


Pipe liquid foods safely through 

~·. ~ T'YG:Ol\T 
~ PLASTIC TUBING 

Less expensive than stainless steel, corrosion-resistant TYGON 
combines the best features of both rubber and glass without the 
disadvantages of either .. . the perfect piping for transmission of 
liquids or semi-solids! 

Even the most sensitive foods as milk and ice cream are handled safely 
by chemically inert, non-toxic TYGON, without loss of taste or color. 
And flexible TYGON gives you the solution v isibility of clear glass, 
without danger of breakage, cracking, or crazing. You have 
complete visual control of flow ... a quick glance instantly tells . 
you the level of your process material. 

Fully flexible TYGON reaches from "anywhere to anywhere"- with less 
fittings, and less installation time. Lightweight, strong and abrasive-resistant, 
TYGON is a " natural" for your portable hose or tubing applications. 

TYGON CUTS MAINTENANCE COSTS IN HALF! 
A TYGON line can be dismantled, cleaned, and reassembled in minutes. 
TYGON'S mirror smooth surface flushes easily clean. There is no 
crazing or checking to harbor bacteria. Strong detergents and cleaning 
chemicals leave it unaffected. It can even be steam sterilized, if desired. 

in continuous lengths and in various 
Also available with braided reinforcement 

fabric for pressures up to 300 psi. 

PLASTICS 
AND 

SYNTHETICS 
DIVISION 

WRITE TODAY for Bulletin T-100 which gives you full 
particulars on money-saving TYGON Tubing. 
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ANOTHER 11•1( PRODUCT 
® 

WORKS MORE WAYS TO INCREASE 

MILK QUALITY AND REDUCE SANITIZING COSTS 

Here's a new concept that offers more 
advantages in sanitizing and cleaning: 
PENNSAN ... a unique chemical sanitizer. 
It's the superior bactericide to serve the 
needs of modern dairy sanitizing. 

PENNSAN's outstanding properties have 
been established by extensive lab tests and 
highly successful dairy farm use. (Test 
results on request.) These all demonstrate 
that PENNSAN: 

• Removes and prevents milkstone and films 
• Works effective!y even in hardest water 
• Does not corrode stainless steel 
• Controls bacteriophages-does not affect 

starter cultures 

I 

• Retains bactericidal effectiveness longer 
• Sanitizes and cleans more equipment 

Write now for free booklet to B-K Dept. 
PENNSALT CHEMICALS CORPORATION 
East: 3 Penn Center, Phila. 2, Pa. 
W est: 2700 S. Eastern Ave. , Los Angeles, Cal. 

0 
Pennsalt 
Chemicals 

ESTABLISHED 1850 



FOR 
SANITATION 
RESEARCH 

DIVERSEY INVESTS 

25% 
OF 

EARNINGS 
Research-the yardstick by which we pre­

pare for the future-is of first importance at 

Diversey. Last'year our expenditures for Re­

search and Product Development amounted 

to about 25 ¢ of every dollar of pre-tax earn­

ings. 
Much of this effort is aimed at applying 

electronics and atomic physics to Dairy Sani­

tation. Advanced research like this has led 

to improved techniques for evaluating results 

of C-I-P cleaning, for instance. 

In new-product development, an example 

of Diversey's many contributions Is a new 

II 

non-foaming conveyor chain lubricant­

DICOLUBE SL. This lubricant provides clean­

er, more smoothly operating chains and elim­

inates the problem of slippery, hazardous 

floors along conveyor lines. 

By constantly searching for better prod­

ucts and methods-solving the small prob­

lems as well as the large ones-Diversey 

advances the science of dairy sanitation . .. 

helping to insure quality milk and improve 

dairy efficiency. Perhaps our experience can 

help you. The Diversey Corporation, 1820 

Roscoe Street, Chicago 13, Illinois. 
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f Media for MYCOLOGY j 
!
1 

DIAGNOSTIC .. . . . for the isolation, identification and cultivation of pathogenic fungi. j 
These media are also widely used in phytopathological studies. 1 

j Several are neutral in reaction, giving optimum conditions for j 
j growth of a variety of fungi. The following may be prepared as j 
j selective media by the adjustment of reaction, addition of antibiotics 

1
. 

or other agents : 
Bacto-Brain Heart Infusion Agar Bacto-Mycological Agar •

1
1 

Bacto-Sabourand Dextrose Agar Bacto-Mycological Broth 
Bacto-Sabouraud Maltose Agar Bacto-Corn Meal Agar 1 
Bacto-Littman Oxgall Agar Bacto-Corn Meal Agar with Dextrose 
Bacto-Bean Pod Agar Bacto-Prune Agar Bacto-Lima Bean Agar i 

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

CLASSIFICATION 

Bacto-Sabourand Maltose Broth Bacto-l\ eurospora Culture Agar 
Bacto-Sabouraud Liquid Medium Bacto-Potato Dextrose Agar 
Bacto-lVIalt Extract Bacto-Mildew Test Medium 
Bacto-Malt Agar Bacto-W.L. Nutrient Medium 

Bacto-W.L. Differential Medium 

and nuh·itional studies of fungi : 
Bacto-Yeast Morphology Agar 
Bacto-Yeast Carbon Base 
Bacto-Yeast Nitrogen Base 

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

THE DIFCO MANUAL, NINTH EDITION, 
including desc1·iptions of these media and their use, is available on request. 

I 
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UNIFORM MILK QUALITY? 
YES -WITH JOHN WOOD! 

John Wood incorporates the Spray Cooling principle­
best way to brin~ milk temperatures down fast , 
with no risk of freezing. Exclusive features protect milk 
quality, exceed all recognized sanitation standards. 
Premium cooling assures uniform milk quality 
in every tankful of milk cooled in a John Wood! 

~ emergency cooling provision keeps milk at safe 
temperatures even during power failures. 

new agitator design for uniform quality in every 
part of the tank. 

fast, safe cooling for lowest blend temperatures ... 
can't freeze milk. 

low cabinet design for easy pour·ins. 

easy to clean, easy to keep clean. 

IV 

QUALITY COOLING FOR 
PREMIUM QUALITY MILK I 

JOHN WOOD COMPANY 
Haverly Equipment Division 

Royersford , Pa. 
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EDITORIAL 229 

Are We Ready for a Nation-Wide Uniform System of Effective Milk Control? 

During the sessions of the 85th and the 86th Con­

gress, a bill, known as the National Milk Sanitation 

Act, was introduced to the United States Senate and 

to the H ouse of Representatives. The H ouse bill was 

referred in each instance to the Sub-Committee on 

Health and Science of the House Committee on Inter­

state and Foreign Commerce; the Senate bill to the 

Sub-Committee on Health of the Senate Labor and 

Public Vlelfare Committee. Hearings have been held 

a.t which testimony, in support as well as in opposi­

tiOn, was presented. To date, neither the House bill 

nor the Senate bill has reached the floor of the House 

or Senate, respectively. 
In the May 1960 issue of the ]oumal, the provisions 

of .this ?ilL were reviewed by Dr. A. C. Dahlberg. 

Tins article should be on the ·'must" reading list of all 

sanitarians. 
Tn essence, the National Milk Sanitation Act would 

prevent the exclus!on of any Grade A milk supply 

from any market m the United States. The tenn. 

Grade A, is emphasized, for the Act specifies, in 

effect, that unrestricted distribution of milk applies 

only to milk which has been produced and processed 

in conformance with the current edition of the "A·Ulk 

Ordinance and Code, Recom·menclations of the Public 

Health Se1'vice. The general acceptance and exten­

sive adoption of these "recommendations" thTOugh­

out the country serve to establish the term Grade A 

milk, in the m'inds of most, as that \vhich 'meets the 

requirements of these recommendations. 

Perhaps an answer to the question of our readiness 

for a uniform system of public health milk control, 

which would provide for the free-flow of safe milk, 

nat ion-w ide, may become evident through a brief re­

view of a few significant developments. 

~n~oubtedly , all would agree that the primary 

objective for th e es tablishment of regulations pertain­

ing to the sanitary control of production, processing 

and ~istribution of milk is to protect the public 

health. Furthermore, it is obvious that high stand­

ards of cleanliness within the industry minimize the 

hazard of disease tn~nsmission through milk, and the 

distribution of wholesome products enhances the 

consumption of milk. This is all to the best interests 

of milk consumers and the dairy industry. 
To accomplish these things, regulation is necessary. 

These began to appear in several eastern cities at 

about the turn of the century. Most sanitarians are 

aware of chaotic situations that developed as time 

went on and other municipalities and states estab­

lished similar regulations, retaining provisions in ef­

fect in other places and adding additional ones. This 

resulted in a large number of laws and regulations 

governing the dairy in.dusu·y and in requirements that 

differed from one jurisdiction to another. Resu·ictive 

clauses appeared in ordinances which became ef­

fective ~rade b arriers masquerading under the guise 

of pubhc health safeguards . Numerous standards 

were established, some of which had little or no rela­

tionshi? to quality and frequently were costly and 

confusmg to the public, producers and processors as 

well. 

Fortunately, far-seeing ind~viduals from public 

health agencies (local, state and federal) and from 

industry recognized this developing problem. They 

saw the need for . uniformity in milk regulation and 

for providing assistance to municipalities and states. 

The consequence was the appearance in 1924 of the 

PHS Milk Ordinance and Code - a most significant 

development - and since revised twelve times to date . 

Of perhaps equal significance was the establish­

ment of the National Conference on Interstate Milk 

Shipments. Since 1950, their program has had tre­

mendous influence in facilitating interstate and intra­

state milk shipment. The reader is referred again to 

past issues of the ]ottrnal for reports on this program. 

In spite of great progress exemplified by the two 

developments referred to above, we still have ordin­

ances which recognize no reciprocity and contain re­

strictive provisions \.vhich, in effect, hinder and even 

prevent interstate (in some instances intrastate) dis­

h·ibution of safe milk. 
The justification at one time for local procurement 

of milk supplies is recognized. However, reasons for 

excluding milk from a m<u-ket based upon quality and 

public safety considerations are fundamentally un­

tenable today. Technological developments (refrig­

eration, transportation, processing, sanitation prin­

ciples ) make p ossible the distribution of wholesome 

milk to areas of consumption a thousand miles or 

more away from the location of production. 
In light of these developments, the answer to the 

question posed in the title of these comments seems 

obvious. Are we ready? Sufficient of tl1e dairy in­

dusu·y and many public health agencies h ave been 

ready for a long time! How much longer shall pro­

vincial resh'ictive milk conh·ol prevail witl1 all its at­

tending inequities and costliness? Is it not time for 

progressive sanitarians everywhere to lend their vig­

orous support in the interest of unimpeded clis tribu­

tion of "Gmcle A" milk? Generally, anytlting tl1at is 

economically sound and beneficial will come to pass. 

Progress is hastened by action. Why wait? 

J. C. Olson, Jr. 
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VARIABLE FACTORS IN THE NEW TEST FOR PENICILLIN IN MILK 
LLOYD D. ' iVITTER AND STEWART L. T UCKEY 

D epartm ent of Food T echnology, 

Uni r;ersity of Illin ois, Urbana. 

(Received for publication March 6, 1960) 

Fluid milk plants tlu·oughout the country are now 
testing producer's milk for tl1e presence of penicillin. 
The tes ting procedure in most common use is that of 
Arret and Kirschbaum (2) since this method is tl1e 
one being employed by the Food and Drug Adminis­
tration and would be the basis of action by them. As 
pointed out by Johns (5) this testing procedure offers 
no advantages over tl1e modified Difco method given 
in Standard Methods for the Exmnination of Dairy 
Products ( 1 ) and has several disadvantages. The Ar­
ret and Kirschbaum procedure recommends tl1at the 
test be run at 37°C. and tl1e results read after 2Jf hours 
incubation. This specified temperahll'e is not com­
mensurate with incubators found in most dairy lab­
oratories and while rapid tests are desirable it is usu­
ally, unnecessary to know the results this quickly 
when surveying a producer's mill<. It was further 
recommended that plates be stored for not less than 
three days nor more than five days before being used 
to perform the assay. This recommendation would 
require careful planning ahead by the dairy labora­
tory to run the test and avoid waste. 

:Most dairy laboratories must rigorously follow tl1e 
specifications of any new test since they do not have 
the time to determine otl1er conditions that might 
give equivalent results . This study was undertaken 
in an effort to evaluate tl1e results obtainable by the 
Arret and Kirschbaum procedme when the tempera­
ture for storing plates, time of storing plates, tem­
perahtre for the test, and time of reading the tes t 
were modified . 

PROCEDURE 

The Arret and Kirschbaum procedme was followed 
as far as possible, but modified to show tl1e effect of 
several variable conditions and modified to conform 
witl1 the manner in which it would normally be run 
in a dairy conh·ollaboratory. 

Bacto Antibiotic Medium 1 was used for perform­
ing the assay and this same medium plus 0.03 per 
cent manganese sulfate was used for preparing the 
spore suspension. The spore suspension was prepared 
in the prescribed manner using a Bacto Standardized 
Spore Suspension ( 04S3 ) of Bacillus subtilis A TCC 
No. 6633 as the inoculum. The spore suspension was 
initially heat-shocked, although tl1e effect of heat­
shocking (to produce a maximum germination of 

spores) is known to rapidly disappear witl1 storage 
( 3, 4). Therefore, tl1e spore suspension was again 
heat-shocked by adding it to the agar medium as 
soon as it was melted. The hot seeded agar was al­
lowed to cool for 10 to 1S minutes at room tempera­
ture and then the plates were poured. The prepared 
plates contained beh;veen 6 and 10 ml. of agar and 
glass rather tl1an tl1e recommended porcelain petri 
dish covers werP. used. A separate plate was pre­
pared for each "Ombination of variables, which in­
cluded: (a) storage of from one to ten days or u'sed 
immediately, (b ) storage at a temperature of 2°, so, 
10°, or 1S°C., (c) temperature for performing the 
assay of 32°, 3S0

, or 37°C., and (cl) reading of tl1e 
test plates at 2~, 4, or 6 hours. Each plate was spot­
ted with a 0.2S in. disc ( Bacto 0.2S in. Sterile Blank 
Concenh·ation Disks ) and a O.S in. disc ( Schleicher 
and Schuell #7 40-E ), which had been dipped in a 
freshly prepared solution of penicillin (Penicillin G­
sodium, working standard ' VO 2171, Eli Lilly) con­
taining 0.1 unit per mi. Preparation of plates for stor­
age anq for assay was so arranged that all variables 
were read at essentially tl1e same time (over a 30-
minute period) so that the zones formed could be 
compared with one another. 

R ESULTS AND DISCUSSION 

Altl1ough the variables under which the test for 
penicillin was run in tl1is study were somewhat inter­
dependent, for tl1e sake of clarity each variable will 
be considered separately. The results of this study 
are shown in Table l. 

T emperature of Storage 
The reliability of tl1e assay test was relatively in­

dependent of tl1e temperahtre at which the plates 
were stored. Although faster results appeared to be 
obtainable on plates stored at 1S°C. , this storage tem­
perature -presented several disadvantages; facilities 
for storing at this temperature are not normally found 
in a dairy laboratory and the plates may b e kept for 
only a few days until growth of the test organism 
is too extensive to permit their use in testing. Of 
the refrigeration temp eratures ( 2°, so, and 
l0°C.) slightly better results were obtained at tl1e 
lower temperatures. 

Tim e of Storage 
Good results were obtained on plates which were 
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T A BLE 1 -EFFEC.T OF VAHlOUS FACTOH~ ON THE D EVELOPMEKT 0 !' R EADABLE ZONES OF ] N HIHJTJON I N A Drsc AssA v P R OCEDURE 

FOH T HE QUALITATJVE D ETECTI ON OF PEN ICILLIN ( 0.1 UNIT PEH l\IL.) . BOTH 0.25 ! !':. AN D 0.5 IN. Drscs WEHE TESTED ANll 

GAVE IDENTICAL R ESULTS . 

ron ... !iti "ll " " f Tim e cf incubation of plat es (h ours) 
~ t ora ~e flf plates 2'h 4 ----

1'c:-mperat ure T:m e Temperat ure of inc ubation of plates ('C.) 
----coc.i- (<h)'s) 32 35 37 

1.'3 2 + + + 
1 + 

10 9 
8 
7 + 
6 
5 

4 
3 
2 
1 

5 10 

9 
8 
7 
6 
5 

4 
3 
2 
1 

2 6 
5 

4 + + 
3 
2 
1 

No ~to rage 0 ++ + 

- = No visible gro\\·th of Baci ll us subtilis-no zone. 
+ = Slight growth of Bacillus subtilis-zone difficult to soo. 
+ + = Good growth of Bacillus subtilis-zone easy to see. 
'T = ot test ed . 

used immediately after preparation and there was no 
evidence to support the "not less than three days" 
storage recommendation of Arret and Kirschbaum 
( 2) 0 

While the time of 'storage did not appear to be an 
import:cmt variable there was a definite upper limit of 
storage primarily dependent upon the degree of de­
hydration of the plates. Only portions of sorrie of 
t}1e plates stored for nine days at 10°C. were in satis­
f~ctory condition for running the assay due to dehy­
dration of the agar . The upper limit, however, as 
sho·wn by the results, was not limited to the "not 
more than five days" recommendation of Arret and 
Kirschbaum. Plates stored six to ten days gave as 

32 35 3 ";" 32 35 

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

+ ++ 
+ + + ++ 

+ ++ ++ ++ ++ 
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++ 

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

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

++ 
+ + ++ ++ 

++ ++ ++ ++ 

+ ++ ++ ++ ++ 
+ 

+ ++ ++ ++ ++ 
++ N T ++ 

+ ++ + . + ++ 
+ ++ ++ ++ ++ 

+ ++ ++ ++ ++ 

satisfactory results as those stored from one to five 
days. Furthermore, three plates with porcelain cov­
ers were stored at 2°C. for 66 days and gave readable 
positive tests in approximately six hours at 37°C. 

