
• 

JUNE, 1966 

Vol. 29 P. 177-210 No. 6 

53rd ANNUAL MEETING 
August 15, 16, 17, 18, 1966 

Hotel Radisson 
Minneapolis, Minnesota 

LOOSE LEAF PROGRAM INSERTS 

BETWEEN FRONT COVER AND PAGE I 

I 

~ .. . 



MAES ··uLTRA-SAN" CLEAR PLASTIC TUBING IS • •• 

''Clearly Superior:'~ 

AS T RANSPARENT AS GLASS AS FLEX IBLE AS RUBBER S" '~' fA RY - NON-TOXIC 

IMPARTS NO TASTE OR ODOR MUCH LESS DISCOLORATION EASY TO HANDLE 

MAES "ULTRA-SAN" DlOO 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 
methods - 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, PIPELI NES, ETC. FOR PAIL OR BUCKET MILK ERS FOR DUM PI:\G STATIONS 
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"ULTRA-SAN"e 
Clear Plastic MILK TUBING 

From the Manufacturer of Famous MAES Inflations 

SEND FOR FREE CATALOG TODAY, MAES INCORPORATED, DEPT. JTF 66, HOLLAND, MICHIGAN 



• 

i 

• 

We took an 
irritating problem 

off the farmers' hands. 

Cows love our solution, too. 

Udder cleaning was the problem. Many 
cleaners do a pretty good job, but may cause 
udder irritation and leave users ' hands rough 
and chapped. • We tackled the problem at 
our new Technological Cente r, and solved it 
by developing a great new product that 
makes farmers happy and keeps cows con­
tented. We call .it Bio-K™ Udder Cleaner. 
Its unique feature: lanolin. • Soothing, 
smoothing lanolin added to the bac­
teria -fighting iodine base of Bio-K 
makes the cleaner kind to human 

I 

and bovine skin . Fie ld tests proved the 
combination is like an iron hand in a velvet 
glove. • In helping dai ry farmers meet the 
highest product-quality standards, Pennsalt 
often transforms problems into rewarding 
solutions. You'll find such solutions through· 

ou t th e wide-ranging line of 8-K cleaners 
an d sanitizers. 

Dairy and Food Department, Pennsalt 
Chemicals Corporation, 3 Penn Center, 
Philadelphia, Pa. 19102 

{p~aN_N~ALT}® 
CP. ~~/.I~AL~ C C::;U IPM, :.lT 
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Detection of the 

SALMONELLA - SHIGELLA 
Group 

BACTO- S S AGAR 
a selective medium designed for isolation of fastidious Shigella and Salmonella strains . 
The selective action of the medium restrains development of coliform bacteria with mini­
mum restriction of the pathogens. 

BACTO-BISMUTH SULFITE AGAR 
a hi.gh selective medium for isolation of Salmonella typhosa. The unusual selective proper­
ties permit inoculation of the medium with large amounts of suspected material. 

BACTO-MacCONKEY AGAR 
an excellent differential medium for use in conjunction with Bacto- S S Agar and Bacto­
Bismuth Sulfite Agar. 

BACTO-TETRATHIONATE BROTH BASE 
BACTO-SELENITE BROTH 
enrichment media for isolation of intestinal pathogens. These are excellent aids in the 
detection of carriers and examination of other materials for members of the Salmonella 
Shigella group. 

Specify "DIFCO" 

DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 

Why is the 
ADVANCED MILK CRYOSCOPE 

e the recogJlized leader in cryoscopy? 

Complete detail.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. 
S. Easiest and most Accurate to operate. 
4. Only Advanced Milk Cryoscopes fo llow 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. 

II 

~ .JJDV.JJNCED 
~ /NSTRUMENTS,INC. 
43 Kenneth Street j 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 
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U.P. UNITED STITES PHARIUCEUTICil STINDIRDS 
CONTAINS NO ANIMAl OR V£GtTABlE FATS. ABSOlUTUT 
NEUTRAl. Wilt NOT TURN RANCID - CONTAMINATE 01 
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY~ PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

Tfci& ruce 
Jflibl-~ 
HAYNES-SPRAY 
6butd (le 116M f4 ~: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and fo, ALL OTHER SANITARY 
MACHINE PARTS whkh a'" 
cfeaned daily. 

Tlce IKodefut HAYNES-SPRAY IKelbd ~ .£~ 
C~IVUit3 HCUit flee IKi& O'UliKmcu cuuL Ccule 
R~ 6y flee U.S. PKblic Heaftk Setwiu 
The Haynes-Spray eliminates the danger of contamination which is 
possible by old fashioned -lubricating methods. Spreading lubricants 
by the use of the finger method may entirely destroy previoua 
bactericidal treatment of equipment. 

THE HAYNES MANUFACTURING CO. PACKED 1-12 OL CANS PER CARTON 
SIIIPP1NC WDGitT -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 SoplmfiwfM GMiu?t" 
THE IDEAL UNION SEAL FOR 

BOTH VACUUM AND 

PRESSURE LINES 

SNAP-liTE self-centering gaskets of TEFLON ore designed for all 
s tandard bevel seat sanitary fittings. They SNAP into place provid­
ing self-alignment and ease of assembly and disassembly. 
HAYNES SNAP-liTES of TEFlON ore unaffected by cleaning solu­
fions, steam and solvents. They will not embrittle at temperatures 
as low as minus 200 ° F. and ore impervious to heat up to 500 ° F. 

fOR A FITTING 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 

* Goskeh mode of DuPont TEFLON 00 TFE-FLUOROCARBON RESINS 

THE HAYNES MANUFACTURING COMPANY 
4180 LORAIN AVENU E • CLEVELAND, OHIO 44113 

HAYNES $NA-p!fi~E GASKETS 
"FORM·FIT" WIDE FLANGE 
HUGS STANDARD BEVEL 
SEAT FITTINGS 

DESIGNED TO 
SNAP INTO 

FlntNGS 

~LOW COST •• • RE-USABLE 

~ LEAK-PREVENTING 
NEOPRENE GASKET lor Sanitary Fittings 

(!ied ~ $NA1'!J'I'l'E r/eWaa~ 
right joints, no leaks, no shrinkage 

Sanitary, unaffected by heal or fats 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time-saving, easy to ensemble 
Self-centering 
No sticking to fiHings -
Eliminate line blocks 
Help overcome line vibrations 

long life, use over and over 

Ayoiloble for J•, J~•, 2•, 2~· and 3" fittings. 
Paclted 100 to the box. Order through your supply house, 

Available in bolh 
SPRAY AND TUBE 

All Lubri ·Fi lm 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 

< 
f 

For Use in Dairies- Ice Cream Plants - Breweries - • 
Beverage Plants- Bakeries- Canneries- Packing Plants ~ 

SANITARY • NON TOXIC • ODORLESS • TASTELESS 
SPRAY- PACKED 6- 16 OZ. CANS PER CARTON 
TUBES- PACKE D 12 -4 OZ. T!JBES PER CARTON 

THE HAYNES MANUFACTURING CO. 
CLEVELAND 13, OHIO 
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WE NEED AN INCREASE IN IAMFES DUES 

The time has come to face the issue and to con­

sider the financial status of our organization. Vve 

cannot continue to carry out our organizational re­

sponsibilities in this era of higher costs without a 

needed adjustment in our income. 
The programs and participating activities of Inter­

national are well known to the membership and all 

of us can take great pride in what is b eing accomp­

lished . The work of the Standing Committees has 

been outstanding and has received world-wide recog­

nition . Reports on the current programs of a num­

her of these Committees have appeared in recent 

issu es of the Journal of Milk and Food Technology. 

Space will not permit more than passing mention 

of the accomplishments and current activities of these 

Committees, such as the most valuable work of our 

Sanitary Procedures Committee through the years 

in its contribution to the development of the well­

known 3-A Standards for dairy industry equipment. 

Similar recognition must be given to our Committees 

in the es tablishment of criteria for food service vend­

ing equipment, baking industry equipment standards 

and in participation in nation-wide programs with 

NSF, NAMA, FDA, APHA, FDA, APMA, USPHS 

and many other organizations. The Farm Methods 

Committee has been particularly active in the inter­

sta te milk shipment program and the mastitis con­

trol program. Other Committees are credited for 

their major contributions in the fields of frozen 

foods , food-born e illness and communicable disease 

control , applied laboratory methodology, national 

labeling, and in various educational and professional 

programs. 

A major activity of IAMFES, of course, is the pub­

lication of the Journal. Since its inception in 1937, 

the Journal has grown in world acceptance and is 

now highly respected and recognized as the most 

authoritative and outstanding publication in its field . 

Articles published cover a very wide area of interests 

and many of the basic research and technical articles 

are abstracted for other journals and cited as reference 

material. 

The Journal is intended to provide a diversity of 

information and material of a non-technical and prac­

tical nature for the va1·ious needs of its readers. \tVith 

the expansion of the Journal staff by the addition 

of an Associate Editor, more articles and papers of 

general interest are being utilized vvithout sacrificing 

in any degree the highly technical reputation and 

stlanding of the Journal. In addition there has been 

greater use of information from industry on new 

products , equipment and processes, new techniques 

and practices and other items of value to the pro­

fessional sanitarian. 

An organization such as IAMFES, however, is use­

ful almost in direct proportion to the support given 

it by its membership. Active support, of course, be­

gins at the affiliate level and strong, well organized 

active affiliates are the foundation stones of the Inter­

national organization. At all levels, whether local, 

state or national , every individual member is in a 

position to receive direct benefits and should not 

hesitate to contribute his time, talents , efforts and 

particularly his financial support toward the overall 

success of the Association . Especially, no organiza­

tion can be successful in carrying out its responsibili­

ties to the profession or business it serves unless it 

has financial support to provid~ adequate funds for 

its operations. 

SEARCH FOR ADDITIONAL I NCOME 

Compared with other organizations serving pro­

fessional people, International has the unique but 

unfortunate position of operating on a very low bud­

get. This is certainly not news to the membership 

since this problem has been constant over a period 

of years . In spite of two increases in dues in the 

past fifteen years ( 1950 and 1960 ) and the almost 

continual search for outside sources for funds , the 

situation has now reached a very critical stage. 

Frankly, additional income must be provided from 

some source or the activities of the Association and 

its services to its members may have to be seriously 

limited. 

The problem of securing adequate income has been 

under constant study. In our letter to Affiliate Secre­

taTies on October 20, 1964, H. L. "Red" Thomasson 

reviewed some of the possible steps screened from 

a number of ideas and suggestions as follows: ( 1 ) 

Sustaining membership ; there is much opposition by 

industrial organizations which would be candidates 

for such membership and it is ques tionable whether 

substantial income could be realized from such a 

source. ( 2) Publication of handbook; this is desir­

able but would probably produce only small and cer­

tainly not immediate revenue. ( 3) Voluntary con­

tributions from affiliate associations from their re­

serve funds ; contributions were solicited last yea!' 

but the total contributed was less than $150. 

The Journal is a major source of income but is 

also a major expense and there is little prospect tor 

the organization to realize any profit from its oper­

ations. The Association's portion of current dues 

collected through affiliates is $5.00. The cost of 

printing and distributing 12 issues of the Journal is 

$4.20; hence each member actually gets back all but 

80c in the Journal alone. Other Association expen e 



178 IAMFE S DuEs 

for salaries, trave.l , meetings, office maintenru1ce and 
normal organization fun ctions must be fin anced out 
of income sources in addition to the SOc remaining 
from present dues. Sale of reprints, manu als and 
other publications and funds such as the $2500 allot­
ment from the National Labeling Committee for serv­
ices rendered are utili zed. The LC fund, of course, 
is no longer available to International. 

In substance, it appears that the only practical 
means of obtaining the vitally needed increase in 
revenue to meet current minimum requirements, to 
make up the deficit from the loss of the National 
Labeling Committee fu nds, and to finan ce the highly 
desirable and increasingly important expan ded pro­
grams, functions and services of the Association is a 
definite increase in the annu al dues. 

H o vv VVE CoMPARE VVITH O THER ORGANIZATIONS 

A review of other profess ional associations in our 
field which perform similar organization fun ctions 
reveal that current fees range from $10 to $15. For 
the mos t part these organizations have substantiall y 
greater memberships and p ublish larger and more 
extensive journ als. However, there can be no ques­
tion th at our own Journal of Milk and Food Tech­
nology compares 1~ost favorably in its. authoritative 
material, its wide acceptance and its coverage. 

In consideration of our minimum needs for curren t 
Association and Journal operations and in order to 
enable Intern ational to expand its activities and serv­
ices to an even more worth-while degree, it is the 
opinion of the E xecutive Board that our annual mem­
bership fees should be increased to $8.00 on an 
affili ate b asis and $10.00 on a direct b asis . 

In support of this proposa l-and again it may be 
f' mphasized that the new fee schedule will be sub­
stru1tially under that of associa tions of comparable 
character-a review of current fin ances and an enu­
meration of needs for relatively immedia te expansion 
is in order . 

Income for the fical year ending June 30, 1965 from 
Association dues, Journal advertising, reprint sales 
and the National Labeling Committee contribution 
amounted to $50,290. Expenses for the Association 
operations and the Journal publication totaled $48,674. 
Hence, there was a net balance of $1,617.00 for the 
pas t fiscal year operations. H owever, at present in­
come and without the National Labeling Committee 
fund the operations for the current fiscal year of 
1965-66 will end up with a deficit. 

OPERATING C osTs I NCREASED 

There can be no doubt that the cos t of doing 
Association business has . steadily increased in recent 
yeru·s . Even though "Red" has instituted every 

possible measure to reduce office and association 
business expense, it is obvious that some adjustment 
in current salaries and particularly in providing addi­
tional office help is not only logical but long overduf!:. 

As "Red" pointed out in his letter to the Affili ates, 
he has continued to operate as E xecutive Secretary 
and Man aging Editor with only one full time clerk 
in spite of the fac t that the Association has doubled in 
number of members with a resulting definite and 
steady increase in office detail ru1d general costs of 
doing b usiness. F urthermore, his salary rates have 
remained substru1tially the same. 

"Red" has the responsibility of running the affairs 
of the Association not only at our Shelbyville office 
b ut also i11 the manifold contacts and relationships 
with Affiliates and outside organizations. He also 
has the task of publishing the monthly Journal, in ­
cluding procurement of advertisin g, make-up and 
printing and distribution. 

Lack of adeq uate office personnel has required 
"Red's" presence at Shelbyville for greater periods 
of time and has reduced h is opportunities fo r affili­
ate and outside contacts. An additional full time girl 
was authorized last year but for budget reasons has 
not been employed . It cannot be questioned that 
more offi ce personn el is needed to allow "Red" to 
ex tend his operations in the field to serve the Associa­
tion more effectively. 

The expansion and ex tension of the Journal has 
been outlin ed . Sin ce th e Journal is not self support­
ing, some of the expansion to provide a publication 
to meet the broad interes ts of our members will have 
to be fin anced out of add itional funds. 

Many Standing Committee functions have had to 
he curtailed because of lack of fin ances. Since these 
activities give substance to the fundamental purpose 
of our orgru1ization, it is essential th at the work of 
these committees, present and future, be adequately 
supported . 

EED FOR E XPA 1 DED ACTIVITIES 

There is much to be done and many avenues in 
which the work can be usefully expanded . Efforts 
of tl1e 3-A Committee should not be limited to the 
dan·y field but, in keeping with other industry de­
velopments, must be extended to other aspects of 
food processing. A number of food service equip­
ment standru·ds are in various stages of development 
<md many tasks remain yet to be completed. The 
current report of the Applied Laboratory Methods 
Committee recognizes the need for more collaborative 
studies in food microbiology methods and for de­
veloping further standards in the examination of food 
products, v.~ater , air and other enviTonmental srunples. 
Other Committees face similar challenges in this 
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rapidly changing world of sanitation and public 
health. 

\Vitb an expanded association program some ad­
justment in travel reimbursement is warranted. Most 
organizations provide for necessary travel of officers, 
executive boards and certain committee activities. 
For the most part International has had to rely on 
the willingness of its leaders to finance their own tra­
vel, or to attempt to schedule meetings in conjunction 
with other programs where travel financed for other 
purposes can be utilized. This obviously curtails 
the activities of our officers and committee men, all 
of whom volunteer their time as well, and reduces to 
a minimum the potential benefit of these organization 
functions. Other associations have found it expedient 
to support these essential activities by at least partial 
reimbursement of expenses incurred. 

There is also a problem of securing speakers for 
our Annual Meeting and the Program Chairman is 
largely limited in his selection of speakers to persons 
able to travel on their company expense or public 
agency budgets . \Vhile we are indeed fortunate to 
have had outstanding speakers at our meetings, il 
has been the experience of other organizations that 
programs can be definitely expanded in scope and 
calibre if some speaker expense funds are available. 

PROPOSED I ' CREASE MoDEST 

1lany other reasons for increasing Association 
operating funds can be cited. It may also be ques-

tioned that a fee increase of $3.00 is warranted. In 
his letter to the Affiliates "Red" stated that in order 
to finance the costs of the part time Journal editor 
already employed and the full time girl authorized 
for his office, a minimum of $7,000 would be needed. 
Other essential activities and expanded functions of 
your Association will necessitate the additional funds 
expected to be realized from the increase. 

On the basis of a present membership approximat­
ing 4000, an increment of $12,000 from the $3 fee 
increased might be anticipated. However, it has 
been the unfortunate experience of most organizations 
that there is a loss in membership when dues were 
raised. Our loss in 1960 vvas less than 10% which 
fortunately has been offset by sqbseguent new mem­
berships. A similar temporary loss may also be ex­
perienced this time but it is hoped that it can be kept 
to a minilntm1 by this full explanation of the needs 
of your Association , its plans for the future which 
will directly benefit the individual member, and a 
frank comparison of the situation of IAMFES in com­
parison with other professional oragnizations. 

A sum of $3 per year is not significant in today's 
living, (less than 6c per week) and as a contribu­
tion to the welfare of your Association it can bring 
you manifold professional and personal benefits. 
Moreover, you will be a continuing part of an organi­
zation ii1 which you can take great pride and which 
will be able to furth er its major contributions in the 
fi eld of sanitation and public health. 

U.S. TRADE CENTER IN FRANKFURT SETS 

ENVIRONMENTAL TEST EQUIPMENT SHOW 

The U. S. Department of Commerce today announced a 
tmiqu e oversea~ show-and-~ell exhibition of equipm ent tu 
create any environment affectin g man and his product~. 

The ~how will be staged October 5-12, 1966 at the U. S. 
Trade Center in Frankfurt, Cermany. It will be devoted to 
advanced V. S. equipm ent to test product performance under 
such simulated conditions as vibration shock, extreme tem­
perature and pressure, hwnidity, solar and nuclear radiation , 
and products reaction to s'ea salt, sand, du~t, mold and fungu~ 

corrosion . 

Plm1ned by the Department's Bureau of International Com­
merce ( BIC ) with assistance and cooperation of the Institute 
of Environmental Sciences of Mt. Prospect, Illinois, th e 
Frj!nkfurt show is expected to attract buyers, agents, dis­
tributors, technicians and end users from throughout \¥est 
Germany and neighboring countries. The show's sales target 

i ~ th e European producer of electronic components and sy~·­

tems, space vehicles and satellites, weather rockets, phar­
maceuticals, p aper, textiles and lumber, and the food and 
transportation industries. 

A BIC survey, conducted by Mr. A. Billet, Past President 
of th e In, titute of En vironmental Sciences, shows that these 
industries are in th e market for laboratory and plant simu­
lation devices to aiel in designing m1d producing better equip­
ment and conswner goods. Sales opportunities for U. S. 
products are promising. 

