
OCTOBER, 1966 

Vol. 29 P. 305·332 No. 10 

• 

~ .. 
I 



If you've got a lot 

of money tied up in 

pump parts inventory ... 

take a look at the pump 

that was designed 

with you in mind. 

TRI-CLOVER TRI - FLO 

Hygienic minded food processors are standardizing 
with Tri-Flo pumps because this new generation of 
Tri-Clover centrifugals was developed to overcome 
many of the deficiencies in design and flexibility 
which needlessly complicate pump selection in the 
processing industry. 

Tri-Flo comes in four series. There's a model to 
serve your exact capacity and application require
ment, as well as your pocketbook. But, most impor
tant, all models share identical hydraulic features . 
This means your service people can concentrate on 
one design ... and you don't need to tie-up operat
ing capital in pqmp inventory. Another important 
feature of Tri-Flo-our Series Sand US Models are 
the only centrifugals on the market with a plant 
proven record of full CIP capability. 

A 40-page catalog provides full detail, including 
capacity curves and full specifications and usage 
detail, on Tri-Flo. 

S end for Catalog T F 263 

LADISH CO. 

"" 

MODEL S: 

HEAD (in ft.) 

11 4 

, 

CLOSE COUPLED-SERIES C •• 
For regular duty-either suction 
pressure or vacuum service. 

BASE MOUNTED-SERIES SP. 
Handles 1800 or 3GOO rpm . Forget 
deflection , vi b ration or bearing 
fa i I u re! 

CIP SERVICE-UNSHROUDED 
MOTOR-SERIES US . Economy 
Model of Series S. Full CIP Service. 

C I P SERVICE-S H R 0 U DE D 
MOTOR-SERIES S. Put it on 
stream, hose it down and forget it. 
Full Cl P Service . 

216 218 328 5410 

to 73 to 173 to 31 8 to 320 to 286 
CAPACITY gpm to 160 to 270 to 280 to 650 to 1100 

TRI-CLOVER DIVISION • 
Kenosha, Wisconsin 
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MAES "ULTRA-SAN" CLEAR PLASTIC TUBING IS ••• 

''Clearly Superior'' 

AS TRANSPARENT AS GLASS AS FLEXIBLE AS RUBBE R SAN ITAR,Y- NON-TOXIC 

IMPARTS NO TASTE OR ODOR MUCH LESS DISCOLORATION EASY TO HANDLE 

MAES "ULTRA-SAN" DIOO EXCEEDS ALL FDA AND 3A REQUIREMENTS 

Safeguarding the public health is a job that 

requires the eternal vigilance and coopera-

. tive effort of both dairyman and sanitarian. 

Helping to make this tough job easier has 

been the steady flow of new technological 

developments in dairy farm equipment and 

ethods - all with the purpose of assuring 

utmost purity in raw milk handling and 

storage. 

One of the most important developments 

has been the acceptance and use of Maes 

Ultra-San crystal-clear plastic milk tubing 

for milk lines and vacuum lines on milking 

machines, pipelines, dumping stations, por

table transfer systems, etc. 
Contact your local Maes dealer today. He 

stocks a complete line of Ultra-San tubing 

and Maes inflations. 

FOR PARLORS, PIPELINES, ETC. .'FOR PAIL OR BUCKET MILKERS FOR DUMPING STATIONS 

"ULTRA-SAN" 
Clear Plastic MILK TUBING 

From the Manufacturer of Famous MAES Inflations 

SEND FOR FREE CATALOG TODAY, MAES INCORPORATED, DEPT . JTF 106, HOLLAND, MICHIGAN 
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8-B-L media 
for mycology 

Brain Heart Infusion Agar / Chlamydospore Agar / Cooke Rose Bengal Agar 

Corn Meal Agar / CTA Medium / Czapek Dox Media / Emerson Media 

EUGONAGAR / EUGONBROTH / Littman Me'dia / Liu Newton Medium 

Malt Media / Mildew Test Medium/MYCOPHIL Media / MYCOSEL Agar 

M-Y east Medium I Potato Dextrose Agar / Sabouraud Media / Serum 

Tellurite Agar / Thioglycollate Medium 135C/ TRYPTICASE Soy Media 

TRYPTICASE Tellurite Agar / W L Nutrient Medium / Wort Media 

we originated 
MYCOSE[ agar 
... and about a dozen other widely used media. 
MYCOSEL AGAR was the first complete medium 
for fungus selection. A highly nutritive base and 
incorporated antibiotics facilitate isolation of 
pathogenic fungi from specimens or materials 
having a large flora of other fungi and bacteria. 

A w1de selection of B-B-L media for mycology is 
available in dehydrated form or as prepared, 
sterile media- bottled, tubed, and RIMSEAL 
Sterile Disposable Plated Media. Send for the 
B-8-L Catalog: "Products for the Microbiological 
Laboratory." 

Products of B-D LABORATORIES are available 
through your local distributor. 

I s-ol 
B-D LABORATORIES INC., BALTIMORE, MARYLAND, U.S.A. 

r:;;., Falcon 
~ Plastics I Science 

Education 
Products 

In Canada : Becton, Dickinson, & Co., Canada, Ltd., Clarkson , Ontario 
Overseas: Becton, Dickinson & Co., S.A. , P.O. Box 1173, Colon, Free Zone, Panama 

B - 0 , B· B-L , CTA, E UGONAGAR , EU GONBROTH , FA LCON MYCOPHI L , MY COSEL, 

R1M S EAL , S E PCO , A tlD TRYPTJCASE ARE lRt\DEMARKS 07564 
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fiew RAPID DISK METHOD 
for Detection of 

PENICILLIN in MILK 
Reliable Sensit-ive Practical 

Direct assay method of Arret and Kirshbaum (FDA) for 
determining presence of penicillin in milk and dairy products. 

Med-ia BACTO - ANTIBIOTIC MEDIUM I 
BACTO- SPORULATING AGAR 

Inoculum BACILLUS SUBTILIS ATCC 6633 

Penicillinase . 

Penicillin 

Standardized Spore Suspension 
in 1 mi. ampuls 

BACTO - PE TASE CONCENTRATE 
in 20 ml. and 100 ml. vials 

BACTO - PENASE DISKS 
Standardized Impregnated D~sks 

STANDARDIZED IMPREGNATED DISKS 
0.05 unit, 0.1 unit and other 
concentrations 

INFORMATION ON REQUEST 

D IF C 0 
DETROIT 

Why is the 

LABORATORIES 
MICHIGAN USA 

ADVANCED MILl( CRYOSCOPE 
e the recog1tized leader in cryoscopy? 

Complete detai/.s on the Ad
vanced Milk Cryoscope.are 
presented in this brochure. 
Write today for your copy. 

Here are a few user reasons: 
1. First, in Sales. 

2. Most Official & University users. 

;3. Easiest and most Accurate to operate. 

4. Only Advanced Milk Cryoscopes follow the 
AOAC & APHA Methods (details on request) . 

5. First "Hot-Line" Customer service: 
• Collect telephone- user to factory expert 
• Largest stock of parts for same-day shipment 
• Only modular design for unplug-&-replace 

service 
• Largest team of local sales and service 

engineers 
• Most complete User's Guides 
• First and Most Regional Schools and Work· 

shops - continued technician training and 
certification 

6. Publishers of Milk Cryoscopy News. 

7. Only Cryoscope continually improved for per· 
formance- not just style. Always follows 
Uniform Universal Thermodynamics. 

For 15 other exclusive features, write or call 
collect today. 

IV 

r7ifL2_ JJDV.IJNCED 
~ INSTRUMENTS,INC . 
43 Kenneth Street / 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 
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REVISED 
1966 

EDITION 

Processing today to be profitable, must be repeat 
standardization . . . a technology of again and again 
and again. This is where Hansen's enzyme 
preparations, colorants and cultures become 
especially important, for Hansen's has an unequalled 
depth in experience- since 1874- and an 
unsurpassed record of time-tested performance. 
Even more, Hansen's give you the convenience 
and economy of one label purchasing, delivery, 
invoicing and inventory. 
Yow order is wanted, welcomed and valued. 
Call or write. 

Cheese Rennet • Cheese Color for process cheese and othe~ foods 
• Annatto Butter Colors • Starter 
Distillate • Cottage Cheese 
Coagulator • Ice Cream Color 

• Catalase • Oxi-Lac • Dri -Vac® 
Lact ic Cu ltures • Blue Mold Powder 
• Culture Flasks 

• Annatto and Turmerie Colorants 

Procedure for 

The Investigation 
of 

Foodborne Disease 
Outbreaks 

Recommended by 

INTERNATIONAL ASSOCIATION OF MILK, FOOD AND 
ENVIRONMENTAL SANITARIANS, INC. 

COPIES OBTAINABLE FROM 

REVISED 
1966 

EDITION 

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

Prices: Single Copies, $1.00 each: 100 or more copies, 65 cents each. 
25-100 copies, 75 cents each. Please do not send stamps. 
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:>_//SP~ifi 
U.S. P. LIQUID PETROLATUM SPRAY 

U.S.P. UNITED STATES PHARMICEUTICil STANDARD~ 
tOHTAINS NO ANIMAl OR VEGETABLE FATS. ABSOlUTElY 
NEUTRAl. WILl NOT TURN RANCID-CONTAMINATE OR 
rAINT WHEN IN CONTACT WITH FOOO PRODUCTS. 

SANITARY- PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

Tim rme 
~~t-~ 
HAYNES-SPRAY 
3kw£d be Med f3 ~: 
SANITARY VAL YES 
HOMOGENIZER PISTONS - RING 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and for ALL OTHER SANITARY 
MACHINE PARTS whkh ore 
cleaned doily. 

Tlce Jff~Ule~ut HAYNES-SPRAY JffetltM ~ .C~ 
Ccu4~ tttiflt flee Jfftek O'U~Uuucu aKd Cede 
R~ by fkt U.S. PK6£ie f{ea£tk Serwice 
The Haynes-Spray eliminates the danger of canlaminatian which iJ 
possible by old fashioned lubricating methods. Spreading lubricanb 
by the use of the finger method may entirely destroy previou~ 
bactericidal treatment of equipment. 

THE HAYNES MANUFACTURING CO. PACIWI 6·12 DL CANS PER CARTON 
SHIPPING WIJGHT -7 LIS. 4180 Lorain Avenue • Cleveland 13, Ohio 

HAYNES-SPRAY INGREDIENTS CONFORM WITH FDA REGULATIONS AND CAN BE 
SAFELY USED AS A SANITARY LUBRICANT FOR FOOD PROCESSING EQUIPMENT 
WHEN USED IN COMPLIANCE WITH A EXISTING FOOD ADDITIVES REGULATION. 

slightly off · white 

*MADE FROM 

TEFLON® 
" Tke SCJPfmfiwlM G~kcl" 
THE IDEAL UNION SEAL FOR 

BOTH VACUUM AND 
PRESSURE LINES 

SNAP-TITE self-centering gaskets of TEFlON are designed for all 
ztandard bevel seat sanilary fittings. They SNAP into place provid
ing self-alignment and ease of assembly and disassembly. 
HAYNES SNAP-TITES of TEFLON are unaffected by cleaning solu
tions, steam and solvents . They will not embrittle at temperatures 
as low as minus 200° F. and are impervious to heat up to 500 ° F. 

FOR A FiniNG GASKET THAT WILL OUT-PERFORM ALL OTHERS ... 

S~~y ... HAYNES SNAP-TITES of TEFLON 
• TEFLON ACCEPTED SAFE FOR USE ON FOOD & PROCESSING 

EQUIPMENT BY U. S. FOOD AND DRUG ADMINISTRATION 

* Gc:ukeh made of DuPont TEFLON ® TFE-FLUOROCARBON RESINS 

THE HAYNES MANUFACTURING COMPANY 
4180 LORAIN AVENUE • CLEVELAND, OHIO 44113 

VI 

HAYNES $NAl'~I~E GASKETS 
"fORM-FIT" WIDE flANG E 
HUGS STANDARD BEVEL 
SEAT FITIINGS 

DESIGNED TO 
SNAP INTO 

FITIINGS 
LEAK-PREVENTING 

NEOPRENE GASKET for Sanitary Fittings 

~ tku $NA"P!'J'I'l'E /l~aaatJe4 
right joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non•porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time-saving, easy to assemblo 
Self-centering 
No sticking to fittings ' 

Eliminate line blocks 
Help overcome line vibrations 

long life, use over and over 

Ayailoble lor J•, JY.t ... , 2•, 2~ ... and 3w fittings. 
Patl<ed 100 to the box. Order through your dairy supply house. 

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

A HEAVY DUTY SANITARY LUBRICANT 
. ~ . . . ;:) 

Available in bolh 
SPRAY AND TUBE 

All Lubri - Film ingredients are 

approved by F.D.A. and can be 

safely utilized as a lubricant for 

food processing equipment when 

used in compliance with an exist

ing food additive regulation. 

ESPECIALLY DEVELOPED FOR LUBRICATION OF FOOD 

PROCESSING AND PACKAGING EQUIPMENT 

For Use in Dairi es- Ice Cream Plants- Brew eries 

Beverage Plants- Ba keries- Canneries- Packing Plants 

SANITARY • NON TOXIC • ODORLESS • TASTELESS 
SPRAY- PACKED 6- 16 OZ. CANS PER CARTON 
TUBES- PACKED 12-4 OZ. TUBES PER CARTON 

THE HAYNES : .MANUFACTURING CO. . ' 
CLEVELAND 13, OHIO 
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ESTABLISHING PRINCIPLES AND TRAINING 
FOR INTERNATIONAL FOOD DEVELOPMENT' 

FRAt-..;rK KosiKowsKI 

Department of Food Science 
Corn ell University, Ithaca, N . Y. 

There are many who believe the world faces a 
critical food shortage during the next quarter cen
huy when, as predicted, its present 3.1 billion popu
lation will soar to over 6.0 billion. Some suggestion 
of this problem's seriousness is apparent in recent 
assertions by the United States Department of Agri
culture that our country cannot provide the expand
ing food needs of its allies beyond 1980 unless food 
production is increased significantly abroad. Such 
a direct challenge must claim the attention of think
ing Americans, and, for that matter, Europeans, not 
just for the moment, but over many years to come. 
For, reminiscent of Lady Macbeth's exclamation, 
"Out, out, damned spot," a dark spot remains in 
world food supplies and may become just as diffi
cult to remove. 

The American is often divided between his gen
erosities and his procrastinations, the one fostered 
by an active conscience, the other influenced by a 
fear of being taken for a dupe. But unless broad 
plans are acted on soon, the costs of supporting the 
htmgry part of the world will become so staggering 
as to make him forget about the niceties of his posi
tion. It is apparent that we, as a nation, need to 
acqttire an understanding and appreciation of the 
forces that effect food production and processing 
in less fortunate counh·ies, and to select and train 
scientifically oriented young men and women for 
effective leadership in international food develop
ment. 

The ?'ole of the Arne'l'ican unive1'Sity. 
In the ever increasing critical matter of prevent

ing starvation, the role of the universities is very im
portant. It goes to the very heart of the reasons for 
their existence, the search for h·uth, and the dissem
ination of knowledge 1o lighten the load of mankind. 

Demonsh·ation of leadership for creating adequate 
world food supplies is evident among our nation's 
universities. In many United States land grant uni
versities it has taken shape through the establishment 
of Intemational Agriculture Development centers. 

'Presented in part by the author at the Food Science Seminar, 
Pennsylvania State University, Univenity Park, Penna., April 
6, 1966. 

Figure 1. An outside guest lecturer presenting his views on 
International Food D evelopment. J. Mittaine, Roquefort As-
6ociation, Paris France. 

The framework for action is thus apparent, but the 
mode of attack which would give the best results 
is not so clear. For example, many questions arise. 
vVhat type of a program must a university conceive 
to attract gifted students, particularly Americans, for 
eventual service overseas in food development? Once 
attracted, what type of training will give the stu
dents effective tools and incentive to cope with com
plex development? Are there specific International 
Food Development princ~ples and, if so, how are they 
distinguished from superficial, passing innovations? 
Can an international career philosophy be created 
among Americans in a manner calculated to give 
technical excellence? How do we establish the shl
dent once he has received h·aining? 

