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NowJ Z~ AUTOMATION 
--Gives Your Producers BUILT-IN ffPUSH-BUTTON" CLEAN-UP 

and Assures You Finer-Flavored Milk lor Customers! 

SEE IT AT THE 
EXPOSITION 
BOOTH .C-522 

ONLY ZfltoO. ROUND-DESIGN, VACUUM 
AND PATENTED SPATTER-SPRAY WASHER MAKE 
THIS POSSIBLE • • • OPERATION IS SIMPLE! 

Photo above shows how easy it is to operate this new ZERO's 

completely-atttomatic cleansing system. The .dairyman simply sets 

the btdlt-in, automtttic Timer-Clock ... and turns a single switch. 

That's all! D etergent is flushed into the tank as water passes 
through the built-i1t Detergent ] ar. 

ONLY WITH ZERO DO YOU GET AUTOMATIC CLEANING! Photo 

a t right shows why only with ZERO's patented, built-in Spatte1·­
Spray Wttshiug is a tank automatically cleaned. The Spatter-Spray's 

twin impellers hurl a double crossfire of water . .. with "tornado" 

force ... against the ZERO's entire stainless steel interior. Round-

shaped .. . there are no hard-to-clean crevices or corners. 0 fficial 
1·eco1'Cls show bacteJ'itt ave1·ages are gt·eatly 1·educed. Furthermore, 

patented "swooped-down" openings make all milk contact surfaces 

easily visible and accessible. Brushing is kept to a minimum. 

ZERO WILL HELP YOU SWITCH TO BULK! ZERO's extensive experi­

ence in 100% conversion programs and trained personnel are 

available to you, your haulers and producers. Mail Coupon for 

full information and new, lower, quantity discount p·rices! 

ZERO CORPORATION; 813-J Duncan Ave.; Washington, Mo. 

Z~ aUYfMiLKCOOLER 
- .<'f) T-20 • ._\1 I I I,,. 

~~-\) VACUUM -With BUILT-IN SpATTEit-SPRAY 
• K i' I I I I I \ 

:\ ~li. aZ;,'~;;) AUTOMATIC WASHER 

JUST TURN A SWITCH 
••• and this New ZIJto. 

Bulk Milk Tank 
Cleans Itself! 

• 
EVERYTHING IS BUILT-IN 

Here's news you've long awaited! ZERO ... pioneer of 
the major developments in farm bulk milk coolers ..• 
now presents the first farm bulk milk cooler with a com­
pletely-automatic, entirely-built-i1t self-cleaming aud sani-
t·izing system. · 

This new ZERO ... operating by vacuum ... washes, , 
rinses and saniti zes itself at the tunt of a switch ... as 
"push-button" automatic as the automatic home laundry 
washer. What's more, this ZERO's patented, built-in 
Spatter-Spray Automatic Washer cleans the tank so thor­
oughly ... bacteria averages are greatly reduced ..• 
assm·i'llg highest-qttttlity, /i'llest-f/avored milk for your cm­
totners. 

Wouldn't you rather have your producers install this ult1'tt· 
modern ZERO instead of an old-fashioned tank that's just 
a step ahead of a can cooler? Supply your customers with 
the highest-quality milk ... by having producers using 
the latest equipment •.. ZERO! 

36 

World's Largest Animal Agri­
cultural Research Farm­
owned by R als ton Purina 
Company -has installed this 
com-fJ/etely - automatic 1 ,200-
gallon ZERO. 

MAIL COUPON FOR DETAILS ABOUT 
A 1 00% ZERO CONVERSION PROGRAM! 

ZERO CORP.; 813-J Duncan Ave.; Washington, Mo. 

Please send me full information about the new ZERO 
T-20 COMPLETELY-AUTOMATTC VACUUM FARM 
BULK MILK COOLER - New, Lower, Quantity Dis­
count Prices- a nd how you ~~ ill help us effect a 
100% conversion to ZERO 's. I understand th ere is no 
obligation on our part. 

DAIRY . 

YOU R NAME . ... . ...• . .. . • ... ... .TITLE . 

ADDRESS . . 

IF IT ISN'T A ZCPJIO' ... IT ISN'T AUTOMATIC! CITY . ........ ..• . . ... STATE . .......... . 

---------------------------------~ 
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The Food Industry's Preferred Sanitizer 
Dairy farmers prefer detergent-sanitizers made with 

H YAM I 'E 3500 germicide a nd TRITON X-100 detergent 

for cleaning and sanitizing milking machines, !?ails, 
coolers and other equipment. · 

Food processors find these same H YAM INE-TRITON 

detergent-sanitizers best for keeping processing and 

packaging equipment .spo tless and germ-free. 

Restaurateurs and institutions prefer to wash dishes, 

glassware, silver a nd cooking utensils wi th TRITON X-100 

d etergent combinations, a nd then sanitize with 

H YAM I NE 3500. 

Write for samples and deta ils on the superior hard 

surface detergency, excellent grease emulsification, free 

rinsing a nd high germicidal activity of HvAMINE -TRITON 

detergent-sanitizers. 

H YAMINE and TRITON are trademarks, Reg . U.S. Pat. OJ!. and in 

principal foreign countries. 

Chemicals for Industry 

ROHM£.HAAS 
COMPANY 

WASHINGTON SQUARE, PHILADELPHIA 5, PA. 

HYAMINE 3500 
I 



Will your customers 
taste the difference 

INSTALL 

BEFORE THESE CHANGES 

AFFECT YOUR MILK 

NOW 

When the 
Silo feeds 

thee ? 
• 

~I 

They may, unless you value 

their business enough 

to treat your produc~s 

with CP VAG-HEAT® 

Nature's additives are not all in 

good taste. Certain weeds , feeds, 

grasses, and silage, as well as 

off-schedule feeding contribute to 

unpredictable flavor changes in the 

milk supply throughout the year. 

Aak your ·cp Repreaentsll••l 

® 
THE MFG. COMPANY 

General and Export Offices: 1243 West Wa shington Blvd. , Chicago 7, Illinois 

BRANCHES: Atlanta • Boston 78, (Be lmont Sta.) • Buffalo • Charlotte • Chicago • Dallas • Denver • Houston 
• Kan sas City, Mo . • Los An geles • Memphis • Minneapoli s • Na shville • New York • Omaha • Philadelphia 

• Portland, Ore . • St. Louis • Salt Lake City • San Francisco • Seattle • Toledo • Waterloo, Iowa 

CREAMERY PACKAGE MFG. CO. OF CANADA, L TO .. 267 King Street • Toronto 2B. Ontario 

II 

, ', 



; 

•• I 

OFFICERS 

President, WILLIAM V. HICKEY 
New York City, N . Y. 

P1·esident-Elect, JoHN J. SHEUlUNG 
Athens, Georgia 

First Vice-President, 
CHAULES E. vV ALTON 
Laramie, Wyoming 

Second V·ice-P1·esident, RAY BELKNAP 
D es Moines, Iowa 

Secretaru-Treasmer, VINCENT T. FOI.EY 
City H ealth Dept. , 
Kansas City, Mo. 

Executive Board 

FHA NKLIN \V. liAHUEI\ 
\VILLIAlii V. HICKEY 
)OHN J. SIIEUlllNG 
CHAliLES E. \VALTON 
VINCENT T. FoLEY 
liAHOLll B. HOOINSON 
1\AY BELKNAP 

Publ ication Board 
Dn . ] . C . OLSON, Jrt. H . L. THOMASSON 

ViNCENT T. FoLEY 

Editors 
Du. ]. C. OLsoN, Jn., Associate Editor, 

D ept. Dairy Husbandry, University 
of !\!linn., St. Paul l , Minn. 

1-T. L. TnoMASSON, Exec11tive Secretaru 
ancl Managing Editor, Box 437, 
Shelbyville, Indiana. 

Associate Editors 
C. A. AnELE __ _: _______ Chicago, Illinois 
H . S . .ADAMs __ __ _ Indianapolis, Indiana 
M. l'. llAKEu _____________ Ames, Iowa 
F. W. llAunEu ___ Oakdale, Long Island, 

New York 
F. C. llASELT ____ New York, New York 
L. A. 13LACK _____ ____ Cincinnati, Ohio 
) . C. FLAKE __________ Chicago, Illinois 
)OHN H. FRITZ-----Washington, D. C. 
L. G. HAnMoN ____ East Lansing, Mich. 
E. K. HAHRis _________ Cincinnati, Ohio 
C. A. HuNTER---------Topeka, Kansas 
C. K. JoHNs ___ Ottawa Ontario, Canada 
0 . W. KAuFMANN-East Lansing, Mich. 
W . C. LAWTON ____ St. Paul, Minnesota 
'vV. S. MuELLER ____ ____ Amherst, Mass. 
K. G. 'vVECKEL _____ Madison, Wisconsin 
J. C. WHITE--------Ithaca, New York 

1'he .Journal of ~Illl\ and l!"'ood 1'echnology 
Is Issued monthly beginning with the January 
number. Each volume comprises 12 numbers. 
Published by the Intemational Association of 
l\lill\ a nd Food Sanitarians, Inc., with execu­
tive offices of the Association, Blue Ridge 
ltd ., P. 0. Box 437, Shelbyville, Ind. 

Eut.ered as secoUtl class matter at the Post 
Office at Shelbyville, In d., March 1!!52, under 
th e Act of Murch 3, 1879. 

BDITOltiAL OF~'lCl'S: .1. C. Olson, ,Jr., 
Associate E'ditor, Dept. JJa.lry •Husbandry, Uni­
r ersity of Minn., St. l)aul , ~finn. ; H . L. 
Thomasson , 1\Ianagin g l~ditor, 1,. 0. Box 437, 
Shelbyville, Ind. 

Manuscripts: Currcspolldcuce l'egarding man­
uscrlt>ts and other reading material should 
be addressed to .1. C. Olson, .Jr., Associate 
3clitor , Dept. Da iry Husbandry, University of 
~Li~m. , St. I)aul, l\linn. 

,l lnstru ct iou to Contril.nttnn;" can be ob­
tained from the Editor for the use of con­
tributors of JlaJ)Cl'S. 

Journal of 

MILK and FOOD 
TECHNOLOGY 

Official Publication 

International Association of Milk and Food Sanitarians, Inc. 

REG. u. s. PAT. OFF. 

Vol. 23 October No. 10 

Contents Page 

Editorial: 
Environmental Health and 
its Complexities 

Harold S. Adams -- -----·-------- ------ -- -- - - --- - --· -- _:~99 

Sewage Lagoons in the Rocky 
Mountains. 

David P. Green __________ ___________________ ______ -·- __ 100 

Effective Municipal Rodent 
Control 

C. L. Bmdley ________ _________________ ____ __ _____ -·- ___ .'303 

A Survey of Cottage Cheese Quality 
W. H. Martin, V. D. Foltz, and 
W. D . Rutz ____________ __ ________ ________ __ __ ______ _ 806 

The Microbiology of Self Service, 
Packaged, Square Slices of Cooked Ham. 

W. A. Miller -------------- ------ ------------- - ·-- ___ 311 

Statistical Analysis of Standard Plate Counts of 
Milk Samples Split With State Laboratories. 

C. B. Donnelly, E. K. Harris, L. A. Black, 
and K. H. Lewis ____ __________ ___ ___ __ ____ ____ _____ ____ 315 

News and Events __ __________ _________ __ ----------- --·-- ---- - - __ 319 

Questions and Answers -- -- ---------------- __ __________ 319 
' 

Classified ~ds ----- -------- -- ---------- -- ------------------ - -- 326 

Index to Advertisers ___ -- --- -------------------------- ________ :]26 

Business Matters : Correspondence regarding 
business matters, advertising, subscriptions. 
orders for single copies, etc., should be ad­
dressed to II. L . Thomasson (address above). 

Subscription Rates : One volume per year 
Individual non-members, Governmental and 
Commercia l Organization subscription, 

l Yr. .. ............. .. ,_, __ , __ .... .. . $8.00 
l'ubiic and Edueational Institution 

Libraries, l yr. . ......... ____ , __ ...... ........ ........ $6.00 
Single Copies ........... - .... ....... .... ,_. __ __ .... ...... $1.00 

Orders for Reprints: All orders for reprints 

should be sent to the executive office of the 
Association, P . 0 . Box 43 I , Shelbyvil le, lnd. 

Membership Dues: Membership ln tbe 
Inter national Assoc iation of Milk and Food 
Sanitarians, Inc., is $7 .00 per year, which in­
cludes annual s ubscription to the Journal of 
Milk and Food Tech nology, All correspond­
ence l'egarding membership, remittances for 
dues, failu re to receive copies of the Journal , 
changes of address, a nd other such matters 
shou ld be addressed to the Executive Secretar)· 
of the Association, H. L. Thomasson, Box 437, 
Shelbyville, Indiana. 

CoPYRIGHT, 1960 INTERNATIONAL AssoCIATION OF MILK AND Fooo SANITARIANS, INc. 

III 



Vacuum process keeps freshness. in. 

A NEW ERA IN MILK PROCESSING! 

Milk plants can now obtain the in-plant savings 
of Ultra-High Temperature processing while 

offering customers a flavor freshness and treep=" 
ing quality that will delight them. 

Exposure of raw milk to the De Laval 

· Vacuum Chamber solves the flavor problem. 

Not only are unwanted volatile weed, feed and 

barn odors removed, but entrained air as well. 

When this freshened milk is exposed to the 

194 ° F pasteurizing cycle, there is no air present 

to cause "cooking." Mixes can be pasteurized as 

high as 240 °F! 

PLANT ECONOMIES PAY-OFF QUICKLY 

The keeping qualities of De Laval Ultra-High 
Temperature processed milk are quite rema·rk-

IV 

able. Farm paper editors served this milk after 
three weeks of normal refrigeration thought it 

was completely fresh. This new keeping quality 
means you can: 

• Pasteurize milk, mixes and by-products on a 
less frequent schedule. 

• Use less stabi1izers and flavoring. 

• Reduce milk waste through greater operat­
ing flexibility in storage and distribution 

practices. 

• Drastically reduce returns. 

• Protect milk against oxidation. 

MILK USERS ARE DELIGHTED! 

Housewives naturally appreciate the consistent 

high-quality fres hness that stays dependably 

fresh . The problems of milk souring are elim-

, 
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,.· ucooked" flavor out! 

inated. New milk customers, retail or route, can 
be developed through an effective promotion of 
this new modern milk. De Laval can help you 
all the way in taking full sales advantage of 
these new consumer benefits. 

INSTALLATION 

. Operating capacities ·of from 2000 to 80,000 
lbsj hr are available. The polished stainless steel 
De Laval Vacuum Chamber is tilt-mounted on a 
self-supporting stand. Temperature is precisely 
controlled in the De Laval Plate Heat Exchanger 
and the whole system requires a very minimum 
of steam, water and refrigeration. Standard 
practice is to clean in-place without disassembly. 
Opening for inspection is accomplished in 
minutes. De Laval Ultra-High Temperature 
Pasteurization is a thoroughly engineered, thor-

oughly proved process that will put your milk 
plant on the most modern operating basis possible. 

YOU CAN'T AFFORD TO IGNORE 

THIS NEW DEVELOPMENT 

Interest and installations are mounting steadily 
among cost-conscious and sales-conscious milk 
plants. Write us for information-or to have a 
De Laval representative call. 

v 

DE LAVAL 
THE DE LAVAL SEPARATOR COMPANY DEPT. JM-10 
Poughkeepsie, New York or 
5724 N. Pulaski , Chicago 46, Illinois 

DE LAVAL PACIFIC COMPANY DEPT. JM-10 
201 E. Millbrae Avenue, Millbrae, Calif. 



ANOTHER II·J< PRODUCT 

® 

Modern Sanitizer and Cleaner 

Provides Extended Bactericidal Activity 

Extensive lab tests and dairy experience 

conclusively prove that PENNSAN is an 

effective sanitizer. Further, it retains its 

bactericidal power even after drying on 

stainless steel for as long as 24 hours! 

% REDUCTION IN BACTERIAL COUNT 

AFTER EXPOSURE ON STAINLESS STEEL 

1 hr. 4 hrs. 7 hrs. 24 hrs. 

ESCHERICHIA COLI 

Trial I 100 99.2 100 99.5 

Trial 2 100 99.2 99.6 98.9 

Trial 3 99.6 98.2 99.2 100 

' MICROCOCCUS CASEOL YTICUS 

Trial 1 98.9 99.5 98 .0 100 

Tria l 2 99.5 96.5 9'8.5 100 

Trial 3 100 94.5 99.0 99.5 

PENNSAN is the superior bactericide 

serving modern sanitization. It removes 

and prevents milkstone and films, works 

VI 

in even hardest water, brightens and con­

ditions stainless steel, controls bacterio­

phages without affecting starter cultures. 

PENNSAN is a unique chemical sanitizer 

-a new concept to serve more sanitizing 

and cleaning needs. 

Write now for free booklet to B-K D ept. 

PENNSALT CHEMICALS CORPORATION 

East: 3 Penn Center, Phila. 2, Pa. 

West: 2700 S. Eastern Ave., Los Angeles, Cal. 

;:; ~ 

Penn salt 
Chemicals 

ESTABLISHED 1850 
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IN GRADE "A" CARTONS 
Canco's paper containers, tpe original disposable cartons for milk, 

have been winning greater acceptance every year! Popular with 

homemakers everywhere, these containers are ideal for use in school 

cafeterias and vending machines. They are easy to open and close; 

provide "controlled pouring," and are compact, sturdy, sanitary. 

Yes, Canco cartons are the preferred containers for milk . . . the 

Grade "A" cartons for nature's most nearly perfect food! 

~AMERICAN CAN COMPANY 
NEW YORK· CHICAGO · · NEW O~LEANS SAN FRANCISCO 
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Dairy sells more milk 

at lower cost 
"We figure we're saving over $750 a year in retinning 

costs alone by using Stainless Steel milk dispensing 

cans." says Mr. Darrell M. Hendrickson, Sales Man­

ager of the Michigan State University D airy Plant 

in East Lansing, Michigan. "Stainless Steel cans do 

not require retinning. We save time by not having 

to inspect the cans for corroded spots; there's never 

any danger of corrosion with Stainless Steel. 

"Stainless Steel can't be beat for cleanliness and 

sanitation ... so important in every dairy. Our 

entire plant is equipped with Stainless Steel." 

