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TESTS PROVE II:K POWDER DOES NOT 

CONTRIBUTE TO MILKSTONE FORMATION 
Here is one of the best-known, most dependable 

dairy sanitizers-continually tested and improved 

to meet highest sanitizing standards. In this research 

program, laboratory tests were conducted specifically 

to see if B-K Powder contributes to the formation 

of milkstone. Results sh.pw it does not. The study did 

develop, however, that the single factor most di

rectly responsible for milkstone formation appeared 

to be water hardness. (See Test # 4 at right.) 

Reproducing normal farm cleaning and sanitizing 

procedures in the lab, and using B-K Powder with 

various manual cleaners, these were the results 

obtained: 

Test# 1: Hypochlorite and poor hard water cleanser 

Products Milkstone Deposit 

B·K Powder (a calcium hypochlorite) 
with cleanser 35 mg. 

Sodium Hypochlorite (household bleach) 
with cleanser 38 mg. 

Test# 2: Hypochlorite and excellent hard water cleanser 

8-K Powder with cleanser 10 mg. 

Test # 3: Hypochlorite and acid cleanser 

B·K Powder with cleanser 9 mg. 

Test # 4: Measuring effect of water hardness when Hypo

chlorite is used with poor hard water cleanser 

B·K Powder with cleanser 

B·K Powder with cleanser 

B·K Powder with cleanser 

Hardness 

0 
150 
300 

Milkstone 
Deposit 

6 mg. 
14 mg. 
35 mg. 

Thus, the tests clearly demonstrate that, though 

the choice of a good hard water cleanser is impor

tant, the most responsible factor in the formation of 

milkstone is the degree of water hardness. 

Trust improved B-K Powder to do more sanitizing 

jobs. It's economical, dependable, easy to use. It's 

easy to recognize the famous B-K name on the 

new red, blue and white polyethylene container. 

Another product for healthful living from 

0 PENNSALT CHEMICALS CORP. 
B·K Department 

East: 3 Penn Center, Philadelphia), Pa. 
West: 2700 S. Eastern Ave., 

Los Angeles 22, Calil. 

Pennsalt 
Chemicals 
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Reliable Sensitive Practical 

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

M edia 

lnoc:ulum 

P enid IIi n ase 

Penicillin 

. BACTO - AtVfiB!OTIC MEDIUM 
BACTO - SPOIW LATI1 G AGAH 

. BACILLUS SUBTlLIS ATCC 0633 
Standardized Spore Suspensio11 
in 1 mi. ampul s 

. BACTO - PE NASE CONCENTHATE 
in 20 ml. and 100 ml. vials 

BACTO - PE NA SE DISKS 
Standardized Impregnnted Disks 

. STANDARDIZED Hv!PHECNATED DISKS 
0.05 units, 0.1 UJi it nnd other 
concentrations 

INFORMATION ON REQUEST 

D IF C 0 LABORATORIES 
DETROIT MICHIGAN USA 

.j. _, _ ,._ .. _ , _ .. _ , _ , _ .. _ , _ ,,_ ,_.,_ ,,_ .,_ ,._ .. _ ,,_ , _ .,_ ,.,_ , _ , _ .. _ ,._ , .. _ , _ , .. _ ,._ .. _ ,._ .. _ ,._ .,_ ,,_ .,_ ,._ ,,_ .. _ ,_ ,,_ ,+ 

~LOW COST.· • • RE-U$A'BLE 
~LEAK-PREVENTING 

NEOPRENE GASKET lor Sanitary Fittings 

SNAP INTO 
FITIINGS 

8kd de4e $NA1'!'f't'l'E rlehaaeu;u 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non-porous, no seams or crevices 

Odorl"lss, polished surfaces, easily cleaned 

Withstand sterilization 

Time·saving, easy ta assemble 
Self·centering 
No sticking to fittings 
Eliminate line block& 
Help overcame line vibrations 
long life, use over and over 

A yailoble lor 1", 1!h"", 2", 2~" and 3" fillings. 
Pac\ed 100 to the box. Order through your dairy supply house. 

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

I 

U.S.P. UNITED STATES PHARMACEUTICAL STANDARD~ 
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 

Tki6 FU<e 
~~l-~ 
HAYNES-SPRAY 
3kwed be med f4 &dvtiwte: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING$ 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and lor All OTHER SANITARY 
MACHINE PARTS which ore 
cleaned doily. 

Tke Jflculwt HAYNES-SPRAY Jflelluul ~ .C~ 
CtJMhiVQtt3 Htitlt flee lfflek OrulUuu<ce tuuL CIJde 
R~ luJ the U. S. Pit~& Heafllt Serwia 
The Haynes-Spray eliminates the danger of contamination which is 
possible by old fashioned lubricating methods. Spreading lubricants 
by the use of the finger method may entirely destroy previous 
bactericidal treatment of equipment. 

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

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



MILK 
CRYOSCOPES 

Available For Immediate Delivery 

STOP! Added Water In Milk 
FISKE iVIILK CRYOSCOPES deter
mine accurate water content in milk 
and other dairy products by the 
freezing-point method. An aid to 
dairies and processors in controlling 
the quality of their product. Enables 
public health authorities and testing 
laboratories to process test samples 
rapidly and easily with minimum of 
technically h·ained personnel. 
To d ay's FISKE MILK CRYO
SCOPES, available in laboratory or 
portable models, offer these . .. 

NEW, EXCLUSIVE FEATURES: 

e SHOCK FREEZING 

e DUAL STIRRING RODS 

e BUILT-IN INTERVAL TIMER 

e STAINLESS STEEL UNBREAK
ABLE TEMPERATURE PROBE 

e INTEGRATED PRE-CHILL BATH 

for complete details, specifi cations 
and applications, write to : 

... FISKE ASSOCiATES,INC. 

' -

BETHEL, CONNECTICUT 
C r ea t ors o l 

Pre CISIOn El ec tr onic Devices 

II 

Look, Lo-Bax in plastic! 
• unbreakable 

• won't corrode 
• easy to handle 

Lo-Bax chlorine bactericides now come in 
unbreakable, non-corrosive plastic bottles 
... for more convenient handling and 
better product protection. The 8-bottle 
cases have a new look too ... now each 
carton is a sparkling milk white. A free 
plastic measuring spoon · comes in every 
1%-lb. bottle. · 

It's the same dry, granulated, free
flowing Lo-Bax ... at the same economical 
price ... and it's still the most effective 
chlorine bactericide you can recommend. 
Lo-Bax keeps milk rejects down by effec
tively controlling harmful bacteria ... 
sanitizing everything from cows' teats to 
dairy plant equipment. 

Write for details on Lo-Bax or Lobax-W 
(with a wetting agent) to: Olin Mathieson, 
Baltimore 3, Maryland. 

~ 
For a low"count at low cost .. . LD·IAX 

Chlorine Bactericides 

"lin 
CHEMICALS DIVISION 
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Aitls Dairy lntlustry to Higher Quality Stantlartls 
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~WPRODUCTS 

I 

New approaches, procedures, formulations, and 
packaging im p rovements. 

MORE AUTOMATION 
Expanded engi neering staff for plant and form 
automa tion a nd CIP cleaning. 

MORE FAR M SERVICES 
Enlarged d ivision for pipeline milker and bulk 
tonk quali ty clinics and cleaning demonstrations. 

MORE CULTURE SERVICES 
Extended line·•of cultures, products, related equip
ment, in-plant problem assistance. 

MORE EQUIPMENT 
Wider range for plant and farm automation, spray 
sanitizing, acidified rinsing , proportional feeding. 

MORE RESEARCH 
Added fa i:ilities for product development, basic 
resea rch, materials testing, trouble-shooting . 

MORE MANPOWER 
Ever-broadening field representation, sales-serv
ice, and technical assistance. 

KLENZADE PRODUCTS, INC. 
Syst~matized Sanitation All Over the Nation 

DEPT. 21 L BELOIT. WISCONSIN 

IV 
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Cleaner Milk 

with WECO Milk-Veyor 

WECO Milk-Veyors are designed to 
keep MILK CLEANER, to speed milk directly to t he bulk 
coo ler for con tinual chilling. Th e stainless stee l receiver 
uni t which rolls along the milking lin e has a foot operated 
cover that closes automatically when mil k has been 
poured into the receiver. Milk flows thro ugh seam less, 
heavy-d uty M34R Transflow tubin g-i s released air and 
foam-free by thB sta inless stee l releaser unit which fits 
tight ly atop th e bu lk tank inlet. 

Milk is not once exposed to air
borne contaminat ion (dust, insects , sp ray residue, lint, 
hair, etc .) from the time it is . poured into the WECO 
receiver! Thi s means CLEANER MILK-proved by ove r 
a thousand successfu l dai ry farmers who report 
LOWER BACTERIA COUNT since using a WECO 
Milk-V eyo r! Because WECO greatly ex
ceeds the minimum CIP velocity , cleaning 
and sanitation is most thorough- a 
fact that's bee n proved in the fi eld with 
ove r 1000 units! 

............... 
~eco 
~ ilk-Veyor Corp. TI 1765 Alpine Ave. N . W., Grand Rapids 4, Mich. 
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EDITORIAL 
Another Step Forward 

The October 1961 issue of the Journal carried an announcement that merits edi
torial comment. We refer to the announcement by the Public Health Service that 
competitive examinations are to be held February 13, 14, and 15, 1962, for Sanitarians . 
Successful candidates will then be eligibl e for appointment to the commissioned 
(regular ) corp of th e Service. 

At first glance this might be considered a routine announcement. It might be 
construed as the usual method of filling vacancies due to expansion or to take care 
of normal staff turnover. But this announcement has much more significance. The 
Public Health Service has recently reorganized the Sanitarian category to resh·ict 
its membership to the Professional Sanitarian. It is the first time the Publ-ic Health 
SeTvice has scheduled a sepaTate examina tion for this newly oTganizecl category . [t 

is truly a step forward. 

This did not come about over night. This is not a precipitous nor an emergency 
action. The announcement is the culmination of solid ground work laid over the 
past several years. Some realistic selling had to be done. And it was done. Some 
rather knotty problems had to be settled. And not the least of these was this . "What 
and who is a Sanitarian in the true sense of the term"? Coming as he does from 
many academic backgrounds, the answer was not easy to come by. 

The proponents took the position that the professional Sanitarian is and must be 
science oriented. This was both right and logical. And when this point was settled, 
it also made the next step easier which was to set forth sound and definitive edu
cational requirements. These spelled out , are as follows , and thus appear in the of
fi cial announcement. 

All Candidates must be United States c·itize ns, and must possess (a) a. master's degree ·in S[tni

taru science and pu.bUc IJ ealth, or equivalent; or (b) mi undergraduate degree w ith at lea.st 50 
semester or eq uivalent hours in tlJC biological and physical sciences; plus a. master's degree i.n pub
lic health , or a master's degree with ·maior stu.dy ·in the biological and physical sciences, mid in addi
tion two years of creditable e~·perience in the practice of envimnmental san:itation. 

Some may say that tlus announcement is not as epoch making as the writer seems 
to sugges t. Others will say the Public H ealth Service has employed professional Sani
tarians for years. To the latter we would give a ready "yes." But we would hasten 
to add that the many successful sanitarians in the Service have not enjoyed quite 
as clear-cut professional recognition as have others of their fellow workers who fall 
into the several well known profess ional categories . This new pronoun cement should, 
it \ovou ld seem, help to bring about better r ecognition to those who by dedication and 
good work have helped to make this pronouncement a reality. 

Two final points relevant to this parti cular issu e need to be made. The first 
deals with the influence this \ announcement can have nationally. It should h elp to 
firm up the place, status, ahd educational qualifications of Sanitarians now employ
ed or who may be employed later in state and local health agencies. Certainly it · 
can be said that it sets some precise guid e lines which may well be followed by 
civil service and other merit systems. 

· The second point is the challenge. V/hile the writer has no intention of suggest
ing an e:mdus of qualified people from present state and local positions, it is sincerely 
hoped that the Service will be on the receiving end of a good many applications from 
a good many qualified professional sanitarians . 

H . S. ADAlVIS 

Indiana University School of Medicine 
Indianapolis , Indiana 

Opinions ex pressed in t his ed ito ria l are those of the a;tthor and are not necessarily those of this Association. 
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THE SANITARIAN-DIRECTOR RELATIONSHIP I 

J AMES F. S PEERS
2 

DeMo in es-Polk Co unty H ealth Departm ent 

D es MoiHes, Iowa 

The health officer and the san itarian both tend to be 
independent, strongly-mot ivated men. Differences in train
ing, and in their location in the heirarchy of public health 
organization may easily create opportunities for conflict. 
Conflict occurs whenever director and san"itarian act on 
the basis of hiding or compensating for real or imagined 
personality defects. Conflict can be prevented by self
understanding and by understanding and respect for 
others. This brings about concrete program achievement, 
and job satisfaction for all. 

"Sanitarian-Director Relationship" is a phr ase 
which can be interpreted in a number of ways. l t 
might include the relationships bel:\veen staff and 
supervising sanitarians, staff sanitarians and the 
health officer , or supervising sanitarians and the 
health officer . For the purposes of this p aper, dis
cussion will be limited to the relationship between 
the health officer and the person immediately re
sponsible to him, vvhether this man be a supervisor 
in a large department, or a staff sanitar ian in a small 
one. 

One question immediately comes to mind. W hy 
is this topic worthy of discussion? Papers presented 
at annual meetings usually revolve around presenta
tion of new developments in the field, or problems 
which are felt to exist . Since no new developments 
are apparent in this particular area, it may be as
sumed that those responsible for placing the topic 
on the agenda did so with the feeling that it is a 
problem area, at least on some occasions; and that 
the problems which do occur are sufficiently serious 
to affect operations adversely. 

The problem now becomes one of searching out 
the causes of disturbance in the Sanitarian -D irector 
relationship, and perh aps suggesting some preven
tive or corrective measures. One factor, and one 
factor alone, stands out as a basic cause of conflict 
between director and sanitarian. vVhenever such 
conflict occurs it is because both parties to the con
flict are humru1 beings . If both parties were me
chemical robots, with electronic computers for brains, 
and without feeling or emotion, all decisions would 

1Presented at the 48th Annual Meeting of the l NTEHr ATIONAL 
AssoCIATION OF :MILK AND Foon SANlTAIUANS, Inc., at Des 
Moines, Iowa, August 14-17, 1961. 
2Director , Des Moines-Polk County H ea lth Depar tm ent, D es 
Moines, Iowa. 

be made on the basis of pure logic. The decisions 
might be wrong, because of 'inadequate or incorrec t 
information, but they would never be in conflict . 

Essentially, then, this problem is one of human 
relationships, and it is appropriate, insofar as p ossi
bL~, to begin our search for specific causes of conflict 
by determining what kind of people these two are. 
Obviously, such an attempt leads immediately to the 
possibility of error, since there is no such thing as a 
typical health officer, or a typical sanitarian. H ow
ever, there are certain traits which tend to be more 
frequent in each of these occupations than in the ' 
public at large, and these are worthy of discussion. 

vVhat kind of a person is the health officer? First 
of all, he is a physician . This alone reveals certain 
facets of his personality. H e is apt to be an in
dividualist , with considerable dislike for working 
under more than very general supervision. His train
ing as a physician probably did not make hin1 tlus 
way, but it is very likely that he has chosen the 
field of medicine as one most likely to provide the 
kind of situation which will fit his personality. H e 
is apt to be a person with strong motivations, whether 
or not these are apparent on the surface. \Vithout 
such motivation, he would never have finished medi
cal school, wluch is not an easy course of training. 

One other point is very striking. The overwhelm
ing majority of health officers did not choose public 
health as their speciality during their training period. 
Most have had more or less experience in other fields 
of medicine, and gone in to publ ic health work as a 
second choice. This probably is not because of any 
basic undesirable factor in public health work, but 
relates rather to the fact that public health is in
adequately taught in most medical schools. Once 
workin g in the field, public health physicians are 
slightly more likely to express satisfaction with their 
work than ::u-e practitioners of internal medicine, for 
examp le (1). 

The reasons for making a change from other 
branches of medicine to public health work are so 
vru·ied as to defy classification . Often such changes 
are actually forced by circumstances, and the health 
officer originally enters the field with a "wait-and
see" attitude. However, among those who make 
the change voluntarily, or those who make it invol
untarily and decide to remain, one factor tends to 
be of considerable importance. This factor is some-
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what difficult to define, but may be called the "ob

taining of job satisfaction through opportunity to be 
of service to others." 

In summary, then, the health officer may b e char
acterized as a rather independent, strongly-motivated 
man, who has drifted into public health work, and 
remains there b ecause of the satisfaction he receives 
from feeling that his work is directed toward leaving 
the world a little better than he found it. 

What about the sanitarian? It will become ap
parent that these two have much in common. The 
earlier phases of h·aining of the sanitarian are less 
easy to describe. The profession of the sanitatian 
is not as well defined as that of the physician, es
pecially in the eye of the public. It is therefore un
likely, just as with the health officer, that the sani
tarian moved directly into the field of public health 
as a first choice of occupation. In even a small de
partment, one is apt to find form er school teachers, 
salesmen, butchers, chemists, and morticians . Specif
ic training may have been obtained through study 
at a school of public health, or through in-service 
training and experience. 

While the sanitarian is not necessarily, by virtue 
of his training, so independent or sh·ongly-motivated 
as the health officer, he is, by virtue of his choice 
of occupation, very likely to be so. The very natme 
of most sanitation work is such as to require con
siderable exercise of independent judgment. The 
environment in which the work is carried out, both 
from the physical standpoint, and from the stand
point of situations which develop in relations with 
his "clientele", is often sufficiently unpleasant to 
weed out rather rapidly the person without sh·ong 
motivation . I believe that we may also credit the 
sanitarian with the strong feeling of satisfaction 
which comes from providing service to others. Sani
tarians' salaries, on the average, are still not at a 
level which creates a large mob of applicants wait
ing to get in. In spite of this, we have a surprisingly 
low turnover in these positions . Most sanit:arians 
(and health officers, too,) say very little abm.\t this 
aspect of job satisfaction, perhaps because it sounds 
a little Pollyannish. Nevertheless, the · feeling is 

there. 
In summary, the· sanitarian may be characterized 

as a rather independent, strongly-motivated man, who 
has drifted into public health work, and remains 
there because of the satisfaction he receives from 
feeling that his work is directed toward leaving the 
\ vorld a little better than he found it. These, you 
will recall, are the same words used to describe the 
health officer. Light begins to dawn now on the 
reasons for conflict which sometimes occurs. ' .Vhen 
two independently-minded, sh·ongly-motivated men 

are thrown together, we have at that moment the 
elements of conflict, which need only a small dif
ference of opinion to grow into a serious clash. 

From whence may these small differences of opin
ion come? Usually from one of t\vo things: The 
difference in h·aining and knowledge of the two, or 
the difference in their location in the heirarchy of 
public health organization. 

The training of the health officer ( in public 
health, not in medicine) has been focused on the 
rather broad picture of public health work. H e has 
been given considerable knowledge of needs ancl 
goals, and how to define them. His attention has 
been centered on inter-agency relationships within 
the community. His position is non-political, yet he 
is high enough in the heirarchy of city, county, or 
state government so that he is apt to be affected by, 
even though not involved in, political cross-cun:ents. 
H e is responsible, in addition to sanitation, for super
vision of programs in nursing, h ealth education, sta
tistics, epidemiology, and perhaps s eve r a l other 
fields . In each of these fields, he probably knows 
less than the department head in charge of the activ
ity, (much as he hates to admit this fact ). In 
sanitation, in particular, his knowledge is apt to b e 
limited to a good knowledge of general principles, 
with perhaps a few details picked up in the course 
of working out specific problems, but practically 
no actual fi eld sanitation experience. 