Some exposure abroad to development projects 
convinced your speaker that our interested students 
must obtain more than a superficial knowledge of 
intemational food development, that they must learn 
what makes development programs work or fail, and 
that they must become acutely aware of the prob
lems, the opportunities, and the nature of peoples 
involved. In this way, such sh1dents are better pre
pared to conduct necessary projects in a professional 
manner. 

It is said that random thoughts often set the stage 
for specific action. The College of Agriculture at 
Comell University proved the validity of this point 
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by approving in 196~, as a part of its over-all pro
gram, a new course dedicated to the above principles, 
entitled "International Food D evelopment." 
DaiTy and Food 440 - International 
Food Development. 

The new course is described in the college cata
logue as follows: 

"A study of programs, technical problems, and 
progress associated vvith developing acceptable food 
supplies in critical world areas. Plans for increas
ing world protein resom ces for the human are to be 
discussed. Special attention is to be directed to the 
organization, operations, relationships, and contribu
tions of U. N. technical agencies , FAO, UNICEF, 
\ i\THO, and non-governmental and governmental or
ganizations in the field." 

In its presentation, this 3-credit course was given 
two days weekly with each p eriod covering two 
hours . The first 55 minutes of each meeting was 
devoted to a formal presentation, Table 1, followed 
by a short coffee break, and the last 55 minutes 
was set aside for informal discussion between speak
er and students and b etween students. A number 
of outstanding speakers with broad eli.'Perience in 
d ':!veloping world areas and international agencies 
were invited to assist the resident lecturer. These 
included representatives of the United States D e
partment of Agriculture, the Food and Agriculture 
Organization of the United Nations, the ' i\Torld 
Bank, private industry, and the College of Agricul
ture, Table 2. Each lecture was integrated and 
oriented to give a definitive continuity so that the 
course had a forward movement with a beginning 
and ending and a substantial middle, and was not 
simply a series of seminars. 

TABLE 

Lecture ::\o . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1. LECTUHE OUTLINE IN' INT.EHNATIONAL 
FooD DEVELOPMENT 

Lecture - Discussion 

Food, Man , and the ' Vorld Around 

Properties of Milk and Basic Milk Products 

Properties of Basic Foods 

Area Importance of Basic Foods 

lvlilk Production under Primitive Conditions 

International Agencies in Food Development 

Organization and Operations of F. A. 0. 

Programs and Problems of UN T echnical 
Agencies 

Activities of Non-Profit Foundations and Uni
versiti es in International Food Development 

Contributions to Progressive International 
Food Developm @!J t by Private Enterprise 

Spoil age of Foods 

Preservation of Foods 

Foods from the Sea 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Foods from Al gae and other sources 

The Food Technology of Latin America 

Food in East Africa 

Food in the Mediterranean and Near East 

Potential for Food D evelopment in the Medi
terranean and Near East 

Food of Pakistan and India 

Challenges Facing Pakistan and India in 
Food Development 

Food Development Characteristics of Far 
East. Visit to Food Science and T echnology 
Department, Geneva, New York 

Conceiving and Planning L1ternational Food 
Development Projects 

Conceiving and Planning International Food 
Development Projects 

The Machinery of Financing International 
Food Development 

25 The Financing of International Food Develop
ment. Problems, Prospects, and Programs 

26 Establishment of Principles for International 
Food Development 

27 Careers, New Challenges, and Dimensions 

TABLE 2. OuTSIDE LECTURERS fu'!D DiscussiON LEADERS FoR 
INTERNATIONAL FOOD DEVELOPMENT 

E. J. Siegenthaler-Form er resident of Switzerland. Con
sultan t to the F.A.O. with 5 years in field in Guatemala, 
Jordru1, and Nepal. Presently Research Associate at Cor
nell University. Lecture 5. 

R. W. Phillips-Director, International Organizations Staff, 
Office of Assistan t Secretary, Department of Agriculture, 
' Vashington, D.C. l\1lember of the Council of the F.A.O. 
Lectures 6 and 7. 

J. Mittaine-Vice president, Roquefort Association, Roque
fort , F rru1ce. Graduated as mining engineer, Ecole Poly
technic, Pmis. Engineer in French coal mines, army of
ficer, business man, m1d technical consultru1t on food 
development in Europe, Asia, and Africa. Lectures 17 
and 18. 

E. 0. Anderson-Director of Milk Quality Improvement, 
State of Connecticut. Retired University of Connecticut 
professor. Four years experience in Emope and six years 
in Pakistan ru1d India tmder U. S. State Department 
technical programs. Lectures 19 and 20. 

H. Stack-Attorney, Genoa, New York. Cornell graduate, 
College of Agriculture. Initiated program leading to 
establishment of sugar beets in Cayuga County, New 
York, and to automated sugar processing facilities near 
Auburn, New York. Lecture 23. 

Tom Noonan-Official of World Bm1k, ' 'Vashington, D .C. 
Specialist on the structure of the Bank, its functions and 
programs. Lectures 24 and 25. 

Remaining lectures given by Cornell University Staff: F. V. 
Kosikowski, Lectures 1, 2, 3, 4, 8, 10, 11, 12, 13, 14, 15, 
22, 26, 27; K. L. Turk, Lecture 9; R. F. Holland, Lecture 16; 
and D. B. Hand, Lecture 21. 

There were no required textbooks, but there was 
much required reading. Standard texts have yet 
to be written on this subject as an academic disci
pline, but many books covering some portion of the 

, 
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general area were available. Among the 26 sources 
utilized for outside reading (note Bibliography Sec
tion ), several received particular attention . They 
were, "Humanity and Subsistence," proceedings of 
a symposium, Annales Nestle, Vevey, Switzerland, 
1960, and "Population and Food" by Cepede, Grand, 
and Houtart, published by Sheed and Ward, New 
York, 1964. 

Originally intended for dairy and food science 
senior undergraduate and graduate students , the 
course was oversubscribed, in addition, with stu
dents from the arts and the engineering colleges . Also, 
about five housewives attended the lecture regularly, 
as did one beagle hound. The students, some of 
whom were majoring in sociology, economics , and 
entomology, represented 14 countries, and included 
tlu·ee former Peace Corpsmen among their ranks. It 
aptly demonstrates that the field of food science has 
interest to a general audience. 

A happy note was the intens ~ personal participation 
of most of the students in the informal discussion 
period. These spirited discussions, often extending 
an hour longer than scheduled, usually had to b e 
terminated abruptly by the instructor because the 
thermal capacity of the room had been over-extended 
and there was no pressure safety valve. 

One reason for es tablishing this course 'vvas to give 
the student an appreciation of the enormous prob
lems facing international food development. H e 
learned, for example, of birth control attitudes and 
their pertinence to food supplies, of spoilage losses 
of foocl and means for control, of the problem of 
milk production in primitive areas, of the role and 
sources of credit, and of the international opportuni
tif s for qualified students. 

Another basic reason was to ascertain and define 
principles of international food development. This 
was left for the students to cope with in the latter 
stages of the course by requiring from each a term 
paper on the subject, "Principles of International 
Food Development." Some of the considerations 
which emerged included the follo'vving: 

"Education is the first requirement for develop
ment." 

"Field projects must start on a small, controllable 
scale." 

"Nationals of developing countries must be made 
partners in projects." 

"Projects successfully laun ched must be turned 
qver to nations in due course." ., 

"Proper credit lines must be established." 

"Training of leaders must combine scientific and 
technical know-how with broad understanding of 
human behavior." 

Acquiring experience. 
It is a relatively easy task for a university to ex

p ose its students in the classroom to the experience 
of others in international food development, but it 
is not so easy to give the student first-hand contact 
with the realities of development. How then should 
an interested student gain sufficient direct exp erience 
at an early stage in his career to make him useful in 
project development and, equally important, to en
able him to realize whether or not an international 
career suits him? 

Programs which permit the young, technically 
qualified student to become actively engaged in 
international food development before h e accepts 
it as a career should be encouraged. For example, 
he might be sent to administrat'ive and field areas of 
int~ rnational organizations engaged in such develop
ment. Here he could observe planning and super
vision of projects. In turn, the intelligent, dedicated 
student could lighten the work load of overworked 
technical officers in these organizations by assisting 
in routine duties and paperwork, allowing the latter 
to concentrate on the tasks which demand their high
ly technical skills . 

Several broad h·ainee programs for fitting tech
nically trained college students into existing inter
national organizations' administrative and field units 
for one-year p eriods are now under consideration. 

Th e mle of the stucle·nt in the fight 
aga·inst starvation. 

It has been amply demonstrated that a number of 
young mm and women with special technical skills 
are willing to make a life career in international food 
development. But more students in the United 
States and other developed countries must become 
imbued with this spirit, and to become effective in 
this work, they must acquire the tools of modern day 
science. 

It was J. R. Enderle who said "Food development 
on an international scale will become a dynamic 
force only when knowledgeable people in the area 
of food production and processing gain an appreci
ation for the plight of the underfed and th c:n estab
lish a set of principles to guide themselves in carry
ing out the development project." Who was Enderle? 
·why, he was a student in the new course at Cornell 
University and the quotation comes from his term 

paper. 

In summation, we have a role like the Romans in 
200-100 B.C. , but directed toward a more noble 
cause. Their objective was the conques t of peoples; 
ours the conquest of hunger. Governments and uni
versities, citizens and students, they all have a valu
able conh·ibution to make, and it must be made with 
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verve, with intelligence, with compassion, and with 
knowledge of the natural forces at .,._;ork. Time is 
beginning to run out; one can almost hear the grains 
of sand slipping through the hour glass. 
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P. H. S. Communicable Disease Center, will bold 
a one-day meeting on p1;oblems of salmonella in food 
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17, 1966, at the New York State Agriculh1ral Experi
ment Station, Geneva, New York. The program will 
include a short history of salmonellosis in food sup
plies, a discussion of salmonellosis from the food 
industry viewpoint, a paper covering current re-

search . on laboratory techniques, and a discussion 

of methods of eliminating salmonellosis in food sup

plies. 

The program is open to all research and control 
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NEW BROCHURE 
COOPERATIVE PROGRAM FOR 

MILK CERTIFICATION 

The Public Health Service has just release~, a re
vised brochure "Grade 'A' Pasteurized Milk~Sa£e and 
Reliable". The new brochme describes concisely the 
history of the Cooperative State-PHS Program for 
Certification of Interstate Milk Shippers, the manner 
in which the program operates, and its growth, bene
fits, and accomplishments. 

The underlying purpose of the Grade "A" Pasteu
rized Milk program is stated and the development 
and operation of the Certification system is reviewed. 
Benefits to both milk exporting and importing states 
and especially to the consumer are enumerated 
briefly. 

The brochure is designed for distribution in the 
promotion of Grade "A" Pasteurized Milk programs. 
Copies are available from the Superintendent of 
Documents, U. S. Government Printing Office, ' iVash
ington, D. C. 20420, at five cents per copy or in 
quantity lots at $3.75 per 100 copies. .. :.-
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USE OF SANITIZERS IN PREVENTING ~· NTRA-MAMMARY INFECTIONS' 
C. K. JoHNS 

Lazarus Laboratories, Inc., 
Long Island City , New York 

In "Current Concepts .of Bovine Mastitis" (9) we 
read, "The purpose of any sanitary program is to 
prevent or minimize the spread of organisms from 
infected to non-infected covvs and to reduce the 
chance of infection by organisms inhabiting the im
mediate environment or skin of the cow." For a 
sanitary program to be effective we must have a 
clear idea as to where these organisms come from , 
and since staphylococcal mastitis is the chief con
cern in most areas today, we will concentrate mainly 
on it. Excluding the interior of the udder, the two 
main reservoirs of mastitis staphylococci are the skin 
of the teats and the teatcups of milking machines 
(17), with the milkers' hands a third important source. 
The number of these organisms transferred from the 
teat skin to the inflation is often extremely high. 

ewbould and Barnum (13) recovered over 50,000 

per inflation by swabbing after dipping them for an 
unstated period in 250 ppm hypochlorite! Naturally, 
the chances of infec tion increase as the number of 
bacteria entering the teat duct increases. This is 
clearly shown in Table 1. So while no program of 
sanitation can guarantee complete destruction of 
mastitis organisms, it is surely comnion sense to try 
to keep their numbers down to a minimum. 

TABLE l. ExPERIMENTAL INocuLATION OF TEAT DucTs 

VlrTH Staphylococcus au.1'eus• · " 

.Approx. no. 
S. awreus 

10 

100 

1000 

:\ o. of ducts 
inoculated 

2 

24 

31 

No. of quarters from which staphy 
lococci were isolated from foremilk 

for th e foll owing number of 
mil kings : 

9 11 13 

2 

6 7 5 2 

3 9 7 6 

4 

6 

•Small nwnbers of S. aureus were inoculated into tl1e outer 
4 mm of the teat duct once only, immediately after' tl1e 
evening milking. 

"From data of . ewboulcl . 1964. Ph.D. thesis, University 
of H.eading, England. 

'Presented at th e 5th Annual Meeting of the 1 ational Mastitis 
Coun cil , Chicago, Ill., February 3, 1966. 

REcoMMENDED SANITARY PROCEDURES 

To minimize the h·ansfer of mastitis organisms 
from diseased to healthy uddei's, four steps are cur
rently recommended: (a) disinfection of milkers' 
hands, (b) udder washing and disinfection, (c) dis
infection of teatcups, and (d) teat dipping after milk
ing. Each of these will now be ~onsidered separately, 
although they work together in a complete mastitis 
program. 

Disinfection of Milkers' Hands. 

i\llastitis organisms, especially staphylococci, can 
nearly always be isolated from the skin of the udder 
and teats of infected cows . It has been estirpated 
that 50% of the cows in the United States are infected 
with pathogenic organisms in an average of r,,o quar, 

ters (9). Obviously it is good practice to handle the 
skin as little as possible. It is not generally appreci
ated by the producer that skin is extremely difficult 
to sterilize, even when the hands are immersed in 
an efficient disinfectant solu'fion. 'evertheless, this 
practice should reduce to a marked degree the num~ 
ber of mastitis organisms on milkers' hands and thus 
lessen the chances of infection being spread. The 
detergent/ sanitizers found most suitable for washing 
and disinfecting udders should b3 equally effective 
here (10). .. .. 

Udder Wash'ing and Disinfection. 
This operation should remove dirt from udder and 

teats, remove or destroy a high percentage of mastitis 
organisms present, and stimulate "lEt-down" of milk. 
Unfortunately, as commonly carried out, this oper
ation is more likely to spread mastitis organisms than 
to control them. Too often a pailful of sanitizing 
solution of an unsuitable type, or just plain water, is . 

used to wash far too many cows. Using the same 
cloth or .sponge to wash a series of cows is a sure 
\:"ay of spreading mastitis organisms, yet the 1964 
survey by Hoard's Dairyman (3) revealed .40.6% of 
over 2,000 dairy farms using a household rag, and 
another 37.1% a sponge for this pmpose! o wonder 
some authorities question the d esirability of, washing 
udders. 

Properly carried out, udder washing can aid .in 

controlling mastitis. First, a suitable product should 
be chosen. For many years a strong hypochlorite 
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solution was widely recommended, presumably b e

cause hypochlorites are effective sanitizing agents 

in the absence of organic matter. Controlled studies 

in Canada (12, 13) and in England (5, 6) have shown 

chlorhexidine, and an iodophor, to be very much 

more effective in destroying mastitis organisms, while 

both are less sensitive to the presence of organic 

matter and less irritating to the skin. The iodophors, 

having excellent detergent properties along with their 

well-known germicidal potency, are particularly well 

suitEd to udder washing. That this is widely recog

nized is shown by the fact that over 44% of the dairy

men reported using an iodine product for this pur

pose in 1963 in the Hoard's Dairyman survey (3). 

The sanitizing solution should be made up accord

ing to the manufacturer's directions, and applied with 

either a pap f: r towel or individual sterile cloth . After 

washing the udder and teats thoroughly, the towel 

or cloth should be wrung out and the udder and 

teats dried as well as possible. If udders are very 

dirty, they should be washed first in warm water 

before washing with the sanitizer. The solution 

should be changed when it becomes dirty and its 

germicidal effectiveness is reduced. 