VIII 

"Another Stainless Steel product that we highly ' 

approve of for greater profits and customer satis." 

faction is the bulk milk dispenser. By buying milk 

in bulk, our customers are saving as much as Bi¢ 

on every portion they sell. They like the cleanliness 

and convenience of Stainless Steel bulk dispensers; 

and the milk is always cold and fresh. There's no 

problem of handling and storing numerous containers. 

We both sell more milk at a higher profit. 

If you would like to have more information about 

dispenser cans or bulk dispensers, write to United 

States Steel, 525 William Penn Place, Pittsburgh 

30, Pe1msylvania. USS is a registered trademarh 

United States Steel Corporation- PI Usburgh 

American Steel & Wire- Cleveland 

National Tube- Pittsburgh 

Columbia-Geneva Stee l - San Francisco 

Tennessee Coal & Iron- Fairfield, Alabama 

United States Steel Supply - Steel Service Centers 

United States Steel Export Company 

United States Steel 
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JOHN WOOD COMPANY 
Haverly Equipm ent Division • Royersford , Pa. 

WATERING OF MILK 
CAN BE STOPPED! 

WITH THE 

FISKE MILK 
CRYOSCOPE 

John Wood Bulk Milk Coolers 

John Wood's Spray Cooling 

principle brings milk temperatures 

down fast, with no risk of 

freezing. And John Wood's superior 

construction and performance 

exceed all recognized sanitation 

standards! 

These John Wood Features Assure quality 

cooling for Premium Quality Milk: 

• Constant creamline cooling. 

• Emergency cooli ng-even during 
power failures. 

• New agitator design for uniform quality 
throughout the tank. 

• Lowest blend temperatures. 

• Low cabinet design for easy pour·ins. 

• Easy to clean, easy to keep clean. 

RECOMMEND JOHN WOOD ... THE BEST BY EVERY TEST! 

10% to 30% of ALL mi/IC is watered. Proof is everywhere; cooperative laboratories, as well as leading commercial dairies 

established by state, municipal, associat ion and university and milk product manufacturers. 

surveys. Typical findings report added water ranging from 3% With a Fiske Milk Cryoscope, one person can screen 20-30 

to 20%. samples an hour; 150 to 200 per day. Added water is read 

This added water can be elimi nated with the Fiske Milk directly on. the dial without computations or correct.ions. 

1 Cryoscope, an accepted standard of official, univers ity and Sample size is only 2 cc. Accuracy is ±0.001". 

:i Write for complete brochure and information abolJ; ·'our "100-Sample Water Survey" . 

.nDVJJNCED 
INSTRUMENTS, INC. 

IX 

43 Kenneth St., Newton Highlands 61, Mass. 

Telephone DEcatur 2-8200 



For piping milk or milk products, Tygon B44-4X 

offers the dairy and processor· assured freedom 

from odor or taste , ease of cleaning and sterili­

zation, visua l inspection of f low, simple set-up 

and dismantl ing, toughness, flexibility and 

long life. 

Tygon flexible plastic Tubing 844-4X is availa_ble in 66 sizes from 

%6" i.d . to 4" i.d. Every foot is branded for your protection. Ask 

for ... insist on ... Tygon . Write for Bulletin T-91. 

® 
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EDITORIAL 

ENVIRONMENTAL HEALTH AND ITS COMPLEXITIES 

In ~tlarch 1960, Representative John E. Fogarty of 
Rhode Island, opened a congressional hearing on en­
vironmental healtb problems with this statement, The 
Committee over the past several years has become 
increasingly concerned about the envi1'0nmental 
health sit·u.ation and what is be·i·ng done about it. 
We have questioned witnesses exhaustively, but we 
feel that the picture ·is so i·nvolved and its complexi­
ties are mou:nting so swiftly that we do not have a 
clear understa·nding of the whole situation. 

Environmental health workers should b e both en­
couraged and ,heartened by Representative Fogarty's 
words. Many will recall that a few years back some 
authorities were recommending a de-emphasis in cer­
tain phases of environmental sanitation. Both mor­
bidity and mortality from disease frequently attribu­
ted to faulty sanitation have shown a noteworthy 
reduction within the past few decades. And it can­
not be denied that nationally, water borne, milk borne 
and insect borne diseases have been dramatically re­
duced. However, it is necessary to remember that 
these favorable changes did not take place over night. 
They represent the labors of a half century and dem­
onstrate our advances in knowledge, understanding 
and technology. 

Now we are faced with other problems that tax 
ingenuity and skill. It is hardly necessary to remind 
.the reader of some of these socio-economic changes 

I that are going on about us. An editorial in the May 
1960 issue of the American Journal of Public Health 
is especially pertinent when complexities of this na­
ture are discussed. Said the writer, Large scale mi­
gration of population, shifting land use, disorganiza­
tion of residual neighborhoods, fundamental changes 
in transportation technology and travel habits - these 
are only a few of the elements and aspects of tlte 
interrelated process of spreading w·banization, the 
1netropoUtan explosion. 

Conscious as we may be of these changes, are we, 
in the public health ai1d sanitation field geared to 
meet them? How do we fit into the pictme? Some 
one has said that one basic trouble with American 
society is that we devote too much of our resomces to 
increasing an already affluent level of private con­
surrlption and too l·iUle to public service of all kinds. 

If this is true, and it would appear there is more 
than an element of h·uth in it, then the sanitarian has 
a real challenge. It is he who can and must explain 
and interpret to the co1mm.mity tlw need for health 

protection which these complexities have brought 
about. H e must show the need for expanded facili­
ties in public water, municipal sewerage, sanitary re­
fuse disposal, air pollution conh·ol, food hygiene and 
similar services which are not presently provided to 
all the people. 

Mr. Fogarty justifiably said he was increasingly 
concerned about the environmental health sihwtion. 
Smely he was right. And a number of experts who 
testified at this hearing brought into sharp focus many 
of the urgent and current problems with which we 
are faced . One prominent public health officer sum­
med up his tes timony with these words: Our envi1'0n­
ment is changing every clay in a myriad of ways. 
Air, wate·r, soil, and all the man. made hazards inter­
act to challenge Ott'/" survival. We need first to pre­
vent health hazards from occurring and also, we 
need to minimize those which have already occu1Ted. 
There are many hazards i·n our environment that we 
do not yet know how to co·ntrol. Because of this, we 
must give research eq·ual priority with service during 
the difficult years ahead . The problem. is so tremend­
ous that all official and nonofficial agencies and pri­
vate groups will be asked to contribute their person­
nel and substance. Today, as never before, the med·i­
cal and allied professions must work hand in hand 
with the sanitary engineer and the sanitarian, the 
chemist and the physicist, the geologist and . the 
ecologist. By deepening mutual insights we can build 
a rock-solid foundation for effective planning and 
execution to meet the difficult health problems of our 
times. 

Those of us close to the problem need to champion 
the cause at the local leveL VIle need to stand up 
and be counted when some citizens feel that public 
utilities like water, sewers and other health protect­
ing facilities, are something they can't afford. vVhile 
the tax dollar seems sh·etched nearly to the breaking 
point, there are some h ealth protective measures no 
communit}• can afford to neglect. 

Environmental health has always had complexities. 
Now they seem to b e getting more numerous. Some­
times we wonder whether sanitarians are making 
enough noise to stiJ: people to a better recognition of 
their community responsibilities. . The ·job isn't easy 
but the rewards are great . .. Champion .the .cause! 
Environment sanitation is a product worthy of the 
salesman. 

H arold S. Adams 
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SEWAGE LAGOONS IN THE ROCKY MOUNTAINS! 
DAVID P. GREEN 

vVyoming Departm ent of Public Health, Cheyenne 

The sewage lagoon or oxidation pond has become 

a very popular method of waste treatment. Since 

1954 47 municipalities have constructed or are in the 

process of constructing this type of waste treatment 

system, while only four conventional type plants have 

been built during the same period. 

ADVANTAGES AND DISADVANTAGES 

The oxidation pond is certainly not a cure-all for 

the problems of sewage b·eatment. Used intelligently, 

it may be a very satisfactory and economical method 

of sewage h·eatment. Unfortunately, there is a grow­

ing tendency to overlook the necessary evaluation of 

any specific case and to recommend a pond immedi~ 

ately. The ponds do have a number of advantages . 

where correctly used. Included in these are: 

1. Low capital investment. 
2. Low maintenance cost. 
3. Low operational cost. 
4. Simplicity of design. 
5. Inherent ability to witl1stand shock loadin~. 

6. Exh·emely high degree of b·eatment during warm 

months, and a reasonable degree of treatment even 

during the cold months. 

There are always disadvantages to go with advan, 

tages. The more important of tl1ese are: 

1. Land cost must be low. 
2. Location of a satisfactory site may be difficult, par­

ticularly when the direction of growth of a munici­

pality is considered. 
3. Esthetic problems brought about from both de­

h·actors and over-enthusiastic supporters of thi~ 

method of b·eatrnent. 
These factors must all be carefully evaluated prior 

to deciding upon the lagoon method. 

TYPES OF LAGOONS 

Insofar as the lagoon itself is concerned, several 

basic decisions must be made. It should be noted 

that these decisions may have ah·eady been made by 

the standards set up in any given State, or by topo­

graphical features. 
The lagoon may be either the flow-through or tl1e 

complete retention type. Botl1 are in use in Wyom-

!Presented at a recent joint meeting of the Rocky Mt. Assoc. 

of Milk and Food Sanitarians, the Sanitation Section of the 

\Vestern Branch of the American Public Health Assoc., and 

the Colorado Association of Sruutarians, May 24-26, Denver, 

Colorado. 

ing, although the complete retention systems are used 

only where no defined drainage exists. The complete 

retention systems are difficult to design since an 

exact balance must exist between precipitation and 

sewage flow on one hand and percolation and evapor­

atipn on the other. Although a number of engineers 

have tried to design these ponds, only a very few have 

achieved the nice balance necessary due to varia­

tions in precipitation and percolation. The current 

method is to design a complete retention pond as 

well as possible and enlarge it as e:>q)erience dictates. 

Since most sewage lagoons are of the flow-through 

type the remainder of tlus discussion will deal only ' 

with that type. 
The flow-through lagoon itself may be of one of 

these types: (a) the "Raw Sewage Lagoon" which 

receives waste with no preh·eatment; (b) the "Sec­

ondary Lagoon" which receives sewage wluch has 

been previously treated by sedimentation; and (c) 

the "Tertiary Lagoon" which is used to stabilize the 

oxygen demand due to nitrification of sewage after 

conventional secondary h·eatment and to further re­

duce the bacterial population . 

The "Raw Sewage Lagoons" are the preponderant 

type in municipal systems in VVyoming. This has 

been due to the lovv cost of land and its ready avail­

ability over almost all of the State. In tl1ose few 

cases where conventional secondary plants have been 

built by municipalities, the land costs or location 

prohibited the use of ponds as a method of complete 

h·eatment. 
The "Secondary Lagoon" is in use in several very 

small Wyoming municipalities following a septic or an 

Imhoff tank, and is often used in trailer courts fol­

lowing a septic tank. 
The "Tertiary Lagoons" are very few in number 

and their use has more or less come about by accident 

ratl1er than design. In the original state these ponds 

were emergency works with only a few clays reten­

tion designed to protect sh·eams from the effect of raw 

sewage discharges in the event of conventional plant 

failure. Their existence, then, has led to their use 

as a "Polishing Pond" which stabilizes nitrogenous 

demands and gives a further bacterial reduction in the 

final effluent. 

DESIGN FACTORS 

The design of oxidation ponds has grown from a 

mass of observed data. \i'ife have felt for some time, 

that a rationale is called for to enable those in the 

, ,, 
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field to design ponds for specific installations requir­
ing a given degree of h·eatment. At present, in our 

opinion. the great majority of the ponds may easily 
have been overdesigned due to the lack of such a 

rationale. At present we are attempting to develop 

a method of design for these units. 
Basically, there is nothing really new about the 

mechanics of an oxidation pond. In generaL we 
believe that the ponds, within the limit of minimum 

amount of light, c<m be designed following the prin­
ciples shown by Phelps and others. By over-simplify­
ing the reasoning, somewhat, we might for purposes 
of discussion make the following assumptions : (a) 

all BOD is soluble; (b) all nitrogen is consumed by 

algae; (c) an excess of oxygen is present at all times; 

and (d) the minimum light or solar energy required 
is available. The mechanics , then, can easily b e ex­
pressed by the integration of the equation ~ = e - k t. 

which is nothrng more than a st~ndard BOD remain­
ing equation. The solution of this equation for vrui­
ous periods of retention will give values having rea­
sonable agreement with data observed in comparable 

cases. 

This simplification leads to a number of interest­

ing conclusions: 

l. It should be possible to design a p ond for a spe­
cific degree of treatment. 

2. A retention period exists beyond which furth er re­
tention has no obvious effect . 

3. An optimum retention period exists for any case 
if this is to be considered a method of secondary 

treatment. 
4. Standards should not be the same in all places, 

but should defl ect the variation of the rate con-

; stant with temperature and various other factors . 
Since the bacterial die-off curve is also proximated 

by the same typ e of mathematical expression, the 

same type of reasoning can be followed in that inves­

tigation . 

OPERATIONAL FACTORS 
) 

i 
The actual case is not quite as sin1ple as that which 

has been discussed. Problems are encountered in 

benthal decomposition since normal sewage does con­
tain settleable solids w_hich exert BOD. Anaerobic 
decomposition may occ{u·, and heterogenous reactions 

seem to occur under certain conditions of ice cover ; 

all of which destroys many of the simplifying assump­

tions . 
It should be p ointed out that Wyoming feels that 

this' rationale is sufficiently promising to allow two to 
tlu·ee times the population load per acre of lagoon 
smface area if sedimentation is used ahead of the 
lagoon. To date, lagoon operation has borne this 
assumption out, ru1d in one particular case, the un-

suspected presence of an unusual waste in a raw 

sewage lagoon has shown the effect of undesired 

sedimentation accompanied by the following b enthal 
decomposition. 

The existing standards used in ·wyoming allow a 

BOD loading of 35 pounds per acre. It is generally 

believed that this load may b e increased t6 arotmd 50 

pounds p er acre in the more southerly states. This 

would be in accordance with the theory previously 
mentioned. 

Insofar as shape is concerned, it is felt that a rec­
tangular shape with no shore line irregularities is 

best. Inlet should be located near the center to as­
sure complete dispersion of solids . It should be 

pointed out that some recognition might well be 

given to altered inlet location in small ponds (less 

than 10 acres ) in areas with high wind velocity from 

a given prevailing direction. 

The outlet from a pond should only remove water 
from well below the smface to prevent the skimming 

off of algae. It has b een noted that ponds with 

surface outlets tend to give much greater difficulty 
tl1an those with subsmface discharges. 

The location of the outlet should b e at the point 

most dist ru1t from the inlet . Although no evidence 

of short circuiting has been found in larger ponds ex­

posed to the sweep of tl1e wind, it is felt that this 

may occm in smaller ponds witl1 stTOng prevailing 

wind. It would therefore seem that tl1e sb:engtl1 

ru1d direction of winds may well require some adjust­

ment of tl1e outlet location in smaller ponds . 

The pond should be constructed to operate at a 

mininmm depth of 2Jf to 3 feet to keep down the 

growth of rooted aquatic weeds which would encom­
age both the formation of sludge mats and mosquito 

propagation. The maximum depth of a pond should 
be approximately 5 feet. This will allow at least 2 

feet of storage even under h eavy ice conditions in 
cold areas or would allow a more favorable t empera­
ture condition in tl1e pond in exb·emely warm areas. 

Another item tl1at should be mentioned is that of 

pond sealing. Although tl1e type of soil is often adap­
table to tl1e use of lagoons, some soils r equire treat­
ment to prevent excessive p ercolation which would 

lead to the exposme of solids. 

Tlu·ee metl1ods have been used in Wyoming: (a) 
the application of a 4-inch clay blanket; (b) the ap­
plication of ru1 MC-Oil at approximately 0.5 gallon 
per square yard; and (c) tl1e use of b entonite mixed 
into tl1e upper few inches of the pond bottom. Each 
has proved satisfactory and choice is a question of 

economics. 

It should b e pointed out that the seal is only neces­
sary for tl1e first months of operation. After that 
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period the dispersed solids and algae will effectively 
plug soil interstices. 

Since practically all the States have criteria for 
this type of treatment, there is little need for more 
specific discussion of standards than that which has 
just been made. It would seem to be more valuable 
to point out a few favorable and unfavorable results 
that have come to the writer's attention. 

In general it has been shown that oxidation ponds 
in Wyoming give a degree of b:eatment comparable 
to that achieved by any conventional method of sec­
ondary treatment. It has been our experience that 
BOD removal may vary from a low of 75% during 
winter months to an average of 95% during summer 
months. Bacteriological reduction is usually some­
what better than 90% with wann weather values ap­
proaching zero MPN values. 

We have had our share of difficulties in addition 
to our successes . Fortunately these difficulties are 
few and practically all can be listed as follows: 
1. A pond wall failed sb:ucturally and allowed ap­

proximately one acre foot of stabilized water to 
flow down on a small residential area. The fail­
ure was investigated and found to be due to poor 
constmction practices around the outlet stmcture. 

2. The biota in a pond was completely wiped out 
and septic conditions prevailed. The pond did 
not restore itself to operating conditions as ex­
pected. Investigation found that an oil line under 
the pond had ruptured and was leaking toxic hy­
drocarbons into the pond. The pond rapidly be­
came operational after this was conected. 

3. The pond became septic, large accumulation of 
floating solids were observed and the water was a 

deep red. Investigation showed that a slaughter 
house with no preh·eatment had been tied into 
the sewerage by the town. One interesting faCtor 
was that anaerobic conditions prevailed only from 
approximately 8 p.m. to 8 a.m. under a loading of 
approximately 100 pounds of BOD per acre. 

