Milk Equipment ---- ----------0 

~~Eff~e~'~' ~ § 
Sanitary Engineer -- -- ---- ---- ------ --- -- -- -----------------0 

~~~:~~~~~i~~~ :_: : :::::::::::::::-:::::::::::::::: : :::: ::: :::::::::§ 
2. How many of the following do you visit each 

year? 
Barber Shops ---------------------------------------­
Butcher Shops ---------- ---------------- -- -------­
Dairy Farms ---------- -------- -------- ---- ---------­
Food Plants ( excl. milk) ------ -- -----------­
Groceries -----------------------------------------------­
Hotels ------ -------------------- -- -------- ---- -----------­
LodginE; Houses -------- ---- ------ -------- ------- - ­
Milk Plants -- --------------------------- ---- ----------­
Nurseries -------- ·-------- ------------- -- ---------------­
Restaurants ------ ---- ----------------------------------

Drug Stores -------- ---- ---------------------­
Soda Fountains ------ --------------------­

Schools ------------ ----- --------------------- -- -- ------­
Sewage Disposal Plants ---- ------ ---- ----·---­
Tourist Homes ---------------- -- ------ -- ------ -----­
Trailer Camps -------------- -- -------- ---- ----------­
Water Works ---- --------------------------------·----
Other ---- - ----- ------ -- ~---- ----- ----------- ----- ------·----

3. Milk Sanitation . 
a. Approximately how many cows 

are there on the farms under 
your supervision? -- -- -------------------------

b. Approximately how many milk­
ing machines are there on these 
farms? ---- ----- -- -------- --------------- -- ------- -----

c. How many farms are now under 
the bulk milk pickup system? _______ _ 

d. What is the total production of 
the farms?____ plants? _______ _ 
under your supervision? 

e. Are the plants filling bulk milk 
dispensers? ---- --------- -------- ------------------­
How many? -------------------- -- ------ -- ------

4. By which of the following age11 cies are you 
employed? 
a. Government Agencies 

F ederal ------------0 State ----------------0 
Civilian ---- ------0 City ----------------0 
Military ----------0 County ------------0 

b . Educational In stitutio~s -
University or College ----------- ---- ------------- 0 
High School ------------------- ,---------- -- -------------- 0 
Federal, State, or City --------------------------0 
Industrial ---------------------------------------·----·-----0 

c. Laboratories -
Official agency ------------------------------------ -- --0 
Commercial or industrial ------------------- -----0 
Institutional ----- ---- ---- -- ------------------- -- ------ -- -- 0 

, , d. Industry -
\ Milk a~ d. milk p~·o cessing plants: 

Rece1vmg statiOns ------ -- ----------------------0 
Evaporating: plants -------------------------- -- --0 
Dry milk plants ------ ---- ------ ---------- --- -----0 
Ice cream plants -- ----------- -- -- -- ------------ -----0 
Fluid milk plants __ __ __ ________________ : ____ ____ _ 0 
Cheese plants ----------------------------------------0 
Butter plants --------------------------------------0 

e. O~~;_te~·- __ ::::::::::::::::::::::::::::::::::::::::::::::::::::8 
5. Automatic V ending Machines- How many 

of the following are under uou.r jurisdiction? 
Carbonated and non-carbonated 
b everage ------·----------------------------------------
Coffee ____ Sandwich ______ _ 

Milk ----------- Other Foods __ ~ 
Soup ________ Other ~-----------

6. For statistical information, please indicate 
size of the citu o·r t>lace in 1.ohich 110u have 
your 1·esidence. ( If a suburb, check size of 
cittt of which it is a suhu-rb .) 
Over 1,000,000 (in the United 
States. onlt1 New York, Chicago, 
Philadelnhia, Los Angeles, D etroit ) ___ _ 
100 000 to 1.000.000 ------------------ ---------
25 000 to 100 000 ......................... ... __ _ 
2 500 to 25.000 ........................ ........ __ _ 
Under 2,500 (non-farm) .... .......... ____ _ 

Farm ---------- --- ---------------------- ·-----------------
7. Please write in the state in which you have 

your permanent 1·esidence, ____ _ 

8. PlRase furnish the following informat·ion 
relat-ive to the car you drive . 