The sanitarian is in quite a different situation. His 
h-aining has been much more detailed and technical, 
although in a narrower field. His work revolves 
around laws and regulations, times and temperah1res, 
cleanliness and uncleanliness. Involvement in p oliti
cal matters is relatively rare, if we exclude internal 
politics of the department. On the other hand, he 
is much more concerned with the problem of direct 
supervision of staff personnel, being directly respon
sible for their activities, and directly concerned with 
their problems. 

What kind of problems can these differences lead 
to? A great many examples can be formulated: 

The health officer, being a generalist, may, relying 
on his knowledge of principles, ask for the perform
ance of certain tasks which the supervising sanitarian 
has not the staff to supply. This can put the sani
tarian in a most untenable position. H e has to choose 
ben veen short-cut which might reduce the quality 
of the service, elimination of other necessary pro
grams, for which he may well be criticized, or ex
plaining to the health officer why the program can
not be carried out as ordered. The latter step is , 
or course, the most logical, but is not always easy 
if the health officer himself is a man with sh·ona 

0 

opinions, who may construe the expl anation as a 
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criticism of his plans , and therefore indirectly of his 
ability. The health officer in this situation some
times pictures himself as shouting "Damn the tor
pedoes,-full speed ahead." It should b e pointed 
out that this quotation made Admiral Farragut fa
mous only because he was standing on the bridge a t 
the time. A modern admiral who radioed tbe same 
message from the basement of the Pentagon to his 
battleships half-way around the world would be 
much less likely to go down in history. 

Problems may arise a l on g somewhat opposite 
lines, when the health officer orders the discontin
uance or reduction of a program which the sanitari
an feels is obtaining results. Here the health offi
cer usually has a little more of the right on hj~ 

side. Such reductions are usually the result of needs 
in other sections of the health deparh11ent, which 
must be met even at the expense of existing pro
grams . They may also be the result of political or 
semi-political considerations. However, the sanitarian 
may easily interpret the action as being a type of 
punishment, or an indication that tl~ e health officer 
does not feel he is doing a proper job. The health 
officer should, at this juncture, offer some sort of 
explanation, but it is not always easy to tell a man 
devoted to his own program that someone elses pro
gram is, even for the moment, a more important one. 

The relationship b etween sanitarian and director 
comes under another type of sh·ain whenever the 
health officer feels it necessary to reverse the decision 
of tl1e sanitarian. This is , of course, his prerogative, 
but he may be right or vvrong in exercising it. He 
may change the decision because of circumstances 
outside the realm of sanitation, of which only h e is 
aware. On the other hand, he may b e basing his 
decision on his own limited knowledge of sanitation, 
in which case he is quite likely to be wrong. In 
either case, the prestige of the sanitarian is apt to 
be damaged, to a degree depending on the amount 
of publicity witb wli'ich the reversal of his decision 
has been made. 

In view of the independent, strongly-motivated 
type of people under discussion, and tl1e strains to 
which their different training and viewpoints sub
ject their relationship, the question arises as to why 
open conflict is not more common than it is. The 
answer lies in the other facet of personality which 
is common to both tbe health officer and sanitarian-
their dedication to service, and the satisfaction they 
obtain from it. The specific problems used as ex
amples may be analyzed in more detail , as an illus
tration. 

V/hen the health officer asks for more than his 
staff can supply, the real conflict arises only when 
the sanitariap is afraid to explain tl1e situation, per-

haps feeling that he will appear inadecjtlate; or when 
the health officer, feeling that the explanation is 
really a criticism, refuses to listen. 

Similarly, reduction or elimination of a prografn 
need not cause conflict. This arises only when the 
sanitmian interprets the action as a punishment, or 
a personal reflection on his ability; or when the 
health officer feels that he n~ust protect his own 
feelings of inadeguacy by acting the part of the 
king-emperor who need not deign to provide his 
subjects a simple explanation. 

E":'en the more difficult problem of reversing a 
decision need not be a conflict-producing act. Only 
when the health officer acts witl1out discussing the 
problem, in order to protect himself, and casts what
ever stigma may be present on the sanitarian; or 
when the sanitarian interprets the reversal as cast
ing aspersions on his intelligence or ability, and re .. 
jects all explanations offered, does a conflict result. 

The common factor here is quite obvious. ·when
ever the director or the sanitarian, or both, act on 

, the basis of hiding or compensating for their per
sonal feelings of inferiority, or of building up their 
own ego, the seeds of conflict me sown, and sown 
in fertile personalities. Conversely, when each fol
lows his true inclination, and bases his action on real 
program needs witl1 full considera tion of the rights 
and viewpoints of the other, the results will prove 
satisfying to both. 

This kind of ideal relationship is easy to describe, 
but often not so easy to achieve, primarily because 
of the problem mentioned earlier. Botl1 the director 
and the sanitarian are human beings. As such, they 
are bound to have feelings, prejudices, and reaction 
patterns which have been built up throughout all the 
years of their lives, and which cannot be shed like 
an overcoat during working hours. 

The answer does not lie in the elimination of tl1ese 
feelings and prejudices . This is impossible. The 
answer does lie in learning to understand, and the 
first person for either sanitarian or director to un
derstand is himself. This is a difficult task. 

The difficulty can be illush·ated by a simple ex
periment which can be performed by anyone re
sponsible for filling out so-called "efficiency reports" 
for his subordinates. If the employees are asked to 
rate themselves, and this rating compared with that 
of the supervisor, it will be found almost without 
exception that the supervisor's rating is higher. \ il/e 
all tend to magnify our weaknesses, because we re 
gard them as a tlu·eat to our self-esteem. As a re
sult, we try-all too often-to cover up faults which 
do not really exist, and we create real problems bv 
doing so. Understanding of oneself comes fr01~1 
self-evaluation. This means identification of ones 

, 
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own weaknesses, correction of them when possible, 
but acceptance of them if not. It also means iden
tification of strengths, and the courage to accept 
these as well. 

Once this kind of self-acceptance is achieved, the 
health officer, knowing that his knovvledge of sani
tation techniques is very sketchy in spots. will not 
hesitate to ask his sanitarian for advice. The sani
tarian, reali zing that his vie\\'point is somewhat less 
broad, will not hesitate to ask for help in fittin g his 
program into the broader picture of health depart
ment activity. 

The first, and most important, step has now been 
taken, but there is still another to b e made. In addi
tion to self-understanding, the sanitarian and the 
director must understand each other. Before any 
decision is made, or any action taken by either, he 
must consider how this will be interpreted from the 
viewpoint of the other, and modify it accordingly. 
If the contemplated action may be felt to b e threaten
ing by the other, it should be discussed with him 
b eforehand, and a clear understanding of the factors 
involved should be reached. This step is actuallv 
not difficult, once the major step of self-understand
ing ;mel self-acceptance has been reached. 'i\' hen 
each person needs no longer protect himself, or 
build up his own ego, protection and support of the 
other becomes easy-almost automatic-and leads to 
a spirit of cooperation which brings about concrete 

results in the way of program achievement, thus 
providing satisfaction for all. 

Obviously, this kind of Utopian relationship is 
seldom completely attained, but it can be approach
ed, and attained in some degree. \ i\lhen this occms, 
we are no longer dealing with a Sanitarian-Director 
relationship, or with the relationship of director to 
subordinate. vVe are dealing with a team, each with 
his specific job to do , but working in a spirit of 
understanding and cooperation , and dedicated to 
providing' the best possible service to the communi
ty. 

This paper may be summarized in two brief sen
tences . These may sound a bit,. like the close of a 
sermon. If so, it is because religion was expound
ing principles of human behavior long before psy
chology, sociology, and similar sciences were even 
thought of. 

The sentences are these: 

"Know Thyself" and 

"Do unto others as you would have them do unto 
you ." 
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One hundred twenty-five samples of cheese, repres·ent· 
ing 20 varieties, were analyzed for the presence of staphy· 
lococci. S·eventy-six percent of the samples contained 
staphylococci; 70.4% contained Staphylococcus aureus and 
7.2% contained potentially pathogenic coagulase positive 
Staphylococcus aureus. The data indicate that the ratio 
of Staphylococcus aureus contamination is not the same 
for all varieties. A relationship exists between the pres
ence of coliform organisms and Staphylococcus aureus 
in cheese. 

Several instances of staphylococcal food poisoning 
attributed to dairy products have been reported (1, 
3, 4, 6, 7). Epidemiological investigations implicated 
cheese in some of the outbreaks (1 , 6, 7). 

Many varieties of cheese made in this country and 
several imported vaTieties are manufactured from un
pastemized milk. The high incidence of staphylo
coccal infection in dairy cattle udders makes raw
milk cheese a possible disseminator of pathogenic 
staphylococci. In addition to the potential hazard 
of raw-milk cheese, a problem potentially more dif
ficult is the manual handling of foreign-type cheeses 
during their manufachue. Staphylococci frequently 
are associated with infections about the hands, arms, 
face, nose and thToat. Persons who manually handle 
cheese possibly may be carriers of coagulase positive 
staphylococci. 

ExPERIMENTAL PROCEDURE 

One hundred twenty-five samples of cheese, rep
resenting 20 varietie~, were obtained from retail out
lets in Kansas, Tebraska, and Missomi and held in 
their original wrappers at 30-40°F from collection 
until analysis were started. 

The wrappers were removed and approximately 
11 g of each sample of cheese was cut off, using a 

'Contribution No. 229, Deparb11ent of Dairy Science, Kansas 
Agricultural Experim ent Station, Manl1att<m ; contribution No. 
374, D eparbnent of Bacteriology, Kansas Agricultural Ex
periment Station, Manl1attan; supp01ted in part by research 
gnmt E -3157 from the National Institutes of Health , and the 
Public Health Service. 
' Deparbnent of Dairy Science, Kansas State University. 
3Depm·tment of Bacteriology, Kansas State University. 
''Kansas State Board of H ealth, Division of PubHc H ealth 
Laboratories. 

sterile tongue depressor, and transferred to a sterile 
one pint Mason jar containing 99 ml of sterile water. 
The Mason jar was fitted with a stei'ile Oster Blender 
heqd and the contents mixed at high speed for five 
mi1\ utes. 

One-half ml of the water-cheese mixture was trans
ferred to plates of Tellmite-Glycine ( TG ) agar <md 
Staphylococcus Medium No. 110 ( S-110 ) agar, thus 
depositing approximately 0.05 g of cheese to each 
plate. One milliliter of the water-cheese mixture , 
was h·a11sferred to 10 ml of an enrichment broth con
sisting of Staphylococcus Medium No. 110 minus the 
gelatin and agar. The enrichment broth containing 
the water-cheese mixture was incubated at 37°C 
for 24 hours after which aliquots were transferred to 
and incubated on TG and S-110 plates . These plates 
were designated TGE and S-110E, respectively, to 
differentiate between organisms obtained via the 
enrichment procedure and those obtained by direct 
plating. 

The incubation time and temperature, as well as 
the determination of potential pathogenicity, bac
teriophage typing a11d coliform counts were carried 
out as described earlier (5) . 

RESULTS 

Data from the cheese studied are presented in 
Table 1. 

Ninety-five of 125 samples examined (76.0%) con
tained staphylococci. Thirty-three of the samples 
contained Staphylococcus epiclennidis ( 26.4%) and 
88 samples contained Staphylococcus aureus ( 70.4%) . 
Twenty-five san1ples ( 20.0%) contained b oth Staphy
lococcus epiclennidis and Staphylococcus aureus. 
Coagulase positive staphylococci were isolated from 
samples of Cheddar, bondost, blue and brick cheese. 

The 20 varieties of cheese samples were classified 
as veq hard, hard, semi-soft and soft, using U. S. 
D epa1·h11ent of Agriculture Handbook No. 54 (9), and 
into an additional classification covering all processed 
cheese va1·ieties. A chi-squa1·e test indicated that 
the processed and very ha1·d varieties had a lower 
ratio of Staphylococcus aureus than the other tl1ree 
vcuiety classifications, the difference in ratio beina 

b 
significa11t at the .05 level. 

-----
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TABLE 1- [~0LATJON~ OF STAPHYLOCOCC J FIIOJ\1 CHEESE OBTA IN ED JN CONSUJ\!El\ MAIIKETJNG CHANNELS. 

~a.mples No. of 
conta inin g coagu lase 

J\'o. ~a m pies Sampl es Sampl es Sampl es containing both c-oagula se pos iti ve 
sampl es contai ning conta ining containing Staph. epid. and positive cu ltu res 

Product. ex amin ed st aph ylococc i a Staph. ep id.• Stap h. au reus Staph. au reus staph. isolated 

(No.) (% ) (1\o.) (% ) (No.) (o/'o) (No.) (%) 

Parn1 esnn 1 0 0 0 0 0 0 0 0 0 

Homano 5 2 40.0 2 40.0 1 20.0 1 20.0 0 

Bergkase 3 2 66.7 1 33.3 2 66.7 1 33.3 0 
Cheddm 49 41 83.67 13 26.5 38 77 .6 9 18.4 6 15 

Colby 2 1 50.0 1 50.0 1 50.0 1 50.0 0 

l\ lonterey Jack 1 1 100 0 0 1 100 0 0 0 

Provo lone 4 4 100 3 75.0 3 75.0 2 50.0 0 

Swiss 2 2 100 1 50.0 2 100 1 50.0 0 
Blue 6 

,, 
50.0 1 16.7 3 50.0 1 16.7 1 2 0 

Bondost l l 100 1 100 1 100 1 100 1 5 
Brick 4 4 100 0 0 4 100 u 0 l 2 
Ch;mtill e 3 3 100 1 33.3 3 100 1 33.3 0 
Couda 3 3 100 2 66.7 3 100 2 66.7 0 
Kuminost or 

Caroway 2 2 100 1 50.0 1 50.0 0 0 0 
Lim burger 3 3 100 0 0 

., 100 0 0 0 0 

Muenster 6 4 66.7 0 0 4 66.7 0 0 0 
Hoquefort 2 1 50.0 0 0 1 50.0 0 0 0 
Cam em bert 1 0 0 0 0 0 0 0 0 0 
Mozzarella 6 6 100 2 33.3 6 100 2 33.3 0 
Proc~sed 21. 12 57.1 4 19.0 ll 52.4 3 14.3 0 

"Staphylococci differentiated from micrococci on th e basis of anaerobic growth in glucose medium . 
"Staphylococcus epiclermidis differentiated from Staphylococcus aureus on the basis of mannitol ferm entation. 

Table 2 presents the chi-square dish·ibution of the 
data involving Staphylococcus at/'l'eus. 

The with in variety chi-square (0.50< p .<0.75 ) 
shows the contamination with Staphylococcus au.reus 
from sample to sample within the same variety group 
classification to be highly repeatable. 

Table 3 presents pigmentation, hemolysins , bac
teriophage patterns and lytic groups of the coagulase 
positive organisms. Contingency chi-squares between 
the presence of coliform organisms and Staphylococ
cus au:reus were significant (O.Ol0 < p .<0.025 ), indi
cating that a cheese containing coliform org~nisms 
may also contain Staphylococcus aureus, but that a 
cheese free of coliform contamination is less likely to 
contain Staphylococcus aureus. 

DISCUSSION 

The high percentage of samples containing Staphy
lococcus auTe·us ( 70.4%) and the 7.2% containing 
potentially pathogenic coagulase positive staphylo
. occi is significant information for cheese manufac
turers. 

Of the nine samples containing coagulase positive 
staphylococci, seven yielded organisms with bacteri
ophage patterns that could be classified into lytic 

group III. Anderson and Williams (2) point out that 
virtually all food poisoning strains belong to lytic 
group Ill. It has been reported that staphyloco~ci 
producing outbreaks of enterotoxin food poisoning 
often could be attributed to organisms having a bac
teriophage pattern of 6 and 47 (2). In this survey, 
bacteriophage pattern 6 and 47 occurred in samples 
of Cheddar, brick, and bondost cheese. 

Some early studies on bacteriophage typing indi
cated that a great predominance of staphylococci 
isolated from milk, particularly that involving bovine 
mastitis, were lysed by bacteriophage 42D (2). Staph
ylococci having bacteriophage pattern 42D were 
isolated from one sample of Cheddar cheese. 

Also of interest are the staphylococci isolated from 

TABLE 2-CHr-SQUAHE DJSTHwunoN OF Staphylococcus 
au·reus JN CHEESE 

Sou rce JJ/ F X2 Significance 

All varieties 19 27.6494 0.05< P < 0.10 

Grouped Varieties 4 14.2326 0.005< P < 0.010 

Processed vs. all othe1·s l 3.9327 0.025<P < 0.050 
Very hard + H ard vs. 

Semi-soft + Soft 1 .5628 T.S. 

Very hard vs. H ard 1 9.8007 P< .005 
Semi-soft vs. Soft 1 .2741 N. S. 
\•Vithin Vmiety 15 13.0791 N.S . 
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TABLE 3-CH AHACTEHIZATION OF CoAGULASE PosrnvE STAPHYLococci IsoLATED FROM CHEESE 

Ba.rteriopha!!c pall e rn 
Cheese Culture Isolat ion Concen-
vnrict.v Samp le ?\o. II UIHhCI' medin. Pi ~m cntati o11 Hcmol.\·s ills HT il" t.l'ntccJh L.rli c group 

Cheddar H-4 450 GTE orange (3 44A Unci" 
H -4 451 llOE orange (3 7,75,44A III & Uncl. 
H-4 452 GTE orange (3 42D IV. 
H -4 453 GT orm1ge (3 44A Uncl. 
I-I-4 454 GT orange (3 42D IV. 
I-I-31 662 GTE orange (3 6,42E,47,54,75,83(VA.,) III. 
H-18 593 110 orange (3 44A Uncl. 
H -18 594 GT orange (3 44A Uncl. 
H-18 721 GTE orange (3 N.T. ' 
H-58 669 GT orange (3 80,53,77 I. and III . 
H-58 805 GTE orange (3 45, 42D III. & IV. 
H-58 806 110E orange (3 80 I. 
H-71 632 GTE orange (3 6,42E,54,83 (VA.,) III. 
H-71 651 110E orange (3 6,42E,54 III. 
I-I-ll 6 810 110E orange (3 44A Uncl. 

Blue I-I -91 648 GTE orange (3 80 I. 
I-I -91 652 GTE orange (3 80,53 I. & III. 

Brick I-I-70 665 GTE orange (3 55,6,7,42E,47,75,44A II. , III . & Uncl. 
H-70 666 llOE orange (3 3C,55,6,7,42E,47 ,75,44A II. , III. & Uncl. 

Bonclost H-39 586 110 orange (3 .55,6,7,42E,47,75,44A II. , III. & Uncl. 
H -39 590 GT orange (3 55,6,7,42E,47,75,44A Il. , III. & Uncl. 
H-39 588 GT orange (3 55,6,7,42E,47,75,44A,54 li. , III. & Unci. 
H -39 718 GTE orange (3 55,6,7,42E,75,44A II. , III. & Uncl. 
H-39 717 110E orange (3 44A Uncl. 