4. One of 1:\'io parallel cells in an oxidation pond be­
came anaerobic and was ch'aracterized by deep red 
color while the otl1er cell was aerobic and showed 
the usual green color. The water in the affected 
cell was found to have a high sulphur content, 

,' probably due to sulphur spring infiltration. 
5. ·A large installation was found to have 2 aerobic 

and 2 anaerobic cells. Investigation showed that 
the loading had been equalized on the basis of an 
equal load to each pond, rather than equal load­
ing per acre of pond surface. This has no\y been 
corrected and flow measuring devices are now 
required at all multiple cell ponds. ' 
It is hoped that this discussion may serve as a 

simple introduction to sewage lagoons or oxidation 
ponds. In summary the following points are reiter­
ated: 
1. The sewage lagoon is not a magic tool to solve 

all sewage h·eatment problems. 
2. Well designed ponds in correctly chosen situations 

will give sewage treatment efficiencies comparable 
to those of any other method of h·eatment and 
often at a fraction of tl1e cost. 

3. Operational difficulties have occurred due to mis­
understood or ignored factors. A really good de­
sign of an oxidation pond takes quite a bit of 
thought, altl1ought tl1e results are certainly worth 
while. 

, ', 
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EFFECTIVE MUNICIPAL RODENT CONTROL 

c. L. BRADLEY 

D iuision of Sanitation, Health Department, 

Fargo, North Dakotc1 

In order to carry out properly an effective rod ent 

control program, the personnel utilized must have 

some good b asic knowledge drawn from the fields 

of chemish·y, architecture, engineering, pharmacology, 

veterinary medicine, and allied fields. Vector con­

trol generally, and rat conh·ol specifically, gives the 

sanitarian an excellent opportunity to exhibit his gen­

eral skill in his chosen field of sanitary science ( 1). 

Rats have been associated with man tlU'oughout 

recorded history. They have followed him into most 

of the habitable parts of the globe, and have b ecome 

vectors of many of the communicable diseases of 

ancient and modern times. The rat has been charged 

witl1 spreading typhus fever, bubonic plague, trichin­

osis and many other diseases. In addition to being 

spreaders of disease, rats are notoriously destructive 

because of their knawing habits and it is an accepted 

fact that some of our worst fires have b een attributed 

to rodents , such as rats and mice. Rats cost the 

United States $500,000,000 each year. A rat costs 

and destroys $200 worth of food annually ( 1) . 

Mice may also be considered an economic liability 

and are responsible for transmitting several forms of 

food poisoning, also typhus, plague, rickettsial pox 

and other communicable diseases. Mice quite ob­

viously are incriminated as contaminators of food. 

ORGANIZATION O F THE PROGRAM 

Generally speaking, every practical metl1od should 

be utilized in a permanent control program. These 

methods should include such items as: 
1. Good general sanitation in tl1e area. 

2. Adequate rat proofing and eradication in ex,isting 

buildings. 
3. Adequate rat proofing and eradication in new 

buildings. 
4. Rat poisoning. 
5. Conh·ol of rat ecto-parasites. 

A preliminary survey should b e made before rodent 

conh·ol measures are actually attempted. The area 

should be surveyed in order to understand tl1e nature 

of the problem. The survey should attempt to find 

but such facts as: 
1. The prevalence and location of rodents. 

2. The species of the rodents and their fleas. 

3. The presence and availability of tl1eir food supply. 

4. The location of, and types of, harborage. 

5. If the town is a seaport, tl1e potential hazards of 

migration from boats to shore. 

6. Estimate of coste of materials for each building 

and cost of the entire program. 

7. Methods of financing the program by: 

a. Local government or other agency that provides 

a revolving fund for labor·and material. 

b. Mtmicipalities that furnish labor and merchants 
that furnish material. 

c. Merchants 1who furnish labor and material ( 1). 

HABITS AND CHARACTERISTICS O F R ATS AND MICE 

There are t11Tee species of rats common to the 

North American continent. They are the brown rat 

or tl1e Norway rat-Rattus norvegicus; the roof rat or 

Alexandrine rat-Rattus rattus alexandrinu.s; and the 

black rat or the ship rat-Rattus rattus rattus ( 2 ). Rats 

are nocturnal animals. Their principle harboring 

places are buildings, ships, dumps; wherever there 

may be a food supply. Conh·ary to popular opinion, 

rats are highly selective in their choice of food. They 

prefer fresh, wholesome, non-decomposed food. The 

rat is omnivorous but may have a capricious appetite, 

which poses some problems for the vector control 

specialist. Rats will, of course, scavange when neces­

sary. 

An important h·ait of the rat is that of migration. 

Rats will migrate according to the variation in abund­

ance and accessibility of food and the availability of 

shelter. Such migrations may be seasonal, for ex­

ample, from the buildings to the fields in spring and 

back to tl1e buildings in the fall. Buildings are 

often vacated permanently when the food source 

nearby is removed. 

There are four subspecies of wild house mice which 

belong to tl1e species Mus m:usculus Linnaeu.s. Three 

of these have been closely associated with man. The 

subspecies Mus musculis wagneri has evolved two 

commensal forms-Mu.s 1nusculus domesticus and Mus 

musculus brevirostris-which were imported from 

Europe to the United States; the former being found 

in the Northern States and tl1e latter, a smaller type, 

being found in the Soutl1ern States. There are, in ad­

clition, about 250 different forms of native mice in 

the United States; among them are tl1e very prevalent 

white-footed and meadow mice. House mice vary 

widely in color, but generally are tawny to da1·k grey 
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on the back, with the color changing to an ashen grey 

on the abdomen. Their eyes are smaller than the 
native white-footed type; the feet are shorter, broad­

er and darker; and the tail is shorter. House mice 

all have very much the same habits . 
Mice are able to flourish in extremely hot or cold 

temperatures, and can exist in a variety of habitats 

ranging from tunnels beneath foundations to boxes 

of stored goods left in attics. They have keen senses 
and are excellent swimmers and climbers. They are 

omnivorous, but prefer seeds, grains and cereal 

products. 

ENviRONMENTAL SANITATION As A FACTOR 

Good general sanitation, insofar as rat control is 

concerned, entails a continuous program of rubbish 

and debris clean up, in proper sequence and relation­

ship to the exterminating phase of the program. 

Adequate garbage and refuse collection, storage and 
disposal is also mandatory. There are a number of 

satisfactory disposal systems. The one that seems to 

be most popular throughout the United States is the 

Sanitary Landfill. This system combines good sani­

tary practices with good reclamation practices. 
The Sanitary Landfill becomes a most effective 

part of the insect and rodent control programs of the 

modern community ( 3). It gives the city a pro­

found psychological advantage to be able to show 

that it has taken the lead in removing a focal point 
of vector infestation; and in addition, plans to turn 

what very likely may be an insanitary, odorous, fly 

and rat breeding haven, into a clean and eventually 

useful piece of land. 

RAT-PROOFING 

The passage of an adequate brdinance requmng 

the rat-proofing of existing business buildings, of 
all future buildings, and of all residential buildings 

is mandatory. Upon inspection, information relative 

to the art of building out rodents must be given to 
the owner. This "building out" process is done by 

eliminating all of the enclosed spaces, such as open­

ings in hollow walls, between floors and under foun­

dations. These are all areas where rodents may live 

and bred. Property owners and householders should 

be told to eliminate or block all entrances into build­

ings via drain pipes, missing bricks in walls, and un­

flashed doors and windows. They also must be ad­

vised that all inadequately protected foundations 

mus_t be eliminated or blocked. Foundations should 

be eighteen inches to twenty-four inches deep and 

have diverting aprons of twenty-nine gauge, galvan­

ized, corrugated iron or sheet metal installed. Win­

dows and grills may be satisfactorily protected by 
~ighteen gauge, one-half inch mesh, galvanized, ex-

panded metal; or sixteen gauge, half inch, galvanized, 

wire cloth. Cement floors should be at least three 

inches thick and properly tied in with the foundat-ion. 
1n this connection , it should always be remembered 

that <U1 adult rat can get tlu·ough <my opening that 

a man can put his thumb tlu·ough. 
The sanitarian or vector control specialist should 

not forget tl1at tl1e food supply of the rodents must 
also be elin1inated once the area has been freed of 

the rats . The availability of food and shelter are of 

great importance to the rat. A rmmicipality may help 

the householder starve rats out of an area by passing 
\ 

and enforcing an ordinance requiring tl1at garbage 

be stored in tightly covered metal containers, which 

should be kept at least eighteen inches off of the 

ground. The permises must also be kept free from 
rubbish, and feeding stations for birds must be elimin­

ated if the householder wishes to keep rats from his 

property. ' 

ExTERi\H rATIO 

Altl1ough good environmental sanitation, which in­

cludes rat-proofing and tl1e elinlination of harbor­

age and food, is still considered a major plank in the 

platform of a satisfactory rat control program, these 
tenets must be redefined in relation to the sequence 

in which tl1ey must be used in any specific area. 

They should not be recommended as steps which 

must precede tl1e phase of extermination. The first 

step in tl1e program for a specific area of infesta­

tion is that of the desh·uction of rats, with the steps 

of cleaning up, building out, and starving out follow­

ing as preventive measures, to protect against re­

infestation. 

The anticoagulant rodenticides sucl1 as Warfarin 

( C'"H'"0 4
) and Pi val ( C'4 l-l' 40 3

) have proven so ef­

fective tl1at the strategy of extermination first and 

sanitation second has proven feasible. It must be 

admitted tl1at tl1e idea of considering sanitation as a 

secondary step, sequentially speaking, is difficult for 
a professional public healtl1 worker to accept. This 

logic runs counter to all of the h·aining that the writer 

has received, and conh·ary to basic concepts instilled 

previously in my professional h·aining ( 4). 

It has been shO\vn that tl1e susceptibility of various 

species of rodents differs. Consequently, it is desir­

able that tl1e lowest bait concenh·ation, consistent 

witl1 tl1e most effective conh·ol, be used in the inter­

est of economy and safety. Anticoagulants are high­

ly effective rodenticides, and available to the private 

exterminator and to the government official. These 

may be offered to the rodent in several highly accept­

able forms . The anticoagulant baits may be used 

for initial rodent conh·ol under essentially any condi­

tions. A minimum baiting period of two weeks is 

, ', 
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recommended ( 5) . 
Field tests indicate that the roof rat requires the 

use of a concentration of 250 ppm of anticoagulant in 
the finished bait which contains 0.025% anticoagulant. 
Satisfactory control of the Norway rat may be h ad 
with a concentration of an anticoagulant at 50 ppm. 
t-.1lice react in the same general way as do Norway 
rats, although more individual variation is indicated. 
\iVhere the species of rat involved is not definitely 
known, or where roof rats are concerned, a concen­
tration of 250 ppm should be used ( 5) . 

Commercial concentrates generally contain 0.5% 
anticoagulant in corn starch. One pound of concen­
trate ( 0.5%) must be diluted with 19 pounds of bait 
to obtain a concenb:ation of 250 ppm. Corn meal 
and some other ground grains have proven to be ac­
ceptable material when repeated use over a period 
of several days is desirable. Where there are a vari­
ty of foods other than bait available to the rodents 
the anticoagulants should be offered in water t~ 
which 5% sugar has _been added. 
. Mice can be controlled with anticoagulants by us­
J_ng the same exposure teclmiques that are employed 
for rat control. Because they are smaller, and eat 
more often, it is most effective to have a large num­
ber of bait stations in their feeding areas . A table­
spoonful of bait should be sufficient ( 5). 

S uMMARY AND CoNCLUSION 

1n conclusion, it should be stressed that a munici­
pal rodent control program must: 
l. Have adequately trained personnel. 
2. Make a preliminary survey to determine the scope 

of the problem. 
3. Properly organize the program to effectively make 

use of personnel available and data obtained. 
4. Operate under adequate municipal ordinances con­

trolling food sources and harborage, by stipulating 
proper collection and disposal systems, and by set-
ting forth adequate rat-proofing standards. . 

5. Choose an effective bait, and carry out the exterm­
ination of the rodents in the proper sequence. 
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A SURVEY OF COTTAGE CHEESE QUALITY1 
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(Received for publication May 17, 1960) 

Cottage cheese curd and cream cottage cheese pro­

duction in the United States in 1958 amounted to 

549,523,000 and 703,523,000 pounds, respectively ( 1). 

Production has more than doubled during the past 

ten years. State and Federal standards for plain cot­

tage cheese and creamed cottage cheese establish a 

maximum moisture content of 80 percent and require 

a minimum fat content of 4 percent in cream cottage 

cheese (2) . 
One of the most difficult problems in marketing 

cottage cheese is maintaining its freslmess and desir­

able qualities. The results of surveys made in Con­

necticut ( 3), Iowa ( 4), Illinois ( 5) , and Michigan 

( 6) indicate that greater care and stricter sanitary 

precautions are needed in the production and hand­

ling of cottage cheese. Many samples of cottage 

cheese were contaminated with coliform bacteria. It 

was not uncommon to find slime and mold on the 

surface of the cheese. Bitter, fruity, yeasty, and 

other off-flavors were observed in many samples. 

From a public health standpoint, it is important that 

cottage cheese be produced and handled so the fin­

ished product will be free from harmful microorgan­

isms. There is ample opportunity to contaminate the 

product from the makers' hands, impure wash water, 

or added cream. Cottage cheese .is very perishable. 

Losses due to spoilage may result and more severe 

consequences may occur should any pathogenic bac­

teria be present. 
The survey reported here was to secure information 

on composition, sariltary quality, and safety of cottage 

cheese sold in Kansas. Microbiological, chemical, 

and organoleptic analyses were made on 142 

samples of cheese collected from 15 retail stores. 

Products from 27 manufacturers were examined. 

MICROBIOLOGICAL ExAMINATION 

Samples were mixed in the original container v.r.ith 

a sterile metal spoon and 11 grams were weighed, 

aseptically, into a sterile, tared Waring blender; 99 

grams of sterile 2% sodium citrate solution were add­

ed and agitated for 4- to 15-second intervals with 5-

1Contribution No. 287, Department of Dairy Husbandry, and 

No. 360, Department of Bactetiology. 
2Present address Fairmont Foods, Omaha, ebraska . 

second interspa ed stops to allow curd particles to 

contact the knife for more effective cutting. This 

procedure satisfactorily disintegrated the curd. This 

blended mixture was transferred to a sterile container 

and plating and tubing procedures were immediately 

carried out. 

Coliform. Counts 

Violet Red bile agar (Difco ) was incubated at 

37°C. for 24 hours . Colonies typical of the group ' 

were counted \vith a Quebec counter. A secondary 

surface layer of the medium facilitated the develop­

ment of typical colonies. 

Yeast and Molds 

Potato dexh·ose agar (acidified) ( Difco) was used. 

Incubation was at 25°C. for five days. 

Psychrophues 

Psychrophilic counts were made in tryptone glu­

cose extract agar ( Difco). Incubation was at 45°F. 

( 8°C.) for five days. Counts were made using a 

Quebec colony counter. These plates were also exam­

ined for evidence of Pseudomonas spp. by observing 

for (a) the development of a water soluble blue­

green pigment and (b) odors ( tri-meth'yl amine, May 

apple, or pineapple) associated with certain Pseudo­

m.onas spp. 

Staphylococci 

Staphylococcus medium llO ( Difco) was used to 

search for members of the staphylococcus group which 

could be potential food poisoning types. Solidified 

medium was surface inoculated with 0.1, and 0.01 

gram of cheese. Incubation was at 37°C. for 48 

hours. 

Litmus Milk 

Additional evidence of Pseudomonas spp. was ob­

tained by inoculation of suitable dilutions into litmus 

milk. Incubation was carried out seven days at 8°C. 

Typical fruity (May apple) (pineapple) odor of 

Pseudomonas fragi was taken as additional evidence 

of Pseudomonas spp. Two samples, in litmus milk, 

gave rise to a "potato-cellar" odor commonly associ­

ated with Pseudomonds graveolens. 

; 
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CHEMICAL Al ALYSES 

A 50-gram sample of cheese was taken from the 
original and mixed on a Waring blender or by using 
a mortar and pestle. The following determinations 
were made: 

Fat Content 

The percentage of butterfat was determined by a 
modified Babcock test described by Tuckey ( 5) . . A 
9-gram sample of mixed cheese was weighed into a 
50-ml. beaker. Two ml. of concentrated ammonium 
hydroxide was added and thoroughly stirred using a 
glass rod. Three mi. of n-butyl alcohol was added 
and thoroughly stirred using a glass rod. Next, 9 mi. 
of dilute sulphuric acid ( 3.5 parts acid + 1 part 
water) was added and mixed thoroughly. The con­
tents of the beaker were poured into an 18-gm. milk 
test bottle, and the beaker rinsed with 9 mi. of con­
centrated sulphmic acid ( sp . gr. 1.82- 1.83, acid rins­
ings added to the test bottle). After centrifuging for 
5, 2, and 1 minutes the test was read using glymol 
and the reading multiplied by rvvo. 

Total sol-ids 
The total solids content was determined by the 

Mojonnier Method ( 7). 

Acidity and pH 

Titratable acidity was determined by titrating a 9-
gram sample of cheese diluted with 9 ml. distilled 
water, plus three drops of phenolphthalein indicator 
to a permanent pink endpoint with 0.1N sodium hy­
droxide. Duplicate determinations were made. The 

. · pH was determined with a Beckman glass electTode 
i pH meter Model H2. Readings were taken in dupli­

cate after immersing the electrodes directly into tl1e 
sample of triturated cheese. 

Phosphatase 
The New York City field test was used to deter­

mine the presence of phosphatase. After allo,~'ing 
the trihuated cheese samples to stand over night, 0.5 
mi. of supernatant whey was withdrawn with a ster­
ile pipette. Phosphatase determinations were made 
on the whey from eacl;t sample according to standard 
methods ( 8). Values equal to or greater than two 

J units were recorded as positive phosphatase tests. 
! TYPE OF CHEESE, STYLE oF PACKAGE, WEIGHT, ScoRE, 

' ' I 
APPEARANCE, AND DEFECTS 

The net weight of the cheese was determined by 
taking the difference between the ·weight of the full 
and empty package. After samples were taken the 
cheese were scored by tvvo or more judges fOT flavor, 

body, texhtre, color, appearance, and package. The 
samples were stored and examined after thTee and 
seven days for the presence of mold and off-flavors. 

RESULTS 

Microbiological 
Coliform, yeast, and mold counts obtained on 142 

samples of cottage cheese were classified into six 
groups. The number and percentage of samples 
classified in each group are presented in Table 1. 

C aliform content 
The examination of 142 samples of cottage cheese 

revealed that 71.2% of the samples were contamin­
ated witl1 10 or more coliform organisms per gram. 