Teatc-up Dipping. 
Even though the teatcups are sterile, and the 

udder and teats have been thoroughly washed, as 

soon as milk from an infected quarter comes in con

tact with them they are all set to transmit infection. 

Using laboratory-infected inflations, Tewbould and 

Barnum (12) obtained a reduction in numbers of 

staphylococci of over 90% by a 15-sec tr·eahnent in 

warm ( llO F ) "Iosan" solution (50 ppm Available 

Iodine) without pre-rinsing with warm water. Chlor

hexidine at 400 ppm, without a pre-rinse, took over 

30 seconds for a similar reduction, as did "Diversol'' 

and ''Antibac" at 250 ppm and "Pfanstiehl 20:', a 

quaternary ammonium compound, at 300 ppm, even 

when a pre-rinse w~s employed with the last three 

products . On farm h·ials , however, lower reductions 

in numbers were observed. 
Various other workers have studied experimentally 

the effectiveness of different sanitizing solutions for 

dipping teatcups. Most of them have recognized the 

difficulties in obtaining good results on the average 

farm , where sufficient contact time is rarely allowed 

for adequate destruction of mastitis organisms; where 

milker rubberware is frequently deteriorated, pro

viding safe hiding places for these organisms; and 

where proper care is not always taken to avoid aiJ:

locks with long-tube milkers, or to rinse off residual 

milk b efore disinfecting. Consequently, workers at 

the ational Institute for Research in Dairying at 

Shinfield, England (5), and at the Ontario Veterinary 

College at Guelph, Canada (16) have since about 

1960 been advocating "pastemization" of teatcups 

as the most certain way of killing mastitis bacteria. 

While circulation of water at 185 F for 5-8 seconcl.s 

through the tea tcup cluster might not be difficult 

in a parlor, it would be much more cumbersome in 

a stanchion barn, although English workers have 

been doing this successfully for years (11). As New

bould (10) put it, "The problem is not, therefore, 

whether clusters can be sterilized effectively between 

cows, but rather of waiting for development of practi

cal apparatus by agricultural engineers." Until such 

apparatus is developed, the correct use of a suitable 

sanitizing solution, preferably using two pailfuls, will 

go a long way in reducing the numbers of mastitis 

organisms on teatcups. Even though more bacteria 

remain than with "pasteurization", "half a loaf is 

much better than no bread!" 

Teat Dipping. 
Since Moak (4) in 1916 reported remarkable suc

cess in reducing mastitis by teat dipping, many others 

have advocated this practice. Of the various dis

infectants tried, chlorhexidine and iodophor have 

given the best results . Newbould and Barnum (14) 

reported a significant (P = <0.01) reduction in 

count of staphylococci using Iosan at 100 ppm, while 

chlorhexidine produced variable, ineffective results 

even up to 800 ppm. In a later paper (16) they used 

an iodophor with 10,000 ppm iodine, and obtained 

a much lower mean count with teats dipped and 

teatcups not pasteurized that where teats were not 

dipped but teatcups were pasteurized. Chlorhexidine 

at full sh·ength ( 1.6%) also gave a good kill, but 

caused cracking and scaling of the teat skin. When 

tests were repeated using 0.5% solution the reduction 

in cotmt vvas much less pronounced. At the National 

Institute for Research in Dairying (6) a chlorhexidjne 

solution ( 0.5%) was also found effective in reducing 

the numbers of Staphylococcus aureus on teat skin 

but caused chapping. 
Hickman and Logan (2) have reported that neither 

dipping teats in an iodophor solution, nor massaging 

all external teat tissue with a disinfectant hand lotion 

( Dettol) widely used in hospitals, had any detectable 

value in reducing the infection rate among 12 cows 

over a three-month period. On the other hand, re

cent reports from herds enrolled in the Ontario Mas

titis Control Program showed a marked improvement 

where teat clipping with an iodophor or chlorhexidine 

was a major change in the milking procedure. 

During the past few years, two quite extensive 

field trials have been conducted by workers in Eng

land (6) to evaluate a "full hygiene" program in which 

all factors were included. In the first, 14 herds, 

, 
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compnsmg over 700 cows, were divided into nvo 
groups. In the one on a full hygiene program, milk
ers wore smooth rubber gloves, udders were washed 
with 100 ppm solution of chlorhexidine digluconate 
using individual sterile cloths or paper towels, teat
cup inflations were "pasteurized" by circulating 185 F 
water through to the receiver jar for 5-8 seconds 
between cows, and teats were dipped in a 5,000 ppm 
solution of chlorhexidine immediately after milking. 
For the other group, the control, udders were washed 
with warm water only, teatcups were not disinfected 
benveen cows and teats were not dipped. They re
ported (7) that, "there were unconh·olled factors af
fecting the new infection rate within the nvo groups 
of herds that had a greater influence than the ex
perimental treatment. Nevertheless , the total of new 
infections in the hygiene herds appears to have been 
reduced by 50% compared with the control herds, 
and when cross-infections are eliminated the re
duction was 60%." 

When this experiment was completed, another was 
started which was designed to compensate for the 
uncontrolled factors found in the first field trial (8) . 
Three groups of herds were established, with five 
in each. E ach group was on one of three programs 
for a six month period, then switched to a second, 
and six months later to a third. The three treatments 
were; full hygiene- the same as in the previous trial, 
except that udders were washed and hands disin
fected with an iodophor solution ( 100 ppm) and 
teats were dipped after milking in the iodophor solu
tion at 5,000 ppm; partial hygiene-the same as full 
hygiene except that teatcups were not pasteurized 
benveen cows ; control-as in the first trial. This 
second trial was completed in November 1965; pre
liminary results are shown in Table 2. H ere it is 
evident that although Full Hygiene treatment gave 
better control of infection than Partial Hygiene, the 
latter was a vast improvement over the Control treat
ment. 

·while no reason was given for the switch from 
chlorhexidine to an iodophor in the second series of 
trials , in the first series reference was made to "the 
high incidence of chapped teats in the hygiene herd 
which had not been ~nticipated" (7). Newbould and 
Barnum (6) also have reported that chlorhexidine is 
irritating to the skin of the teat. 

Presumably because the full hygiene procedure 
may be too involved for the average producer, the 
Bnglish workers are not recommending it, but are 
trying to improve the partial hygiene procedure. At 
a recent Mastitis Teach-In (1) some 500 producers 
heard them describe the results of their second field 
trials . One producer, milking 120 cows, commented 

TABLE 2. I NFLUENCE OF VARIOUS PROCEDURES ON MASTITIS 

I NFECTIONS" ( EACH OF 15 H E I'\DS SPEN T 6 MONTHS ON 

EACH PROCEDURE) 

Tota l new Clinica l 
Procedure infections Staph. St rep. mastitis 

Control" 757 390 320 409 

F ull hygiene" 298 139 95 217 

Partial hygiene'' 425 187 123 231 

"Data taken from National Institute for Research in Dairying, 
Annual Report for 1965. 

"Control : Cows' udders washed with wann water only: no 
disinfection of teatcups between cows and no teat disinfection 
after milking. 

' Full hygiene: Milker wears smooth rubber gloves for milking 
and disinfects gloved hands and udders with an iodophor 
solution ( 100 ppm available iodine) using paper towels or 
individual sterile cloths for each cow. Teatcup clusters 
pasteurized before milking each cow with circulating hot 
water ( 185 F for 5-8 seconds). Cows' t eats dipped immedi
ately after milking in iodophor ( 5,000 ppm available iodine). 

"Partial hygiene: Similar to full hygiene except that teatcups 
are not disinfected between cows. 

that after a few months on the program chapped and 
sore teats had completely disappeared, while the use 
of antibiotics had nearly ceased. 

It should be emphasized that a sanitation program 
in itself, no matter how complete it may be, is not 
the complete answer to the mastitis problem. The 
roles of good milking equipment and proper milking 
procedure cannot b e ignored. Fmthermore, it is not 
possible to take only a part of the program, such as 
teat dipping, by itself and expect to conh·ol infection. 
.Milkers' hands, udder cloths and teatcups can all 
convey infection from diseased to healthy cows, 
hence all must be included in an effective program. 
Few people milking cows appear to appreciate that 
mastitis is an. infectious disease, and that the valious 
steps outlined above are all necessary if the spread 
of the disease is to be curtailed. Here is where the 
fieldman and sanitarian can do a lot of good in 
emphasizing the importance of a complete program 
of sanitation in mastitis control. The English results 
show how effectively such a program can reduce in
fection and clinical mastitis on commercial dairy 
farms. vVe need more studies of this nature under 
North American conditions to confirm their findings. 
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FDA REGULATIONS COVE.RING 
FORTIFIED FOODS 

The Food and Drug Administration has designated 
eight classes of foods to which specified amounts of 
certain vitamins and minerals may be added to im
prove nutritive value. 

The eight classes increase the number of foods 
(such as evaporated milk, enriched flour and bread, 
enriched corn meal, and margarine) already covered 
by "Definitions and Standards of Identity" that per
mit adding vitamins and minerals. The eight classes 
include processed cereals, fruit juices and fruit drinks , 
infant formulas , infant fruit products, alimentary 
pastes, whole fluid and powdered milk for drinking, 
fluid skim milk ana fluid low fat milk for drinking, 
and salt. 
Th~ "D efinitions and Standards of Identity" for 

Vitamin and Mineral Fortified Foods state ·which 
vitamins and which minerals may b e added to each 
of the eight classes and specify the conditions. They 
apply only to added vitamins and minerals, however, 
and not to the natural composition of the foods . For 
example, cereal grains are known to be good sources 
of Vitamin B1, Vitamin B2, iacin, and Iron. These 
fo ur nutrients may be added to enriched flour under 
another Food Standard. They may be added to 
processed cereals under the new "D efinitions and 
Standards of Iden tity" ,;\,hen processing has resulted 
in more than a 25 percent loss in potency of natural 
grain for the particul ar nutrient. 

The name of each food to which vitamins and/ or 
minerals have been added shall be immediately ac
companied by a statement which spells them out. 
Processed cereals with all four permitted nutrients 
added will bear the statement "Fortified with Vitamin 
B~> Vitamin B2, Niacin, and Iron." Any of these 
fortified foods will be illegal, however, if the lab el
ing or advertising contains any statements or pic
tures implying : 

-that the food is adequate or effective for the 
treatment or prevention of any disease or condition; 

-that a diet of ordinary foods will not supply ade
C]Lfate amounts of vitamins and minerals ; 

-that significant segments of the United States 
population are suffering or are in danger of suffering 
from a deficiency of vitamins or minerals. 

In establishing the "D efinitions and Standards of 
Identity" for Vitamin and Mineral Fortified Foods, 
FDA adop ted the Statement of General Policy in re
gard to the Addition of Specific lutrients to Foods 
issued in 1961 by the Food and utrition Board, 
National Research Council, National Academy of 
Sciences, and the Council on Foods and utrition, 
American Medical Association . This statement urges 
that nutritional n eeds be met by using an adequate 

variety of foods and establishes the ground rules for 

adding nutrients to foods. 

, 
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PROFESSIONAL DEVELOPMENT BY HOMESTUDY' 
H. E. EAGA.!'T 

Communicable Disease Center 
U. S. Public Health Serv'ice, Atla·nta, Georgia 

Homestudy courses are a means of direct training 
and an a.id to local, state and federal h ealth organi
zations in consh'ucting in-service training programs. 

The Training Branch of the Communicable Disease 
Center has four major objectives in its program to 
strengthen the public health endeavors to control 
the incidence of communicable diseases. These ob
jectives are basic and are planned to: ( 1) aid the 
states in the development and improvement of their 
own training resources; ( 2) provide training in those 
states where training services are not otherwise avail
able; ( 3) promote the use of public health training 
aids; and ( 4) provide training services for the Public 
Health Service and other federal agencies. 

At the beginning of the h·aining activities in 1945, 
all CDC courses were held at the headquarters at 
Savannah and Atlanta. Field training stations were 
soon developed in eight locations throughout the 
United States. This step brought h·aining into every 
geographical area of the counh·y. \¥ hen it was dis
covered that even this arrangement did not meet the 
need because of state limitations on out-of-state tra
vel, field courses were undertaken. This mobile 
training could be taken into any state and it reached 
and continues to reach a significant proportion of the 
states' public health personnel. But the high cost 
of field courses severely restricts this activity. 

f Concurrent with these developments, the Center 
was encouraging in-service h·aining programs within 
the individual states by assisting the states to con
duct their own training programs. D espite these 
efforts, however, an appreciable number of state and 
local personnel were not receiving badly needed 
instruction . 

So, in spite of the expansion and diversification of 
the Center's training program, the demand for quali
field personnel, particularly in the field of environ
mental sanitation, could not be satisfied by the means 
at hand. Population growth and the public's de
mand for more and better services combined to aggra
vate the situation, while the demand grew to far 
exceed the· services. The situation was about the 

'Presented at the annual meeting of the lvlichigan Public 
Health Association, Environmental Health Section, Detroit, 
Michigan , May 12, 1966. 

same with respect to other public h ealth disciplines . 
The obstacles to training, though circumvented to 
some degree by field stations, field courses, in-service 
h·aining and other measures, have not been removed 
in fact or reduced in quantity. 

A given facility still can accommodate only so 
many persons, fiscal regulations that prohibit em
ployees leaving a state for training have not been 
changed, and personnel shortages continue to make 
it impracticable to release employees from their work 
for full-time training. To surmount these obstacle!: 
requires a system that will (a) allow trainees to re
main at their duty stations and carry their usual work
loads and (b) require a minimum outlay of funds, in 
contradistinction to the substantial cost of pet diem 
and travel that is required to attend formal courses 
at locations remote from the work station. 

Homestudy courses offer a basis for a training pro
gram that ·will meet these requirements. They have 
a further desirable characteristic of allowing each 
trainee to set his own goal. The theoretical advant
ages of homesh1dy comses were sufficiently enticing 
that in 1962 the State of Mississippi t.mdertook an 
experiment with homestudy comses for coui.1ty sani
tarians. ·with the advice and counsel of Mr. C. 
Bradley Bridges, then Regional Training Consultant 
of DHEW, Region IV, the first comse, "Basic Mathe
matics for the Sanitarian," was launched on a state
wide basis. The initial field trial showed this sort 
of activity to be both popular and beneficial. "Basic 
Math" was quickly followed by "Communicable Dis
ease Control," "Vector Control," and other home
study courses. 

The success of the Mississippi experiment led Mr. 
Bridges to modify three of the MississipJ?i comses to 
meet the requirements of all states a.nd to offer these 
courses on a nationwide basis. The first offering 
was made July 1, 1965. More than 1450 individuals 
in 43 states and two foreign countries have since en
rolled. A breakdown of the origins of this ;esponse 
indicates that the homestudy courses are meeting a 
significant need among sanitarians and members of 
other public health disciplines, not only throughout 
the United States but in Canada and a number of 
foreign cotmtries as well . Several local health units 
now require completion of certain courses as part of 
their in-service training. 
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ADMINISTRATION 

The Center's homestudy courses are administered 
by the Special Projects Unit of Training Branch's 
Community Services Training Section. Lessons are 
developed, fi eld tested, and processed by the unit's 
staff. The courses are made available to individuals 
as well as groups. 

Circumstances alter administrative requirements; 
no one procedure has proved practicable for all the 
needs of all the states. Present administrative philos
ophy is to reserve sufficient flexibility to meet the 
needs of the majority of interested agencies. 

Under the group enrollment plan , there is no con
tact b etween trainee and Center personnel; all ar
rangements are made with the agency or instih1tion 
that sponsors the course for its employees. Home
study material is sent to the sponsoring agency which, 
in turn, arranges for its distribution to the trainees. 
Completed lessons are collected and returned by the 
sponsor. They are then graded and returned to the 
sponsor by Center personnel. Under this plan, which 
requires each h·ainee's supervisor to handle final ad
ministrative details , dropouts are extremely rare. 

TI1e individual enrollment plan permits applications 
to be forwarded by individuals with the endorse
ment of the sponsoring agency to the Communicable 
Disease Center. All communication between the Gen
ter personnel and the trainee is direct in this ar
rangement. 