"Routine Test Dilution 
"Routin e Test Dilution x 1,000 
' Non-typable 

"T ypable but have not been grouped 
(3= Beta h emolysins 

both Cheddar and blue cheese being lysed by bac
teriophage 80. This strain frequently has occurred 
during outbreaks of staphylococcal infections in hos
pitals (8) . 

Statistical analysis suggest that the ratio of Staph
ylococcus au?"eus contamination is higher in the hard, 
semi-soft and soft varieties of cheese than in the very 
hard and processed varieties. This is noteworthy in 
view of the absence of coagulase positive staphylo
cocci from samples·• of cheese falling into the very 
hard or processed classification. However, tl1e small 
sample size of very hard vm·ieties may have in
fluenced the outcome of tl1e statistical analysis. 

The relationship between the presence of coliform 
organisms m1d Staphylococcus n.ureus is of interest, 
especially considering tl1e negative relationship found 
in a previous study of market milk and related prod
ucts (5) . The evidence here indicates that one find
ing coliform orgm1isms present in a sample of cheese 
also would find staphylococci. However, one might 
find staphylococci without necessarily finding coli-
form organisms. · 

Staphylococci from cheese having bacteriophage 
types identical witl1 tl1ose isolated from milk associ
ated with bovine mastitis gives epidemiological sig-

nificance to cheese sold at the consumer level. If 
Staphylococcus au1'eus is present in cheese it may 
increase under conditions favorable to its growth. 
Not all sh·ains of coagulase positive staphylococci are 
capable of enterotoxin production. However, they 
may be present in sufficient number to produce food 
poisoning unless proper care is exercised in the pro
duction and storage of the cheese. 

The need to develop procedures and processing 
techniques for cheese production which would con
clusively eliminate staphylococci from the finished 
product is forcibly demonsh·ated. A potential tln·eat 
to the dairy industry in general and to the cheese 
manufacturing industry specifically exists so long as 
cheese, harboring coagulase positive staphylococci, 
is found in, consumer -cham1els. 
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T H E STATUS OF BACTER IOLOGICAL STANDARDS FOR FROZEN FOODS 
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The growth in production and distribution of frozen 
precooked foods has focused the attention of the Food 
and Drug Administration and the Association of Food and 
Drug Official s of the United States upon these products. 
Concern about the microbiological content as related to 
production sanitation and proper hand I ing during distri
bution to maintain product safety and quality has led to 
the development of the AFDOUS Frozen Food Code. 

Establishment of bacteriological standards for frozen 
pot pies and dinners has been hampered by the lack of 
(a) sufficient data, (b) uniform methods, and (c) agreement 
upon criter ia for such standards. Development of stand
ards is complicated by variation in the natu re of the 
products and processing techniques. When interpreted 
on the basis of factory inspection observations, bacterio
logical f indings can be used to effect correction of 
insanitary cond itions and practices. 

In 1946, fo llowing ·world vVar II, the Food and 
; Drug Administration dectded to initiate field inspec

tions and laboratory investigations of frozen pre
cooked foods. Vve were aware that a considerable 
number of such products had become available to 
consumers during the war, generally on an unration
ed basis. Complaints of poor quality were not un
common and direct observations of some of the 
products "vere not reassuring. The inherent potenti'al 
hazard from these products was commonly recog
nized. 

Armed with a list of some 46 manufacturers in the 
New York City area alone, one of our bacteriologists 
with a District inspector started the rounds. They 
found four of the 46 plcmts still in operation, on(v 
two of which were still engaged in preparing frozen 
precooked foods to a limited extent. Inquiry of 
othar Districts revealed the same story, The frozen 
precooked food industry had virtually disappeared. 

You are aware of the phenomenal growth of the 
industry since 1950, and particularly since 1955. \iVith 
regrowth of the industry and the increasing flow of 

frozen precooked foods on the market, FDA began 
in a small way 10 years ago to study the microbiology 
of the products. One of our fi eld bacteriologists 
made inspection observations in several p lants and 
collected line samples of ingredients and finish ed 
products which revealed the effects of insanitary or 
unsatisfactory practices and conditions. As his work 
and the firm's own control studies continued, the 
practices improved and this was reflected in the 
bacteriological content of the finished products. 

As new products continued to enter the market , 
and volume of production increased, FDA planned 
a comprehensive survey on the microbiology of froz
en precooked foods as related to factory sanitation 
and practices. Funds, personnel and space became 
available in fiscal year 1957 and work was initiated 
in the eru-ly spring of 1958. 

In 1956 and 1957 frozen precooked foods occupied 
the attention of the committee on Canned, Processed, 
and Frozen Foods of the Association of Food antl 
Drug Officials of the United States. In the latter 
year, following open discussions with representatives 
of the ational Association of Frozen Food Packers , 
a subcommittee was appointed and instructed to ob
tain information on (a) the bacteriology of frozen 
precooked foods as related to sanitation at the factory 
as the basis for possible development of bacterial 
limits for frozen food , and (b) the temperature con
ditions under which such products are handled at 
the retail and wholesale level. The NAFFP cooper
ated in these studies. FDA also agreed to participate 
and to make the results of the investigations avail
able to the AFDOUS Committee, of whjch the writer 
is a member . 

AFDOUS FnozEN Foon ConE 

At its 1958 meeting, the AFDOUS Committee 
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recommended that the Association develop a model 

frozen food code, which would cover all aspec ts 

of the production, storage, transportation and han 

dling of frozen foods. The Association adopted the 

recommendation . Two sections, one on warehous

ing and transportation; the other on retail handling, 

were completed within a year and adopted in 1959. 

A basic requirement of the handling code was that 
frozen foods be maintained at ooF at all times, 

though this was modified the following year to per

mit a 10°F tolerance above 0°F , under certain con

ditions. These, vvitb other sections on plant layout 

and design, sanitary equipment, operating practices 

and in-plant freezing completed in 1960, were re

cently adopted by AFDOUS, subject to further edit

ing by a special committee. The final code will be 

published in the January Bulletin of AFDOUS. 
Following adoption of the first two sections of 

the code by AFDOUS in 1959, substantial industry 

opposition arose. Ultimately, a Frozen Food All

Industry Coordinating Committee was form ed, com

prised of representatives of the packing, h·ansport

ing, warehousing, distributing, and retailing segments 

of the frozen food h·ade. This committee does not 

favor the code as a basis of regulatory control of the 

industry. It offers, instead, voluntary improvement 

programs by each segment. Recently, it has issued 

a voluntary industry code which, in effect , adopts 

the 0°F base, but provides gradually decreasing 

tolerances, starting with 15°F through 1962, l0°F in 

1963 and 1964, and 5°F, thereafter. It has also con

ducted educational efforts towards improved han

dling of frozen foods in the industry. 

PROGRESS OF 1VliCROBIOLOGICAL STUDIES 

In approaching the task of evaluating the microbial 

content of frozen pr e co o k e d foods, the joint 

AFDOUS-industry committee agreed that the pri

mary objective should be limited to frozen pot pies 

and dinners at the plant production level. Pot pies 

were specifically chcl'sen for investigation because (a) 

published reports indicated they generally contained 

higher levels of bacteria than other products, (b) the 

manufacturing process is complex and the amount 

of handling after cooking of the components is maxi

mal, and (c) the meat and poultry products included 

represent a large proportion of the total production 

of frozen precooked foods . 
Industry consultants chose t u r k ey pot pies as 

exemplary of these products and made studies in six 

plants with correlated line and finished product 

samples on tlu·ee production days in each plant. 

Two States carried out bacteriological studies on 

frozen precooked foods but could supply only limit
ed data ·On pot pies. 

Soon after FDA started its studies, the Poultrv 

Inspection Act was passed . Since meat and poulh·v 

products are exempt from the Food, Drug, and Cos

metic Act, to the ex tent of application of the Meat 

Inspection and Poultry Inspection Acts, these pro,d

ucts were excluded from the FDA study. 
Although the data obtained is interesting and use

fu l, it has not been considered sufficiently extensive 

in amount or range to permit establishment of speci

fic standards. There has been· mu ch discussion and 

debate about limits based upon these findings. There 

is rather general agreement that an aerobic plate 

count limit of 100,000 per gram can and ordinarily 

sho~1ld be met, but disagreement about the fate of 

protlucts which fail to meet such a standard and 

about the use of other indicator organism as a meas

ure of b acteriological quality. 
Meanwhile, little new data is being produced ex

cept, perhaps, within the industry. Methods of anal

yses employed by various laboratories differ and 

the immediate prospect of solution of the problem is 
dim . 

For this reason the AFDOUS Committee has de

cided to refer this problem to a subcommittee of 

well -qualified microbiologists, under a broad ch arter 

to develop definitive recommendations on uniform 

methods of analysis and the interpretation of the 

microbiological findings obtained. 
Earlier this year FDA published the findings of a . 

survey of 63 producers of frozen precooked foods 

in 18 states (1). More than 3000 samples represent

ing 81 frozen food items or their components were 

collected and examined. Although these findings 

reflect differences in sanitary conditions and prac

tices in many cases, they also reflect the complexity 

of interpreting results without factory inspection ob

servations to explain the significance of the findings. 

It is obvious that variations in basic manufacturincr 
0 

teclmiques influence the quantative and qualitative 

results so that no single standard would be appli

cable to all products or, occasionally, to the same or 

closely related products. High counts may resu It 
from the addition of a raw component, such as grated 

raw cheese to a thoroughly cooked product, while 

low counts may reflect a severe final cook on products 

of poor sanitary history. The work is continuing. 

Although our results are not sufficient to permit 

establishment of specific bacteriological limits for 

frozen precooked foods , FDA has started a regula

tory program in tllis industry, based upon factory 

inspections with evaluation of sanitary conditions and 

practices by bacteriological methods, including ex

amination of factory samples and finished products. 
REFERENCES 
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THE SANITARY CONDITIONS OF A C-1-P FARM MILK 
PIPELINE AS INFLUENCED BY CLEANING SOLUTION TEMPERATURE ' • 
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D epa·rtm ent of Dairy and Food Industries 

and 

-vv. c. FRAZIER 

Depa.Ttm ent of Bacteriology, University of VVisconsin , Madiso n 

(Received for publication Jul y 15, 1961) 

Studies were conducted on the bacteriological condition 
of a C·I·P farm milk pipeline. Test surfaces were exam· 
ined by a swab and rinse technique at biweekly intervals 
throughout each of three 6-month test periods. The 
detergent solution temperatures were between 160 and 
150°F. in the first test period which employed "booster" 
heating; 160°F. and down in the second test period; and 
125°F. and down in the third test period. 

R-esults of these studies indicated that the pipeline re· 
mained in a satisfactory bacteriological condition through. 
out each of the test periods and that the use of "booster" 
heating to maintain the temperature of the detergent 
solution at an elevated level was unnecessary. A raw 
milk of high quality was produced for a grade "A" market 
throughout the entire study. 

In-place cleaning of farm milk pipelines has be
come an accepted practice on the modern dairy 
farm. While the procedures for cleaning and sani
tizing these pipelines are somewhat similar in most 
areas, the regulations in some milksheds require 
supplementary heating of the detergent solution to 
maintain the temperature above a minimum level 
throughout the washing cycle. This additional heat 
treatment commonly is called "booster" heating. If 
the maintenance of a given temperature during the 
washing cycle is not necessary, then the use of "boost
er" heaters entails an unwarranted cost to the dairy 
farmer. 

The present .work was undertaken to evalu ate the 
effect of the temperature of the detergent solution 
upon the bacteriological condition of a cleaned-in
place farm milk pipeline. An attempt has been rn ade 
to ascertain a procedure whieh would provide a dean 
pipeline at minimal expense with special emphasis 
on hot water demands and original equipment costs. 

METHODS 

Utilized in this study vvas a 1Jf-in. stainless steel 
farm milk pipeline installed on a farm producing 
milk for a Grade "A" market. The line was 160 ft 

'Published with the approval of the Director of the vVisconsin 
Agricultural Experiment Station. 
'This research was supported in part by a grant from the 
\•Visconsin Utilities Assoc. 

long and made a complete circuit in a 24-cow stan
chion-type barn . The highest point in the pipeline 
was that most distant from the milk room . From this 
point the slope of the line to the milk room was one 
inch per 9 ft to insure adequate drainage. The milk 
was drawn by vacuum from the pipeline into a glass 
vacuum releaser jar ectuipped with an automatically 
controlled centrifugal pump to transfer the milk 
from the jar to the milk cooler. During the cleaning 
and sanitizing cycles the solutions used were drawn 
through the line in the same manner as the milk, 
except that they were transferred by the pump to 
the solution storage tank rather than to the bulk 
milk tauk. The velocity of the solutions during the 
cleaning and sanitizing cycles was 7 ft per sec. The 
duration of each cycle as well as the strength of the 
cleaning and sanitizing solutions were controlled 
automatically to maintain uniformity throughout the 
experiment. The various solution temperatures were 
recorded by a recording thermometer. All electricity 
used for "booster" heating by the immersion heater 
in the solution storage tank was measured by a suit
able electric meter. The cleaning agent was a liquid 
chlorinated-detergent used at a strength of 8 oz per 
15 gal of water . An acid cleaner at a strength rec
ommended by the supplier was used instead of the 
chlorinated-detergent on every fourth day. The 
cleaning and sanitizing cycles throughout the experi
ment were as follows: 

P1'e-wash Rinse: 15 gal of warm water ( approx. 
ll0°F ) were drawn once through the pipeline and 
then discharged. 

Wash: 15 gal of detergent solution were circu
lated for 22-24 min. The temperature of the deter
gent solution varied with the individual test period. 

Rinse: 15 gal cold water ( 50-70°F) were dravm 
once through the pipeline and then discharged. 

Sanit·izing: 15 gal of a hypochlorite solution ( ll0-
ll50F) containing 200 ppm available chlorine were 
cu·culated for 5 min just prior to milking. 

The test periods were chosen so that the seasonal 
temperature extremes enc·ountered in this climate 
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would be included in each test period. The test 

periods were as follows: 

Period A: J<muary through July, 1959. The tem

perature of the detergent solution i1l. the solution 

storage tank was approximately 158°F , (range 186-

1440F ) at the beginning of the wash cycle and from 

this point it fell to approximately 150°F , ( range l84-

1360F ) where it vvas maintained by a 7500 watt 

electric immersion heater in the solution storage 

tank. 

Pe·riod B: July, 1959 through January, 1960. The 

temperature of the detergent solution in the solution 

storage tank was approximately 161 °F , (range 168-

1440F ) at the beginning of the wash cycle and from 

this point it was allowed to fall naturally until it 

reached approximately 99°F ( range 122-82°F ) by 

the end of the wash cycle. 

Per-iod C: January through July, 1960. The tem

perature of the detergent solution in the solution 

storage tank was approximately 125°F , (range 158-

980F ) at t~-ie beginning of the wash cycle and from 

this point it was allowed to fall naturally until it 

reached approximately 93°F ( range 122-82°F ) by 

the end of the wash cycle. 

The mean temperature for each cycle and the 

standard deviations of temperature observations have 

been shown in Table l. 

The possibility that organisms may increase in 

number or "build up" as the length of exposure to 

a treatment increased necessitated the use of a dif

ferent test surface for each bacteriological examina

tion . This was achieved by use of a series of on e 

by four inch stainless steel test strips with a finish 

similar to that of the pipeline. Twenty-eight of these 

strips were attached to each of two stainless steel 

rods. The rods were inserted into each end of the 

pipeline. They held, the test strips in a position 

parallel to the surface of the pipeline. These test 

surfaces closely resembled those described by Cal

bert (3). As the strips were removed for examination 

the vacancies on the rod were filled with new test 

strips thus eliminating the possibility of changing 

conditions due to the number of vacancies in the 

line. Each of the test strips examined during the 

experin1ent had approximately six-months of exposure 

in the pipeline. The fact that each test period had 

a less rigorous washing treatment than during the 

previous test period made this practice justifiable. 

At regular two-week intervals , two tes t sh·ips from 

each end of the line were removed aseptically and 

brought into the laboratory in sterile test h1bes. At 

this time one test sh·ip from each end of the line w as 

given a sanitization h·eatment similar to the one it 

T ABLE 1- M EANS AND STAN DARD DEVIATIONS OF DETEHGENT 

SOLUTLON T El\IPEBATUHES IN THE STORAGE TANK. 

Test )lea n Sta ndard ~rea n Rtandan e. 
peri od initi a l rleri nli on 22-24 min. de,·iatim 

temperat ure tempera ture 
( • F) <·n ( • F ) (• ],') 

A 158 6.3 150 7.6 

B 161 3.5 99 5 .. 3 

c 125 12. 1 93 5.7 

\Vhen th e observed values are evenly distributed around 

the mean approximately 68% are within p lus or minus one 

standard deviation, 95 % are within plus or minus twice the 

stanclai·d deviation, and 99 % are within plm or m inus three 

times tl1 e standard deviation . 

would have received prior to milking had it remained 

in the pipeline. E ach sanitized and unsanitized test 

strip was transferred to a sterile test tube containing 

25 ml of a 1-% peptone solution (7); then the entire 

surface of both sides of the test strip was swabbed 

5 times with a sterile cotton swab. The test tube 

containing the test strip then was stoppered and 

shaken 40 times through a 6-in . arc. Then the strip 

was inverted and the process repeated. The strip 

was removed from the peptone solution and the 

cotton swab was broken off just above the cotton 

portion. The tube was then stoppered and shaken 

vigorously through a 6-in. arc with one hand, strik

ing the palm of the other hand at the bottom of the 

arc, 50 times or until the swab disintegrated. The 

peptone solution was plated with standard p late 

cotmt agar at the rate of 2 ml per petri dish until 

all the diluent had been plated. This swab and 

rinse . technique was patterned after that described 

by Angelotti, et al . (2). The plates were incubated 

at 89.6°F ( 32°C ) and counted after 72-hr incubation. 

The total number of colonies were recorded for each 

group of agar plates obtained from one test sh·ip . 

This gave the bacterial count per 8 sq in. of surface. 

A bacterial count of less than 100 organisms per 

8 sq. in. of sanitized surface was used as the micro

biological standard in this experimental work. This 

was as recommended in the lOth Edition of Standard 

M ethods for the Examination of Dairy P'I'Odu.cts (1), 

even though the combination swab and rinse tech

nique used in this work should give a higher per

centage recovery than the swab contact method. 

This was the case with the brush and rinse tech

nique described by Hunter, et al. (5). 

REsULTS 

The results of the bacteriological examination of 

the test surfaces as well as the differences in the 

water heating costs are summarized in Table 2. The 

number of kilowatt-hours required to heat the water 
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TARLE 2-A SUi\li\ [:\ HY 01" THE H.ESULTS OF THE BACTERIOLOG ICA L EXAMINATION OF THE STAINLESS STEEL TEST SURFACES AND 

THE ESTIMATED \ I\IATEH H EATI NG COSTS . 

Number of Samples" 

Average bacterial 
count per sq. in . 

Median bacterial 
count per 8 sq. in. 

Log average of the 
bacterial count per sq. in . 

Calculated water 
heating cost per year 

Test period A 

Deterl!Cil l soluti on 
at. 150-160°E'. 

After Aft er 
washing san i t izing 

34 16 

14.9 4.8 

6 2 

7.9 2.8 

$142.35 

Test 11eri od B Test period c 

Detergent. solution Detergent so lution 
at 160°F. and down at. J:2 5°F. and down 

_\ fter After After After 
washing sa nitizing waslting sa niti zing 

26 28 34 37 

35.8 1.3.3 234" 8 

14 4 46 4 

15.6 6.3 57.4 4.1 

$ 89.06 $ 62.78 

'Samples were taken at biweekl y intervals during th e six mon th period. 