Samples of cheese examined during the summer 
( 100 ) and spring :( ·12) showed tl1e presence of 10 or 
more coliforms in 80% and 50% of the samples, re­
spectively. 

The number of samples, yielding 100 or more coli­
form organisms was 89 or 62.4% of all samples exam­
ined. More than 100,000 coliform organisms per gram 
were found in 11 or 7.7% of the 142 samples exam­
ined. This is in contrast to 8 ( 8%) and 3 ( 7.1%) for 
tl1e summer and spring samples, respectively 
(Table 1). · 

TABLE 1-NUMBER AND PERCENTAGE DISTHIBUTION OF 

COLIFORM, YEAST, AND MoLD COUNTS ON 

142 SAMPLES OF COTTAGE CHEESE 

Coliform 
2-9 

10-99 
100-999 

1,000-9,999 
10,000-99,999 
over-100,000 

Yeast 
2-9 

10-99 
100-999 

1,000-9,999 
10,000-99,999 
over-100,000 

Mold 
2-9 

10-99 
100-999 

1,000-9,999 
10,000-99,999 
over-100,000 

Summer 
100 samples 
No . 

20 
6 

27 
22 
17 
8 

26 
16 
30 

8 
12 
8 

81 
8 
4 
5 
1 
1 

% 

20 
6 

27 
22 
17 
8 

26 
16 
30 

8 
12 
8 

81 
8 
4 
5 
1 
1 

Spring 
42 samples 
No. % 

21 50 
6 14.2 
5 11.9 
5 11.9 
2 4.7 
3 7.1 

17 40.4 
4 9.5 
4 9.5 

10 23.8 
4 9.5 
3 7.1 

38 90.4 
1 2.3 
2 4.7 
0 0 
1 2.3 
0 0 

All 
142 samples 
No. % 

41 28.8 
12 8.4 
32 22.5 
27 18.9 
19 13.3 
11 7.7 

43 30.1 
20 14 
34 23.8 
18 12.6 
16 11.6 
11 7.7 

119 83.3 
9 6.3 
6 4.2 
5 3.5 
2 1.4 
1 .7 
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Yeast counts 
Examination of the 142 samples in this survey re­

vealed that 43 ( 30.0% ) were free of yeast in 1.0 gran1 

amounts . The 99 samples found to contain yeast 

varied widely in the numbers of yeast present. Four­

teen percent ( 20 samples) contained from 10 to 99 

yeast cells per gram, 34 samples gave counts within 

tl1e,.l00 to 999 per gram range. Thirty-four samples 

;,,yielded from 1,000 to 99,000 yeasts per gram and 

eleven samples contained more tl1ar1 100,000 per gram. 

The yeast types present were quite variable as evi­

denced by differences in pigmentation and colony 

type (Table 1 ) . 

Mold prevalence 
Molds of different types were present in vary ing 

numbers . One htmdred and nineteen samples 

( 83.3%) vvere found to contain fewer tl1an 100 molds 

per gram. The remaining twenty-tlu·ee samples 

( 16.7%) yielded molds varying in number from 100 

per gram to more than 10 million p er gram (Table 1 ) . 

The mold content of the spring ar1d summer 

samples of cheese did not vary significantly (Table 1 ). 

P seuclonw na.s 
The presence of species of Pseudomonas was noted 

as previously described . Strong presumptive evidence 

was found to indicate the presence of one or more 

species of this genus in 63 ( 44%) of all tl1e samples 

examined. The influence of the season of the year 

on the presence of pseudomonas types is evidenced 

by the fact tl1at 24% and 53% of the spring and sum­

mE<r samples, respectively, gave sh·ong presumptive 

ev'idence of the group (Table 2) . 

T ADLE 2-. TuMnEn AND PEHCENT .oF Pseudomo nas, 

PsYCI-IHOPHl LES, AND STAPH YLOCOCCI }<-lOU t D IN 142 SAMPLES 

' : OF COTTAGE CHEESE 

Summer Spring All 
100 samples 42 samples 142 samples 

1\o. o/o .1\ ·o. o/o ;>\ o . o/o 

Pse11 clomonas 
: Evidence 53 53 10 24 63 44 

No evidence 47 47 32 76 79 56 

: Psychrophi.les 
Fewer than 1,000 7 4.9 

1M"- 9.9 M 19 13 .4 

10 M- 99.9 M 11 7.7 

100M- 99.9 M 14 9.9 

1,000 M - 9,999.9 M 16 11.3 

10,000 M - 99,999.9 M 4 2.8 

More th an 100,000 M 71 50.0 

Staphylococci none none 
nM = thousand 

PsychToph:iles 
At least 100 psychrophilic organisms per gram were 

found in 135 of the samples examined . The high per­

centage of samples (95%) that contained this type 

of organism in various numbers seems rather import­

ant from the standpoint of keeping quality. Seventy­

one san1ples (50%) yielded plate counts of over 100 

million organisms that would grow at low temperature 

(Table 2) . 

Staphylococci 
.Completely negative results were obtained relative 

to tl1e presence of staphylococci (Table 2). Only 

two san1ples of cheese yielded micrococci which were 

atypical types. 

R ESULTS OF CHEMICAL ANALYSIS AND 0 TI-IEH 

ORGANOLEPTIC T ESTS 

Types of Cheese 
The labels on 111 packages identified the type of 

curd by use of the following terms: Creamed Cottage 

Cheese (34), Old Fashioned (23 ), Country Style 

( 10 ), Creamed Old Fashioned ( 9 ), Large Curd ( 6), 

Far·m Style (5 ), Small Curd (4 ), Dutch Style (5 ), 

Sweet Curd (6), Rich Curd (2 ), Velva Whip (1 ), 

Grade A Creamed ( 1 ), Creamed Country Style ( 1 ), 

Old F ashioned Large Curd ( 1 ) and Pasteurized 

Creamed Cottage Cheese ( 3 ) . The samples were 

about evenly divided between large and small curd 

types with 51 of 99 sampl es labeled large curd ar1d 

48 small curd (Table 3). 

Weight of Samples 
The munber of samples of chees~ weighing 12 

ounces (340 gm ) or more was 61 ; the number weigh­

ing fewer tl1an 12 ounces ( 340 gm ), 81. Of the 81 

samples 34 were from 0 to 0.49 ounce underweight 

and 46 were 0.5 ounce or more underweight. Of the 

61 samples, 32 were from 0 to 0.49 ounce overweight 

and 29 were 0.5 ounce or more overweight (Table 3 ) . 

Moistu·re 
The moisture content of the cheese varied from a 

low of 71 .1% to a high of 83.6% witl1 an average of 

78.7%. Forty-seven samples ( 33%) had a moisture 

content greater than the maximum 80% allowed for 

legal cottage cheese (Table 3) . 

Fat 
The fat content of the cheese varied from a low 

of 2.0% to a high of 9.0%, witl1 an average of 3.8% . 

Sixty-three of the 142 samples were labeled creamed 

cottage cheese. Thirty-five ( 55.6%) of tlw samples 

labeled creamed cottage cheese contained less tl1an 

4% fat, the minimum allowed for legal creamed 

, 

, 
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TABLE 3-CHEMICAL ANALYSIS OF 142 SA;\•IPLES OF 
COTTAGE CHEESE 

Determination 

ifo isture % 

Fat % 

Acidity % 

pH 
( 130 samples) 

Phosphatase 
( 130 samples) 

Type of <.:urd 
( 99 samples ) 

Weight 

Range 

71.1-80.0 
80.1-83.6 

2.0-4.0 
4. 1-9.0 

.80-1.88 

.36- .75 

4 .0-4.49 
4.5-4.99 
5.0-5.49 

negative 
positive 
(2 units) 

Large 
Small 

(gms.) 
less than 327 
328-339 
340-355 
356 and over 

No. of 
samples 

53 
47 

77 
65 

61 
81 

9 
82 
39 

9.8 
32 

51 
48 

46 
35 
32 
29 

P ercent 

67 .0 
33.0 

54.2 
45.8 

43 .0 
57.0 

6.93 
63.07 
30.0 

75.39 
24.61 

51.5 
48.5 

32.4 
24.6 
22.5 
20.5 

cottage cheese. Of the 142 samples, 77 ( 54.2%) con­
tained less than 4% fat and 65 samples ( 45.8%) 
contained more than 4% fat (Table 3). 

Acidity 

The titratable acidity of the samples varied from 
a low of 0.36% to a high of 1.88% with an average of 
0.78%. Eighty-one samples (57 %) had a tih·atable 
acidity of less than 0.8% and 61 samples ( 43%) had 
a titratable acidity in excess of 0.8% (Table 3). 

pH 
The pH values of the 130 samples tested varied 

from 4.0 to 5.49. Nine samples ( 6.93%) were in the 

4 to 4.49 range; 82 samples ( 63.07%) were in the 4.5 
to 4.99 range and 39 samples ( 30%), 5 to 5.49 
(Table 3 ). 

Phosphatase 

Phosphatase determinations made on 130 of the 
142 samples showed that 98 samples (75.39%) were 
below 2.0 units of phosphatase and 32 samples 
( 24.61% ) reacted positively to the phosphatase test 
(Table 3). 

ORGANOLEPTIC EXAI\11 ' ATION 

Flavo·r sco1'es and cTiticisms 

Flavor defects found in the cottage cheese and the 
number of times each flavor defect was found were 
tabulated. 

Twenty percent of the samples were criticized as 
being too high in acid, 16.4% had a bitter flavor, 
11.2% contained some foreign flavor, 10% had an un­
clean flavor, 9.4% were criticized as being yeasty or 
fermented, and 7.6% were rancid. In addition to 
those listed, several other off-flavors were observed 
(Table 4 ) . 

The samples were assigned a numeral score ranging 
from a low of 35 for samples with a poor fl avor to a 
high of 40 for samples with the most desirable flavors . 

Fifty_.four ( 37.9 %) of the samples scored belovv 37 
and 62.1 % scored higher than 37. Only 40 samples 
(28.3%) had what would be considered an excellent 
flavor score of 39 and above, at the time the samples 
were judged (Table 4). 

Body and texture sco1'es and C1'itic·isms 

Fifty-eight ( 33%) of the samples were criticized as 
having a tough rubbery texture, 25 samples ( 17%) 
had a mealy texture and 26 samples were too firm or 
too dry. Thirty points were allowed on the score 
card for body and texture. Fifty-tv.ro samples ( 36.6%) 
of the samples scored 29 or more; 30.4% scored below 
28, the minimum for a satisfactory body and texture 
score (Table 5). 

TABLE 4 - FLAvon, Bony AND TEXTURE SconE OF 142 SAMPLES oF CoTTAGE CHEESE. 

Flavor Body a.nd texture 

Score Range No. % Score R ange No. o/o 

39 or over 40 28.3 29 or over 52 36.6 

38 38.9 22 15.5 28 28.9 47 33.6 

37 37.9 26 18 .3 27 27.9 26 18.4 

36 36.9 21 14.7 26 26.9 17 12.0 

35 35.9 33 23.2 
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TABLE 5- FLAVOH AND TEXTURE AND COLOR DEFECTS IN 142 SAMPLES OF COTTAGE CHEESE. 

Flavor 

Defect No. % 

High 34 20 
Bitter 28 16.4 
Foreign 19 11.2 
Unclean 17 10 
Yeasty 16 9.4 
Rancid 13 7.6 
Flat 11 6.5 
Musty 10 5.8 
Old cream 9 5.3 
Feed 4 2.4 
Fruity 2 1.2 
Woody 2 1.2 
Salty 2 1.2 
Oxidized 2 1.2 
Cooked 1 1.2 

To. times observed 170 ' 100 

C alar and appearance 
Fifty-one samples ( 34.5%) contained unabsorbed 

cream, 49 samples (33 %) had uneven curd particles. 
Twenty-one samples ( 14.2%) were mushy and 18 
samples ( 12.2%) were wheyed off or had an uneven 
and unnahual color (Table 5). 

DISCUSSION OF RESULTS 

The results of this survey indicate that there is a 
serious need for manufacturers of cottage cheese to 
pay more attention to the details of the manufacturing 
process to insure the consumer that the composition 
of the cheese conforms to legal standards and that the 
cheese is wholesome and palatable. The coliform 
cotmt of the samples, with 71.2% of the samples con­
taining an excess of 10 or more per ;gram, is far above 
the limits generally accepted as satisfactory. Since 
44% of the samples contained Pseudomonas viscosa 
·which produces a yellowish or brownish colored slime, 
it is probable that this organism was largely respon­
sible for such flavor defects fonnd as fruity, rancid, 
bitter, and flat. The presence of yeast and mold in 
the cheese may not be harmful, however, these organ­
isms influence the flavor of the cheese. Poor keep­
ing quality of the cheese is indicated by the high 
percentage ( 95%) of the samples containing these 
organisms. 

No attempt was made to associate the number and 
type of organism present with the acidity and pH 
of the samples. Since no staphylococci were found in 
any of the samples, it may be assumed that they were 
all destroyed by pasteurization of the milk used in 

Body and texture 

Defect No. % 

Rubbery 58 53 
Mealy 25 22.7 
Dry 26 23.4 
Unsatisfactory 1 .9 

No. tim es observed 140 100 

Color and appearance 

Unabsorbed cream 51 34.5 
Uneven particles 49 33.0 
Mushy 21 14.2 
Wheyed off 18 12.2 
Unnatural color 4 2.6 
Lacks cream 3 2.0 
Uneven color 2 1.4 

No. times observed 148 100 

the manufacture of the cheese, did not grow, or sur­
vive at the pH of the cheese, or were not present 
in detectable numbers. 

The data presented indicate that manufacturers 
should pay more attention to the fat and moisture 
content of the cheese to avoid the manufacture of an 
illegal product. 
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THE MICROiBIOLOGY OF SELF-SERVICE, PACKAGED, 

SQUARE SLICES OF COOKED HAM1 

w. A. MilLER 

Department of Bacteriology, Kan sas State University 

of Agriculture ancl Applied Science, 

Manhattan, Kansas 

The microbial flora of 113 packages of sliced cooked 
ham was studied over a period of 11 months (samples 
purchased bi-weekly). When opened and analyzed, 49 
packages from stores I and II revealed counts of 1,000 to 
42 million per square inch of surface area. Samples from 
17 of 49 packages were sour (buttermilk odor) after 3 to 
7 days at 4 to 11 oc. The dominant organism in the 
sour samples was a non-heat resistant Microbacterium. 

Twenty-four samples from packages of vacuum-packed, 
sliced ham fr-.om store Ill showed counts of fewer than 
248,000 per square inch; 3 samples were sour at 7 days 
(4 to 11•c.) Eighteen packages of sliced ham from stores 
I and II were stored at 4 to 11 oc for 7 days before open· 
ing; counts ranged from 3.4 million to 650 million, and 8 
packages were sour. Eleven of 20 packages of vacuum· 
packed ham stored 7 days at 4 to 11 •c before opening 
(store Ill) showed counts of 1,000 to 60,000; no souring 
was observed in any of the 20 packages. 

Considerable work has been done on the micro­
biology of meats, especially beef. Slicing and pack­
aging various . meat products for self-service market­
ing may increase the possibilities of surface 
contamination with spoilage microorganisms; conse­
quently, additional microbiological studies are indi­
cated for these products. 

Ayres ( 1) believed there was urgent need for more 
information regarding types of microorganisms on 
packaged meats, and the relation of such organisms to 
deterioration or spoilage. He stated that off-odor 
has been commonly used as a method for measuring 
storage life of meats, but that with cured meats ," less 
work relating to microbial loads at the time of spoil­
age has been reported. It was his opinion that strong 
natural odors of these products kept off-odors from 
being readily detected. Surface contamination was 
thought to be largely responsible for microbial deteri­
oration in packaged meats. 

Jensen ( 3) reported that in the case of self-service 
packaged meats, a major problem for the producer 
is maintenance of quality during the time betv;een 
production and consumption. 

Sulzbacher and McLean ( 6) studied the bacterial 
flbra of fresh pork sausage, and indicated that species 

!Contribution No . 355, Deparhnent of Bacteriology, Kansas 
State University of Agricultme and Applied Science, Man­

hattan. 

of Microbacterium. may be responsible for develop­
ment of an acid taste in sausage stored at home re­
frigerator temperature ( S to soc). 

.. 
ExPERIMENTAL PROCEDURE 

Beginning July, 19SS, packages of square slices of 
cooked ham (displayed in self-service cabinets) were 
purchased bi-weekly from 3 of several stores doing 
a large volume of business in Riley County, Kansas. 
vVithin 15 minutes after purchase the packages were 
placed at 4° to S°C; many shoppers probably un- · 
avoidably allow a longer time interval to elapse be­
tween purchase and refrigeration of such a product. 
Generally, initial microbiological analyses were made 
on an outside slice from each package 20 to 24 hours 
after purchase, although some packages were stored 
7 days at various temperatures before opening. 

No arrangements were made for obtaining temper­
atures of self-service cabinets; moreover, it was not 
known how long the packages were in the cabinets 
before purchase. 

Six portions from at least 3 slices of each package 
opened 20 to 24 hours after purchase were re-wrapped 
in "saran wrap." Two of the 6 portions were placed 
at each of the following temperatures: 4 to S°C, 7 to 
S°C, and 10 to 11 °C. After 3 to 4 days one sample 
from each of the 3 temperature ranges was removed 
and analyzed. The remaining 3 samples were stored 
7 days before testing. 

One square inch of lean ham ( O.S sq. in. of surface 
area on each side of slice) was excised with sterile 
scissors, and placed in 99 ml. of 0.1S% peptone water 
(in 6-oz. screw-cap bottle). Straka and Stokes ( 5) 
observed that bacterial losses can be avoided for at 
least 1 hour by using as little as 0.1 per cent peptone 
as a diluent. Plate counts, using tryptone-glucose­
yeast extract agar, were based on the numbers of 
microorganisms removed from 1-sq. in. area of meat 
by vigorous shaking for exactly 2 minutes on a Kalm 
type shaker, followed by appropriate dilutions in 
0.1S% peptone water (shaken 2S times by hand). 