0PERATmc PROCEDURES 

Prospective trainees must fill out and sign a "train
ing application." This application must, except un
der certain conditions, be approved by the applicant's 
sponsoring agency. vVhen applicati()ns are receivEd 
at CDC, the first lesson of the requested course (in 
quantity appropriate·•for individual or group) is mail
ed. As completed lessons flow into the Center, papers 
are corrected and records showing approval, dis
approval, grades, etc. , are kept for each h·ainee. 
Answer sheets are returned to trainees with the mail
ing of each successive lesson. 

Final examinations are taken under the super
vision of a preselected proctor and without access 
to any reference material. All other lessons and re
view examinations are "open book" sh1dies. Satis
factory completion of a course is determined by the 
trainee's score on the final examination. TI1e answer 
sheet is returned to the trainee but not the examin
ation . \Vhen performance is satisfactory, a certificate 
of completion is issued and the announcement of his 
grade is mailed. 

CouRsEs AvAIL ABLE 

Basic courses are now offered in. three separate sub
ject areas of environmental health. These cour~es 

fulfill two needs. For the newly employed trainee 
they supply essential basic information and for the 
more experienced employee they provide review of 
topics pertinent to everyday work. The first of these 
courses, "Basic Mathematics f.or the Sanitarian," is 
made up of eleven lessons, two review examinations, 
and the final examination. The content of these 
lessons was selected to develop and refresh the com
petency of the trainee in several areas: making con
versions from one measurement system to another, 
determining chemical dosages, and calculating areas 
and volumes of certain regular figures and forms. 
Among the subjects presented are whole numbers, 
fractions , decimals, powers and roots of numbers, 
and the geometry of areas and volumes of polygons 
and solids. 

"Communicable Disease Control for the Sanitarian" 
is designed to develop the h·ainee's concept of mod
ern control methods applicable to those communi
cable diseases that can b e affected through alteration 
of the environment. Subject areas include diseases 
of animal origin, morphology and reproduction of 
microbes, quantitative and qualitative considerations 
regarding bacteria, and diseases transmitted by milk, 
food, water, and the arthropods. 

Of the three basic references used in this course, 
one is a standard textbook which must be procured 
either by the participant or his agency. All other 
references are furnished. Each lesson is made up 
of reading assignments and an open book examination . 
These examinations must be satisfactorily completed 
before the next lesson is released to the trainee. 

"Insect and Rodent Vector Control for the Sani
tarian" is largely descriptive; there are no projects 
or laboratory exercises . The descriptive taxonomy 
included in this course is covered by physical char
acter keys and other aids . The variety of these aids 
enables the participant to concentrate on any par
ticular area that interests him. A broad section of 
the field of vector control is covered by the various 
subjects offered in this course. Among these sub
jects are: arthropods of public health importance; 
insecticides and insecticidal equipment; sanitation in 
vector control ; the control of domestic rats and mice; 
biological factors in domestic rodent control; house
hold and stored food insects; and the biology and 
control of flies, mosquitoes, fl eas, lice, ticks, and 
mites. 

Each of the eleven lessons of the course ends with 
an open book examination which must be satis-

; 
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factorily completed before the next lesson is released 
to the trainee. . 

ADDITIONAL COURSES PLANNED 

Additional comses, both general and specific in 
coverage, are planned to span the entire field of en
vironmental sanitation. The first of these, to be 
entitled "Environmental Sanitation," will be made up 
of 17 lessons and a final examination. It will use 
a nationally recognized textbook on sanitation as its 
main reference. Aimed at the sanitarian who has 
had neither extensive training nor field exp erience, 
it is to be a basic or prerequisite comse to b e mas
tered as background for more advanced or specialized 
insh·uction. 

SuMMARY 

If personnel of state and local health organizations 
are to realize their full potential in the control of 
communicable diseases, they must have h·aining in 
the basic subjects dealing with the sanitation of the 
-environment. The CDC homestudy courses have 
been developed to meet this need. 

FOOD AND D,RUG LAW INSTITUTE 
BROCHURE AVAILABLE 

The Food and Drug Law Institute Inc. has issued 
a brochure describing the basic purpose of the In
stitute which is "to advance the public welfare by 
furthering knowledge about food, drug and related 
laws and their effective application." 

TI1e bulletin discusses briefly the educational pro
grams tmderta.ken by the Institute including: support 
of instruction in these laws at leading law schools ; 
conferences, lectures and seminars bringing together 
representatives of indush·y, government, consumers 
and professionally interested parties; publications of 
the Food Drug Cosmetic L aw Journal which provides 
timely articles and research studies on cmTent legal 
problems; and maintenance of a comprehensive work
ing reference library on food, drug and related laws. 
FDLI also engages in international activities. 

The adminish·ative and organizational structme 
of the Institute is outlined and the brochure lists sup
porting industry members and public members and 
identifies the current officers and trustees. Member
~hip information is supplied. 
., The Food and Drug Law Institute, Inc. has its 
offices at 205 East 42nd Street, New York, N . Y. 
10017 and its president and management officer is 
Franklin M. Depew. 

Homestudy courses combine the convenience of 
study at home-and at leisure-with _the benefit of 
guidance from an experienced and competent staff. 
Under the circumstances made possible by homestudy 
courses, individuals can, without absenting them
selves from work and without unusual cost to their 
organization or themselves, broaden their knowledge 
of the environment and the environmentally related 
techniques that are involved in the control of com
municable diseases. 

The acceptance of this method of training by 
p eople in several different public health dis~iplines 
has been most gratifying. During the last year, the 
limited staff engaged in handling these comses has 
been severely taxed to handle the 1450 trainees who 
have taken this training. 

Homestudy courses are intended to be supplemen
tary to existing programs; they are not expected to 
replace conventional training. New homestudy cour
ses are being develop and old ones updated. It is 
hoped that in a few years an array of courses broad 
enough to cover every phase of sanitation can be 
made available. 

PHS ANNOUNCES CONFERENCE 
ON AIR POLLUTION 

A National Conference on Air Pollution sponsored 
by the Public H ealth Service will be held in Wash
ington, D. C . on D ecember 12-14, 1966. The Con
ference will be open to the public and participants 
will be physicians, engineers, scientists, legislators, 
control officials and representatives of business, labor, 
and civic organizations. 

In announcing the Conference John W . Gardner, 
HEW Secretary, stated that "in spite of improved 
local, state and federal control programs, air pollu
tion is still growing faster than om combined efforts 
to cope with it. The pmpose of the Conference will 
be to examine om present abatement efforts and to 
explore new approaches to this urgent task." 

Conference planning will be conducted by the 
PHS Division of Air Pollution . Vernon G. MacKen
zie, Chief of the Division, has appointed Assistant 
Division Chief Arthm C . Stern as Executive Secretary 
for the 1966 Conference. The last National Con-

ference in 1962 was attended by some 1500 p ersons 

and a larger participation is anticipated this year. 

Additional infmmation on the Conference and pro

gram is available from the Executive Secretary. 
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CHARACTERIZATION OF BACTERIA WHICH PRODUCE COLONIES 
ATYPICAL OF THE COLI FORM GROUP ON VIOLET 

RED BILE AGAR' 
G. A. JoNES, D . L. GrnsoN Ai-.n K.-J. CHENG 

Department of Dai:ry Science, 
Un·iversity of Saskatchewan , Saskatoon , Canada 

( Received for publication August 10, 1966 ) 

S UMMARY 

Th irty-tluee strains of bacteria \Vere isolated during routine 
analysis of dairy products at two Canadian centers from col
onies on violet red bil e agar VRB which measm ed less than 
0.5 mm in diam eter after incubation at 35 C for 24 hr. All 
isolates showed typical coli-form morphology and Gram 
reaction and from the results of biochemical test were ident
ifi ed as coliform biotypes. No strain survived laboratory 
pasteurization at 145 F for 30 min. Strains of presumpti ve 
intestinal orgin (E. col'i) were typed serologically and one 
strain was found to be of serotype 026 : B6, an important 
etiological agen t of infantile diarrhoea. It is concluded that 
size of coiony is not a valid criterion for discriminating be
tween colonies of coliform and non-colifonn bacteria on VRB. 

Coliform organisms have probably received more 
attention than most other groups of bacteria occur
ring in dairy products, apart from the lactic acid 
bacteria, owing to their importance as "indicator" 
species in routine analysis. The presence of even a 
few coliforms per unit volume in a product immedi
ately after adequate pasteurization suggests recon
tamination from improperly sanitized equipment or 
unsanitary handling, while a higher coliform density 
in a stored product may indicate a higher initial re
contamination or inadequate refrigeration. To en
able a reliable assessment of the sanitary quality 
of a pmduct to be made therefore, accurate determ
ination of its coliform density is essential. ' i\Then 
such a determination is made by a plating method 
using a solid medium, clearly a major factor govern
ing its accuracy is the precision of the colony count. 

The American Public Health Association ( APHA ) 
11as formulated and published (1) a detailed plating 
procedure for coliform tests of dairy products using 
the solid medium violet red bile agar ( VRB ) . On 
this medium subsurface colonies of coliform bacteria, 
which by definition ferment lactose (1), are purplish 
red in color and are usually smrounded by a reddish 
zone of precipitated bile (3) . According to the 
APHA recommendations (1 ), only colonies which 
show these characteristics and which, in addition, 
measure 0.5 mm or more in diameter on uncrowded 
plates incubated at 32 or 35 C for 18-24 hr should 
be counted. Colonies with a diameter of less than 

1This investigation was supported by funds provided by the 
Public H ealth Research Grant (No. 607-7-58 ) of the Na
tional H ealth Grants Program. 

0.5 mm on such plates are not considered to be of 
coliform bacteria. 

In the course of a survey of coliform biotypes in 
Canadian pasteurized dairy products ( to be reported 
elsewhere ) a number of strains isolated from colonies 
on VRB which were atypical of coliform colonies 
on the basis of their diameter (i.e. < 0.5 mm) were 
studied to determine whether failure to enumerate 
them in routine analysis was justified. The results 
obtained form the subs tance of this report. , 

MATEH IALS Al\'0 METHODS 

Isolates 
Thirty-three strains of bacteria were isolated from colonies 

on VRB which measured less than 0.5 mm in diameter after 
incubation for 24 hr at 35 C. The isolations were made at 
two geographically separated Canadian centers during routine 
analysis of various pastemized dairy products and were 
shipped to this laboratory, without prior incubation, in 5-ml 
screw-capped tubes containing VRB. Preliminary examina
tion of the tubes on receipt showed that sufficient growth 
for subculturing th e isolates had developed during transit. 
Each isolate was then streaked on a VRB plate and the inoc
ulated mechmn was overlaid with 4-5 ml of sterile VRB. 
Plates were incubated at 37 C for 24 hr and a single dis
crete colony was picked into nutrient broth ( NB) . After in
cubation a smear was prepared from each broth culture and 
stained by Gram's method. The smears were examined for 
th e Gram-negative short rod character typical of coliform 
bacteria. In this way an apparently pure cultHre of each 
isolate was obtained. To test the stability of its colony 
characteristics on VRB each purified isolate was serially 
transferred several times in pour plates of this mediw11; inoc
ulated plates were incubated at 37 C for 24 hr between 
transfers. 

Biochemical tests 
A series of biochemical tests was carri ed out on each 

isolate using methods recommended in Manual of Microbio
logical Methods (8). Each strain was treated in duplicate 
and control tests on uninoculated media were run in parallel 
with each set of tests performed. The tests used were t110se 
for (a) gas production in brillian green bile 2% ( BGB) with
in 48 hr at 37 C; (b) growth in BGB at 44-45 C (modified 

Eijkman test ); (c) indo le production; (d) reduction of pH to 
4.5 or lower in dextrose broth incubated for 48 hr at 37 C 
( metlwl red test); (e) acetoin production ( Voges-Proskauer 
test ); (f) citrate utilization; (g) gelatin hydrolysis. 

Classification 
From results of these tests each isolate was classified ac

cording to a scheme which combined th e systems proposed 
by Wilson (10) (Group I) and Mush in and Ash burner (6) 

, 
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TABLE 1. BIOCHEMICAL CLASSIFICATION oF 33 BACTERIAL STRAINS PnonuCING CoLONIES oN VJOLET Rrn BILE AcAH ATYPICAL 
OF COLIFORM BACTERIA 

Biochemical characters 

Dextrose 
Gas from Growth at Indol e broth Acetoin 

BGB a t 37C 44-45C produ ced pH 4.5 produced 

+ + + + 
+ + 
+ + 
+ + 
+ + + 
+ + + 
+ + 
+ + + 

+ + + + 
+ + + 
+ + + 
+ + 

+ + + 
+ + 

( Group II) with a system (Group III ) set up during th e 
present investigation to accommodate biotypes which couJd 
not be assigned to either of the form er groups. 

Labo·rato-ry pasteu.-rization 
The effect of laboratory pas teurization on the survival of 

th e isolates was tested as follows : A 1-ml volum e of steril
ized skim milk, inoculated from a 24-hr NB culture to con
tain 50,000 - 700,000 cells per ml, as determined by a stand
ard plate count ( SPC ) ( 1), was sealed into a sterile 6 x 100 
mm glass tube in such a way that h eating of the milk was 
avoided. After cooling, the tubes were completely in1m ersed 
in a water bath at 145 F. Since preliminary experiments 

i using thermocouples sealed into similar tubes of skim milk 
had established an average warm-up time of 75 sec, the in
oculated tubes were removed from th e bath after 31 min and 
15 sec, and immediately cooled in ice-water. In this way 
the cells were exposed to the temperature of the bath for 
exactly 30 min. Cooled tubes were incubated at 37 C for 
24 hr; tJ1ey were then opened aseptically witJ1out h eatin g the 
milk and the contents were plated with VRB. Absence of 
colonies from th e plates after incubation at 37 C for 48 
hr indicated inability of the organism to survive laboratory 
pasteurization. 

Serological typing 
Strains classified as E sche-richia coli I, E. coli II or Irregu

lar I biotypes were tested against antisera to a number of 
well-established enteropathogenic E . coli serotypes (9), usii1 g 
a modification of the procedure recommended in Difco Sup
plementary Literature ( 4). Each test organism was grown 
at 37 C for 18 hr in brain heart infusion ( BHI ) and the cul
tme was heated ii1 a boiling water bath for 1 hr. The cell 
suspension was then standardized optica!Jy at GOO ITIJ.t against 
a cell suspension in BHI previously shown by a SPC to con
tain 5 x 108 cells per ml. The appropriate monovalent anti
serum l Difco ) was serially diluted in Kahn serological tubes 

No. of 
Citra te Gelatin strains 
utili zed hydrolyzed Bi otype found 

Gro-up I: 
E. coli I 2 
E. coU II 1 

+ Intermediate I 4 

+ A. aero genes I 5 

+ A. aerogenes II 4 
Irregular I 1 
Irregular V 4 

+ Irregular VI 3 

Group II: 

+ Irregular B 2 

+ Irregular E 1 
Irregular F 1 
Irregular G 1 

Group III : 
Irregular M 3 

+ Irregular S 1 

Total 33 

with 0.85% sodium chloride solution . From an initial ten
fold dilution of antiserum serial two-fold dilutions were pre
pared to a ma.ximum of 1:2560 (8). An additional tube con
tainii1g only 0.5 ml of NaCl solution was ii1eluded as a control. 
One-half milliliter of t est cell suspension was tJ1 en added to 
each tube and mixed with th e cHluted antiserum. The tubes 
were incubated in a water bath at 50 C for 18-20 hr and 
examined for agglutination every 2-4 hr. Agglutination at 
an antisenm1 dilution of 1:320 or greater showed the t est 
organism to contain th e homologous 0 antigen. This con
stituted identification of th e serotype. 

RESULTS 

All 33 isolates studied showed typical coliform 
morphology, cell arrangement and Gram reaction 
when examined microscopically. Their colonies on 
VRB ·were typically red but in some cases lacked a 
halo of precipitated bile. On serial transfer in un
crowded VRB pour plates tl1e small colony size 
characteristic of the isolates on initial isolation was 
generally maintained, although a few isolates showed 
occasional colonies with diameters in excess of 0.5 
mm. These were sufficiently infrequent to suggest 
that colony diameters of less than 0.5 mm were typi
cal of the strains. 