U. S. firms interested in takin g part in the Frankfurt Trade 
Center show may obtain additional infonnation from the 
Bureau of International Commerce ( code 8193) , U . S. De­

partm ent of Commerce, Washi11gton, D. C. 20230 (Phone: 
area code 202 \ ¥ 0 7-5791) , or from any of the Department's 
42 Field Offices. 
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. A SUGGESTED SANITARY STANDARD FOR FREEZER-DISPENSED ICE 
MILK, MALTED MILK, AND SHAKES 

K. c. vVEcKEL ' 

Department. of Dairy and Food Industri.es, 
University of ' Visconsin 

( Received fo r p uhlication Dccemher 17, 1965 ) 

The ExecutivE' Board of the \IVisconsin Intrasta te 
Milk Shippers Conference directed the appointment 
of a Committee to review standards and problems 
in the produ ction and dispensing of soft-serve freezer­
dispensed products , in cludin g beverages made with 
dairy products, such as soft-serve dispensed goods, 
malts ,and shakes . The Committee was requested to 
propose standards for consideration for adoption by 
the Conference. 

The Committee, in a survey of a number of state 
and city ordinances and regulations, was unable to 
locate sanitary standards for fr eezer-d ispensed pro­
ducts suitable for Conference action. The survey 
indica ted frequent use of a standard plate count 
standard of 50,000/ ml, and a coliform count standard 
oF 10/g of product. Unpublished data from Com­
mittee members, and others, indicated some 25% of 
samples tested exceeded these standards. Foltz and 
J\llickelson (1) reported 81 of 100 samples of vanilla 
flavored malted milk shakes contained coliform or­
ganisms; 10 contained coagulase p ositive phage 
typable strains of staphylococci. Only 39% had 10 
or fewer coliforms per gram. The Committee con­
clud ~ d there definit ely was need of improved regu­
latory supervision of th ese types of freezer-dispensed 
produ cts. It was dedu ced that about 60% of the 
cities within the State make some evaluation of these 
produ cts, som e regularly, others irregularly. 

There are a number of conditions in fr eezer-dis­
pensing operations that can affect adversely the 
sanitary quality of ' these products. There often 
exists in adequate training of personnel in essential 
sanitary procedures. There is a high turnover rate 
in personnel, and frequently, particularly in peak 
seasonal periods, young people are employed. Fre­
f]U ently, utensils are neither properly washed nor 
sanitized . The conditions of withdrawal of mix 
from hoppers and freezers, and accumulation of mix 

'The following members of the Committee participated in 
the survey and development of th e Standard during 1964 
and 1965: Dr. Robert Bradley, Roy Clary, Sylvester Danen , 
Will iam Ebert, Ed Calloway, Stanley Goldschmidt, Howard 
Householder, \•Villiam Hansen, John McClelland, Dr. R. .1vl. 
Parker, Albert Paulson, A. E. Rost, Albert Schroeder, George 
Stewart, VV. L. Schu ltz, A. Trinrud , Arnold Van Thull enar, 
Wes ley Wise, Duane York and K. C . Weckel. 

dri ps and leaks is beli eved to be a major problem. 
Failure to maintain constantly low temperature of 
the mi x (such as a t time of delivery) is believed 
frequent. Delivery of mix in bulk quantity is a 
recent development and requires assessment. 

The Committee on Ice Milk and Frozen Desserts 
su hmitted a proposed standard for supervision of 
fr eezer-dispensed d esserts vvhich was adopted by the 
\Visconsin Conference on Intrastate shipments (2) . 
.T.n the light of apparent need for such standards, it 
is suggested for applica tion elsewhere. 

SuGGESTED SANITARY STANDAJ1DS FOR F REEZER - D ISPENSED 

FROZE ' DESSERTS 

Freezer-dispensed frozen clesse1ts, i.nclud i.ng soft -serve goods 
made with dai1·y products, ice milks, malts, and shakes. 

Bactel"iological Standards. Sanitary procedures in the pro­
cessing, handling and storing of freezer-dispensed desserts, 
including soft-serve goods, ice milks, malts and shakes, and 
ices and oth er similar dessetts shall be such that the finished 
product shall h;tve a bacterial plate coun t not to exceed 
50,000/ g, and a coli fo m1 cOlmt not to exceed 10/ g. Samples 
of such products used to detennine compliance with bac­
teriological requirements shall be obtained from supplies 
owned by or in possession of the operator of the dispenser 
whether stationary or mobile. 

Temperat u:re Standards. Dairy produ ct mix shall be de­
livered to tbe dispenser operation and therein h eld con­
tinuously at 45 F or less until th e mix enters th e freezer­
dispenser. Bulk mix shall be delivered only to the operation 
properly equipped to handle such product. Th ese standards 
shall also apply to open conta iners of fluid sterile mix and 
reconstituted dry mix. 

Equipment Standards. New equipment used for p repar­
ation and d ispensing of sem i-frozen soft-serve goods, malts, 
shakes, ices or similar products shall confom1 to all applicable 
standards of construction fo r such equipment established by 
the National Sanitation Fou ndation and the 3-A Sanitary 
Standards Committees. 

Sanitation Pmcedures. All equipment used in freezer­
dispenser operations sha ll he dismantl ed, washed, rinsed , 
and properly left to air d ry after each day's use. Related 
facilities such as malted milk mixers, cups, paddles, spatulas , 
etc., shall be similarly washed, rinsed, and properly set to 
drain and dry. All equipment shall be san itized by solutions 
containing not less than 100 ppm available chlorine or its 
equ ivalent before subsequent use. 

\•Vhen in the opinion of th e sani tarian the dispensing equip­
ment, contain ers, or utensils are unclean, or insanitary, or 
their use is such that the resulting dispensed product is 
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contaminatea, the sanitarian may attach a quarantine tag 
to this equipment. Any equipment or container so tagged 
shall not be used until made acceptable and released from 
quarantine by the sanitarian. 

The fo llowing instructions are recommended for guidance 
of sanitarians and dispenser operators: 

l. Each day-cl isassem ble all freezer-dispenser machine 
parts in contact with the mix or product, and properly wash 
them with detergent solution, rinse, and store to dry. Similar­
ly wash related utensi ls such as malted mixers, cups, paddles, 
piping, and so for th. 

2. Each day-thoroughly rinse the assembled machine, 
piping, mixer, and the utensi ls immediately before use with 
a solution containing not less than 1GO ppm chlorine, or an 
equally effective sanitizer. 

3. All mix shall be held at 45 F or less at all times. 
4. Mix retained in the hopper, and mix retained in the 

freezer may be withdrawn at the end of the clay into a clean, 
sanitized, and covered container of approved type and stored 
at 45 F or less for subsequent use. Mix separately collected 
from leaks or drips should be discarded . 

5. A typed or printed description of the exact washing and 
sanitizing procedures to be used for the equipment, including 

the method of preparing detergent so lutiOn :mel the sani­
tizing solution (strength and nam e of sanitizer ) and the 
procedure to be used in salvaging mix and frozen product 
from the freezer shall be posted convenientl y near the 
freezer. 

Posti-ng of Instructions for Personn el. 
Typed or printed instruction ,; fo r personnel sha ll be posted 

near the freezer. The instructions shall include: 
l. Method of preparing detergent wash solution, ( name 

and amount of detergent , and amount of water). 
2. List of all items to be washed with detergent solution. 
3. Procedure to be used in salvaging mix and frozen product 

from freezer hopper, and freezer barrel. 
4. Procedme to be used in preparing sanitizing solution, 

( name and amount of sanitizer, and amount of water). 
5. List of all items to be treated with sanitizing solution. 

REFERE, CES 

l. Foltz, V. D. and Ross Mickelson. Sanitary studies on 
milk shakes. J. Milk & Food Techno!. 27: 139. 1964. 

2. \.Yisconsin Conference on Intrastate Milk Shipments. 
Proceedings of Conference. October 7, 1965. 

PUBLICATIONS OF INTEREST 

Editorial Note: Listed below are books, pamphlets and 
reprints on a variety of subjects considered to be of in· 
terest. Request for material shouldt be addressed to the 
source indicated. Note cost af books and certain items. 

Information, Influence and Communication. A collection of 
25 papers by social scientists and public relations practitioners . 
Edited by 0. Lerbinger and A. J. Su ll ivan. Basic Books, Inc., 
New York, N. Y. $8.50 

Proceedings ational Conference on Sa lmonellosis, March 
1964, Atlanta, Ga. Supt. of Doc:. , Govt. Printing Office, 
Washington, D . C. 20402 $1.50 

Food Quali ty: Effects of Production Practices and Pro­
cessing. G. \V. Irving, Jr. and S. R. Hoover, American Soc. 
for Advancement of Science, \.Yashington, D. C. $8.50 

Explorations in Future Food-Processing Techniques. Re­
view of freeze dehydration and food irradiation. Edited by 
S. A. Goldblith . The M. I. T . Press, Cambridge, Mass. 
02142 $5.00 

Publications of U. S. Dept. of Commerce Clearinghouse for 
Federal Scientific and Technical Information. (Order from 
Clearinghouse, Dept. of Commerce, Springfield, Va . 22151 

Report No. ID0-10042. Suitability of Potato Products Pre­
pared from Irradiated and Chemically Inhibited Potatoes. 
$2.00 
Report No . AD-613-950. Induced Radioactivity in Foods 
and Electron Sterilization. $3 .00 
Report No. AD-621-921. Resistance of Microorganisms to 

l Ionizing Radiation Applied to Foods. $1.00 
Milk and Milk Products Equipment. A Guideline for 

Evaluating Sanitary Construction. Supt. of Doc., Govt. Print­
ing Office, Washington, D. C. 20402. 20c. 

Screening Tests for the Detection of Abnormal l'vfilk. Supt. 
of Doc., Govt. Printing Office, Washington D . C. 20402 

Plastics Pipe Standards and Use in Water Systems. Edward 
H. Look, President, Plastics Pipe Institute. (Order from 
Portco Corp., Paper and Plastics Div., Vancouver, vVash.) 

Automation in Deep-Fat Frying. Gifford-' 'Vood, Inc. Hud­
son, N.Y. 

Measurement and Removal of Soil from the Surface of 
Canning Tomatoes. Agricultural Extension Service. Univ. 
of California, Davis 

Selected U. S. Government Publications. (Order by Cata­
logue No. from Supt. of Documents , Govt. Printing Office, 
Washington D. C. 20402) 

Cat. No. FS 2.302:F-10/ 2. Packaged Disaster Hospital, 
Custodian Handbook 25c 

Cat. No. A 1.76:290. Suggested Guide for the Use of In­
secticides to Control Insects Affecting Crops, Livestock and 
Households. 200 pp. $1.00 

Cat. No. C 4l.2:R ll/ 2. Current Status and Commercia] 
Prospects for Radiation Preservation of Food. 55c 
Cat. No. D 212-6/ 3:F 73. Food Operations Reference Man­
ual. ( U. S. Navy on-the-job training manual to consist 
ultimately of 8 sections in looseleaf form. This first incre­
ment contains Sec. A, Introduction and Sec. D, Food Pro­
duction. ) 568 pp. $4.50. 

Cat. No. A 93 .27:25. Increasing World Food Output, 
Problems and Prospects. 45c 
Cat. 1o. FS 2.2: P 96/7/ 964. The Public Health Service 
Today. 30c 

Cat. No. PrEx 8.9 :966. Federal vVater Reources Researc:h 
Program for Fiscal Year 1966. 15c 
Cat. No. C 41.2:W 29/ ll. Size and Regional Trends for 
Pressure Pipe in \ Vater and Sewage Systems. lOc 
Cat. No. FS 2.94:964 Pollution-Caused Fish Kills in 1964. 
25c 
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EFFECT OF THE TYPE OF BACTERIOLOGICAL PEPTONE IN THE 
PLATING MEDIUM UPON THE ENUMERATION OF PASTEURIZATION­

RESISTANT BACTERIA IN MILK' 
vV. R. THOMAS2

, G. w. REINBOLD AND F. E. NELSON
3 

Deportment of Dairy and Food Industry 
lowa State University, Ames 

(Received fur publica tion Jan nary 13, 1966) 

SUJILMARY 

Various bacteriological peptone.~ were studied as to effects 

on enumeration of pasteuriza tion-resistant bacteria in milk. 

No appreciable differences were observed in co lony counts 

of unheated cultures of thermoduric Micrococcus varians ru1d 

A1throbacter illld Streptococcus sp. when plated with med ia 

containing different peptones. After laboratory pasteurization, 

colony cotmts differed substru1tia ll y. Usuall y, media pro­

ducing th e highest cotmts yielded the largest and most easily 

discernible colonies. Bacto-Tryptone was deficient for colony 

development of thermoduric streptococci. Results indicate 

that, although seemingly adequate for enum eration in raw 

milk, the bacteriological peptone currently recommended for 

the standard plate count may not be satisfactory for th e 

determination of th e maximum viable bacteria population of 

pasteurized milk. 

Before publication of the seventh edition of Sta·nd­

ard ·Nl ethods for the Exam.ina.ti.on of Da·iry Products 

(2) in 1939, Nutrient agar, containing beef extract 

and peptone as nutrient sources, was recommended 

as a plating medium. Previously, little regard had 

been given to the particular type of peptone used. 

Bowers and Hucker (.5) suggested the use of an im­

proved plating medium containing 0.5% tryptone (a 

casein-digest peptone), 0.1% glucose, 0.5% skimmilk 

and agar. Comparing this medium with Nutrient 

agar, plate counts were 36% higher on 134 samples 

of raw milk and 350% higher on 77 samples of pas­

teurized milk. Similar results were repo1:ted by other 

inves tigators (6, 7, 20) when plate counts on the two 

media were compare,d. Abele (1) suggested further 

refinement of the proposed medium by the inclusion 

of beef extract. Consequently, a plating medium 

containing tryptone, glucose, beef extract, skimmilk 

and agar replaced Nutrient agar as the official plating 

medium in 1939 (2). Several investigations (9, 10, 

11, 12, 13) demonstrated that the newly adopted 

medium, TGEM agar, was superior to Nutrient agar 

for the enumeration of bacteria in milk, especially 

'Journal Paper o. J-5304 of th e Iowa Agricultural and Hom e 

Economics Experiment Station, Am es, Iowa. Project No. 

1050. 
"Present address: Deparbnent of Food Science and Tech­

nology, University of California, Davis. 
"Present address: Deparbnent of Dairy Science, University of 

Arizona, Tucson. 
·•sheffi eld Chemical, Norwich, N . Y. 

for pasteurized milk and heat-treated bacteria. Nel­

son (14) also reported that variations in the tryptone 

content of the plating medium and the time of addi­

tion of the bacteriological peptone in the preparation 

of the medium influenced colony development by 

heat-treated bacteria . 
Because of difficulties wi th precipitation of the 

skimmilk in the TGEM medium, studies (15, 16) 

were undertaken to find a suitable milk-free medium 

to replace TGEM agar. As a result, Plate Count agar, 

containing tryptone (a pancreatic digest of casein), 

yeast extract, dexh·ose and agar, was officially rec­

ommended in 1953 (3) and currently is recognized 

(4) for the standard plate count of milk. 

The role of bacteriological peptones in bacterial 

growth has been investigated by many workers. 

Bowers and Hucker (5) stated that hydrolyzed casein 

was an excellent source of nitrogen for bacterial 

growth, particularly for those microorganisms associ­

ated with milk. They assumed that the efficiency 

of hydrolyzed casein depended upon the large 
amount of h·yptophan in casein which became avail­

able when the casein was hydrolyzed either with 

trypsin or pepsin. Shrader (17) compared lO milk 

plating media prepared with various peptones. Pep­
tones varied in their cultural effects, and media of 

different nitrogen composition were said to affect the 

cultural characteristics of various bacteria. He fur­

ther stated that bacterial cultme media must possess 

lower nitrogen compounds for proper growth and 

that amino acids in proper concentration were gen­

erally the most important nih·ogen compounds for 
culture media. 

This study was undertaken to explore the effect 

of various bacteriological peptones in the plating 

medium upon the enumeration of pasteurization­

resistant bacteria in milk. It is appreciated, how­

ever, that bacteriological peptones constitute only 

a portion of the nutrient complex of a medium. 

ExPEH IMENTAL METHODS 

Except for certain indicated modifications, th e methods 

employed were those outlined in Standard Methods (4). To 

reduce the tim e required fur preparing replicate plates, 1.0 

ml and 10.0 ml pipettes graduated in tenths of a milli liter 

were used for deli very of 0.1 ml and 1.0 ml quantiti es. 

, 

< 
.~ 
I 



I 

·' ) 

TYPE OF B ACTERIOLOGICAL P EPTONE 183 

,.,~ 100 ~ 
X 
_J 

~ 

' <l: 

r- ~- r-
r- r-

r- -a: 80 
w - r- r-

1- r-

u 
<l: 
rn r- r-

I- .-- r-

z 60 1-
:J 
0 
u 

w 
1-
<l: 40 I- .. _, 
a_ 

u 
0:: 
:J 20 0 1-

0 
~ 
0:: 
w 
:r:: 
1-

2 4 
I 

2 4 
JI 

2 4 
m 

2 4 
Til 

2 4 
"JI. 

2 4 
1Z[ 

2 4 
1ZII. 

INCUBATION T IME AND PLATING MEDIUM PEPTONE (da ys /pep tone l 

Figure l. Mean thermoduric plate counts ( 32 C) of 2 6 milk sample~ obtained with media containing variou ~ bac­
ter iological peptones: L, Bacto-Tryptone; 11, N-Z-Amine Typ e AS ; III , -Z-Amin e Type YT; IV, Edam in ; V, Soy Peptone 
Powder; VI, N-Z-Case; VII, HY -Case SF. 

T en samples of bulk-cooled grade A mi lk, 10 samples of 
can-cool ed manufacturing grade milk <Uld six smnples of 
b lended bu lk and can-cooled manufacturing grade milk were 
examined. A "complete imm ersion" laboratory pas teurization 
technique as described by Thomas et a !. (19) was employed . 
Samples were pasteurized at 62.5 ± 0.1 C for 30 min. Less 
than 5 min. were required for samples to reach pasteurization 
temperature, and they were cooled in ice water imm ediatel y 
fo llowing pasteurization. 

Duplicate plates for each dilution were poured with each 
of seven media prepared with various bac teriological peptones. 
\Vith the exception of the type of bacteriological peptones 
used in formu lation, the composition of a ll media was identical 
to that of Plate Count agar as outlin ed in Standard Methods 
(3) . The bacterio logical peptones were: 

l. Bacto-Trypton e, B-123 ( pancreatic digest of casein ) 
I I. N -Z-Amine T ype AS (pancreatic digest of casein ) 

] I l. N-Z-Amine T ype Y·T (enzymatic digest of casein ) 
IV. Edam in ( lactalbumin hydrolysate) 
V. Soy Peptone Powder (enzymatic d iges t of soybea n 

mea l ) 
Vl. N-Z-Case ( tryptic digest of easein ) 

Vll. HY-Case SF (acid hydrolysate of casein) 
Ba~to-Trypton e, B-123, a recommended and commonly used 
peptone for P late. Count agar, was obtained from Difco 
Laboratories (8). Th e other bac.:teriological peptones were 
obtained from Sheffield Chemical·' . Ana lyses of these m a­
terials were supplied by Sheffield Chem ica l. ·p]ates were 
incul;>ated at 32 C, and colonies counted after 2, 3 and 4 

days of incubation. Counting and marking of colonies were 
conducted in the manner outlined by Thomas et a l. (19). 

Milk samples showing wide variations as well as no vari ­
ation in thermoduric count, among the various m edia , were 
selected for study of the bacterial types encountered. Iso­
lation , classification and study of the growth of pure cultures 
on the various media before and after laboratory pasteuriza­
tion were conducted as described i.n an earlier stud y (19). 

R ESULTS 

Arithmetic mean thermoduric colony counts ob­
tained by p lating 26 milk samples with media con­
taining various bacteriological peptones are sum­
marized in Figure l. Although variation among 
mean counts obtained with the various media was 
not great, the data indicate that media prepared from 
Bacto-Tryptone and Edamin produced the lowes t 
mean colony counts . Mean colony counts obtained 
with the other media were similar, especially after 
4 clays of incubation . 