Plates were incubated 3 to 4 days at 20°C. In addi­
tion, comparable plates (prepared from tl1e first 12 
packages of meat) were incubated 1 week at 7 to 
S°C; however, tl1e lower incubation temperature was 
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TADLE 1 - lrcnOBJAL PoPULATIONs OF PACKAGED (VACUUM AND NoNvA c u u M PACKED) SucED CooKED HAM SooN AFTEH 

PURCHASE, AND AFTEH STORING AT 4 TO 11 ° C. FOR 3 TO 7 DAYS. 
i 

0-)~1 :~ 
Approx imale numbers of mi croorgan isms per square 

in ch of surface a,rea Total pkgs . 

Time and temp eratu re of storage (unop ened packages ; sour after 

~ ~ I ~ I~ ~ 3 to 7 days 
o. O =- .O.:..t. 

_ , 
~-

and portions of opened packages) at 4 to u•c. 
. . o E u ~3 ~p:; l w :;;'" " 0 

3 to4 da )'S a t : I 7 dars at: 

, ~ - - o 4 to 5•c i t o soc 10 to u oc 4 to 5•c 7 to s·c 10 to u •c 

· ~ I I < IT I < IT <IT 6T < IT 600T 7M 

3- 14 to to to to to to to 

I 
4 

~ E en I 25M 300M 1.3B 330M 2B 7B l.lB 
I 

" I I <lT I 
< IT 

I 
158T 

I 
SOOT 

I 
SOOT 

I 
28M 

I 
62M 

I u ~;::: 12
1 

to to to to to to to 2 

"' J SM 30M 250M 460M I .: 90M 1.6B 650M 

t 
! 

. 

"' 
..... 3.4M 40M 65M 

<n >-< 

~~ ~'"0 9 
a 3.6M 156M 204M 5 

c .<:: ct~ u ..... 4.6M 325M 650M 

I I I I 

a"l '"I ~JT I 
7T 

I 
670T I 1M I lOT I lOOM I 160M I 

:. E to to to 

I 
to to 

I 
to 

I 
5 

'0~ I I ~_.::: 52M 67M 600M 130M 810M 1.4B 600M 
o.v 

t L 11 51 I 7T 

I 
l.lM 

I 
2M 

I 
1.4M 

I 
7.6M 

I 
23M 

I ' S ~ =: ll to to to to to to to 6 

tfJ I 2.2M 74M 326M 149M 200M 950M 650M I 

T = Thousand 
M = Million 
B = Billion 

nTJu·ee packages of meat at a time were purchased periodically; the three 

counts corresponding to each purchase are listed horizontally. Packages not 

opened until 7 days storage. 

abandoned when it was observed that counts were 
approximately the same or lower at 7 to 8°C when 
compared with counts obtained at 20°C. 

After storage, and before microbial analyses, 
samples were inspected for abnormal odors; observa­
tions were recorded only if odors obviously indicated 

spoilage. 

RESULTS 

Bacterial counts on packages of 1neat held at 4 to 5°C 
20 to 24 hours after purchase. 

Initial cotmts made 20 to 24 hours after purchase, 
on sliced cooked ham and sliced "chopped"2 cooked 
ham (Table 1 ) from store I , revealed 14 (54%) of 26 

packages having plate counts from < 1,000 to 6SO,OOO 
per sq. in. , while 12 packages ranged from 1.1 mil­
lion to 52 million per sq. in. In similar products from 
store 11, initial counts per sq. in. in 19 ( 82.6%) of 23 
packages were < 1,000 to 540,000, and 4 packages 
varied from 780,000 to S million. In vacuum-packed 
sliced cooked and vacuum-packed cooked "chopped" 
han1 (Table 2) from store III, 24 ( 92.3%) of 26 pack­
ages yielded initial COlmts of 1,000 to 247,000, with 2 

packages showing 620,000 and 1.1 million. 

2T he square slices of "chopped" ham were from inegular 

pieces of meat that had been compressed into a loaf. 

Bacterial counts and condition of samples from 
opened packages stored 3 to 4 days, and 7 days at 
various temperatures. 

Store I (sliced cooked ham and "chopped" ham): 
Samples held at 4 to soc for 3 to 4 days, and 7 days , 
showed 10 of 26, and 7 of 26, respectively, having 
counts per square inch of 1,000 to 460,000; whereas 
at 7 to 11 °C, inclusive, after 3 to 4 days< only 4 of 26 
samples yielded counts of fewer than 1 million. After 
7 days at 7 to 11 °C, only 1 sample of 26 was below 1 
million; the remaining 2S samples ranged from 3 
million to 7 billion microorganisms per square inch 
(Table 1) . Samples from 9 of 26 packages were sour 
after storing 3 to 7 days at 7 to 11 °C. 

Store II (sliced cooked and "chopped" ham): Eight 
of 23 samples revealed counts of fewer than SSO,OOO 

after 7 days at 4 to 5°C. Only 2 of 23 samples were 
below 600,000 after 3 to 4 days at 7 to 11 °C, and no 
sample was below 7 million after 7 days at the same 
temperature range (Table 1). Eight of 23 packages 
yielded samples that were som after seven days, with 
1 sample sour after 3 to 4 days. 

Store III (vacuum-packed sliced cooked and "chop­
ped" ham): Twenty-fom (92%) of 26 samples carried 
fewer than 248,000 microorganisms per square inch 
on initial counts; after 7 days at 4 to S ° C, 14 of 26 

samples gave counts of fewer than 100,000. At 10 
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to 11 °C, 10 of 26 samples showed fewer than 429,000 
organisms after 3 to 4 days; however, at 7 days (7 to 
11 oc) 23 samples yielded counts from 1.2 million to 
585 million per square inch (Table 2). Samples 
from only 3 packages of the 26 were sour after 7 
clays at 7 to 11 °C. 

Bacterial counts and condition of packages stored 7 
clays before opening. 

Stores I and II (sliced cooked and "chopped" 
ha:m): Five of 6 packages held at 4 to 5°C showed 
counts from 3.4 million to 39 million per square inch 
with one package having 50,000 (Tables 1 and 2); no 
noticeable spoilage odor was observed. Plate counts 
on 12 packages at 7 to 11 oc were from 26 million to 
650 million organisms per square inch. Of the 12 
packages kept at 7 to 11 °C, 8 were sour upon opening 
for analyses (Tables 1 and 2). 

Store III (vacuum-packed sl·iced cooked and "chop­
ped" ham): Nine of 20 packages yielded counts per 
square inch of fewer than 10,000 when stored at 4 to 
lPC (Table 2) ; hvo packages gave counts of 40,000 
and 60,000. The remaining 9 packages varied from 
1.8 million to 325 million. No sour odor was ob­
served in any of the 20 packages, opened after 7 
clays at 4 to 11 °C. 

Nature of the ·1nicmbial flora. 

The odor of sour samples referred to may be best 

described as being similar to buttermilk. The dom­
inating microorganism which was placed in the genus 
Microbacteriu1n, was almost invariably associated 
with the souring mentioned above. This organism, 
a Gram-positive, non spore-forming rod, had an opti­
mum temperatme of approximately 20°C, and was 
catalase positive. Smface colonies tended to become 
rather large ( 3 to 4 mm. in diameter after several 
clays). Smem·s made from surface colonies revealed 
organisms frequently indistinguishable from cocci, 
whereas sub-surface colonies of the same organism 
showed definite rods. Unlike Microbacterium. lac­
ticum, as described ( 2), the organism in question 
was not particulm·ly heat resistant. It did not sur­
vive 72°C for 5 minutes. At 60oe for 5 minutes there 
were only approximately 70 surviving cells per ml 
out of 360,000 (original inoculum ); however, there 
were still some sui-vivors after 30 minutes. 

The species of MicrobacteriU?n was present on 
slices of ham in approximately 60 per cent or more 
of 113 packages and dominated the flora in at least 
50 per cent of samples after 3 to 7 days. Yeasts and 
micrococci were found on meat in 25% or more of the 
packages, and dominated the flora in approximately 
7 to 10%. Microbacteria, yeasts, and micrococci were 
often present together in approximately equal num­
bers. Other microorganisms encountered less fre­
quently were lactobacilli, streptococci, and pseudo­
monads. 

No sour odors were noted when micrococci domi-

TABLE 2 - MicROBIAL PoPvL .. \TJONS OF PACKAGED ( YAcuu,-.•1 AND NoN VAcuuM PACKED ) SLICED CooKED HAM SooN AFTEH 

PUHCHASE, i\ND AFTER STOl\ING AT 4 TO 11 ° C. FOH 3 TO 7 DAYS. 

I 
I AlJproximatc numbers of microorga nisms pe r 

I 0~1 square in ch of surface a rea ., 
:.. ~ 

_ ., 
Total pkgs Type of e "~ 

""' :;3~ Tim e and temperature of storage (unopened sour aJt er ~ ~~ , 
..... ::::; 'Product 

I 
:::::: c packag-es and portions of opened ]lacl, ages) I 3 to 7 da~ 'S (J1 >-<0 

I z- 3 to 4 days at : 7 days at· at4to ll' c. 
4 to 5° f r to s·c 10 to u •c I 4 to 5'C i to R'C 10 to ll 'C 

~~ - 1 I I I I ll 
39M 

I 
132M 

I 
450M I " Ch opped" ~"' 9 a SOT 650M SOOM 

I 
coo ked 

. ~~ 3 
ham 6.5M 26M 170M 

Vacuum 

I I I 0.9T I 
lT 

I 

<lOT 
1/ 

< lOT 

I 
<2T 

I 
26T 

I 
< lOT 

I 
tmc ked 

cooh:e<.l ham 15 to I to to to to to to 3 
-Store Ill l.l<l 2.6M SOOM 1181 11 [ 320M 380M own label 

sl I 
< lOT 40T 60T 

< lT 2T 13M 
Vn.cuum < lOT < lOT < lOT packed 

coo l,~d ham - ~ 20 a < 4.5M 65M 75M 0 
-Sto re Ill .£ I l.Slv! 300M 11M own label , {11 

I <lT < IT < IT 
- 2.2M, 325M -

I 0.2T I < lT 

I 
< lT 

I 
33T 

I 
< lT 

I 
54T 

I 
2.6M I 

va.ruum parked l 
"cliopped" ham I ll to to to to to to to -

I 
0 

-not Store 44T 240T 32M 30M 32M 176M 585M l!I l abel 

T = Thousand nThree packages of meat at a time were pmchased periodically; the three 
M = ~v!i ll ion counts corresponding to each pmchase are listed horizontally. Packages not 
B = Billion opened until 7 days storage. 
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nated the flora (over 350 million per square inch in 

some samples) in 8 of 11 packages of meat from store 
HI (not its own label ) . It was unusual also, that 
this was the only series of meat samples in which 
Microbacteriu-m was not observed on the plates. 

DISCUSSION 

Packages of sliced ham were stored 7 days before 
opening for analyses to ascertain if there would b e 
any difference in the microbial flora, etc ., as com­
pared with re-wrapped samples from similar pack­
ages opened 7 days previously. Multiplication of 
microorganisms (stores I and II ) on ham slices from 
packages opened at 7 days was comparable to growth 
at 7 days on samples from previously opened pack­
ages. In general there were little or no observable 
differences in the types of microorganisms on meat 
from opened and unopened packages after seven days 
storage. Although different packages w ere involved, 
counts were appreciably lower in more vacuum pack­
ages stored 7 days at 4 to 11 oc b efore opening, than 
in samples from opened, but previously vacuum­
processed, packages stored at the same temperature 
range for 7 days (Table 2 ) . 

It is not known whether or not the over-all lower 
counts of the vacuum-packed meats were the result 
of better sanitation, etc. at the time of processing, or 
that possibly some microorganisms did not find condi­
tions as favorable for growth in the unopened vacuum 
packages. It is possible that a combination of the 
above factors may have prevailed. 

McLean and Sulzbacher ( 4) proposed the name 
iVUcrobacteriwn thennosphactwn for a non-heat re­
sistant organism they repeatedly isolated from pork 
sausage. Their organism had characteristics similar 
to the bacterium found commonly 'present on pack-

aged _sliced cooked ham in tllis study. Wolin, Evans 
and Niven (7 ) reported that although an irradiation 
dosage of 44,000-66,000 rads was sufficient to kill 
virh1ally all pseudomonads on fresh beef, the prod­
uct eventually spoiled due to radiation-resistant 
organisms apparently identical to Microbacterium 
thermosphactum. 

It is known that certain meats may carry large 
populations of microorganisms without undergoing 
deterioration. Members of the genus Microbac­
teriu-m, although present in excessive numbers on 
som~ ham samples, are harmless from a public health 
standpoint. 
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The split sample procedure is designed to check 
the performance of laboratories examining milk for 
interstate shipment by providing actual data from 
their comparative analyses of milk samples. The pro­
cedure generally requires that a sample of fluid milk 
be divided into ,portions which are shipped to partici­
pating laboratories for examination by agar plate and 
other methods. The results reported by these labora­
tories are inspected to determine if any laboratory 
reports unusually high or low counts. In addition, the 
counts may be checked to see if they agree within 10 
or 20 percent (or some other arbitrary figure) of 
the counts reported by one or more reference labora­
tories. The belief was expressed at the 1959 National 
Conference on Interstate Milk Shipment, that such 
criteria may not be based on realistic limits of varia­
tion and that standards are needed to judge split 
sample performance ( 4). This paper attempts to 
develop such standards or limits, based on the statisti­
cal analysis of standard plate counts reported by 
central State laboratories . in two split milk sample 
evaluations. 

; 
MATERIALS AND METHODS 

Table 1 shows that in the first evaluation five series 
of split milk samples were sent out between D ecem­
ber 1957 and April 1958 and that the 42 participating 
states were divided into five groups of seven to nine 
states each. Each group examined one of the five 
series of samples. In the second evaluation (Table 
1) only two series of samples were shipped out: the 
first in October, 1958, to a group of 22 states, the 
second series in Novembyr to a different group of 21 
states. 

The samples for both evaluations were essentially 
the same, consisting of raw, pasteurized, homogenized 
and chocolate milk, and of pastemized cream. Each 
serie~ included representative low, moderate, and 
high count samples, and two or more pairs of dupli­
cates. In the first evaluation a set of eight split 
samples of 8-10 ml. was shipped to each State lab­
oratory. In the second evaluation the set consisted 
of 10 samples of 20-30 ml. each. Each set was exam-

TABLE 1 - PLAN FOR EvALUATING CENTHAL STATE MILK 

SANITATION L A BORATORIES BY SPLIT S:Ai\IPLE PROCEDURE 

N umber Number Series Number of samples 
of ' of of Pairs of 

Evaluation Grm1p states anal:vstG samples dupli cates U nm atched 

Dec. 1957- 1st 7 17 1st 3 2 

April 1958 2nd 9 14 2nd 3 2 

3rd 8 12 3rd 3 2 

4th 9 16 4th 3 2 

5th 9 17 5th 3 2 

Oct.- 1st 22 51 1st 2 6 

Nov. 1958 2nd 21 4.1 2nd 3 4 

ined by one to four analysts in the State laboratory, 
and a set of each series was also examined by the 
senior author. . 

The preparation and shipment of the samples were 
essentially as described or suggested by Donnelly 
et al. ( 2) except that each series included certain 
samples inoculated with pure cultmes to provide high 
plate counts. In most instances, samples were re­
ceived and examined the day after shipment. 

Each analyst was requested to prepare a 1: 100 di­
lution of each sample, to plate duplicate 1.0 ml. 
( 1:100) and 0.1 ml. ( 1:1000) aliquots from each dilu­
tion and to report the number of colonies per plate. 
From these counts the average number of colonies on 
duplicate plates and the standard plate count per 
ml. of milk were computed. 

ANALYSIS Al\'D REsULTS 

The results reported in each evaluation were ari­
alyzed primarily to estimate the average variation 
(a) among a large number of analysts examining 
the same samples of milk and (b) between duplicate 
counts from a single sample of milk prepared and 
read by the same m1alyst . This study of variation 
among analysts m1d "within" a single analyst was 
based on the standm·d plate counts ( SPC's) reported 
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in both evaluations. Each SPC represented an aver­

age of one or two pairs of duplicate colony counts, 

depending on whether one or both dilutions yielded 

counts within approximately the 30 to 300 . colony 

range. The logarithm of the SPC was used rather 

than the actual count since estimates of variation ob­

tained under this h·ansform were independent of 

fluctuating mean cotmts which ranged from approxi­

mately 5,000 to 150,000 per ml. 
For the first evaluation, a separate analysis of vari­

ance was carried out within each group of states on 

the SPC's reported for each pair of duplicate samples, 

i.e., 15 analyses in all . The two unmatched samples 

were not included in these analyses as they yielded 

very low counts . In the second evaluation the stand­

ard plate counts for duplicate as vvell as for un­

matched samples were analyzed, making a total of 

seven analyses . 
In each of these analyses, the milk samples and 

the analysts were assumed to be random samples from 

their respective ( infinite) populations. Variation in 

the log SPC was assumed attributable to three compo­

nents : (a) differences in bacterial densities of ap­

parently identical samples, (b) variation among an­

alysts , and (c) residual variation, i.e., the average 

variation shown by a single analyst in replicate plate 

counts from the same milk sample. These variance 

components are set out in symbolic form in the fol­

lowing analysis of variance table ( 1 ). 
In Table 2, p represents the number of analysts, 

q the number of replicate samples, a~ the variance 

component attributable to different analysts, a~ the 

component due to real differences between samples, 

and a 3 the average variation among log SPC's re­

ported by a single analyst from aliquots of a given 

milk sample. This table assumes that "interaction" 

b etween sample and analyst may be ignored . Such 

interaction would arise (and inflate all the expected 

mean squares in Table 2 by the same amount ) if 

some analysts were to report high counts in one of a 

pair of samples and lower counts in the second 

sample while other analysts reported the reverse. 

A later footnote indicates that this assumption is 

probably justified. 

TABLE 2 - GENERAL A ' ALYSIS OF VARIANCE ATTRIBUTABLE 

TO DIFFEHENCES BETWEEN ANALYSTS AND SAl\'fP LES 

Source of Degrees of Expected 
variation freedo m mean square (MS) 

Analysts p 1 a2 + q a2 
11. 