"8 of the 34 test strips examined had bacterial counts over 100 organisms per 8 sq . in. 

was calculated by means of the formula outlined by 
FarraH (4). The cost of water heating was then 
calculated by multiplying the K.vV.H. required by 
l.1c. The cost of boos ter hea ting was calcul ated 
by multiplying the K.W .H. required by the regular 
electrical rate of 2.5c per K.\iV.H. These represented 
average rates prevalen t in the rural area where this 
study was made. The depreciation costs for the 
booster heater were computed for a ten year period. 

Test Period A: (Temperature Maintained at 
Approximately 150°F.) 

The 34 test strips examined without b eing sub
jected to the. sanitization treatment gave an average 
bacterial count of 14.9 organisms per 8 sq in. while 
the median bacterial count was 6 organisms per 8 
sq in . and the logarithmic average was 7.9 organisms 
per 8 sq in. The 16 test sh·ips that received the 
sanitization treatment had an average bacterial count 
of 4.8 organisms per 8 sq in. while the median count 
was 2 organisms per 8 sq in . and the logarithmic 

average was 2.8 organisms per 8 sq in. 

T est Period B: (Detergent Solut-ion Temperature 
Allowed to Fall Naturally Front 160° F.) ) 

The 26 test strips examined without bein'g sub
jected to the sanitization treatment gave an average 
bacterial count of 35.8 organisms per 8 sq in. , while 
the median bacterial count was 14 organisms per 
8 sq in. and the logarithmic average was 15.6 or
ganisms per 8 sq in . The 28 test strips that received 
the sanitization treatment had an· average bacterial 
count of 13.3 organisms per 8 sq in. , a median count 

jected to the sanitization treatment resulted in an 
average bacterial count of 234 organisms per 8 sq 
in. while the median count was 46 organisms per 8 
sq in. and the logarithmic average was 57.4 organisms 
per 8 sq in. The 37 test strips that received the sani
tization treatment had an average bacterial count 
of 8 organisms per 8 sq in., a median count of 4 
organisms per 8 sq in. and a logarithmic average of 
4. 1 organisms per 8 sq in . It should b e p ointed out 
that more samples were taken during the first p art 
of Period C than would normally be taken during 
the regular sampling interval of two weeks. This 
was clone because the relative effectiveness of the 
low detergent solution temperature was unknov1n 
and to insure the maintenance of high quality raw 
milk it was felt that closer supervision was necessary. 

, of 4 organisms per 8 sq in. and a logarithmic average ., 

The test strips removed from the pipeline through
out test Periods A, B and C appeared clean upon 
visual inspection 'vvith the exception of 3 samplings 
during test Period C wh en visible deposits could be 
detected . The dep osit that occurred on one occasion 
was traced to the improper use of the acid detergent 
while the cause of the brownish fat-like deposits 
which occurred on two occasions was unexplained . 
These brownish fat-like deposits were accompanied 
by extremely high bacterial counts on the test strips 
examined without a sanitization treatment. How
ever, the test strips which were examined after a 
sanitization treatment were found to be well below 
the recommended limit of 100 organisms p er 8 sq 
in. , although the deposit was still present after the 
sanitization treatment. 

There appeared to be n o difference in bacterial 
counts between ends of the pipeline nor did the 
atmospheric temperature in the milking barn affect 
the bacterial counts of the test sh·ips throughout any 
of the test periods. It was also determined that 

of 6.3 organisms per 8 sq in. 

Test Period C : (Detergent Solution T empemture 
Allo wed to Fall Na.twally From 125°F.) 

The 34 test strips examined without being sub-
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"build up,'' defined as a direct relationship of the 
number of org~misms per test strip to the number 
of days exposure to treatment did not occur during 
any of the test periods. 

A statistical analysis of the data obtained from the 
bacteriological examination of the tests strips which 
had not received a prior sanitization treatment was 
performed by m e an s of Duncan's Ne\ov Multiple 
Range Test ( 6 ). The logarithm of the bacterial 
count per tes t strip was used in the performance of 
this test to lessen the effect of a very few high b ac
terial counts on the final results. This gave a more 
realistic evaluation of the various test periods. The 
statistical comparison of the data from test Periods 
A, B and C demonstrated a significant difference 
between the results from test Period C and those 
from test Periods A or B. There was no significant 
difference between test Periods A and B. No statis
tical comparison was performed with the results ob
tained from the examination of the test strips which 
had received a previous sanitization h·eatment be
cause the average bacterial count indicated that the 
pipeline was in excellent condition after sanitization 
tlu-oughout all the test periods . 

A raw milk of high quality was produced through
out the entire course of the experiment and no signi
ficant change in milk quality occurred during any 
of the test periods . The Standard Plate Count of 
the milk averaged below 20,000 organisms per ml. 
during each of the test periods. 

DISCUSSION 

The development of more efficient detergents and 
of automatically conh·olled cycles has decreased the 
need for high temperature treatments which have 
been used in the past for cleaning farm milk pipe
lines. The results obtained here have indicated that 
under the conditions present "booster" heating of 
the detergent solution was unnecessary. This state
ment is supported by the fact that no significant dif
ference in the number of organisms per test strip 
was found between test Period A and tes t Period B. 
The lower temperahues of the detergent solution 
used in test Period C produced results that were 
significantly different from those of test Periods A 
~mel B when the test sh·ips were examined before a 
sanitization treatment. However, when the test 

strips were examined after they had received a sani
tization treatment there was no practical difference 
between the bacteriological condition of the test 
strips during tes t Periods A, B or C. 

The use of automaticallv controlled cvcles elimi
nates the possibility of wi~le daily v~u-iabons in the 
cleaning and sanitizing procedures which could occur 
when these procedures are manually controlled. \ iVhen 
the cleaning and sanitizing operation is started by 
pushing a button or throwing a switch the automatic 
controls take over the rest of the operation and the 
operator may be assured that the proper procedures 
ar1 being followed and that no short-cuts are being 
taken in the cleaning and sanitizing operation. 

It was concluded that "booster" heating of the 
detergent solutions to maintain the temperature above 
140°F. was unnecessary. It was observed that the 
bacteriological condition of the pipeline was some
what better when the hotter detergent solutions were , 
used even though there was no practical difference 
in the bacteriological conditions after sanitization of 
the strips regardless of the temperature of the deter
gent solutions employed in this work. Also it was 
shown that a considerable savings in the cost of 
operation and original equipment could be realized 
by elimination of the use of "booster" heated deter
gent solutions. 

REFERENCES 

1. American Public Health Association . Standard Methods 
for the Examination of Dairy Products . lOth eel. , 1953. 

2. Angelotti, R., Foter, M. J., Busch, K. A. and Lewis, 
K. H. A Comparative Evaluation of Methods for Deter
mining the Bacterial Contamination of Surfaces. Food Re
search, 23 : 175-185. 1958. 

3. Calbert, H. E. The Influence of \Vater Temperature 
and Hardness on the Cleaning of C-I-P Fann Milk Pipelines. 
J. Milk and Food Techno!. , 21 : 12-14. 1958. 

4. FarraH, A. W. Dairy Engin eerin g. 2nd eel. Jolm Wiley 
and Sons, Inc. New York. 1953. 

5. Htm.ter, J. E. , Marth, E. H. and Frazier, W. C. Effect 
of Type of Installation and Cleansing Procedure on th e Sani
tation of Fann Milk Pipelines. J. Milk and Food Techno!., 
17 : 43-47 . 1954. 

6. Steel, R. G. D. and Torrie, J. H. P1'inciples and Pro
cedu-res of Statistics w ith Special Reference to the Biological 
Sciences. McGraw-Hill Book Company, Inc., New York. 
1960. 

7. Straka, R. P . and Stokes, J. L. Rapid Destruction of 
Bacteria in Commonly Used ' Diluents and Its Elimination. 
Appl. Microbial. , 5: 21-25. 1957. 

I , . , 



,. 
I 

351 

THE PASTEURIZATION OF CREAM, CHOCOLATE MILK 
AND ICE CREAM MIXES CONTAINING THE 

ORGANISM OF Q FEVER 1 
• 

JoH B. ENRIGHT 

Departm ent of Public H ealth, School of V eterinary M edicine 
Uni.uersitu of California, Dams 

Under the conditions of this study the minimum 
recommended standard for the pasteurization of milk, 
of 145" F for 30 minutes and 161" F for 15 seconds is 
inadequate to eliminate viable Coxiella burnetii from 
cream and chocolate milk. However the standard for the 
pasteurization of these products of 150" F for 30 minutes 
and 166" F for 15 seconds suggested by the Assistant 
Surgeon General of the Public Health Service is adequate. 
It is recommended that this suggested standard become 
official and that half and halt cream and milk beverages 
with added sugar and flavor be pasteurized accordingly. 
Investigation of the minimum recommended standard for 
the pasteurization of ice cream mix revealed this standard 
to be adequate to inactivate C. burnetii from this type 
dairy product. 

The organism of Q fever, Coxiella burnetii, is 

widely distributed throughout the world (1 ) . Ex
plosive outbreaks of the disease may occur in man 
and can often be traced to a common source of ex
posure. On the other hand, individual cases may 
occur sporadically in a community in which it is dif
ficult to determine the origin of the infection . This 
rickettsia also infects many different species of ani
mals and it has been suggested that the basic reser
voir may be in wild animals with transmission from 
these species to our domestic animals and then to 
man (2, 3, 4, 5, 6) . In the United States it has been 
shown that cows, sheep and goats are the important 
sources of infection for man (7). 

The organism is shed in the milk of the infected 
animal and this vehicle provides one method where
by the rickettsiae may be transported to man's im
mediate environment (8, 9). Early in the study of 
Q fever it was found that C. burn.etii could be isolated 
from milk pasteurized according to the standards 

1Presented at the 48th Annual 1eeting of the International 
Association of Milk and' Food Sanitarians Inc. on Aubrust 17, 
1961, in Des Moines, Iowa . 

2This study was supported by the Milk Industry Foundation, 
The International Association of Ice Cream Manufacturers 
and The Chocolate Milk Flavoring Association in cooperation 
,\hth th e 1ilk and Food Program of the U. S. Public H ealth 
Service and th e D epartm ent of Public Health , School of 
Veterinary Medicine, Uni versity of California at Davis. The 
author wishes to ack-nowledge this support togeth er with the 
a id given by members of The Dairy Industries Supply Associa
tio-n. 

recommended at that time (10, 11 ). The hazard to 
the public health implied by this finding prompted 
an extensive investigation of the problem. This study 
(12, 13) demonstrated that 145° F. for 30 minutes 
and 161 o F. for 15 seconds would inactivate C. bur
netii in naturally infected milk with adequate mar
gins of safety. These time-temperature points are 
incorporated in the presently recommended mini
mum standards for the pasteurization of milk by the 
vat and high-temperahJre short-time methods. At 
this time it was recognized that other dairy products 
containing more fat or having sugar or flavoring 
added often required greater heat b·eatment to des
troy some microorganisms. Until these other pro
ducts could be studied, the Assistant Surgeon Gen
eral of the Public H ealth Service, in a letter to the 
State and Territorial Milk Control Authorities and to 
all concerned, elated July 16, 1956, suggested that a 
5° F . increment in temperature be employed for the 
pasteurization of cream, half and half, flavored and 
skim milk beverages (13). 

It is the purpose of this communication to present 
some observations on the effect of pasteurization of 
cream, chocolate milk and ice cream mixes contain
ing the organism of Q fever. It was not the objec
tive of this study to establish thermal regression cur
ves for C. bumetii when contained in each product 
under study, but only to test the accepted and sug
gested standards recommended for their pasteuriza
tion . 

MATERIALS AND fETHODS 

Since the rickettsiae of Q fever will not grow on 
artificial media and do not induce reliable symptoms 
or lesions in animals, the presence or absence of 
viable C. bwrnetH in the test samples is determined 
by the inoculation of guinea pigs and the testing of 
second passage animals for the appearance of com
plement-fixing antibodies. Methods for doing this 
were developed during the raw milk pasteurization 
study. Since these methods have been detailed 
elsewhere (13) only brief reference will be given to 
them here. 1 

The H enzerling sb·ain of C. burnetii was mixed 
with the dairy product being studied so that each 
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ml of the product contained 100,000 infectious guinea 
pig doses ( IGPD ). It had b een previously ascer
tained that this was a realistic population to be used 
and one directly related to that encountered in raw 
milk delivered to the creamery. In each test the 
infectivity titer of the sample to b e heated was de
termined . 

The dairy product containing the rickettsiae was 
placed in a heat exchanger consh·ucted of two, thin
walled metal cylinders, one inside the other. The 
inner cylinder, which vvas closed at either end, had 
diagonal vanes on its outer surface and was caused 
to spin by an electric motor. The outer cylinder 
contained a temperature sensillg device on its inner 
surface. The test sample was placed in the space 
between the two cylinders which averaged about 3 
mm. in width. During the test the outer cylinder 
was securely capped and effectively sealed the test 
sample within. The spinning inner cylinder was 
designed to keep the product in continuous flow over 
the surface of the outer cylinder and across the ther
mistor-actuated temperature sensing device . The 
test sample was heated by immersion of the heat
exchanger in a well-controlled hot water bath of 
large capacity and was cooled by rapid immersion 
in a large cold water tank kept near 36° F. The 
actual temperature of the dairy product was mea
sured on a continuously recording potentiometer 
that was carefully calibrated before each test. In 
this way the temperature changes in the sample 
were recorded almost instantly and a permanent re
cord of the heat-up, hold and cool-down curves 
made. 

Time was measured mechanically on the same 
chart in juxtaposition to temperature. Since the 
heat-up and cool-down curves were recorded and 
could be measured in relation to . time, the thermal 
inactivation occurring during these periods could be 
approximated. A corrected time was computed by 
adding to the mea~ured holding time a factor rep
resenting the contribution of the heat-up and cool
down periods . In this way it is possible to present 
times at holding temperatures more closely approach
ing the instantaneous attainment of these tempera
tures. Burton's formula3 based on the pasteurization 
curve suggested for cream was used to calculate this 
factor for the heat treatment of cream and chocolate 
milk, while the formula based on the standard for 
pasteurizing ice cream mix was used for this typ e 

"Burton's Formula E - ~ ~ - T O 
where at= Time increments at a given 

temperature . 
TO = Time equivalent for pasteurization 

a t that given temperature. 

product. The percentage lethality estimated to oc
cur during heating and cooling is calculated in 
terms of the time at the holding temperature needed 
to accomplish the same percentage of mortality. 1his 
time, called the equivalent time-correctien factor may 
then be added to the time at the holding tempera
ture. Theoretically this method is not correct since 
the pasteurization standards upon which it was 
based do not represent the in'stantaneous-death time 
of C. burne#i. Since the error is relatively small, it 
is highly improbable that the temperatures and times 
so expressed could be achieved with less total heat 
tre.~tment. 

After heating, the test sample was inoculated in 
one ml. amounts into each of four guinea pigs by 
the intraperitoneal route. The animals were sacri
ficed aften ten days, their spleens pooled and inocu
lated I.P. in one ml. amounts into each of six guinea 
pigs. These second passage animals were bled 30 , 
days after inoculation . All guinea pigs were bled 
before inoculation and the pre- and postinoculation 
sera run in the same complement fixation test for 
antibodies to C. burnetii. A test was discarded and 
results not included in the data if any preinoculation 
blood showed fixation in the lowest dilution used 
( 1:8). A test in which the preinoculation serum was 
negative and the postinoculation blood sample con
tained antibodies in a dilution of 1:32 or higher was 
considered as evidence that viable rickettsiae were 
in the heat treated sample. In the animal house 
normal, healthy guinea pigs were caged at random. 
The serum of none of these showed <mtibodies to C. 
bumetii when tested at intervals tlu·oughout the 
study. 

The complement fixation test has been used in this 
laboratory for years. It is described in detail else
where (13). The antigen was a commercial prepara
tion of the Nine Mile strain of C. burneti-i. Two units 
of antigen, complement and sensitized sheep red 
blood cells are used in the tes t. Fixation is overnight 
at 4° C. Either a 3+ or 4+ fixation was considered 
positive, while partial fixation below the 3+ level 
was considered negative. The usual controls for the 
hemolytic system and for the anticomplementary ef
fect of each unknown serum together with a titration 
of a known antiserum were included in each test. 

Raw cream was obtained on the morning of each 
thermal resistance run from the University creamery. 
The precentage butterfat was determined and the 
product prepared for tes ting. Since no difference in 
the thermal res istance of C. bumetii when suspended 
in cream of 18, 24, and 40 per cent butterfat could 
be demonstrated, cream having a percentage of but
terfat between 35 and 40% was used in this study. 

The chocolate milk was made under the direction 

, . , 
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of the University creamery and was obtained fresh 
from them on the day of the test. This product was 
made according to a formula decided upon in con
ference between The Milk and Food Program, U. S. 
Public Health Service and the organizations support
ing this study. It contained : 

Milk Solids-not-Fat ---------------------- 8.0% 
Butterfat ---- - -------------------------- 4.0 % 
Other Cm·bohydrates ---------- - --------- 4 .4% 

( including cocoa ) 
Stabilizer - ------------------ - --- approx. 0.1% 
Total Solids ____ ______ __________ ________ 22.5% 

The ice cream mixes to be tested were designed 
to cover the ran ges of fat, sugar and solids-not-fat 
that might be ericountered in commercial mixes . 
While this is a difficult problem, the formulae for 
ten different mixes were decided upon in conference 
between members of the Milk and Food program, 
U. S. Public H ealth Service and representatives of 
industry. The mixes were prepared under the direc
tion of the ice cream specialist in the Department of 
Food Science and Technology, according to the form
ulae listed below: 

T ABLE 1 - FoRMULAE FOR I cE C REAM lvh xEs 

''" lx Produ ct Fa t S-~· -F S ugru St.a iJ . F:g:g Choc. Tota l 
Xo. (o/o ) ( o/o ) ( o/o ) ( o/o ) ( o/o ) ( o/o ) solids 

( % ) 

1 Ice Milk 4 14 15 .25 33.25 
2 Ice Cream 8 13 15 .35 36.35 
3 Ice Cream 10 12 15 .25 37.25 
4 Ice Cream 12 11 17 .25 40. 25 
5 Ice Cream 14 10 15 .25 39.25 
6 Ice Cream 16 9 17 .25 42.25 
7 Ice Cream 18 8 15 .25 41. 25 
8 Choc. Ice Cream 12 10 17 .25 2.5 41.75 
9 Ice Cream Egg 16 9 17 .25 0.5 42.75 

10 Sherbert 1 4 32 .50 37.50 

R ESULTS 

In the phase of the study using cream as the 
medium in which the organism was suspended 42 
time-temperature trials were made. The resylts of 
these trials aTe plotted in Figure 1 togethe11 with 
their relationship to the curve representing the stan
dard recommended for the pasteurization of milk and 
that suggested for the pas teurization of cream. The 
closed cricles indic<tte the survival of the organism, 
while open circles show destruction. Times are 
corrected to include the effect of the heating-up and 
cooling-down periods. W hile survival and destruc
tion endpoints were not obtained in each nm, the 
:\nfectivity titrations of the samples before heating 
were of equal magnitude. Survival and destruction 
endpoints were determined in the same tests at 145° 
F . and 161 o F . 