Table 1 summarizes the disb·ibution of thermoduric 
bacteria, obtained with media prepared · with the 
various peptones, in eight samples of milk. The 
data indicate that bacteria of the Arthrobacter genus 
p referred media prepared _with Bacto-Tryptone, N-Z-
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TABL E l. AVEHAGE DISTHIBUT IO N OF THERMODURIC BACTERl--\ IX EIG HT SAli[PLES OF ~'!I LK ' OBTAIN ED \ \ l iTH MEDIA 

CONTAIN ING V ARJOUS BACT ERIOLOGICAL P E PTONES 

Average 
Bacteriological thermoduri c 

peptone count• i ml Arthroba cters 

Bacto-Tryptone 95,000 13.6 

N-Z-Amine Type AS 150,uuu 1.8 

-Z-Amine Type YT 130,000 13.1 

Edam in 100,000 7.3 

HY-Case SF 140,000 12.3 

' Pasteurized at 62.5 ± . 0.1 C for 30 min . 

"Plates incubated at 32 C for 48 hr. 

Amine Type YT and HY-Case SF. The medium pre­

pared with N-Z-Amine Type AS did not substantially 

support colony productivity by these bacteria accord­

ing to the 2-day colony count. Table l illustrates 

the apparent inadequacies of the Bacto-Tryptone 

and Edamin media for supporting growth of thermo­

duric streptococci. However, these organisms ac­

counted for a substantial portion of the colony counts 

obtained ·with media prepared with N-Z-Amine Type 

AS, -Z-Amine Type YT and HY-Case SF. 
A study of the effect of various peptones used 

in the plating medium upon colony counts of pure 
cultures of thermoduric bacteria revealed that only 

in rare instances were differences in colony count 

of the unheated cultures possibly attributable to 

differences in the composition of the media . In con­

h·ast, however, differences in colony counts of the 

pasteurized cultures were commonly attributable to 

differences in bacteriological peptones used in the 

plating media. This was especially true for cultures 

of A rthrobacter sp. and Mic1'0coccus va'l'ians (Figures 

2 and 3). 

A pasteurized culture of Mic-robacterium lacticu.m 

demonstrated no differences in colony counts attri­

butable to variation in medium composi tion. Pas­

teurization conditions employed did not result in 

any killing effect upon this organism. As noted in 

an earlier study (19) for refrigerated cultures of this 

organism, the laboratory pasteurized count was ap­

preciably higher than the count for the unheated 

cultures. 

Although unheated cultures of Streptococcus sp. 

showed no appreciable variation in count among the 

different media, pasteurized cultures showed notice­

able varia tion in colony count. Colony counts of 

pastemized cultures were substantially lower with 

a medium containing Edamin than with other media . 

There was some indication that the colony count 

also was inhibited wi th Bacto-Tryptone medium. 

lt 
r 
co 
<t 

0:: 
0 
"-
uG 
N 

~ 
->-z 

:0 
0 4 u 
w 
!;; 
_J 

"-2 

"' 0 
_J 

Distribution of bacteria (% of tota l} 

~licroba.cteri a ~Ii c rococc i 

I 

1.7 

5.3 

4.9 

5.4 

7.0 

r=:::::J UNHEATED 

c==J PASTEURIZED 

77.9 

70.1 

;:55.7 

87.3 

49 .1 

n m nz: -v_ 
BACTERIOLOGIC AL PEPTONE " 

Streptococci 

6.8 

22.8 

26.3 

00.0 

31.6 

i 

Figure 2. Effect of Plate Count agar bacteriological peptone 

upon the plate count of a culture of Arthrobacter sp. before 

and aft er laboratory pasteuriza tion. I, Bacto-Tryptone; ]J , 

N-Z-Am ine Type AS; III , N-Z-Am in e Type YT; IV, Edamin ; 

V, Soy Peptone Powder; VI, N-Z-Case; V II , HY-Case SF. 
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Figure 3. Effect of Plate Count agar bacteriologica l peptone 

upon th e p late count of a culture of M. icrococcus l)a rians be­

fore and after laboratory pasteuriza tion. l , Bacto-Tryptone; 

ll , N-Z-Am ine Type AS; Til, N-Z-Amine Type YT; IV, Eda­

min ; V, Soy Peptone Powder; VI, LZ-Case; VII , HY-Case 

SF. 
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DISCUSSION 

Standard l\IIethods (4) recommends a pancreatic 

digest of casein conforming to the specifications out­

lined in the Manual of Microbioloa·ical Methods (18) 

for the preparation of milk plating medium. Bacto­

Tryptone, supplied by Difco Laboratories, Inc. (8), 

is perhaps one of the most commonly employed bac­

teriological pep tones. This bacteriological peptone 

and six others of varying types were used in the 

preparation of plating media to determine their ef­

fect upon the thermoduric plate count. 

Because of their extremely complex nature, it 

would he difficult to evaluate the suitability of 

bacteriological peptones for bacterial growth on the 

bas is of chemical analysis alone. However, it has 

been suggested (17) that the nutritive value of various 

peptones for microorganisms in milk is directly related 

to their amino nitrogen content. The amino nitrogen 

content of the bacteriological peptones included in 

this study ranged from 1.8% for Soy Peptone Powder 

to 6.9% for Edamin . Results for 26 milk samples show­

ed that the highest average thermoduric cotmt was 

obtained with medium prepared with Soy Peptone 

Powder, which contained the least amino nitrogen. 

In contrast, the average thermoduric count obtained 

with inedium prepared with Edamin was appreciably 

less than that obtained with all other media except 

for the one containing Bacto-Tryptone. Because 

the only variation among the media was the type 

of peptone used in preparation, these results indicate 

that the value of bacteriological peptones for growth 

of thermoduric bacteria cannot be established on the 

basis of amino nitrogen content alone. 

Of the seven media, the one prepared with the 

standard Bacto-Tryptone gave the lowes t average 

thermoduric colony count. However, the average 

counts obtained with the various media showed a 

rather narrow range of variation of from 63,000 to 

88,000 per ml. Nevertheless, for certain samples of 

milk, the thermoduric counts obtained with media 

prepared with Bacto-Tryptone and Edam in were 

substantially lower than counts obtained with other 

media. These differences seemingly resulted from 

the inability of some of the thermoduric streptococci 

to produce colonies after heat treatment on the Bacto­

Tryptone and Edan;in media. 

The bacteriological peptones included in this study 

represent but a small portion of the possible number 

of peptones that could be utilized in the preparation 

of plating media. However, the results obtained 

. )vith this limited number of peptones illustrate their 

important role in milk plating media. Perhaps of 

greatest significance is the observation that some 

peptones commonly employed in plating media may 

fail entirely to support growth of certain typ es of 

thermoduric bacteria after heat treatment. If cer­

taiJ1 thermoduric bacteria, such as streptococci, go 
undetected in pasteurized milk, then the thermo­

duric plate count has lost much of its meaning. 
One of the important objectives of a plating medium 

is the production of discernible and easily countable 

colonies. Colonies of minute size might be inadvert­

ently overlooked in the counting process. Generall);, 

the media producing the highes t counts in this study 

also produced the largest sized colonies. Colonies 

produced on media containing Bacto-Tryptone and 

Edamin were, usually, noticeably smaller than those 

produced on the other media. 
The results with pure cultures indicate that thermo­

duric bacteria are generally more exacting in the 

type of bacteriological peptone requiTed for growth 

after being subjected to laboratory pasteurization 

than before pasteurization . This was true especially 

for cultures of Arth:robacter sp. , Micrococcus vcwians 

and Streptococcus sp. Prior to pasteurization , cul­

tures of these bacteria grew equally well on all media 

prepared with the seven peptones examined in this 

study. Following pasteurization, however, the or­

ganisms grew much better on certain of the media 

than on others. 

The relative suitability of the different media for 

determining viable numbers after laboratory pas­

teurization varied according to the particular organ­

ism employed . For example, laboratory pasteurized 

cultures of Arth1'0bacter sp. exhibited maximum 

colony productivity on the medium which contained 

Bacto-Tryptone. In conh·ast, laboratory pasteurized 

cultures of M. vm·ians exhibited minimum colony 

production on this medium. These results indicate 

that, if the maximum viable bacterial population of 

pasteurized milk is to be determined, the plating 

medium currently recommended may not be ade­

quate. 

The results also indicate that the relative hea t 

resistance of a given organism cannot always be ac­

curately determined by plating on a single medium. 

The common definition of thermoduric bacteria, "bac­

teria that survive pasteurization in considerable num­

bers ," becomes meaningless if the plating medium 

employed in determining degree of survival is not 

adequate for supporting growth of heat-h·eated bac­

teria . To illustrate this point, a pastemized culture 

of M. va'l'ians showed survival of less than 1% when 

plated with medium prepru·ed with the recommended 

Bacto-Tryptone. \iVhen plated with medium pre­

pared with Soy Peptone Powder, however, this same 
culture showed a pasteurization survival of 80% . 

Additional examples of sin1ilar results obtained with 

pure cultures of other thermoduric bacteria could b e 

cited . 

The observation that heat-treated bacteria are · 



186 TYPE OF B ACTERIOLOGICAL PEPTONE 

more exacting in their requirements for initiation of 
growth than are bacteria in their normal state cannot 
be overlooked. Few investigators seem to have taken 
cognizance of this in studying the pasteurization­
resistant flora of milk or in formulating media for 
making plate counts on pasteurized dairy products. 
Usually, the same medium has been employed for 
determini11g the viable numbers of bacteria in both 
raw and pasteurized milk. 

The observations made in this study are in accord 
with those of Nelson (13). Although not restricting 
his studies to thermoduric bacteria, he noted that 
bacteria which had been subjected to heat at partially 
lethal levels were more demanding in their require­
ments of media for growth than were unheated con­
trol organisms. He concluded that this should be 
considered in the formulation of media for the 
enumeration of bacteria in heated food products and 
in experiments concerned with the effect of heat 
upon microorganisms. 

ADDENDUivl 

Attention of the reader is directed to the "Errattml," con ­
tained in this (.Ttme) issue of the Journal, to the paper "Ef­
fect of pH of plating mediw11 on enumeration of pasteuri­
zation resistant bacteria in milk," by Thomas, Rein bold, and 
Nelson, which appeared in the May 1966 issued of this 
Journal. 

REFERENCES 

1. Abele, C. A. Results of bacterial plate counts of milk 
on tlu·ee media and two temperatures of incubation. Amer. 
J. Public Health. 29:821. 1939. 

2. American Public Health Association. Standard Methods 
for th e Examination of Dairy Products. 7th ed. Amer. Public 
H ealth Assoc. Inc., New York, N. Y. 1939. 

3. American Public Health Association. Standard Methods 
for the Exan1ination of Dairy Products . lOth ed. Amer. Public 
H ealth Assoc. Inc., New York, N. Y. 1953. 

4. American Public Hea lth Association. Standard Methods 
for the Examination of Dairy Products . 11th eel. Amer. Public 
Health Assoc. Inc., New York, N. Y. 1960. 

5. Bowers, C. S., and 'Hucker, G. J . The composition of 

media for the bacteriological analysis of milk. N. Y. (Geneva) 
Agr. Exp. Sta. Tech. Bull. 228. 1935. 

6. Bradfield , A. Bacterial content of milk as affected 
by the use of different p lating methods. Vt. Agr. Exp. Sta. 
Bull. 417. 1937. 

7. Curtis, L. R., and Hil eman , J. L. A comparison of medi!t 
and incubation temperatures for making bacteria cotmts of 
spray-process dry skim milk . Food Res. 2:73. 1937. 

8. Difco Laboratories, Inc. Difco Manual of Dehydratecl 
Culture Media and Reagents. 9th ed. Difco Laboratories, 
Inc. Detroit, Mich. 1953. 

9. Foltz, V. D. , and Bushnell , L. ' D. Growth of certain 
organisms of importance to the dairy industry on new stand­
ard milk agar. J. Dairy Sci. 23:973. 1940. 

10. Hileman, J . L., Moss, C. , and Stead, B. Thermoduri c 
bacteria in milk. III. The effect of changing agar and 
temperature of incubation for plate counts on the problem 
of thermodtuic bacteria in milk. J. Dairy Sci. 24:799. 1941. 

11. Nelson, F. E. The effect of th e new standard agar 
on the plate cotmts of dairy products. J. Dairy Sci. 22:421. 
1939. 

12. Nelson, F. E. The effect of the new standard milk 
agar on th e plate count of dairy products. T. Bacteriol. 39 : 
263. 1940. 

13. Nelson, F. E. Factors which influence th e growth 
of he.o'1 t-treated bacteria. I. A comparison of four agar media. 
J. Bacterial. 43:395. 1943. 

14. Nelson , F. E . Factors which influence the growth of 
heat-treated bacteria . Il. Further studies on media. J. 
Bacterial. 48:473. 1944. 

15. Pessin , V., and Black, L. A. A comparative study of 
six agars proposed for bacteria l plate cou nts of mi lk. J. Milk 
and Food Techno!. 14:98 . 1951. 

16. Pessin, V. , and Robertson , A. H . Observations on the 
. colony productivity of six milk plating media. J. Milk and 
Food Techno!. 15:104. 1952. 

17. Shrader, J. H. Media composi tion and bacteria counts 
of milk. Annu. Rep. Int. Assoc. Dairy and Milk Inspectors . 
15:208. 1926. 

18. Society of American Bacteriologists. Manu al of Micro­
biological Methods. McGraw-Hill Book Co., 1nc. New York, 
N. Y. 1957. 

19. Thomas, W. R. , Reinbold, G. W. , and Nelson, F. E. 
Effect of temperature and tim e of plate incubation on the 
enwneration of pasteurization-resistant bacteria in milk. J. 
Milk and Food Techno!. 26:357. 1963. 

20. Yale, M. W. Standard agar counts as compared with 
counts on improved agars at 32 C. Amer. J. Public Health. 
28:148. 1938. 

SPEEDING LITTERBUG 

A RARITY, SAYS KAB 

Speed has a direct bearing on the accumulation of litter 
on the country's roadways, according to Keep America Beauti­
ful, Inc. 

Professional and voluntary litter fighters from all 50 sta tes 
overwhelmingly agreed in a KAB survey that the slower­
traveled secondary highways, country roads and city streets 
are suffering most at the hands of the litterbug. 

Heavy accumulation of litter on th e faster-b·aveled limited 
access ·. tlutmiays ~m el · turnpikes \\;a·s reported by only three 

per cent of those respond ing to th e survey, said KAB. 
All en H. Seed, Jr., executive vice president of KAB, noted 

that refuse thrown from a car is a safety hazard in addition 
to being unsightly and the fact that motorists appear to be 
more conscious of the safety element when traveling at higher 
speeds accounts for the lower incidence of " toss-out" on the 
high-speed routes. 

"But even th e slow-drivin g litterbug can be elin1inated by 
installation and use of an· auto litterbag," said Mr. Seed. 

, 
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Volume 29, no. 5, pages 157 and 158, Table 1 and Figure 1: the data in Table 1 and Figure 1 should read 

as follows: 

TABLE l. AvERAGE DISTRIBUTION OF TKERMOOURI C BACTER I A IN JNE SAMPLES OF M I LK' OBTAINED \ " liTH PLATE COUNT 

AGAR AT VARIOUS PH LEVELS 

Plating A\•erage 
medium thermoduric 
nR countbf ml Arlhrobacters 

6 .. 5 100,000 

7.0 170,000 

7.5 190,000 

8.6 130,000 

9.1 78,000 

'Pasteurized at 62.5 ± 0.1 C for 30 min . 
"P.l ates incubated at 32 C for 48 hr . 
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Figure 1. Arithmetic m ean of thermoduric plate counts (32 C) of 18 milk samples obtained with Plate Count agar 

at various pH levels. (Pasteurization was at 62.5 ± 0.1 C for 30 min) . 
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SuMMARY 

Th rough survey q uestionnaires, inform ation was obta in ed 

a bout th e abnorm al milk control program s admin istered by 
state regulato ry agencies . Responses were received from 

dairy regula tory offi cia ls in 49 states. A m ajority ( 67%) of 
the sta tes did not have a designated abnormal milk regu 

la tory program at th e time of this survey, but many were 

in th e process of developing such programs. More concem 
was evident for th e control of abnorma l milk in the Grad e 

A suppl y than fo r the manufacturing supply. 
Th e tes ts most widely reported for d etecting abnorm al 

milk ( in order of prominence) were : microscopic leucocyte 

count, Ca lifornia mastitis test, modified \•Vhiteside test, cata­

lase test, and \>Visconsin mastitis test . Standards based on 
leucocyte counts of 500,000 or 1,000,000/ ml were reported b y 

13 states. Approximately 70% of the responding states indi­
cated that their programs folJowecl the recommendations of 

the 'a tiona] Mastitis Council; however, others ( 30%) indi­
cated furth er studies would be made before abnormal milk 

regulations could be promulgated. 

The new Grade A pasteurized milk ordinance, 
1965 Recommendations of the USPHS (3), is sched­
uled to become effective for all interstate milk ship­
pers July 1967 (1 ) . It is significant that a portion of 
this ordinance deals specifically with abnormal milk 
or mastitis control. Furthermore, delegates to the 
1 ational Conference on Interstate Milk Shipments 
(1 ) recommended that laboratory screening programs 
£or abnormal milk be in operation by July 1966. They 
recommended, hm~i'ever , that such a program should 
not be used as a prerequisite o£ interstate milk ship­
pers listing until the adoption o£ recommendations 
(.3) of the Public Health Service (July 1967 ). 

\Nhile the National Mastitis Council (2) has sug­
gested procedures for a flexible abnormal milk con­
trol program, such a program is not suitable for 
regulatory enforcement. Reasonable standards and 
methods of detection must be established. The de­
sirability of having a uniform regulatory conb·ol pro­
gram among states is obvious. Programs mentioned 

'Published witl1 approva l of the Director of th e Kenh1cky 

Agricultura l E xp eriment Station as Journa l Artic le 'o. 66-6-26. 
' Portions of a paper presented at th e annual conference of 

P'ieldm en· and ·s anitarians·; ·University of Kentucky, Lexin gton , 

Ky., F eb. 23-24, 1966. 

by the Public Health Service (3) and the Interstate 
Milk Shippers Conference (1 ) are not specific enough 
to meet this need. For example, the Public Health 
Service (4) has published information on the use of 
five different screening tests for the detection of 
abnormal milk, but recommend these be an adjunct 
only to the regulatory process (3). There is concern 
that some agencies will likely overlook this warning ' 
and use one or more of the screening tests as basic 
criteria of abnormal milk. Since none of these tests 
provides conclusive evidence of abnormal (mastitic) 
milk, confusion between states could produce chaotic 
conditions. 

To obtain information on the types of abnormal 
milk control programs being conducted or planned I ) 
by the regulatory agencies in each state, a survey 
was conducted by questionnaire. The findings of 
this survey are presented in this paper. 

SuRvEY FINDINGS AND DrscussroN 

Questionnaires were sent (Fall, 1965) to regulatory 
agencies responsible for the milk regulatory program 
in each of the 50 states. Of the 49 responses re­
ceived, 27 (55%) were from state deparhnents of 
health , 21 ( 43%) were from state departments of agri­
culture, and 1 ( 2%) was from a state sanitary live­
stock board. 