Samples q 1 ,? + p a2 
s 

Residual N - p - q + 1 a2 

Total 1 

Estimates of the first two variance components are 

given by the formulae: 

h 2 Observed MS analysts Observed MS residJal 
a a 

and 
q 

h 2 = Observed MS samples - Observed MS residual. 
as p 

In general, in both evaluati9ns the mean square 

between duplicate milk samples was not significantly 

greater than the residual mean square, indicating no 

real differences b etween such samples. However, 

the p1ean square among analysts was generally found 

to be much higher than tl1e residual mean square, in­

dictating significant variability among analysts. In­

dividual estimates of this variance component, for 

each of tl1e fifteen analyses in the first evaluation 

and the seven analyses in tl1e second were quite 

heterogeneous. In the first evaluation, a substantial 

portion of this heterogeneity was b·aceable immedi­

ately to analysts from two particular laboratories 

whose discrepant results led to some unusually high 

later calculations. In tl1e second evaluation, it was 

values of ~ ; . These results were omitted from all 

found necessary to omit data from only one of these 

laboratories. 
The weighted average estimates of ' 2 (weiaht-aa t:> 

ing by tl1e degrees of freedom, p - 1, in each analysis) 

obtained from the two evaluations were .0069 and 

.0076, respectively, in terms of log SPC. 

Estimates of residual variance a 2 , also weighted 

averages, were .0028 for the first evaluation and .0160 

for the second. The latter figure was too high, due 

undoubtedly to tl1e presence of substantial interaction 

between sample and analyst (which would affect the 

estimate of a 2 but not of a 2 ) in those portions of 
11. 

the second evaluation involving four or six tmmatched 

samples. \ iVhen these results were omitted, the aver­

age estimate of residual dropped to .0058, still higher 

th<m the estimate from the first evaluation. Never­

tl1eless, sb·iking some averages, results of tl1e entire 

sh1dy point to a vcu·iance component between an­

alysts of about .007 ( in terms of log SPC ) and a re­

sidual vcu·iance (within sample and analyst) of .004-

.005.1 This sh1dy indicates, tl1erefore, tl1at overall 

1This is about the value one wou ld expect if "interaction" 

between sample and anal yst were absent. Consider, for ex­

ample, an average colony cow1t of 100, a typical value. TI1e 

variance of replica te pla te counts about this average would 

approximate the same value, 100. The variance of mean 

cotmts based on pairs of such replicates wou ld be 50. Since 

the variance of th e log SPC based on such a mean colony 

count is equivalent to the variance of the logaritlun of the 

mean colony count itself, and since the latter variance is ap­

proximately equal to the variance of th e mean divided by the 

square of th e " true" cotmt we obtain , 

Variance of log SPC = 0
5~)) 2 = .005. 

, 

, 
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variation among analysts should not greatly exceed 
. 007 + .005, or .012. We may presume that these 
values hold at least within the plate count range of. 
5,000 - 150,000 per ml. of milk. 

These results may be put in terms of the percent­
age difference between a pair of plate counts re­
ported by a single analyst, or between SPC's report­
ed by two different analysts. V\Then a larger num­
ber of analysts are surveyed, as would be the most 
common situation, percentage difference generalizes 
to the ratio of standard deviation to mean. Under 
the logarithmic transformation, however, the stand­
ard deviation or its square, the variance, of the SPC 
becomes largely independent of the mean, at leas t 
over the range of practical interest. Hence an ob­
served variance of log SPC (where each count is 
based on two plates ) may be checked directly against 
the criterion .012 suggested by the results of this 
study to defermine the acceptability of the observed 
results. 

Table 3 lists data from the second evaluation, and 
illustrates the method of computing the variance of 
the log SPC. The counts of Sample A showed a de­
gree of agreement among analysts typical of the 
study as a whole. The variance of the log SPC com­
puted for this sample, .012, was, in fact, identical to 
the average level suggested by tlus study. On the 
other hand, analysts examining Sample B reported 
plate counts whose logarithms showed a variance of 
.. 051, approximately four times the average level of 
.012. Of course, this high value represents an ex­
treme among the many samples distributed in this 
survey, and naturally we cannot judge the signif­
icance of tlus particular result by the ordir~ary sta­
tistical criteria that we would apply to a sample 
selected at random. However, if variances of this 
size were encountered frequently (in say, more than 
ten percent of samples) in future evaluations, one 
would certainly suspect that at least some of the an­
alysts were not performing satisfactorily or that cer-
tain samples were not being split uniformly. ; 

The problem then arises of determining which an­
alysts need improvement. In general, this question 
cannot be answered with confidence unless results 
of all analysts are available on a series of samples 
examined as a whole. It is conceivable, though un­
likely, that counts on each separate sample may 
show a lugh variance and yet none of the analysts 
report consistently high or low counts over all samples. 
qsually, certain analysts will te~d to count consist­
en tly higher or lower than their colleagues. The 
simplest way of determining this is to rank the counts 
by size witl1in each sample and then study the dis­
tribution of ranks for each analyst over all samples. 
Table 4 presents these ranks for the 21 analysts of 

Sample B (Table 3) over the entire series of 10 
samples examined (Sample B was No. 7) . 

We see immediately that certain analysts have con­
sistently reported higher or lower counts than most 
of their colleagues. Analysts 2, 9, 11 and 14 clearly 
fall into the former category and Analyst 1 into the 
latter. More on the borderline are 13, 20 and 21, 
high, and 15 and 18, low. The column of total ranks 
helps to judge the consistency of each analyst. 

Table 4 also discloses peculiar sets of ranks for two 
Analysts, 12 and 16. Analyst 12 ranked low on 
Samples 1, 2, 6 and 7 but much more typical or even 
high, on the remaining samples. Analyst 16, on the 
other hand, ranked very low o.n Samples 4, 5, 8, 9 
and 10 but quite high on the other five samples. Re­
viewing the original colony counts, it was apparent 
that these surprising reversals were not due to under­
or over-counting of crowded plates since both .01 and 
.001 dilutions of each sample showed closely consist­
ent results. Some other defect appeared to have been 

TABLE 3 - VARIATION Al\IONG ANALYSTS IN STATE LABORA­

TORIES AS INDICATED BY THE VARIANCE OF LOGARITHMS OF 

STANDARD PLATE CouNTS 

Sample A Sample B 

Analyst SPC/ 100 'Lng SPC) -3 Analyst SPC / 100 ~Log SPC)-3 

A 130 1.114 1 100 1.000 
B 130 1.114 2 320 1.505 
c 130 1.114 3 270 1.431 
D 130 1.114 4 290 1.462 
E 120 1.079 5 200 1.301 
F 110 1.041 6 140 1.143 
G 130 1.114 7 240 1.380 
H 130 1.114 8 200 1.301 
I 120 1.079 9 240 1.380 

J 93 0.968 10 240 1.380 
K 130 1.114 11 320 1.505 
L 120 1.079 12 150 1.176 

M 120 1.079 13 210 1.322 

N 110 1.041 14 270 1.431 

0 110 1.041 15 200 1.301 
p 40 0.602 16 260 1.41.5 

Q 120 1.079 17 290 1.462 

R 100 1.000 18 200 1.301 

s 99 0.995 19 210 1.322 

T 79 0.897 20 160 1.204 

u 120 1.079 21 200 1.301 

Variance of log SPC ~ log2 - (~ log)2 

21 
20 

Sarnple A Sample · B 

~ log = 21.857 ~log = 28.026 
(~ log )2 = 477.72845 ( ~ · log) 2 = 785.45668 

~ log 2 = 22.981523 ~ log 2 = 38.411906 
Variance of Variance of 

log SPC = 0.0116 log SPC = 0.0505 
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TABLE 4 - RANKING 1 OF COUNTS REPORTED ON EACH OF A SEHIES OF TE ' 

SPLIT SAl'vlPLES (2ND GROUP, OcTOBER - NOVEMBER, 1958) 

Sample number2 Total 

Analyst 5 6 s 10 Rank 

1 5 11 1 2 4 3 1 2 1 2 32 

2 15 18 17 18 21 17 21 16 15 19 177 

3 10 15 4 12 7 7 12 20 10 9 106 

4 17 16 10 10 15 9 19 17 3 14 130 

5 14 6 15 17 R 8 6 10 7 6 97 

6 4 8 18 6 5 2 2 7 11 10 73 

7 7 7 13 7 9 11 14 6 19 11 104 

8 8 10 14 8 11 12 8 19 21 20 131 

9 20 20 21 20 14 18 15 15 20 17 180 

10 9 19 8 4 12 4 13 4 9 4 86 

11 21 21 20 16 20 21 20 18 12 21 190 

12 1 2 7 14 10 1 3 13 17 7 75 

13 16 14 11 19 17 16 10 21 8 13 145 

14 12 13 16 21 18 20 17 9 18 18 163 

15 13 4 3 11 3 5 7 5 4 5 6.0 

16 18 17 12 1 2 19 16 1 2 3 91 

17 11 5 6 15 13 13 18 11 14 12 118 

18 3 1 9 3 1 10 5 12 6 1 51 

19 6 3 5 9 6 15 11 8 13 8 84 

20 2 12 2 5 16 6 4 3 5 15 70 

21 19 9 19 13 18 14 9 14 16 16 147 

1Rank 1 denotes th e lowest count. Samples 1 and 6, 2 and 7, 4 and 8 were duplicates. 

2Since standard plate counts were rounded to th e nearest thousand, ties were frequently encountered. These could ab11ost a!-

ways be eliminated by reference to the original colony counts. 

assignm ent of separate ranks was decided by tossing a coin. 

responsible, particularly in the case of Analyst 16 

whose counts of Samples 4, 5, 8, 9, and 10 were all 

far below average. 

Ranking the reported counts within each of a series 

of samples, as in Table 4, clearly provides useful sup­

plementary information on the relative, accuracy and 

reliability of individual analysts. Statistical signif­

icance tests are available as guides in interpreting 

a table of ranks. For e ample, the variation in total 

ranks may be tested to determine whether some an­

alysts consistently under- or over-counted samples . 

On the assumption that no such consistent differ­

ences existed, the expected variance of total ranks , 

say u ~ , is given essentially by the expression, 

u z = mn (n ±...!l where m is the number of samples 
R 12 ' 

observed, and n the number of analysts ( 3). 

For n > 7, and assuming no ties, the ratio of the 

observed sum of squares of deviations of total ranks 

from their mean, 

n n 2 (IIt / 2 
R - i • aay, S 

i ---o- R 
. 2 

i . a . , l: (R1 - 'I) • l: 
1•1 1•1 

to the expected variance given above may be tested 

by the l distribution with n - 1 degrees of freedom. 

In the present example, Table 4, we calculate 

In th e rare cases where colony cotmts were also identical, the 

n 

i : 1 R.~ - (32)
2 

+ (106/ + ..• + (70) 
2 

• 294 ,290 ' 

Di
1 

• 2,310 , and 

2 
si • 294,290 - (2 •~iO) m 40 ,190 

Also a 2 - (1 0 ) (21> (22> = 385. 
' n 12 

Hence x ~ = 40•190 = 104 with 90 degrees of free-
' n 385 ' ~ 

dom. The probability of this high a value of x ~under 
the hypothesis of no consistent bias is exh·emely 

small, less than 0.5 percent. We have, therefore, 

statistical proof of what inspection of Table 4 clearly 

reveals - a strong, consistent bias in the . counts of 

some analysts. 
Crude statistical limits for isolating these analysts 

may be obtained by adding and subh·acting twice 

the standard error, u n , from the average of the total 

ranks , i.e. m ~n H> -+- 2u n . All analysts whose total 

ranks lie outside these limits may be suspected of 

consistent bias, although under the hypothesis of no 

bias in any analys t, we would expect five percent of 

the total ranks to fall above or below these limits. 

In the present example, u n = j 385 = 19.6. Hence, 

the limits are 110 ± 39.2 or 70.8 and 149.2. An­

alysts 1, 2, 9, 11, 14, 15 and 18 fall well outside these 

, 
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limits, while Analysts 13, 20 and 21 are on the border­
line as indicated earlier by inspection of Table 4. 

SuMMARY 

Standard plate counts ( SPC's) reported by 41 State 
laboratories on five to eight split milk samples were 
analyzed statistically to estimate the average varia­
tion among groups of analysts examining the same 
samples of milk, as well as between duplicate counts 

from a single sample obtained by the same analy.~t 

and, further, to develop criteria for deciding which 
analysts need to improve their performance. An­
alys is of variance of the log SPC showed that over­
all variation among analysts should not greatly ex­
ceed .012. Two samples were selected to illustrate 
the calculation of variance and, in one case, was 
found to be .051, or about four times the typical 
value of .012. Variances of this size in more than 
ten percent of the samples provide a valid basis for 
suspecting inadequate performance by the analysts 
or nonuniformity in splitting the samples in question. 

Further information about the performance of in­
dividual analysts may be obtained by ranking the 
counts according to size within each sample and 
computing the total rank of each analyst for the en­
tire series of samples. All analysts whose total ranks 
fell above or below twice the standard error of the 
average total rank for the group of analysts may be 
regarded ( tentatively) as showing consistent bias 
which should be corrected. In the example shown, 
seven of twenty-e:me analysts fell in this category and 
three others were on the borderline. 
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NEWS AND EVENTS 
QUESTIONS AND ANSWERS 

Note: Questions of technical nature may be submitted 
to the Editorial Office of the Journal. A question in your 
mind may be in the minds of many others. Send in your 
questions and we will attempt to answer them. 

QUESTION: 
What can a small dairy plant with some laboratory fa­

ciliti'es do to ensure that milk they ship in interstate com­

merce will be free of pesticide residues? 

ANSWER: 
The problems of pesticide residues in milk are much more 

complex than antibiotics. Your laboratory will not ~e of 

much use to you in checking your milk supply as the test pro­

ceclmes are complex and beyond the resources of most dairy 

laboratories. However, your laboratory or some other member 

of your organization can prepare infom1ation on the problem 

and see that each individual patron is fu ll y informed on the 

sources of the residues ind what can be clone to keep them 

out of the milk. You should work closely with yom local 

regulatory agency in preparing a list of approved pesticides 

and h erbicides with proper directions for their use. Your 

field force should be alerted to see that your patrons follow the 

d~·ections you have outlined. In short, an intensive campaign 

of education and supervision is the only answer to the pesti­

cide problem for the small plant. 

QUESTION: 
We hear about rancid milk resulting from improperly 

installed pipe line milkers on the farm. Can improper 

plant practices also result in rancidity problems? 

ANSWER: 
Yes . The same factors can cause rancidity in the plant up 

to the time mil k has been heated to 135°F. Air leaks should 

be avoided. Elevations of temperature should be avoided 

prior to heating for pasteurization. Addition of homogenized 

milk to raw milk must be avoided. The milk should not be 

homogenized until the temperature reaches at least 135°F. 

QUESTION: 
What is the Astell Roll tube method for bacteria 

counts? 

ANSWER: 
Tllis is a procedure to measure the b~cterial content of 

milk by adding the sample directly to a tube of melted agar 

and spinning it to form a film of hardened agar around the 

inside of the tube. Tubes are incubated and counts are made 

of colonies growing in the agar layer. This method is reputed 

to be less costly and time consmning than conventional plate 

counting. TI1e initial investment is less than for a plate count 

procedure and should be adaptable lo small plant laboratories. 

The method is to be irrcluded iri the new 11th Edition of 

Standard Methods for the Examination of Dairy Products. 

Additional information can . be obtained from the APV Com­

pany, Inc., 137 Arthur Street, Buffalo 7, ew York. 
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ALFRED RATZLAFF RECEIVES MINNESOTA 
SANITARIAN1S ASSOC. AWARD 

The Minnesota Sanitarian's Association honored 

one of its distinguished members, Mr. Alfred Ratzlaff, 

Director of Quality Control for Marigold Dairies, 

Rochester Minnesota, at the Association's annual 

banquet Thursday evening September 15, 1960. In 

recognition of ~dr. Ratzlaff's outstanding Service to 

the Association and the Dairy Industq of Minnesota, 

he was presented with the 1960 Sanitarian's Award. 

In addition to serving a number of years on the 

Board of Directors and later as Vice President and 

President of the Minnesota Sanitarian's Association 

Mr. Ratzlaff is a member of the Advisory Committee 

to the Commissioner of Agriculture, Minnesota De­

partment of Agriculture; has served on panels at the 

National Conference on Inter-State Milk Shipments ; 

and has participated on programs of the University 

of Minnesota's Dairy Products Institute and many 

other industry meetings. As Director of Quality Con­

trol for Marigold Dairies which operates several 

plants in southern Minnesota his work has been out­

standing. Mr. Ratzlaff is a veteran of World War II 

having served in the Caribbean area and the Euro­

pean Theater. H e is a member of the Toastmaster's 

Club and the Bethel Lutheran Church where he 

serves on the Stewardship Committee. 

PAPERS PRESENTED AT AFFILIATE 
ASSOCIATION MEETINGS 

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

CoNNECTICUT Assoc. OF DAmY AND FooD SANITARJANS 

~Spring Meeting - tvlay 11, 1960) 

Sec ., DL R. M. Parry, Dept. of Agriculture, State Office 

Bldg. Hartford. 

DAIRY SECTION 

Antibiotic and pesti.cide control in Connecticut 

Panel Discussion 
The public health si.gnificance. Mila Rindge 

Testing for antibiotics. Richard Eglinton 

Testing for pesticides. Lloyd Keir,~tead 

The use of antibiotics. vV. T. Plastriclge 

The r1se of pesticides. C. E. Smith 

The regulatory contml. R. M. Pany 

I 
FOOD SECTIOK 

Poison and you. J. McCullough Tumer 

Vencli.ng machine sanitation. David E. Hartley 

.JQil\T 8ESSIO:\ 

Di.etary foods. Harry J. Fisher 

The food additive amendment. Nevis E. Cook 

How and when to use pesticides. \V. D . Tunis 

Can rve li ve tvith this and still farm? Theodore Litivin , 

INDIANA AssociATION oF SANITARL>.NS 

(Tenth annual meeting June 7-9, 1960) 

Sec., Karl K. Jones, Indiana State Board of Health, Indi­

anapolis. 

GENERAL SESSIOK 

Treatment of small water supplies. J. C. Barringer 

Fringe area sewage disposal problems. Albert Klatte 

P11.blic health and bathing places. George Fassnacht 

Viruses and man. S. D. Hopper 

)!ILK SI>CTIO:\ 

What I expect from a da.iry fi eldman. J . W . Dean 

Radionuclides in milk and food. J. E. Campbell 

Mastitis, the cause of antibiotics in milk. G. M. Kelley 

Jo'OOD SEOriO~ 

Federal regulation of pesticides, rodenticides and bactericides. 