Tempemture of Incubation 
, vVhether a given incubation temperature for per­

forming the assay was satisfactory or unsatisfactory 
was dependent upon how rapidly one wished to know 
the results. Presumably, the most desirable temper­
ahrre, h~)\vever, would be that at which plates should 
be incubated to give a positive zone in the shortest 
time. The results in Table 1 showed that equally 
rapid results were obtained at either 35° or 37°C., 
but that the test was substantially slower at 32°C. 
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Incubators at 37°C. are not normally found, while in­
cubators at 35°C. are commonly found in dairy labor­
atories. Since equally satisfactory results were ob­
tained at either temperature, a temperature of 35°C. 
would seem to be the logical choice of temperahue for 
testing penicillin in milk in the dairy laboratory. 

Time of Incubation and Reading of Assay 
Arret and Kirschbaum observed that by using their 

procedure the minimum incubation time at which it 
was possible to see a zone of inhibition was 2J~ hours. 
The results of this study shovved that on only a very 
few plates spotted with penicillin containing discs 
was it possible to see a zone of inhibition in this 
minimum time of 2)~ hours incubation. Of the 28 
plates assayed at 37°C. only four had sufficient 
growth of Bac-illus subtilisin 2)~ hours to give a detect­
able zone. ine of these plates followed the limita­
tions imposed by the Arret and Kirschbaum proced­
ure and only one of the nine gave a detectable zone 
in 2)~ hours. These same figures held true for plates 
which were incubated at 35°C. Quite simply, 2J~ 
hours was an insufficient time to recommend reading 
the plates, although a few were readable in that 
tin'le of incubation. 

After six hours incubation at 32°C. approximately 
one-half of the plates had readable zones of inhibi­
tion, which were roughly comparable to plates incu­
bated for four hours at either 35° or 37°C. Therefore, 
if the test were to be run at 32°C. a reacling time 
greater than six hours would normally be required. 
After six hours incubation at 35°C. all of the plates 
bad readable zones of inhibition - this would prob­
ably be true of plates incubated for six hours at 37°C., 
but this was not tested. 

After recording the results in Table 1 all of the 
plates were allowed to remain overnight at room 
temperature. After this further incubation period 
all of the plates had easily readable zones of inhibi­
tion. Johns and Berzins ( 6) e;-.:perienced and pointed 
out that on overnight incubation large surface colon­
ies might obscme the zones when using 0.25 in. 
discs. In this laboratory no disadvantage was found 
in incubating plates overnight when 0.25 in. discs 
impregnated with a penicillin solution containing as 
little as 0.05 units per ml. were used. 

Size of Disc 
At the concentration of penicillin used in these 

tests ( 0.1 unit per ml.) equivalent positive results 
were obtained with either 0.25 in. or 0.5 in. discs. 
The sensitivity of 0.25 in. and 0.5 in. discs, however, 
was separately tested. The 0.5 in. discs gave posi­
tive zones when dipped in samples containing 0.03 
unit per mi., but not in samples containing 0.01 unit 
per ml. of penicillin, while 0.25 in. discs detected 

samples containing 0.05 unit per ml. , but not samples 
containing 0.03 unit per mi. These results confirmed 
those of J obns and Berzins ( 6) who reported a great­
er sensitivity for the 0.5 in. disc. Tests run with the 
0.5 in . discs, however, are slightly more expensive 
and slightly less convenient than the tests using the 
0.25 in. discs, since fewer discs can be placed on a 
single plate. Each dairy technologist might weigh 
these factors in making his choice of disc size. 

V oltt1ne of Agar 
The greater the depth of agar in a plate the less 

sensitive the disc assay test becomes and for a given 
conc~nh·ation of penicillin the less the zone of inhibi­
tion will be. H ence, to assure equivalent zone sizes 
for equivalent concentrations of penicillin, the agar 
must be accurately measured into each plate, the 
plates must have flat bottoms, and the agar must be 
allowed to harden on a level surface to assure a uni­
form and constant depth of agar in each plate. The 
purpose of the disc assay test discussed in this paper, 
however, is to determine the presence or absence of 
penicillin in milk samples at a concentration level of 
0.05 unit per mi. or higher. To fulfill this purpose 
the depth of agar in a plate need not be uniform and 
constant, but it must be small enough to assure a 
readable zone of inhibition when samples containing 
0.05 unit per mi. of penicillin are tested. To observe 
the limitations of agar depth on this test, 6, 10, 15, 
and 20 ml. of agar were accurately pipetted into quad­
ruplicate assay test plates observing the above listed 
precautions. On these plates 0.25 in: discs dipped in 
samples containing 0.05 unit per mi. of penicillin gave 
average zones of inhibition of 13, 10, 8, and 0 mm 
respectively and when dipped in samples containing 
0.1 unit per ml. of penicillin the average zone sizes 
were 16, 13, 10, and 9 mm respectively. ' Hence, if 
10 ml. of agar or less is used per plate the presence 
or absence of penicillin in samples containing 0.05 
unit per ml. or higher can be detected using 0.25 in. 
discs without undue concern about a lack of uniform 
depth of agar giving a negative test. 

CONCLUSIONS 

The penicillin assay test was substantially inde­
pendent of the refrigeration temperature at which the 
plates were stored prior to use, although dehydration 
of the plates was less at lower temperahues. 

No evidence was found to support the recommen­
dation that plates be stored at refrigeration tempera­
tures for not less than three days nor more than five 
days before being used to perform a penicillin assay. 
Satisfactory results were obtained on plates used 
immediately after preparation and on plates stored 
over two months. Plate storage, however, was limit­
ed by dehydration. 

I 
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Equally satisfactory results were obtained with 
plates incubated at 35°C. or 37°C. Since 37°C. incu­
bators are not normally found in dairy laboratories, 
35°C. would be the more realistic temperature to rec­
ommend for incubating plates when testing for pen­
icillin in milk. 

Zones of inhibition were observed on a very few 
plates in 2J~ hours, on approximately one-half of the 
plates in four hours, and on all of the plates in six 
hours when incubated at 35°C. H ence, to assure 
visible zones of inhibition, plates should be incubated 
from four to six hours , or until growth is apparent. 

The above suggested changes make the Arret and 
Kirschbaum method less restrictive, more applicable 
to dairy laboratory procedures, and more likely to 
detect all positive samples. In fact, these changes, 
with minor exceptions, renders the method described 
by them i~distinguishable from the modified Difco 

method suggested in the Standard Methods for the 
Exam·ination of Dairy Products. 

REFERENCES 

l. American PubLc Health Association. Standard methods 
for th e examination of dairy products, lOth ed. , New York, 
1 -. Y., 1953. 

2. Arret, B. and Kirschbaum , A. , A rapid disc assay method 
for detecting penicil]jn in milk. J. i'vi ilk and Food T echnol. , 
22 : 329-331, 1959. 

3. Church, B. D. and Halvorson, H ., Intermediate metabol­
ism of aerobic spores. I. Activation of glucose oxidation in 
spores of Bacillus cereus var. t erm.inalis. J. Bacterial. , 73 : 
470-476, 1957. 

4. Halvorson , H . 0., Physiology of th e bacterial spore. F ul­
bright Lectures, Technical University of Norway, 1958. 

5. Johns, C. K., Comments on a new test for p enicillin in 
milk. J. Milk and Food T eclmol. , 23: 6-7, 1960. 

6. Johns, C. K. and Berzins, I., Observations on the deter­
mination of antibiotics in milk. J. Milk and Food T eclmol. , 
19 : 14-17, 1956. 

FEDERAL REGULATION IN THE F~ELD OF IDENTITY, QUALITY AND 
SANITARY STANDARDS FOR MILK AND MILK PRODUCTS] 

CHARL ES M. FrsTERE 

General Cou.nsel for the DaiTy Indu stry Committee, 

Cont inental Bu-ilding, vVa~hington , D . C. 

At one time or another most everyone has under­
taken to put a jigsaw pu zzle together. It is, as a mat­
ter of fact, somewhat of a minor satisfaction when, 
after fitting together a few hundred oddly shaped 
pieces, there finally emerges an integrated picture. 
lt might be a landscape or pastoral scene or it might 
be ·a map of a foreign land, but in any event, the re­
sult represents a whole unified pattern. 

An investigator who undertakes to assemble the 
few hundred oddly shaped pieces which represent 
federal activity in the field of identity, quality and 
s;mitary standards of dairy products vvill not finish, 
I can assure you, with any unified integrated pattern 
- much less a pastoral scene. 

This is not to say there is not a good deal of dove­
tailing between the. programs of the several federal 
agenci es involved. As a matter of fact, despite the 
fact of duplicate authorizations in a number of fields, 
there has been a large measure of cooperation - b oth 
inter-agenc·y and between agencies and industry. 
J his has resulted in less c01:flict than one would sus­
pect, since the three agencres of the federal govern-

!Presented at th e 13th Annual Meeting of the Dairy Products 
Improvement Institute, lm:., Hotel Governor Clinton, 1 ew 
York City, February 18, 1960. 

ment have responsibilities in the field of standards 
for dairy products. 

The subject assigned is of treatise magnitude. In 
a paper of appropriate length for a meeting such as 
this it will be attempted to sketch the outlines of the 
subject matter in three ways. First, to outline the 
enabling laws; second, to briefly review what has 
been done under these laws; and third, to discuss 
some similarities, differences and areas of possible 
duplication. 

It seems to me that the proper starti11g point is 
with the federal statutes involved. 

Even though three agencies of the federal govern· 
ment are concerned with standards for dairy prod­
ucts, one of the first distinctions which becomes ap­
parent is the different underlying purposes on which 
the authority is grounded. While it is perhaps an 
over-simplification, and although there is some over­
lap, I think it fair to say that standards of identity 
established pursuant to the Federal Food, Drug and 
Cosmetic Act are designed to prevent the perpeh·a­
tion of economic fraud upon consumers. The pur­
pose of model ordinances and codes of the Public 
Health Service is, to be sme, the preservation of the 
public health. Whereas, the purpose underlying the 
activity of the D ep artment of Agriculture in the field 
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of standards is to improve the orderly marketing of 
dairy products. 

Turning to the stah1tes themselves, two of the laws 
may be passed over quickly. These are laws which 
by their own terms establish stah1tory standards of 
identity for butter ( 1) and nonfat dry milk ( 2) . Both 
of these brief laws recite that the standards which 
they establish are for the purposes of the Food and 
Drug Act. As a matter of practice, however, as 
standards of identity, they are accepted as such by 
all other federal agencies which have something to 
do with butter and nonfat dry milk, as we shall see 
when we speak of the D eparbnent of Agricultme's 
and Public H ealth Service's involvement with nonfat 
chy milk. 

The responsibility of the Public H ealth Service in 
the field of its model code and ordinance activity, as 
well as the Vohmtary Program for the Certification of 
Interst!lte Milk Shippers , derives mainly from an 
amendment ( 3) to the basic Public H ealth Service 
Act, which recites that the Surgeon General shall as­
sist the states and their political subdivisions in the 
prevention and suppression of communicable diseases, 
shall aid State and local authorities in the enforce­
ment of their quarantine and other health regulations, 
and in carrying out the purposes specified in Section 
246 of this title, and shall advise the several states on 
maters relating to the preservation and improvement 
of public health. 

The PHS regulation of milk on interstate carriers 
derives from Sec. 264 of Title 42 of tl1e U. S. Code 
which authorizes the Surgeon General to make and 
enforce regulations to prevent the inb·oduction, trans­
mission or spread of communicable disease between 
states . 

The principal thrust of the Federal Food, Drug and 
Cosmetic Act passed in 1938 and importantly amend­
ed in 1954 and 1958 by the addition, respectively, of 
the so-called pesticides and food additives amend­
ments, is the prohibition of interstate b·affic in adult­
erated and misbranded foods, drugs and cosmetics. 

Pertinent to our present review are the definitions 
and standards of identity for a number of dairy prod­
ucts which have been established under Sec. 401 
of the statute. 

Briefly condensed for our present purpose tlus sec­
tion of the Food and Drug Act provides that "When­
ever in the judgment of the Secretary ( that would of 
course be the Secretary of Health, Education and 
Vlelfare), such action will promote honesty and fair 
dealing in tl1e interest of consumers, he shall promul­
gate regulations fixing and establishing for any food, 
under its common or usual name so far as practicable, 
a reasonable definition and standard of identity, a 

reasonable standard of quality, and/ or reasonable 
standards of fill of container." 

Standards promulgated under the Food and Drug , 
Act are primarily concerned, as has been said, wifh 
preventing economic fraud by prescribing minimum 
amounts of valuable characterizing ingredients in 
food, and by excluding or limiting those ingredients 
or constituents where it is found that their unlimited 
use would not promote honesty and fair dealing in 
the consumers interest. The standards of identity 
themselves, are not generally concerned with quality 
or sanitary requirements. These considerations are, 
however, involved in other provisions of the Food 
and Drug law. 

For example, a food shall be deemed to be adulter­
ated regardless of whether or not it meets the require­
ments of the standard, if it has been prepared, packed 
or held under insanitary conditions whereby it may 
have become contaminated with filth or may have 
been rendered injurious to health ( 4). 

Or take the matter of antibiotic or pesticide resi­
dues. At the recently held Dairy Indusb-y Conference 
at Cornell, M. R. Stephens, Director of the Bureau of 
Enforcement, Food and Drug Administration, put 
the position of the Administration tersely when he 
said: 

"Since th ere is no lega l tolerance for any pesticide res idue 
in milk, the interstate shjpment of milk containing such a resi­
due is ill egal under the Act and the milk itself is subject to 
seizure ... . . Residues of an tibiotics in any amount also are 
illegal in milk. Such residues result from a failure, through 
ignorance or through deliberation, to reject milk from treated 
anin1als." 

A dairy product for which a standard has been es­
tablished, if contaminated by the presence of an 
antibiotic or pesticide residue, would be unlawful 
on two grounds. It would violate the standard and 
it would also be deemed adulterated because of the 
presence of the antiobiotic or pesticide residue, as 
the case may be, in violation 9f those specific provi­
sions of the law which prohibit unsafe pesticides or 
unsafe food additives. 

The authority of the U. S. D epartment of Agricul­
ture in the field of standards for grades of dairy 
products derives from the Agricultural Marketing 
Act of 1946 ( U. S. C. 1621 et seq.). \Vhile it is b·ue 
that the stah1tes from which authority flows to PHS, 
FDA and USDA ultimately are grounded in the con­
sumers interest, there is a special rationale supporting 
USDA activity in the field of standards. 

Congress, in enacting the ~IJarketing Act as the 
popular name of the statute, suggests, was interested 
in tl1e improvement in the marketability of agricul­
tural products through differentations of products on 
the basis of quality. Such differentiations and univer­
sal acceptance of the grades have b een a great boon 
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in the orderly marketing of the graded products . 
The Agriculhu·al Marketing Act contains an ex­

treme broad declaration of Congressional purpose re­
citing, among other things , that a prosperous agricul­
ture is indispensable to the maintenance of full em­
ployment and to the welfare, prosperity and health of 
the Nation. The declaration of purpose also admon­
ishes the Secretary in carrying out the Act to cooper­
ate with producers and industry organizations in the 
development of programs. An admonition, I might 
add, which has been scrupulously heeded by the 
present Director of the Dairy Division, Agricultural 
Marketing Service, who acts for the Secretary in the 
administration of the program. 

The specific provisions of the Act which bear on our 
subject are three in number ( 5). First, the Secretary 
is directed and authorized to develop and improve 
standards of quality, quantity, grade and packaging, 
and recommeiid and demonsh·ate such standards in 
order to encourage uniformity and consistency in 
commercial practices. Second, the Secretary is auth­
orized and directed to inspect, certify and identify 
the class, quality, quantity and condition of agricul­
tural products on -a voluntary basis. Such service 
to be financed by reasonable fees. Third, the Sec­
retary is authorized to develop and promulgate, for 
the use and at the request of any F ederal agency or 
State, procurement specifications for agriculh1ral 
products. 

One furth er word about the function of the depart ­
ment under the Marketing Act should be mentioned. 
This is the directive of Congress to conduct, as­
sist, foster and direct studies and informational pro­
_grams designed to eliminate artificial barriers to the 

; free movement of agricultural products ( 6). 
The . second phase of the subject has to do with 

the programs of the several agencies under the sta­
tutes. I shall confine my remarks, as far as the sub­
ject matter permits, to responsibilities directly related 
to standards although each agency is engaged in 
closely related activities. I have in mind here, re­
search, educational programs, information activitfes 
and the like. 

Turning first to the programs of ~he Public H ealth 
Service. vVe are interested in two activities , with 
which I am sure you at:e familiar. It is nevertheless 
desirable to sketch them briefly because of their re­
lationship and contrasts with activities of tl1e other 
agencies. 

A significant pmt of the PHS milk sanitation pro­
gra~ is the development and periodic revision of 
model ordinances and codes, and the other recom­
mended program guides, for use by states and muni­
cipalities. Among those developed to date are the 
"Milk Ordinance and Code" (12th ed .); "Frozen Des-

serts Ordinance and Code"; and "Recommended Sani­
tary Standards for Dry Milks Used in Grade 'A' Pas­
teurized Fluid l\lfilk Products ." An example of the 
manner in which states and municipalities utilize 
these model ordinances is indicated by the fact that 
the provisions of the "Milk Ordinance and Code" have 
been incorporated into the laws or regulations of 36 
states and have been adopted by more than 1900 
counties and municipalities. 