In the studies of chocolate milk 20 time- tempera-
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ture points were inves tigated and these are plotted 
on Figure 2 showing the relationship to the pasteuri
zation standards. Open circles indicate the destruc
tion of the organism while the closed circles show 
its survival and times include the value of the total 
heat treatment. In this phase of the study endpoints 
of survival and destruction were obtained in the 
same thermal-resistance trial conducted at each tem
perature, except at 165° F . 

In Figure 3 are plotted the n~sults of tes ting the 
effect of pasteurization of ice cream mixes. In this 
study 36 time-temperature combinations were run . 
And these are shown in relation to the recommended 
curve for the pasteurization of ice cream mix with 
survival and destruction at each point indicated . 
However an endpoint was only obtain ed in the same 
run at 155° F. 

In Table 2 are listed the observed endpoints of 
survival and destruction together with the time-tem
perature point on the recommended or sugges ted 
curves for the pasteurization of milk, cream and ice 
cream rnix. The times listed for cream and choco
late milk . have been corrected for the percentage 
mortality occurring during beat-up and cool-clown 
using Burton's formula based on the suggested curve 
for the pasteurization of cream, while the time cor
rection for ice cream mix was estimated using the 
recommended ice cream standard as a base. The 
observed endpoints were obtained by subjecting like 
concentrations of C. uurnetii to heat as determined 
by infectivity titrations run on an unheated portion 
of the sample. However both the survival and des-

TABLE 2 - OB~EHVED END POINTS OF SURVIVAL AND 

DESTHUCTION I N R ELATION TO P ASTEURIZATION S TANDAHDS 

Type Temp.n Tim e in minutes1: Stancla.r<l Tlmec 
product 0 F. Ru n ·i ,.a I D estru ction Milk ' Cream Ice Cream 

Cream 145° Z0.5 25.5 30.0 135.0 

150 5.27 6.37 6.5 30.0 

155 u 8' 1.64 1.5 6 .7 

161° 0.29 0.34 0.25 l.l 
Chocolate 

Milk 145° 25.7 30.7 30.0 135.0 
150° 10.5 20.5 6 .5 30.0 
161° 0.44 0.49 0.25 l.l 
165 0.31 0.34 

Ice Cream 
Mix 155° 13.8 15.8 30.0 

161 1.83 2 .14 8.0 
175 0.29 0.42 

"The observed end points of survival and destruction were 
obtained in th e same test at the temperatures marked by an 
asterisk. 
"Time is corrected for the percentage mortality occurring dur
ing heat-up and coo l-down. 
<Time p oints intercepting temperature on th e reco!1lm ended 
and suggested pasteurization curves. 
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u·uction ,endpoints were not obtained in the same 
trial unless marked by an asterisk . 

Drscussro:\' 

The objectives of tlus study as stated earlier were 
to test the effectiveness of time-temperature points 
recommended or suggested for the pasteurization of 
cream , chocolate milk and ice cream mix by the vat 
and the high-temperature short-time methods when 
these products contained C. burn.C'tii. It was not in
tended that the experiments be designed to provide 
the type data needed to construct thermal regression 
curves, nevertheless, it was possible to test a few 
intermediate points between the vat and HTST 
ranges. ' Vhile the maximum time of survival and 
the minimum time for destruction of C. bumetii in 
these products was not determined in a single nm 
in most cases, these times were relatively close in 
tests repeated at various intervals throughout the 
study. 

It is revealed by inspection of Figures 1 and 2 
that heating cream and chocolate milk according to 
the recommended minimum standards for the pas
teurization of milk is not sufficient to eliminate the 
organism of Q fever from these products. However 
the standard suggested by the Assistant Surgeon 
General for the pasteurization of cream and milk 

, ,, 
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with added flavoring seems adequate . . 
In repeated trials near the suggested time and 

temperature points , survival of the organism was 
never demonstrated . These observations may be 
made again by inspection of the data listed in Table 
2 and comparing the minimum time of destruction 
and the maximum time for survival of C. burneti'i in 
cream and chocolate milk with the times for corres
ponding temperatures on the milk and suggested 
cream pasteurization curves. Since time is measured 
on the logarithmic scale, the magnitude of the dif
ference between the observed end points and the 
times at corresponding temperatures on the two 
standard curves is relatively great. 

At the present time the official minimum recom
mended standard for the pasteurization of cream and 
chocolate milk is the same as for the pasteurization 
of raw milk, or 145° F for 30 minutes and 161 o F 
for 15 seconds. The results of this study indicate 
that the suggested standard of 150° F for 30 minutes 
and 161 o F for 15 seconds is adequate for the pas
teurization of cream of up to 40% butterfat and choco
late milk as constituted in this investigation. There
fore, it is recommended that this standard be made 
official for these beverages. 

The effectiveness of the recommended standard 
for the pasteurization of ice cream mix of 155° F for 
30 minutes and 175° F for 25 seconds was inves
tigated. The results of this study are plotted in 
Figure 3 and listed in Table 2. Inspection of these 
data reveal that under the conditions of this study 
C. burnetii does not survive in ice cream mix pas
teurized according to this standard. 

The observations made in this study gain addi
tional strength through the use of Burton's formula 
in the correction of time. This method estimates 
the percentage mortality occurring during heat-up 
and cool-down in equivalent units of time required 
to accomplish the same mortality at the holding tem
perature. This allows the equivalent time to be 
added to the time at the holding temperature . . , Be
cause the error is relatively small over the tem~era
ture range studied, time at the holding temperature 

may be measured as though the temperature was 
reached aIm o s t instan taneously. Practically this 
means that it is very highly improbable that any de
vice could more quickly heat the test product to the 
holding temperature. Therefore, the variance in time 
needed to heat the product to the holding tempera
ture in different types of heat exchangers can b e 
ignored. 
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FURTHER OBSERVATIONS OF PENICILLIN LEVELS IN 
MILK FOLLOWING INTRAMUSCULAR 
AND INTRAUTERINE ADMINISTRATION' 

c. C. PROUTY 

Department of Dai.q; Science 

' Vashington State University, Yullman 

( Received for publication, May 31, 1961 ) 

Vaid et al. (4) reported on penicillin levels in milk 

following the parenteral administration of procaine 

penicillin G. Kendrick and Pier (3), using the Food 

and Drug Administration method as developed by 

Arret and Kirshbaum (1 ), vvere unable to detect the 

presence of inhibitory substances in the milk of 

cows following intrauterine infusion with 1,000,000 

units of penicillin and 1.0 g of dihydrostreptomycin . 

The observations presented in this paper represent 

a continuation of the study reported by Vaid et a.l. 

Additional observations are included on the pre

sence of antibiotic residues in milk following the 

intrauterine administration of penicillin alone and 

with dihydrostreptomycin. 

M ETHODS 

A proprietary prepmation con t a in in g equ al 

amounts of benzathine penicillin G and procaine 

penicillin G in aqueous suspension was administered 

intramuscularly in a single dose, to a series of four 

lactating cows at the recommended rate of 4,000 

fL/ lb. of body weight. 
Intrauterine infusion of penicillin was administer

ed as follows: (a) two cows were given procaine 

penicillin G, oil base, 5,000 f.L per pound of body 

weight; (b ) three cows, 5,000 fL of procaine peni

cillin G, oil base and 5.5 mg of dihydrostreptomycin 

per pound of body weight; (c) three cows, procaine 

penicillin G aqueo1.1s suspension, 1,000,000 fL per 

cow; and (d) three · cows, procaine penicillin G aque

ous suspension 1,000,000 fL and 1.0 g dihydrostrepto

mycin per cow. 
Samples of milk were collected from each cow 

before the administration of the penicillin and at 

each milking period after, up to and including 72 

hours. The samples were h eld in the frozen state 

until they were analyzed for penicillin. 

The plate-cylinder bio-assay method, (2) using 

Sarcina. lutea A TTC strain 9341 as the test org<mism, 

was employed for the quantitative determination of 

penicillin. 

' Scientifi c pap er No . 2116 W ashin gton Agricultural E xp eri

ment Sta tion , Pullm an, Project 1499 . 

T ABLE 1-UN!TS OF PENICILLI N ' PEl\ MILLILITER OF MILK 

FoLI' .. o w iNG l N"IliAMUSCU LAH ADMINISTRATION OF BENZATHINE 

PENiCILLIN G AND PROCAINE PENICILLIN G AQUEOUs Sus

PEN~ION. SINGLE l KJECTION OF 4000 ,u / LB . OF BODY \"'EIGHT 

H ours 

Cow X o. 12 24 36 48 60 

452 0 0 .031 0.005 0.017 0. 0 

459 0 0.017 0.006 0.008 0.005 0 

490 0 0.054 0.007 0.009 0.008 0 

504 0 0.050 0.007 0.008 0.009 0 

Average 0.038 0.006 0.011 0.005 0 

RESULTS Al'i'D DISCUSSION 

Intmmuscular administrat-ion 
D ata showing penicillin levels in the milk follow

ing the intramuscular administration of the drug are 

presented in Table 1 and Figure 1. The horizontal 

broken line in Figure 1 at the 0.05 unit level rep

resents the minimum working level of the 2)f-hour 

Food and Drug Administration bio-assay method. 

An average concentration of 0.038 units of peni

cillin per milliliter of milk was observed after 12 

hours . At the 36-hour period, a second peak oc

curred at a concentration of 0.011 units. After that 
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TABLE 2-UNITS OF PENICILLIN PER MILLILITER OF MILK FOLLOWING INTRAUTERINE INFUSION WITH PHOCAINE PENICILLIN G. 

Treatment 
Cow 1'\o. 12 

Procaine Penicillin G, 1 0 0.20 

oil base, 5000 !' i lb . 2 0 0.04 

of body weight 

Procaine Penicillin G, 

oil base, 5000 ,u. / lb. 531 0 0.027 

+ 5.5 mg dihydrostrepto- 2201 0 0.028 

mycin per lb of body 3156 0 0.013 

weight 

Procaine Penicillin G, 2218 0 0 

aqueous, 1,000,000 I' 3135 0 0 

3185 0 0 

Procaine G, aqueous, 404 0 0 

1,000,000 I' + 1.0 g 450 0 0 

dihydrostreptomycin 462 0 0 

the penicillin decreased and was not present in a 

detectable amount after 60 hours. 

The more soluble procaine penicillin G in aqueous 

suspension accounted for the higher initial level of 

this drug in the milk at the 24-hour period, whereas 

the more slowly absorbed benzathine penicillin G 

was effective after this time. 

The responses of the individual cows varied as 

shown by the concentration of penicillin in the milk. 

The highest concentration, 0.054 units per milliliter, 

occurred in the milk from cow 490. This amount of 

penicillin was barely within the working range of 

the Food and Drug Administration bio-assay method. 

No penicillin was detectable in the milk from any 

of the cows 60 hours after the administration of the 

drug. 

Intmute1"ine infusion 
Data showing penicillin levels in the milk fol

lowing intrauterine infusion are presented in Table 

2. vVith the exception of cow No. 1, penicillin 

levels in the milk, at all times, were less than 0 .. 5 
I 

tmits per milliliter and would have escaped detection 

by the 2)~-hour Food and Drug Administratim~ bio

assav method (1) . Milk from the cows receiving the 

larger dosages of p~nicillin showed the presence of 

this drug 12 hours after treatment, and it persisted 

up to 36 to 48 hours. Following treatment with 

1,000,000 units of penicillin, the drug was not de

tectable in the milk until 24 hours after adminish·a-

Hours 

24 36 <lR 60 72 

0.02 0.016 0.006 0 0 

0.006 0 0 0 0 

0.024 0.013 0 0 0 

0.009 0.012 0.007 0 0 

0.010 0.009 0 0 0 

0.006 0.010 0.007 0 0 

0.006 0.006 0 0 0 

0.008 0.008 0 0 0 

0.007 0.008 0.009 0 0 

0.018 O.Oll 0 0 0 

0 0.009 0.009 0 0 

tion. D etectable amounts were present up to 36 to 

48 hours. 
Kendrick and Pier (3) concluded that it is not 

necessru·y to withhold milk following the intrauterine 

infusion of penicillin at the rate of 1,000,000 units 

per treatment. This conclusion was based on the 

use of the 2)~-hour Food and Drug Administration 

bio-assay method which is the standard procedure 

of mru1)' regulatory agencies. Although the amount 

of penicillin present in milk following intrauterine 

adminish·ation may be of little or no significance, it 

can be detected by the more sensitive bio-assay 

method used in this study. 
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THE INACTIVATION OF BACTERIA IN MILK EXPOSED TO 
ULTRA-HIGH-PASTEURIZATION TEMPERATURES'. 

MARVIN L. SPECK 

Departm ent of Food Science and Pmcessing, 
North Carolina State College, Raleigh 

The advent of a new process in food processing 
su_ch as ulh·a-high temperature ( UHT) pasteuriza
tion must be motivated by one or more outstanding 
reasons. In the UHT pasteurization of milk, such 
reasons could generally be identified as those invol
ving public health or economics. Since the level of 
the public's health and milk have been so closely 
related , a brief review of present milk pasteurization 
standards is in order. 

Public health reasons , based on present knowledge 
and experience, could not justifiably be considered 
the basic need for moving to a more drastic method 
for pasteurizing milk. The present standards of 
145°F for 30 minutes and 161 °F for 15 seconds have 
been shown to be more than adequate to desh·oy 
any pathogenic bacteria which might be expected to 
occur in raw milk. In addition, these exposures des
troy the faster growing types of bacteria which other
wise would cause quick spoilage of the milk. Thus, 
milk pasteurized by the foregoing heat treahnents 
ensures the public's health and possesses an extended 
shelf-life under refrigeration. · 

vVithin the past ten years another pasteurization 
standard has been established as a result of the de
velopment of vacuum pasteurizers designed to oper
ate at temperatures higher than those used previous
ly. As a result of two independent research studies, 
a standard of 194 °F with no specified holding time 
was es tablished. Data showed, however, that the 
temperature of 194°F was maintait1ed approximately 
0.75 second. Obviously, this time was too short to 
be specified for routine control work. In establish
ing this standard. actually milk was not the product 
under study. The main objective of the research 
which led to the standard was to determine a pas
teurization exposure for ice cream mix equivalent 
to 155°F for 30 minutes. Studies at the University 
of Illinois and at North Carolina College indicated 
that the 194 "F for a steam injection process, such 

'Presented to Milk Sanitation Administration trainin g program, 
Communicable Disease Service, U. S. Public Health Service, 
At lanta, F ebruary, 1960. 
2Contribution from th e Department of Food Science and 
Processing, orth Carolina Agricultural Experiment Station, 
R:-tl eigh, North Carolina. Published with th e approval of the 
Director of Research as Paper No. 1326 of the Journal Series . 

as the Vacreator, vvas at least equivalent to 155°F 
for 30 minutes. The adoption of this standard for 
ice cream mix was a pTiori extended to milk for 
several reasons. These were: (a) bacteria in ice cream 
mi:>q are more difficult to destroy than in milk, hence 
any h·eatment adequate for ice cream mix would be 
more adequate for whole milk; (b) there was not 
much need to use lower temperatures for milk since, 
in the use of equipment such as the Vacreator, a 
main objective :was foreign flavor removal, and tem
peratures lovver than 194 °F were ineffective for this ; 
(c) milk exposed to this b·eatment could not be mar
keted as ere m-line milk, ·hence use of minimum 
heating to preserve creamline was of no concern. 
This new standard provided for what proved to be 
an extensive development of foreign flavor removal 
equipment, some of which accomplished pasteuriza
tion and flavor removal concommitantly. 

The use of the higher pasteurization exposures 
demonstrated that along with foreign flavor improve
ment, bacterial counts were markedly lower than 
those obtained by the exposures of 143°F for 30 
minutes or 161 °F for 15 seconds. Only the most 
heat resistant types of bacteria would survive; i.e ., 
bacilli and certain of the more hardv microbacteria 

" ' . 
and micrococci. The extended microbiological shelf-
life was an advantage in addition to flavor improve
ment. Information so obtained was of much value 
when problems arose concerning extension of shelf
life and flavor of milk. Admittedly, our present prob
lems appear destined to lead to development of 
sterile market milk. 

Since motivation for the UHT pasteurization can
not be considered as concern over the public's health, 
explanation can be expected in the area of economics. 
A brief examination of the situation here is in order. 

The trend in milk production and processing has 
been towru·d larger operations. This has been re
lated to available labor and labor costs on one hand, 
and Ot:J the other to the effective utilization of special
ized equipment and automation. The outcome has 
been the consolidation of production and processing 
into larger operations which can make effective and 
economical use of the specialized equipment. Con
solidation, in turn, has resulted in longer distances 
which the raw and processed milk needs to be trans
ported. Consequently, it has become necessary to 
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in crease the shelflife of the raw and processed milk, 
and UHT pasteuri zation can make a definite contri
bution to the latter. 

In obtaining a longer shelf-life of the processed 
milk, particularly if a sterile product is produced, 
certain other advantages become immediately recog
nizable. E xamples of these are: (a) possible reduc
tion of delivery costs, by less frequent home de
livery; (b). bulk retail sales; (c) preservation of milk 
during peak seasons, or in areas of less costly produc
tion; and (d) less costly storage with refrigeration not 
needed. 

The foregoing would lead us to conclude that 
economic considerations h a v e provided the main 
motivation for developing UHT pasteurization . There 
is good reason to expect this process to increase in 
popularity . Bacteriological problems, however, con
nected with this means of processing will be con
siderably different from those which have been of 
chief concern to the dairy industry in the past. 

Bacteriological studies of UHT pasteurized milk 
are relatively sparse in this country. Considerable 
more research has been done in England where 
sterilized milk has been produced for a longer time. 
However, the problems which have b een encountered 

· in England may be somewhat different from those 
which we will encounter. Their processing has 
generally involved an "in bottle" sterilization which 
results in an extended heat treament that gives the 
milk a color and fl avor (cooked ) that probably would 
not be acceptable to the U. S. consumer. The dis
cussion which follows will be an effort to review 
studies on UHT in this country and abroad, and to 
attempt a review of some fundamental bacteriologi-

l cal information which may resolve some of the practi
cal problems which we anticipate. 

Pasteurization at 206°F for 3 seconds has b een 
shown" to be much superior to pasteurization at 
176°F for 16 seconds. In the former method the 
milk stored at 45°F had a count of only 3000/ ml after 
18 days , and had a shelf-life of 30 days. The m~lk 
pasteurized at 176°F had a count of 87,000,000/inl 
after 16 days. Thus, pasteurization at 206°F for 3 
seconds, showed a remarkable extension of the shelf
life of the milk. 

Another pasteurization exposure which has been 
used commercially in this country is 219° or 220°F 
for a 1 to 2-second hold . In fact, certain claims have 
been made that this is a magical pasteurization tem
perature, although no scientific data were given to 
subhantiate such a claim. A shelf life of 3-4 weeks 

3Personal communication fro m Dr. \ V. 0. Kaufmann, .1 ichi
g>~n State Uni versity. 

under refrigeration appears to be (juite possible with 
such a treatment . It is interesting to note, however, 
that an inquiry was directed to us by a company 
that was experiencing a faster spoilage of pasteurized 
milk when this treatment was used than when pas
teurization at 195°F had been used. Bacteriological 
tests had indicated that a member of the genus Ba
cillus was the organism causing the spoilage. · In such 
an instance, without benefit of personal observations, 
one ean only speculate based on known :fundamen
tals. Thus, it is known that heat often has an activa
ting effect on spore germination. In the present 
problem it would seem that the increased heat was 
more active in effecting germination of the spores 
of the bacteria present in the milk. After bottling 
and delivery to customers, it is possible that the 
spores germinated reasonably rapidly, particularly if 
temperatures were . not maintained sufficiently low, 
and resultant growth caused more rapid spoiiage of 
the milk. 