J. C. Ward 
My three years with vending. David E. Hartley 

Progress on the new food ordinance. L. C. Peckham 

\VJscoNsrN Assoc. OF MILK AND FooD SANITARaNs 

(Sixteenth annual meeting, Sept. 12-13, 1960) 

Sec., L. Wayne Brown, 421 Chemistry Bldg. , Univ. of 

\ Visconsin, Madison 
Dairying in Russia. E. E. H eizer 

M nst-itis and antibiotics from the regulatory viewpoint. H. J. 
vV6lavers 

The significance of staphylococci to the dairy industry. E . 
McCoy 

Herd management and mastitis control. vVayne Thompson 

The small dairy farmer . James Crowley 

Problems in bulk milk measuring procedu.Tes -

A panel discussion 

Norman Kirschbaum, C. K. Luchterhand and M. Palmer 

Welsh 
The "protective screen" program fur canned foods. K. C. 

\Veckel 
Using pesticides properly. Ellsworth Fisher 

Th e scientific basis fnr safe tolerances for pesticides ·in milk. 

John P. Frawley 

, ', 
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MINNESOTA SANITARIAN's ASSOCIATION 

(Fifteenth annual meeting, Sept. 15, 1960) 

Sec., 0 . M. Osten, Minn. Dept. of Agriculture, State Off. 

Bldg., St. Paul 

FIELDMEJ\S SECTIOJ\ 

Herd management improvement. J. B. vVilliams 

New developments in dairy cattle housing. E. G. Bnms 

Neu;er techn-iq ues in evaluating m-ilk quality. W. C. Lawton 

Some common mistakes in milking machine care. C. M. Crosby 

FO OD ASD E:-<VIR O:\ME:'\TAL SECTIO:'\ 

Housing maintenance-occupancy standards. E. R. Krumbiegel 

A·i.t pollution in Minnesota: nature of th e problem - what is 

being do!}e about ·it. H. S. Paulus 
Some aspects of a·i.r-borne m-icrobial contam-ination. V . \ V. 

Greeno 
Current developments in the area of enr,;ironmental san ita­

tion. \V. E. Gilbertson 

GEXER .. <,;L SESSIO:\ 

Developm ents 1·illati.ve to a certification program for chemical 

sanitizers . Karl Mohr 

Pwct-ical psychology for the sanitarian . L. A. Zahradka 

EDWARD MARLIN 

Edward Marlin, Milk Sanitarian, City of Keokuk, 

Iowa, died of a heart attack on Monday, September 

19, 1960. He was 44 years old and had been with 

the City Health D eparbnent since 1951. H e is sur­

vived by a wife and six children . 

DR. READ JOINS NATIONAL DAIRY COUNCIL 

Dr. l\'Ierrill Stafford Read became Director of 

Nutrition Service for the National Dairy Council on 

August 15, Milton Hult, NDC President, has an­

nounced . Dr. Read replaces Dr. Zoe E. Anderson , 

former NDC Director of Nutrition Research, who re­

signed on June 1 to become H ead of the Departm~nt 

of Home Economics at Wayne State University. 

Dr. Read comes to National Dairy Council from 
Virginia Polytechnic Institute where he has since last 

year been Visiting Professor, D epartment of Bio­
chemistry and Nutrition. From 1956 to 1959, he 
served as Chief of the Irradiated Food Branch, U. S. 
Army Medical Research and Nutrition Laboratory, 

at Fitzsimmons General Hospital in D enver. In this 

latter position, Dr. Read's work included the direc­
tioh of a research team of 10 scientific investigators 

in planning and administrative activities. He will 

continue as a member of the AEC Advisory Commit­

tee on Food Irradiation. 

H e is a graduate of Northwestern University, re-

ceived his Mas ters and Ph.D. in biochemisb'Y at Ohio 

State University, is married and has one daughter. 

Dr. Read holds numerous memberships in scientific 

organizations including Sigma Xi and Phi Lambda 

Upsilon (national honorary scientific societies) , the 

Ameircan Chemical Society and the American As­

sociation for the Advancement of Science. He is the 
au thor of 24 scientific articles . 

As Director of Nutrition Service, Dr. Read will be 

concerned mainly with two types of activities - the 

conduct of the NDC grants-in-aid nutrition research 

program, and the interpretation of research findings 

of interest to the dairy industry. Interpretation of 

research by NDC applies to more than findings from 

NDC-sponsored nutrition researcli' projects. Its scope 

includes contact with research investigators and the 

study and applica~ion of information on dairy foods 

from the entire field of nutrition and nub·ition re­

search conducted annually through grants of millions 

of dollars from both private and governmental 
sources. 

VIRGINIA ASSOCIATION MAKES CHANGES 

The Virginia Association of Milk and Food Sani­

tarians recently adopted a new Constitution and By­

laws. Two new features were included, a name 

change and, by individual preference a choice of 
affiliated sections. 

The new name is the Virginia Association of San­

itarians. Then, to recognize individual preference 

of members, Article I , Section 7 and 8 read as follows: 

Section 7. 

There may be organized within this Association 

separate sections, each with its own chairman, 

for the purpose of affiliating with National or 

International Sanitarians Associations. Each sec­

tion shall be governed by the Constitution and 

Bylaws of this Association. 

Section 8. 

Each affiliated p aid-up member of the Virginia 

Association of Sanitarians in good stan,ding, shall 
receive at no extra cost, the regular issues of the 
Official Publication of the Internal:io~al Associa­
tion or the National Association -of Sanitarians 

and such other publications as ' ~the Executive 
Board may direct for the year in which his dues 

are paid. 

This interesting development would presume to 

promote tmity of purpose in environmental sanitation, 

maintain one state-wide organization, yet give mem­

bers a choice of individual affiliation. 
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MICHIGAN STATE RECEIVES CONTRACT FOR 
RESEARCH IN SOLAR HEATING AND DRYING 

Scientific techniques in the use of solar heating for 
drying farm products will be the subject of further 
extensive research at Michigan State University dur­
ing 1960-61. The research will be carried out under 
a gran t from the Committee of Galvanized Sheet Pro­
ducers of American Iron and Steel Institute and the 
American Zinc Institute. 

The object of the investigation at Michigan State 
will be to extend and refine existing knowledge as 
to how galvanized steel sheet roofing on farm build· 
ings can be used more effectively to capture and 
utilize solar heat. 

Specific points to be explored will be determination 
of the best methods of utilizing galvanized steel roof­
ing, optimum depths of interior air space, and the 
rate of air flow necessary to provide most efficien t 

drying results. 

Supervision of the research contract will be under 
the direction of Professor F. H. Buelow, D epartment 
of Agricultural Engineering at Michigan State. 

In announcing the grant, the Committee noted 
that much is already known about the effectiveness 
of the use of black-painted galvanized steel roofing 
in the heating and drying of stored grain. 

Research already conducted , under the auspices 
of the Committee and individual steel companies, has 
shown that solar heat, when captured by the gal­
vanized steel roofing, can reduce the drying time of 
crops during sunny weather by up to 50 percent 
over drying with unheated air . 

Interim reports on the results of the research will 
be made periodically, the Committee said, and the 
complete findings will be made available to the pub­
lic when the project is concluded. 

PROTEIN DEFICIENCIES MAJOR PROBLEM 
FOR GROWING WORLD 

A shortage of protein is one of the great health 
problems facing the peoples of Asia, Africa, and 
Latin America. Inadequate protein consumption 
constitutes a major killer - particularly among the 
youngest age groups - and, among those not overtly 
sh·icken, drains the productive effici ency upon which 
the survival and vitality of the new nations depends. 

According to Nutrition Reviews, the authoritative 
journal of the Nutrition Foundation, the situation is 
becoming increasingly critical. There are, for ax­
<lmple, 40 to 50 million additional people each year 
to compete for the food supplies of this planet. 

Although the "employment of improved methods 

of agricultural technology, increased irrigation · and 
drainage, selection of crops to produce a greater 
yield per acre, and the eradication of plant disea$e 
and pests will lead to greater production of food­
stuffs," NutTition Reviews points out, "there is doubt 
whether such methods can meet the increased de­
mand for food." 

The gravest scarcity is, the 'journal ·explains, and 
will probably continue to be, in the realm of pro­
tein. "The foods tuffs that ar e easiest to produce, 
yield large amounts of calories but supply inadequate 
amounts of protein." "Moreover," the journal adds, 
"when foodstuffs are limited in supply, the use of 
animals for converting plant protein into animal pro­
tein is too inefficient." 

Even though beefsteak diets may be a long way 
off for the peoples of these nations, nuh·itional · sci­
ence is, however, trying to find immediate means 
to provide sufficient high quality protein. 

One of the most promising approaches in several 
years of research has been developed by the Insti­
tute of utrition of Central America and Panama 
(INCAP). \ iVorking under grants from the United 
Nations, the Rockefeller Foundation, the \ 'Villiams­
\iVaterman Fund, the Nutrition Foundation and the 
Kellogg Foundation, the Cenh·al American research 
body, headquartered in Guatemala City, has devel­
oped a high protein food from locally available -
and cheap - grain products. 

A blend of corn meal, sorghum flour , cottonseed 
flour , leaf meal or vitamin A and 3% yeast, "Incap­
arina" has a promising protein score, 67%. 

Another possibility, recently reported at Cornell 
University is b ased on the prospect oi using syn­
thetic amino acids - the "building blocks" of protein. 

Intensive work is no"v being done to synthesize 
two of the most important amino acids, lysine and 
methionine. If this can be accomplished . at a suf­

ficiently low cos t, the synthetics might be blended 
with locally available grains - rice, wheat, corn and 
sorghum - to create important new food supplies 
for the nations now short of protein. 

On another tack, N. \ i\1. Pirie, writing in the Brit­
ish medical publication, Lancet, tells of a techniqu e 
of extracting protein from leaves. 

It works this way: fresh green leaves are pulped 
and the juice is extracted from the mass. The juice 
is then heated, coagulating the protein . 

After a number of filtering steps, the protein is 
finally formed into cakes. Although a deep green, 
thanks to the chl orophyll still present, the cakes have 
proved to be a good source of protein, being on a par 
with fish meal. 
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NEW LEASE PLAN FOR STAINLESS STEEL MILK 
DISPENSER CANS ANNOUNCED 

A new plan for leasing its stainless steel milk dis­
penser cans has been initiated by John Wood Com­
pany's Superior Metalware Division. 

Under this new plan it is possible for dairies to 
rent stainless steel milk dispenser cans for as low 
as 2.2 cents a day. This provides dairies with an 
economical means of dispensing milk under the most 
sanitary conditions . 

Complete information on the plan will be available 
. Llt Superior's Dairy Industry Supply Asociation ex­
hibit booth, C425, at Chicago's International Ampi­
theatre, October 31st through November 5th. 

Superior Dispenser Cans are made in stainless 
steel mode}s to fit all types of dispensing units. The 
new lease plan enables dairy plant operators to select 
the units they want and install them without large 
initial outlay. Costs are pro-rated over the term of 
the lease. 

~LOW COST •• • RE-U$ABLE 

~ LEAK-PREVENTING 
NEOPRENE GASKET lor Sanitary Fittings 

DESIGNED TO 
SNAP INTO 

fiTTINGS 

~ tiue $NA"P!J'I'l'E rl~~ 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heal or foiJ 

Non-porous, no seams or crevices 

Ody rless, polished surfaces, easily cleaned 

Withstand sterilization 

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

Long life, use over and over 

Ayailoble lor 1*, 1~"', 2", 2Y.t"' and 3"' fittings. 
Packed 100 to the box. Order through your dairy supply house. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio • 

• 

Kills 
Mastitis 

Organisms 

JOSAN is a patented germicidal 
cleaner that kills streptococcus, pseu­
domonas, E. Coli, staphylococcus and 
other organisms that cause and spread 
Mastitis. Its "Tamed-Iodine" killing 
power h as been substantiated by 
laboratory te sts th at m ee t hospital 
standards. Iosan provides safe, low 
cost protection when washing udders 
and dipping teats. 
"Tattles" on mi!kstone. Iosan quickly 
cleans and sanitizes bulk tanks and 
other equipment. It " t attles" on hard­
to-remove or overlooked accumula­
tions of milkstone w-it h a tell -t a le 
yellowish-brown stain that is easy to 
remove. Reduces bacteria counts to 
cons i s tent lows, leaves equ1pment 
sparkling clean. 
Two-in-one product. Iosan saves time 
arid labor by replacing two or more 
single-action products. Also reduces 
hot water bills because 1t 1s used m 
tap or lukewarm water . For a free 
demonstra tion con t act your regula r 
supplier or Lazarus Laboratories Inc., 
Div . West Chemical Products Inc., 
42-16 West St., Long Island City 1, N. Y. 

Tamed Iodine · 
GERMICIDAL CLEANER 

should be used to !ubricale 

... Separator Bowl Threads 
- Pure-Pak Slides & Pistons 

Pump & Freezer Rotary Seals 
~ Homogenizer Pistons 
- Sanitary Plug Valves 
- Valves, Pistons & Slides of Ice 

Cream, Cottage Cheese, Sour 
Cream and Paper Bottle Fillers, 
Stainless Steel Threads and 

Mating S. S'" Surfaces 
.,. and for all other Sanitary 

Machine Parts which are 
cleaned daily. 

fOIMUIAifO fiOM U.S.I'. UOUIO I'UIOIATUM 

AND OTHEI . A"lO'r'EO INGIEOifNTS 

(L~e...t..Ud) 

SANITARY • NON-TOXIC 
ODORLESS • TASTELESS 

PH A I!MA C"fU T/ CAltY ACC EPTABlE 

CONTAINS NO ANIMAL OR VEGETABLE FATS. 
ABSOLUTELY NEUTRAL. WILL NOT TURN RANCID 
-CONTAMINATE OR TAINT WHEN IN CONTACT 
WITH FOOD PRODUCTS. 

Haynes.@U·rdnt Sanitary Spray 
Lubricant is entirely new and dif­
ferent. Designed especially for 
applications where a heavy duty 
sanitary lubricant is required. 

J:ufoiPdn( is a high polymer lu­
bricant and contains no soap, 
metals, solid petrolatum, silicones 
nor t~xic additives. 

Provides a clinging protective 
coating for vital metal parts such 
as slides, bearings and other lu­
bricated surfaces despite moisture. 

PAO:fD 6-16 OZ. CANS PEl C,UfON. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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I 
! D IF C 0 LABORATORY PRODUCTS I q 

BIOLOGICS CULTURE MEDIA REAGENTS 

I Media for Standard Methods 
Culture :tvfedia Dehydrated and Prepared 

Microbiological Assay Media 
Tissue Culture and Virus ?\'fedia 

i 

Bacterial Antisera and Antigens 
Diagnostic and Serological Heagents 

Sensitivitv Disks Unidisks 
Peptones H);drolysates ,~ Amino Acids 
Enzymes Enrichments Dyes Indicators 

Carbohydrates Biochemicals 

or;er6Q years' experience 

in the pre7Jamtion of Difco products assures 

UNlFOI\MITY STABILITY ECONOMY 

• 
Complete Stocks 

• 
Fast Service 

D escriptiv e literature av ailahle on l·e<flt est. 

DIFCO LA BORA TORIES 

USE OF LACTOSE REFUSED 

The State Department of Agriculture has refused 
the petition of Foremost Dairies, Inc. , to add lactose 
to milk or milk products sold in Oregon. 

This decision followed a public hearing and a study 
of briefs submitted after the hearing by the petitioner. 

Lactose, the chief. source of which is cheese whey, 

is considered a sugar. 
In denying the request, the department says it can 

find no evidence to support the several claims which 
Foremost Dairies made in its petition. 

The dairy concern argued that Lactose acts as a 
flavor booster; that it restores true milk flavor to 
skim or not-fat milks that it extends and maintains 
even color dispersion ; that it does away with vitamin 
after-taste of fortified milks; and that it will restore 
the flavor balance of natural buttermilk. 

In the department's formal decision, W. E. Up­
shaw, its hearing officer in this matter, stated that 
permission to add sugar, salt, spices or flavorings to 
milk or milk products should be backed up with, 
positive proof of the need and benefits of such -in­
gredie:tts. 

DETROIT 1 MICHIGAN USA. 

The order points out that no other distributor, no 
producer or no Oregon milk organization has made 
any demand upon the department as to the need for 
addition of lactose to milk sold or used -in Oregon . 

The petitioner's claims, the department order 
stated , may or may not be true . . . before we open 
Pandora's box by authorizing additional ingredients 
... w e must have complete and positive evidence and 
proof . If statem ents of petitioner are correct .. . -it 

will find organizations in Oregon and in other states 
available, cooperative and very will-ing to help test 
them out, the department's statement concluded . 

CORNELL CONFERENCE PLANNED 

A one-day conference for milk industry representa­
tives to consider the problem of pesticides in rela­
tion to milk production and processing is scheduled 
at Cornell University on Tuesday, November 22. It 
will be held in Stocking Hall. 

Professors James C. White of the dairy indush·y 
department and John G. Matthysse of the entomology 
department are in charge of the program and arrange­
ments. 

, ', 
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Speakers will include officials from the federal 
government's department of health, education, and 
welfare; from the U. S. Public Health Service; the 
New York State D epartment of Agriculture and 
Markets; and specialists from the State College of 
Agriculture at Cornell. 

Expected to attend are dairy industry leaders and 
members of control agencies in health and agricul­
hlral departments in New York and nearby states. 

Program details will be announced later, reports 
and recommendations on the use of pesticides will 
be included. 

i\tlore information on the conference may be h ad 
from Professor James C. White, Stocking Hall, Cor­
nell University, Ithaca, N. Y. 

DAIRY FIELDMEN'S AND DAIRY PLANT 
OPERA TOR'S CONFERENCES TO BE 

HELD AT PURDUE 

The 1960 Dairy Fieldmen's and D airy Plant Oper­
ator's Conferences are to be held at Purdue Univer­
sity on November 15 and 16, respectively. The con­
ferences are sp onsored jointly by the Dairy Depart­
ment and the Indiana Dairy Products Association. 