Table 1 shows a tabulation of the responses from 
state agencies concerning their abnormal milk con­
trol programs. A majority ( 67%) of the states did 
not have a specific abnormal milk control program 
at the time of the survey. Some indicated their pro­
grams had been initiated during recent months, while 
others reported theirs had been in effect for several 
yems. Several states indicated that programs were 
being planned . Many of the states (57%) stated that 
they had a definition for abnormal milk, and a ma­
jority (74%) of the states indicated that their defini­
tion was the same as that of the Public Health Serv­
ice (3) . Approximately one-half (52%) of the states 
responding stated that they presently did not have 
specific . procedures for enforcing an abnormal milk 
control program, and a majority ( 68%) revealed that 
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TABLE 1. RESPONSES OF STATE REGULATORY AGENCIES TO 
SPECIFIC QUESTIONS ABOUT THEIR ABNORMAL MILK 

CONTROL PROGRAMS 

No. of states o/o of states responding 

Question responding n Y es ~0 

Does the state have: 

A current abnormal milk 
regulatory program? 49 33 67 

A definition of 
abnonnal milk? 35 57 43 

The same definition of 
abnom1al milk as the 
US PHS code? 31 74 26 

Specific procedures for 
enforcement of such 
a program ? 31 48 52 

A standard for Leu co-
cycte count? 28 .'32 68 

Is th e program concem ed with: 

Grade A milk only? 30 67 33 

Milk for 
manufacturing only? 24 0 100 

Both Grade A milk and 

milk for manufactur-
ing? 30 33 67 

"All qu estions were not answered by all states. 

they did not have an es tablished standard. Many of 
the states indicated that their program was of an 
educational nature and that participation was vol­
untary. While 67% of the states responding repmted 
that their program was concerned with the Grade A 
supply only, none of the states stated that their _pro­
gram dealt only with milk for manufacturing. Only 
about a third ( 33%) indicated that their program was 
concerned with both grades of milk. 

Table 2 shows the testing procedures used by the 
state regulatory agencies for detecting abnormal 
milk. Only 27 of the states provided information 
concerning screening tests employed. The micro­
scopic leucocyte count was the most widely men­
tioned test, followed closely by the California mas­
titis test. It is significant that state agencies used 
all of the tests on \.yhich the Public Health Service 
(4) has published information . Nineteen (70%) states 
indicated that more than one of these tests were 
used. The most frequent combinatiori was the micro­
scopic leucocyte count and the California mastitis 
t:pst. A few states reported the use of physical ex­
amination by a veterinarian and the use of a strip­
cup. 

The use of a standard based on a leucocyte count 
of 500,000/!Jil was reported by five states, while 

eight reported the use of a leucocyte count of 1,000,-
000/ ml as a standard. One respondent, who reported 
using the higher standard, stated that this standard 
was tentative and indicated that it would be lowered 
to 500,000/ ml. Fourteen states declared that they 
were conducting or planning studies to obtain in­
formation to serve as a basis for establishing stand­
ards for abnormal milk. Fifteen states indicated they 
were conducting or planning investigations relating 
to conditions and prevalence of mastitis. Nineteen 
states reported that they have conducted tests for 
abnormal milk on individual producer samples, while 
one state indicated that tests had been conducted on 
commingled samples ( 350 samples) . The number of 
samples tested by individual states during the past 
year ranged from 50 to 775,656. The total number 
of samples tes ted by ll states ·which reported this 
information was 972,401. The percentage of samples 
in violation of standards reported by individual 
states ranged from < 1 to 40% for Grade A milk and 
from < 2 to 65% for manufach1ring milk. 

The survey findings reported here indicate con­
sid orable differences in the types of abnormal milk 
control programs in effect or planned by state regu­
latory agencies. Such differences 'couid cause many 
problems in the initiation and enforcernent of an effec­
tive regulatory program and could b e particularly 
disturbing to plants involved with interstate milk 
shipments. Although a majority of the responses re­
ceived from the states indicated tha~ _ recommenda­
tions of the National Mastitis Council (1) are being 
followed, more specific recommendations must be 
advanced if a consistent program between states is 
to be realized. Items of major differences appear to 
be the selection and use of screening tests and es tab ­
lishment of standards. 

TABLE 2. Sc REEN ING TEsTs Ei\'lPLOYED BY STATE R EGU LATOHY 
AGENCIES FOR THE DETECTIQN OF ABNORMAL MILK 

Test 

Microscopic leucocyte count 

California mastitis test 

Catalase test 

Modified ' 'Vhiteside test 

\Visconsin mastitis tes t 

Other (includes strip cup, 
physical examination, and 
veterinary diagnosis) 

Combination of tests 

No. 
of 

S ta tes 

21 

18 

9 

9 

5 

6 

19 

States Usiug 'I' est 

% of States 
Respondinga 

80 

67 

33 

33 

19 

22 

70 

"A total of 27 states responded to the . question a bout the 
screening test used for d etecting <Jh.normal milk. 
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INFORMATION FROM INDUSTRY 

Editorial Note: Following are items of information on 
products, equipment, processes and literature based on 
current news releases from industry. When writing for 
detailed information, mention the Journal. 

MILKING STALL ADJUSTS TO 
DIFFERENT SIZE COWS 

Dairy farm eq uipment designers have come up with an 
answer to the milking parlor operator's p roblem of how to 
handle cows of all different sizes. Although some loca lized 
attempts have been mad'e in building adjustable stalls, th e 
first available on a nationwide basis is the new SU RGE 
Diagonal "Cow Contro l" Stall with instant operator control 
of the rear gate position. 

By means of a specia l ra tchet-type locking device, the 
operator can confine either a big Holstein or a small Jersey 
in bes t milking position by crowding her not onl y forward, 
but toward the machine operator. Additional features of th e 
newest Surge milking stall are a circular stainless steel feed 
box and shield, and an acrylic-epoxy painted finish to with­
stand wear and moisture. Im proved operator safety features 
include tubing with rounded corners and vertica l operating 
lever positions. The sta ll is a lso adaptable for manual feed­
ing or electronically controlled automatic feedin g. 

This new milking stall, designed and built by Babson Bros. 
Co., is being made ava ilable through all Surge Service Dea l er~ 
in the U. S., Canada and South American countries. 

AUTOMATIC FLOW DIVERSION 
VALVE CLEANED-IN-PLACE 

A new automatic flow diversion valve unit, offered b y 
Tri-Clover Division of the Ladish Company, is designed 
to direct th e flow in accordance with the temperature setting 
of th e thermo controller of the HTST system . The valve 
unit is built so that a "leak-detector" port is au tomatically 
flushed before pasteurization system goes into forward flow. 

- Valve is air-actuated . 
Several advantages of the system are cited by the manu­

facturer. The unit has full CIP capability and there is no 
n eed to dismantle valve dw-ing cleaning operations on the 
HTST press and holding tube. As a fail-safe feature, air or 
electric power failure will automatically divert product into 
ba lance tank. The w1it is designed to operate with existing 
HTST Thermo/ Controllers and is ava ilable in sizes to handle 
any existing HTST flow requirements. Testing can be ac­
complished without complete disassembly of the valve. 

Write for Bulletin FD164A: LADISH CO., T ri-Clover 
D ivision, Kenosha, vVisconsin . 

PORTABLE WATER-POWERED 
PUMP p,ROPOIRTIONS LIQUID 

Users of hypochlorite solutions and other chemkal sani­
lizers can now dispense these materials more economically 
and quickly with a new pump that can easily be attached 
directly into a water line. Offered by Pennsalt Chemicals 
Corp. , the Imperial PropOJ·tioner Pump, a four-pound portable 
unit, requires only water fo r power and measures approxi­
mately 11 x 7 x 12 inches . It requires no adjusb11 ent for 
changes in water pressure from 5 to 85 psi, resulting in ex­
cellent accuracy. 1t can be used with cold water or hot 
( maximum 180 F.) water lines . 

The Proportioner also has a wide selection of concentra­
tion ranges that will permit a minimum of 1/ 12 ounce of 
stot:k solution per gallon of water to a maximum 3 ounces 
per gallon to be automaticall y dispensed at a rate of up to 
6 gallons per minute or 360 gallons per hour. It is highl y 
accurate without changing proportioner settings at any 
water pressure. A rugged integral unit with few moving 
parts, it requires little cleaning or maintenance attention. 
F urther in fonnation can be obtained from the B-K Depart­
mimt, Pennsalt Ch em icals Corp., 3 Penn Center, Philadel­
p hia, Pa. 18102 . 

, 
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COMPARISON OF THE OVAL TUBE WITH THE STANDARD PLATE 
COUNT METHOD FOR DETERMINING VIABLE COUNTS OF RAW MILK 

s. G. WILSON 

Division of Envi·ronmental Health LaboratoTy Se·rv·ices, 
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SuMMARY 

Standard plate counts ( SPC) and oval tube counts ( OTC ) 
were compared and analyzed by the statistical method on 
547 samples of raw milk from the Wichita milk shed . 389 
uf these milks were paired as rout ine two-dilution standard 
plates vs. single tube estimates of viable bacteria; 127 were 
set in duplicate by each method; and 31 samples were set 
in replicates of five for the purpose of two-factor variance 
analysis. Using the criterion of the IAMFES Committee on 
Applied Laboratory Methods, the experimental results in­
dicated that the comparison odds were approximately even 
for equivalent counts between methods ( 48.9% of samples); 
two out of five random samples showed that the oval tube 
counts were higher ( 39.6% of samples) and that one out of 
ten of the standard plate counts was superior ( 11 .5% of Sanlp­
les). Also, revised data of differences between two-dilution 
SPC's and single OTC's that passed the chi-square test for 
goodness of fit for a normal distribution gave a significant 
difference of means at the 1% level ( 89 samples). How­
ever, with another trial run, two-factor analysis did not yield 
a significant difference between methods ( 33 samples x 5 
replicates), and the F ratio of the means of the pooled 
variance data showed no difference in precision between 
methods; the interaction bel:\veen samples and methods was 
highly significant. A comparison of the results from these 
experiments with data obtained in five other laboratories 
over a span of 25 years is shown in Table form. It was 
concluded that there is no significant difference between the 
two methods where paired estimates are based on replication, 
but the oval tube is preferred where tim e and economy are 
important. 

Among the several miscellaneous microbiological 
methods that may be substituted for the standard 
plate count is the oval tube technique (1). This 
rapid method which evolved from the Burri quantita­
tive smear culture of the 1930's has the well known 
advantages, first discussed by Myers and Pence (10), 
of taking one-half the time of standard plating, of 
using one third the ·amount of agar, of eliminating 
dilution blanks and pipettes and requiring less incu­
bator space. And, although the general consensus 
of opinion by authorities (5, 8) of this field that the 
oval tube is essentially equivalent or compares favor­
a'hly with the standard plate count, Chapter 9 of 
"Standard Methods" (1) suggests that there is still 
wide opportunity for systematic and critical studies 
of any of the rapid methods in comparison with the 
conventional standard. 

A loop method using an agar slope for counting 
bacteria was originally described as a quantitative 
smear culture by Burri in 1928 (9). Later, Dorner 
found that the agar slope method gave higher counts 
than the standard Petri plate procedure (7). In 1937, 
G. S. Rydzewski modified the Burri teclmique by 
using multiple plates (10). Hucker and Haynes (9) 
found that 73% of the milks examined gave higher 
counts with the Burri slants as compared to 27% 
equivalent counts. Myers and Pence (10) felt that 
both the Burri and Rydzewski methods had certain 
disadvantages due to spreaders, coalescing colonies, 
the surface dry-slant requirement, etc., and introduced 
the standard 0.001 ml loop filled with pasteurized 
milk directly into melted agar at 45 C. With this 
oval tube method, they obtained geometric means 
of 1879 ( SPC ) and 1816 ( OTC ) for 76 comparisons 
involving thermoduric bacteria . Donnelly, Black, 
and Lewis (5), found no significant difference be­
tween the oval tube and the standard plate count 
except that the former showed statistically better 
agreement between duplicates. 'With a technique 
using a 0.001 ml calibrated loop attached to a con­
tinuous volume syringe for rinsing a sample into a 
standard Petri dish, Thompson et al. (14) found this 
method equivalent to the standard plate count in a 
study of 85 samples used in four experiments. 

PROCEDURES 

The milk samples used in the followin g experiments were 
picked up by the Wichita City-County H ealth Department 
sanitarians at farms from 250 gallon bulk tanks. These samp­
les were drawn with 18-inch straw pipettes, transferred to 
sterile bottles or plastic bags, placed in an ice chest, and 
brought to the laboratory where they were h eld at 2 C for 
not more than 24 hr before initial plating. 

Only 10 samples per day were picked at random to plate 
and loop until it was desired to increase the number of 
samples in certain ranges. The procedure was thus modified 
to include an immediate oval tube count in order to find 
samples of a cettain category, and these milks were held at 
2 C until ready for use. After shaking th e bottles or bags 
vigorously 25 times, the standard plate method was first 
perfonned while the milks were held at 2-5 C in the 
refrigerator. The small elapse of tim e that did not exceed 
20 min in the refrigerator allowed the foam to break before 
the loop was inserted 2-3 mm below the surface. 
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T ABLE 1. ANALYSJS OF OVAL TUBE AND STANDAHD PLATE COi\•fPAR !SONS OF .547 PHODUCEI\S SAMPLES ACCO RDI NG TO CH1TEI\10N 

OF THE IAMFES CoMMITTEE ON APPLIED LABOHATOHY METHODS (2) 

Equi\"al ent 
Category counts 
or· range 

Experim ent (Thousa nds / mil No . % 

( 1-9) 40 43 .5 
II ( 10-29 ) .57 49.0 

1 111 (30-99 ) 47 44.5 
lV ( 100-300 ) 24 51.0 
v ( > 300 ) 16 57.0 

Total or W eighted Average 184 47.3 

2 I-V 66 52.0 

3 I-V 17 54.8 

Crand Total and weighted i\1! eans 267 48 .9 

Standard methods for the Examination of Dairy Products, 
11th ed. (1), were foll owed for both the standard plate cow1t 
and the oval tube. Special attention was given to preliminary 
tests for growth inhibition or stimulation and tests for toxicity 
of th e distilled water. F reshly prepared Difco P late Count 
Agar, whose pH was verified electrom etrica ll y, and never h eld 
beyond 48 hr in th e oval tubes or kept in screw cap bottles 
for the standard plate count, was used throughout th e ex­
periments. All counts recorded were averages of at least two 
count-readings whose difference was never greater than 5%. 

The 0.001-ml welded platinum-rhodium loops, Lot no . 
24105 2, were purchased from the Centra l Scientific Company . 
Four of th e loops were calibrated gravim etricall y by rapid 
weighin gs of milk-loaded· loops and an average volum e of 
9.69 X 10-' ( SD 6 X lO-G ml) was recorded . This work 

was checked by measuring th e diameters at 1.46 ± SD 0.02 
mm and the vo lm11 e calculated as 7.9 X 10-' mi. The dis­
crepancy of 1.8 X 10-• ml between the gravim etrical and 
metrical method for determining the volume of the loop 
could be accounted for as th e difference in viscosity between 

milk and water and was observed as the greater adh esion of 
the form er to th e "doughnut-rim" of th e metal loop. This 
observation will b e referred to later to help interpret results. 

The rules of Section 3.33, Standard lvlethods of Dairy 
Products, llth eel. (1 ), for estimatin g colonies on crowded 
plates were followed exactl y for th e standard plate count. 
This provides for a lower limit of estim ated counts at 5 
colon ies/ em" which would be equivalent to a total count of 

only 85 colonies with the oval tube du e to the OTC/ SPC 
area-ratio of 1: 3.8. By using a 4X h and lens in conjunction 
with a dark-fi eld Quebec counter for both methods, com1ts 
of the oval tube were not estin1ated unless th e density ex­
ceeded 18 colonies/em"; or, in other words, no quantity less 
than 300 was a factor-count by either method . 

RESULTS AND ANALYSIS 

The analysis of three experiments in which the 
oval tube method was compared to the standard 
plate is summarized in Table 1. Experiment 1 in­
volved a comparison of single tube and standard two­
dilution plate counts from 389 producers samples . 
Experiment 2 consisted of 127 samples done in dupli­
cate by each method while the counts of Experiment 

Significan tly Significan tly 
higher OTC higher SPC ToLo ls 

No. % No. % No. % 

38 41.3 14 15.2 92 100 
49 42.4 lO 8.6 116 100 
38 35.7 21 19.8 106 100 
17 36.2 6 12.8' 47 100 
11 39.3 1 3 .7 28 100 

153 39.3 52 13.4 389 100 

54 42.4 7 5.6 127 JOO 

10 32.4 4 12.8 31 100 

217 39.6 63 ll.5 547 100 

3 were averages of replicates of five by each method. 
Table 1 shows that the largest percentage ( 54.8%) of ' 
equivalent counts occurred in Experiment 3. Results 
of Experiment 3 differ, also, from the other two by 
producing the least percentage ( 32.4% as compared 
with 39.3%, and 42.4%) of significantly higher OTC 
according to the arbitrary 80% rule set by the IAMFES 
Sub-committee (2) . Results of experiment 1 and 3 
agree on the percent of significantly higher SPC's. 
The weighted averages of the grand totals of the 
tl1ree experiments indicate tl1at only about half of 
the samples gave equivalent counts while there were 
approximately four times as many significantly higher 
OTC's tl1an SPC's. Reasons for this interaction be­
tween samples and milks will be discussed in a later 
paragraph. 

The breakdown of the results of Experiment 1 into 
five categories according to range is given in Table 1 
a1~d shown graphically in Figure 1 where degree 
of agreement is recorded as a mean concordance ratio 
witl1 a 95% confidence interval. By inspection the 
chart indicates, with the exception of the very low 
counts of Category 1 which actually has only one 
significant figure, tl1at there is no significant dif­
ference among the mean aritl1metic ratios of the five 
categories. Also, if the h·ue mean log ratio is no 
higher than 1.01, we can conclude that tl1e average 
of the comparisons shows equality of methods . Also, 
such a low ratio is derived from logs whose variance 
would be less than the critical 0.012 set by Donnelly, 
e t al. (6) for acceptability of observed results reported 
between a pair of SPC's by a single analysis, or be­
tween SPC's reported by two different analysts: But 
if the true value of tl1e ratio is as high as 1.02, the 
results cannot be accepted as equivalent by the same 
critical standard. 

The results of Experiment 1 were also analyzed by 
selecting at random twenty paired counts from each 
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Standard Plate Method. 

of the five categories. Revised data of the square 
roots of counts passed a goodness of fit test for a 
normal distribution only after rejecting eleven paired 
counts from the original hundred. With these 89 
paired counts, the "Student's" t statistic was 3.92 and 
highly significant in rejecting the null hypothesis 
that the means were equal. However, the result was 
not taken too seriously since the data were both 
revised and the counts based on a single dilution 
plate and oval tube. 

In Experiment 2, 127 samples of r aw milk vvere 
set in duplicate; the 52.0% equivalent . counts were 

slightly higher than the 47.3% of Experiment 1. There 
was also a slight increase of the significantly higher 
OTC's with a relatively large decrease of the signifi­
cantly higher SPC's. The geomeh·ic means for the 
OTC and SPC of this series was, respectively, 120 X 
and 100 X 103/ ml where the mean of the SPC's was 
83.4% of the mean OTC, indicating tl1at the two meth­
ods could be considered equivalent. Just for curiosity 
each OTC was multiplied by 0.83, the reciprocal of the 

OTC f d · E . 1 Wl th SPC mean oun m xpenment . 1en ese 

revised data were averaged, the two geometric means 
differed now only by 10 X 10" / ml, and the lower 
counts of the standard plate averaged 90.9% of the 
higher OTC's. 

Tables 2 and 3 are summaries of the same data of 
Experiment 3. Each sample was subjected to the 
same replication of five by each metl1od. Again, the 
square roots of the counts were used and in pooling 
sums of square to arrive at generalized pooled vari­
ances, it was necessary to M test (12, 4) for homo­
genity and to prepare a contingency Table. When 
tested, the series of results by each metl1od showed 
that tl1ei.r variances were homogeneous; in other 
words, ilie variability vvas tl1e same for tl1e 31 milks 
and, also, independent of tl1e means in magnitude. 
Experiment 3 differed from the otl1er two in iliat 
none of the results exceeded 300 colonies where 
factor-counts can conh·ibute to an excessive range of 
concordance ratios . 

Table 2 shows the mean of the counts, the aver­
age of ilie pooled variances, and tl1e average Co­
effi cient of variation for each method when the re­
ported count is an average of five plates or tubes 
and transformed into square roots to obtain normality. 
The F ratio of 1.09 for variance indicates there is no 
difference in precision bet\veen the two methods. 
The Coefficients of variation are also simil ar, and 
the t statistic valu e of 0.72 for difference of means 
is not significant. 