Results of the biochemical tests are shown in 
Table l. Responses of the various isolates to these 
tests were variable, yet the characters of 29 of the 
33 su·ains sh1died fitted those of previously recog
nized coliform biotypes. Of these, 12% fell in the 
group of presumptive intestinal origin represented 
by E. coli I , E . coli II and Irregular I biotypes. The 
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4 biotypes classified in Group III have not previously 
been recorded. All isolates produced gas in BGB 
within 48 hr at 37 C. 

Three of the 4 presumptive intestinal biotypes 
tested serologically failed to agglutinate with any 
of the antisera used; one, however, was identified 
as belonging to serotype 026:B6. This strain was an 
E. coli II biotype which had been isolated from 
homogenized milk showing 300 coliform colonies 
per ml on VRB. Under the test conditions it agglu
tinated at the highest dilution of homologous anti
serum used, namely 1:2560. 

None of the 33 isolates studied survived laboratory 
pasteurization at 145 F for 30 min. 

DISCUSSION 

Violet red bile agar is not absolutely selective for 
the growth of coliform bacteria. According to Stand
ard Methods (1) some strains of cocci may produce 
minute red colonies and Koburger (5) has reported 
that Mi1ni polyn1-01pha., a Gram-negative cocco-bacil
lus, produces red spindle-shaped colonies less than 
0.3 mm long on the medium. Barber and Fram (2), 
in an investigation of false coliform counts on fruit 
ice cream, showed that sucrose carried over with 
the sample permitted development of colonies of 
non-coliform bacteria on several selective media, 
including VRB. If organisms other than coliforms 
produce colonies on VRB under conditions used for 
the coliform count, the question arises as to the basis 
on which such colonies may be omitted from con
sideration when colony counts are made, in order 
that errors in the coliform count may b e minimized. 
In Standard Methods it is recommended that the 
distinction between colonies of coliform and non
coliform bacteria be made principally on the basis 
of colony size, the critical diameter being 0.5 mm. 
This recommendation is apparently made on the 
basis of the findin g qf Yale (11 ) that red colonies less 
than 0.5 mm in diameter rarely formed gas from lac
tose and therefore did not represent true coliforms. 

In the present investigation 33 strains of bacteria 
present in dairy products were isolated from colonies 
on VRB with diameters less than 0.5 mm; these colo
nies would have been considered atypical of coli
form colonies, and hence disregarded, in coliform 
counts in which Standard Methods recommendations 
were followed. That these isolates were indeed coli
form bacteria is shown by the typical microscopic 
appearance and Gram reaction of their cells, by their 
ability to ferment lactose in BGB with production 
of gas and by their response to a number of bio
chemical tests. In no case did the biochemical char
acters of an isola te agree with those of M. polymorpha. 
(7) . With the exception of 4 strains all were identi-

fied as recognized coliform biotypes, although the 
remaining 4 were also coliform sb·ains. Support for 
the identification of at least one of the strains sh1died 
as a coliform is its recognition as an enteropathp
genic E. coli serotyp e. Serotype 026:B6 is accepted 
as one of the more important etiological agents of 
infantile diarrhoea (9 ). 

The results of this study suggest that colony size 
is not a valid criterion for excluding certain colonies 
from enumeration in coliform counts using VRB. 
Failure to enumerate red colonies with diameters 
less than 0.5 mm, whether or not these colonies show 
a halo of precipitated bile, may lead to underesti
mation of coliform populations in dairy products and 
hence to erroneous assessments of their sanitary 
quality. Special significance in this respect attaches 
to the finding of an enteropathogenic E. coli serotype 
which produced an "atypical" colony on VRB. 

It is suggested that further study of types of bac
teria producing colonies on VRB should be under
taken, with a view to improving the selective proper
ties of the medium or otherwise to facilitate discrim
ination between colonies of coliform and non-coli

form b acteria . 
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Su:MMARY 

Seasonal differences occur in the freezing point depression 

( t!. ) of milk produced in Tennessee. A larger t!. occurred 

in the colder months of th e year than in the summer and 

early fall of 1963 and 1964. Weather conditions were of 

more significance in the fall and spring than in winter and 

summer. High temperatures and high vapor pressures were 

associated with smaller t!. 's. The t!. between herds was 

statistically different, but this difference could not be at

tributed to th e breed of cow in the herd. Producers whose 

milk had a small average t!. had, in many cases, a great deal 

of variation in their t!. 's. The relationship between quantity 

of milk sold per producer and t!. is, at most, very slight. 

Several factors are thought to be of importance in 

regard to variations in the freezing point depression 

( .6.) of milk. Buchanan and Lowman (1 , 2) found 

the .6. of milk to be different in different seasons, 

though they thought that pasture conditions conh·i

buted to a large degree to these variations. Tucker 

(14) found a tendency toward smaller .6. during the 

colder months of the year. However, Freeman (4) 

found milk to have a smaller .6. in April and Novem

ber than in February and August. Clark (3) obser

ved a change toward a small .6. on the first few warm 

days of spring. Rees (9) working in Tasmania, found 

a downward trend in .6. as the season moved from 

spring to fall , an effect which h e thought was due 

to poor pasture conditions. 
Shipe (12), in his review in 1959, noted seven pap

ers on differences between breeds and concluded that 

the amount of data was insufficient to make definite 

conclusions. Different breeds seem to respond dif

ferently to changes in feeding practices (13) or pos

sibly season (4). 
Robertson (11 ) found no distinctive or consistent 

trend b etween herd size and .6. of the milk. Shipe, 

et al. (13) found tl]at cows on pasture produced milk 

of a greater .6. than those on a hay-grain mixture and 

more variation in .6. occurred in the milk from the 

cows on pasture. Th e authors suggested that some 

of this variation may have b een due to pasture con-

' ditions as well as temperature and humidity con

ditions . Pinkerton and Peters (8) found the .6. of 

milk could be altered by changing the feed. 

Regan and Richardson (10) housed cows for several 

days at 40, 70 or 95 F at 60 per cent relative humidity 

and found the .6. of the milks to be 0.536, 0.538, and 

0.525, respectively. When the cows were housed 

above 80 F the percentage of SNF and protein in 

the milk decreased. The authors suggested the 

change in .6. might be due to a decreased secretion 

of milk sugar by those anima,ls housed at high tem

peratures. Kamal, et al. (6) found a lower concentra

tion of blood glucose in cows housed at 95 F than 

in those housed at cooler temperatures (down to 

35 F). 
Gaalaas (5) found increases in the body tempera

ture and respiration rate when Jersey cows were ex

posed to high atmospheric temperatures. He noted 

that these increases were not the result of high rela

tive humidity. However. the vapor pressure of air 

was higher at times of high body temperature and 

respiration rate. Lee (7) explained the importance 

of vapor pressure of air to animal comfort. At con

stant temperature, water evaporates more readily at 

low than at high vapor pressures . As the vapor 

pressure increases , evaporation is reduced. Vapor 

pressures of air in Tennessee range from about 3 to 

25 mm Hg; however, th ':! high readings occur in the 

summer when evaporation of water from the cow 

for cooling purposes is needed most. 

The strict enforcement of .6. standards on milk 

shipped interstate causes the handlers, and in turn 

the milk prcducers , to seek means of avoiding small 

.6. values. Grade A milk failing to meet the minimum 

standards has been diverted to manufacturing plants 

and at times of abnormally small .6.'s milk producers 

have been advised to refrain from rinsing teat cups 

between the milking of different cows. The serious 

nature of the problem and the apparent innocence 

of some of the producers prompted efforts to discover 

the relationships of various weather conditions and 

production factors to the production of milk of 

abnormal .6.. 

PnOCEDURE 

In cooperation with the Mid-South Milk Producers' Asso

ciation, questionnaires in regard to various production prac

tices were obtained in October, 1964, from 183 producers 

in 11 counties in the . 1emphis Milk Shed. Thirty-one of 

these producers were selected for further study over an 11-

month period beginning in October, 1964. 
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TABLE l. CORRELATION CoEFFICIENTS BETWEEN vVEATH EH \l AIUABLES AND FREEZING POINT DEPHESSION OF MILK 

l~n ox vill e Oct. 
63-64 Survey 

No. of Observations 2067 183 

V ariate 

Maximum D aily 
T emperature 

Sampling date -0.17 
1 day prior -0.17 
2 days prior - 0.16 

Vapor Pressure 
Sampling date - 0.12 - 0.01 
1 day prior -0.13 + 0.11 
2 days prior .. : . -0.13 + 0.01 

Relative Htmlidity 
Sampling- date + 0.005 -0.10 
1 da)rprior + 0.011 + 0.08 
2 .d ays prior - + 0.004 - 0.06 

Data from the offices of the South east Milk Sales Asso
ci ation, Bristol ; the Chattanooga Area Milk Producers' Asso
ciation ; and th e Knoxvill e Milk Producers' Association were 
analyzed statistically to detem1ine if breed , season or quantity 
of milk sold per p;.oducer had a significant relationship to 
the C. of th e mi lk A total of 4045 C. values on milk frorn 
234 different producers was analyzed. 

RESULTS At'\TD DISCUSSION 

The average t::. of the milk from 183 producers in 
the questionnaire was 0.533 -+- 0.004. Eighteen pro
duction variables shown by the t test not to be asso
ciated to a significant degree ( P > .05) with the 
t::. of milk were: (a ) county where the farm was 
located, (b) type of shelter, (c) frequency of milk 
pick-up, (d) type of barn, (e) type of tank, (f) milk
ing arrangement, (g ) concenh·ate supply compared 
to 1 yr earlier, (h) hay supply compared to 1 yr 
earlier; ( i ) access to water (daytime only, morning 
and evening, 24 hr ) , ·t f) source of water, ( k) type 
of salt mixture, (l ) type of concentrate, (m ) kind 
of hay, ( ·n ) type of silage, ( o ) pas hue vs no pasture, 
( p) type of permanent pasture, and ( q ) type of tem
pol.·ar·y _pasttire. Other production factors and wea
ther Variables showing a correlation coefficient of 
less than 0.1 with 6 were considered to be of minor 
significance in that these factors accounted for -less 
than 1 per cent of the total variance. T11ese included: 
ratio of concenh·ate fed, lb of concentrate fed per 
cow per day, per cent of protein fed, lb of hay fed 
per milking cow per day, lb of silage fed per milk
ing · _9ow· per day, lb of milk in one day's sh_iprrient, 
arid num_pei· of cows milked. The _ sampling date 
was the day the milk was picked up at the farm. 
The number of dry cows in the herd and the 6 of 

)!em phis 

F all \Vinter Sp ring Summer 
-- 196<1 64 -65 1965 1965 ~ 

149 136 555 309 

- 0.35 - 0.06 - 0.24 - 0.05 
- 0.34 -0.10 - 0.28 -0.03 
- 0.35 -0.07 - 0.23 + 0.04 

- 0.29 -0.06 - 0.26 - 0.07 
-0.24 -0.03 -0.25 - 0.04 
-0.21 - 0.04 -0.17 -0.09 

-0.21 -0.06 - 0.09 - 0.05 
-0.12 + 0.03 - 0.01 + 0.02 
+ 0.05 + 0.01 · + 0.07 +0.01 

the milk from that herd had a correlation of -0.12. 
This relationship, as well as the relationship of t::. 

and vapor pressure one day prior to sampling ( 0.11 ), 
and the correlation of -0.10 between 6 and relative 
humidity on the sampling date are small, each ac
counting for only about 1 p er cent of the variation 
in 6 in the October survey from Memphis. 

The influence of weather conditions upon the . t::. 
of milk from the 31 producers in the Memphis study 
was statistically analyzed after the t::. 's were grouped 
by seasons. In general, the weather conditions as 
measured in the winter and summer had very little 
bearing upon the t::. . In the fall and spring, how
ever, these weather conditions had higher correla
tions with the t::. of the milk (Table 1) . A negative 
correlation coefficient signifies that the t::. moved in 
the opposite direction from the variable. For ex
ample, a correlation coefficient of -0.35 between 
the high ahnospheric temperature on the sampling 
date and the 6 indicated that on those days when 
the weather was warm the 6 was less, ie, the milk 
froze at a warmer temperature. The data show that 
vapor pressure and atmospheric temperature in the 
fall or spring each account for about 10 per cent of 
the variation in the 6. Relative humidity on the 
sampling date was of some importance, accounting 
for about 4 per cent of the variation in the fall. 
Condensation of water from a moist ahnosphere on 
the walls of a _ cold bulk tank or lack of evaporation 
of water from this surface might account for this 
happening, but one would wonder why this did not 
occur in the summer also. 

Correlations between 6 and- weather conditions 
in the Knoxville area for 1963 and 1964 were calcu-

, 
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FREE ZING POINT DEPRESSION (C) 

.548 

Jan. Mar. May Jul. Sept. Nov . 

Month 

Figure 1. Freezing point depression of milk from selected 

producer~ in th e Knoxville and Bristol, Tennessee, markets. 

lated in the same manner as were those from the 
Memphis market. The results were very comparable 
to those at Memphis for the 11-month period. Atmos
pheric temperature and vapor pressure were more 
important than relative humidity as related to the 6. 

of inilk. The correlations of minimum daily tem
perature vvith 6. were almost identical with those of 
maximum daily temperatures. The vapor pressure 
is higher in the summer than in the winter, which 
might help to explain some of the seasonal variations 
which have been noted (13). 

Tl1e· 31· producers from the Memphis area were 
selected ·because they were in a geographical area 
of. that market in which some producers were ex
periencing. difficulty' meeting the 6. standards. The 
average ~ for this group for the 11-month period, 
October 1964 to August 1965 was 0.533. There were 
38 different producers represented from the Chatta
pooga area for the months September 1963 to July 
1964. The average 6. of this group for this time 

period was 0.531. 

The average 6. 's in the Knoxville and Bristol areas 
were 0.541 and 0.536, r~sp~ctively. These data are 

presented in Figure 1 for the two . year period and 
represent milk from producers selected at random 
with no consideration given to past 6. history. The 
average 6. for the years 1963 was faun~ to be dif
ferent ( P < .05) than the 6. for 1964. ·Likewise the 
6. 's for betvv>een months were different ( P < .01). 
A gradual downward trend in 6. is noted from Jan
uary to September, then a sharp rise to December. 
Several factors , such as feed changes, stage of lacta
tion and weather conditions may be contributing to 
this effect. 

Other Factors. 
The quantity of milk sold had but little bearing 

upon the 6., and no breed differences were noted. 
The average 6. of 353 samples,. from Jersey herds in 
the Knoxville market in 1963 was 0.543; the same 
average was obtained on 661 samples from Holstein 
herds. Comparable data for 1964 was 0.539 for 
Jersey milk and 0.538 for Holstein milk. Differences 
( P < .01 ) between producers were found in those 
two markets where the data were extensive enough 
to permit. analysis. Those producers who had large 
standard deviations in their monthly 6. 's tended to 
have a small 6. , indicating variations in the handling 
of the milk or animals. 

The 6 's from each of the four market areas were 
determined in different laboratories by different oper
ators using different c:ryoscopes . These facts should 
be borne in mind when comparing the 6. of milk 
from different geographical areas, as illustrated by 
Shipe (12). 
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BETTER MEAT PLANT SANITATION 
URGED IN SALMONELLOSIS CONTROL 

Salmonellosis , a foodborne disease caused by sal
monella bacteria, is transmitted to humans most fre
quently in poultry, eggs, and red meats , but its spread 
can be significantly reduced by better sanitation prac
tices in U. S. meat plants. 

These are the conclusions drawn by Robert An
gelotti and Keith H. Lewis, food research unit scien
tists at the U. S. Public Health Service's Taft Sanitary 
Engineering Center in Cincinnati. Their views are 
expressed in a paper, "Salmonellosis and - the Meat 
Industry," being published by the American Meat 
Science Association as part of the "Proceedings of 
the Annual Industry Research Conference." "The 
U. S. meat industry should accept a leading role in 
the reduction of food-borne salmonellosis," Drs. An
gelotti and Lewis declare, adding that unless it takes 
such steps, and unless its responsibility to itself and 
the consumer is discharged, better control of the 
disease by health agencies will not be possible. 