Make Year ___ _ 
Miles driven per year 

9. Do the advertisem ents in the Tournal of 
Milk and Food T echnolo[!1! he'zp you in 
your work? ___ ____ __ __ _________________ Yes 0 No 0 

10. Comments: 

I 

" 
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KLENZADE TECHN ICAL 

CLEANING 

0-R SYSTEM FOR 
Recirculation Cleaning 

O·R ORGANIC ACID CLEANER 
Klenzade nation-wide pioneering research and 

development work bring you today's most 

advanced recirculation cleaning methods with 

the Klenzade 0-R System and the miracle of 

"chelation." With this system you can be 

sure of physical, chemical and bacteriological 

cleanliness without corrosion or injury to 

metal surfaces, The 0-R System begins with 

Klenzade 0-R Organic Acid Cleaner for milk­
stone, lime, and soil dissolution followed by Klenzade Q-R 
Alkaline Cleaner for complete clean-up. 

O·R ALKALINE CLEANER 
The use of these two special acid and alka­
line cleaners produces a chemical "doublet" 

. an amazing series of reactions called 
"chelation." Soil, film, and baked-on deposits 
ore completely removed. Water-borne 
minerals are sequestered and isolated from 
re-precipitating onto cleaned surfaces. Re· 
suit: No flocking, streaking or film. For re· 
circulation cleaning- at its best, consult 
Klenzade. 

7ue~ 
"IN-PLACE CLEANING PROCEDURES 
WITH RECIRCULATION METHODS" 

"There's A Klenzade Man Near You" 

FROM 

• Most bottle caps protect milk suffi­
ciently from dairy to doorstep. But for 
safeguarding milk both before and after 
delivery, none can match the "last drop" 
protection assured by Seal-Hood and Seal­
Kap closures .(disc and cap in one com· 
pact, easy-to-open unit), 

No metal to fight with ... no annoying 
prying or special tool is needed to open a 
Seal-Kap or Seal-Hood closure. Both open 
easily, .. yet snap hack on tightly every 
time the milk is used. This means sure 
sanitary protection-right down to the 
last drop of milk in the bottle. 

Both Seal-Kap and Seal-Hood have the 
double-safe qualities of a cap-plus-hood 

- without its cost or operation 
trouble. These one-piece clo­

sures bring dairymen single­
operation economy. 

AMERICAN SEAL-KAP CORP. 
11-05 44th DRIVE 

ONG ISLAND CITY I, N. Y. 



NEW Oakite 

HIGH LITE 
BRIGHTE NS 

as it CLEANS 
sta inless equipment 

·-

H 

I· 

Here's a safe, economical way to 
clean and brighten stainless 
steel equipment. Simply apply 
Oakite HIGHLITE with a damp 
rag - in seconds, d iscolora tion 
is gone - metal surfaces take on 
a gleaming "like-new" bright­
ness. HIGHLITE is a non-toxic 
and odorless blend of quality 
brightening, wetting, and mild 
abrasive agents. I t's the ideal 
free-rinsing material for briaht­
cleaning stainless surfaces"' by 
hand. For more details write 
Oakite Products, Inc.,' 38C 
Rector St. . New York 6, N.Y. 

,_1 
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OAKITE 
..,., uo• • •••ou t 

<4rr~ 1 Ell'~ 1' 
Ats • METH ODS 'S 

.j 

Technical Service R epresenta tives Located in 

Pdncipal Cities of United Stales and Canada ~ 

.. .!!;~-
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Save Effort with the ~ 

On the 100, 150 
and 200 gallon Bulk 
Coolers the floor-to· 
tank top dimension 
is only 32U". 