TABLE 2. SuMl\ fAHY D ATA OF SQUAHE R ooT THANSFORl\fATtONS OF SPC AND OTC 

SET IN REPLI CATES OF 5 WITH 31 PHODUCEHS SAl\IPLES 

(n -1) :Mean 
(x) 

, PC OTC SPC O'I'C 

Total or Mean ll 9 122 9.67 10.13 
·l 
~ SPC!7 0TC 1/ 1.05 

s ( SPC) = 3.54 
t 0.72 
t 0.25, 30 = 2.042 

1: (x - x) 2 Var ian c·e 
(s") 

SPC OTC s·pc OTC 

39.7841 36.5164 0.321 0.294 

1.09 1.09 

F .025, 30/ 30 = 2.07 

Stnnc.lnJ'd Coef . of 
deviation variation 

SPC OTC SPC OTC 

0.546 0.503 6.1 5.6 

1.09 1.09 
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TABLE 3. ANALYSIS O F VAHIANCE OF OvAL TuBE AND STANDARD 

PLATE METHOD CoMPAHisON DATA ( SQUAHE RooTs OF CouNTS 

WITH REPLICATION OF 5) OF THlHTY SAMPLES OF HAW MILK 

Degrees 
Source of Sum of of Mea n 
l'arlablllty Squares freedom square 

Between Methods 23.4 1 23.4 

Among Milks 2377 29 8200 

Interaction 255.6 29 8.81 ° 0 

Subtotal 2656 59 

Within Subsclasses 229.7 235 0.9816 
Total 2885.7 294 

••Highly Significant 

The data of Exper iment 3 was again analyzed and 
presented in Table 3 by partitioning total sum of 
squares of deviations from mean into a methods 
factor, a milk factor, interaction of milk and methods 
factor , and a factor associated with experimental 
error (within subclasses), along with a parallel 
partitioning of total number of degrees of freedom. 
Due to accidental omission of one set of results, 
only 30 samples are included in tl1e Table. Since 
this t\'Vo-factor analysis of variance is a mixed model 
( methods factor is fixed ), the F tests for methods 
and milks are against interaction while the mean 
square of the error is used in the denominator for 
testing interaction . The F value for both milks and 
interaction is highly significant, while the difference 
between methods is less than significant and agrees 
with the acceptance of the null hypothesis of equality 
of means shown by the t statistic of Table 2. 

DrscussroN AND CoNCLUSION 

These results show clearly that there is a dif­
ferential response among milks to the two methods. 
There are several factors that could be responsible 
for the 4 to 1 ratio .. of significantly higher OTC's ac­
cording to the 80% rule. Among factors that could 
cause an increase in viscosity which would tend to 
produce significantly higher than normal variation 
in OTC/ SPC ratios are the leucocyte contents of the 
milks (12), certain proteolytic bacteria which produce 
changes in tl1e hydrophilic properties of casein and, 
possibly, the effect of fat content at the temperatures 
( 6 -10 C) at which the milks were looped. An 

_extreme differenc~ of this property of "stickiness" 
or just simple adhesion was observed in preliminary 
standardization of the loops witl1 water and milk. 

. -of lesser - importance is the probability of more 
surface colonies of strict aerobic bacteria developing 
in the oval tube since the surface to volume of media 
is about 1.35 times as great with the latter when 

compared to the standard plate. It is well l'Tlown 
that surface sh·eaking of agar slants give higher counts 
than the standard plate method. Punch and Olson 
(13) has shown that five-day surface counts of law 
milk were significantly higher than seven-day Sl>C's 
when estimating aerobic psychrophilic bacteria in 
milk. The antithesis of this surface growth is, of 
course, the possibility of more microaerophilic strep­
tococci and lactobacilli devyloping in the deeper 
agar of the plate and producing a large discrepancy 
in favor of tl1e dilution method. 

Table 4 is a summery of the work done in com­
paring four different loop methods witl1 the standard 
plate count by six laboratories within an interval of 
25 years. The data of Table 4 was prepared by con­
verting actual counts reported in tl1ese papers into 
mean arithmetic ratios, mean log ratios, and percent 
differences in order to have a common denominator 
of comparison among laboratories. Half of the 
laboratories (the Seal test, Inc., the Robert A. Taft ' 
Engineering Center, and the Wisconsin State Lab­
oratory of Hygiene) reported nearly perfect agree­
ment bet\;veen metl1ods when they used a grand 
total of 203 samples and obtained a range of counts 
not quite as broad as the second group of laboratories. 
The other three laboratories (The New York Agri ­
cultural Experiment Station, the Producers Creamery 
of Springfield, Missouri, and the Wichita City-County 
Health Department ) reported slightly higher counts 
for a loop method with a grand total of 1,342 samp­
les. To these reported comparisons could be added 
the early work (1930) of Dorner (7) at the New York 
Agricu ltural Experiment Station where he found that 
the agar slope method gave higher counts tl1an the 
commonly used standard Petri plate procedure. In 
contrast with tl1ese results, Donnelly, Black, and 
Lewis (5) reported from four trials and a total of 43 
samples at the Chicago Board of Health that there 
was no difference bet\'Veen methods, but the oval 
tube showed statistically better agreement between 
duplicity. Surface streaking in one instance and 
placing the loop directly in the melted agar in an­
other instance is, no doubt, an important factor in 
explaining such differences of results. 

All of the counts included in Table 4 were done 
with raw milks except the original tube work of 
Myers and Pence (2) who recommended this method 
for counting the surviving thermoduric bacteria of 
pasteurization as a better criterion for correcting 
unsanitary practices of milking machines, open seam 
utensils , and conditions of cows' udders. With the 
exception of the preliminary 71 samples where tl1e 
mean lower count was 69% of the mean higher one 
reported by the Robert A. Taft Engineering Center, 
every one of the paired geometric means shown in 

( 
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T ABLE 4. Cm..rPARTSON OF R EsULTS REPORTED BY SIX LABORATORIES IN EvALUATING R APID LooP M ETHODS \Vnn THE 

STANDARD PLATE COUNT 

Ra pid 
met.hod 

Laboratory \Vorl\ers Y ear used 

N.Y. State Hucker 299 
Agr. Exp. Station & 1939 Buri 

(Geneva) Haynes slant 74 

14 

Sealtest, Inc. 
Myers 

1941 Oval & 77 
Baltimore, Md. Pence tube 

Robt. A. Taft 
Donnelly 

71 
Sanitary Oval 
E ngineering Black 1960 tube 

Center Lewis 41 

\•Visconsin T hompson 
Lab. of Hygiene Donnelly 1960 Loop 85 
lvladison , Wis. Black plate 

Producers 104 
Creamery Co. Heinemann Loop 100 
Springfield, & 1953 bottl e 

Mo. Rohn Total 204 

Wichita- 132 
Sedwick Oval 132 
County Health \Vilson 1963 tube 125 
Deparb11ent 389 

127 
31 

"Result not included in averaging. 
"Average result of five research laboratories. 

No . of Range of 
paired coun ts 

sampl es (Thousands / ml) 

1-10 

10-100 

> 100 

0-59 

(Prelim ) 19-139' 

27-59 

< 3-290 

< 1- > 100 
< l-> 100 

< 1-> 100 

3-> 300 
3-> 300 
3-> 300 
3-> 300 
3-> 300 
3-> 300 

% Difference 
Geometri c Geometri c Geometric SP C-OT C 

means mean mean ~X 100 
(Thousands / ml) rati os log ratios 

Rapid SPC > 1.2 (69.5%) 
Loop < 1.2 (30.5%) 
Count > 1.2 (79.7%) 

< 1.2 (20.3%) 
> 1.2 (100%) 

1.816 1.879 0.967 0 .996 3.4 

47 68 0.690 0 .968 30.9 

43 43 1.00 1.000 0 .0 

27 27 1.00 1.00 0 .0 

61 53 1.15 1.01 15.2 
84 84 l.OO 1.00 0.0 

72 68 1.06 1.01 5.9 

40 34 1.18 1.015 17.7 
32 28 1.14 1.01 14.3 
26 24 1.08 1.01 8.3 
32 28 1.14 1.01 14.3 

120 100 1.20 l.Ol6 20.0 
93 84 l.ll 1.01 10.8 

0 1.09" ± SE o 1.01 ± SE 0 9 .2 ± SE 
0.022 0.001 2.0 

A CKNOWLEDGMENT Table 4 could be considered an equivalent result. 
The mean log ratio with its approximate 95% con­
fidence limits for five laboratories, 1.01 ± 0.002, 
would also indicate that these specific microbio­
logical loop methods are equivalent to the standard 
plate count method. 

The author wishes to acknowledge that Barry H. Lloyd , 
Chief of Laboratory Services, Wichita-Sedgwick County 
Health Department, introduced th e oval tube method at this 
laboratory and suggested the comparative study presented in 
this paper. 

From the results of the t statistic, two-factor 
variance analysis with replication, and the F test 
for variance ratio for nonnal distribution, it is con­
cluded that there is no significant difference in either 
accuracy or precision between the oval tube and 
standard plate method. Although the results dis­
cussed in this paper are not new and do not differ 
signHicantly from what has been found by others, 
the data confirms that the oval tube can be used 
with confidence by analysts preferring a simplified 
method for the purpose of screening and sanitary 
conb·ol of producer's samples. 
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PET FOODS AND SALMONELLA 

An interesting editorial on the role of pet foods in 
the increase of salmonellosis appears in the February, 
1966, issue of the Publ-ic Health Inspector, the journ­
al of the Association of Public H ealth Inspectors , 
London , England. The editorial reads as .follows: 

"Salmonellosis still remains the major problem in 
food poisoning and in 1964 there was an increase of 
17 per cent in the number of persons affected with 
salmonellae compared with the figure for 1963. 

"A recent report by the Public H ealth Laboratory 
Service shows that the total number of cases of food 
poisoning in 1964 was 9,975 of which 5,115 were 
caused by salmonella organisms. It was not possible 
to trace the food responsible for these in more than 
half the general outbreaks and only in very few of 
the family outbreaks, but where a particular food was 
incriminated it was generally found to be one of 
the meat products. 

"It is known that ··many of the salmonellae caus­
ing disease in man are also found in domestic ani­
mals and on occasions a relationship is established 
between organisms isolated at abattoirs and the pre­
valence of the same serotype in human infections. 
Contaminated feeding stuffs, infection among farm 
animals and contamination in abattoirs all contribute 
to the introduction of salmonellae into the food 
factory , shop and home. If the increase in salmonella 
infections is to be stopped every possible step must 
be taken to break the chain of infection . 

"Jn the October 1965 issue of Public Health v11-

spector a paper by Dr. Betty Hobbs was published 
in which the author referred to a survey that had 
been carried out to find the amount of raw meat 
contaminated with salmonellae that was being sold 
for pets . It was found that 21.9 per cent of the 214 
samples were contaminated by salmonellae and for 
comparison purposes the examination of 195 samp­
les of butchers' meat revealed a salmonella con­
tamination in 1.5 per cent. 

"When investigating family outbreaks of food 
poisoning, are ques tions always put to the house­
wife about the type and sources of raw pet meat? 
It has been demonstrated that this meat may be 
heavily contaminated by organisms of the salmonella 
group and cross infection can occur very easily in 
the domestic kitchen. Storage of the pet meat is 
invariably close to other foods , it may not be kept 
in a closed container, and frequently the same uten­
sils and knives are used in the preparation of the 
family's meal. 

"Several years ago a very small boy, whose family 
had been patiently providing faecal samples for the 
'three negatives' asked the public health inspector 
why he did not have a sample from his cat. Per­
haps the unconscious wisdom of a five-year old gave 
the clue. Perhaps the public health inspector would 
have asked about the pet foods in the house in any 
case. It was in any event a line of enquiry that 
should now be one of the standard questions on 
family outbreaks." 
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A SUGGESTED PROCEDURE FOR WASHING AND SANITIZING 
A SOFT-SERVE FREEZER WITHOUT DISASSEMBLING' 

w. s. MUELLER 

Institute of Agricultttral and Industrial Microbiology, 
Department of Environmental Sciences, 

University of Massachusetts, Amherst 

(Received for publication December 5, 1965) 

Some regulatory officials insist that soft-serve 
freezers must be taken apart for cleaning and sani­
tizing after each day's operation whereas other regu­
latory officials believe that, when done properly, 
equally good cleaning can be obtained by the clean­
ed-in-place ( CIP ) method as by the disassembling 
method. 

Although most soft-serve freezers are construct­
ed in such a way to permit easy assembling and dis­
assembling, a considerable amount of labor is still 
involved. Therefore, any additional information on 
how to improve the washing and sanitizing pro­
cedure for freezers cleaned-in-place should be of 
interest both to soft-serve operators and health of­
ficials. 

This report describes a type of CIP procedure 
which has been evaluated in a local soft-serve estab­
lishment, where it has been successfully used for a 
year. 

CLEAN ING PROCEDURE UsED 

At the end of the day, aft er the freezer (M ills Twin-Head 
Model 4201-430) had been empti ed , cold water was run 
through the hopper into th e freezer, and th e machine oper­
ated for just a few revolutions. After th e cold rinse water 
had been clrained off, th e procedure was repeated with 
warm water. \Vhen the wann rinse water was discharged, 
the freezer was th en fill ed with a hot ( 145 F ) alkaline pipe­
line cleaner ( Eastern States Farmers' Exehange) wlution, 
containing l · oz of cleaner to each 2 gal of water. The 
beater was operated for l min only, aft er which the mix 
hopper and th e tube~ ( leading from the mix hopper to the 
freezin g chamber ) were thoroughly brushed with th e pipe­
line cleaning solution . After it was left standing for one­
half hour, the pipeline eleanin g solution was drained from th e 
hopper and freezer, which were then rinsed with clear warm 
water. 

SANITI'ZING PROCEDURE UsED 

The freezer and hopper were fill ed with a stabilized chlorin e 
dioxide solution2

, containin g 200 ppm of chlorine dioxide. 
Immediately before it was added to th e freezer , the solution 
was acidified to pH 5.5 with phosphoric acid. The addition 

.,of 2 ml of a 5% phosphoric acid solution to 1 gal of local 
tap water produced th e desired pH. The freezer was oper-

1 A contribution from the Massachusetts Agricultural Experi­
ment Station, Amherst. 

ated for 1 min using th e beater switch only. The solution 
was left in the freezer until it was tim e to start th e next 
day's operation. After the stabilized chlorine dioxide solu ­
tion was drawn off, the fr eezer was ready for use. It was 
not flush ed with water because chlorine dioxide is non-toxic 
in th e concentration used . The amount of sanitizing solu­
tion that leaked from the freezer· during the long-holdin g 
period was insignificant. It is posible that a serious sani­
tizer leakage problem might develop with some other types 
of freezers. It should be noted that the total running tim e 
of the freezer, when filled with an aqueous solution, was 
extremely short for both washin g and sanitizing. It is un­
likely that this very brief period of operation would have 
any adverse effect on the equipm ent. 
'Stabilized chlorine dioxide is manufaetured by Internationa l 
Dioxcide, lnc., 518 Fifth Avenue, New York, N. Y. This 
product remains in stable solution until the chlorine dioxid e 
is released under control by aeidification, at which time it 
becomes free ch lorine dioxide availabl e to perform the func­
tion for which it is intended . 

RESULTS 

The washing and sanitizing procedures previously 
described were found to be satisfactory when used 
on a stainless steel, soft-serve freezer (Mills Twin­
H ead Model 4201-430) for a period of one year in 
a soft-serve establishment. This was even true when 
the freezer was used for making ice creams contain­
ing fibrous fruits, such as pineapple, strawberries, 
etc. , which make cleaning very difficult. 

Frequent checks for cleanliness were made during 
the test period by taking the freezer apart, swabbing 
and making visual observations of the swabs. Fre­
quent checks were also made of the sanitary con­
dition by the water rinse method, and by the swab 
contact method (as prescribed in Standard Methods 
for the Examination of Dairy Products, 11th Edition 
1960 ). The swab tests included areas such as front 
bushing under the blade and near the rear bearing. 
Coliform counts were negative when the freezer was 
checked according to Standard Methods. In all in­
stances, the water rinse test method indicated less 
than one colony p er ml of freezer capacity. The 
swab contact method indicated less than two colonies 
per em•. 

Product samples were also checked monthly by a 
commercial laboratory for coliform and total bacteria 
content. The coliform count was always far below 
the widely-used standard, not exceeding 10 per g 
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in three out of four samples. The average bacterial 
plate count per g was always far below the widely­
used standard, not exceeding 50,000. 

The rapidity of germicidal action of stabilized 
chlorine dioxide increases as the pH is lowered. Its 
action is much slower than that of hypochlorite at 
a pH of 5.5, but this is of no consequence because 
the sanitizing agent is left in the freezer overnight. 

One significant advantage of stabilized chlorine 
dioxide over hypochlorite as a sanitizing agent is 
that it is less corrosive. The stainless steel freezer 
showed a very slight and unobjectionable tarnishing 
during the one-year period of its use. 

While it has been demonsb·ated that a soft-serve 
freezer can be satisfactorily washed and sanitized 
without disassembling each day, it is still advisable 
to take the freezer apart occasionally to check for 
cleanliness and corrosion. 

Various types of stainless steel, varying in cor­
rosion-resistance, are used in the manufacture of 
freezers. The composition, such as chromium, nickel 

FARM TANK INCREASE CONTINUES 

The eleventh annual Fru·m Milk Tank Survey, con­
ducted by the Bulk Tank Mru·ket Action Committee 
of the Dairy and Food Industries Supply Association, 
shows 217,823 farm tanks installed and in use in the 
United States as of January 1, 1966. The U. S. figure 
represents an increase of 12,569 in a 12 month period. 
Canadian figures indicate a total of 17,843 farm tanks 
installed and in use as of Janu ary 1, 1966, an increase 
of 4,575 in the past year. 

The widespread adoption of the farm bulk sys­
lem of milk handling has been one of the most rapid 
and revolutionary chru1ges within the dairy industries 
in recent years. Reviewing U. S. figures and using 
the survey date of January 1, three years ago ( 1963) 
there were 193,580 tanks, six years ago ( 1960 ) there 
were 140,785 and ten years ago ( 1956 ) the total was 
29,885. The big mlik producing areas in the U. S. 
and Canada, of course, lead in the number of tanks 
in use. The ten leading states and provinces and the 
counts for each on January 1, 1966 are as follows: 
\1\Tisconsin ( 31,024 ), Minnesota ( 21,000 ), Ohio 
(14,960), New York (14,578 ), 1ichigan (12,475), 
Illinois ( 11,337), Ontario ( 10,653 ), Pennsylvania 
(9,770) , Iowa (7,987 ) and Indiana (7,887). 

Interes tingly, California, a very large milk pro­
ducer utilizing unique "factory-type" production 
methods particularly in the southern area, neverthe­
lt;!ss ranks 16th with 4,441 farm bulk . milk tru1ks. By 
<:Dntrast; Florida, a big fluid milk consumer relying 

and molybdenum content, and also surface finish 
are known to affect the corrosion-resistance of stain­
less steel. This sh1dy did not encompass the cor­
rosion-resistance of various types of stainless steel 
to the pipeline cleaner and sanitizer used. Thete­
fore, it cannot be positively stated at this time 
whether a particular freezer is suited to the trea t­
ments prescribed. Should a soft-serve operator wish 
to use the cleaning and sanitizing procedure herein 
described, a close check for the first signs of corro­
sion would be advisable. This would avoid serious 
corrosion damage in the event that the freezer in 
question proved unsuited to the washing and sani­
tizing procedure we have described. 

In conclusion, it does not seem fair that a con­
scientious and painstaking soft-serve operator (one 
who can produce a sanitary product without taking 
the freezer apart each day for cleaning and sanitizing ) 
should be penalized by having to conform to regu­
lations which were designed mainly for the careless 
operator. 

to a great extent on big producers, had only 836 
tanks in operation. Hawaii had 55 tanks and Alaska 
41 tanks and in each case this was less than the 
figures reported a year earlier. 