Salmonellosis in humans is reported with some 
regularity by every State, with estimated attack rates 
of 5 to 13 per 100,000 population for most of the 
United States. The national reported rate for 1964 
was 13.2% over 1963. Drs. Angelotti and Lewis re
port that the incidence of foodborne salmonellosis 
in the United States is steadily increasing. The dis
ease most frequently manifests itself as a violent 
gastrointestinal upset which is rarely fatal , except 

in infants and the elderly. 
Improved industry practices should emphasize ( 1) 

separation of sick from healthy animals enroute to 
slaughterhouse; ( 2) rapid transit of healthy animals 
under sanitary conditions from farm to slaughter
house; and ( 3 ) rapid processing of the animals in 
the plants and better sanitary controls in carcass 
handling after slaughter. 

Still another major source of infection which should 
be corrected, they reported, is salmonellae-contamin
ated feeds which are routinely fed to livestock. 

The authors point out that the incidence of animal 
infection with salmonella increases as the animals 
are moved through meat processing plants where the 
lack of proper sanitation contributes to widespread 
contamination. Better control of the disease may be 
effected by improved sanitation on the farm and 
during transportation, holding and processing. Since 
salmonellae-contaminated animal feeds perpetuate the 
cyclic route of infection, improved plant design and 
operations can help to produce salmonellae-free feeds 
and thus decrease the infection among animals. 

Dr. Lewis is Assistant Chief for Research and 
Training of the PHS Division of Environmental 
Engineering and Food Protection. Dr. Angelotti is 
Deputy Chief of the Division's Milk and Food Re
search unit at the Cincinnati research center . 
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ASSOCIATION AFFAIRS 
RESOLUTIONS ADOPTED AT IAMFES 

1966 ANNUAL MEETING 

The following resolutions were unanimously adopted by the 
membership at the 53rd Annual Meeting of the International 
Association of Milk, Food and Environmental Sanitarians, Inc. 
in Minneapolis, Minnesota, on August 17, 1966. 

RESOLUTION NO. l 

WHEREAS: The Secretary of the U. S. Department of Health, 
Education and vVelfare has been authorized to reorganize the 
and food ordinances and program; and 

WHEREAS: Public health food hazard control problems are 
becoming increasingly complex; and 

WHEREAS: The Milk and food sanitation activitie~ of the 
Public Health Service have long ftmctioned to support state 
and local programs in these areas, as evidenced by widespread 
adoption and use of Public Health Service recommended milk 
and food ordinances and program guides; and 

WHEREAS: This Association is deeply concerned with the 
public health problems aswciated with protecting the Nation's 
milk and food supply. 

THEREFORE BE IT RESOLVED: That the Secretary of 
the Department of Health , Education and vVelfare, the Sur
geon General of the Public Health Service and the Chief of 
the Bureau of State Services of the Public Health Service be 
urged to recognize, in the reorganization of the Public H ealth 
Service, tlw need to strengthen existing Public H ealth Service 
food hazards control activities and to expand Service activities 
to other food protection problem areas of public health signifi
cance, including increased assistance to state and local agen
cies in meeting th eir r esponsibilities; 

RESOLUTION NO. 2 

WHEREAS: The 53rd Annual Meeting of the International 
Association of Milk, Food and Environmental Sanitarians was 
held in Minneapolis, Minnesota, August 15 to 18, 1966, in 
the Radisson Hotel, at the invitation of the Minn esota Affil
iate; and 

vVHEREAS: The Local Arrangements Committee of tl1at 
Affiliate provided excellent facilities and services in the con
duct of the meeting; 

THEREFORE BE IT RESOLVED: That the Association ex
tend its sincere appreciation to the Minnesota Affiliate of the 
International Association of Milk, Food and Envircnmental 
Sanitarians, and that tl1e Secretary ce instructed to transmit 
this resolution to the President of the Minnesota Affiliate. 

RESOLUTI0:--.1 NO. 3 

\•VHEREAS: lt is call ed to the attention of the members of 
the International Association of Milk, Food and Environmen
tal , Sanitarians, assembled in Mi1meapolis, Minnesota, for 
their annual conference, that the Samuel J. Grumbine Award 
has been given to the Jefferson County Department of H ealth, 
Birmingham, Alabama, for outstanding achievement in the 
development of a comprehensive environmental health pro
gram; and 

\•VHEREAS: The Award named in honor of one of America's 
outstanding pioneers in public health, has been presented 
annually for 12 years and was won in competition with 
invitations to compete sent to more than 1,200 local health 
agencies representing every section of the United States; and 

WHEREAS: Through early recognition of the community 
health problems of a highly urbanized area, Jefferson County 
Department of Health has developed and conducted an out
standing housing program, an accident prevention program 
and many preventative measures for the prevention of the 
citizenry from potential hazards stemming from radiological 
sources; and 

vVHEREAS: These new en\'ironmental health programs have 
been inaugurated without any minin1i.zi.ng of the traditi"nal 
programs of milk and bod protection; and 

vVHEREAS: The foregoing accomplishments have been I 

achieved tmder th e abl e leadership of J. Carroll Chambers, 
M. D., M.P.H., H ealth Officer; Mr. Guy M. Tate, Jr., Di
rector, Bureau of Sanitation, and Mr. Paul Pate, Assistant 
Director, Bureau of Sanitation; aided by the professional 
sanitarians comprising their staff; now therefore be it 

RESOLVED by the International Association of Milk, Food 
and Environmental Sanitarians that the members congratulate 
Jefferson County Depann ent of Health, Binningham, Alabama, 
for its excellent contribution, for its development of an out
standing environmental health program in Jefferson C(J)unty. 

RESOLUTION NO. 4 

WHEREAS: It is called to the attention of the members of 
the International Association of Milk, Food and Environmen
tal Sanitarians, assembled in Minneapolis, Minnesota, for 
their annual conference, that the Samuel J . Grumbine Award 
has been given to the Imperial County Health Department, 
E l Centro, California, for outstanding achievement in tl1e 
development of a comprehensive program of food and drink 
sanitation; and 

\'VHEREAS: The Award, n:~med in honor cf one of America's 
outstanding pioneers in public h ealth, has been presented 
annually for 12 years and has been won in competition with 
invitations to compete to more than 1,200 local health agencies 
representing every section of the United States; and 

\\THEREAS : Witl1 the use of inventive methods, the health 
department has attained excellent results in its programs 
especially for training sanitarians, reviewing individual prob
lems in food establishments , and developing methods to cope 
with chronically occurring food ~ervice difficulties; and 

WHEREAS: The Imperial County Health Departm ent has 
solicited and received excellent cooperation from the food 
service industry of Imperial County in attaining this A ward; 
and 

vVHERZAS: Imperial County has received tl1 e highest sur
vey rating yet given to a local health department by the 
California State H ealth Department; and 

WHEREAS: This excellent record has been attained under 

---~ 
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the able leadership of Dr. Stanley J. Leland , County Health 
Officer; Leland E. Carson, Director of Sanitation; and 
through the efforts of Sanitarians, Roger S. Brown, Freel 
Singh, Ivan 1 ewman , and Virgil F ulm er; now, therefore, be it 

H.ESOLVED by the International Association of Milk, Food 

and Environmental Sanitarians that the m.embers ccngratulate 
the Imperial County H ealth Department for its contributions 
in th e area of health and in particu lar for outstanding achieve
ment in th e development of a compreh.ensive progranl of food 
and drink sanitation and upon being selected to receive tlfe 
annual Samuel J. Crumbine Award. 

REVIEW OF PUBLICATIONS SELECTED 
BY DAIRY FARM METHODS SUBCOMMITTEE 

The Subcommittee on Education of the IAMFES 
Committee on Dairy Farm Methods has selected addi
tional pamphlets, brochures and bulletins recom
mended to be of interest to sanitarians and fieldmen 
;'lctive in the fi eld of milk productiori. This is the 
third of a series of abstracts of such publications con
sidered to be valuable and useful as educational 
materials. 

l;'he publications selected by the Subcommittee 
are part of a total of some 200 received. The material 
was originally released by various university and 
stat~ extension services, departments of health and 
agriculture, suppliers to the dairy industry ' and 
others. In the following abstracts the source of the 
material is indicated as well as the date of publi
cation if available. 

HYDROLITIC RANCIDITY-SOME CAUSES 
AND CONTROL 

A release by the Extension Service of the Penn
sylvania State University, this 3-page mimeograph 
reviews some of the more common factors in milk
ing and milk handling that may produce a rancid 
flavor in milk. The author points 'out that hydro
litic rancidity is a deterioration of the breakdown 
specificially of butterfat in con~rast to oxidative ran
cidity. or other common bacteriological reactions . 
Freshly ru·awn milk from h ealthy' cows is never ran
cid. However, the susceptibility of milk to go rancid 
varies widely according to individual · cows under 
certain adverse . _cQnditions enum~r~ted in the dis
cussion. Control measures are :suggested. 

Rancid flavor· irr milk . has'' become more prevalent 
in recent ye~u·s _ .ft'p.d th~~ author considers that modern 
methods of l~an·<~lling! ll1 bulk tanks, pipeline milkers 
and every~other"day ·pickup is at least partly re
spohsible. . Also certain milk handling methods favor 
rin·cidity devel~pment thTOugh excess "activation" 
of the milk. The paper concludes by listing do's and 
don'ts such' as proper maintenance of - inflations and 
milk hoses and pipeline connections, keeping milk 
flow rate as high as possible, selecting bulk tanks of 
proper size; keeping pipelines tight, avoidance of 

risers and unf!.ecessary fittings, and. ,1mnnmzmg of 
agitation and freezing in the .bulk tan}<. 

SANITATION IN THE PRODUCTION . OF 
HIGH QUALITY MILK 

In this third part of a series of publications by the 
Chore-Boy Division of Golay and Co. of Cambridge 
City, Indiana, the ii'nportance of a complete sanitation 
program in the production of high quality milk is 
emphasized. The earlier publications dealt with the 
principles of vacuum milking and its relation to pro
duction per cow and with recommended methods of 
milking, handling, feeding and housing of dairy cows. 

Pointing out that the quality of milk and milk 
products ultimately determines the marketability and 
increased use and preference by consumers, this Part 
III , reviews the basic principles of sanitation in herd 
health, the preparation and care of the cows during 
milking, the handling and cooling of the milk in pro
duction and the best recommended practices of clean
ing and care of the milking equipment. Various 
methods of milking and pipeline cleaning are re
view~d and the recommendations of the Chore-Boy 
compa'ny are enumerated. 

· In brief discussions factors such as rancidity in 
milk, and undesirable flavors and abnormal milk are 
covered. Considerable space in the 38-page booklet 
is devoted to mastitis , its diagnosis, tes ting pro
cedures and steps for prevention and control. The 
scope and importance of the work of the National 
Mastitis Council is underscored. 

The pamphlet is summarized by a review of the 
principal features of Chore-Boy equipment and sys
tems and their advantages . f964. 

AN T IBIOTICS IN MILK-A REVIEW 

Stating that the widespread use of antibiotics h as 
conb·ibuted to the control of diseases and the nu
ti-itional vvell-being of lives t~ck, the authors of this 
29-page pamphlet, staff members of th~ D epartment 
of Dairy Science and Food Technology and the Col-

, 
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lege of Veterinary tledicine at the University of 
Illinois, indicate, -however, that the use of antibiotics 
in the h·eatmeiit of mastitis has sometimes created 
problems for the milk processor and consumer. 

Following treatinent of mastitis with antibiotics , 
they may be found in milk in sufficient concentra
tions to cause economic losses in cheeses and fer
mented products. Penicillin in small concentrations 
may cause reactions in highly sensitive individuals. 
A review of some nationwide studies and a dis
cussion of testing methods is given in the article. 
Certain public health factors resulting from the use 
of antibiotics in milk including the development of 

· sensitivjty reactions, increase of resistance of bac
teria . to antibiotics and the possibility that dairy 
foods may be made from milk containing antibiotic
resistant bacteria. 

The article reviews recommended methods for use 
of · antibiotics and precautions in withholding milk 
for human use following treatment. After adulter
~ted milk leaves the farm for the milk plant anti
biotics may be variously affected by processing treat
ments. Antibiotics, the authors point out, are rela
tively stable to pasteurizing temperatures and low 
temperatures. In storage at refrigeration tempera
tures up to seven days, however, there tends to be 
a loss in activity. Several substances have been 
found that will inactivate penicillin and methods for 
neutralization are outlined. 

·Recognizing that a complete, critical revievv of the 
subject of antibiotics is beyond the scope of the 
article, the authors state that the purpose of this 
review is to bring together information on available 
literature. A listing of some 210 references follows 

; the text. The pamphlet is a reprint from. the J ouri)al 
of Dairy Science, May, 1961, Vol. XLIV. No. 5, pages 
779-807. 

QUALITY STUDIES ON MILK 
COOLED IN FARM BULK TANKS . ' ~ 

Published · in 1958 this Bulletin No. 610 of the 
University of Vermont Agricultural E xperiment Sta
tion summarizes studies during a five-year period 
of · the quality ·of milk. handled through bulk-tank 
systems. Clear evidence was found . that .although 
farm bulk milk is generally of superior . q11ality be-
cause of more rapid cooling, many prodtieers have 
delivered milk of lower quality after a bulk tank in
stall;ation, according to the author. 

Four separate studies were undertaken and the 
results of each study are discussed. The ·'first study 
covered the quality of raw milk before and after 
conversion to farm bulk cooling. The second study 

was designed to obtain the temperature history of 
milk stored in bulk-milk cooling tanks and the third 
study undertook to compare the quality of farm 
bulk-cooled milk with that of combined deliveries in 
a bulk-pickup truck. Certain bacteriological factors 
were investigated on a limited basis in the fourth 
study. 

From the studies it appeared evident that variations 
of milk temperatures in properly operated farm bulk 
tanks do not lower quality during an every-other-day 
pickup schedule. Also bulk transport probably has 
little effect on quality aside from some lowering of 
creaming ability. The bacteriological studies indi
cated that the standard plate count at 32 C, using 
either of two currently approved media, gave a valid 
es timate of the bacterial population. Psychrophilic 
bacteria appear to be primarily responsible for in
creases in total count during prolonged refrigerated 
storage. 

RELATIONSHIPS BETWEEN MILK FAT RANCIDITY, 
SHORT CHAIN FATTY ACIDS, AND RANCID 

FLAVORS IN MILK 

Based on data taken from an M.S. thesis presented 
to Oklahoma State University, this article is a 3-page 
reprint from the Journal of Dairy Science, June, 
1963, Vol. XLVI, No. 6, pages 569-571. 

It is known that r ancidity is a combination of 
several flavors which can · be caused by a variety 
of treatments . It is also known that free fatty acids 
are at leas t partially responsible for rancid flavors. 
Other studies have evaluated rancid flavors in con
nection with total milk fat acidity but, according to 
the author, the data from these studies have not al
ways been · presented in a inarmer to calculate the 
degree of relationship betv,een acids and flavors. 
The subject experiment vvas designed so that statis
tical es timates could be obtained concerning the de
gree of relationship. 

In the study rancid fl avors were produced in the 
milk by various methods and free fatty acids were 
exh·acted by described methods . The article con
cludes that throughout the data the differences due 
to the treatment used to induce rancidity were· larger 
than anticipated. In view of these differences, the 
applicability of findings developed under any given 
set' of conditions to results under other conditions 
were questionable. There were variations in the 
organoleptic scores between judges and, although 
variations were not large, they did tend to reduce 
the size of the correlation coefficients so that the 
actual correlation may have been higher than in
cHeated in the data. 
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PURDUE UNIVERSITY MIMEOGRAPHS 

This is a series of four 2-page mimeographed re
leases by the Cooperative Extension Service, Purdue 
University, during January to April, 1964, designed 
for dish·ibution to milk producers. The first release 
covers "Milking Machine Operation" and discusses 
the characteristics of milking machines, pointers for 
proper milking, pipeline and milk filter standards in
cluding outside the line and in-line filters. Essential 
practices for the producer to follow are summarized. 