Another UHT exposure has been a 1-second hold 
at 232°F . It has been claimed that, with storage at 
40°F , milk so pasteurized has been held 46 days , 
during which time the milk maintained an excellent 
fl avor. 

Still another pasteurization h·eatment which had 
been used is 285°F for 3 seconds. This has been 
used in some research at the University of Wiscon
sin, where studies have been made on a sterile 3 : 1 
milk concentrate. In this process the product is 
heated to :285°F for 3 seconds before being con
densed; after condensing it is again heated to 285°F 
for 3 seconds to sterilize; and then it is canned asep
tically. This appears to · give a sterile product. How
ever , reports have indicated that there have been 
cases where spore-formers have survived. This has 
been attributed to errors in processing, <~lthough it 
has not been shown conclusively that the survivors 
were not resis tant spores that survived the pro~ess . 

Finally, there is a process for pasteurizing at 300°F 
with only instantaneous holding. The first com
mercial process using this exposure was developed 
in Switzerland, and is known as "uperization." There 
is also equipment being manufactured in this coun
try by which pasteurization at 300°F can be accom
plished . In this process the heating is accomplished 
by, steam injection. Much of the initial cooling is 
accomplished by introducing the heated product into 
a vacuum chamber, which effects instantaneous cool
ing by vaporization of water. All the data on "uper
ized" milk indicate that the product is sterile. Ap
parently th e 300°F , from what is known as the pre
sent time, will kill all of the organisms normally 
found in the milk, including the spore-forming b ac
teria. 
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The foregoing is a brief description of the very 
limited resem-ch on bacteriological problems con
nected with UHT pasteurization . Many of the dif
ficulties which can be anticipated in the practical 
use of this means of processing milk, however , can 
be surmised from the research rep orted to date. 

The microorganisms whic.h will be the most diffi
cult to destroy in UHT treatments will be the spore
forming bacteria. For instance, in processing eva
porated milk, temperatures of 238°-245°F for a period 
of 14 to 18 minutes are required to destroy these 
microorganisms. Spores have been found which 
resist heating at 240°F for 3 hours! Infection of milk 
by such resistant forms vvould preclude sterilization · 
of the product by any practical beat treatment. It is 
well known that resis tance of different strains of 
sporeformers varies. Also the resistance of a given 
strain may vary as a result of: (a) variability in nu
trients on which the culture grew forming its spores 
and; (b) the age of the spores, more resistance usually 
being present in older spores . Furthermore, the 
greater the number of spores present in a volume 
of medium the longer is the time required for sterili
zing the medium. These factors make prediction of 
sterilization requirements for milk, under all condi
tions, indefinite and difficult. Normally, commercial 
sterilization requirements are b ased on exp osures re
quired to kill a test spore, of known high heat resis
tance, inoculated into the product under considera
tion . 

In v{ew of the variable resistan ce of bacterial 
sp ores, it might be presumed that the industry is 
faced with an unsolvable dilemma in efforts to pro
duce sterile milk. Although absolute sterility may 
not be attainable, there is evidence that a state of 
"practical sterility" has been attained, and that this 
state is satisfactory for most situations. The term 
"practical sterility" is used to describe a situation 
wherein not all bacterial spores are killed , but the 
survivors are unable l o grow and cause spoilage un
der most practical conditions . Such often is the 
case with evaporated milk. The inability of such 
surviving spores to germinate is not completely un
derstood . Several factors are known to limit the 
ability of the survivors to grow, such as: (a) anaero
biosis in the container; (b ) sufficiently low storage 
temperature (even with no refrigeration ) since sur
vivors seem to be primarily thermophilic and; (c) the 
formation of compounds during sterilization which 
are inhibitory to germination . 

In accepting the situation of "practical sterility" 
one may wonder about the incidence of sp oilage 
which may be expected . Temperature of storage 
will have much importance here. The French have 
found "sterile" milk to show actual sterilitv when 

tested at 30°C; when tes ted at 55°C spoilage oc
curred in 1 to 50% of the cans. The English have in
dicated that a goal of no more than 0.1% spoilaqe 
should be expected. Of this spoilage 10% can be ex-. 
pected from UHT survivors and 90% from unsterile 
containers and contamination during filling. Evi
dence indicates that spoilage of "sterile" milk can, 
at the present time, be reduce~ most effectively by 
avoiding storage at high temperature; this means 
also that containers of milk should not be stacked 
until all of the heat used in processing h~1s been 
dissipated. 

l 
There is reason to believe that results from cur-

rent research may provide new means for preventing 
any UHT survivors, with no increased beat being re
quired . For instai1ce, it is known that heat shock 
will induce germination in many spores that other
wise might germinate slowly, if at all . Once germ
ination has begun, the spores then can be killed with 
less heat than otherwise is required. The addition 
of antibiotics often reduces the heat required to kill 
spores; this certainly would not be a method of 
choice in the dairy industry. However, other ma
terials known to induce spore germination are cer
tain amino acids, certain intermediates in car-bohy
drate metabolism, and certain ions ( Mn, Cl, Nox, 
Po4 ). The heat resistance of spores seems to be 
directly related to their content of dipicolinic acid. 
Thus, if means are found to control the incorpora
tion or release of this compound from spores, definite 
improvements in heat processing of foods can be 
made possible. 

There are problems in addition to those of a b ac
teriological nature which should be considered in 
relation to UHT processing. One of these concerns 
inactivation of the various en zymes known to exist 
in milk. Failure to inactivate the enzymes would 
not conceivably result in any danger to the public's 
health. However, their activity could be very im
portant to the shelf-life of sterilized milk. Many 
milk enzymes are inactivated by present pasteuriza
tion procedures (e.g., phosphatase, lipase, catalase) , 
while others are not (protease, xanthine oxidase, per
oxidase ) . The enzymes not inactivated would not 
be expected to show noticeable effects in pasteurized 
milk owing to unfavorable temperature in refriger
ated storage. If these enzymes were not inactivated 
in sterile milk it may be possible for them to have 
adverse effects on the milk owing to its storage at 
room temperatures. Enzymes known to show re
activation after high heat h·eatment (e. g. phospha
tase, peroxidase) might also be objectionable. Ob
viously, information is needed on the subject of 
enzyme inactivation in UHT pasteurization. 

The production of a cooked fl avor has been mi11i-

, 
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mizecl by the UHT treatments which use a very 
high temperatme for an instantaneous holding 
period . Usually a definite cooked fl avor is present 
immediately after processing, but dissipates com
pletely in one or two clays . 

There have been problems with protein denatura
tion and separation in UHT processing. Current re
search, however, is expected to provide means for 
correcting this difficulty. 

One of the greatest problems related to UHT pro
cessing is aseptic packaging. Heating of the pro
duct in the final container is undesirable as the heat 
h·eatment cannot be accomplished quickly enough 
to avoid an objectionable cooked flavor. Therefore, 
it is preferable to do the UHT pasteurization and 
cooling of the product in a continuous operation, and 
package the sterile product aseptically. The Martin 
aseptic canning system is commercially available in 
the U. S. Presumably other systems will b e de
veloped which will permit the use of containers 
other than cans. In addition to doing the packaging 
aseptically, means must be provided for sterilizing, 
and maintaining in a sterile condition, all equipment 
from the UHT heater to the final package. This will 
require procedures quite different and more stringent 
than those presently used for pasteurized milk. 

This presentation has b een an attempt to describe 
the present status in the processing of sterile milk 
by UHT methods. Problems aheady encountered 
and some which are anticipated have been described. 
The advantages inherent to marketing and distribut
ing of sterile milk would indicate that it will b e a 

relatively short time until scientific ingenuity pro
vides means for overcoming problems confronting 
the production of such a product. 
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As a yardstick for use in evaluating bacteriological tests 
for raw milk, a pulsating rinse technic was compa red 
with a swab test for assessing the sanitary condition of 
milking machines. The latter test frequently failed to 
indicate conditions where gross contamination was re· 
vealed by the former. Because of the large dilution 
factor, milk drawn with heavily contaminated equipment 
may meet current bacteriological standards when exam· 
ined fresh. After preliminary incubation at 12.s•c. for 
18 hours, a much higher proportion of such milks can be 
detected. 

The primary purpose of a bacteriological examina
tion of a raw milk sample is to determine whether 
or not the milk has been produced and handled un
der sanitary conditions. The relative merits of var
ious tes ts (standard plate count, direct microscopic 
count, methylene blue and resazurin reduction tes ts) 
have frequently been discussed, but comparisons of 
one with another fai l to yield the information desired. 
vVhat is needed is a suitable yardstick against which 
the various tests may be evaluated. 

It is generally accepted that poorly cared for milk
ing machines ary the chief source of bacterial con
tamination of mill<. Consequently, a procedure which 
adequately indicates their sanitary condition would 
appear to furnish a suitable measure or yardstick. 
Various methods have been employed, principally 
"static" rinses or swabb,ings. Smillie (7) stated "An 
accurate indication of the condition of the machine 
tmit is provided by rinsin g vvith 1,000 ml of sterile 
water which is given a few seconds contact with the 
rubbers before b eing drained into the milk pail for 
sampling." iVlore recently the West of Scotland Agri
cultmal College (6) bas adopted a pulsating rinse 
technique, a modification of that described by Clay
don (2). They report that results with it have cor
related much better with counts on the milk than 
did those from a non-pul sating rinse; the latter was 
considered inferior to the swab test . For convenience 
we originally pl anned to use the swab test in farm 
survey studies, although it was realized that it would 
only remove bacteria on surfaces. Milker rubber
ware soon deteriorates in use; num erous fin e cracks 
develop (Figure 1) and the rubber becomes porous. 

Figure !-Photomicrograph of smface of a rubber inflation, 
magnified 65X. (Courtesy of T. J. Clayclon, Kansas State 
University). 

Bacteria hidden in cracks and crevices may escape 
detection by swabbing or "static" rinsing; however, 
when the inflation is flexed during milking many of 
these organisms are squeezed out and contaminate 
the milk. When we learned of the modified pulsa- . 
ting rinse, we conducted tl1e studies reported in this 
paper to compare it with the swab test . 

ExPEIU;\ LENTAL PnoCEDURE 

Tlu·ee fieldmen of the DaiJ:y Branch, Ontario De-

, 
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partment of Agriculture, were instructed in the pro

cedures to be followed in obtaining samples. During 

February and March 1961 each of 29 farms shipping 

fluid milk to smaller towns in the Otawa Valley was 

visited in the afternoon a short time before milking. 

A questionnaire form was completed for each farm 

and sent in along with the samples . The farmer was 

asked to sanitize his milking equipment in the usual 

manner. Each of the teatcups and the long milk 

tube on one or more units were then swabbed as 

thoroughly as possible without being inverted, fol

lowing which a pulsating rinse with a sterile buffered 

rinse solution was carried out on the same unit. The 

procedure was as follows: 

Supplies and Equipn1-ent 
Sterile cotton swabs, each in 10 ml. sterile buffered 

rinse in screw-capped test tubes . 
Sterile buffered rinse (8), 500 ml. in a wide-mouth 

jar. 
Stand to hold teatcup cluster (Figure 2). otched 

panel of ~4-in . plywood; notches lined with ~4-in. soft 

rubber tubing. 
Hoffmann clamps, large- 4 (for use with short-

tube milkers ) . 
Stopwatch or watch with second sweep. 

Sterile dipper and sample bottle for milk sample. 

Long Tube Milkers . Set up c 1 us t e r on stand 

( Figure 2) to hold teatcups upright, start vacuum 

pump, connect machine, but keep milk line valve 

closed! Pour sterile buffered rinse solution into 

cluster to within one inch of tops of liners , and al

low machine to pulsate · for one minute. Then open 

valve and allow rinse solution to be sucked into 

; pail, pouring any wmsed portion through teatcup. 

Swirl pail around to contact entire surface of milker 

bucket and pour rinse back into original container. 

Sho·rt Tub e Milkers. Set up teatcups on stand. 

Tighten Hoffmann clamp on each short milk tube, 

then pour sterile buffered rinse into each teatqup 

to one inch below top of liner . Connect to vacuhm 

and pulsate for one minute, then loosen the clamps 

as quickly as possible and draw solution into pail. 

Shut off vacuum, swirl rinse around in milker bucket 

and retmn rinse to original container. 

Representative samples of milk were obtained from 

either the bulk tank or the cans. (Bulk tanks were 

in use at 17 of the 29 farms.) Samples of both rinses 

<:mel milk were to be cooled promptly to below 40°F. 

and. maintained between 32°F. and 40°F. until an

alysed the same day or next day. 

Laboratory Analysis 
Samples were brought to the Ottawa Regional 

N 
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F igure 2-Stancl to supp01t teat-cup cluster during pul

sating rime. 

Laboratory, Ontario D epartment of Health. There 

swab and pulsating rinses were analysed for standard 

plate count ( SPC ) <mel coliform count (8). Milk 

samples were <malysed as follows: 

(a) S.P.C. at 35°C . 
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TABLE I - RESU LTS OF B ~ CT EHIOLOG JCA L TESTS APPLI ED TO [JLKING ~ [A CHI NES . 

l\litl .; 

R esazuriu Coli fo rm 
SPC red ti me (3:l"C ) cou nt Swab l'ulsatin ~ rinse 

Lab. P:tst. Col i form Col iform 

1-'arm 'Xo. A• B" .\ J: .\ B count SPC ( 'QU ilt SPC count 

I 220,000 > 30,000,000 2 I 23 > 2,400 900 29,000,000 <3 3,500,000 < 150 

2 75,000 >30,000,000 3 3 2 > 2,400 600 750 < 3 > I 50,000,000 I ,200 

3 80,000 I20,000 I ' F < I 
4 I3,000 2IO,OOO 5 2 1,100 

5 IOO,OOO 290,000 5' 4' < l 
6 4,900 110,000 5' 2c < 1 
7 11,000 270,000 5 5 < I 
8 20,000 2,000,000 4 2 15 

9 2,900 4,400 4 4 < I 
IO 2,800 3,900 4 4 < I 
11 7,200 6,000 3' 3'' < I 

12 I4,000 26,000 4 4 < I 

I3 9,800 11,000 4' 4' < I 
14 6,600 8,000 6 + 6 + < 1 
15 IO,OOO 18,000 5' 5' < 1 
16 10,000 22,000 5 5 < 1 

"Before P.I. 
"After P.I. at 55 °F fo r 18 ]us. 

' Leucocyte count >800,000 
"Laboratory accident. 

(b ) Direct microscope clump count ( D M CC ) and 

leucocyte count 
( c ) Resazurin reduction at 35°C. 
(d ) Resazurin reduction at 25°C. 
(e ) Coliform ( i\IIPN ) count ( 3 tubes per dilution ) 

(f ) Laboratory pasteurization count 
(g ) Whiteside test 
(h ) Danish mastitis test ' 
Portions of milk were also subjected to Preliminary 

Incubation (PI ) (5) at 55°F ( 12.8°C ) for 18 lm. , 
then all tests but f were repeated . 

Farm Inspection Reports 
Each farm was scored using the Farm Service Re

port of tl1e Ontario D epartment of Agriculture. Each 

Heldman also reported on such relevant items as the 

condition and cleanliness of the inflations, pailhead 

gasket, shut-off valve, strainer, etc. , as well as the 

method of cleaning and sanitizing the milker . 

li.ESULTS A N D DISCUSSION 

It soon became evident that the contamination 

'This is a gel tes t similar to th e California 1astitis Test (4). 

< I I OO > 30,000,000 <3 :?:> I 50,000,000 < I 50 
2,400 300 60 <3 I9,000,000 23,000 

< I 1,500 390,000 <3 140,000,000 < I 50 

23 I OO 260,000 <3 7,900,000 < I 50 

2 I ,800 250,000 <3 8,000,000 < 150 
24 I ,ioo 800 <3 4,500,000 I80 

LA'' 25,000,000 I ,200 

< I 200 20,000 <3 590 < I 50 
2 200 6,000 <3 6,000 < I 50 

< I I ,700 I,lOO < 3 50,000,000 < I 50 
8,400,000 <I 50 

< I 2,000 5,300,000 <3 6,800,000 < I 50 
No Swah I5,000,000 < I 50 

< I I ,600 320,000 230 44,000 < 150 

< I 300 31,000 43 7,300,000 <150 

< 1 200 30,000 <3 I .3 ,0.00,000 23,000 

< 1 < 100 I O, OOO,OOO < 3 16,000,000 <150 
11,000 < 3 3,900,000 <I 50 
29,000 < 3 2,300,000 < 150 

19,000,000 < 3 il,500,000 <150 

from the milker tmits was much heavier than ex

pected. Plates poured from the highest dilution of 

pulsating rinses, which were recorded as over 150,-

000,000 per unit, were frequently uncotmtable. Sub

sequently, rinses were plated at higher dilutions . 

Pulsation rinse counts per unit ranged from 590 to 

2,300,000,000, and swab counts from 20 to 280,000,-

000. The marked differences reported by Smillie 

(7) for rinse counts from different units on the same 

farm were rarely encountered. 
As it is not feasible to present complete data on 

all samples, a cross-section has been selected (Table 

1 ) to illustrate the general h·end of the findings . The 

counts for the swab and pulsating rinse tests represent 

the total number of organisms removed per unit. 

At several farms, e.g. Nos . 8, 11, 12, and 16, more 

than one milker unit was examined . 

The chief impression gained from a study of the 

data is tlmt the bacteriological examination of the 

milk frequently fails to refl ect the sanitary condition 

of the milking equipment. In tl1e top half of the 

Table 1, either the swab test or the pulsating rinse 

( or iJoth) in every case indicated substantial con

tmnill ation h om the milking machine. Yet two of 

the eight milk samples gave counts of under 200,000 

, 
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per ml following P.I. , and three others were under 
300,000 per ml. Only one milk sample ( To. 4) had 
a high coliform count ( 1,100 per ml ), and none h ad 
a laboratory pasteurized count over 1,800 per ml. 

In the lov,·er sec tion, all farms showed low SPCs 
on milk both b efore and after P .I. , yet several of 
these had high swab and/ or pulsatin g rinse counts. 
Coliform counts on milk were uniformly low, but 
laboratory pasteurized cotmts were no lower than in 
the upper section . 

The feature that really stands out in these results 
is the lack of agreement betvveen the pulsating rinse 
test and the swab tes t. All eight farms in the top 
section of Table 1 showed high p ulsating rinse counts, 
but only 1:\.vo of them were also high on th e swab 
test . In the lower section, fi ve of the eight had high 
pulsating rinse counts, but only two of these were 
also high by the swab test. Just how misleading the 
swab test can be is evident from Farm No . 2; the 
pulsating rinse test SPC showed over 150,000,000 
with 1200 coliforms, yet the swab test SPC showed 
only 750, and less than 3 coliforms! The correspond
ing milk sample gave SPCs of 75,000 per ml before 
and over 30,000,000 per ml after PI. 

In a few instances the swab count was higher than 
that from the pulsating rinse. It is p ossible that the 
rubber surfaces were in excellent condition and the 
bacteria were mainly present on the surface. They 
might thus be largely removed by the swabbing, 
leaving relatively few to be washed off by the sub
sequent pulsating rinse. 