MICHIGAN IMPROVE CONTROL 
OF CRACKED EGGS MARKET 

Further steps to prevent movement of cracked eggs 
into consumer channels became effective in April , 
1966, through amendment to the state egg law of 
1963. "The purpose is to eliminate the hazard of 
food poisoning traceable to several types of orgru1isms 
associated with eggs," said J. L. Littlefield, chief of 
the Michigan Deparbnent of Agriculture's Food In­
spection Division. 

Under the runendment now effective, no dealer 
may offer cracked eggs for resale except to a licensed 
egg-breaking plant. Any egg producer, however, 
may sell cracked eggs to egg grading stations, egg 
breaking plants, or directly to a consumer for his 
own family use. This prohibits movement of crack­
ed eggs in the shell to bakeries, institutions, restaur­
ants, hotels or any other eating or processing es tab­
lishments . This practice was permitted in the past 
until the law was amended 

By strict controls in the hands of the i\lfichigan De­
parhnent of Agriculture, cracked eggs move only to 
licensed egg breakers who a1:e equipped to eliminate 
the hazard in liquid eggs or frozeri' eggs · 

, 
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VARIATIONS IN VOLUME OF MILK DELIVERED 
BY A STANDARD 0.01 ML LOOP 

D . E. J ASPER AND J. D ELLI ' GER 

Departm ent of Cli.nical Pathology, School of V eterinary Medici.ne, 
Uni.versity of Cali.fomia, Davis 

(Received for publication January 30, 1g66) 

SuMMARY 

Milk smears were prepared and th e weights of milk de­
livered were detemtined following use of the syringe and use 
of the 0.01 ml loop. Large and significant increases in the 
volum e of milk delivered resulted when th e angle of the loop 
with the milk was 20° rather than go · or when the flat 
surface of th e loop was brought out of th e milk in the 
mann er of a dipper. Slow withdrawal of the loop resulted in 
loss of milk and delivery of small volumes. Delivery of 0.01 
ml of milk required that the loop be held in a vertical posi­
tion and withdrawn quickly, but not with forced rapidity. 

Th e platinwn loop, calibrated to deliver 0.01 ml of milk, 
has been used extensively for cotmting leukocytes in milk 
(1, 3, 5). Some limitations have been encountered, particu­
larly the tendency for the loop to pick up an excessive volwne 
of cell-laden fat from the suface of poorly mixed milk (1, 6). 
\•Vith well-mixed milk, leukocyte counts from smears made 
with the loop using carefully standardized teclmiques were 
found not to differ significantly from those made with the 
syringe ' (6). 

Standard procedure calls for the loop to be withdrawn 
vertically from the milk ( 1, 3). It has been observed, how­
ever, that workers from different milk quality control lab­
oratories may withdraw the loop in differing ways so that 
the volumes of milk removed may vary substantially (2). Dur­
ing th e course of these studies, it also became evident that 
the speed with which the loop was withdrawn influenced the 
Yolume of milk delivered. 

When th e milk container is level, the loop is easily with­
drawn vertica lly at an angle of about go • to the surface of 
the milk, or it may be withdrawn at angles considerably 

•smaller. When the milk container is tipped, it becomes con­
venient to withdraw the loop at an angle of about 20° . 
\Vith the container tipped, the loop may also be used as a 
"dipper" by bringing it out with th e broad surface almost 
horizontal with that of the milk. Tendencies toward use of 
each of th ese procedures have been noted in general laboratory 
practice. 

Because leukocyte counts have become a vital part of 
many milk quality control programs, any causes of error 
inherent in use of the loop should be understood. The fol­
lowing observations were made in order to evaluate the nature 
and magnitude of differences in volume of milk delivered by 
the loop .as a consequence of variations in th e manner of with ­
drawal of the loop from th e milk. 

METHODS 

l'vlilk samples contained in two ounce bott les about two­
thirds full were mixed by shaking back and forth 25 tim es . 
The 1~1ilk was undisturbed for three to five minutes prior 
to each sampling. 

'Applied Research Institute, 2 E. 23rd St., New York 10, 
N.Y. 

Observations on th e volume of milk delivered by each pro­
ced ure were made on 31 smears prepared as follows : 

l. After sampling th e milk with a 0.01 ml syringe. 
2 . After withdrawal of th e loop at an angle of 20 • from 

the surface of th e milk. 
3 . After bringing the flat surface of th e loop upward through 

the milk while the shank of the loop is held at an angle of 
20° from the surface of the milk ( dippi~g ). 

4. After withdrawal of th e loop in a position vertical to 
the milk surface at a slow leisurely pace. 

5. After withdrawal of the loop vertica ll y with care at 
meditml speed . 

6. After withdrawal of th e loop vertically at a very rapid 
rate. 

7. Afte1· withdrawal of tl1e loop vertica ll y, quickly, but with­
out forced rapidity. 

Round smears equal to one cm2 surface area were made, 
with tl1e loop on edge, on clean glass slides of known weight. 
Each slide was immediately reweighed, and the weight of 
th e milk delivered to the smear determin ed by difference. 
Counts were made utilizing a working factor of 5,000 (7). 

Smears were made, weigh ed and counted in the sam e 
fashion after using the syringe to withdraw the milk and 
make the smears (1, 4). 

R ESULTS 

The syringe used was found to deliver 0.0101 ± 0.00018 
g of milk which is slightly below the optimum value of 
0.0103 g (1, 4). The weight of milk delivered by th e loop 
with each of the technics used was found to differ significant­
ly from that obtained with the syringe (Table 1). The actual 
differences in volum e were, however, small in the case of 
th e loop when it was withdrawn quickl y or even when it was 
withdrawn at a very rapid rate. \•Vh en comparisons were 
made with a hypotl1 etical syrin ge delivering 0.0103 ± 0.00018 
g, th e volum e delivered by the loop when quickly withdrawn 
in a vertica l position was not significantly different ( Z= -1.22). 

The volum e of milk delivered was markedly and signifi­
can tly reduced when tl1 e speed of withdrawal was reduced 
to a deliberate (medium ) p ace or to a slow leisurely pace. 
On th e oth er hand, the volume of milk withdrawn was greatly 
and significantly increased when the angle of the loop with 
reference to th e milk surface was reduced to 20• or when th e 
flat surface of the loop was brought through the surface of 
tl1e milk in tl1e manner of a dipper (Table l ). 

Leukocyte counts on these smears varied in a manner ap­
parently proportional to tl1e difference in weights. Because 
different milk samples of varying cell count were used, the 
data on counts were not suitable for statistical analysis. 

DISCUSSION 

Smears satisfactory for counting leu kocytes can be made 
witl1 the loop providing procedures are · standardized. The 
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TABLE 1. \\I EIGHTS OF .MILK SMEARS l\1ADE BY 
DIFFEHENT METHODS 

Weight (g) Weight (g) 
J\l et hocl range meH n S. D. z 
Syrin ge o.oog8-0.0105 0.0101 0.00018 
Loop 20 ° 0.0101-0.0151 0.0124 0.00151 8 .64 
Loop 20 ° -f lat 0.0135-0.0203 0.0169 0.00185 - 1g.8 
Loop go o -slow 0.0061-0.0089 0.0074 0.00064 22.7 
Loop go o -medium 0.0081-0.0113 o.oog4 0.00100 3.8 
J .oop go o -rapid 0.0100-0.0124 0.0106 0.00064 4.2 
Loop go o -quickl y o.oog6-0.0ll6 0.0104 0.00042 3.65 

correct volum e can be very n early approximated when the 
loop is withdrawn directly upward with th e shank at a go o 
angle from th e surface of th e milk. As the angle between 
the loop and the surface of the milk narrows a greater volume 
is obtained. Vo lum e is greatest when th e flat surface of the 
loop is brought through the surface of the milk in a n earl y 
horizontal position in the manner of a dipper. In th e pres­
ence of a concent ration of fat at th e milk surface, the result­
ing d iscrepancy would be enhanced (1, 6). 

The variation induced by the speed of withdrawal is also 
important. Slow withdrawal allows milk to drain away whil e 
th e loop is in contact with the milk surface so that less milk 
is retain ed . Even a moderately slow rate of withdrawal can 
be responsible for a major error. A medium rate of speed, 
which was inaclver tantly somewhat slower than our rou tine 
rate because of extra care being taken, proved to be too slow 
since the vo lum e removed was too small. vVhen care was 
taken to withdraw th e loop quickl y, without h esitation, satis­
factory volumes were attain ed . By forcing rapid withdrawal, 
a sma ll error on the high side resulted . Error, which can be 
c1uite large, is most likely to occur from withdrawal of the 
loop at a rate of speed wh ich is too slow since one is not 
naturally likely to withdraw the loop too fast for good results. 

Errors which result from small variations in the quick or 
rapid withdrawal of th e loop are small ( < than 5%) even 
though statisticall y significant. Error of this magnitude can 
be tolerated in most circtm1stances wh ere cells in mil k are 
counted, but th e errors r esulting from slower withdrawal or 
withdrawal wi th th e loop at the wrong angle or in a wrong 
position are much too large to be to lerated. 

E xtreme differences in volu me of milk h eld in the loop 
can be visualized. After proper withdrawal, th e surface of 
th e milk within the loop is flat. After withdrawal in a flat 
position , the milk surface tends to be convex. After slow 
withdrawal, th e film of milk within th e loop ·becomes ver y 
thin or may even brea k:• \!Viele differences in volume also 
become evident when the milk is transferred to a glass slide. 

Although the syringe is less subject to error in deliverin g 
a uniform voltune of milk, and is to be r ecommended for 
routine use, (1) some workers believe th e loop is easier or 
quicker to handle it'! makin g smears. T hose who prefer the 
loop should be especiall y carefu l that it is used properly in 

order to assure delivery of a standard volu.me of milk. Actual 
standardization of technic by quantitative methods is rec­
omm ended when the loop is used routinely. Those who pre­
fer the syringe should maintain it properl y and check the 
ca libration bienniall y or oftener, if needed . 

CONCLUSIONS 

1. The loop should be withdrawn from th e mi]k verticall y 
with th e shank of th e loop perpendicu lar to the surface of 
the milk. 

2. As th e angle between the loop 'and th e milk narrows, 
an increased vo]ume of milk is removed. 

3. vVhen the flat surface of the loop is brought upward 
through th e surface of the milk while in a nearly horizontal 
position , the volume of milk may be increased abou t 1.8 tim es 
th e standard vohun e. 

4. Slow withdrawa l allows milk to drain away, greatly re­
ducing the volume retained. 

5. Very rapid withdrawa l allows retention of an excessive 
amount of milk within the loop . 

6. Proper technic requires that th e loop be removed in a 
vertical position from th e milk. The speed of removal must 
be quick and without hesitation, avoiding a motion which is 
either too slow m too fast. 

7 . Use of the syringe, wh en properl y calibrated and maill­
tain ed, will avoid several errors inherent in use of the loop . 
The syringe is, therefore, genera ll y to be prefcrrd for with­
drawing 0.01 samples of milk for cell counts. 
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BRING THE LADIES 

The ladie:,;' activities committee has pl anned exciting items 
for the ladies during the annual "Sanitarians" meeting. On 
Tuesday, the 16th, they will tour Minneapolis-St . Paul scenic 
spots by bus. The clay will be highlighted by a luncheon 
at Diamond Jim's! There will be tim e to browse (and shop! ) 

the unusual wares of this · unique lvlinneapolis es tablishm ent. 

On vVednes·clay, the 17th, Betty Crocker Kitch ens will host 

th e gals in th e morning. Samples of new products are to · be 

given away. And recipe books! The afternoon wil l he left 

free- just in case a shopping might be in order. So e6me! 

Bring the laclies-53rd Annual Meeting! 

, 
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THE NEW THREAT OF CHOLERA! 

No cholera has been observed in the Americas in 
this century, and since 1923 Europe has b een free 
from it. An epidemic occurred in Egypt in 1947, 
but with its decline outbreaks ceased to occur in 
Africa, and cholera retreated to its endemic foci in 
and around the Ganges delta. E ven there its in­
cidence declined, and by 1954 it looked as if the 
eradication regarded as a feasible aim by the Second 
·w orld H ealth Assembly would be unnecessary, since 
the disease was apparently d isappearing spontaneous­

ly. 

Flare-ups occurred after 1955, h owever, and since 
1961 cholera E l Tor has spread from its endemic focus 
in Sulawesi (Celebes) to many countries in the W es­
tern Pacific and South-Eas t Asia, establishing a foot­
hold in areas from which cholera had long disappear­
ed . Indeed, cholera E l Tor seems to be invading the 
endemic areas of cl assical cholera. Th ese areas , and 
many of the other places into which cholera El Tor is 
spreading, have the common characteristics of p oor 
sanitation and poverty, and Russell & Sundararajan's 

remarks in 1928 still largely apply to them : 

• "The association of high relative humidity with high 
temperature, accompanied by intermitten t rains, 
forms the most favourable atmosphere for the de­
velopment of the disease. The presence of endemic 
centres from which epidemics spring at short intervals 
is also a fact which must be accepted. No single 
factor, however, can be held responsible for the peri­
odic waves of the disease . .. and it must be recog­
nized that these waves are preceded by conditions 

I •• ~ 

; too complex to admit of complete solution with the 
aiel of available data. Individual susceptibility, foci 
of infection, favourable atmospheric conditions, fairs 
and festivals, carriers, insanitary habits, all play their 
part in a manner which defies analysis."2 

\ iVhatever the exact reasons for the present re­
crudescence of cholera, it is all the more dangerous 
in that a factor not mentioned by Russell & Sundar­
arajan has now become of vital importance: the speed 
of modern h'ansp ort, which means that a person 
sickening from cholera can step on an airci·aft in a 
cholera area and be thousands of miles avvay among 
susceptibl e people before recognizable symp toms ap­

pear. 

1 Adapted from an art icle in th e ' V l-10 Clu·o nirl~, Vol. 19, ·n. 

6, Jun e, 1965. 
2H.ussell , A. J. H. & Stmdararajan, E . H. ( 1928) The epidemio­

logy of cholera in 1 nclia, Calcutta (Ind-ian m ed . Res. M em ., 

No. 12 ) . 

D IF FERENCES B ETWEEN CLASSICAL AND 

E L T oR CHOLERA 

An importan t point that needs elucidation is vvhe­
ther cholera E l Tor is merely a mild variation of 
classical cholera or essentially a different disease. 
This has given rise to a good deal of controversy, 
not yet resolved. 

Examining the si tuation in 1962, a vVHO Scientific 
Group on Cholera Research noted that, in its path­
ology and physiology, the disease caused by the El 
Tor vibrio is indistinguishable from that caused by 
the vibrio of d assical cholera . . Lt therefore decided 
tha t El Tor infection should be regarded as essentially 
identical with class ical cholera and treated as such . 
Also in 1962, the F ifteenth \ t\lorl cl Health Assembly 
accepted the proposal of the Committee on In ter­
na tional Quarantine that cholera should be defined 
in the In ternational Sanitary Regula tions as including 
cholera E l Tor. 

CHOLERA CONTROL 

Cholera is one of the quarantinable uiseases in­
cluded in the International Sanitary Regulations, 
which are adminis tered by \?\THO as a sta tutory re­
sponsibility. These regulations govern all inter­
national traffi c, so that persons aboard a ship or air­
craft coming from areas where cholera occurs are 
carefull y screened, and suspected ships, aircraft , 
trains, and road vehicles are subjected to certain pre­
cautionary measures. The intention of the Inter­
national Sanitary Regula tions is to limit the spread 
of quarantinable diseases, and the history of cholera 
shows how successfully this has been achieved in the 
p ast. 

\iVhen cholera breaks out, its prompt suppression 
depends on early detection, proper diagnosis, and 
effective treatment. In many of the countries where 
i t occurs early detection is not a simple matter , be­
cause the health services are lacking in manpower, 
the areas where the disease is found are often re­
mote, away from adequate roads, and periodically 
cut off by floods, and the people are illitera te and 
unused to calling in the health services for their ail ­
ment. \ VH O has helped alleviate this situation by 
its efforts to improve the health services in general 
bo th in quantity and qu ality, to encourage health 
education of the people, and to help in the establish­
ment of the necessary laboratories and rehydration 
centres. \?\TH O has also made arrangements for a 
cholera vaccine bank, so that a sufficient amount of 
vaccine can be made available to countries on 
request. 
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To give direct assistance in emergencies, 'WHO 
set up a cholera team in 1964. The team consists 
of an epidemiologist, a bacteriologist, and a clinician , 
and as well as helping to control actual outbreaks 
it assists in long-term national efforts at control. It 
'Norked in the Philippines during the lat ter part of 
1964. In addition to its work, aid has been given 
by a consultant who visited a number of cou ntries 
in 1962, 1963, and 1964 to help governments prepare 
programmes against cholera. 

VVith all this activity in cholera research and con­
trol, it is to be hoped that the potential threa t rep-

resented by the spread of cholera El Tor will be 
averted. But \ !\THO is well aware that a fundamental 
prerequisite to cholera control is improved environ­
mental health . Once the population in the countrie. 
where cholera occurs have adequate supplies of safe 
drinking-water and systems for the safe disposal 
of human excreta the threat of the disease will 
diminish . This is not to underestimate tbe part 
played by, for example, improv~d standards of liv­
ing, better public health services (permitting the 
rapid hospitalization and rehydration of cholera pa­
tients), a rise in the level of food hygiene, and sys­
tematic health education of the population. 

ASSOCIATION AFFAIRS 
NOTICE OF PROPOSED AMENDMENT 

TO BY-LAWS 
The Executive Board of IAMFES, Inc. proposes that th e By­
Laws of th e Associa tion be amended as fo llows: 

Article l, Section 2. The ann ual membership dues pay­
able to the Association on or before January first of each 
calendar year shall be determined by a majority vote of 
the Executive Board. Such determination shall be pred­
icated on the financial needs of th e Association as dis­
closed in the current annua l audit by a Certified Public 
AccOtmtant. 
Not less than sixty ( 60) days prior to such vote a notice 
to that effect shall have been published in th e Journal of 
Milk and Food T echnology. 
Provided further, that any dues adjusbnent shall become 
effective only on January first of th e year following th at 
in wh ich th e Executive Board has voted such chan ge. 

FRED E. UETZ, President 

PAPERS PRESENTED AT AFFILIATE 
ASSOCIATION ME.ETINGS 

Editorial Note: The following is a listing of subjects 
presented at recent meetings of Affiliate Associations. 
Copies of papers presented may be available through the 
Secretary of the respective Affiliate Association. 

CONNECTICUT ASSOCIATION OF 
DAIRY AND FOOD SANITARIANS, INC. 

40th Annual Meeting 
Cheshire, Conn. 

January, 19, 1966 
(Secretary, H. M. Parry, Dept. of Agriculture and Natural 

Resources, State Office Bldg. Hartford, Conn.) 
Loose Housing Standards fo r the North east-H. P . lYlarch 
Effect of Bulk Tank Gauge Rod Storage Methods on Milk 

Weight Losses-A. Pemice 
Standards Now Being Considered hy th e 3-A Committee­

F. E. Uetz 
A Close Look at the Drug Abuse Bill-Nevis E. Cook 
The AMFair Automated Restaurant System and Sanitary As­

pects-N. N. Potter 
Purifyin g Water \<'l ith Ultra Violet Light- G. Elln er 

CE NTRAL ONTARIO MILK SANITARIANS 
ASSOC lA TION 

8th Annual Meeting 
E tobicoke, Ontario 
January 26, I 966 

( Secretary, T. Dickison, 57 Alclershot Crescent, 
VVillowdale, Ont.) 