L OW DESIGN 

B U L K COOLER 
e Mojonnier Low Design Bulk Cool· 
ers save labor and effort in the milk 
house. The actual floor-to-tank top 
dimen si on of the 300 gallon 
Mojonn ier Bulk Cooler is only 34 
inches, reduci ng pouring effort. 
e Mojonnier Bulk Coolers are of 
rounded bottom construction for 
easy clean ing , inside and out, and 
t he all stai nless steel construction 
helps too. 
e Milk is quickly cooled to 34-36' F, 
at lowest possible power cost. 
e Decide to enjoy the advantages 
of the convenient, efficient Mojon · 
nier Low Bulk Cooler. Bulletin 290 
g ladly sen t upon request . 

MOJONNIER BROS. CO. 
Dept. M3, 460 1 W. Ohio St . 

Ch icago 44 , Illinois 

~ BULK NIILK SVSTENI 
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uncommonly good for . .. 

the most common nutritional defect 

Whether garnishing a salad or fortifying a casserole 
dish, cottage cheese offers a most gratifying and whole­
some solution for many problems that stem from "under­
nutrition." Not only has protein deficiency been singled 
out as "the most common nutritional defect in the aged,"' 
but inadequate dietary regimens are found with sur­
prising frequency among children referred to physicians 
because of growth failure! 

Indeed, the stigmata of chronic undernutrition may 
be evident even before birth, when fetal bone and tooth 
impairment give telltale signs of poor mineral and vita­
min intake by the mother. And the same dietary inade­
quacies may simultaneously take their maternal toll by 
precipitating such complications as eclampsia, vomiting, 
osteomalacia and premature labor."·'· • The recommended 
diet of pregnancy and lactation, therefore, stresses high 
calcium, high Protein and low fat • ... requirements spe­
cifically fulfilled by cottage cheese. 

The high protein diet, moreover, plays an important 
role in improving liver function, 7

'
8 and in significantly 

decreasing convalescence time following viral hepatitis." 
In addition, neurologic and psychologic complications 
resulting from "undernutrition" are problems that con· 
front pediatrician and geriatrician alike.10

'
11

'
12 

And for all such patients, Borden's Cottage Cheese 
proffers so many advantages ... easy digestibility becaus·e 

of low fat content ... soft fine curds resulting from care· 
ful selection of bacterial "starters" ... and as with all 
Borden dairy products, choice of only the finest of fresh 
pasteurized milk, hygienically skimmed and incubated, 
to serve as the basis of a cottage cheese with pleasing 
flavor to complement its high nutritional value. 

1. S ebrell, W. H., Jr., and Hundley, J. M . , in Stieglitz, E . J. : Geriatric Medicine, 
ed. 3. Philadelphia, ). B . Lippincott Compan y, 1954, p . 181. 

2. Stevenson S . S . : P edia t. Clin. North America 1:433 (May) 1954. 
3. Tompkins, W. T., and Wiehl , D . G .: Pedia t . Clin. North America 1:687 

(Aug.) 1954. 
4. Macy, I. G. , and M ack, H . C.: Am.). Obst. & Gynec. 68 :131 (July) 1954. 
5. Burke, B.S. : Am. ) . Clin. Nutrition 2:425 (Nov.-Dec.) 1954. 
6. Murphy, G . H ., and W ertz, A.W. : ). Am. Dietet. A. 30:34 (Jan.) 1954. 
7. Boyden, A . M.: Surg. Clin. North America 34:1375 (Oct.) 1954. 
8. Barborka , C . ).: Trea tm ent b y D iet, ed . 5, Philadelphia , j . B . Lippincott 

Company, 1948, p , 494. 