PHS participates with the states in the conduct of 
a voluntary program for the certification of interstate 
milk shippers. This program was initiated by PHS 
on the basis of requests from the Association of State 
and Territorial H ealth Officers . ,. The basic object­
ive of this activity is to assist tl1e state and local 
health autl1orities in milk shortage areas to obtain 
reliable data on the sanitary quality of fluid milk 
shipped into their jurisdictions from out-of-state 
sources, thus eliminating the necessity of inspections 
by one state of a milk source existing in another state. 

Routine inspections and laboratory control of inter­
state milk shippers are performed by the state and 
municipalities in which tl1e supply is located , using 
tl1e "Milk Ordinance and Code" and tl1e rating meth­
od developed by the PHS as uniform criteria for 
evaluation. The states report to PHS those shippers 
whose products and plants have been rated by them 
in accordance with agreed upon sanitary require­
ments. PHS functions and responsibilities include: 

(a) Comprehensive evaluation of the program of 
each participating state including appraisal of rating 
methods and adequacy of laboratory procedures. 

(b) Endorsement of satisfactory state programs . 
(c) Quarterly publication of a list of certified in­

terstate milk shippers. 
( cl) Periodic spot checks of certified shippers in 

order to validate the sanitation compliance ratings 
submitted by the states. 

At present 36 states and approxin1ately 700 shippers 
participate in this voluntary program. These shippers 
obtain their supplies from an estimated 100,000 Grade 
"A" dairy farms . 

I carmot leave my discussion of the PHS program 
without saying that I am continuously impressed with 
the competency of John Faulkner and his small staff 
in the discharge of their responsibilities in the field 
of milk sanitation. 

The program of the Food and Drug Adminisb·a­
tion in the field of standards, tied as it is to enforce­
ment proceedings of a criminal and civil natm·e, 
involves formal administrative proceedings which dis­
tinguishes the activities from the other two agencies. 

Shortly after the 1938 Act was passed the Food and 
Drug Adminisb·ation began its program of establish­
ing standards of identity for dairy products. The first 
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of these was the standard for evaporated milk prom­
ulgated more than 20 years ago. Incidentally, the 
Food and Drug Aclminish·ation has not established a 
standard of identity of "milk" as such. ·wherever 
the necessity of defining milk in the standards for 
dairy products arises the statement is simply, "The 

· word milk means cows n)ilk." FDA has also defined 
and established standards of identity for cream, light 
cream or coffee cream, light and heavy whipping 
cream. Standards exis t for concentrated milk and 
sweetened condensed milk including condensed milk 
which contains corn syrup solids. In the field of 
cheese standards there has been more or less con­
tinuing action involving numerous amendments over 
the past 15 years . 

There are 65 separate standards for cheeses and 
cheese products ranging alphabetically from "A" -
Asiago, an Italian-type cheese - to "vV"-Washed 
curd cheese. 

I hesitate to mention ice cream standards but a 
statement on FDA's activities in the area of dairy 
products standards would not be complete without 
doing so. H earings on standards for ice cream and 
related products began in January 1942. It appeared 
that they may have been promulgated in the forties , 
except that the vVar Food Adminish·ation, because of 
its 'i\' ar Food Order No. 8, intervened with a request 
to FDA that they be held up . Nothing fmther 'vvas 
clone until January 1951, when a second hearing com­
menced which ran intermitently for 2 years , adjourn­
ing on New Years' Eve 1952- more than 7 years ago. 
'i\lhile many forecas ts have been made over tlus period 
as to when tl1e final order establishing standards will 
be promulgated, tl1ere is good reason to b elieve that 
the final order will be published in the very near 
future. The most recent obstacles to the conclusion 
of the matter bas been the general workload imposed 
upon FDA by the Food Additives amendment, but 
also involved is the particular application of the food 
additives amendment to several of the emulsifiers 
which were excluded in tl1e tentative order under the 
so-called per se doch·ine but which now appear to be 
safe food additives under tolerances which may be 
permitted . 

Under the Agricultural Marketing Act of 1946, 
grades have been published and amendments added 
for the following products: butter, cheddar cheese, 
swiss cheese, nonfat dry milk, both spray and roller , 
dry whole milk, dry buttermilk and dry whey. In con­
nection with the butter grades, a final revision has 
been published which will become effective on April 
1. As supplemental material to the butter grades, is 
a publication titled "Probable Causes of Certain 
Characteristics in Butter." This document is not a 
part of the standards but is inte~ded primarily for 

the information of butter makers. It spells out the 
causes for some 25 flavor defects in butter and is an 
extremely valuable tool to assist in upgrading butter. 
Dairy products processed and packaged in ant ap­
proved plant shall be graded and/ or inspected and 
may be identified with official inspection or grade 
labels including the USDA seal. The familiar AA 
grade butter is such a product. Closely associated 
with the grades established · for the dairy products 
mentioned is the "Minimum Specifications for Ap­
proved Plants Manufacturing, Processing and Packag­
ing Dairy Products," the enabling statute authorizing 
tl~ is which I previously mentioned. 

The Dairy Division also has a responsibility dele­
gated to it by the General Services Adminish·ation 
under which it develops and publishes, after extensive 
collaboration with the federal purchasing agencies 
and consultation with the affected industries, F ederal 
Specifications for Dairy Products which are pur- , 
chased by the several government procurement agen-' 
cies. Ed Small, who under Herb Forest, does a re­
markably fine job in this field had occasion at the 
time the Cottage Cheese specifications were under 
development stated: 

"Jn developing a Federal Specification or revision thereof 
we consult and obtain data from various agencies and industry 
groups as considered necessary. \.Yith respect to industry con­
tacts it has been our policy to work with and through trade as­
sociations and their committees on research, quality specifica­
tions and packaging. 

"F ederal Specifications are designe<;l solely for t11 e pur­
pose of product procurement by Federal civilian and military 
agencies, other than Commodity Credit Corporation . They 
have no application to any operation other than the selling 
or offering of products for sale to such agencies." 

Specifications for some 15 dairy products pur­
chased by government agencies are, presently in­
volved; many of them are in the process of revision. 
Among these are milk itself, cottage cheese, liquid 
skim or defatted milk, chocolate milk and chocolate 
drink, cultured buttermilk, sour cream, half and half, 
ice cream, butter, cheddar cheese, swiss cheese, pro­
cess American cheese. Many of these specifications 
are in various stages of revision. 

At the outset, I indicated that I would discuss some 
similarities, differences and areas of possible duplica­
tion in the programs. In this connection, I would 
mention-first, that the tendency, purpose or effect 
of at least parts of the programs of each of the three 
federal agencies is the elimination of trade barriers . 
In the famous D ean Milk Company case ( 7) involv­
ing the milk ordinance of the City of ~~ladison , the 
value of the model ordinance and code in overcoming 
interstate barriers is refl ected by the Supreme Court 
which held that a provision of a Madison ordinance 
imposing a 5-mile limit on the location of pasteuriza­
tion plants selling milk in that city was unconstitu-
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tional in that it unreasonably discriminated against 
interstate commerce. In support of its holding, the 
Court pointed out that, in lieu of the 5-mile limita­
tion , Madison could avail itself of reasonable nondis­
criminatory alternatives adequate to protect the 
health and safety of its people, such as the provisions 
of the milk ordinance developed by the Public H ealth 
Service. 

·with respect to the Interstate Milk Shipments Pro­
gram of PHS, it can be said that although there is no 
requirement that a would-be importing state must ac­
cept milk from another jurisdiction which has been 
certified under the program, the increasing use of 
the program has had an important tendency in the 
direction of the free flow of milk b et"1een the states. 

So far as the D eparhnent of Agriculture's contribu­
tion to the demolition of trade barriers , I have pre­
viously quoted the directive of Congress concerning 
trade barriets. In the case of standards of identity 
under the Food and Drug Act, the impact on trade 
b arriers derives from the application of the legal doc­
trine of Federal occupation of the field or preemption. 
This matter is one which has been receiving particu­
lar attention recently in view o£ the long expected 
and soon to be promulgated standm-ds for ice cream 
and related products . 

As counsel for the International Association of Ice 
Cream .Manufacturers , I was asked for an opinion 
on the question of whether or not an importing state 
whose standard of iden 'ity for ice cream was differ­
ent from the Federal standard, could exclude a prod­
uct produced in anotlter state conforming to the 
Federal standards. A higher butterfat requirement 
in the importing state would present the question. 
My opinion, based on a number of decided cases pre­
senting similar situations, was to the· effect that the 
importing state could not exclude such a product . 
The general counsel of the Food and Drug Adminis­
tration has expressed the same view in responding to 
inquiries presented. 

A question vvbich I believe is somewhat perplexing 

to the D epartment of Agriculture has to do with 
the absence from its standards for grades of some of 
the requirements of the Food and Drug Act. For 
example, the standards for grades do not provide for 
zero tolerances for antibiotics and pesticide residues. 
All of the USDA grades provide, "that compliance 
with these standards does not excuse failure to com­
ply with the provisions of the F ederal Food, Drug 
and Cosmetic Act." It seems to me that such a pro­
vision is all that is necessary in the public interest. 

Since, in prosecutions under the Food and Drug 
Act, there is tak€n into account, in appropriate cases, 
the terms of the USDA grades, in addition to the 
specific requirements of the Food and Drug Act it­
self; there is ample protection for the buyers of such 
graded products. 

Concluding, let me say-as I am sure you have 
noted- ! have really only scratched the swface of the 
subject assigned. I am impressed by two facts , how­
ever; (a.) despite all of the activity in the field of 
Federal standards there is surprisingly little real con­
flict, and (b) in political matters it becomes clearer 
every day d1at we are necessarily having to make 
policy and take action because the nations are living 
in one world. So in the field which we have been 
discussing, it appem-s that the regulatory trend is 
necessarily taking cognizance of the fact that we me 
living in one country. 
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REHABILITATION AND RENOVATING OF THE 
EVANSVILLE-VANDERBURGH COUNTY FOOD 

HANDLING ESTABLISHMENTS1 

J AMES C. BARRINGER, JR. 

Evansville-Vanderburgh County Health Department 

Evansville, Indiana 

Reasons wh ich demanded t he rehabili t a t ing of t he food 
handling establ ishments throughout Eva nsville and Vand­
erbu rgh County, India na, a re p resented. In addition, t he 
approach and methods used by t he Eva nsville-Vander­
burgh County Heal th Department in obtaining thi s re­
habili t ation a re given. Also discussed are the p roblems 
which deve loped du r ing the enforcement of th is prog ra m 
and the sol utions to these prob lems. 

The Evansville-Vanderburgh County Food Inspec­
tion Program originated in its present fmm during 
the later part of 1948. This program consisted of 
routine inspections of eating and drinking establish­
ments throughout the area conducted under the 
authority of the Indiana State Health Department 
Regulation and the Evansville Restaurant Ordinance 
No . 1770. For all practical purposes, these are the 
same except that the City Ordinance requires an an­
nual chest x-ray for all food handlers. 

Late in 1951, the department initiated a retail gro­
cery inspection program and in the years since 1951, 
practically all food handling establishments tlu·ough­
out Vanderburgh County have come under tl1e inspec­
tion program. The types of establisments now in­
spected, other than eating, drinking, and retail gro­
ceries, are poultry and fish eviscerating plants, 
bakeries, candy manufachuers, and nursing home 
kitchens. 

Considerable improvement has been obtained in 
all of these establishments since 1948. These im­
provements have been attained by concenh·ation of 
effort on those iteiJlS in each establishment which had 
the greatest public health significance from the stand-
point of disease prevention. . 

The items referred to are toilet and lavatory fa­
cilities, water supplies, refrigeration, dish washing 
and sanitizing, storage and handling of food, storage 
and handling of utensils, wholesomeness of all types 
of food and drink, consh·uction of utensils and equip­
ment, cleaning of utensils and equipment, disposal of 
waste, botl1 solid and liquid, display of food and 
drink, and cleanliness of employees. 

However, throughout these years, tlw program 
more or less overlooked some of the items on the in-

!Presented at the Ninth Annual Meeting of the Indiana As­
sociation of Sanitarians, June 9-11, 1959, Indianapolis, Indiana. 

spection report. These items were floors , walls, ceil­
ings, lighting, ventilation, and rat-proofing. All but 
one of the above are normally classified as struch1ral 
items. 

The impression should not be left that the pro­
gram overlooked these items completely. Taturally, 
cleanliness was insisted upon. In the past it was our 
policy to require them to be kept as clean as p.ossible, 
but without giving much thought to the fact that it , 
was nemly, if not entirely impossible, to clean prem­
ises satisfactorily when consh'llction was poor. There­
fore, in reality as far as good construction was con­
cerned these .items vvere overlooked or given only 
cursory consideration. 

Consequently, over a period of ten years, these had 
deteriorated to a new low and thus presented a prob­
lem. It is likely that our position regarding these 
items is not much different than that of other depart­
ments . How many tin1es have you heard health rep­
resentatives make the statement, "these structural 
items are minor"? How many times has it been 
stated by health representatives that, "floors are not 
important; people don't eat off of them." Vilhile 
structural items may be minor compared with food 
wholesomeness and refrigeration, it is our conviction 
that sanitary operation must include floors , walls and 
ceilings, consh·uctecl of material which is smooth, 
washable and easily-cleanable. 

R EVIEW O F HESULTS 

Upon reviewing our survey results of the last ten 
years, it was obvious that in sections of the program 
where effort was concenh·ated, considerable improve­
ment had been made. For example, early in 1955 
and mainly due to the 1954 rating survey report, a 
program was initiated to obtain proper dish washing 
and sanitizing in all eating and drinking establish­
ments . The 1954 survey showed 34% in violation of 
this item. 

From this it was detenninecl that the majority of 
violations exis ted clue to the fact that two compart­
ment sinks were not being used properly. This, in 
many cases, was clue to an inability to maintain the 
water temperature at 170°F. throughout the entire 
dish \\'~l :,hing period. 

, ', 
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Vilith the existing situation in mind, each operator 
was allowed six months to provide some approved 
method. In those cases where two compartment 
sinks were used, it was required that the operator 
prove conclusively that hot water of the proper tem­
perature could be obtained and maintained through­
out the entire dish washing period. 

While approving or disapproving these facilities, 
it was determined that watel", entering a cold sink 
at 200°F . from the tap, will dissipate at least 15 to 20 
degrees before the first dish is placed in the sink. 
After a load of dishes is put into this water, the tem­
perature will dissipate another 15 to 20 degrees. 
Therefore, on this basis, one might be able to s~nitize 
one load of dishes at l70°F. even though the tempera­
ture of the water received at the tap is 200°F. Hence, 
the problem of temperature maintenance in a two 
compartemnt sink presented real difficulty. At the 
end of six months, we had very few two compartment 
sinks in operation. The remaining few were located 
in small establishments where it was only necessary 
to vvash and sanitize one load of dishes per meal. 

The effectiveness of this program was demonsh·ated 
during our next survey where only 12% of establish­
ments were in violation. This was a reduction of 
20% on this one item alone. 

Since that time, additional programs regarding 
items other than sh·uctural have been started for the 
purpose of obtaining a higher degree of sanitation in 
our establishments. However, those items known as 
the structural items, which were considered as minor 
up to this time, suffered considerably on our surveys. 

FuRTI-IER S u RVEY EvALUATION 

In many areas other than the State of Indiana, reg­
ulations and ordinances provide separate penalties for 
es tablishments which do not provide properly con­
structed floors , walls, ceilings, lighting, ventilation, 
and the miscellaneous items. This is under a grading 
program . However, in Indiana, since the State Law 
does not provide for a grading program and does not 
exempt establishments from meeting these require­
men ts, it is then necessary for the purpose of obtain­
ing an effective program, to insist that all items under 
the State Law be 90mplied with whether they are 
structural or operational. 

Our survey ratings throughout the last ten years 
have progressively improved over the preceding sm­
vey, except our last survey which was conducted late 
.jn 1956. At this time, we eA.'Perienced a drop of 3.3% 
from our 1954 survey. At first, the easy way was 
taken on the premise that this drop was due to the 
5% differential permitted between surveying officers. 

As the survey results were reviewed further, it was 
noticed that several item defects were reported quite 

. 
Figure 1. New ventilation hood with easily removable grease 
filters, adequate easily removable light fixtures, and easily 
cleanable walls behind permanent equipment . 

regularly. These items were floors , walls , ceilings, 
lighting, ventilation, toilet facilities, lavatory facili­
ties, and rat-proofing. As this problem was studied 
and the past survey results analyzed, we became 
more convinced that a program to obtain the conec­
tion of these items was necessary. 

First, it was decided that we must assme omselves 
that everyone concerned, including the food sanitar­
ian, the supervisor, and the writer were in accord in 
thinking as to what would be acceptable. Therefore, 
it was necessary to hold staff meetings for the pm­
pose of obtaining uniformity. For the next three 
months, we met at least eight working homs per 
week to discuss problems and solutions. 

Figure 2. A. "before" picture showing a concrete floor in an 
establishment which is far beyond repair. It is not smooth 
nor easily cleanable. 
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Figure 3. This floor has been re-constructed so it is smooth, 
and easily cleanable. It is an "after" picture to conh·ast with 
Figure 2. 

Sanitarians would bring in different sb:uctural prob­
lems encountered in different establislm1ents and we 
would begin analyzing these individually. The 
group would then determine what would be accepted 
as being smooth, washable, and easily-cleanable. (See 
Figures 2 and 3 ) . 

Upon detem1ining what was acceptable, a memo 
was w1itten and each sanitarian given a copy so there 
would be no future mistmderstanding on this particu­
lar item. All other items involved were attacked the 
same way and a group decision made. 

Since that time, the sanitarian's memo manual con­
tains 50 to 75 memorandums. It was necessary for 
awhile for the sanitarian to cany his manual with 
him and take time out during the inspection to re­
view the manual to ~btain answers to questions. This, 
however, was not a detenent and proved to be such a 
satisfactory way to handle these seven items, that we 
continued to discuss the entire inspection program on 
an item by item basis. The answer was agreed upon 
and a memo was prepared. Even though we have 
over twelve months of this structural program under 
way, the majority of sanitarians will refer to the 
memo manual numerous times during each working 
week. 