Commun ication Techni ques for Sanitarians-H. ]. Neely 
Progress Report on M a s t i t i s Control Programme­

K. A. McEwen 
Chemical Cleaners and San itizers-Their Possibl e E ffects on 

Milk Flavor-Ciwter Sen Gelda 
Problems Associated With In-Place Cleaning of Raw Milk 

Conveyer Systems and Tanker Trucks-B. E S.cheib . 

KENTUCKY ASSOCIATION OF MILK AND 
FOOD SANITARIANS 

Conference of Fieldm en and Sanitarians 
Lexington, Kentucky 

February 23-24, 1966 
(Sponsored joint ly wi th th e Dept. of Dairy SL· iences, Uni ver­

sity of Kentucky) 
(Secretary, Leon Townsend, 2205 Brent Drive, Madison-

vill e, Ky.) 
Freezing Point of Mi lk, Preliminary Heport-T. R. Freeman 
Status of Abnormal Milk Regulatory Programs-D. ]. Conner 
Temperature Control and Bacteriological Qual ity of Dairy 

Products-]. C. Olson , ]r . 
ew Products and Concepts for Cleaning and Sanitizing­

H. F. Ri.ntelmann 
New Concepts in Milking-Loyd Duncan 
Practical Problems Encountered in Sanitation and F ieldwork­

H. F. Rintelmann 
l nterrelationships Between Bacteriologica l IVI ethods of Exam­

ining Farm Bulk Tank IVIilk-1. C. Olson, ]r . 
What is Happening to Kentucky's tvl ilk Product ion-E. C. 

Scheidenh e~m 
Present Brucellosis Testing Situat ion- L. T . Fish er and R. ]. 

Henshaw 
Setting up a Tota l Farm Program for 'lanufacturing Milk 

Producers-H . L. Hunt 
H.esults of USDA Study of tvl anufacturin g }. t ilk Quality­

]. C. Olso n, ]r . 

, 
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Selling F armers on an Adequate Forage Program- vVa·rren 

Thompson 
Milking Machine Operation in Relation to Quality Milk­

]. 0 . Mead 
Requirements for a Liquid Manure System - Hal'l)e !J Hamilton 

What is th e Select Sire Program?-R. L. Conn er 

MICHIGAN ASSOCIATION OF SANITARIANS 
22nd Annual Conferen<:e 

on Environmental Sanitation 
Cull Lake Conferen<:e Center 

March 15-16, 1966 

(Sponsored jointly with Michigan State University ) 
(S ecretaru, T . J. Kilm er, Oakland County Health Dept'. 1200 

N. Telegraph Rd . Pontiac, Mich. , 48053) 
New Pasteurization Requirements for Egg Products-L. E. 

Dawsoll 

Tuberculosis in Michigan Deer Parks-Da tJ id 'l'owar 

\Vater and Food-Borne Viruses- Maurice Becker 

Effective Sampling in Food Control Programs- Harold Faig 

Controlled Environments for Food Storage-Donald Robach 

Our Recreationa l Areas-Sanitation Problems and Programs-
Robelt NotJick 

Effective Photography as a Program Aid-George Jennings 

Atomic Energy and th e Environment-Gerald]. Walke 

Federal Programs for Environmental Health Planning at the 
State and Local L evels-Oscar Suterm eister 

Can We Recover all th e Organisms from Fooc:l and \Vater?­
W . L. 1Hallmall 

MISSOURI ASSOCIATION OF MILK 
AND FOOD SANITARIANS 

34th Annual Mi lk and Fond 
Sanitation Conference 

Columbia, Missouri 
April 4-6, 1966 

( Sponsored jointly with Dept. of Dairy Husbandry and Ex­
tension Di v., Univ. of Missouri and Missouri State Di­
vision of H ealth) 

( Secretar!J, Erwin P. Gadd, 424 Ridgewood , 
Jefferson City, Mo. ) 

CE TEHAL SESS IONS 
The Merit System and th e Sanitarian- J-1 al'()/d Patrick 

Educational Opportunities for Sanitarians-Stanleu L. Silberg 

F ederal Programs R e l a t e d to Environm enta l Health-
H. Clifford M ·itchell 

Inter-and Intra-Agency Communications- Joe Reichart 

Characteristics and Relationship of Microorganisms-Harold 
Bensch 

Cleaning With Cold \Vater and Biodegradable Detergents-
]. E. Edmondson 

Quats, Hypochlorites, and Iodophors-Da tJ id Vveddle 

New Laboratory Procedures for lvlilk Plants-L. B. Garrett 

Lagoons-What is On e?- ]ohn Schlandlem euer 

New Legis lation Pertaining to Solid \Vastes- C/wr/es Wright 

Water Resources-Clifford Summ ers 
Pesticides-Ge01·ge 'Thomas and john Camphell 

FOOD SECTION 
Salmonella in Egg Products- Owen Cotterill 

Sanitary Control of Vendin g Machin es- vVi/liam Gnld111an 

Grease Fire Control- Jo/m Dinn ee11 

Food Salvage Problems and Contro l- Vin cent Foleu 

Cereal and Other Food Infesting Insects- Tom Huge 

E NVIRO t MENTAL SECTIO 
Ice Manufacture and Dispensing- ]erru L emonds 

Bird Infestation and Material of Control- Lule D . Goodhue 

lew Raticides-Earl Forbes 
Hadiological H ealth-vVarren G. Hansen 

Air Poll ution-Its Causes, Effects, and Significance l"o Sani-
tarians-C ha:rles M. C opleu 

lvllLK SECTIO 
Plastic Jugs- Problems and Benefits-Owen D. Larrison 

l'\ ew Developments in Diease Contro l- Jouce DevVeese 

Svreening Tests for Bulk Mi lk- R. T. Marshall 

PAT DOLAN PROMOTED 

California Director of Agriculture Chru·les Paul 

announced the appointment of Patrick J. Dolan as 
Regional Administrator, Bureau of Dairy Service, 
California Deparbnent of Agricu lture, with head­

quarters at Fresno. H e will succeed the late George 
L. Hasler who held the state civil service position 
for the past several yeru·s. 

Mr. Dolan held first place on a civil service list 

of eligibles. He has been an employee of the Bureau 
of Dairy Service since 1942, and his most recent as­
signment was District Supervisor with headquarters 
in Sacramento. Pat comes from a dairy frunily. His 

father, the late Patrick J. Dolan, Sr. , operated a 
la;rge producer-disb:ibutor dairy in Los Angeles 
County. He received his eru·ly h·aining in the dairy 

industry as an employee in the family dairy. H e 
has been a member of the IAMFES Committee on 
Sanitary Procedures for several years and long has 

been active in promoting dairy equipment stand ­
ards on the vVest Coast. 

CLYDE N. MON.DA ELECTED PRESIDENT 
OF NADEM 

Elected as directors of th e National Association of Dairy 

Equipm ent Manufadurers at its 21st Annual Meeting h eld 

at the Kenwood Golf and Country Club, Beth esda, Maryland , 

on lvlay 24 to serve for a three year term were George Hamil­

ton, Product Manager, vVhirpool Corporation, St. Pau l, Minne­
sota; and Robert L. Nissen, General Sales Manager, Ladish 

Company, Tri-Clover Division, Kenosha, 'Wisconsin . 
Clyde N. Monda, Vice President, Sales Plm1ps, vVaukesha 

Foundry Company, Waukesha, vVisconsin , was elected Presi­

dent of the association at th e Board of Directors meeting im­

mediately following th e Annual Membership Meeting on May 
24. G. F. Barnum, Division Sales Manager, Taylor Instru ­

ments Company, Rochester, New York, was elected Vice 
President and Mike Hugh es, Vice President and Sales Man­

ager, Stainless & Steel Products Company, St. Paul , Minne­

sota, was elected Treasurer. 
Clyde Monda succeeds V.' alter Z. Meyer, who is retiring 

President of NADEM and Secretary and Sales Manager, Food 

Processing Equipment Division, Paul ~'lu ell er Company, 
Springfield , Missouri. 

At th e Board of Directors meeting on May 24 , John Mar­

shall was re-appointed as Executi ve Vi<:e President and Se<:re­
tary, and th e firm of F istere and Habberton was again re­
tained as· General Counsel for th e ensuin g yea r. 
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NEWS AND EVENTS 

NEW NRA BOOKLET ON EMPLO'YEE SAFETY 

The National Res taurant Association has released 

a new booklet entitled "An Employee Safety Mess­

age for Food Service Operators." This is the second 

in a series of publications designed to aid and coun­

sel its members in common problems of operation. 

The first booklet "A Food Protection Message for 

Food Service Operators" released last year empha­

sized the costly consequences of foodborne illnesses. 

The new booklet, also using the medium of actual 

case histories, poi11ts out the harmful effects and 

dollar impact on an establishment's business result­

ing from situations not directly related to sales . The 

subject this time is employee safety and information 

is presented to show the restaurant operator the im­

portance of careful hiring and the need for removal 

of hazards to reduce the likelihood of employee in­

juries . 
Four key points are emphasized as follows: ( 1 ) 

Pre-employment checks are extremely important. 

Blind hiring can be very cos tly. ( 2 ) Training and 

constant supervision are both a must to insure under­

standing and safe performance. ( 3) Identifying and 

elin1inating hazards and maintaining equipment in 

good repair will remove the hazard from the em­

ployee. ( 4 ) Insisting on safe practices is absolutely 

essential. Do not tolerate or excuse unsafe acts. 

In distributing the pamphlet to NRA memhers , 

.Mr. Donald Greenaway, Executive Vice-President, 

expresses the hope that it will "help to reduce costly 

and interruptive employee accidents and injuries ." 

FOUR MORE STATES ADOPT 
USPHS MILK ORDINANCE 

The States of Alaska, i.VIichigan, Montana, North 

Dakota and Utah have adopted the latest USPHS 

Grade "A" pasteurized milk ordinance. In addition, 

vVeber County, Utah, and three municipalities, Bat­

tle Creek, i'viichigan, and Grinnell and D es Moines, 

Iowa, have also adopted the new standards, known 

officially as "The Grade 'A' Pasteurized Milk Ordin­

ance-1965 Recomn1endation of the U. S. Public 

H ealth Service." 

The new standards, as well as earlier versions pub­

lished over the past 40 years, are used as the basis 

of milk sanitation law or regulations in 39 States 
·I 
and have been adopted by over 2,000 local communi-

ties with a total population of over 110,000,000 per­

sons. 
The original recommended standard, known as the 

"Standard Milk Ordinance," was issued in 1924. To 

provide for uniform interpretation by State and local 

health officials , the Public H ealth Service has been 

publishing accompanying codes sil1ce 1927. The 

1965 standards represent the 13th revision since 1924 

and incorporate new knowledge into public health 

practice. Significantly, the new standards, unlike 

previous ones , apply only to pasteurized milk. They 

thus, in effect, do not recognize as acceptable the 

retail sale of raw milk in any State or community 

that adopts the standards . 
Malcolm C. Hope, Acting Chief of the Division of 

Environmental Engineering and Food Protection , 

said : "During the past decade, problems associated 

with the sanitary control of milk and milk products 

have become extremely complex because of new 

products , new processes, new chemicals, new ma­

terials and new marketing patterns. These must be 

evaluated in terms of their public health significance. 

The 1965 recommendations of the Public Health 

Service translate the new marketing, processing and 

other developments in milk and food technology into 

successful and practicable health practices for State 

and local health officials." 

CRUMBINE AWARDS TO SOUTHERN AND 
WEST COAST COUNTY HEALTH 

DEPARTMENTS 

\•Vinners of the 12th annual Samuel J. Crumbine 

Awards to local health agencies have been announced. 

The Imperial County H ealth Center, E l Centro, Calif. 

was cited for its outstanding program in food and 

drink sanitation while the Jefferson County D epart­

ment of H ealth in Bu·mingham, Ala. was honored for 

its environmental health program. 

Announcement of the winners was made by \Vil­

liam V. Hickey, spokesman for the Crumbine Awards 

jury, which is made up of eminent public health of­

ficials and educators. The contes t is sponsored by 

the Public H ealth Committee of the Paper Cup ami 

Container Institute, 1 ew York City. 

This year's winner of the food and drink sanitation 

awaTd is a county community of 72,000 persons in 

southern California. Although mainly an agricul­

tural area, Imperial County has some unique prob­

lems, including the seasonal change in population, 

because of tourists as well as the influx of workers 

from Mexico during the harvest season. But with 

inventive methods, the jury noted , the health de­

partment attained excellent results in its programs 

for training sanitarians, reviewing individual prob­

lems il1 food establishments and developu1g methods 
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to cope vvith chronically occurring food service diffi­
culties. 

Jefferson County, recipient of the environmental 
health program award, has a population of about 
700,000 persons. The jury especially recommended 
the Birmingham based health depm'l:ment for its 
long-range plmming and its methods of keeping the 
public aware of health problems tlU'ough the press, 
radio and television. Basically indush·ial, Binning­
ham has the needs of most big cities. The health 
department, the jury felt, provided an effective new 
program for housing, accident prevention and radio­
logical health without negecting established pro­
grams such as food protection and milk sanitation. 

"Although all of this year's entrants showed evi­
dence of increased awareness of new problems as 
well as a continuing fi ght against the old ones, the 
jury felt the two agencies chosen as the winners did 
an extraordinary job in accomplishing tangible re­
sults that should serve as a model for other health 
departments throughout the country," Mr. Hickey 
said. 

Dr. Sa mu el J. Crumbine, for whom the aw<U'ds are 
named, was a public health pioneer until 1954 when 
he died at the age of 91. He was instrumental in 
getting the State of Kansas to outlaw such unhealthy 
practices as the use of the common drinkin g cup 
m1d the communal towel. He had become almost 
a legendmy figure around 1885 in Dodge City where 
he practiced medicine prior to becoming the state 
health officer and, subsequently, the general execu­
tive of the American Child Health Association. 

As a state health official, his fight for sanitary 
practices included such episodes as going through 
railroad coaches tearing metal drinking cups from 
walls to prevent the spread of disease. Although he 
usually depended upon gentle persuasion and edu­
cation to correct some of the health hazards of that 
day, he was known to be equipped with a six-shooter 
beneath his Prince .t,\lbert coat- just in case. 

Members of the jury were Ralph T. Fisher, director, 
Division of Special Consultant Services of the New 
.J ersey State Department of H ealth ; Verdun Randolph, 
Assistant Chief, Division of Sanitary Engineering, 
Illinois Department of Health; Mrs . ' iVinona Banister, 
Executive Secretm·y, Society of Public Health Edu­
cators; Dr. George J. Kupchik, Director of Environ­
mental Health, American Public Health Association; 
Dr. H m·ald :tvL Craning, Chief, Division of Hospital 
and Medical F acilities, United States Public Health 
Service; and H arold S. Adams, Associate Professor, 
Department of Public Health, University of Indiana. 

Previous winners of the Crumbine Awards for en­
vironmental health were: New York City Department 
of Health , 1955; Mason-Bibb-Jones H ealth Dish·ict, 
Macon, Ga., 1956; San Diego Public Health Depart-

ment, 1957; Los Angeles Health Department, 1958; 
Salt Lake City Board of Health , Salt Lake City, Utah, 
1959; San Bernardino Health Department, San Bern­
ardino, Calif., 1960; Philadelphia Department of Pttb­
lic H e a 1 t h, Philadelphia, Pa., 1961; Seattle-King 
County Deparhnent of Public Health, Seattle, vVash. , 
1962; Lake County Health Department, Waukegan, 
Ill. , 1963; Orange County Health Department, Santa 
Ana, Calif., 1964, and Albuqt~erque Health Depart­
ment, Albuquerque, New Mexico, 1965. 

Previous food and drink sanitation award winners 
were: Cowlitz-Wal1iahum District Public Health De­
partment, Kelso, W ash. , 1955; Tulsa City-County 
Health Depm'l:ment, Tulsa, Okla., 1956; San Jose 
Health Department, San Jose, Calif., 1957; Spokane 
City H ealth Department, Spokane, Vilash., 1958; San 
Diego Department of Health, San Diego, Calif. , 1959; 
Health and Hospital Corporation of Marion County, 
Indianapolis, Ind., 1960; Albuquerque Health De­
p artment, Albuquerque, New Mexico, 1961; City of , 
Rocky Mount Health Department, Rocky Mount, 
North Carolina, 1962; Hamilton County Health De­
partment, Cincinnati , Ohio, 1963; Orange County 
Health Department, Santa Ana, Calif. , 1964, and 
Spokane County Health Department, Spokane, Wash ., 
1965. 

As a result of its sponsorship of the Crumbine 
Awards program over an 11-year period, the Paper 
Cup and Container Institute last year received an 
Award of Merit from the American Society of Asso­
ciation Executives. 

MICHIGAN LABELING REQUI,REMENTS 
FOR HOUSEHOLD HAZARDS 

Common household products that present a hazard 
to children or others must be better labeled in the 
future so persons are forewarned of the danger in­
volved. This is the intent of a new Michigan state 
law that became effective in April, 1966. 

Among the potentially hazardous substances are 
ammonia, cleaning materials, polishes, paint thinners, 
fuels and all flammable materials or toxic substances. 

The new labeling law makes enforcement the re­
sponsibility of the !vlichigan Department of Agricul ­
ture whose Food Inspection Division already checks 
on the wholesomeness of food, the honesty of its 
labeling and advertising, and the accuracy of scales 
and all other weighing or measuring devices. The 
new state law is similar to a 1960 federal law on the 
same subject. 

"Keep out of tl1e reach of children," is the warning 
statement that must appear on all items presenting 
a threat to children. Hundreds of lives of youngsters 
are lost each year through their getting into haz-
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ardous substances. Also tbere are thousands of in­
juries, some of which <cu e permanent. 

"J n add ition to the hazardous substance labeling 
law, extra precautions should be taken by collecting 
all su ch materials in the home and putting them in 
one place under lock," said Food Inspection Division 
Chief J. L. Littlefi eld . 

FOOD HANDLERS GO TO SCHOOL 

H. A. CATE 

Cooperati ve Extension Seruicc 
Universitu of lll·inois, Urha1w 

John Cipolla, Chief Sm1itarian of th e Quadri-County H eal th 
Depa1tment, addresses Pope County class of food h andlers . 

Food handlers of Pope, Hardin, Johnson , and Mas­
sac counties, in southeastern Illinois, have learned 
the· basics of food sanitation. In a course taught by 
the Quadri-County H ealth D epartment, they learned 
about health codes, germs and bacteria, food poison­
ing, cleaning and sanitizing, pes t and insect control, 
grooming, and personal sanitation . John Cipolla, 
Chief Sanitarian for the H ealth D eparhnent who 
conducted the course said that 437 food handlers 
completed the lessons. This number represents more 
than eighty per cent . of the food handlers in the 
area. The Health Officers Digest aw<uded the Qua­
dri-County group the Honor Roll Award for the 
most successful health classes in the midwest. 

Growing tourist interest in southern Illinois pro­
vided impetus for b etter food service. A1mual visits 
to p<uks and the Shawnee Forest land in the area are 
estimated to exceed six million , and an improved 
highway system wiJl bring more and more visitors 
from greater distances. The need for better food 

services b ec<une apparent to the Area Resource D e­
velopment Committee. A special committee of this 
group, with members from the Cooperative Extension 
Service, Quadri-County H ealth D epartment, hotel, 
motel, and res taurant associations, tourism and recre­
ation councils, and Southern Illinois University, de­
veloped plans, gave support, and stimulated public 
interes t in the Quadri-County food handling schools . 

Personal contacts were made; letters and the course 
outline were mailed to every food handler. The let­
ters varied in content and were directed to the 
specific food handler , vvhether grocer, waitress, pack­
er, restaurateur, school cook, prison employee, or 
tavern operator. · 

Class schedules were arranged for the convenience 
of the food handlers. Three chisses-morning, after­
noon , and night-were held one day a week for ten 
weeks in each of the four counties. High school 
students who hope to work in food handling during 
the summer months were encouraged to attend the 
aftern oon sessions. 