9. Davidson, C .S .: A.M.A. Arch. Int. Med. 94:460 (Sept.) 1954. 
10. Ant. M. : Am.). Digest. Dis. 21 :261 (Sept.) 1954. 
11. Bakwin, H. : ) . P ediat. 45:110 (july) 1954. 
12. Cohn , H . , e t al.: Am. ) . Diges t . Dis. 21 : 281 (Oct . ) 1954-

Manufacturers and distributors of BORDEN'S Instant Coffee 
• STARLAC non-fat dry milk • BORDEN'S Evaporated Milk • Fresh 
Milk • Ice -~ream • Cheese • EAGLE BRAND Sweetened Condensed 
Milk • BREMILpowderedinfantfood • MULL-SOYhypoallergenicfood • 
BIOLAC infant food • DRYCO infant food • KLIM powdered whole milk 

The ?Jorden company 

350 Madison Avenue, New York 17, N.Y. 
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B-B-L 

BREWER AUTOMATIC 
PIPETTING MACHINES 

Highly recommended for use m pipetting 

serological and chemical reagents and for 

filling small ampules and viols. 

Especially useful in the dispensing of bac­

teriological culture media under aseptic 

conditions. 

Volume range up to 60.0 mi.; speed range 10 to 50 

per minute 

Write for Booklet M-40 

BALTIMORE BIOLOGICAL 

LABORATORY, INC. 

1640 Gorsuch Avenue Baltimore 18, Md. 
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SUDS OR FOAM IN 

DETERGENT SOLUTIONS 

The appearance of suds or foam on a detergent solution 

which is not mechanically agitated 'or recirculated is a 

reliable index of the incorporation of wetting agent in 

the compound . 

Although foam itself does not contribute to cleaning 

action, under certain conditions controlled foam provides 

advantages; in other circumstances it is objectionable. 

r?J, q.Jechanical washer solution tanks having overflow 

pipe;i';or weirs, a limited b lanket of foam is advantageous. 

Buoy<i nt soiJ and extraneous matter are entrapped in the 

foam , kept out of the circulating solution, and are 

eventually carried in;to the overflow. This action 

red uces the accumulation of sludge in washer, solution 

tanks. On the contrary, foam in one or more of the 

soak <;omparh11 ents of a bottle-washer is detrimental, 

since it dries on bottles in their passage from one com­

partm~nt to the next; and, if not completely removed 

by th e rinse, results in filming or streaks. Foam clings 

to surfaces after brushing, or when the wash solution 

level in a tank drops during drainage; if not promptly 

rinsed away, it dries there. Excessive foam is extremely 

undesirable in solutions circulated through piping in 

posi tion, becau e, when trapped in the upper portion 

of the circuit it insulates surfaces from the cleaning 

solution; and, when trapped in the circulating pump 

it reduces the volume of solution circulated . 

Foaming in Di versey detergents is controll ed by their 

composition and Diversey representatives are carefully 

trained to observe foam conditions and to prescribe 

products whose foaming characteristics must match the 

operation. For information write: Diversey Corpora­

tion, 1820 Roscoe Street, Chicago 13, Illinois. 

THE DIVERSEY CORPORATION 

1820 ROS·COE ST. CHICAGO 13, ILL. 

In Canada : The Diversey Corp. (Canada ), Ltd., 

la keshore Rd ., Port Credi t, Ont. 
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This operator has no worries about feed flavors 
Why should he? Even if his producers' cows have weeds in their 
feed, he isn't going to get excited about milk flavor problems. They 
just don't exist ... after he has pasteurized his milk in a Vacreator 
Vacuum Pasteurizer. · 

.:. 
That's because each drop of milk is instantly and com pletely 

pasteurized at 194 ° F. or higher, thereby releasing all undesirable, 
weed and feed flavors . 

Safe pasteurization is assured by an improved control system. 
There is no holding time to check. 

ASK THIS MAN ..• 

your Cherry-Burrell Represent­
ative-about Vacreator Vacu-
um Pasteurization __ _ the con-
tinuous, precisely controlled 
system that assures be tter tast­
ing. better keep ing milk. Or 
write for free bulletin. 

Clf~RRY-BORRELL CoRPORATION 
.,. ' I 427 W. Randolph Street, Chicago 6, Ill. 