As stated earlier, these decisions were made sbict­
ly by the maj01ity of our sanitarians after a thorough 
discussion period. In some cases, it necessitated 
taking a vote to dete1mine how we would approach 
the matter. In a few cases, mistakes were made and 
it has been necessary to revise our program on those 
particular items. 

Information was obtained from the National Sani­
tation Fotmdation, the Indiana State Board of H ealth, 
The U. S. Public H ealth Service, and other agencjes 
regarding usuable material in establishing this pi a­
gram. 

However, in the majority of cases, it was necessary 
to work out om· own problems and make our own 
decision as to what we were going to accept. In 
addition, it was necessary to decide upon other items 
such as approved methods of venting toilet rooms, 
rat-proofing of buildings, adequate lighting, and ven­
tilation of food preparation areas. 

VENTILATION SYSTEMS STUDIED 

Much effort was put forth by all concerned to ob­
tain information regarding the proper design of ven­
tilation systems, including hoods, filters, duct work, 
and fans to serve the food prep aration areas. To ob­
tain information regarding these items many meetings ' 
were held and we finally developed a design sheet 
for determining the size of hoods, filters, duct work, 
and fans. 

ContJ.·ary to some opinion, it doesn't take a ventila­
tion engineer to design a system of this type in the 
majority of cases. However, there are instances 
where it would necessitate the service of an engineer. 
But, as sanitaTians, we can provide a much needed 
service to food service operators if we are capable of 
designing sin1ple ventilating systems. The value of a 
good ventilation system in a food preparation area is 
most significant both for the purpose of removing 
the cooking odors before they enter the serving areas 
and for removing grease and condensate before these 
collect on floors , walls, ceilings, utensils, equipment, 
fixtures, and the like. In adition, cost ill maintaining 
these facilities iJ.1 a clean condition is reduced. An­
other asset is that good ventilation provides comfort 
to the operator and his employees whose work is car­
ried on in these areas (See Figure 1) . 

STH CTUl~AL NEEDS MAY DIFFEH 

After determinu1g what material would be accept­
able, when installed properly, it was then necessary 
to decide if all areas of a food establishment needed 
to meet the same requirements . For example, would 
the floor n1 a storage room where only bottled bever­
ages are stored, have to meet the same requirements 
as a food preparation area where food is actually pre­
pared? This particular problem would similarly 
exist when dealing with all the other stJ.·uctural items. 
Upon gathering all of this necessaq information and 
feeln1g that our men were uniform in then· thinking 
regardn1g these seven items, the next step was to de­
termine how to approach this problem with the 
operator. 

1- ' 
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R ELATIONSHIP \ iVrn-I OPERATORS 

After several discussions, it was decided that this 
program should consist of at least three phases with a 
maximum length of time consisting of six months in 
each phase. 

The first step was to devise some way of preventing 
buildings not suitable for the housing of a food hand­
ling establishment, due to sb:uctural defects, from 
being opened by a new owner or operator. This por­
tion of the program dealt with buildings that, at this 
time, were not housing food establishments, but at 
one time or another had housed such an establish­
ment. 

A letter was prepared and sent to the owners of 
these buildings notifying them that the building in 
its present state did not meet the minimum structural 
requirements of the state and local regulations and 
ordinances ,governing food handling establishments. 
Therefore, before this building would be approved 
for use as a food establishment, certain sb·uctural 
items vvould have to be corrected and approved by 
the depru:tment. 

In a period of tlu·ee or four montl1s, over 330 let­
ters of tl1is type went to different owners. A few 
owners called asking what should be done. In such 
cases, an appointment was made and the sanitarian 
would meet with the owner at tl1e site of the estab­
lishment . H e then explained to him what needed 
to be done to make tl1e building acceptable for a 
food es tablishment. 

This was a very important part of tl1is entire pro­
gram. This was done as a preventive measure since 
it was not legally possible for us to deal with the 
owner of a building unless he was also tl1e operator 
of the establishment. But, by having records we 
could show that the owner had been notified and 
tlmt this specific building would not be approved . It 
was felt that the operator might have some legal re­
course against the owner when we ordered the opera­
tor to cease operation due to tl1e fact tl1at tl1e prem­
ises did not meet with tl1e minimum requirements . 

Thus far, all owners have accepted tl1e fact tl1at 
their building is not satisfactory. Therefore, they 
have not leased or rented them for food handling 
establishments. This then allowed us to proceed 
with phase one of ot-lr program. 

This phase consisted of sending a form letter to 
the owner of each building where sb"Uctmal defects 
existed . This letter informed tl1e owner that defects 
existing would prevent his property from complying 
,~ith all of tl1e state and local regulations and ordin­
ances governing food handling establishments. In 
addition, we solicited his cooperation in helping to 
eliminate these defects witl1in six months from the 
date of notification. vVe again encouraged the own-

ers to contact the deparbnent for an appoinbnent 
whereby these items could b e discussed individually 
with him at tl1e site of his establishment. 

To the amazement of the deparbnent, 35% of more 
than 500 establishments falling under phase one were 
corrected by the owner witl1in a six months period. 
We believe the operators of these establishments were 
highly pleased with tl1e approach taken by the de­
parbnent. However, in doing this again, one change 
in this phase would be made. This would be to send 
a copy of the srune letter to the operator as well. 

Six months from the date of our first letter in­
volving those establishments where the sb"Uctural 
defects had not been corrected to our satisfaction, 
phase t\vo of the progrrun was started. 

This phase consisted of a form letter to the opera­
tor with a copy to the owner of those establishments 
where defects still existed. The letter informed the 
operator tl1at due to tl1ese defects his establishment 
did not comply witl1 tl1e regulations and ordinances. 
In addition, we solicited his immediate cooperation in 
correcting tl1ese items witl1in six months from the 
date of tl1e letter. It was pointed out that should he 
decide to rent, lease or sell his business to another 
operator, the establishment would be ordered closed 
until such time as all of the sb·uctural defects had 
been corrected and approved by the department. 
This eliminated the shuffling of an establishment 
from one operator to another and thereby nullifying 
the procedure which had been initiated with the 
original operator. 

At tllis stage, we solicited the cooperation of the 
local newspapers. A news release was published 
every thirty days for four or five months warning po­
tential owners or buyers of food handling establish­
ments to check with tl1e Health Deparbnent b efore 
purchase of an establishment. By doing so, they 
could be assured the establishment met with the ap­
proval of the deparbnent. In addition, the Indiana 
Alcoholic Beverage Commission was contacted with 
the request that tl1e deparbnent be furnished a list 
of establishments whose licenses were to expire in 
the succecling three weeks. 

vVhenever a license was to be b·ansferred, we no­
tified tl1e new operator tl1at these defects would need 
to be corrected before we would approye this trans­
fer to the Alcoholic Beverage Commission. In addi­
tion, before an approval for a new Alcoholic Beverage 
Commission License was granted by this depart­
ment, whether for a new or an old operator, all sh'Uc­
tural defects had to be corrected. 

Tllis phase has been very effective. Now, both 
the owner and the operator realize that each has 
been notified that there are certain conditj.ons which 
must b e corrected ; 
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SHARING Tr-m CosT 

We started to receive calls at the beginning of this 
phase from both the owner cmd the operator asking 
the department whose responsibility it was to pay for 
these corrections. The standard recommendation 
was to encourage both the owner and the operator 
to join together and accomplish this for the benefit 
of each . This was the right approach due to the fact 
that if the operator decided that he couldn't afford 
to make these corrections and was forced to stop op­
erating, then the owner would receive a "close letter" 
stating that his building could not be used by a new 
operator until corrections had been made. This then, 
would put the enru·e cost on the owner if he desired 
to rent or lease the building for food service purposes . 

PROGRAM E FFECTIVE J'\'ESS 

To show the effectiveness of the program at this 
stage, it is pertinent to quote some figures. At the 
start of phase one, we were dealing with 954 food 
handling establishments throughout Vanderburgh 
County. Of that total, 419 received letters regarding 
improperly conshl.tcted floors . As of January 1, 
19602

, 358 floors were corrected in a manner meeting 
approval. This means that 85% of the floors in viola­
tion at the start of the program had been corrected. 
It also means that the total establishments which now 
have properly consh·ucted floors is 94% compared to 
a low of 56% as of July 1958. 

Of the total number of es tablishments, 378 letters 
were sent regarding poorly consh·ucted walls. As of 
January 1, 1960, 341 of these have been corrected 
which is 90% of those that had defects. This means 
that 96% of our establishments have properly con­
structed walls compared with 60.5% at the beginning 
(See Figmes 4 and 5 ) . 

Of the total number of establishments , 308 letters 
were sent out regarding poorly consh·ucted ceilings, 
As of January 1, 19,60, 289 had been corrected. This 
is an increase of 93% of those in violation. Therefore, 
we now have 98% of our total establishments with ap­
proved ceilings compared to the original 68%. 

Of the total number of establishments, 113 letters 
were sent out regarding improper toilet facilities. As 
of April 1, 1959, 126 have been corrected . This 
shows 13 more corrections than letters sent out. This 
was due to the fact that om sanitarians sold the cor­
rection of 13 of these defects without a letter of noti­
fication . Toilet facilities now are close to 100%, as 
far as proper consh·uction is concerned . 

2Since this pap er was presented before the Indiana Associa­
tion of Sanitarians in }Lme of 1959, revisions ha ve been made 
to January 1, 1960, f:Jr publication purposes . 

F igure 4. A "before" picture showing a very poor ceiling 
and wall area directly over a food preparation area. 

Of the total number of establishments, 189 letters 
went out regarding rat-proofing. As of January 1, 
1960, 178 of these have been corrected, which is 94% 
of those that were in violation. Therefore, 99% of 
our establishments comply on this item instead of the 
original 80%. 

Since July 1, of 1958, 249 new ventilation systems 
-have been installed. This particular item was not in-

Figure 5. An "after" picture showing improvement in con­
trast to the unsatisfactory condition shown in Figure 4. \ Valls 
and ceiling of this food preparation area are now in good con­
clition for ease of maintenance. 

, 
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eluded in our letters because it was felt that we could 
sell this item without correspondence. The results 
bear this out. Our sanitarians have done an out­
standing job in selling proper ventilation. Our records 
show that remarkable progress has been made. In 
no instance has legal action been necessary. 

FEw EsTABLISHMENTS CLOSED 

The reader might assume the closing of the major­
ity of establishments. This is not the case. Since 
June 1, 1958, 76 establishments have closed. Of these 
76, our sanitarians were able to determine from the 
operator that 16 closed due to poor business, 14 due 
to illness or death, 7 by fire, 6 by destruction of the 
building, 5 for new locations, and two for martial 
trouble. Tl1is leaves only 16 of the 76 which closed 
for reasons unknown. In addition to tills, since June 
1, 1958, we have had 40 new establishments open for 
business. Therefore, there has been a loss of but 36 
establishments which on a percentage basis is actual­
ly lower than the years before the start of this 
pro~ram. 

The writer believes that if a thorough investigation 
was conducted at this time, it would be shown that 
all but about 5 per cent of the establishments now 
have sound construction. It is the department's aim 
to obtain corrections in 99 per cent of the cases by 
the end of the entire program. This will leave but 
1 per cent where legal action is necessary. In figures 
this would be 10 establishments. 

THIRD PHASE FOLLOW-UP 

1 Now phase three of the overall program is in opera-
tion. . This phase will consist of a written order to the 
operator pointing out each individual violation with a 

copy to the owner. This order will allow the operator 
six months to correct the defects and will state that 
if these defects are not corrected at the end of that 
time, the case will be forw·arded to the city attorney 
and the county prosecuting attorney's office for legal 
action. 

B Asrc SouND STRuCTuRE 

This program has proved conclusively that the 
starting point for good sanitary control of any food 
handling establishment is a good sound, easily-clean­
able, rodent and insect proof structure. Only after 
having obtained proper structural conditions, can one 
consider his program as being effective. Operational 
.procedures are of course highly important, but the 
foundation stone is good structure. 

EDUCATION OF UTMOST IMPORTANCE 

In approaching a program of this size, one must be 
aware of the fact that better than a thousand differ­
ent people are involved. Thus, unless this program 
is sold on an educational basis, in a fair and impartial 
manner, this large number of people can be agitated 
to the point where they will join together and fight 
the entire plan. 

A situation of this type developed in the early 
months of the plan and there was considerable op­
position from a minority of the operators and owners. 
However, the department started immediately to sell 
the program to community and civic organizations. 
\ Vithin less than six weeks, this opposition had been 
overcome. Vve now have as nearly complete harmony 
as possible among the industry and this department 
and our purpose of assuring safe and sanitary food 
handling establishments to serve the citizens of Evans­
ville and Vanderburgh County is vvell on its way. 
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A SIMPLE AND RAPID RESAZURIN REDUCTION METHOD WITH 
STREPTOCOCCUS THERMOPHILUS FOR THE DETECTION OF 

INHIBITORY SUBSTANCES IN MILK1 

c. c. PROUTY 

Department of DaiTy Science, 

vVashington State University, Pullman 

( Received for publication April 1, 1960) 

Several workers (7-10) have shown that Strepto­

coccus thennophilus is sensitive to penicillin at levels 

of 0.01 unit per milliliter. Berridge ( 4) used S. ther­

mophilus as the test organism in determining the 

presence of penicillin in milk. Bromcresol purple 

was added to the milk, after which it was inoculated 

with the test culture and periodic observations made 

for color changes associated with acid development. 

Using a culture maintained in the logarithmic phase 

of growth he was able to demonsu·ate the growth in­

hibiting effect of penicillin at the level of 0.0037 units 

per ml. of milk. He found the sensitivity of the test 

to vmy inversely with the size of the inoculum. Col­

lins ( 5) described a method, using S. thermophilus, 

for detecting inhibitory substances in milk. Follow­

ing pasteurization of the samples at 143°F. for 30 

minutes they were inoculated with a milk culture of 

the test organism and incubated at 104°F. for 16 

homs. Samples that were not coagulated at the con­

clusion of the incubation period were consideTed to 

contain inhibitory substances. Penicillin G potassium 

was detected by . this method at the level of 0.02 units 

per ml. of milk. Aureomycin HC1, Dihydrostreptomy­

cin sulfate, Terramycin HC1 a11d Teu·acyn HC1 were 

detectable at levels of 0.50, 6.50, 0.70 a11d 0.90 gamma 

per ml. of milk respectively. 
Neal and Calbert (11) used S. thermophilus as the 

test orgm1ism in the TTC ( 2, 3, 5-u·iphenyltetrazolium 

chloride) method fo'r determining antibiotics in milk. 

Parks and Doan (12 ) found, that by using S. thermo­

philus as the test organism in the TTC method, it was 

possible to detect penicillin G at the level of 0.006 

units per ml. of milk. 
Leber ( 9 ) used a resazurin reduction method for 

determining the activity of stmi:er cultures. Angevine 

( 2 ) adapted this test for the detection of inhibiting 

substances in milk. 
Arret and Kirschbaw11 ( 3) described a disc bioassay 

method designed to detect penicillin in concenu·ations 

as low as 0.05 units per ml. of milk, following an in­

cubation period of 2~ hours. The Food a11d Drug 

1Work was conducted under Project 1499. vVashington Agli­

cultmal Experim ent Station, Pullman. 

Adminisu·ation has given this method wide publicity. 

Johiis ( 8) presented a critical discussion of the meth­

od described by Arret and Kirschbaum. 

This paper describes a screening method for detect­

ing inhibiting substances in milk with emphasis on 

penicillin. The method uses the resazmin reduction 

technique with S. thermophilus as the test organism. 

This method requires a mininmm of equipment, most 

of which usually is folmd in a dairy plant laboratmy. 

Such equipment includes (a) a thermostatically con­

trolled water bath, (b) screw capped test tubes or 

vials into which approximately 10.0 ml. of milk can 

be dispensed without the use of a pipette, (c) test 

tube racks, ( cl) pipettes of a convenient capacity ( 5-

10 ml. ) graduated in milliliters , and (e) screw cap­

ped prescription type flasks or the usual laboratory 

type flasks for preparing a milk culture of S. thernw­

ph:ilus. It is assumed that dairy plant laboratmies are 

equipped with an autoclave a11d an Arnold steamer. 

In the absence of an Arnold steamer, facilities for this 

purpose ca11 be readily improvised using a gas burner 

or hot plate and a covered rectangular p an. 

The procedure for cmTying out the test is as 

follows: , 

l. After thoroughly mixing the sample it is poured 

into a 3-dram screw capped vial containing 0.05 mg. 

of dry resazurin as described by Golding ( 6 ) . The 

preparation is further described in U. S. Patent 2,609,-

275. A vial of the same type as used with the Golding 

modification, but chm·ged with 1.0 ml. of the stand­

ard resazurin solution ( 1 ), is equally satisfactmy. 

Fill the vial to within )~ inch of the neck. This will 

be at approximately the 10 ml. level. Screw capped 

tes t tubes graduated at the 10.0 ml. mark can be used. 

It is not necessm-y to replace the screw caps until af­

ter the next operation, thus saving time. 

2. Heat the filled vials in flowing steam for 5 to 

10 minutes and cool at once to l00°F . or lower. Heat­

ing inactivates the native flora and the leucocytes 

of the milk, which otherwise might exert reducing 

action during the subsequent incubation period. Lit­

tle or no deterioration of penicillin results from this 

heat treatment. 
3. Inoculate the vials with a culture of S. thenno-

, ', 
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philus. Prepare a milk culture by incubating freshly 
inoculated sterile non-fat milk overnight at 37-38°C. 
The resulting culture should b e coagulated. It will 
be difficult to pipette with accuracy and to overcome 
this, mix 60 parts of the cultme with 40 parts of ster­
ile water. Inoculate the samples with 1.0-ml. por­
tions of the culture-water mi,xture. This rate of in­
oculation has proved adequate to induce complete re­
duction of resazurin in penicillin-free milk during the 
2-hour incubation period. vVhen numerous samples 
are being examined the use of a 10.0-ml. graduated 
pipette serves to speed the operation. The screvv 
caps are replaced following this operation. 