One other feature brought out by these studies is 
the tremendous dilution effect . This seems the logi
cal explanation for the low counts on milk samples 

; even where the pulsating rinse counts exceeded 
5,000,000 per unit. If we assume th at each milker 
unit at one milking milks 10 lbs. of milk each from 
each of 10 cows, the contamination is distributed 
among 100 lbs or roughly 45,000 ml of mill<. Thus 
the equipment could con tribute 45 mill ion organisms 
without increasing the count of the milk at one milj<-
ing by 1,000 per ml! i 

These calculations suggest that fresh samples bf 
well-cooled milk drawn by heavily contaminated 
milking equipment may still meet current bacteri
ological standards. Even the lower limit of 50,000 
per ml for bulk milk (1 , 3) is inadequate. If we take 
as generous a figure as 5,0DO per ml. for aseptica lly 
drawn milk, up to 45,000 per ml of contaminants 
coul d be added before exceeding this limit. This 
woti~ cl mean over 2 billion contaminants per 100 lbs 
of mill<. Pulsating rinse counts even higher tban th is 
were encountered in these stu dies, with corresponding 
plate counts of the milk below 50,000 per ml. Th is 
is far in excess of the value, ( 1-5 million bacteri a per 

cl uster ) w ith th is sampling technique (pulsating 
rinse), which Thome and Leesment (9) regard as a 
reasonable goal. VVhile the data show that PI :fail s 
to reflect all cases where there was substantial con
tamin ation from the milking equipment, it still sho'~~s 
up a number of cases which would escape detection 
where this step was omitted. 

The results from the resazurin test ( 35°C) varied 
widely. In a munber of cases early reduction of the 
sample before PI could be attributed to a high leu
cocyte count and positive reactions with the \ iVhite
side and California iVIas titis Tests. After PI, samples 
in the first group generally, but not always, showed 
more r apid reduction . It had been expected that 
incubation at 25°C might favor the growth of psy
chrophiles, but there was no evidence that these 
organisms were detected any more readily at the 
lower temperature. Furthermore, in most cases re
duction was delayed by one to four hours , further 
limiting the useful ness of this modification . 

In Britain, and especially in Scotland, the coliform 
count of raw milk is generally regarded as the most 
valuable indicator of sanitary milk production . Smil
lie (7) has reported that high counts most frequently 
arise from neglected milking machines. 'While this 
may be h·ue, the data in Table 1 show that a unit 
may contribute over 150,000,000 organisms hut less 
than 150 col i forms (none in 3 ml of 500-ml rinse) . 
Furthermore, where the pul~ating rinse test does 
show a moderately high coliform count (e .g., Farm 
15 ) this may not be reflected in the count of the milk. 

The tests for mastitic milk ( leucocyte cmmt, \ iVhite
side and Danish) were run primarily to obtain an 
indication as to whether rapid resazurin reduction 
could be attributed to "abnormal" milk. Leucocyte 
counts in excess of 800,000 per ml. were obtained 
from 11 of 32 samples. As will be noted in Table 1, 
only 2 of 6 samples with coun ts above this limit re
duced resazurin within 3 hours. A reasonable mea
sure of agreement was noted in the results of the 
three "mastitis" tests (Table 2), although neither 
the ·whiteside nor the Danish test showed as strong 
reaction to high leucocyte milks as would be ex
pected. 

T .\ll LE 2. .- Cmvi PAlU SON OF l\ESULT S OF " MASTrns " .TEST S 

\\"li itcsidc Danish 

.\" o. of I~ eu cocy te 
'l'cst Heaction Test Heaction 

sa mples Couut ± + ++ ± + ++ 
(thousands) 

8 <2.50 6 z 0 0 6 z 0 0 
10 2.50 - 500 6 l z 4 4 2 0 
3 500 - 750 :2 0 0 1 z 0 0 
7 750 -1,000 2 2 3 () 1 4 z 0 
3 1,000 -2,000 0 l l 1 0 2 0 1 
1 < 2,000 0 1 () 0 l 0 0 () 
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The limited value of the farm score cards in in
cHeating sanitary conditions was again evident. In 
several cases farms with high scores had heavily 
contaminated milkers ; e.g., Farm No. 2 scored 90 
points. Others with much lower scores, e.g. , Farm 
10, with 78 points , had equipment in excellent shape. 

CoNCLUSIONS 

The swab test for evaluating the sanitary condition 
of milker rubberware can be seriously misleading. 
The pulsating rinse test gives a much more reliable 
indication. 

Because of the large dilution factor , milk drawn 
with heavily contaminated equipment may still meet 
current bacteriological standards w h e n examined 
fresh. After prelimii1ary incubation a much higher 
proportion-although not all-of such milks is de
tectable. 
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NEWS AND EVENTS 
TRAINING COURSE IN EPIDEMIOLOGY 

SCHEDULED 

A multidiscipline course in Principles of Epidem
iology will be offered at the U. S. Public Health 
Service's Communicable Disease Center, Atlanta, 
Georgia, January 15-19, 1962, as a part of the con
tinuing program of the Center's Training Branch . 

Designed to provide public health workers with 
a basic understanding of how epidemiological tech
niques can be used in an approach to the solution of 
pr~)blems in the pn~~entable disease field, the course 
is offered for the following categories of public 
health personnel: physicians, dentists, veterinarians, 
nurses, laboratory workers, environmental health per
sonnel and other members of the public health de
partments. Participants will be selected on the 
basis of professional education and experience and 
current responsibility in public health programs at 
all levels of government. Preference will be given 
to persons whose professional tasks involve the ap
plication of epidemiological procedures, and regis
trants will be expected to attend all sessions of the 
course. 

Further information and application forms may be 
obtained from : Communicable Disease Center, At
h;mta 22, Georgia, Attention: Chief, Training Branch. 

FDA UNCOVERS SHORT WEIGHT 
IN PACKAGED FOODS 

A different sort of weight from that which many 
overfed Americans have been concerned about has 
made news recently. This was the widely publicized 
seizures made by the Food and Drug Administration 
of allegedly short-weight packaged foods. Although 
in this area of enforcement the vigilance of inspectors 
is nothing new, what makes the recent drive parti
cularly disturbing is the relatively large number_ of 
violations uncovered. 

Industry explanations for this apparent rash of 
short weight packages mention occasional "bugs" in 
au tomatic filling lines, losses due to dehydration, 
variations in density of natural products like spices 
and condiments , difficulties in adapting existing 
equipment to packaging changes (e.g. stack packs) , 
and so forth. Whatever the causes, the effect has 
been b ad publicity for the food industry as a whole 
and has added grist to the mill for those who mgc 
tighter government control over the manufacture and 
distribution of consumer goods. 

The avoidance of occurrences such as this res ts 
largely with industry itself. Though the percentage 
of short weights to the total tonnage produced is 
extremely low, and the number of firms involved 
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represents but a small fraction of those in the field , 

it nevertheless behooves everyone concern ed to be 

aware of the fact that even with the most efficient 

filling machines and with the best care and diligence, 

variations in net weight (i.e . both shortages and 

overages) are bound to occur. 
In -plan t procedures for controlling the precision 

of fill , line by line, should be supplemented by oc

casional independent open market checks of net 

contents to avoid the possibility of internal bias and 

to reflect more accurately what the consumer re

ceives (and the government i!lspector might pick 

up ). Such independent surveys, conducted syste

matically and on a sufficiently large sampling, reveal 

not only the range of variation in net contents but 

the distribution around the average. By providing 

the statistical basis for establishing the minimum 

amount of overage necessary to insure legally accep

table compliance with declared net contents, an inde

pendent open market survey can pay for itself many 

times over. 
Reprinted f ro m Food and Drug Resear ch, Sept. 196 1. 

DAI,RY INDUST.RIES EXPOSITION 
SET FOR ATLANTIC CITY IN 1962 

The 23rd Dairy Indush·ies E xposition will be held 

in Atlantic City's Convention Hall, October 28 -

November 2, 1962. This means the biennial giant 

American industrial shows will open on a Sunday 

afternoon, instead of the traditional Monday, and 

run through the follovving Friday. 
The Milk Indush')' Foundation in 1962 will meet 

October 29 through 31. It will have its headquarters 

1 in the Hotel D ennis , with provision for additional 

rooms in the Shelburne and ~viarlboro-Blenheim 

hotels. 
The International Association of Ice Cream :Manu

facturers will meet October 30 through November 

2, and will have its headquarters at the Chalfonte

Haddon Hall hotel. 
DISA members will have exclusive rights to rooh1s 

in the Traymore and Claridge hotels. 
All hotel rooms and motel rooms in Atlantic Citv 

will be pooled in a Central Housing Bureau, anrl 

procedures for securing accommodations will be an

nounced in the spring of 1962. 
The International Association of Ivlilk and Food 

Sanit<u·ians will hold its 49th ammal meeting just 

ahead of the Dairy Show. The IANIFS meeting is 

sclfeduled to be held in Philadelphia, Pa. , October 

25, 26 and 27. H eadquarters will be the Ben Frank

lin Hotel. Members wishing to attend both functions 

can conveniently move on to Atlantic City for the 

Dairy Show which hegins on October 28. 

MICHIGAN MAKING PROGRESS 
IN BRUCELLOSIS CONTROL 

Brucellosis in cattle is at an all -time low in the 

state through a program started in 1937 and operated 

jointly by the 1\iiichigan D epartment of Agriculture 

and the U. S. D epartment of Agriculture's Agricul

tural Research S e r v i ce. i\1Iichigan's Agricultural 

Director G. S. Mcintyre believes complete eradica

tion of the disease is on tbe horizon if present prog

ress continues. If funds are availab le to complete 

the work, a bru cellosis-free state may be a reality 

by 1964. 
Out of some 80,000 herds containing more than l 

1/2 million cattle there remain ,.in 1\!Iichigan onlv 

about 240 herds in which brucellosis is still a prob

lem. These problem herds contain only about 3,700 

cattle. 
In order to stamp out bru cellosis entirely a more 

stringent testing program has been inaugurated in 

the remaining 33 counties. This same program has 

been in operation in 50 northern counties since 1959 

with gratifying results. The last 33 counties were 

recently placed undei' the program by the Michigan 

Commission of Agriculture. 
The program calls for additional blood tests of 

infected herds at 30-day to 45-day intervals. ·when 

testing discloses infection in a herd, the infected 

animals are branded and slaughtered within 15 days. 

The rest of the herd is quarantined. This quarantine 

remains in effect until 1\;vo successive re tests at 30-

day intervals fai l to show reactors. 
The program also provides for the retesting of 

suspect animals until their health status is approved. 

To insure the disease no longer exists in a herd, the 

program also provides as a precautionary measure 

another complete herd test 90 days later. 
Coupled with this program of concentrated testing 

is strict enforcement of laws governing sale and 

movement of ca ttle and the protection afforded by 

calfhoocl vaccin ation against brucellosis . 

COW LEASING PLAN 
OPERATING IN WISCONSIN 

A \,Yisconsin cattle dealer has started a cow rent

ing business. Herman J. Schmitz of Monroe who 

has been a cattle dealer for twenty years started his 

cow rental business with an ad in the local paper. 

Schmitz claims a farm er can rent four cows for 

the cost of buying one. The rental term is one year 

and can be renewed . Response to the ad was sur

prising with orders for 200 cows received soon there

after. 
Hental fees are negotiated and the fee adju sted af-
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ter the first year because the animal's production is 
then known. Schmitz figures that a good producing 
cow - between 8,000 and 10,000 pounds of milk a 
year - will give back only its purchase price in the 
first year. But by renting the animal, the farmer 
can recover his rental fee pay for the feed and hous
ing and still have something left - maybe to rent 
another cow. 

If the rented animal bears a calf, the renter can 
keep the offspring. Rental cows are purchased at 
auctions and from established herds. They are TB 
tested, brucellosis free and given a physical check. 
Schmitz points out that farm leasing is an age old 
practice. Now he's applying it to cows. 

SPARTA DEVELOPS LARGE, LONGER
LASTING CELLULOSE UDDER CLOTH 

Longer life has been built into an extra large 
cellulose udder cloth now being sold by Sparta Brush 
Company, Inc., Sparta, \Visconsin. 

Called the Sparta "Kleen-U elder" Cellulose Cloth, 
No. 9500, its unusual strength results from a uniguc 
network of fiber screen which the manufacturer 
claims gives it three times longer life. 

i\IJeasuring a full 10' ' x 11", the Sparta "Kleen
Udder" Cellulose Cloth can take squeezing, wring
ing and t wisting and still bounce b ack into shape, 
reports the manufacturer. Its extreme absorbency 
quickly removes soil, manure and grime, yet stands 
up to repeated uses in all types of sanitizers including 
boiling hot solutions. The No. 9500 "Kleen-Udder" 
Cellulose Cloth is far sof ter than paper or cloth. 

MASTITIC MilK MAY BE A . SOURCE OF 
STAPHYLOCOCCI IN COLBY CHEESE 

In recent years, ·•many cases of food poisoning 
attributed to enterotoxin produced by Staphylococc-us 
aureus have b een traced to cheese. Since a large 
amount of Colbv cheese is made from raw milk and ' . 

because significant numbers of S. mtreus have been 
fotmd in raw milk, it seemed important to determine 
the viability of this organism in Colby cheese. 

Vats of cheese were manufactured from raw milk 
of high and low standard plate count and inoculated 
with S. au-reus, and from milk obtained from cows 
with subclinical staphylococcus mastitis. During 
cheese manufacture, the greates t increase in popula
tions occured in the cheese made from mastitic milk 
and at the end of 120 days storage this cheese had a 
greater percentage of surviving staphylococci than 
cheese made from milk inoculated with S. auretts. 

indicating that staphylococcus organisms nah1rally 
present in the milk are better adapted to the cheese
making and storage environments, than the labora 
tory cu; t~1res inoculated into the milk The maximtf"rn 
populations occured in the curd when hooped or in 
the cheese when 1 day old and were high enough 
to cause the cheese to be a potential source of 
clinical levels of enterotoxin, regardless of decreases 
in populations during subsegu.ent ripening. 

High total counts in milk used for l:\.vo vats of 
cheese did not seem to inhibit the staphylococci in
oculated into the milk. The staphylococci in this 
cheese maintained a high population during the first 
60 days of storage, and yielded a higher percentage 
of coagulase positive organisms for the entire 120 
day storage period than the cheese made from low 
count mill<. 
G. C. Walker. L . G. Harmon and C. M. Stine, Mi chigan Agricultura l 
Experiment Station, East Lansi ng: "Sta phylococci in Colby Cheese." 

USE ADVERTISING TO SELL AMERICA, 
SAYS DAIRY COMPANY EXECUTIVE 

A revolutionary plan to use the power of adver
tising to sell American principles to Americans was 
proposed today to the American Association of Ad
vertising Agencies by John L. Bricker, vice president 
of Foremost D aries, Inc. 

In a talk to the ·western Division meeting of the 
Association, which includes every major advertisin ~ 
agency in the nation, Bricker offered his plan <lS 

an an tidote for the nihilism and uncertainty of the 
national and world situation. 

The dairy company executive, representing one 
of the larger advertisers in the nation, suggested 
that one hour a week of prime television time be 
allocated by all networks to a program dedicated 
to the rebuilding of American purpose, honesty and 
integrity. 

The visionary scheme would be supported, said 
Bricker, by the networks and the leading advertisers 
who have the greatest stake in a rebirth of American 
vitality. 

Poin ting out that advertisers and advertising peo
ple play o.n important part in the establishment of 
American standards, Bricker condemned the glut 
of westerns, gangster programs and other violence 
now offered on television together with "talking 
horses, skin-penetrating deodorants, headache pills, 
and filter cig<uette come-ons." 

Bricker told the gathered members of the adver
tising fraternity : "\1\Tith all this time and talent and 
money, we should be able to promote one hour a 
week to combat the forces of greed, violence, selfish
ness ancl despair that seem to be so widespread in 
America today." 
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Pointing out that his was a specific proposal, 

.i3ricker said that it could be implemented immedi

ately by agreement of ten men. The ten are Presi

dent Kennedy, the presidents of ABC, NBC, and 

CBS, any top agency president and the presidents 

of the five largest advertisers in the country. 
"This group," Bricker declared, "could put into 

motion programs tl1at could begin to rebuild our 

American heritage." 
Addressing himself directly to the individual mem

bers of the Association and warning them that the 

tim e is growing short, Bricker concluded with an 

appeal to advertising people to use the tools of 

communications to "make America and Americans 

a h·ue example for the rest of the world." 

THE NEW RADIATION TOLERANCE LEVELS 

A most far-reachi·ng development was the Sept. 26 

release by the Federal Ra.cUat-ion Council of its new 

"radation protection guides" setting range limits for 

strontium-90. Approved by President Kennedy and 

printed in the Federal Register of September 26, 

1961, the new guides, however, also list tolerance 

levels for Iodine-131, Radium-226 and Strontium-89. 

Regarding strontium-90, the Cotmcil observed: 

"Studies bv the staff of the Council indicate that 
/ 

observed concentrations of radioactive strontium in 

food and water do not result in concentrations in the 

skeleton (and consequently in radiation doses ) as 

large as have been assumed in the past." 
13ut; th e Council caution, with respect to Iodine-131: 

"However , concentrations of Iodine-131 in the diets 

of small children, particularly in milk, equal to those 

permitted under current (former ) standards would 

lead to radiation doses to the child's thyroid which, in 

comparison with the gen eral sb·ucture of current 

radiation protection standards, would be too high." 

Tlz e u;cr!c of the Council aims at setting standards 

for fallout levels, so that automatically, according to 

reported levels, graded systems of act·io·n mpy be 

followed by the U.S. Public Health Service and other 

governmental agencies. · 

For strontium-90, if the average daily intake by 

the population is from 0 to 20 micromicrocuries per 

gram of calcium, then the fallout would b e con

sider:x l as being in Range I. If it is estimated from 

:20 to 200 micromicrocuries, then Range II would ap

ply. From 200 to 2,000 micromicrocuries per day, 

Range Ill would have been entered . The estimates 
1
for Iodine-131 are : 0 to 100 micromicrocuries per dav 

- Range I ; 10 to 100 micromicrocuries-Range II ; m1cl 

100 to 1,000 micromicrocuries-Range lll. For each 

Bange, there is suggested action. In general terms, 

Range I calls for regular surveillance such as USPHS 

conducts now. Range II would call for more active 

surveillance and "routine conb·ol." Range Ill, 'if it 

persisted for a period of thne judged hazardous, 

would call for highly 'intensified surveillance and 

pmmpt controls. 
Range Il surveillance must be "adequate to pro

vide reasonable assurance that efforts being made 

to limit tl1e release of radioactive materials to the 

environment are effective.'' It should be capable of 

determining variables in "time and location" of fall

out, m1d to possibly study human reactions. Range Ill 

control-and it is at this point that Federal action 

could becmne 1·elaUvely severe-would include what

ever was necessary to reduce raclition exposure of 

the population to Range II. Su ch act-ion ·might actual

ly curb fallout exposure by the condemnation of cer

tain food supplies, and similm· actions such as the 

special conhol of water supplies. 