Equ ipment and Supplies lor Indu strial and Food Processing 

I FACTORIES, WAREHOUSES , BRANCHES, OFFICES 
OR DISTRIBUTORS AT YOUR SERVICE IN 57 CITIES 
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JOURNAL OF MILK AND FOOD TECHNOLOGY 

INSTRUCTIONS TO CONTRIBUTORS 

Manuscripts.-Manuscripts should be submitted 
on suitable 8W' x 11" paper. The original type­
written copy double or h·iple spaced with wide 
margins not less than 1" on all four sides 
should be submitted. Tabular material and il­
lustrations should accompany the manuscript; 
also, each manuscript should be accompanied 
by (a) a glossy personal photograph of the 
author, (b) a brief biographical sketch of the 
author not more than 50 - 75 words, and (c) an 
abstract of the paper not to exceed 75 words. 
These will be used at time of publication of the 
paper. All material should be sent by first class 
mail in flat form to the Managing Editor, H. L. 
Thomasson, P. 0. Box 437, Shelbyville, Indiana. 

Authors should make every effort to present 
their material accurately and in a clear and con­
cise form. In preparing manuscripts, use of the 
first person should be avoided. Manuscripts 
should be proofread carefully before they are 
snbmitted. .Each manuscript will be reviewed 
by one o~ mo~e Associate Editors. Anonymity of 
reviewers ·will be. preserved . 

. . . 
Manuscripts reporting the results of experi­

mental work, generally, should be . divided into 
sections, for example: Introduction; Experiment­
al; Results; Discussion; Summary and Conclus­
ions; References. 

Figures, Tables and Photographs. - Tables 
should be clear and concise. Excessively large 
tables, as well as those consisting of only one 
or two lines, should be avoided if possible. Head­
ings should be brief but fully descriptive. A void 
presenting the same data in a table and again 
in a figure. Place each table or figure on a 
separate sheet-not in the body of the manuscript. 

Figures consisting of drawings, diagrams, 
charts and similar material should be done in 
India ink on 8W' x 11" tracing paper or cloth. 
A lettering guide should be used for all written 
material on figures. Submit original figures rather 
than photographs of such figures. 

Photographs should be glossy prints free of 
imperfections. 

Legends. - Legends for figures and photo-

graphs should be typed on a separate sheet. The 
legends should be brief but fully descriptive. 

Refemnces. - References should be double 
spaced and arranged alphabetically as to authors. 
References to papers by a single author should 
preceed references to papers by the same author 
and associates . References to papers by multiple 
authors should be listed in the alphabetical order 
of the several authors. Initials rather than the 
full first names of male authors should be given. 
Reference citations in the text should be made 
by, a number in parentheses, corresponding to 
that' .f;mmber in the reference list. 

' Sample of journal citation: ( 1) Mallmann, W. 
L. Sanitation in Bulk Food Vending. J. Milk 
and Food Technol., 16: 267-269. 1953. 

' 
Sample of Book citation: Adams, H. S. Milk 

and Food Sanitation Practice. The Common­
wealth Fund. New York, New York. 1947. 

Sample of Experiment Station publication cita­
tion: Watrous, G. H., Doan, F. J. and Josephson, 
D. V. Some Bacteriological Studies on Ref­
rigerated Milk and Cream. Penn. Agr. Exp. Sta. 
Bull. 551. 1952. 

Publications should be abbreviated according 
to the form given in CHEMICAL ABSTRACTS, 
vol. 45. no. 24, part 2. 1951. 

Abbreviations.-Common abbreviations to be 
used in the text are: em., centimeter( s) ; cc., 
cubic centimeter(s); C. , Centigrade; F., Fahren­
heit; g., gram( s); log. , logarithm; lb. , pound( s); 
1-t> micron(s) ; 1-tg., microgram(s ); mg., milli­
gram(s); ml., milliliter(s ); oz. , ounce(s); sp. gr., 
specific gravity. 