"Milking Management and Mastitis" is the subject 
of the second release and the most important factors 
of dairy farm operation and their relationship to 
mastitis and milk quality are enumerated. These 
include the general health of the milking herd, feed
ing practices and proper housing, milking order and 
care of the individual cows, preparation of the covvs 
for milking and milking practices, the importance 
of cleaning and sanitation and care of equipment. 
The value of veterinary help is emphasized. 

The third release covers "Milking Machine Main
tenance." Pointing out that abuses in mechanical 
milking are major factors in the development of 
mastitis, this bulletin outlines the important features 
in a prop::- rly designed and operated milking system . 
Milking machine manufacturers are credited with 
major improvements to aid the dairyman but there 
remain many operating responsibilities of the pro
ducer. He is encouraged to know everything possible 
about how a milking machine works, the testing 
equipment available and at least routine mainten
ance procedures. 

The last of the series of mimeographed releases 
covers "Tests for Mastitis." A brief discussion is 
given of the various forms of mastitis and some of the 
more commonly used tests are described. The re
lease is designed to give the producer at least a 
minimum of practical information on mastitis. 

USING FIELD MASTITIS TESTS 
TO IMPROVE MILK QUALITY 

This is a 5-page mimeograph addressed primarily 
to the milk producer and is designed to familiarize 
him with the more commonly used rapid tests for 
the evaluation of milk based on its leucocyte (white 
blood cell ) count. The California Mastitis Test, the 
Milk Quality Test and the Modified Whiteside Test 
are briefly described and procedures for running the 
tests and interpreting results are outlined. 

Benefits of the tests and their importance to the 
farmer in controlling mastitis is emphasized. Steps 
to correct or eliminate adverse conditions are ex
plained briefly. The producer is admomished to keep 

a jump ahead of the inspector and to use the tests 
to detect mastitis and other causes for high white 
cell count before these problems seriously affect the 
quality of milk being sold. 

The mim eograph was released by the Extension 
Service of Pennsylvania State University. 

QUALITY MILK AND CREAM ON THE FARM 

Pointing out that to a great extent dairy equip
ment has been moved from the plant to the farm 
in recent years, this 6-page Circular No. A-405 issued 
by the Extension Service of North Dakota State Uni
versity urges the producer to follow certain definite 
steps in order to market high quality milk and cream. 

Quality production demands that the producer 
make a determined effort to: ( 1) Maintain good clean 
healthful conditions and keep cows well fed and 
healthy; ( 2) Keep milk and cream clean and free ' 
from "off" odors; ( 3) Use an efficient detergent and 
sanitizer and practice proper procedures in cleaning 
equipment, utensils and containers used in the pro
duction of milk; ( 4) Cool milk below 45 F within 
2 hours after milking and keep below 45 F until 
d elivered; ( 5) Maintain dairy facilities so as to make 
quality production a pleasure not a chore. 

Recommendations for accomplishing these con
ditions are given in some detail in the folder which 
evidently is designed for milk production for manu
facturing purposes as well as the Grade "A" market. 
1962. 

MISCELLANEOUS 

Several publications in the form of short bulletins 
to producers or cards for use in milk houses were 
reviewed by the Subcommittee and considered to 
be of interest as educational material. 

"Milking Machine Maintenance" is a 2-page mime
ograph put out by the Extension Service of the Uni
versity of Minnesota. It is actually a check-sheet 
designed to aid the producer in maintaining the 
vacuum pump, the sanitary trap or v·acuum reserve 
tank, the vacuum controller , vacuum lines, stallcocks, 
drain valves, pulsators and teat cup liners. Step-by- . 
step suggestions are given for accomplishing proper 
maintenance and operation. The producer is re
minded that inasmuch as the milking machin~ is 
used every day, it must be kept in top operating 
condition to get all the milk, to reduce udder trouble 
and to save time. 1964. 

"Milk Flavor D efects" is issued by the Extension 
Service of the University of Vermont in the form of 
a milk house card. It lists in three columns the 

( •• I 
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more common flavor defects, their probable causes 

and recommended steps for prevention. Presented in 

such a brief and easily read form, the information 

should be useful to the producer as a reminder to 

employ good milking practices. 1959. 

"Dairy 3-Step Fly Control Program" is also in the 

form of a milk house card and is put out by ·whit

mire Research Laboratories of St. Louis, Mo. Utili-

zing a lay-out of a typical dairy farm set-up with 

the loafing and feeding areas, the barn, milking 

parlor and milk house, the chart endeavors to sho"v 

common fly-breeding areas and steps recommended 

for control of fly production and spread into milk

ing areas. The application of certain Whitmire in

secticides is tied in with the chart, utilizing a color 

pattern to facilitate selection of the proper compound. 

INTERIM REPORT OF THE COMMITTEE ON 
APPLIED LABORATORY METHODS- 1965 

• 

Goals for the Present 2-Year Committee 
1. To provide assistance, wherever possible, in the prep

aration of the 12th Edition of Standard Methods for the 

Examination of Dairy Pmducts and the 12th Edition of 

Standard Methods for the Examination of Water ancl ·waste

water, and to serve as a sotmding board for the IAMFES 

membership in regards to laboratory methodology to be in

cluded in both editions of Standa rcl Methods as well as those 

now included in the 9th Edition of Official Methods of the 

Association of Official Agricultural Chemists ( AOAC). 

2. To be well informed on th e subject of media certifica

tion and the programs suggested by APHA and others for 

implementing certification, and to provide an expression of 

the feelings of IAMFES when and where pertinent. 

3. To develop a continuing program concerned with new 

laboratory testing procedures or the validation of some that 

ah·eady have been proposed for inclusion in the 12th Edition 

of Standard Methocls, and to provide exh·emely valuable data 

in advance of preparation of tb e 13th Edition of Standard 

Methods . 
4. To emphasize the need of IAMFES for an Applied 

Laboratory Methods Committee and establish new areas of 

interest where the best opporttmities for committee conb·i

; butions now exist. To restate all charges to the committee 

and provide specificity to the general objectives where 

necessary. 

Activiti.es 
Participation in Revision of 11th Edition of Standard Meth

ods : As sh0\'111 in the interim report (J . Milk and Food 

Tecbnol. June 1964) most of th e A. L. M. committee are 

serving as chairman or subcommittee members in the prepa

ration of the 12th Edition of Standard Methods fo7' the 

Examination of Da.iry Products ( SMEDP). Final drafts of 

most of the chapters have been prepru·ed ru1d submitted to 

members of the various subcommittees for review prior to 

transmittal to chainnan and vice-chaim1an of the APHA Sub

committee on Standard M~thods. 
Some of the changes of laboratory methodology in the 

revision of the 11th Edition of Standard Methods include in

cubation of plated dry milk samples at 32° C for 48 homs, 

incubation of plates for psychrophilic bacterial cotmts at 7o 
C f<>r 10 days, and goliform counts of plates incubated at 

32° C for 24 ± 2 hours. The A.O.A.C. methods I and II 

for determination of phosphatase have been deleted as well 

as the SchaTer "one hour" laboratory method ; the Modified 

Spectrophotometric, Cornell and Rapid Dial ysis Methods have 

replaced the deleted methods. 

Media Cert·ification: Since the last report (June, 1964) of 

the Public Health Committee of the American Dairy Science 

Association, there h as been no further progress on the de

velopment of protocol for check testing of viable cotmt media 

by independent organizations in addition to industry evalu

ations. The colifom1 group chapter subcommittee recog

nized the need for certification of coliform plating and 

verification media. TI1e use of various lots and brands of 

colifonn media by some laboratories has indicated that the 

variability of growth inhibiting ingredients in these media 

inhibits growth of typical coliform bacteria. TI1e develop

ment of ctiteria for the cettification of coliform media should 

be considered and preemptive studies conducted to develop 

criteria for evaluating a suitable formulation of growth and 

inhibitory ingredients in these media. In .this regard, there 

appears to be need for the AL:tvf Committee to represent the 

International for APHA committee action on this subject. 

Fut·t£re Comm·ittee Responsib-il,ities : Although it has been 

difficult, during the last five yeru·s, to establish a unified 

committee program due to the tmavailability of committee 

members to meet and discuss problems related to the respon

sibilities of this committee, at some tim e other than th e 

annual rneeting, much information has been obtained through 

correspondence with individual members. The possibility of 

additional meetings of this committee, where necessary, will 

be considered in advance of annual meetings of the ADSA, 

APHA, and ASM. 

Considerable efforts are being made by the U. S. Public 

H ealth Service, Food and Dmg Administration, Association 

of Official Agricultural Chemists, and food microbiology 

organizations to establish uniformity in laboratory procedures 

for th e examination of foods which may lead to Standard 

Methods for the Examination of Foods. Since the IAMFES 

is concern ed with food sanitation as well as that of dairy 

products, it is natural that the Applied Laboratory Methods 

Committee should be concerned with the unifom1ity of food 

microbiology methods. Members of tllis committee have been 

requested, by the Chairman, to participate with A.O.A.C. 

referee laboratories in collaborative studies on food micro

biology. The Applied Laboratory Methods Committee has 

also been requested by the Food Hygiene Committee of the 

FAO/WHO of the U.N. to assist in the development of 

microbiological standards for foods. 

Due to the increased interest in food microbiology methods 

and st<mdards, and the need for continued activities in lab

oratory methods related to the exru:nination of dairy products, 

as well as water supplies and product-contact surfaces, th e 

Chairmru1 subdivided the Applied Laboratory Methods Com-
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mittee into three subcommittees with Vice-chail111en respon
sible to the Conui1ittee Chamnan; n am ely ( a ) Subsommittee 
on Laboratory Methods for the Exammation of 1ilk and 
Milk Products which would be responsible for laboratory 
activities concerned with microbiological and ch emical method 
studies; ( hQ Subcommittee on Laboratory Methods for the 
Examil1ation of foods which would be responsible for lab
oratory activities concem ecl pril11a1·ily with studies on micro
biological methods, and ch emical m ethods wh ere applicable 
to foods other than milk a11cl milk products; and ( c) Sub
committee on Laboratory Methods for the Exrunination of 
water a11cl other environm ental samples. One of the im
mediate responsibilities of this subcommittee would be to 
study the use of membrane filtration for viable and colifo1111 
cow1ts of ril1se and/ or swab solutions of product-contact 
surfaces which are required ill item l2p of the Grade A 
Pastemizecl Milk Ordinance recently published by The U. S. 
Public Health Service. Although some committee members 
may have responsibilities on all committees clue to theil· 
backgrotmcl and/ or motivation, it will be necessary to obtain 
adclitional qualified subcommittee members to fulfill the 
responsibilities of each subcommittee. 

This committee was also requested by the Am erican Struld
ards Association ( ASA) , U.S.A. Member Body of the Inter
national Standards Organization to advise the ASA how to 
vo te on apparatus (cheese triers and butter triers) for testmg 
milk and milk products which have been recommended as 
Intemational Standards. Due to the need for quick transmit
tal of reply, it was not possible to consult with fellow com
mittee members, and as a result, the chainnan voted approval 
of the recommended appru·atus following consultation with 
a san1plmg ell.-pert. 

Recommendations 

It is reconm1ended that additional IAMFES committees 
be form ed with responsibilities applicable to food production , 
processing, and distribution sanitation problems. The Food 
Hygiene Committee of the F AO/ vVHO has also eli.1Jressed 
interest • in food sru1itation problems and has solicited the 
Applied Laboratory Methods Committee for assistance in 
th ese problem areas. Because of the n eed for advisory 
assistance, due to th e everil1creasing technological changes in 
milk and food processing, the various committees within th e 
IAJ'v!FES can contribute significant information towards ans-

wermg potential sanitation problems. 
The IAMFES should, in its official capacity, recommend 

that government agencies provide support, financial and other
wise, for ALM conunittee collaborative studies on laboratorY 
methodology concerning dairy products, foods, air, wate'i· an;1 
other environmental fields. 

The committee solicits the comments of lAMFES mem
bers relative to any of the above described activities. 

CoMMITTEE MEMBERs 

Dr. A. Richard Brazis, 
Cha.i-Tman 

Milk Sanitation Research 
Robt. A. Taft Sanitary 

Engineermg Center 
4676 Coltm1bia Parkway 
Cmcmnati, Ohio 

Dr. David Levowitz 
Director, New Jersey 

Dairy Laboratories 
P. 0. Box 748 

Tew Brunswick, , lew Jersey 

Mr. J. C. McCaffrey 
( Illinois Association ) 
Chief, Bureau of 

Srulitary Bacteriology 
lllmois Deparhnent of 

Public H ealth 
1800 West Fillmore Street 
Chicago, Illmois 

Dr. Laurence G. Hannon 
( Miclligan Association ) 
Department of Food Science 
Michigan State University 
East Lansing, Michigan 

Dr. J. J . J ezeski 
( Minnesota Association) 
D epartment of 

Dairy Industries 

University of 1vlinnesota 
St. Paul, Mi1mesota 

Mr. Burdett Heinemann 
( Missouri Association ) 
Chemist, Producers 

Creamery Co. 
Box 1427 South Side Station 
Springfield , Missouri 

lVIr. Donald Thompson 
( Wisconsin Association ) 
\•Visconsin State Laboratory 

of Hygiene 
i\!adison, \-\Tisconsin 

Dr. F. E. Nelson 
( Arizona Association) 
Department of Dairy Science 
University of Arizona 
Tucson, Arizona 

Dr. J . E. Edmundson 
(Missouri Association ) 
Department of 

Dairy Industries 
University of Missouri 
Colmn bia, l'vlissouri 

Dr. Em! W . Cook 
(Pennsylvania Association ) 
Quality Control Laboratory 
Pine Road 
Philadelphia, Pennsylvania 

NEWS AND EVENTS 
REPORT ON WATER POLLUTION IN 

CONTINENTAL SHELF REGIONS 

The Environmental Science Services Adminish·ation 
(ESSA) , U. S. Deparhnent of Commerce, has re
leased a comprehensive study of economic activities 
including those related to waste disposal, water pollu
tion, and shellfish sanitation-in the regions of the 
United States' continental shelf. 

The report was prepared by the Battelle Memorial 
Institute of Columbus, Ohio, under conh·act from 
ESSA's Coast and Geodetic Survey. Objectives of 
the study were to assess the present economic value 

and future growth potential of activities on the con
tinental shelf and to evaluate the present and future 
needs of these activities for products and services 
provided by ESSA. 

United States coastal waters serve as a recreation 
area and as a source of seafood. At the same time, 
these waters are a dumping ground for the wastes 
of nearly a third of the U. S. population and the 
vast industrial complex located within 50 miles of 
the coast. As the population increases, the report 
predicts, indiscriminate waste-disposal practices could 
seriously tlu·eaten the use of the oceans as a food 
source. 

, 

, 
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Although only 30,000 people are directly employed 
in the shellfish industry, some 250,000 people are 
dependent on it for their income, and the annual 
community worth of the industry is estimated at be-
tween $200 and $250 million. The Public Health 
Service told the Battelle researchers that one-tenth 
of the acreage suitable for shellfish culture cannot 
be used because of pollution. In some areas, com
mercial shad and oyster fisheries have been wiped 
out by pollution of rivers and estuaries. 

The study concludes that waste disposal, water 
pollution, and shellfish interests have a critical need 
for three-dimensional information on current motion 
from the bottom to the surface in estuaries, bays, and 
harbors . With sufficient understanding of such cur
rents to be able to predict the diffusion of pollutants , 
waste disposal in coastal waters could be managed 
efficiently to avoid endangering recreation and food 
production . In 1964, the report estimates, $335 
million was spent for disposal of wastes on the con
tinental shelf. New York City's annual budget for 
sewage treatment and disposal is $13 million. The 
Metropolitan District Commission, which serves the 
Boston area, has an $8 million total annual budget 
for sewage treatment and disposal. 

• 

Pollution control and shellfish sanitatio~ cost an 
~ additional $6.5 million. Almost half of tl11S amotmt 

is spent to ensure that sanitary standards are main
tained in waters used for recreation. The balance 
is the cost of the shellfish sanitation program, con
ducted by the Public Health Service, state health 
departments, and the shellfish industry. 