4. Place the tubes in a thermostatically controlled 
water bath adjusted to a temperature of 102-104°F. 
and incubate for two hours. Since a slight decrease in 
the temperatme of incubation will retard the rate of 
resazuriJ1 reduction, care should b e exercised to main­
tain the teniperature within the specified range. Mix 
the contents of the vials thoroughly at the start and 
several times during the last 30-40 minutes of the in­
cubation period. Observe the degree and time of re­
duction as indicated by the color change from pink 
to white. 

5. Controls. Prepare control samples of milk with 
known amounts of penicillin, namely 0.03, 0.02 and 
0.01 units per milliliter . These may be prepared by 
accurately weighing the desired amount of pme so­
dium penicillin G, dissolving it in a phosphate buffer 
solution ( dibasic potassium phosphate 2 gm., mono­
basic potassium phosphate 8 gm ., distilled water 1000 
mi. , pH 6.0 ), and then diluting it with milk to obtam 
the desiJ:ed concentrations. The usual volumetric 
pipettes and volumeh·ic flasks are required for this 
operation. 

T~1ese standard milk-penicillin preparations can be 
placed in vials, frozen, and stored until ready for 
use. They are h·eated in the same manner as the 
test samples. A sample of known penicillin-free milk 
should be included as a negative control. vVhen nu­
merous samples are being examined it is very likely 
that negative samples always will b e present. 

6. Intrepreta.tions. Samples that contain no inhib­
iting substances usually will show complete reduction 
to white after two hours of incubation, indicating that 
the test organism has grown actively. Samples that 

remain pink after two hours indicate the presence of 
inhibiting substances . Since S. thermophilus is high­
ly sensitive to penicillin the conh·ol samples, partic­
ularly the levels of 0.03 and 0.02 units per ml., will 
remain pink even on extended incubation. At the 0.01 
unit level resazurin r eduction usually is delayed. 

The presence of any inhibitory substance is con­
sidered to be undesirable. In order to show that pen­
icillin is involved an additional sample of the milk 
will need to b e treated with penicillinase and exam­
ined in the same manner as before. 

The operator should run several preliminary h·ials 
with adequate conh·ols, to acquaint himself with the 
characteristics of the culture and to test the sensivity 
of the resazurin available to ~. . 
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Robe1t A. Taft Sanitary Engin eerin g Center, Public Health 

Semice, U. S. Department of H ealth, Education, and Vvelfare, 

C·incinnati, Ohio 

The Subcommittee on Standard Methods which 
prepm·ed the 11th edition, to be published in the fall 
of 1960, is comprised of nine reference committees of 
three or four memb ers each, with each committee 
responsible for reviewing trends and changes in 
certain m·eas and for revision of related chapters. 
The following summary itemizes the principal chang­
es they have made in the 11th edition of Standard 
Methods for the Exam:inat-ion of Dairy Products. In 
addition to review by subcommittee members , all 
material has ben reviewed by members of the APHA 
Coordinating Committee on Laboratory Methods and 
by other individuals having an interest in special 
fields. Upon recommendation of the Coordinating 
Committee on Laboratory Methods and the Commit­
tee on Evaluation and Standards, the Governing 
Council approved publication of the 11th edition as 
an official report of the American Public H ealth As­
sociation. This review has been prepared for general 
information. 

The general format of the 11th edition will be 
identical with that of the lOth, except that the ap­
plications and interpretations now collected in Chap­
ter 1 have been incorporated in the respective chap­
ters on analytical procedures. This has resulted in a 
shorter inh·oductory chapter which considers basic 
public health concepts for the sanitary quality of 
dairy products, inspection, laboratory control, screen­
ing tests , and the relative accuracy of methods of 
measuring sanitmy quality. New materials include 
a discussion of radioactivity in relation to milk, re­
cent applications of split sample tests, and the need 
for nevv quality tests for use by either official agen­
cies or indush·y. 

The collection of samples of milk and cream has 
been discussed in a separate chapter. Special at­
tention has been given to new material on collecting 
samples from large tanks m1d vats, and em·oute 
samples from bulk farm tanks. 

B ACTERIOLOGICAL i\I!ETHODS 

No major chm1ges have been made in the agm· 

1Chainnan, Subcommittee on Standard Methods for the Exam­
ination of Dairy Products of the Coordinating Committee on 
Laboratory Methods, American Public H ealth Association. 

plate count procedure. Although previous editions 
described a test to detect possible toxicity of buffered 
phosphate dilution water, no test was provided for 
determining whether distilled water is free from toxic 
substances. Consequently a recently developed 
microbiological test for detection of growth inhibi­
tion or stimulation in distilled water will be included 
in the 11th edition. By adding small amounts of in­
dividual chemicals to sepm·ate portions of distilled 
water and inoculating with selected cultures of micro­
organisms, it is possible to determine whetl1er the 
water contains excess amounts of nih·ogen, carbon, 
toxic metals, etc. 

Theoretical compmisons indicate tl1at the 3-out­
of-4 method of averaging bacterial counts is consider­
ably more sh·ingent than tl1e logarithmic average in 
grading tl1e bacterial quality of milk. Recent studies 
have shown that the 3-out-of-5 method agrees more 
closely with logarithmic averages m1d this will be in­
cluded in the 11th edition. 

The direct microscopic count method has been en­
tirely rewritten and will appear in a separate chapter. 
The polychrome metl1ylene blue stains in the lOth 
edition will be replaced by tl1e Levowitz-vVeber 
modification of the Newman-Lan1pert stain. The 
importance of adequate illumination is 'emphasized 
and the 11th edition will stipulate use of a better 
microscope lamp, preferably research type, equival­
ent to at least 100 watts illumination and having a 
reflector, condensing system and iris diaplu·agm. 

Little chm1ge has been made in dye reduction tests 
which are regrouped in a separate chapter. Although 
the resazurin "triple-reading" test will be retained, 
the "one-hour" resazurin reduction test in the lOtl1 
edition will not be included in tl1e 11th edition. As 
with tl1e direct microscopic metl1od, areas which have 
changed to bulk farm tanks and mechanical refrigera­
tion report that reduction tests are less useful than 
in the past. 

Accordingly a chapter on miscellaneous microbio­
logical methods will include several simplified viable 
count methods suitable for examination of grade A 
raw milk for pasteurization. One method consists 
of h·ansferring with a platinum loop 0.001 ml of 
milk to an oval tube containing 3 to 4 ml of melted 
agar, mixing, laying the tube flat until tl1e agar solidi-
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fies, incubating for 48 hours and counting the re­
sulting colonies. Another is a modification of the 
Frost little plate method consisting of spreading mix­
tures of 0.01 ml of milk and 0.02 ml of agar over cir­
cular 1 sq em areas on a glass slide, and incubating 
in a moist chamber at 32 or 35°C for 12 to 20 hours. 
The micro plates are dried, stained, and counted 
using lOOX magnification. Systematic studies based 
on average counts obtained with these two viable 
count methods, prepared in duplicate from the same 
milk in comparison with agar plate counts, reveal ed 
that results essentially identical with standard pl ate 
counts can be obtained by each method. 

Although the tests in the lOth edition for detection 
of antibiotics and other bacterial growth inhibitors 
in milk are not as simple as desired, no major changes 
in improved methodology have been brought to the 
committee's attention. The basic disc assay in the 
lOth edition of Standard Methods is still the recom­
mended procedure. There will be some slight modi­
fication of this procedure in the 11th edition of Stand­
ard Methods-the discs need not be sterile, conh·ol 
lots of spores should be tih·ated to conh·ol optimum 
concenh·ation (normally 1 to 5 dilution ) and since 
positive samples may be less than 1%, much time may 
be saved by applying the heat treatment and penicil­
linase test only to samples positive on the initial as­
say, thus making a second assay necessary only for all 
positive samples. Incubation suggested is at 35°C 
until growth becomes apparent-usually 5-7 hours, or 
incubated at 32°C for 14 to 24 hours . It is noted 
there is sufficient surface moish1re on freshly poured 
agar plates to saturate reference discs and, in any 
event, they should not be dipped in water, which may 
leach out part of the standard. 

The 11th edition also will provide an optional short 
iU:cubation procedure, limited to penicillin seed agar 
only, with the spores heat shocked again at 70°C for 
15 minutes (or 80°C for 10 minutes) just before pour­
ing plates. The plates are inverted and incubated at 
37°C until growth becomes apparent-normally ob­
servations may be made after 2)~-3 hours. Three 
"Screening Tests" will be described, a reverse-phase 
elise assay, the FDA rapid disc assay, and a triphenyl 
tetrazolium chloride reduction test . 

SPECIFIC B ACTERIAL GROUPS 

The material on the coliform group has been re­
written and rearranged in a separate chapter. Since 
organisms other than coliforms may ferment formate 

1 ricinoleate broth to yield gas, this medium has been 
omitted in the 11th edition. Provision is made for 
optional incubation at 32° as well as at 35°C. Al­
though the general e>..'Perience has been that solid 
media yield maximum information with the least rna-

terial and labor, for those preferring a multiple tube 
( i\llPN) procedure a new table has been prepared 
giving Confidence Limits for t-,1Iost Probable Iumber 
estimates. Since differential media are used initial­
ly in testing for coliform organisms in milk, the stand­
ard test is more specific than usual "presumptive" 
tests. Accordingly this terminology will not be 
used in the llth edition, but provision is made that 
any doubtful colonies may be "verified" by inocu­
lating into brilliant green bile broth or violet red bile 
or desoxycholate agar, or "completed" tests may be 
made if necessary under conditions which aTe out­
lined. 

The scattered material in the lOth edition on ther­
moduric and thermophilic bacteria has been brought 
together in a chapter to which has been added new 
material on psychrophilic bacteria. In addition to 
psychrophilic plate counts incubated at low tempera­
tures, a "storage quality tes t" of products at low 
temperahue is also provided for those wishing to use 
such procedures. 

The material on detection of pathogens previously 
scattered through Standard Methods has been 
brought together in one chapter, with methods 
brought up to date and entirely rewritten and rear­
ranged. New material has been added on staphylo­
cocci and sh·eptococci. Since the bovine rickettsial 
infection ( Coxiella burnetti) apparently occurs 
in all p arts of the United States, methods are given 
for its detection in milk. The capillary tube agglu­
tination test is the method of choice for testing milk 
specimens and is ideally suited for rapid screening 
of cow's milk or pooled milk of entire herds . 

SPECIFI C D AIRY PRODUCTS 

Methods for the examination of milk products form­
erly appearing in the section on ingredients used in 
frozen dairy foods has been placed in a separate 
chapter devoted to concentrated milk and cultured 
products. Inasmuch as dilution blanks prepared with 
lithium hydroxide have been shown to be toxic, sodi­
um citrate has been substituted wherever milk pow­
ders are insoluble in standard diluent. Cultured milk 
products are now conh·olled operations in most dairy 
plants , so methods and standards have been included 
for the coliform group and yeasts and molds, which 
are applicable to buttermilk, sour cream, yogurt, and 
acidophilus products. 

Revision of the chapter on microbiological methods 
for butter has included addition of a proteolytic cotmt 
and a test for coliforms. In the chapter on microbio­
logical methods for cheese, provision has been made 
for examination of cottage cheese for coliforms, and 
for a membrane filter test for psychrophilic bacteria. 

Only minor changes have been made in the chap-
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ters on ingredients of ice cream and related products, 
and on ice cream and related frozen products. 

S ANITATION T ESTS 

In the chapter on sediment in fluid milk, extensive 
revisions have been made to include sediment tests of 
bulk farm tanks and off-the-bottom samples. 

Minor changes have been made in the chapter on 
tests for sanitization of equipment and containers, 
such as optional use of sodium alginate swabs in 
pl ace of cotton. Although the membrane filter meth­
od has not been found suitable for total and coliform 
counts of milk, it can be used to advantage in filter­
ing large quantities of sterile waters used to rinse 
pipelines clean ed-in-place, or other equipment or 
containers. Accordingly its use is described in this 
chapter. 

A nevv chapter has been prepared on tests for 
suitability of dairy farm and plant water and air 
supplies. \Vater of suitable sanitary quality may still 
contain small numbers of psyclu·ophilic bacteria which 
grow under prolonged refrigeration during storage of 
milk and milk products and may result in off-flavors, 
odors, or deterioration of the manufactured products 
with which it comes in intimate contact, as in rinsing 
butter and cottage cheese. For detection of low 
numbers of such organisms a plate count and mem­
brane filter procedure are provided. Since some 
psychrophiles are very difficult to isolate unless spe­
cial enrichment procedures are employed, a screen­
ing test is included for tllis purpose. 

The use of ah11ospheric air, water vapor and other 
gases in processing of milk and milk products by di­
rect incorporation as in mixing and indirectly by 
application to containers and equipment is becoming 
increasingly prevalent. Accordingly methods have 
been included in the lltl1 edition for the collection 
of suitable air samples and for microbiological an­
alyses. The sedimentation test has been retained 
and the U. S. Public H ealtl1 Service liquid impinger 
has been adapted to aerobiological tes ts. The Ander­
son aerosol sampler is suggested for use, and other 
recognized metl1ods such as tl1e air centrifuge, slit 
impinger, and electrostatic precipitator are permitted . 

CHE1\11ICAL METHODS 

In addition to miscellaneous chemical metl1ods 
formerly included in tl1e lOth edition of Standard 
Methods, the llth edition will contain methods for 
tl1e radio-chemical analysis of milk suitable for use 
by state and local h ealtl1 depaTbnents for surveil-

lance purposes. In tl1e past cryoscopic determina­
tions of added water in milk have b een laborious, 
time consuming and consequently eA.rpensive. Rece~t 
equipment substituting thermistors instead of thei·­
mometers for the freezing point measurements permit 
use of small samples whose temperatures are readily 
kept uniform and thus the reading at freezing re­
mains constant for a comparativ~ly long period. New 
equipment complete with refrigeration system, auto­
matic agitation, and automatic controls has greatly 
simplified detection of added vvater, and appropriate 
methods for use will be included in tl1e 11th edition . 

Tl~e Gerber test for butterfat is generally used in 
the world except in tl1e United States where the Bab­
cock metl1od has been standard for many years . The 
Gerber test has, however, b een used officially by sev­
eral states in tl1is counh·y and in accuracy it agrees 
closely with official etl1er-exb·action methods. 'Ac­
cordingly the Gerber test has been included for nlilk, 
cream, and chocolate milk and drinks. It will also 
replace tl1e Babcock modifications for fat in frozen 
dairy foods, but since stabilizers and emulsifiers in 
ice cream may slightly reduce its accuracy, applica­
tions to ice cream will still be regarded as a screening 
test. 

The material on phosphatase methods to determine 
pasteurization has been reorganized to provide more 
detailed information on necessary conh·ols for the 
rapid test as well as clarified directions regarding its 
applicability to a variety of milk products. The rapid 
test generally is used as a laboratory procedure and 
the revised directions are predicated on this usage. 
Reference is made to modifications that may b e made 
for use as a field procedure. One of the principal 
difficulties in reading results of phosphatase tests 
seems to be inadequate illumination. Acc~rdingly the 
11th edition will require that tl1is chemical test be 
read under proper uniform illumina"tion such as a 
singl e 14-22-watt daylight-type fluorescent light as 
used in a dental x-ray film viewer. 

The last chapter will consist of Chemical Methods 
quoted from the ninth edition ( 1960) of Official 
M ethods of Analysis of the Assoc-iation of Offic·ial 
Agricultuml Chemists, by permission of tl1at Associa­
tion. 

1 11EDIA APPEi'\T])IX 

The formulas for all Culture Media mentioned in 
the several chapters, and directions for making and 
using media have been included in an Appendix in 
which media are listed alphabetically and numbered 
for appropriate reference. 
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ON THE TRAINING OF MILK PLANT OPERATORS 
AND ADMINISTRATIVE PERSONNEL! 

HERBERT H. RacERS 

Comm unicable D·isease Center, Training Branch, U. S. 

Depm'tment of I-I ealth, Education, and ' •Velfare, 

Atlanta, Georgia. 

During the past 35 years, pasteurization of milk 
has been accepted as the primary answer to the milk­
home diseases problem; and many persons consider 
the achievement of milk control objectives as a fait 
accompl-i. However, there are now new techniques 
of pasteurization and problems of time-temperature 
relationships which make it impossible to be compla­
cent about the gains which have been made in the 
reduction of milk-borne diseases. In the study of 
certain milk-borne disease outbreaks, it has been 
found that the human factor is often implicated as 
the primary cause of the outbreak. 

The March , 1956, issue of the Am.erican. Journal of 
l'ublic H ealth ( 46: 345-346) contained an editorial 
entitled "Some Important Lessons from the Lancaster, 
Pennsylvania, Paratyphoid Fever Epidemic," which 
stated that "The present b.'end toward 'automation' 
does not necessarily entail the complete protection 
which it may seem to imply." It further pointed out 
that actual operating practices involve a number of 
hazards to health, including the human elements 
which enter into such procedures as inspections and 
manual adjushnents. Additional hazards to public 
health include cross-connections , lack of leak-proof 
valves, unapproved water supply, and normal fail­
ure of automatic equipment. 

The editorial also stated that "This occurrence must 
have a salutary effect on the attitude of many h ealth 
officers toward the continuing need for the protec­
tion of milk supplies to safeguard the public health. 
This particular barrier against disease may have 
reached a maintenance level, but still requires our 
attention, ~ur interest and adequate legal authority 
to act before as well as after misfortune occurs." 