Dr. F. N. Andrews, H ead of the Dairy Department 
at Purdue, has announced a Fieldmen's program 
which includes discussions on mastitis and the Q­
Fever problem, methods of forage preservation, herbi­
cide and pesticide residues, dairy farm building ar­
rangements, and the role of dairy fieldmen in dairy 
plant quali ty and public relations programs. 

The D airy Plant Operator's Conference will include 
,papers on testing and accounting for incoming re-

I ceipts and finished products, results of a study of the 
types of records plants .need for product accounting, 
quality contTol measures for dairy plants and recent 
developments in milk filtering practices. 

For further information concerning these confer­
ences, contact Mr. H . F . Ford, Dairy D epartment, 
Purdue University. 

P,ROJECT HOPE TO BRING KNOWLEDGE AND 
HELP TO SOUTHEAST ASIA 

Project HOPE 'is a p;"ivately sponsored program. to 
share this country's modem medical knowledge and 
skills with the newly developing countries. 

HOPE will send a floating medical training center 
to ~outheast Asia during its first year of operation. 
The SS HOPE was formerly a avy hospital ship , 
and is being loaned by the U. S. government. It will 
carry the most modern medical equipment and sup­
plies , and training aids. The ship, formerly the USS 

Continued on Page 327 
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"Tattles" 
on 

Milkstone 

IOSAN is a p a tented germic idal 
cleaner that "tattles" on hard- to­
remove or overl ooked accumulations 
of milkstone with a tell - tale yellowish­
brown stain that is easy to r emove. It 
quickly cleans and sanitizes bulk tanks 
and other equipment. Reduces bacteria 
coun ts t o consiste n t lows, leaves 
equipment sparkling clean. 
Kills Mastitis Organisms. Iosan kills 
streptococcus, pseudomonas, E. Coli, 
sta phylococcus and other orga n isms 
that ca use and spread Mastit is. Its 
"Ta med- Iodine" killing powe r has 
been substantiated by la boratory tests 
that meet hosp ita l stand~rds. Iosan 
provides sa fe, low cost protec t ion when 
washing udders and dipping teats. 
Two-in-one product. Iosan sa ves time 
and labor by replacing two or more 
single-action products. Also reduces 
hot water bills because it is used in 
ta p or lukewarm water . For a free 
demonstrn tion contact yo ur reguJar 
supplier or Lazarus Laboratories Inc., 
Di v. West Chemica l Products Inc ., 
42-16 West St., Long I sla nd City 1, N. Y_ 

Tamed Iodine<! 
GERMICIDAL CLEANER 

': .. tJ ---(IR}l/::/1 
:::;?ft;/ s p!ifl 
U.S. P. LIQUID PETROLATUM SPRAY 

U..!J. UNITED STITES PHIRMACIUTICIL STANDARDS 
CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY 
NEUTRAL. WILL NOT TURN RANCID-CONTAMINATE OR 
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY- PURE -

ODORLESS -TASTELESS 

NON -TOXIC 

T!cia tute 
lf(i6l-fike 
HAYNES-SPRAY 
~ftoaU fte Med f4 ~: 
SANITARY VAL YES 
HOMOGENIZER PISTONS - RING$ 
SANITARY SEALS & PART$ 
CAPPER SliDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FilliNG 
MACHINE PARTS 
and for All OTHER SANITARY 
MACHINE PARTS whkh are 
cleaned doily. 

Tke lf(Ddelut HAYNES-SPRAY lf(efluul CJf, .CubJtiMWm 
C8Hh!VUtl6 tttilk Ute lf(ifk 0~ cuul Code 
R~ by the U. S. PKI& HeaWt 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 deslroy previous 
bactericidal treatment of equipmenl, 

PACKED 6-12 oz. CANS PER CARTON SHIPPING WEIGr-lT-7 LBS. 

THE HAYNES MANUFACTURING CO. 
4180 Lorain Avenue • Cleveland 13, Ohio 
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Classified Ads 
FOR SALE 

Single service milk sample tubes For further informa­
tion and a catalogue please write, Dairy Technology, Inc., 
P. 0 . Box 101 , Eugene, Oregon. 

SANITARIAN OPPORTUNITIES 
Several Sanitarian positions are now open in the Philadel­
phia Department of Public of Health due to program ex­
pansion and recent promotions. Starting salary $5347. 
Blue Cross, Blue Shield, life insurance and other liberal 
fringe benefits. Arrangements can be made to take the 
written examination in the area where you live. For 
further information, contact: Miss Joyce Tocks, Personnel 
Officer, Public Health Services, 500 South Broad Street, 
Philadelphia 46, Penna. 

POSITION AVAILABLE 
Beautiful mountainous area, good schools and Jr. College. 
Abundant recreational opportunities. Range $400-$455 mo. 
Public Health Sanitation eligible for registration. Write: 
Arthur L. Warner, M.D., M.P.H. Director, San Juan Basin 
Health Unit, P. 0. Box 140, Durango, Colorado. 
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Advanced Instruments , Inc. ______ ___ ____ ____ _ IX 

American Can Co. ----------- ------ --------- -VII 
Babson Bros., Co. _____________ __ _____ _ Back Cover 

Baltimore Biological 
Laboratories ______ __________ Inside Back Cover 

Creamery Package Mfg. Corp. ____________ ____ II 
D e Laval Separator Co. ___ _____ _____ ___ ____ IV, V 
Difco Laboratories _______________ ____________ 324 
Garver Mfg. Co. _____ ___ ____ __ __ _____ _____ __ 326 

John Wood Co.-Haverly Equip Division ___ __ ___ IX 
Klenzade Products, Inc. ____________ ___ _______ 326 

Lazarus Laboratories, Inc.-Div. ' i\Test 
Chemical Products, Inc. _______ ________ 323, 325 

Olin Mathieson Chemical Corp. ____ ___ ________ 328 

Pennsalt Chemical Corp. ----- - - - - ;- ------------VI 
Rohm & Haas Co. ______________________________ I 
The Haynes Mfg. Co. ______ ___________ ___ 323, 325 

U. S. Stoneware Co. -"----------·------- - ---------X 
United States Steel Corp . ----------- ------- - VIII 
Vitex Laboratories-Div. Nopco Chemicals, Inc. __ 328 
Zero Mfg. Corp. _____ __________ Inside Front Cover 

Faulty testing equipment can turn profit 
into loss-fast. Insure now aga inst inaccu­
racy with this efficient Garver comb ination. 

1. Garver "Super" Babcock Tester . 
Speed control led and speed indi· 
cated for extreme accuracy. 
2. Garver " ovate action" Test 
Bottle Sh aker. Th or ough ly int e­
grat es test ingred ients - saves time 
- eliminates dangerous, haphazard 
hand twi rlin g. 

Write today for cata log. 

THE SARVER MANUFACTURING CO. 
!J ept. JM, Union Cit,y, Ind. 

"Babcock Tester Manufacturers for Four Decades" 

l'ftJ«/ I ~"f. ~f.lf.lCtf.N1S \M 
\lliMl""v 

'(4 KLEN~-PAK 
AT NO INCREASE IN COST 

KLENZ-PAK PROTECTS 

CHLORINATED PRODUCTS 

MAINTAINS QUALITY- PREVENTS CAKING 
SHIPPED SEALED 

~ 
EA~Y TO OPEN 

Easy handling 50 lb. unit. Inner poly­

ethylene liner can quickly and re­

peatedly be air-sea I e d . Protects 

contents to the last ounce. Sealed 

against dampness and water seep­

age. Hinge type cover keeps out 

dust. Another example of Klenzade 

progress . .. to give the very finest 

in sanitation service and products 

-first. 

Ask Your KLENZADE Representative 

KLENZADE PRODUCTS, INC. 1 

. Systematized Sanitation All Over the Nation I 
BELOIT, _w_ISCONSIN l 

, 

, ', 
i 
~ · I 
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Continued from Page 325 

CONSOLATION, is a 15,000-ton vessel, with 230 
beds. It was constructed during 'Norld War II. 

The permanent medical staff of the SS HOPE will 
include 15 physicians, two dent·ists, 25 nurses and 30 
auxiliary personnel. VolunteeT teams of up to 35 
physicians will be flown to the ship on. a. mtating 
basis for tours of four months. The medical staff 
will include top specialists in the key fields of medi­
cine. More than 1,500 medical people have applied 
for assignments on the SS HOPE. 

HOPE is essentially a. teaching program, although 
necessarily there will be treatment involved. Amer­
ican members of the medical staff will be assigned 
to work in small teams with their local counterparts. 
This will enable the American staffers to pass along 
modern techniques and the latest medical knowledge 
under working conditions. 

Part of the medical staff will work on shipboard, 
part will form 1nobile, ·inland teams. They'll work 
with physicians, surgeons, dentists, health officers, 
sanitation officials, nurses, midwives, technicians. 

Training will also be conducted through classroom 
lectures and discussions, movies and film strips. 

T eaching is stTessed because this will enable HOPE 
to have a. more enduring effect o·n local health condi­
tions than would attempts at widespread treatment. 
There are too many millions in need of treatment 
for a relatively small project to have broad impact 
in actually curing diseases. Concentration on train­
ing will enable HOPE to help upgrade the local medi­
cal people in their ability to diagnose and h·eat. Then 
these people will in turn be able to teach others. 

. HOPE's impact will grow and spread. 
i The SS HOPE will visit only those countries that 

extend inv-itations. Indonesia is the fiTst stop. The 
ship will remain there for about six months. Viet Nam 
will be next, for a four-month stay before its return 
to the United States. Invitations have also been re­
ceived from Korea, Okinawa and Pakistan. The 
ship left for Indonesia on September 23. i 

HOPE's program will be geared to the specific 
needs of the counh·ies visited. Activities will be 
worked out in advance with local doctors. This will 
enable HOPE to concel!trate on the most serious and 
pressing problems of each country. 

It will cost about $3.5 mill·ion for one year's opera­
tion of the SS HOPE . The money is coming fmm. 
private contributions - from business and indush·y, 
lab9r unions, other private groups and indi~idual con­
h·ibutions. Conh·ibutions are tax deductible. The 
government's only rol~ is loan of ~e hos_pi~al ship. 

Chairman of HOPEs Board of DrrectOis Is L. F. 
McCollum, President of Continental Oil Co. Ernest 
R. Breech, Director of the Finance Committee of 

Ford J\'lotor Company, heads HOPE's Business and 
Industry Committee, which has charge of corporate 
fund raising. Some of the most noted men in Amer­
ican business are heading committees for individual 
industries. 

Support for Pmfect HOPE is widespread. It has 
been endorsed by the American Ivledical Association, 
the American Den tal Association, and many other 
medical associations. It has the personal backing of 
President Eisenhower, who macle the decision to lend 
the hospital ship. 

The American President Lines will operate the SS 
HOPE at cost. Drug and pharmaceutical companies 
of the U. S. will supply the drugs and medicines 
needed. The American petroleum industry will give 
the fuel needed for the ship. The Pure-Pak Division 
of Ex-Cell-O Corporation is underwriting a major 
motion picture project to raise funds for HOPE. 

The need for HOPE is great. In much of South­
east Asia, there f'ust aren't enough doctors to go 
a:rou.nd. In Indonesia, for example, th€re is one 
doctor for every 71,000 persons. In the U. S., there 
is a doctor for every 750 persons . vVith such a short­
age, the doctors are so busy they find it difficult to 
keep up with modern techniques and developments. 
And they can't get away to Europe or the U. S. for 
advanced training. Project HOPE will, in effect, 
bring the medical school to them. 

Poverty, disease, malnutrition are common in South­
eas t Asia. Millions of people there are caught up in 
a vicious circle. They have to produce to survive, 
and unhealthy men cannot produce. 

HOPE's medical staff will benefit too, in new-found 
knowledge. Information will flow both ways. The 
experience to be gained in diagnosis and treatment 
of tl·opical diseases couldn't be gained anywhere in 
the U.S. 

HOPE is an experiment ·i·n i-nternational coopera­
tion. HOPE's backers believe better understanding 
among the peoples of the world can be achieved on a 
personal level, through friendship, sharing knowledge, 
and helping others to help themselves. 

These people-to-people contacts can help form the 
basis of a lasting p eace. 

Project HOPE is headed by Dr. \iVilliam B. Walsh, 
\i\lashingtm1, D. C. internist and heart specialist. 
HOPE is the majority activity of The People-to­
People Health Foundation, an outgrowth of Presi­
dent Eisenhower's People-to-People suggestion made 
in 1956. 

HOPE means. 

HEALTH OPPORTUNITY 
FOR PEOPLE EVERYWHERE. 
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Milk protection 
starts 
at the source 

Milking utensils, bulk tanks, dairy plant equip­

ment ... all stay sanitized with Lo-Bax, the 

chlorine bactericide approved by health author­

ities. Lo-Bax kills bacteria fast ... always 

gives sure sanitation. For your own protection 

and best-quality milk production, recommend 

Lo-Bax Special or LoBax-W (with a wetting 

agent) to your producers. Write for booklet, 

"How Can I Sanitize My Milk Utensils." 

Lo-Bax® is a trademark 

~ 
For a low A count 
at low cost ... La lAX 

OLIN MATHIESON 
CHEMICAL CORPORATION 
Chemicals Division•Baltimore3, Md. 

; 

ve~ 
TO ASSURE FULL VITAMIN POTENCY 
AND FLAVOR STABILITY DURING 
THE SHELF LIFE OF THE MILK 
It is important for all those associated with the milk 

industry to know about the extremely high quality of 

Vitex® Vitamin Concentrates. There is perhaps no 

other industry where health and sanitation standards, 

where inspection , control and regulation, play such a 

key role. In consequence, it is well to realize that Vitex 

concentrates meet or exceed every criterion and are 

entirely acceptable as a food additive. 

Vitex concentrates are processed in a Grade A plant 

under AAA standards. Every batch of pure vitamin 

crystals is assayed before processing. And not one 

batch of the finished product can be released for ship­

ment until the laboratory provides a clean bill of health 

concerning: total plate count; thermophile count (37" 

and 55°C) at I 0 days; viscosity; physical appearance 

(fat and solids separation at 10 days at 3TC); final 

report of vitamin assay. 

Vitamin additives offer dairies a profitable means of 

providing better balanced nutrition. Vitex Vitamin 

Concentrates are the consumer's best assurance of 

purity, potency and stability. 

VITEX LABORATORIES 
A Division of NOPCO CHEMICAL COMPANY • 
GENERAL OFFICES: 60 Park Place, Newark, N .J. I 1 I 
PLANTS: Harrison, N.J. • Richmond California . ® 

Pioneer Producers of a Complete Line of Vitamin Conce ntrates for the Dairy Industry 
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. DETECTION OF PENICILLIN IN MILK 
B. subtilis (6633) 

SPORE SUSPENSION 
B-B-L #04-628 

pour 
10 mi. 

per plate 

I. ASSAY 
PROCEDURE 

II. IDENTITY TEST 
FOR PENICILLIN 

A -.a same milk 
without 

penicillinase 

[___J blank 
sterile 
discs 

SEED AGAR ~ B ~ B-B-L # 03-176B Molk 

- ----+ --+ 
PENICILLINA SE -= one blank 
CONCENTRATE - drop sterile 
B-"B-L #02-629 per 5 mi. discs 

The presence of antibiotics in milk foll owing mas­

titis therapy in cows has created serious public 

health problems and caused technical difficulties 

within the dairy industry. A rapid, practi ca l lab­

oratory procedure to assist regulatory agencies and 

the dairy industry in solving these problems was 

described by Arret and Kirshbaum.* Thi s procedure 

employs rapid growth of a sensitive strain of 

B. subti/is for assaying the presence of antibiotics 

in milk and fp r determining its identity with peni­

cillin. Inhibition of growth by the presence of as 

little as 0.05 unit of penicillin per mi. of milk 

sa mple is detectable wi thin 2lf2 hours. 

In answer to many reque sts for informat ion about 

the availability of 8-B-L products for this simplified 

procedure, the B-B-L Development Laboratory has 

prepared this TECHNICHART. It graphically illus­

trates the basic procedure, showing the materials 

RESULTS 
NEGATIVE FOR 
ANTIBIOTIC - no 
inhibition around 
milk sample 

• .. ~ I ~~T~~TJT~f- ~~n~ 

POSITIVE FOR PENI­
"CI LLI N -no inhibition 
around penicillinase­
treated sa mple 

o f inhibition around 
milk sample 

positive control 

NOTE: This result in­
dicates presence of 
antibiotic other than 
(or in addition to) 
penicillin 

necessary-all of which are available from B·B-L. 
A comp,lete brochure with detailed technique and 

product listing is available upon request. 

'''Arret, B., and Kirshbaum, A.: J. Milk and Food Technol. 

22:329, 1959. 

BALTIMORE BIOLOGICAL LABORATORY, INC. 
BALTIMORE 18, MARYLANO (~1:1:11 
A Division of Becton , Dickinson and Company 

8-B·L AND TAXO ARE TRADEMARKS. 81560 



SURGE does a 
comQiete job • • • 

To produce the kind of m'ilk that you would allow 
your own youngsters to drink, all parts of your Milker 
Pipe Line must l;>e entirely and completely clean. To 
splash some water and detergent here and there is 
not enough . . . it takes such a little dirty spot to 
provide a breeding place for bacteria. 

It is easy to create a great commotion with the water 
. . . easy to wash the pipe line itself, but this won't 
hold your count down if you let the receiver pail 
and trap with the connecting line accumulate contam­
ination. Unwashed spots can quickly become dirty 
spots ... they become "zones of contamination." That's 
why Surge is so very fussy about washing them. 

( 8o b~o" Bro~ . Co, 1960 

BABSON BROS. CO. 
2843 West 19th Street Chicago 23, Illinois 

ATLANTA • · DALLAS • KANSAS CITY • MINNEAPOLIS • SACRAMENTO 

MILK oR · MILK VAPOR touches all inside sur­
faces of a pipe line system during milking . Top of 
milk lines, bottom of receiver and dispenser covers 
.. . even vacuum connections to traps collect some 
milk film through splashing or condensation . 

FLOODED VACUUM CONNECTION 

WASHING SOLUTIONS must not only touch all 
inside surfaces of your pipe line system, but . . . 
must circulate with enough velocity to gel surfaces 
CLEAN. Simple soaking or splash-washing is not 
enough . 

SEATTLE SYRACUSE TORONTO 

, 

, . , 