The Environmental Science Services Administra
tion, a new agency created in 1965 by merging the 
\i\,Teather Bureau, the Coast and Geodetic Survey, 

; and the Central Radio Propagation Laboratory of 
the National Bureau of Standards, provides among 
other services nautical charts, tidal and current in
formation ; seismological, geomagnetic, gravity, hydro
graphic, and oceanographic data; and navigation 
and engineering positional data. 

In planning and designing sewage treatment plants, 
tide tables, current tables, tidal current charts, and 
harbor charts are essential. They are used to de
termine what type of treatment is required, how 
much treatment is needed, and where to locate waste 
outfalls. Tidal and current tables are indispensable 
to the shellfish sanitation program in establishing 

~ sampling techniques and determining the number 
and ,location of sampling stations. 

The report, Development Potential of U. S. Con
tinental Shelves, is available from the Superintendent 
of Documents, U. S. Government Printing Office, 
Washington, D . C. 20402. Price: $1.25 per copy. 

NEW SYSTEM OF SILAGE STORAGE 
HAS ADVANTAGES 

A new method of silage storage which promises 
to change age-old silage methods as well as the most 
modern, is being inh·oduced in this counh-y. Silage 
400%, according to National Cooperatives, Inc., Albert 
Lea, Minn. Lush grass, dry stalky pasture, wilted 
alfalfa, field corn, oats or pea vines are stored and 
costs come down considerably, a saving of 300% to 
kept in an exh·emely palatable state; high in lactic 
acid. This silage stack remains fresh and sweet over 
long periods of time. 

What is the new system? The farmer selects any 
level land where it would be convenient to have 
silage storage, lays a tough plastic sheet on the 
ground, and stacks his silage on top of the plastic 
sheet. Up to and exceeding 300 tons may be stacked 
on the sheet. After the stack is complete, anotl1er 
sheet of plastic film is sh·etched over the top. The 
edges of this are zip-sealed to the edges of the bot
tom sheet with a patented seal. An air hose, which 
had been inserted into the stack, is connected to a 
silage vacuum pump and the air is drawn out or 
evacuated from the stack. 

This is the key to the entire system. When the 
au· is pulled out of the stack, the stack compresses 
to about half its height. Silage under vacuum keeps 
entirely different from ordinary silage. Under vac
uum, silage plant life ceases; there is no heat. There 
is no fungus growth or propagation of insects. The 
stack remains fresh and sweet over long periods of 
time. 

Under vacuum, compression results il1 even fer
mentation. There is no burning away of sugar. Some 
carbon clioxide remains in the stack and serves two 
functions . Being heavier than air it prevents air 
from entering the stack and the carbon dioxide main
tains the silage in a fresh, unspoiled condition. Be
cause the vacuum keeps the stack below the tem
perature range of active bacteria, the farmer gets 
unspoiled silage high in lactic acid and extremely 
palatable. 

The plastic film is made to the quality specifica
tions of the CO-OP Brand by Gering Plastics Com
pany, a department of the Monsanto Company, St. 
Louis, Mo. The vacuum pump is made by the farmer
owned Universal Milking Machine Division of Na
tional Cooperatives, Inc. 

There is the utmost fl exibility in the use of the 
vacuum compression system of silage storage. The 
fanner may put his stack in tl1e open, ill a bam or 
lean-to almost anywhere convenient to the farmer, 
animal comfort and maximum accessibility of live
stock and feed to feedil1g areas. 
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Harvesting can be intermittent. One man can 
work on a stack daily and evacuate each night with
out undue heat occurring. Harvesting can be dis
continued and resumed at a later date for continued 
vacuum compression of newly cut silage. The top 
cover can be rolled back daily for refill without ill 
effect on the previously vacuum processed silage in 
the stack. 

Horizontal layering of various silage crops as they 
are harvested and stacked over previously compress
ed vacuum silage gives a complete admixture of the 
season's crops. As the silage is feel out in vertical 
cuts across the ration, a uniform feed is made avail
able. If a finish concenh·ate is desired, it can b e 
added at the far end of the stack for final feeding. 

Although forage is cut, it continues to live, respire, 
and use up food energy. This respiration continues 
to break clown sugars and other cligestable carbohy
drates. \ i\lhen the ordinary silage is stacked, tem
perature in ~he stack may rise to 130° accelerating 
the loss of sugar and other digestible carbohydrates 
to the extent that the weight of the material may be 
reduced 25% to 40%. 

Vacuum compression of silage, on the other hand, 
causes immediate suffocation of plant respiration. 
This conserves sugar levels for lactic acid production. 
Vacuum compression of silage, also, generally keeps 
stack temperatures below 85°F. This is b elow the 
blood-heat range which checks the growth of putre
factive bacteria and permits lacto b acilli to operate 
without competition to produce lactic acid rapidly 
without air. 

Under the vacuum compression of silage system 
because sugar is not destroyed by respiration or 
oxidation or by competition with aerobic bacteria 
and molds a wider range of herbages can b e success
fully ensiled. Legumes, clover dominant pastures, 
pea vines and low sugar plants when wilted slightly 
have made excellent vacuum silage. 

PORTABLE MILK TRANSFER STATION 

"A portable milking system on wheels" is the de
scription of the new line of Perfection Transfer Sta
tions, made by the Perfection Division, Sta-Rite 
Products, Inc. , D elavan, \ i\lisconsin. 

These transfer stations, according to the manu
facturer , cost less than one-fourth ,as much as "in
place" pipeline systems, yet provide all the step
saving advantages of a permanently installed system. 
Perfection Transfer Stations roll right along the milk
ing stalls. Milk is poured from buckets directly into 
the transfer station tank, from which it is either pump
ed to the bulk cooling tank or drawn out by vacuum 

using the existing vacuum system. Trips back and 
forth to the milk house with heavy milker buckets 
are completely eliminated . 

Perfection Stations are provided with 100 feet of 
clear plastic hose, to reach from the bulk milk cooler 
to the farthest stall in the barn. After milking, the 
entire unit can be sanitized and flushed in place. 
It can even be dried, using the new Perfection Elec
tric Hose Drier which dries. hose quickly and ef
ficiently. In-line milk filter is also completely wash
able. 

For the manufactured milk market, Perfection also 
makes a portable transfer station . Claw or pipeline 
milkers can be attached to cows, with unit milking 
directly into the transfer station. When the receiving 
chamber is full , the pump turns on and the milk is 
pumped directly to the bulk tank. 

For further information about Perfection Transfer 
Stations or other Perfection dairy equipment, includ
ing "Stop \i\Tatch" automatic milkers, write Perfection ' 
Division, Sta-Rite Products, Inc., 651 South Eighth 
Street, Delavan, 'Wisconsin. 

BRUCELLOSIS ELIMINATED IN WISCONSIN 

According to an annow1cement by the U. S. D e
partment of Agriculture, ·wisconsin has become the 
first of the major dairy states to have eradicated 
brucellosis and to be certified as Brucellosis free as 
defined by standards of the USDA. 

Maine, New Hampshire, Rhode Island, Connecticut 
and Utah as well as the Virgin Islands previously 
have been designated as brucellosis free areas. Wis
consin's achievement is especially noteworthy inas
much as , with its 4,500,000 head, it has four times 
the total cattle population of the otl1er states qualified. 

In addition to the states named 298 counties in 
19 other states and Puerto Rico have b een declared 
free, according to the announcement. Furthermore, 
37 states have achieved the status of Modified Certi
fied Brucellosis Areas by reducing incidence of the 
disease to less than 1% of the cattle population . 

Eradication efforts in ·wisconsin were begun a 
number of years ago but were reduced during World 
War II. Programs were resumed but progress was 
comparatively slow until the Chicago Health D e
parhnent in 1950 set a requirement that by January 
1, 1955 all milk for the Chicago consumption had to 
come from brucellosis free herds. Several other 
markets took similar action . 

The development and use of the "ring" test as a 
fast screening method also gave impetus to tl1e 
program. An intensified campaign county by county 
was put into effect with tw·o ring tests a year re
quired. The first test of the new program showed 
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41.4% of the herds tested to have infected animals. 
By 1952 reactors averaged about one in ten. On the 
29th and latest complete test reactors were .154 of 
1%, considered almost a minimum. Complete eradi
cation is expected by 1970, assuming that infection 
from outstate can be conh·olled. 

Some statistics on the successful program are of 
interest. It is estimated that since 1951 some 2,000,-
000 milk samples were taken, 885,000 herd tests with 
18,000,000 animals, 6,000,000 calves vaccinated and 
in excess of 861,000 reactors removed. The cost of 
the program since 1951 approximates $31,345,000 but 
this is easily offset by an estimated brucellosis loss 
in one three year period of $40,000,000 in milk and 
calves. 

According to the USDA report there were more 
than 300 cases of human brucellosis-undulant fever 
-reported in VVisconsin in 1948. Only n;vo cases 
have been reported this year. 

CHANGES IN KLENZADE MANAGEMENT 
PERSONNEL 

Marion E. Shepard 

Robert vV. Goodwin, Vice President and General 
Manager, Klenzade Products Division of Economics 
Laboratory, Inc. has announced the follo·wing organi
zational changes: Robert B. Barrett to Vice President 

1 and Administrative Assistant; Marion E. Shepard to 

• 

' Vic11 President and Director of Food Plant Programs; 
Larry A. Timm to Beverage Sales Manager; Jolm VI. 
McNeil and H. Glenn ·weavers to Area Sales Man-

agers; David K. Fricke to Manager, Dairyland Dis
trict; Fred Vv. Stege to Manager, Northeastern Dis-

Robert B. Barrett 

trict and James R. Welch to Assistant Manager, Farm 
Sales. 

Stege's district office will be Boston, Massachusetts, 
while the remaining men will work out of Klenzade's 
home office in Beloit, \i\Tisconsin. Klenzade manu
factures and markets a complete line of sanitation 
chemicals and application systems for the dairy, food, 
and beverage industries. 1Vlanufacturing plants aTe 
located in Beloit, Wisconsin; Chicago, Illinois; San 
Jose, California; Lyndhurst, New Jersey; and Dallas, 
Texas. 

STATEME TT OF OWNERSHIP, 

MANAGErv!ENT AND CIRCULATION 

( act of October 23, 1962; Section 4369, Title 39, United 
States Code) 

Of The Journal of Milk and Food T echnology, published 
monthly at Blue Ridge Rd ., R. R. 6, Shelbyville, Indiana, for 
October, 1966. 

The names and addresses of th e publisher, editor, and 
managing editor are : 

Publisher, International Association of Milk, Food and En
vironm ental Sanitarians, Inc. 

Editor, Dr. J. C. Olson, Uni versity of Miru1esota, St. Paul, 
Minn. 

J\lhmaging editor, H. L. Thomasson, R. R. 6, Shelbyville, 
Ind . 

The owners of International Association of Milk, Food and 
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The known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amotmt 
of bonds, mortgages, or other securities are : one. 
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stallation, Testing and Operation of High-Temperature 

Short-Time Pasteurizers, Revised will be available De
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CLASSIFIED ADS 
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SANITARIANS-Your skills are needed in Arizona. Ex· 
perienced professionals with two years of college will 
find growing programs, regular increases, career pro
gression, and personal satisfaction. Why not write us 
today? Arizona Merit System, '420 North 15th Avenue, 
Phoenix. 

HELP WANTED 
MALE OR FEMALE 

FOOD TECNOLOGIST with university training in mi· 
crobiology. Qua I ity control and product development 

with fast growing frozen food company. New laboratory, 
excellent opportunity and fringe benefits. Write P. 0. 
Box 128, Fort Atkinson., Wisconsin, 53538. 

SANITARIAN-Salary $491-$638. Requires B.S. Degree, , 
Experience required, Liberal fringe benefits, Longevity, 

three-week vacation, 12 day annual sick leave, Retirement 
plan. Department contributes to health insurance, car 
furnished,, wonderful climate, near excellen,t fishing and 
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Central Main Street, Pueblo, Colorado, 81003 (Telephone 
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FOR SALE 

Single Service milk sample tubes. For further in· 
formation and a catalogue please write, Dairy Technology, 
Inc., P.O. Box 101, Eugene, Oregon. 

Classified Ad Rates lOc Per Word-Minimum 1.00. 

Consistently accurate! 
-ln._~ A complete line of Babcock testers-8 to 36 

bottle capacity-in electr ic, hand and hand
electric models. Advanced features include 
the most accurate speed indicator known, 
variab le speed control and thermostatic hea t 
control. Gerber test models also available. 

Babcock Test Bottle Shaker. Ovate move
ment completely integrates acid with 
milk or cream, assures uniform testing, 
saves time. May be loaded while in motion. 
Made in 24 and 36 bottle models with sta
tionary or removable tray. 

Write today for full details! 
THE GARVER MANUFACTURING CO. 

Dept. JM UNION CITY, IND. 
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SPECIAL JOURNAL BINDER AVAILABLE 

Keep each volume of your Journal of Milk 
and Food Technology intact in this new es
pecially designed binder. 

1 Binder-$3.75 Postpaid 

2 Binder-$3.50 ea. Postpaid 

3 Binder-$3.25 ea. Postpaid 

4 or more-$3.00 ea. 

F.O.B. Shelbyville, Indiana 

(Shipping Weight-1 lb. 10. oz. each) 

HAS INDEX SLOT ON BACK EDGE - BINDER MADE OF BLACK PLASTIC. 
JOURNALS EASILY INSERTED AS PUBLISHED. 

IAMFES, Inc., P.O. Box 437, Shelbyville, Ind. 
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How can I<LENZADE 
CONTROLLED CONCENTRATION 

of lodophors improve quality, reduce costs? 
; 

Exclusive Mikro-Master is the on ly metering and dispensing equ ipment 
that controls injection of liquid Iodophor sanitizer into the water line on 
a volumetric basis. It precisely contro ls spot sanitizing of processing 
equipment. No wasted water or chemicals, no fading out of germicidal 
qualities . 

Water passing through the Mikro-Master drives a small positive piston 
pump whi~h delivers a specif ic volume of sanitizer per revolution . The 
resu It? Controlled concentration . 

Flow-activated Mikro-Master needs no outside source of power. There 
is no pre-mixing; you get a fresh sanitizing solution at all times. 

Mikro-Master can be quickly installed anywhere in the water line. 
Installation is supervised by Klenzade and the unit wi ll be inspected 
periodically and kept in f',lerfect condition at no cost to you . 

Klenzade Mikroklene DF Iodophor is the product of cho ice for use with 
the Mikro-Master. It is a powerful, fast-acting detergent liquid sanitizer 
effective against molds, bacteria , yeasts, and viruses. Goes directly into 

1 solution , and it complies with Food and Drug regulati ons for use without 
' a final rinse. Selection of Mikro-Master CPS and BW models for all types 

• 

o_f Sanitizing applications gives you pin-point control of sanitizing opera
tions. Contact your Klenzade technical representative or write us for 
more information. 

For completeness, quality, and 
cost co;-,tlol, it's 

KLENZADE PRODUCTS 
Division of Economics Laboratory, Inc. 

Dept. 1457, Beloit, Wisconsin 

Why milk and food processors spell clean with a .UK'' 
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QUESTIONS That Should· ~ ~ . ( 

Be Asked BEFORE Buying A i ,. 

Pipe Line Milking System. 
1. Is the Milking Unit lARGE enough to 

Break The Column of Milk- to maintain stable 
vacuum on all four teats without damming 
up or back-washing? 

2. Can Teat Cups be REMOVED from 
EACH INDIVIDUAL Quarter, as they milk out? 

3. Can the Milking Unit be ADJUSTED to 
AUTOMATICALLY prevent creeping teat cups? 

4. Is milk flow from each quarter 
VISIBLE? ·· 

5. Will the System be expertly Installed 
and SERVICED by a LOCAL Dealer? 

{If You'd rather NOT Tear Out This Page-Use This Coupon .) 

------------------------------· BABSON BROS. CO. DEPT. K 

Please Send Me A Copy of These 5 Questions 
and YOUR ANSWERS. 
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