Recent sh1dies on Q Fever have pointed out that 
our present methods of pasteurization are not suf­
ficient to ,inactivate all organisms of public health 
importance. This finding, ~Ius probl.em~ accru~g 
from the new developments m pastemiZation eqmp­
ment increases the need for continuous dissemina­
tion ~£ up-to-date information to persons having re-

!Presented February 12, 1960, at the Milk Sanitation-Adminis­
tration course, Commw1icable Disease Center , Public H ealth 
Service, Atlanta, Georgia. 

sponsibility for control of the quality of milk. The 
effectiveness of the dissemination of this information 
is complicated by indifference, educational deficien­
cies, and hm1overs in personnel, and by divided re­
sponsibilities among milk plant operators. 

Both milk control administrators of the public 
service agencies and management personnel of the 
milk industry realize that their sanitarians and the 
key men of the present highly mechanized milk pro­
cessing plants must be men h·ained in proper tech­
niques and principles. It is no longer the desire of 
these administrators to employ an inspector - a re­
porter of violations and "wielder of the big stick." 
Both the sanitarian and the plant operator must be 
grounded in the basic principles governing the pro­
duction, processing, and distribution to the consumer 
of clean, high quality, safe milk and milk products. 

The work of the sanitarian must be closely allied 
with the work of the pasteurization-plant operator. 
Both must be thoroughly familiar with the regulations 
which have been adopted as a guide for reaching 
the ultimate goal of a safe and acceptable product. 
These persons must not only be familiar with these 
regulations, but they must b e "sold" on their necessity. 
Then, and only then, will the plant operator carry 
out the provisions of the regulations without constant 
smveillance of the sanitarian. 

In most instances, the sanitarian and his superiors 
have recognized their responsibility to protect the 
health of the consumer. In many instances, these 
protectors of the public health have performed their 
duty in the face of unjust criticism which may have 
arisen from a group of uniformed milk plant operators 
who resent regimentation and regulation. On the 
other hand, this criticism may be wananted b ecause 
some tmb.'ained public servant is "wielding the big 
stick." As h·.ained sanitarians and operators ru:e em­
ployed, this just and unjust criticism will decrease 
proportionately. 

Consumer prejudice existing today against pastem­
ized milk is not, in most instances, the result of the 
indush-y's failme to meet the regulations. It is pli­
marily due to the plant operator's lin1ited knowledge 
as to the proper methods of handling milk. Such 
phrases as "cooked milk," "cardboard milk," and 



250 TRAI ' I NC OF MILK PLANT P ERSONNEL 

"pasteurized milk rots before it sours" are all indict­
ments against the operator. These statements hurt 
his industry, and a decrease in milk consumption low­
ers the vitality of the nation. Americans consume 
large quantities of milk and will continue to do so 
if a clean , wholesome, palatable, safe product is de­
livered to the consumer. 

Tn the training of the pasteurization plant operator, 
the word quality must be impressed on his mind. 
The bottle of milk he produces must be uniform in 
taste and appearance from day to day. The opera­
tor must first know the fundamental elements of a 
quality product. To achieve quality, the operator 
must have a conscious understanding of the approved 
sanitary precautions required to produce acceptable 
raw milk. H e must assist the producer to eliminate 
off-flavors and odors. The off-flavors and their qual­
ity-reducing factors not only decrease the consump­
tion of milk, but they may cause serious processing 
difficulties. The ability to recognize these milk detri­
ments is a requirement in the selection of quality milk 
for pasteurization. 

The transmission of the diseases of cattle, although 
the diseases in themselves may not cause the health 
of the consumer any serious h·ouble, should b e under­
stood. The plant operator must appreciate the fact 
that breaks in the pasteurization process will allow 
certain animal diseases to reach the consumer. 

The laboratory training in milk bacteriology and 
the physical and chemical testing of milk offered by 
schools of agriculture are essential. Th e routine 
examinations, as conducted by tl1e plant p ersonnel 
;md public service agencies, must b e interpreted cor­
rectly and in such a manner as to improve the product 
constantly. The ability of the operator to make prac­
tical application of results from chemical t ests, physi­
cal tests , and bacteriological examinations of his raw 
ana finished products cannot b e over emphasized. 
These tests are useful in controlling his milk-produc­
tion problems . 

It is highly important that the plant operator have 
the knowledge necessary for tl1e most proficient oper­
ation of his equipment and for the selection of the 
proper equipment to get the best results . The hand­
ling of this equipment to do a specific job satisfactor­
ily may spell the difference between success and fail­
ure. The quality of the finished product depends 
upon selecting a high quality raw milk; h·ansferring 
this milk into properly protected r eceiving vats; pro­
cessing the milk by tl1e use of adequate, mechanical­
ly sufficient pasteurizing equipment; and timing 
tl1e bottle filler to assure proper cooling of the milk 
in the bottle. All this r equires constant planning. 
The correlation of the equipment speed to demands 
fluctuating during tl1e day should b e constantly stud­
ied. The safegmu:ding of the milk from all possible 

contamination, particularly after p asteurization, is 
dependent upon the choice and maintenance of ade-
quate and properly consh·ucted equipment. ~ 

The regulations of most communities and states 
provide equipment safeguards to assure a safe prod­
uct. These regula tions apply to such safeguards as 
temperature conh·ols, engineering design of equip­
ment, protective devices, and acceptable m ethods of 
operation. The operator should know these regula­
tions and the public health reasoning underlying the 
formulation of each regulation. In addition, he must 
know the consh·uction and placement of valves in 
tl1e lines, the typ e of pump needed, and the best 
temperatures at which to pump milk. The mainten­
ance of sanitary piping, agitation of the milk during 
pasteurization, efficient cooling, and speed of the 
bottling machine affect the uniformity of the final 
product. Tllis is h·ue for the quality factors of taste 
and odors, as well as for the appearance, cream line, 
and bacteria count. 

The knowledge of how to wash milk equipment 
properly and to h·eat it bactericidally is of uhnost 
importance. These items are covered in milk ordin­
ances by a description of the results desired, but the 
metl1ods of attaining these standards depend entirely 
upon tl1e operator. The selection of the proper de­
tergent to do a p articular job may b e accomplished 
by the trial-and-error method, but a knowledge of 
the chemical aspects of vvater hardness and of the 
composition of the material to be cleaned may save 
many costly exp eriments in the selection of a proper 
detergent. V,Tater hardness variations in different 
pcuts of the counh-y may play an important part in 
the selection of proper methods and agents to effect 
bactericidal h·eatment. 

The pasteurization plant operator wl~o does not 
understand tl1e public healtl1 reasoning underlying 
the pasteurization of milk, as well as the theory and 
practice of tl1e correct procedures involved, is a po­
tential menace to the industry and to the consumer. 
The most important single factor in the protection of 
the health of the milk consumer is the process of pas­
teurization. Knowledge of the fundamental public 
healtl1 reasons for the pasteurization of milk will lead 
to cu1 understanding not only of tl1e importance of 
pasteurization but also of protecting the pasteurized 
milk adequately against any possible contamination 
until it reaches tl1e consumer. 1vfany milk-borne epi­
demics are caused by the plant operator who does not 
realize tl1e potential dangers of manipulating holding 
time or temperature, or who fails to place every safe­
guard around the milk during and after pasteurization. 

A review of tl1e important details of a 1945 epi­
demiological problem in an outbreak of acute enteri­
tis will illu sh·ate this point. The epidemic occurred 
in a city of 10,000 population . There were 409 cases 
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and eight deaths in adults. Of twenty-four infant 
cases, nine died. All cases were directly traced to 
the users of milk from a spasmodically inspected milk 
processing plant. A summation of the problem re­
vealed that " o measures were used to control flies 
or fly breeding; screen doors were propped open, 
hog wallows were within ten to fifty yards of the 
plant; a rag was observed wound around a water 
pipe, with water dripping directly into the pasteur­
ized milk just before bottling." The description went 
on to name other similar factors involved, and then 
related that "The pasteurization plant operator stated 
that recording thermometers , foam heaters, covers 
for milk coolers, sterilizatio,n of bottles and hand 
washing facilities were not specifically required. The 
statement was made, "The City Ordinance doesn't 
require such things, so why do it?" Such a statement 
could come only from an unn·ained operator. This 
epidemic ..is referred to in order to show the need for 
adequately n·ained plant operators. 

The milk industry is full of sh·ange and wondrous 
things. The great sn·ides made in methods of milk 
production, in engineering feats of design and econ­
omy, and in the science of the ways and means 
of conn·olling quality and safety may be nullified by 
lack of knowledge. The indusn·y has many honest 
workers, but, because of improper training, these re­
markable developments fall short of attaining the goal 
of providing clean, safe milk to the consumer. 

There are several sources of training which may 
provide industry with capable men. The universities 
and colleges offer a variety of courses ranging from 
a two-day "in-service" refresher course to post-grad­
uate courses . Many universities have a full £om­
year program in Dairy Technology. A review of 
these courses will reveal that "public health reason­
ir!g" is closely integrated with the theory and practice. 

The courses provided by universities fall into three 
distinct types of n·aining: courses for the plant oper­
ator, technical and theoretical courses for the teclmol­
ogist, and courses to meet special needs of the per­
sons involved. 

The courses for operators vary from t\~o weeks up 
to a year in length. These may offer extensive studies 
in the basic fundamentals of milk production, receiv­
ing of milk at the plant, operation of the p astemiza­
tion plant, quality control, and certain adminisn·ative 
and legal requirements of the conh·ol agencies. Cours­
es of practical chemisn·y and related subjects may be 
given to meet the plant operators' needs. In some in-

l stances highly specialized n·aining might be offered. 
The schools and universities in several states pro­

vide a fom-year course of study leading to a Bachelor 
of Science degree with majors in milk production, 
plant operation, and quality contl'OL The curriculum 

provides information on milk distribution, manufac­
ture of dairy equipment, supplies, and machinery; 
sales promotion of dairy products; and laboratory 
conn·ol of milk and mille products. An essential part 
of the course is the practical application of theory 
to the field conditions found in industry. The stu­
dent receives a broad education which equips him to 
go into the field of production, processing, distribu­
tion, and accounting. 

In such a four-year course a p erson is taught all 
phases of the manufacture of dairy products. Teach­
ing is geared to production, manufacturing and oper­
ational problems of a creamery, cheese factory, milk 
plant, ice cream plant, and condensery. A large per­
centage of some states' milk 'conn·ol personnel come 
from this university trained group. 

Further review of the university courses leading to 
a degree in dairy industry will reveal subjects dealing 
with the various branches of the dairy industry as to 
their administrative organization and with the com­
position and analysis of the dairy products as they are 
related to nun·ition and the economics of the industry. 
In addition to study of nutritional values, tin1e is de­
voted to a study of the part that its relationship to 
public health plays in the milk industry. Studies are 
made of tbe regulatory agencies, tbe structure of 
their organization, and their legal powers. Consider­
able stress i~ placed on the sanitary methods of in­
spection of milk supplies, the tests used, the limitation 
of these tests, and field work in milk plant inspection 
and operation. 

The third type of course may include special top­
ics, such as the composition and processing of market 
milk and related products, dairy plan t engineering, 
and courses in related mechanics. The subjects cov­
ered may include air and water purification, steam 
generation, and the use of metals and elecn·icity. 

In some states the Deparnnent of Vocational Edu­
cation sponsors training programs wherein subject 
matter is presented through lectures, demonstrations, 
and visual aids. These classes are generally held at 
night for the convenience of persons who work dur­
ing the day. Certificates may be awarded to those in­
dusn·ial and conn·ol personnel who complete the 
training. Another.method of inducing workers to ob­
tain needed n·aining is to provide wage increases 
after they have completed the comse of insn·uction. 

It is felt that in order to achieve the ultimate goal 
of elimination of milk-borne diseases, training must 
be provided for all levels of public health and milk­
control personnel. The level of n·aining must vm·y 
according to educational and experience qualifica­
tions of persons being taught. In this n·aining, it is 
essential to reach top-level adminisn·ators so they may 
more fully tmderstand the problems and give their 
support to n·aining of conn·ol personnel and to opera-
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tion of conb·ol programs under their jurisdiction. 
The Training Branch, CDC, has organized in­

service field b·aining programs for public health and 
related personnel including milk plant operators. 
Training given by the Environmental H ealth Train­
ing Section, Training Branch, CDC, is in the fields 
of milk and food sanitation, water supply sanitation, 
housing hygiene, and general sanitation. Courses 
are planned to meet the needs of tlu·ee broad groups 
of personnel : (a) epidemiology and control courses 
for the public health adminisb·ators; ( b ) administra­
tive courses for persons who have direct responsibili­
ties for adminisb·ating conb·ol programs; and (c) 
comses for conb·ol and operational personnel. Ex­
amples of the types of courses offered in milk sanita­
tion are: (a ) Epidemiology and Conb·ol of Milk­
Borne Diseases; (b) Milk Sanitation-Adminisb·ation; 
and (c) Milk Pasteurization Tests and Controls. The 
objectives of these courses are : 

l. To teach the use of proper epidemiological meth­
ods applicable to the sh1dy of outbreaks of milk-borne 
diseases . 

2. To provide adminisb-ators of milk programs with 
up-to-date information that can be used in preventing 
disease outbreaks or in bringing them under control 
as soon as possible. 

3. To teach conb·ol procedures applicable to equip­
ment of old or new design. 

The CDC b·aining program for milk-conhol and 
pasteurization-plant personnel had its b eginning in 
the mid-forties in Savannah, Georgia. The plan at 
that time was to provide a practical "learn-by-doing" 
approach for these persons . It was realized early in 
this training that these people had little or no oppor­
tunity to gain a workable intimate knowledge of the 
controls used in the automation of milk-processing 
plants. A recorder-conb·oller and water-temperahlre­
indicator conholler were purchased so that they might 
gain this knowledge in the b·aining given. In the 
latter 1940's, pasteuriza.tion equipment was purchased 
to use at t'vvo field b·aining stations. 

Restrictions on out-of-state b·avel created a demand 
for decentralized b·aining programs, and in the early 
1950's one HTST unit was installed in a van-type 
b·uck for transportation to the training sites. It b e­
came a very important training tool because most 
universities did not have pasteurization conb·ol equip­
ment which could b e used sb·ictly for b·aining pur­
poses. 

In 1955, Cherry-Burrell Corporation loaned a Vac­
reator to the Training Branch, CDC. This equip­
ment plus a HTST unit was mounted on a fifteen ton 
semi-trailer. In a two-and-a h alf-year period ( 1955-
58), tl1ese up-to-date heating units were demonstrated 
at many locations tl1roughout the United States. 
From July, 1958, to the present, opportunities were 

furtl1er provided for this truck to return to any of the 
48 states for use in training programs. Although this 
ambulatory program was designed for training of 
official milk conb·ol persom1el, it has been given tb 
many pasteurization-plant operators, students in 
dairy technology, and otl1ers. It is estimated that 
3500 persons have attended b·aining programs which 
utilized the two mobile milk-_pasteurization units 
( v<m-type b·uck and semi-b·ailer ) . 

This program of b·ainin g in Milk Pasteurization 
Plant Controls and Tests h as met an expressed need 
for state and local personnel. The complex details 
of testing intricate controls are better impressed in 
the minds of individuals when tl1e written word is 
translated into physical action. The actual operation 
and manipulation of equipment in the Mobile Milk 
Pas teurization Training Unit have provided a medi­
um of b·aining heretofore not r eadily available to the 
employees of conb·ol agencies. Furthermore, the pre­
sentation of tlUs subject material has encouraged uni­
versities and state-control agencies to include tl1e sub­
ject of milk pasteurization conb·ols and tests in col­
legiate and other b·aining programs. This has en­
couraged and brought about closer supervision of 
the pasteurization process . The dissemination of 
knowledge of new developments by industry has en­
abled control agencies to acquaint themselves with 
necessary conb·ol techniques in time to prepare for 
the installation of such new equipment within their 
jurisdiction. This acquisition of skills and knowledge 
has brought about a better understanding of each 
otl1er ancl an improved working relation between con­
trol agencies and indusb·y. 

The accomplishments in tl1e training of a large 
number of milk control personnel and of a few pas­
teurization plant operators can further be re~lized 

by the proper training of all pasteurization plant op­
erators. Such a program should logically be con­
ducted by and witl1in a state, witl1 the use of re­
sources available therein. Materials for teaching 
have been prepared by the Training Branch, CDC. 
This material is flexible enough so tl1at it may be 
altered to meet local needs. It is emphasized, bow­
ever, that actual plant facilities should be utilized for 
portions of tl1is training and should provide for the 
"learning-by-doing" process. 

In summary, the danger of becoming complacent 
about the control of milk-borne diseases must b e re­
iterated. The disease potential is still very much 
with us; and, witl1 the continuous change of equip­
ment ancl techniq ues, it is essential in the interest of 
pubJjc health protection that regulatory and key per­
smmel be kept current with new developments. 

Schools and univer sities are assisting in the task of 
providing trained industrial and official control per­
som1el. Those who have interest in tlUs field must 

, ,, 

, 
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realize, however, that the task of training is h·emend­
ous and that all resources must be mustered to do the 
job. This can be done by securing the interest and 
cooperation of both official and indush·y organiza­
tions. Such h·aining should be aimed at all sh·ata of 
the operating agencies and industry, starting at the 

top administrative level and working down to the 
plant operator. Training at each of these levels can­
not be overstressed, nor can the fact that the pasteur­
ization plant operator is still a very important link in 
the control of milk-borne diseases. 

Make Your Plan$ Now To Bring Your Wife And ----If 
Possible---- Give Us Some Indication That You Expect 
To Bring Her So That We May Know How Much Of An En­
tertai.nme.nt Program To Plan. 