What does it allnwart to the dairy i.nclustry? In the 

opinion of the National Dairy Council, the Range, I , 

II, III plan offers assurance that public health will 

be protected. It also m eans maximum. cliscret'ion by 

experts will be employed. An over-riding view is that 

momentary rises in fallout need not be of continuing 

importance. H ence levels even in Range III must 

persist (at an annual rate) for counteraction to b e 

called for. The upper limit of Range II ( 200 mic

romicrocuries for strontium-90 from all food and 

water) is considered an acceptable risk for a lifetime 

daily average. For administration and regulation, it 

is however obvious that averages for less than a life

time must b e used . The FHC suggests the use of 

annual averages . 
One should not confuse the new tolerance levels 

with an earlier estimate that 33 micromicrocuries of 

strontium-90 per liter was a maximum permissible 

limit. That level was estimated for concentrations 

of strontium-90 within a given commodity (such as 

milk ). The new standards for strontium-90 and the 

three other radionuclides, are "acceptable lifetime 

daily average levels from all sources"-in the case of 

strontium-90, from all foods and water. This mea·ns 

any rise in mille radioactivity will be judged w ithin 

a broad fmme of reference. Furthermore, the "range" 

concept eliminates arbitrary levels which, if exceed

ed . could cause arbib·ary condemnation of supplies 

such as in the "cranberry incidence" two years ago . 

Th ere also will be confu sion if persons attempt 

to equate strontitnn-90 levels in ·milk (as reported 

monthly by USPHS) with the new mnge levels. The 

milk levels can be compared with the former daily 

33 micromicrocurie standard, but not with the new 

·'all food and water" ranges. Perhaps this is the main 

point of the FRC's new "radiation protection guides" 

-to disallow singular and isolated judgment standards 
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which could call for superficially- considered and 
cu·bitrary action. One must laud the scope of con
sideration which the FRC suggests should be em
ployed if radioactive levels ever point toward the 
possible condemnation of any food supplies. I·m
plying full assessment of th e social , economic and 
nttf1"itional w ell being of Americans ( and denying 
capricious action of any kind ), the FRC suggests rts 

factors to be carefully w eighed: 
( 1) Relative proportion of th e total di et by weight l'CJl

resented by th e item in question. 
( 2 ) Th e importm1 ce of th e particular item in nutritinn 

and th e availability of substitutes havin g the same 
nutritional properti es, or p erh aps stockpiles of un
contaminated food. 

( 3) Th e availability of other possibl e control methods 
such as th e removal of th e radioacti ve material from 
the particular dietary item with out affecting its quality. 

( 4 ) Th e half-life of the radiocative material. 
( .'5 ) Other internal or ex ternal sources of radiation ex

posure to the same organ. 
( 6 ) Relat ive contribution of oth er di etary items to th e 

tota l daily intake of the nuclide. 
( 7) Ph ysical, chemical, and other factors affecting th e 

relationship between intake and uptake of th e nuclide . 
( 8 ) Th e tim e and effort required to effect corrective 

action. 

REPORT ON BOVINE LEPTOSPIROSIS STUDY 

Results of a study on bovine leptospirosis in Ohio 
might alter the current disregard of the disease in 
cattle as a public health hazard, the Journal of the 
American Veterinary Medical Association reported . 

The study of Drs . Paul R. Schnurrenberger, Rich
ard A. Tjalma and Frederick H . \Ventworth , and 
Mr. Howard E. Stegmiller was published in the 
Oct. 15 issue of the Journal. 

A herdsmm1 stands a good chance of being in
fected even if only one covv in a herd has one or 
more strains of leptospirosis , the team said. They 
cited as possible sources of infection the farm prac
tice of drinking warn1 rm.,; fresh milk , walking bare
foot in lxHnyards and swimming in contaminated 
water. Even cleaning the barn or milking cows can 
be a source of infection . 

The possibility that dogs may carry one strain 
(Leptospirosis pomona ) was indicated in the report; 
further studies. were suggested. 

Three case studies - two herdsmen and a veter
inarian - were described in the article. All had 
symptoms similar to influenza - weakness , fever up 
to 103 degrees, chills , aches, head and neck pains . 

The team said their findings showed the symptoms 
of L. pomona in humans are like the classic de
scription of European svvineherd's disease - an in
flu enza-like illness followed by meningeal signs. 

Treatment of the infected men with penicillin 

cleared up the illness in about seven days; one herds
man, however, could not work for 28 days. 

Abortions by cows were reported as a suspicious 
sign of leptospirosis in cattle; this event also lea s 
to infection of humans treating or working with the 
cows . 

STANDARDS FOR ICE CREAM FREEZERS, 
FILLERS AND SEALERS, AND RUBBER 

ARE COMPLETED BY 3-A COMMITTEES 

Three new 3-A Sanitary Stm1dards - one for Fillers 
<md .: Sealers of Single Service Containers , and one 
for Batch and Continuous Ice Cream Freezers, and 
one for .Rubber and Rubber-like Material - were 
completed at the regular semi-annual meeting of the 
3-A Sanitary Standards Committee in vVashington , 
D. C. , October 2-5, 1961. 

The 3-A Committees are composed of representa
tives of sanitarians and public health officials, dairy 
processors , and dairy equipment manufacturers. They 
meet twice a year to develop voluntary sanitary stan
dards for dairy equipment and supplies . . Generally 
speaking, equipment which conforms to 3-A. Sanitary 
Standards is acceptable in health jurisdictions ln 
most p arts of the country. 

Following completion of a stm1dard, it must be 
signed by representatives of the conference partici
pants, and then be pu blishecl in The Journal of 
Milk and Food Technology prior to becoming effec
tive. The standard for Fillers and Sealers of Single 
Service Containers was signed during the ·washing
ton meeting by the necessary signatories, and publi
cation is expected very soon. 

The standards for Ice Cream Freezers and :ior 
Rubber and Rubber-like Materials need furth er edi
torial review and polishing before being sent to the 
signatories. No furth er substantive action is regui!·ecl 
on them, however, and their publication is expected 
to follow that of the Filler standard after a short 
intervaL 

3-A Committee officials had given top priority to 
the standard for Rubber and Rubber-like Materials , 
as dairy equipment makes much use of these mat8-
rials, and the general consensus was that its comple
tion is a major contribution to milk santitation. The 
new standard for Ice Cream Freezers applies only 
to factory-type freezers, and its completion had been 
awaited with much interest by regulatory sanitarians 
and industry alike. 

Other tentative sanitary standards which were on 
the meeting agenda included those for Ice Cream 
and Cottage Cheese Fillers , Batch Pasteurizers, Air 
Under Pressure, Automatic Venders , Fittings, Pumps, 
Separators and Clarifiers, and Plastics. These were 
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considered by individual sub or task committees, 
and they will take their place on the agenda of the 
next 3-A Committees' meeting, tentatively scheduled 
for next spring in i\lladison, ·wisconsin. 

TEXAS ASSOCIATION TO UNDERTAKE 
CERTIFICATION OF SANITARIANS 

The Texas Association of Santarians . Governing 
Council at its August meeting directed President 
Curtis Posey to · set in motion the Certification pro
gram for the Sanitarians of Texas. This program is 
not a substitution for registration legislation but 
rather an immediate effort to raise standards for 
Texas Sanitarians. 

The highlights of this Certification Resolution are 
as follows: 

I. A six member Advisory Committee is to b e 
appointed to draft and formulate require
ments of eligibility; set up questions that are 
to be given in the various classifications of 
examination; recommend to Governing Board 
eligibility of each applicant; all actions to b e 
passed on by Governing Board. 

ll. Types of certificates to b e issued will be three 
general classifications: Grade C; Grade .B ; 
and Grade A. 

A. Grade C Certificate Qualifications: 

l. 1 year actual experience in the field 
of sanitation or experience equivalent 
thereto. 

2. A record of attendance at the associa
tion training school, the total instruc
tion of which shall at least equal eight 
credit hours . (Hours in attendance at 
regular or called association or re
cognized health agency meetin g may 
be approved for credit hours ) . 

B. Grade B Certificate Qualifications: 
l. At least five years actual experience 

in the field of sanitation or experience 
equivale1;t thereto in the administra
tion , supervisory or inspection in some 
field of sanitation . 

2. Same as under A-2 above. 

C. Grade A Certificate Qu alifications: 
l. At least ten years actual work in the 

field of sanitation. 

2. An applicant may offer in lieu of four 
of the ten years required in C-1 above 

a B.S. D egree or equivalent from an 
accredited coll ege or university with 
at least 18 semester homs work in 
physical, natural or biological science 
and/ or public health . 

This will incorporate members of the Texas Associ
ation of Sanitarians who are employed under the 
lvlerit System Council , Civil Service, Industry, and 
others who by nature of employment may qualify. 
Section 3 of the Resolution provides a "Grandfather" 
Clause exempting those from examination vvho apply 
within one ( 1 ) year. 

Grade C and B Certificates are valid for 3 and 5 
years respectively and may be re~ewed at a higher 
grade upon passing an examination. 

If you have furth er questions, bring them to the 
Dallas meeting and mayb e someone can answer them 

for you. 
An Advisory Committee has been appointed , and 

plans are for the first meeting to be held in early 
October. It is hoped that by annual meeting time 
in H ouston that Certification may be accomplished. 

sho uld be used lo lubricate 

.,... Separator Bowl Threads 
- Pu re-Pak Slides & Pistons 
- Pump & Freezer Rotary Seals 
.._ Homog enizer Pistons 
.._ Sanitary Plug Valves 
~ Valves, Pistons & Slides of Ice 

Cream, Cottage Cheese , Sour 
Cream and Paper Bottl e Fill ers, 
Stainless Steel Threads and 

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

Machine Parts which are 
cleaned daily. 

fOlMUIATEO fRO !'\ U.S.P. IIOUIO PfTIOlATUM 

ANO OTHU APPlO VfO INGREDIENTS 

1 L"""-"'"''1 e~J 

SANITARY • NON-TOXIC 
ODORLESS • TASTELESS 

PH ARMACEU TI CAllY ACC EPTA Bl E 

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

Hayne s.f:ujrri·f'dnt Sanitary Spray 
lubricant is en tirely new and dif
fe re nt. Designed especially for 
opplicbtions where a heavy duty 
sanitary lubricant is required. 

.{Ahi.f'dnr, is a high polymer lu· 
bricant and contains no soap, 
metals, solid petrolatum, silicones 
nor toxic additives. 

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

PAC.CIO 6- 16 OZ. CAN$ Pfl CAlTON. 

THE HAYNES MANUFACTURING CO. 
· 418 0 Lorain Avenue • Cleveland J 3, Ohio 
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MILK SUPPLY RATING 
OFFICERS ON CERTIFIED LIST 

r\ total of 116 State 
parhnents of Health or 
tified as rating officers 
teurization pl ants and 
acceptable, the Public 
today. 

employees in 42 State D e
Agriculture have been cer
whose ratings of milk pas
their producing farms are 
H ealth Service announced 

Ratings made by these officers are elig ible for in 
clusion in "Sanitation Compliance Ratings of Inter
state Milk Shippers" and/ or "Niilk Sanitation Honor 
Roll" published periodically by the Public Health 
Service. 

Initial inclusion of each officer on the list, as well 
as his continuation on it, is predicated on standardi
zation and evaluation of his inspections by repre
sentatives of the PHS Milk and Food Program. The 
evaluation assesses the rating officers' competency in 
applying standards and procedures of the Milk Or
dinance and Code-1953 Recommendations of the 
Public H ealth Service. 

Names of the rating officers are: 
State 

Alabama 

.-\ rkansas 

t'a liforuia 

Co lorado 

Delaware 

~' l orida 

Ucorgia 

ldn.ho 

Jllinois 

Jndiana 

Iowa 

l~a nsas 

1\:cntuck)' 

L ouisiana 

)I a ry land 

:\lic'higa.n 

State Rating Offi cers 

ll. C. B url<lutrdt 
.Josep h F. Fail 
U . D. }" ranldin 
E. };. Henmann 
G. n. \\' r ight 

.f"e Hall 
\\' . U. llanns 

Lee B iggs 
H. C. ~J cCau s l anu 
ll . .1. Radmathcr 
H . . f. Sa rtori 
1\'cndell C. \\'c;u ·e•· 
0. ~I. \Yilli ams 

E ugeuc A. TeSellc 
Fred J,. Vogt 

1\'ard H. Mered ith 

Ra muel 0. Xo les 
Lewi s \V. " 'illi s 

.J oel H . .Adkins 

.1. R . Cu lp 
Garnett H . DeHart 

Chrulcs .r. Hammond 
·• 

Enos Huffer 
Howard 1\JcGuire 
P. E. Riley 

Y e .. ne Cavan a ugh 
Wil bur G. Stevens 
Herbert H. Vaux 
.James White 

Ha rol'L A. Bayes 
Ha_,. A. Belli: nap 
Hi chard E'. Stedman 

0. L. Honomi chl 
]t' rnnk J.J. K e lley 

.l oseph \\' . Durbin 
Louis E. Smith 

.la(•k B la11ks 
Charles F. Mi ll er 
Hil c,v .1. nichnrds 

t\ lcxand er A . Pais 

Huber t H. Dalton 
Kenneth Feighner 
:Mason I. Smith 
1\.enn eth Van Patten 
Ji'rederi c l< .T. West 

Agen cy 

SHD* 

SHD 

SD A** 

i:i liU 

f;HD 

SHD 

SHD 

SHD 

Sli D 

SHU 

SHD 

SH D 

SHD 

SliD 

i:illD 

SHD 
SDA 

) J inn esota 

.Hi ::;~ i s::; ipiJi 

-" issouri 

1\.lontaua 

.:\ cbra ska 

S c.w H ampshire 
I 
\ 

-:\ cw Jersey 

Xew 1\le xi co 

-:\ ew Yo rl\ 

Xorth Camlina 

:\uri h !Ja Jw la 

Oh io 

01\lahoma 

Oregon 

Pcnn s lyran ia. 

South Carolina 

i:iu ulh Dalwla 

Tenn essee 

Texa s 

l;tah 

Y crnwn t 

Virginia 

\Yashington 

\Ycst Yirginia 

\\'i s('ons in 

Ur lowc i\1. Osten 
Leo nard .J. \\'a ldoc l< 

P. L. Bradshnw 
.Jc!S:o:iC Olen l\ Ia y 
.\ . H. Hussell 
('lint·m Y un JJcvl'llclc r 

E 1 wiu P. GaUd 

.!\: . \\" . Conld in 

.lames H . (:ra y 

f ' lwrl cs \Y. Fn hrl'llbach 
Il aru ld Gannon 

II'. H. H un ter 
s. n. :i\la st ro ianni 
~ igra rd .f. ::Xi e lson 

lti eha rd J. Copson 
\\' . )i' . Oa l;; nwn 

Call·in S . Tabler 

C:r:tnt R .. Jones 
Tom \\'. Proctor 

:\ c lson .J . Hohl 

F ord P. Brendle 
('a rso n r. l!.., oa rd 
E. E. K ing 

Eve!·ett· ;Lobb 
Alfred 1~ . . Johnsgnrcl 

J\·a n H. Baker 
:\eel Bal<er 
~l ax L. Bunce 
0. Lynn Denn ison 
Bemard ~ 1. Htill 
Ric hard Hunter 
Ri chard ~I. ~[arlin 
Frank Slaton 
.lam es E. \\'arfi eld 
Hobert Zalahan 

!: len \\' . Earley 
Berl I. Poe 
Harcl,v ' Va tson 

.J qsc ph A. Gray 
Ycrg- il '?\. ~ immu n s 
Ah·in 1~. 'l'esda l 

G CO l'!!C \ \'. Fouse 
.John A. Ginck 

;John D . Cagle 
F.. :.\ f. Causey, Jr. 
\\' . W. Weston 

Cha rles Halloran 

~~~ rank L. r hency 
c il en ('. }'ullw rso n 
Cl iffo rd Gu il e.\· 
H. R ~ faxwell 
~!. Tl. \\'in f rcy 

i:i icln c.v All en 
Eddi e Cant wa.v 
F loyd '!\. Cobb 
\\' . \\' . Greer 
L. I •. 1-\ enn cy 
ll. H. Pri ce 
Kenneth L. Seaman 

Ed~a r· :\1. Hay es 
Gu)' P . Stevens 

1\'endell Carr 

G. S. l{ enn cdy 
c. n. :O: eblett 

Hoy .1. ~fyk lebu s t 
:\J . 1,. Strom mer 
L. 0 . Tu cker 

Hichard A. llloats 

(; JL·n ( '. Drake 
H<J y nwnd \\' . Larsou 
l'. 0 . \\'i , ld er 

*Stat e H c;Ji th IJ CJ,aJtmeut 

**Stm c Ucparim ent of Agric ulture 

***S t:ttc J,ircslo<'l;; San itar.v B onl'fl 

SDA 

:;no 
) 

:;no 

~LSB*** 
" 

SHD 

SliD 

SliD 

SHD 

SHD 
" 

SliD 

i:iHD 
" 

S FID 
" 

SHD 
" 

i:i f 'J) .. 
SH D 

i:i l l,\ 

i:i i 'A 

SHD 

SHD 

S l'll 

S il O 

SRIJ 
i:i UA 

SDA 

STTD 
" 

SRD 
f;DA 
SHD 

SHD 

S JrD 
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IN GRADE "A" CARTONS 

Milk Container 
Division 

American Can Company'$ paper containers, the original dis

posable cartons for milk/ have been winning greater accept

ance every year! Popular with homemakers everywhere, 

these containers are ideal for use in school cafeterias anrl 

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

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

American Can Company cartons are the preferred contain

ers for milk . .. the Grade "A" cartons for m}ture's most 

nearly perfect food! · 

AMERICAN CAN COMPANY 
NEW YORK • CHICAGO • NEW O'<LEANS SA N FRANCISCO 



NOW in Existing Stanchion Barns .... 
TONGANOXIE VACUUM SYSTEM 
for ~ueline Milking 
If you have a stanchion barn, you can still 
milk your good cows fast, and right, with 
the latest SuRGE equipment-ToNGANOXIE 
Vacuum System for stanchion barns. 

Ask your SURGE Dealer to take you to a 
dairyman who is already milking with a 
ToNGANOXIE Vacuum System in a stanchion 
barn . 

<e Babson Bros. Co., 1961 . Whatever your reason for wanting to 
house your cows in a stanchion barn - pure
breds to sell, existing barns or just plain 
personal preference - a SuRGE Pipeline 
Milker for stanchion barns will do the job. 

S URGE, TONGANOX IE and BREAK ER are B abson B ros . Co. Trademar ks. 

Reports from all over the United 
States and Canada, too, indicate that 
TONGANOXIE Vacuum Systems for 
stanchion barn pipeline installations 
do cut milking time- do increase pro
duction-do reduce mastitis. 

Ask your SURGE Dealer how easy it is to purchase a SURGE Pipeline 
on low monthly payments. 

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

ATLANTA • DALLAS • KANSAS CITY • MINNEAPOLIS 
SACRAMENTO • SEATTLE • SYRACUSE • TORONTO 

Genuine 
downward 

and forward 
TUG& PULL. 
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BABSON BROS CO. 
2843 West 19th Street- Dept. 109 
Chicago 23, Illinois 

Please send me free literature on TONGANOXIE Vacuum 
System for Pipeline Milking in stanchion barns. 

Name . . . •.... . .. .. .. •.. . , •... , . . , , ... ...• , , . .. , • , • , , 

Address ....... .. ... .. ... ....... ... .. .... · .. .. ... .... . 
Town .. • . : ... • . . ..... , . County , .. , . , .. . State . . , . . • , , • 
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