News items and announce1nents. - Items of 
general interest should be submitted in the same 
manner as indicated for manuscripts. An informal 
writing style is preferred. News of the activities 
of affiliate associations, members and events is 
particularly desirable. 

Letters to the Editor.-Letters to the editor are 
encouraged. Letters should be addressed to the 
Managing Editor and must be signed by the 
writer. Excessively long letters should be avoid­
ed due to Journal space limitations. 
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LADISH CO. 
-J~U-t!lo.u.e/1- :/)U,J.Ut.o.H, 
KENOSHA WISCONSIN 

THE Compl&t• LINE S354 

Instead of a major expansion program to 
increase the output of its conventional 

pasteurizing system, the Cloverleaf Dairy at Downers 
Grove, Illinois, installed an HTST "package" -a 

·· compact unit which was easily fitted into the existing 
plant setup. The results-production was do:ubled 
with only a 1? per cent incr~ase in labor force. 

An important part of Clovedeaf's new HTST unit 
is the Tri-Clover Holding Tube Assembly shown 
above. These Tri-Clover "Assemblies" are made up 
of highly polished, sanitary, stainless steel. This in­
cludes the solid welded. hanger frame as well as 
fitting and tube sections. As an aid to fast washup, 
all parts are designed for easy assembly and dis­
assembly. And in addition to sanitation and utility, 
Tri-Clover "Assemblies" are designed to give long 
years of dependable service - even under the stresses '· 
of continual heating and cooling. Tri-Clover Hold-
ing Tubes are pre-assembled in standard sizes. Send 
us data on physical dimensions required, tubing 
size, holding time and capacity and we can ship the 
complete holding tube assembly to meet your needs. 

Let o11r experien-ced mgineering staff help meet all 
yo11r needs jot· sanitary fittings, valves, pumps, tubing 
and assemblies. 

See your nearest TRI-CLOVER DISTRIBUTOR 
Exp9rt Department: 8 So. Michigan Ave., Chicago 3, U.S.A. 



Media for 

MYCOLOGY 

DIAGNOSTIC 
. .. for the isolation, idenbfication'<1 1~l cultiva tion of pathogenic 
fungi. T hese med ia are also widely \sed in phytopathological 
studies . Several are neuh·al in reaction, giving optimum con­
ditions for growth of a variety of fungi. The following may be 
prepared as selective media by the adjustment of reaction, addi­
tion of antibiotics or other agents: 

Bocto-Brain Heart Infusion Agar 
Bacto-Sobouraud Dextrose Agar 

Bacto-Mycolog icol Agar 
Bocto -Mycological Broth 
Bocto-Corn Meal Agar 
Bocto -Corn Meal Agar with Dextrose 

Bocto-Sabouroud Maltose Agar 
Bacto-Littmon Oxgall Agar 

Bacto- Bean Pod Agar Bocto - Prune Agar Bacto-Limo Bean Agar 

CONTROL 
... for sanitary and sterility procedures as well as for general 
use in mycological procedures: 

Bocto -Sobauraud Maltose Broth 
Bacto-Sabouraud Liquid Medium 
Bocto -Molt Extract 
Bocto-Mo lt Agar 

Bacto- Neurospora Culture Aga r 
Bacto-Pat a to Dextrose Ago r 
Dacto-Mildew Test Medium 
Bacto -W.L. Nutrient Medium 

Bacta -W.L. Differential Medium 

CLASSIFICATION 
. . . and nutritional studies of fungi: 

Bacto-Yeast Morphology Agar 
Bocto -Yeast Carbon Bose 
Bacto -Yeast Nit rogen Bose 

Bacto -Czapek Dox Broth 
8octo-Czapek Solution Agar 
Bacto-Vitamin Free Yeast Base 

THE DIFCO MANUAL, NI NTH EDITION, 
inclttding descriptions of these media and their ttse, 

is available on request. 

DIFCO LABORATORIES 
DETROIT I, MJCHM;AN 

PJ'!btled In U. S. A. 