While Chicago Has Many Activities--A Bus Trip To Hagger 
Potteries Should Be A Must --And-- I Am Sure Many Of 
Your Wives Will Enjoy Don McNeill's Breakfast Club Which 
Is Going On Every Morning They Are Here. 

THE 47TH ANNUAL MEETING 
HOTEL MORRISON, CHICAGO, ILL. 

OCTOBER 26, 27, 28, 29. 



254 

AFFILIATES OF 
International Association of Milk and Food Sanitarians 

AMEHJCAN l NDJAN SANlTAH IANS 
ASSOCIATIO!\"S 

Pres., Joseph Meuina __ Bernallilo, N . A1. 
1st Vice-Pres., Thomas J. Stevens . 

Packer. A n zo1 1a 
2nd. -vic~~p;;,~~- J~l~r~-Adalm · 

-------------- D odson, !vlontarra 
Sec.-Treas., \Villiam H . Ross 

____ U.S.P.H.S ., F ield Health Un il , 
Belcourt, Korth Dakota 

A uditor . Verlyn Owen 
__ .. ___ _ .. .. Rosebud , South Dakol;r 

AHLZONA AssOCIATION OF 
i\1u.K AND FooD SANITARIANS 

Pres., Perry Klump --------- Phoeni~: 
Pres. -Elect, .tvlason Lan g ----- Phoemx 
Sec. -'l'reas., Hiram Shouse . 

____ Room 430, State Office l31dg. , 
Phoenix 

Executive Boanl: 
0. V. Cooper ---------- Phoenix 
0. G. Bridgeman _____ __ Phoenix 

AssociATED ILLI •ors MrLK SANITAHIA s 

Pres., Gilbert G. Gibson ____ __ Chicago 
P·res.-Elect, Louis W. Pickles ____ Peona 
F-irst-Vice P·res ., Robert S. Mannaberg 

D elavan, \•Vis. 
S ec.-Vi~;-.r;;s~,- -P.- -Ed~vard Riley 

Evanston 
Sec. -T;.;~;. ~- };1~1~~- A.--l\1~;~ ;;, 8949 S. 

______ Laflin St., Chicago 20, lll. 
Serueant-at-Anns, Elston Oranger 

"'----------------- - - Orland Park 
Aud·itors: 

Roy B. Fairbanks ________ A urora 
H arold Jensen -------- \•Vmnetka 

Executi.ve Board Members : 
Robert W. Coe __ ___ Hock Island 
Stephen J. Conway _____ Chicago 

CALIFOHNIA AssOCIATION o F DArnv 
AND MiLK SANl'l'AHlANS 

Pres., Ted Christenson ----- - - Fresno 
1st Vice-Pres., Floyd Kemper -------­

-------------------- Sacramento 
2nd, Vice-Pres., Lawrence Groff ----- ­

------------------- Los Angeles 
Sec.-Treas., W. S. Armstrong, Jr ., Los 

Angeles City H ealth. D ept. , 1480 E. 
__ ____ Bardsley Ave., Tulare, Calif. 

Ttm·ior Past Pres., M . H . H erspring ---­
. ---------------- ------ Alameda 
A11ditors: 

M. A. Cairns ______ San Francisco 
Leonard Hosmer __ San Bernardino 

CENTRAL 0 NTA Hl0 MILK SAN ITA HI ANS 
AssociATION 

Pres ., George H azelwood ___ _ Toronto 
Sec., William D. McCorquoda le 40() 

______________ Huron St. , Toronto 

CONNECTICUT AsSOCJATIO• OF 

DArnY AND FooD SANJTAHIAi"s 
Pres., Sanford B. Morse __ __ Hampton 
V-ice-Pms., Sherman H . \•Vilson, Guilford 
Sec., Richard M . Parry, Dept. of Agric. , 

State Office Blug .. H nrtl'cnl 
T ·reas. , Curtis W. Caffee, D ept. of 

Agric., State Office Bldg., Hartford 

J) ,\JH\' SANJTAHIANS AssocrATJON OF 
THE DEL-iiiAR-VA PE. NINSULA 

Pres .. !\•Ja rvin H ewitt _ Greensboro. Md. 
I' ice~Pres . , Edward MacPherson · 

------------------ Snow Hill , Mel. 
Sec .. Hichard T. \ Veaver 

- ____ 422 \Vheeler Blvd., Oxford, Pa. 
Treas ., Or. J. M. Jaqueth_Betterton, Mel . 

Fr.OLUUA ASSOC!ATJON OF MILK 
AND FOOD SANITARIANS 

Pres., \ V. Harvey Jordan ______ Miami 
V ice-Pres ., Leon vV. Sheumaker 

__ _ __ __ ____ ____ __ ___ Tallahassee 
Sec ., \V. A. Krienke, D ept. of Dairy 

Science, U . of Florida, Gainesville 
Treas., B. C. Pafford ___ __ Gainesville 
IJi·rectors: 

Pat Griffin ----------- Ft. Pierce 
Lewis Willis __ _____ Jacksonville 
Stamie Williams ____ Jacksonville 
Howard Young _______ Gainesville 

LaLoratory Section ChaiTman: 
Anthony F. D amanua ____ Miami 

GEOHGIA SociETY OF SANITARIANS 

Pres., Frank Golden -------- Savannah 
V ·ice-PTes., Haymond Summerlin, Atlanta 
Sec. -Treas ., John ]. Sheuring 

_____ Dairy D ept., U . of Georgia, 
Athens 

Directors : 
R. 0. Duitman ------- --- Albany 
Floyd Shooke ------- ---- Atlanta 
Eucle George -------- --- - Perry 
Curtis Proveaux _______ Waycros~ 

H arold Hodgson -------- Athens 
C. M. Graham ----- ----- Macon 

lnMIO SAN ITAHLANS AssoCLATION 
Pres., Carroll E. Despain ________ Boise 
V ice-PTes., William Cole __ Idaho Falls 
Sec. -Treas., Jam es Jenkins, 209 Sher-

- ___________________ wood, Boise 
Board of Di1·ectoTs: 

Jack Telke ------------ Blackfoot 
Charles J. Hammond ___ Caldwell 
Vaughn Anderson ---- - ---- Boise 

INDIANA AssoCIATION OF 
'.11LK AND FooD SANITAHIANS 

Pres., Samuel T. Elder ____ E vansville 
Pres. -ELect, H.onald 0. Brown 

------------------- Indianapol~ 
1st Vice-PTes., Thomas P. Snider 

------------------ Fort \Vayn e 
2nd Vice-Pres. , Robert C. Nelson 

----------- ------ - ---- - Muncie 
~ec., Karl K. Jon es, 1330 vV . i\ lichigan 

St. , Indiana State Board of Health , 
Indianapolis. 

Treas., George \V. uffer ___ Lafayette 

A uditors : 
Lewis Stoy ________ lew Albany 
D . John Turpin ____ Fort \Vayne 

IowA AssoCIATION OF 
MILK SANITARIANS 

P·res ., C. D . Lee -------- -- v\laterloo 
Vice-Pres ., Ed Kennedy ____ Iowa City 
Sec .-Treas., Ray Belknap, State 

H ealth D ept. ________ D es Moines 

Board Members: 
M. P. Baker ------------- Ames 
Dale R. Cooper ______ ~vl anchester 

KAi"SAS ASSOCIATION OF PUBLIC ~ 
HEALTH SANITAHIANS . 

Pres ., Roland Noblett _____ Dodge City 
1st Vice-Pres., Kenneth Gi lman, Newton 
2nd V ice-Pres., Robert Meeker 

Coffeyvill e 
Sec.-Treas., Frank L. Kelly, Kansas State 

Board of , Health , Topeka 

KENTUCKY AssociATION oF MrLK 
AND Fooo SANITAHIANs 

Pres., H enry F lynn _________ Newport 
V ice-Pres., Carl Shearer ____ Monticello 
Sec .·T ?"eas., L. E. Smith ___ _ 2276 Field 

A vc., Louisville 
Directors : 

Harold McCorry ______ Somerset 
Hobt. McGlothlin ______ Ashland 
Paris Boles __________ Monticello 
H.alph D eckard ____ Bowling Green 
William Green ______ Covington 
H. L. Cooper ---------- Murray 

MICHIGAN AsSOCIATION OF 
SANITARIANS 

Pres., Robert Dalton ______ __ Lansing 
Vice-Pres., Ronald Leach ___ _ Corunna 
Sec.-Vice Pres., Armin Roth __ D earborn 
Sec.-Treas ., Robert Lyons ___ Lansing-

lngham County Health Dept., City 
Hall , H.oom 207, Lansing. 

RecoTding Sec ., F. R. Peabody __ East 
- --- - ----------------- Lansing 

Board of Directors: 
Kenneth Kerr ____ __ Grand Rapids 
Robert Kramer - - ------- -- Ionia 
Ralph Florio --- --- --- --- Pontiac 
0 . \•V. Kaufman ____ East Lansing 
Kenneth Van Patten ___ _ Lansing 
Edwin Stout ______ Grand Ledge 
\•Villiam Wade, Past Pres. __ Flint 

MJ NNESOTA SANITARIANS ASSOCIATION 
Pms., Chester A. Ness _____ Litchfield 
Vice-Pres ., Peter Hanson ------ Duluth 
Sec.-Treas., 0. M. Osten ____ St. Paul 

Dept. of Agric., 515 State Office 
Bldg ., St. Paul. 

DiTectors: 
G. H. Eckhoff ______ Minneapolis 
J . J . Jezeski - ----------- St. Paul 
J. J. Handy ______ __ Minneapolis 
R. E. Hunt ____ ____ Minneapolis 
R. J . Schneider __ __ ___ H.ochester 
L. E. Stresemann ______ \Vinthrop 

i\1rSSOU!Il ASSOCIATION OF MILK AN!l 
Fooo SANITAHIANS 

PTes., Vincent T. Foley __ Kansas City 
1st Vice-Pres ., Leslie Miller 

------ - ~---------- Popular Bluff 
2nd Vice -PTes., Hobert vVehmer 

- ---------- -- --- Willow Spring~ 
Sec-Treas., Vincent T . Foley (acting) 

------------------- Kansas City 
H ealth Dept. , 21st Floor, City Hall , 
Kansas City. 

1 EW YoRK STATE AssocrATJON or­
MILK SANITARIANS 

Pres., Dr. Hobert vV. Metzger 
_ __ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ Svracusc 

Pres.-Elect , Walter H. Grunge ' . 
------- - ------- - New York Cit)· 

Sec .-Treas ., H. P. March 
____ 118 Stocking Hall , Cornell U .. 
___________ ------ __ __ __ _ Ithar.a 
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E~·ec11tive C 0111111 ittees 
vVilliam D. Skinner __ White Plains 
\•Villiam B. Gay ________ Oswego 
Lawrence L. Clough ____ Albany 
Harvey G. Turner 
---------------- Stamford, Conn. 

NoRTH DAKOTA AssoCIATION OF 
SAN ITAH IANS 

Pres., Duane A. Jolmson __ Devils Lake 
P-res .-Elect, Alfred E. Swanson 

-------------------- Jamestown 
Vice-P-res., R. H. Metzger __ Dickinson 
Sec.-Tmas., John E. Lobb 

------------ 317 Griffin , Bismark 
Past Pres., N. 0. Branwold, Grand Forks 

0HEGON AssoCIATION OF 1-. ·IILK 

SANJTAIIIANS 

Pres., C. E. Laughlin ------- Portland 
V ice-Pres., AI Tiesdal ------ -- Salem 
Sec.-Treas. , Leo L. Reed, P. 0. Box 547, 

----------------------- Eugene 
Auditors: 

John F . Rankin ---------- Astoria 
E. P. Black -------- Grants Pass 

E~·ec 11 tive Committee: 
Art Parker --------- - -- Portland 
A. J. \Vheaklon ____ McMinnville 

P ENNSYLVANIA DAIHY SANITAHI.ANS 

AssOC IATIO:>: 
Pres., Dr. Earl \~.' . Cook 

___ __ - - - - - - - __ __ ___ Phi ladelphia 
Pres. -Elect, J. J. Reed _____ Greenville 
Vice-Pres., Robert Keen ____ Lancaster 
Sec., Homer Young 

------ 202 Will ett Rd ., Glenshaw 
Treas., C. D. Herbster ____ Selinsgrove 
Association Advisor: 

Ivan E . Parkin , Penn. State U ., 
______ __________ Univ. Park, Pa. 

RHODE IsLAND AssOCIATION OF DAJHY 

AND FooD SANrrA HIA NS 

Pres., Norman Taylor ______ Newport 
First-Vice P-res., A1·tlwr Frink 

----- -- ------ __ __ _ _ __ _ \\'anvick 
Sec. -Vice Pres., C. E. Wilcox _____ __ _ 

AFFILIATES 

HocKY !\ fou NTAI N i\ssoci!ITIO!'.' 
oF ~ LILK 1\ N D Poon SA N IT ,\Hf ,\ Ns 

Pres. , Larry J. Gordon 
------------ Albuquerc1ue, N. M. 

Pres.-Elect, Michael Pml<O 
----------------- Laramie, \.Yyo. 

1st Vice-Pres., Ralph Schow 
---------- Salt Lake City. Utah 

2nd Vice-Pres ., Pat Langevine 
------------ Salt Lake City, Utah 

Sec .-Treas ., Frank Yatckoske 
----------------- Denver, Colo . 

All(litor : 
Ed Cruz -------- Trinidad , Colo. 

SouTH CAIH>LlNA AssOCIATION OF 

SANlTAII IANS, I NC. 

Pres., Jam es H . Fowles ____ Columbia 
V ·ice-Pres., John C. Brown __ Columbia 
Sec.-Treas., E. M. Causey, Jr. __ State ; 

Board of Health ______ Columbia 

Directors: 
H. B. Drake ---------- Greenville 
J . F. Causey ---------- Anderson 
H. L. Williams _____ _ Columbia 
Max M. Askey, Jr. ____ Columbia 
C. G. Leonard ------ Charleston 
J. H . Doggett ------------ Aiken 

SouTH DAKOTA AssOC IATlON 

OF SANlTAIUANS 

P-res., Herm an Bauder ______ I-Iuron 
Pres.-Elect, Ray Kallem eyn 

-------------------- Sioux Falls 
Sec.-T1eas., George Amundson 

_ -- __ -------------------- Pierre 
c/o South Dakota Dept. of Health 

F.~·ecutive Board: 
Past PTes ., Charles Halloran _ Pierre 

Elected Members: 
Harold Pengra ----------- Mitchell 
Clarence Runs After ____ Pine Ridge 
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T~-:"1:-;EssEE AssoctATION OF 

SANlTAHlA ' S 

L'res ., Joe D . Je1mings _____ Smithville 
l' res.-Elect, Thomas 1 . Hale _ Camden 
Sec .-Treas., Eddie H . Abernathy, 

______ Hawkins Co. H ealth Dept., 
------ - --- ----- ___ --- Rogervill e 

Autlitors: 
\V. R. Forbes ______ Huntingdon 
Dorcie Lee Yates ______ \•Vaverly 

V m c i N JA AssOCIAT ION OF MILK 

AND FOOD SAN LTAH IANS 

Pres., M. \ .V. Jefferson _____ Richmond 
First Vice-Pres., J. R. Pattillo, Richmond 
Sec.-V, ice P-res., E. Lee Everett, Suffolk 
Sec.-1 reas. , G. S. Kennedy, Virginia 

Dept. of Health, Room 504 Blauton 
Bldg. , IUc;bmond 19. 

Audito·rs: 
D. L. S. Woods ---- Williamsburg 
J. C. Satterfield ____ Waynesboro 

\VASHI NGTON MILK SANITAHIANS 
AssociATION 

Pres., Louis Arrigoni ________ Seattle 
Pres.-Elect, Lyall Searing ______ Seattle 
Sec. -1'1·eas., \V. R. Knutzen, Room 125-

-------- Rice 52-Ferry Terminal 
------------------ Bldg., Seattle 

l\uditors: 
Harry Johnson ________ Spokane 
Heid Greethurst ____ \Valla Walla 

\VJSCONSIN AssociATION oF MILK 
AND FOOD SANITARIANS 

AssociATED lLLINOIS MILK SANITARIANs 

Pres., Myron P. Dean ________ Madison 
Vice-Pres., Donald E. Hart, Evansville 
Sec. -Treas., L. \.Yayne Brown, 421 Chem-

istry Bldg., U. of Wis. __ Madison 
Directors: 

Lester Kasson ______ Clintonville 
Stanley B. \Vittwer ___ _ Manitowoc 
Past Pres., Edward R. Friday 
---------------------- Madison 

NEWS AND EVENTS 
HIGH SCHOOL SCIENCE COURSE 

IMPROVEMENT PLANNED 

· One of the most constructive things that has hap­
pened in education in the past few years has been the 
active interest taken by senior scientists in efforts to 
improve high school science and mathematics courses. 
A greatly improved course in physics will be avail­
able for any high school that wants to use it in the 
fall of 1960. The Physical Science Study Committee 
at i\llassachusetts Institute of Technology, with the 
11elp of physicists and high school teachers of physics, 
has provided texts, supplementary reading material, 
films, demonstrations , teacher's guides, and laboratory 
experiments. Improved courses in mathematics are 
being tried in a large number of schools. Similar 

work in chemisb·y and biology is not quite so· far 
along, but promises to provide much better courses 
in those fields. On several occasions during the past 
few years, the Board of Directors has discussed the 
feasibility of a broader attack on the whole question 
of elementary and secopdary school science instruc­
tion. There arc a number of questions to consider: 
' 'Vhat science insh·uction do or should pupils have 
in the elementary grades? What is the role and 
proper grade location of a com:se in general science, 
or should there be such a course? Are the b·aditional 
courses in biology, chemish-y, and physics enough, 
or should there be other courses - either more ad­
vanced courses in these fields or courses in other 
fields, such as in the earth sciences? Discussion of 



256 NEWS A:!I.'D E VENTS 

some of these problems with representatives of tl1e 

groups responsible for the new courses in physics, 

chemistry, and biology, with teachers and vvith offi­

cers of the National Science Foundation has resulted 

in agreement that someone should take a broader look 

at the whole question of elementary and secondary 

school science instruction. No one knows just how 

things will develop, but as a start, tl1e Board of Di­

rectors and the National Science Foundation have 

agreed that it would be desirable to hold a series 

of relatively small regional conferences of scientists 

mel elementary school teachers and supervisors . The 

conferences will be under the direction of John 

Mayor, the AAAS Director of Education, and will 

provide the basis fm a decision sometime next year 

as to how scientists can best extend tl1eir efforts to 

improve science education. 