I •o usTRY S uPPORT 

Mr. Cipolla says that the exce ll ent publicity given 
th e program by newspapers, radio, and television 
contributed greatly to the interes t and record atten­
dance at the food handling classes. Industries, busi­
ness men, chambers of commerce, and service clubs 
encouraged the program and pledged finan cial sup­
port to pay for the pins and diplomas. At the gradu­
ation ceremonies, Cipolla praised the cooperation 
that he had received from the many agencies, or­
ganiza tions , and groups and stated, "The Health De­
partment had neither the funds nor the manpower 
to accomplish what has been don e. The success of 
this course proves that several organizations can 
work toge ther to get a job well done." 

Food handling businesses completing the Quadri­
County course may display distincitive window de­
cals to be promoted by tourism groups. Symbols 
of the decals are to be used on recreation maps, 
guides, and other promotional materials . The de­
cals represent standards of quality which identify the 
establishments displaying them as those who partici­
pated in the program for the benefit of the tourist. 

PROGRESS SINCE Cou RsE 

Tothing succeeds like success. Cipolla said, "The 
small minority of food handlers in the Quadri-County 
area who did not take the course now realize that 
they are in the small minority and are asking for 
make-up classes." The Quadri-County success has 
awakened interest in adjoining counties. These coun­
ties are asking for help and information not only on 
food sanitation but on other health problems such 
as air and water pollution. 
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Several res taurant ovvners have applied fundamen­
tals learned in the course by installing new dish dry­
ing racks, replacing booth cushions with improved 
.seamless cushions , and are asking the advice of the 
H ealth D epartment in their remodeling plans. Gro­
cers have installed improved sinks and a meat pack­
ing plant is planning to remodel following the H ealth 
D epartment guidelines. 

The Health D epartment plans to continue in­
spection services and advice to food-handling busi­
nesses . New courses are being planned with future 
lessons to concentrate on new foods and foods pro­
cessed under new methods. 

REVIEW SOLID WASTE PROBLEMS 
AT CALIFORNIA CONFERENCE 

The development of new managemen t science tech­
niques offers the prospect of eventual solution of th e 
Na tion's worsening solid wastes disposal probl em. 
This is the view of participants in the First National 
Conference on Solid \Vastes ifanagement April 4 
and 5, 1966, on the D avis campus of the University 
of California. 

"The availability of computer technology and other 
new management tools plus rising public interes t in 
improving the national enviromnent justify cautious 
optimism toward the problem," vVesley E. Gilbert­
son, Chief of the Public H ealth Service's Office of 
Solid \Vastes, told the conference. Jointly sponsored 
by the University and the Public H ealth Service of 
the U. S. D epartment of Health, Education, and Wel­
fare , the conference was attended b y 350 health 
authorities, scientists, engineers, and government offi­
cials from all sections of the country. 

"I think that we are now, for the first time in 
history, on the road toward resolution of the solid 
wastes problem," t-.1Ir . Gilbertson said. "This is full 

awareness of the fact that the burden of solid wastes 
is going to spin] upwaid during the next 1:\vo decades. 
This country, by and large, is ill prepared to deal 
with this problem in its present dimensions , to say 
nothing of what the future will bring." 

The Office of Solid Wastes has underway a com­
prehensive program, authorized by the Solid \V aste 
Disposal Act of 1965, to support research and train­
ing, projects for demonstrating new solid waste man­
agement technology, and planning for Statewide and 
interstate wastes disposal programs . 

Speakers at the conference identified four major 
areas in which new concepts and practices need to 
be introduced in working toward effective solid wastes 

management. D ata processing and computer pro­
cedures and other scientific management techniques 
will have to be employed with each innovation be-

cause of the multiplicity of scien tific, engineering, 
economic, and political factors involved. 

The first need, it was agreed, is to end the fragment­
ing of solid waste operations among small political 
subdivisions, a practice now prevailing in many sec! 
tions of the country, and to foster waste management 
integration in disposal dish·icts embodying communi­
ties with common waste problems and often crossing 
Sta te lines. "Much of "vhat is wrong with solid 
wastes management in the United States," said Ralph 
J. Black, Assistant to the Chief of the Office of Solid 
~Vastes, "can be attributed to the fact that waste dis­
posal responsibility often is relegated to political 
jurisdictions too small to have sufficient resources 
for the job. No more than nin e States have adopted 
legislation authorizing cities , counties, and other 
political subdivisions to establish waste disposal dis­
tricts ." 

Consolidation of waste management with planning 
for air and water pollution control was identified as 
anoth er major need. Isolated waste management 
planning, it was pointed out, may produce solutions 
which worsen air and water pollution through atmo­
spheric dispersal of waste combustion products or 
the leaching of contaminants into ground water. 

A third major concept which must drive and shape 
solid waste management in the future will involve a 
shift in the present emphasis on the nature of solid 
wastes to consideration of the environmental con­
sequences of their disposal, according to Frank M. 
Stead, Chief of the Division of Environmental Sani­
tation , California D epartment of Public Health . 
"'Wastes must be managed within the assimilative 
capacity of the environment," Mr. Stead said . He 
pointed out that in many parts of the country the 
capacity of air and water to assimilate new wastes 
is approaching zero. 

A fourth major need is for new emphasis on re­
search for reduction of wastes at the source through 
the introduction, for example, of manufacturing pro­
cesses which produce less solid wastes or the de­

velopment of packaging which safely disintegrates in 
the environment. "The b est kind of pollution con­
trol is not to produce the waste," said R. F . \i\Teston, 
a Philadelphia consulting engineer. 

High priorities also were urged for research on 
recycling was tes in manufacturing processes and 
salvaging usable materials and energy from wastes 
as well as for the development of improved waste 
disposal methods. Was te disposal technology was 
estimated by Mr. ·wes ton to be from 5 to 20 years 
behind air and water pollution conh·ol. 

In urging the application of systems analysis, or 
scientific management, principles to the solid wastes 
problem, Dr. John A. Logan, President of Rose Poly­
technic Institute, Terre Haute, Indiana, called for 

, 
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the development of "highly qualified 'generalists'­
men able to correlate knowledge in different fields 
in a meaningful and predictable way." Dr. Logan 
stated that there is a logical argument that engineer­
ing is now taught backwards, producing specialists 
in various technical disciplines instead of graduates 
with "broad systems understanding" which puts en­
gineering, economic, social, and other problems in 
perspective. 

"If we are not to march blindly ahead into a chaotic 
world of uncontrolled application of scientific dis­
covery, professional responsibility must be assumed 
not only by politicians and statesmen, but by scien­
tists, engineers, agriculturalists, and physicians," Dr. 
Logan said. 

In a special message to the conference, California 
Governor Edmund Brown urged all possible speed in 
putting waste management practices in order. "vVe 
are on a collision course with disaster unless we com­
pletely revolutionize, in a few short years, patterns 
which have undergone relatively little change in the 
last three decades," Governor Brown said. 

GOVERNMEN1T STRENGTHENS 
PESTICIDE CONT.ROLS 

The Federal Government moved April 8, 1966 to 
strengthen controls over pesticides in food. Toler­
ances will be fixed for safe low levels of pesticides 
occurring inadvertently in some foods . The practice 
of allowing the use of pesticides on a "no-residue" 
basis will be ended because it is not realistic. Where 
a safe, low-level tolerance cannot be established, 
"zero-tolerances" will be set as a basis for removing 
contaminated foods from the market. 

The new approach in setting tolerances for residues 
of pesticides in foods was jointly announced by Secre­
taq of Health, Education, and Welfare, John W. 
Gardner and Secretary of Agriculture Orville L. Free­
man. The interdepartmental agreement follows rec­
ommendations made last summer by a National Acad­
emy of Sciences-National Research Council ( NAC­
NRC) Committee that looked into minute pesticide 
residues in foods. 

Federal pesticide registration is handled by the 
Pesticides Regulation Division of USDA's Agricul­
tural Research Service under the Federal Insecticide, 
Fungicide, and Rodenticide Act. Products are ac­
cepted for registration only on the basis of proven 

1
safety and effectiveness. The Food and Drug Ad­
ministration is responsible for setting safe pesticide 
residue tolerances under the Federal Food, Drug, 
and Cosmetic Act. It is the responsibility of the 
manufacturer to submit safety data for tolerance to 
FDA. The Public Health Service is participating in 

the review of any proposed uses of pesticides from 
the standpoint of human health. 

Most "no-residue" pesticides currently registered 
by USDA will be discontinued for food use by De­
cember 31, 1967, unless a tolerance has been set by 
FDA or enough progress has been made to determine 
safety limits to warrant their continued use. In some 
cases there is no expectation of even a minute resi­
due of the pesticide remaining on the food when the 
pesticide is used as directed. These pesticides wi ll 
be unaffected. 

Many pesticides were previously accepted by USDA 
for label registration on a "no-residue" basis because 
no residue was detectable in food by the analytical 
methods then available. However, the "no-residue" 
and "zero-tolerance" concepts l1ave gradually become 
the subject of concern as more sensitive methods for 
detecting trace amatmts of residues have been de­
veloped. These new methods have shown that it 
is reasonable to expect that the use of many pesticides 
will result in small residues in some foods. 

The new procedure provides a means to establish 
minute tolerances for these pesticide residues in foods 
when such tolerances are safe. Both USDA and 

HEvV agreed that the "zero-tolerance" concept can­
not be totally abandoned. It is necessary to control 
the misuse of registered pesticides and the incidental 
contamination of crops by pesticides for which safe 
tolerances cannot b e es tablished. 

COLD vs. HOT WATER IN 
MECHANICAL CLEANING' 

Cold water washing has periodically been a sub­
ject of discussion. 'iVhen queried, some chemical 
manufacturers will respond that all their cleaners 
have cold water cleaning capabilities-but-hot water 
enhances proper cleaning of milk handling equip­
ment from a chemical activity stand-point. 

The soils most commonly encow1tered on milk 
handling equipment are butterfat and protein . They 
cam10t effectively be removed without utilizing the 
proper combination of detergency, physical action, 
temperature, or compensating factors for variances. 

vVhen the detergent concentration factor is deter­
mined to provide adequate soil conditioning, hot 
water aids soil suspension and removel. In addition, 
there is a lack of bacterial control with cold wash­
ing as revealed by a recent USDA (Agricultural Re­
search Service) report. 

Suggested temperature for mechanical cleaning 
is 155-160 F . Compensation can be made for any 
slighting of the temperature factor by stepping up 
the detergent concentration. When it becomes nec­
essary to increase the amount of detergent use, du e 
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to improper water temperature, one must consider 
added cost . A rise in temperah1re of 17° will double 
the chemical activity (not physical). It is much 
more inexpensive to increase temperature than double 
the amount of cleaner used. In a simple comparison 
-temperature can be considered as a catalyst-"makes 
things work"-so why not make use of it! 

' Ve must also remember that low temperatures have 
a direct effect on possible soil re-deposition during an 
extended wash cycle. Seasonal temperah!l'e changes 
certainly have an effect. 

Regulatory agencies recognize the importance of 
temperature to the point of requiring a minimum 
starting temperature, adequate hot water heating 
facilities ,and in some cases require facilities for 
maintaining a certain temperature level during the 
wash cycle. 

Cleaning of milk handling equipment still remains 
a chemical operation involving time, detergent con­
centra tion, and temperature. Commercial "cold water 
d etergents" should be relegated to the household and 
clothes washing-and even then hot water improves 
the results. 

'Maryland and Virginia Milk Producers News, April , 1966. 

WISCONSIN BULLS LIVE 
LIFE OF RILEY' 

From al l points across the n ation some 100 bulls, 
representing the elite of b eef and dairy bulls , have 
b een brought together in 'Wisconsin . Their activities 
are under strict security measures. They lead pam­
pered lives in a "castle" of conveniences. There is 
only one way in which these bulls differ from royal­
ty: they work for a living but its only a one-hour 
work week. 

Operated as a world-wide artificial breeding serv­
ice by the American Breeders Service, Inc. of De­
Forest, 'Wisconsin ,' the production record of this 
"factory-on-hooves" is quite impressive. Last year 
the 64 dairy bulls artifically serviced an average of 
4000 cows per day. At a typical service fee of $6 this 
certainly is big business, warranting the utmost in 
care of the semen producing animals and handling 
of their product . 

All aspects of modern veterinary science are utilized 
in the operation of the stud farm. Initially, bull 
calves from selected parents are purchased from pro­
fessional pure bred breeders and the young bulls 
undergo a five year costly testing program to deter­
mine which, if any, are qualified. At the American 

'Based on a feature article in th e Madison , vVis . Cap itol 
Ti.m es, Feb. 28, 1966. 

Breeders Service establishment three full-time vet­
erinarians work with the mature bulls and the several 
hundred young bulls in various stages of testing and 
each bull endures a total of 78 tests and vaccina~ions 
each year. 

The utmost in the way of environmental sanitation 
and maintenance is applied to insure comfort and 
contentment for the producing bulls. There are no 
irritating flies and insects and filtered humidity-con­
trolled air gives the bam a comfortable year-round 
temperah1re of 55 to 60 degrees. Under the stall's 
wood-chip bedding is an electrically-hea ted rubber 
floor guaranteeing a vvann, dry stall. 

A manure disposal system and recirculated fresh 
air practically eliminates barn odor. Conh·olled feed­
ing insures conh·olled weight and a 40 minute walk 
on a power-driven artificial exerciser gives each bull 
a mile walk several times a week. Stalls are even 
equipped with infrared lamps to provide the equi ­
valent of an Arizona climate. A loud speaker system ' 
plays soft music as a final touch in this life of royalty. 

T n return for all this the bull earns his keep by 
tw ice vveekly donating several ccs. of semen which 
is tested for fertility and frozen in liquid nitrogen 
at a minus 320 degrees . It can be kept indefinitely 
until called for by a dairyman anywhere in the U. S. 
or foreign country. Semen from a bull deceased 12 
years is still frozen and when sampled is found to 
be still fertile. 

U nfortunately, this bull story does not have a 
pleasant ending. One would assume that, haviug 
li ved the life of Riley, the bull would be retired to 
the leisure of a well-kept pasture when his repro­
du ctive fertility reached a certain minimum. Not 
so. In spite of his elite standing he goes the way of 
all bovine fl esh- to the slaughterhouse. 

"HOT TIPS FOR FOOD PROTECTION" 

The PHS Milk and Food Branch has just released 
a new leaflet entitled "Hot Tips for Food Protection." 
, ,Vell written and readable, the leaflet is designed for 
general distribution. 

Emphasing the importance of heat in the prepar­
a ticm of certain types of food, the brochure urges 
complete cooking of foods high in protein and mois­
ture, such as milk products, meat, poultry and eggs, 
fish and shell fish , cream pies and custards . Common 
organisms capabl e of producing food-borne illness 
through under-cooked and under-protected foods are 
reviewed and recommendations are made for proper 
preparation of potentially hazardous foods. 

The leaflet is available from the Superintendent of 
Documents , Government Printing Office, ' iVashing­
ton, a t 10c per copy or $5.00 per hundred. 

, , 
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CLASSIFIED ADS 

POSITIONS AVAILABLE 

SANITARIAN 111 - $7176-$9620. Appointm :mt may be 
made at any step in salary range d,:pe nding on quali· 
fications . Maste r's Degree in sanitary science or public 
health and one year of applicable exp. as a sanitarian or 
the equivalent in gimeralized environmenta l health work 
in a public health department or a Bachelor's Degree and 
three years exp. in the above mentioned fields. lmmedi· 
ate openings with the Health Department of Montgomery 
County Government. lib:!ral employee benefits includ· 
ing sick and annual leave, retirement program, group 
hospitalization, medical and life insurance. Montgomery 
County is highly urbanized, has a population of 450,000 
and i~ adjacent to Washington, D. C. For information 
and application write, Montgomery County Government, 
Personnel Office, R.E.P . Section, County Office Bldg., 
Rockville, Maryland. 

PROFESSIONAL SANITARIANS-Good at public rela-

•

tions? Then why not put your skills to work in Arizona? 
~ Regular increases, growing programs and career progres· 

sion make these jobs worth investigating. Drop us a line 
and tell us about yourself. Arizona Mer it System, 420 

' ·' l 

North 15th Avenue, Phoenix. 

FOR SALE 

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

Consistently accurate! 
A complete line of Babcock testers-8 to 36 
bottle capacity- in electric, hand and hand· 
electric models. Advanced features include 
the most accurate speed indicator known, 
variabl e speed control and thermostatic heat 
control. Gerber test models al so available. 

Babcock Test Bottle Shaker. Ovate 
1 ment completely integrates acid 
1 milk or cream, assures uniform testing, 

• 

saves time . May be loaded while in motion. 
Made in 24 and 36 bottle mode ls wi th sta· 
tionary or removable tray. 

Write today for full details! 
THE GARVER MANUFACTURING CO. Dept. JM UNION CITY, IND. .... __ ....,....__.. ____ ..... 
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How can I<LENZADE 

CONTROLLED CONCENTRATION 
of lodophors improve quality, reduce costs? 

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

Water passing through the Mikro-Mast.er drives a small positive piston 
pump which delivers a specific vo lume of sanitizer per revolution. The 
result? 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 li ne. 
Installation is supervised by Klenzade and the unit will be inspected 
per iodically and kept in perfect condition at no cost to you . 

For completeness, quality, and 
cost control, it's 

Klenzade Mikroklene DF Iodophor is the product of choice 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 
.solution, and it complies with Food and Drug regulations 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 wr ite us for 
more information. 

KLENZADE PRODUCTS 
Division of Economics Laboratory, Inc. 

Dept. 896, Beloit, Wisconsin 

Why milk and food processors spell clean with a ''K'' 



WMC4 NEW~ SURGE 
Here are some of our NEW PRODUCTS introduced this year . .. 

NEW 
PICTURE WINDOW 
PARLOR PLANS® 
Series Two 
Designed for milking comfort and convenience -
with more space, greater efficiency, and economical 
construction for all types of stalls including sawtooth . 

NEW 
ADJUSTABLE DIAGONAL 
MILKING STALL 
Keeps cows up close­
saves feed- stainless 
steel feed box and shield 
-acrylic-epoxy finished 
high carbon steel. 

NEW 
ALAMO 30-PLUS 
ROTARY VACUUM PUMP 
Polyurethane filter pro­
tects pump- self-adjust­
ing pulley tension-moves 
over 30 C.F.M. at 15" of 
vacuum. 

NEw·· 
K.IJ. DYNE 
DETERGENT • SANITIZER 
AND SURE COMFORT 
ANTISEPTIC HAND SOAP 
Two new additions to the complete line of Surge 
Sanitation Products (over 20 different products). 

NEW 
WELDED 
FREE STALL 
DIVIDERS 

All welded joints-high carbon steel corrosion 
resistant Acrylic-Epoxy finish for post, wall or divider 
mounting. 

NEW 
TONGANOXIE 
FEED SYSTEM 
Single motor driven auger 
system-minimum dro at 
corners - complete 
control with Vibrator Fee 
Dispenser. 

NEW 
TX-2 AUTOMATIC 
DOOR OPERATOR 
Open or close doors with 
manual switch or cow acti­
vated switch- variable 
speed vacuum operation. 

NEW 
STANCHION BARN 
PIPE LINE 
MILKING SYSTEMS 

Complete BUDGET and THRIFT LINES, everything 
from milker to vacuum pump. Milking systems to 
meet any market requirement or budget. 

Look to SURGE for more NEW PRODUCTS and ENGINEERING ADVANCEMENTS 
Mail To: BABSON BROS. CO. Dept. Q 

2100 S. YORK RD., OAK BROOK, ILL. 60521 
Please send me information on the followinl items: 

PICTURE WINDOW PARLOR FREE STALLS 
FEED SYSTEM DIAGONAL STALLS ALAMO 30+ NAME ____________________________ _ 

TX-2 SANITATION PRODS. STANCHION PIPELINE ADDRESS __________________________ _ 
SURGE end TONGANOXIE 
ere Babson Bros. Co., tredemerks 0 Babson Bros. Co., 1966 TOWN _____ _ _ STATE ______ ...L.IP __ ----=-. • 