FOOD SANITATION ADVISORY COMMITTEE 
MEETS IN WASHINGTON 

t: 
The Public H ealth Service's Food Establishment 

Sanitation Advisory Committee met during the week 

of June 13, in ·washington. The Committee is com­

posed of representatives from national public health 

and sanitation organizations, .the hotel, restaurant 

and beverage industries, state and local health de­

partments and educational institutions. 

The task before the Committee is to assist the 

Service with the revision of the 1943 edition of the 

Ordinance and Code Regulatory Eating and Drink­

ing Establishments. 

The June meeting was called to review and con­

sider comments and recommendations made by state 

and local health departments based upon a prelim-
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J. H. Fritz, Mr. John Andrews, .!vfr. William C. Miller, Jr. , Dr. \V . L. Mallmann, and Dr. Keith H. Lewis. 
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imuy draft of the new document furnished them 
earlier . 

Each section of the new recommended ordinance 
was reviewed carefully and critically. Painstaking 
effort was expended to phrase requirements and com­
pliance section to state clearly the intended meaning 
to promote uniformity of interpretation. 

The new ordinance and code incorporates much 
more detailed information on food care and protec­
tion than was carried in the 1943 edition. Based 
upon research clone at the Robert A. Taft Sanitary 
Engineering Center, the Committee had at its dis­
posal recent laboratory findings in relation to the 
growth of certain common food poisoning organisms. 

Time and temperature relationships for both the 
holding of hot and cold foods were considered in de­
tail. The new document calls for more emphasis on 
food storage and holding temperaturP.s as a means of 
reducing e~cessive bacterial multiplication so fre­
quently associated with outbreaks of food poisoning. 

The new ordinance will give considerable atten­
tion to the administrative phases of food control. 
It will point up the need for well executed and ef­
fective programs under qualified supervision and 
with a competent fi eld staff. The need for close 
liaison and cooperation with the food and beverage 
industries will be stressed. ·while the new document, 
like the earlier edition, will be recommended for 
adoption by state and local departments, certain sup­
plementary suggestions will be made to emphasis the 
necessity for effective administration and a techni­
cal approach to food control. 

At the Committee meeting considerable discus­
sion centered around the subject of avvards for 
superior performance on the part of the industries . 
The ramifications of an award system of this nature 
are ·many and varied and the development of such 
a plan presents considerable difficulty. While mnn­

erous communities operate under a grading system, 
it was felt by the Committee generally that the pres­
ent grading system should be subject to careful evalu­
ation and scrutiny. 

The obvious need for rather complete appendix 
material was evident throughout the deliberations. 
The large number of technical aspects included in 
the ordinance and c9de do not lend themselves to 
full explanation in the body of the document. How­
ever, to give needed guidance to food control person­
nel and industry, explanatory matter is highly desir­
able. It may be necessaxy to follow release of the 
O:Jidinance and code with a separate publication as 
appendices . A final decision on this matter will b e 
made at a later date. 

Currently the staff of the PHS Food and filk Sec­
tion is reworking those sections which were consider-

eel in detail by the Committee. Taking into considera­
tion the many viewpoints expressed by state and local 
health personnel and with those of the Advisory Com­
mittee, the task of setting forth requirements and 
composing the explanatory text in the best possible 
manner is not a simple task. Progress is, however, 
being made. 

,ROBERTS EVERETT RETIRES FROM DISA 

After forty-one years with the Dairy Industries 
Supply Association, Roberts Everett, Executive Vice 
President, retired on Jun e 30, 1960. 

Bo~ .~verett joined the Dairy Industries Supply 
Association long before it became the influential 
trade association it is today. In fact, in 1919 when he 
joined the organization it was known as the National 
Association of Ice Cream Supply Men. At that time 
it was primarily a salesman's club which met oc­
casionally and cooperated with the National Associa­
tion of Ice Cream Manufacturers in the exposition 
which they held in connection with their annual con­
vention. 

Bob Everett received his education at Oberlin Col­
lege and later at the Columbia University School of 
Journalism. After graduation from Columbia in 1915 
he was on the editorial staff of two New York dailies­
the New York ·world and the New York Tribune. 
World War I intervened and he received his lieuten­
ant's commission and his wings just prior to the cessa­
tion of hostilities. 

In the early days the Association's headquarters 
were at 1328 Broadway, New York City and it was 
not until 1942 that Washington, D. C., became the 
central office. 

In 1925 the Association widened its scope to cover 
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the servicing of the entire dairy processing field as 
tbe Ice Cream Supply Men merged with the Ameri­
can Dairy Machinery and Supply Association to form 
the Dairy and Ice Cream Machinery and Suppliers 
Association, with Bob Everett continuing to head 
their headquarters staff. This name with no change 
in the organization set up was shortened in 1939 to 
Dairy Industries Supply Association and the label 
DISA carne into common use. 

The mid-thirties saw another pioneering effort -
The Three-A Sanitary Standards program to bring 
order out of the chaos of conflicting opinions and 
regulations as to what made a piece of dairy equip­
ment sanitary. DISA took a leading role in the three­
way collaboration - between the manufacturer, the 
user and the regulator of dairy equipment - in form­
ulating broadly-agreed upon standards. The three 
"A's" were the three associations which inaugurated 
the program: DISA, what is now Milk Indush·y Foun­
dation and what is now the International Association 
of Milk and Food Sanitarians and the U. S. Public 
H ealth Service. Participation has since widened, 
but DISA's activity,. thl'Ough a maze of technical 
committees and sub-committees, has continued to b e 
a major corner-stone of the activity. 

The credit for much of the progress of DISA can 
be directly credited to the indush·y, foresight and 
administrative acumen of Bob Everett. In his re­
tirement he leaves a strong active trade association 
serving well the varied needs and challenges of to­
day's dairy indush·y. 

Many in International have had the privilege of 
knowing and working with Bob. His host of friends 
and colleagl.ws wish him well, with many pleasant 
and productive years ahead. 

SOME CURRENT STATEMENTS ON 
ST,RONTIUM 90 

Eighty per cent nibre Sh·ontium 90 per gram of 
calcium was found in non-fat foods of teen aged 
diets shldied. The study covered a well b alanced 
diet for teen agers collected over a two week period 
in 24 U. S. cities and one in Canada. 
From Consumer's Union of the U. S. In c. 

Populations in rice eating counh·ies, such as Japan, 
are consuming more Strontium 90 in their diets than 
milk drinking nations. 
From the book, FALL OuT, published by Basic Books, April. 
1960. 

Eminent scientists representing the National Acad­
emy of Sciences, report to the public that only a frac­
tion of man-made radiation comes from fall-out, far 
more comes from medical radiation . A higher total 
of fall-out (from bomb testing to date) is expected 
than had previously been es timated, but less genetic 

damage because it is now known chronic doses of 
low level radiation cause less human damage than had 
been supposed. Levels of fall-out in food have iq.­
creased in the past few years but they rema-in well 
below these that need to be considered cause for 
alarm. 
From: Report to th e Public, Natimwl Academy of Science, 
Ma y 4, 1960. 

Said, Sc-ience News Letter of July 2, "The 1960 
spring rains besides bringing out the flowers, brought 
down from the high atmosphere considerably less 
radioactive strontium 90 than in 1959. The 1959 
spring rains held the greatest amount of strontium 90 
on record, Dr. Lester Machta of the U. S. \i\Teather 
Bureau told the American ivleteorological Society in 
Washington, D. C. He believes the maximum ex­
posure to whatever hazards strontium 90 presents 
has already occurred. The radioactivity from this 
fallout produ ct is now disappearing ( decaying ) at 
almost the same rate as it is being precipitated on 
the earth's surface as rain or snow." 

GUIDE TO FOOD ADDITIVES AVAILABLE 

A manufacturers guide to legal and technical con­
siderations presented by the Food Additives Amend­
ment of 1958 has been published by the Manufactur­
ing Chemists' Association. 

Entitled "How to Proceed Under the Food Addi­
tives Amendment," the 12-page booklet is the first 
published section of a seven-part manual on food ad­
ditives. 

A food additive is defined by law as any substance 
that voluntarily or otherwise is introduced into a 
food product. This includes preservatit'es, emulsi­
fiers and flavoring agents, for example, as well as 
some packaging materials "migrating" to food. 

E xperts from government, industry and the sci­
ences have asserted that it would be virtually im­
possible to adequately feed our largely urban popula­
tion today without the use of food additives. Most 
additives have been developed through the years 
to fulfill a specific need . :tviany others such as salt, 
sugar, baking powder and vinegar - all of which are 
chemical in nature and are classed as food additives 
- have been in use through much of history. 

The Food Additives Amendment was passed on 
Sept. 6, 1958 after eight years of discussion in Con­
gress. l its major contribution was to make the pre­
testing of food additives a legal requirement. Previ­
ously, it was not necessary to submit test data to the 
Food & Drug Adminish·ation before using a substance 
in food. The burden of proof as to whether a sub­
stance was wholesome vvas on the FDA. 

The 1\IICA booklet explains in detail how to comply 

I ', 
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with the Amendment. Through a question-and­
answer format the publication tells how to determine 
whether a substance should be classified as a food 
additive. Other sections then describe procedures for 
filing petitions for approval, for filing objections to 
regulations and for filing petitions for the U. S. Cir­
cuit Court of Appeals. 

Although manufacturers generally tested food ad­
ditives adequately in the past, the chemical indus­
try endorsed the Amendment publicly as a further 
step to insure the convenience, safety and wholesome­
ness of our food supply. 

Under the Amendment, a manufacturer must pe­
tition the FDA for a special regulation permitting 
the use of a substance as a food additive. Once 
government scientists are satisfied that a proposed 
additive has been tested adequately to prove its safe­
ty, an order will be issued permitting its use within 
certain presGribed limitations, such as amount and 
condition of use. 

The J\.1CA's new booklet is published as an activity 
of the Association's Food Additives Committee. 

Copies are available from the Manufacturing 
Chemists Association at 50 cents each. Address: 182.'5 
Connecticut Ave., N. \"l., vVashington 9, D. C. 
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U. S. AND CANADIAN HEALTH AUTHORITIES 
REFUTE ATTACKS ON WATER FLUORIDATION 

America's "battle royal" in some cities on the addi­
tion of fluorides to public water supplies that are too 
low in fluoride content to permit the normal develop­
ment of decay-resistant, healthy teeth in children has 
moved into the international arena. The new h1rn in 
the conh·oversy comes in the form of an attack from 
a poorly informed Australian, Dr. Philip R. N. Sut­
ton, on the key studies completed in the United 
States and Canada that firmly established the case 
for fluoridation. 

U. S. and Canadian medical and dental authorities 
dismiss the scientific significance of Dr. Sutton's 
arguments , but deplore the propaganda weapon his 
outburst, dignified superficially by being published 
in book form, has given the cultists and quacks who 
have been attempting to slow the introduction of 
water fluoridation. The boost given those attacking 
the fluoridation program by Dr. Sutton's bizarre book 
should "weight heavily on his conscience," Dr. D . J. 
Galagan of the U. S. Public Health Service states . 
The practical impact of the Australian's publication, 
he adds, may doom "many thousands ... of children 
needlessly ( to) develop dental caries and suffer . . . 
the pains of toothache and infection ," as well as teeth 
lost forever. 

A factual rebuttal to Dr. Sutton's misleading as­
sertions was written by Dr. James M. Dtinning of 
the Harvard School of Dental Medicine in Nutri­
tion Reviews, the official journal of the Nutrition 
Foundation . The Foundation has for some time 
vigorously advocated adding fluorides to drinking 
water in order to reduce tooth decay. The organiza­
tion's Executive Director, Dr. C. G. King, has empha­
sized the "wisdom and safety" of fluoridation, de­
claring that fluoridated water has been clearly dem­
onstrated to strengthen the teeth against decay if 
furnished while the t!:!eth are being formed. The 
gain is permanent. 

Four studies were used as the Australian dentist's 
targets. Each of the studies compared rates of dental 
decay in a city in which water fluoridation had b een 
introduced with the decay rates in a "control" com­
munity which during the course of the 10-year in­
vestigations did not have fluoridated water. The 
"protected cities" were Grand Rapids, Michigan, 
Evanston, Illinois , Brandford, Ontario, and New­
burgh, New York. The "conh·ols" with which they 
were matched were Muskegon, Michigan, Oak Park, 
1llinois, Sarnia, Ontario and Kingston, New York. 

Dr. Sutton's attack centered on the adequacy of 
the sampling techniques used to measure fluoridation 
effectiveness and the validity of some of the compari­
sons ebtween fluoride-using and "control" communi-

ties. Weighed by nearly all U. S. scientists who have 
studied the literature or conducted tests, the points 
cited by Sutton have been found "minor or irrelevant" 

!· 
and show "no attempt to appraise the large, positive 
accomplishments" of U. S. fluoridation, according to 
Harvard's Dr. Dunning. 

A bone of contention in the ewburgh-Kingston 
study is the fact that "starting. point" data for the 
control city of Kingston was collected a year after 
the initial survey of Newburgh. That time lapse, Dr. 
Sutton claimed, impaired valid comparison of the 
"starting point" data from the two cities. 

Not so, according to Dr. David B. Ast, Director of 
the Bureau of D ental Health of the New York State 
D epartment of Health and widely recognized as a 
top auth ority in the field. "I can't believe," he says, 
"that Sutton really believes this to be a valid criti­
cism." All of the direct oral examinations in bbth 
cities were made by the same examiner, Dr. Ast points 
out. The results were practically identical. The 
Decayed-Missing-Filled ratio of the 6 to 12 year-olds 
tested at the outset of the study in Kingston was 20.8 
per 100 permanent teeth . A year later, in Newburgh, 

(Continued on page 262) 
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(Continued from page 260 

the starting point examination showed a DMF rate 
of 21.0 per 100. The difference of only ll50th of 
1% demonstrates the validity of comparing the two 
test cities. In view of the results, the New York den­
tal authority asks: "Could Sutton really believe that 
the (rates) ... could have been significantly differ­
ent if both examinations were made exactly at the 
same time? This type of criticism," Dr. Ast adds, 
"questions not the research but the professional acu­
men of the critic." 

The sampling technique was questioned by Dr. 
Sutton in the Evanston-Oak Park study. He was 
critical of the fact that Negro children in Evanston 
schools were not included in the Evanston sample 
that was compared with the all-white group being 
checked in Oak Park. The U. S. reaction is a sus­
picion that Dr. Sutton "has a fi,xation on the subject 
of random sampling, and is not familiar with the 
principle of sh·atified sampling designed to handle 
situations where randomization alone could produce 
biased results ." Evanston whites were compared to 
Oak Park whites , it is explained, because Negroes 
have different cavity development rates than do 
white people. "The randomization Sutton suggests," 
the U. S. authorities state, "would ... . have inh·oduced 
errors instead of having corrected them." 

Turnover within the teams of examiners over the 
course of the 10-year test period, Dr. Sutton has 
charged, jeopardized the constancy of data obtained 
from the Grand-Rapids-Muskegon study. The U. S. 
authorities respond that apparently "nothing will 
satisfy (Dr. Sutton) except the continuous employ­
ment of a very small number of examiners for the 
entire 10-year period of study. It seems to mean 
nothing to him that the studies were under continu­
ous supervision and, if examiners changed, the new 
ones were oriented and standardized by the super­
visor." 

A real indication ' of the conformity of the data 
can _be taken from the fact that one of the working 
examiners, out of the full team sh·ength of four, did 
stay with the sh1dy for the entire 10-year span, Dr. 
F. A. Arnold, Jr., Director of the National Institute 
of Dental Research and principal investigator at 
Grand Rapids points out. Moreover, two others, he 
reports, were on the job for the last seven consecu­
tive years of the project. 

Minor errors that do not jeopardize the four fluori­
dation studies, on the other hand, are readily achnowl­
edged by Dr. R. M. Grainger of the University of Tor­
onto, another member of the special symposium pre­
sented in Nuh·ition Reviews. The studies are not, 
he concedes, "flawless of scientific literature." Even 
so, he states that , the Aush·alian is "not correct if he 

implies that the slips in arithmetic, typographical 
_ errors ... minor inconsistencies between preliminary 
and final reports or between observer teams, which 
he has unearthed, throw any serious doubt on ~he 
corroborative conclusions of the after-fluoridation 
experiments or on the public health value of the 
procedure." 

Emphasizing the same point, Dr. Dunning deplores 
the fact that the Australian's' "destructive criticism" 
will give new ammtmition to those who have fought 
the demontsrated benefits of fluoridation. "The tra­
gedy is that his work will be read by a public often 
umible to appreciate its defects ... Worst of all," 
Dr. Dunning concludes, "the (Sutton charges) will 
be used by unprincipled agitators to arouse fear in 
citizens' groups where fluoridation is up for com­
munity decision." 

In addition to the Nutrition Foundation, most of 
the nation's leading health and scientific organiza- , 
tions have consistently urged water fluoridation as a 
practical, thoroughly safe means of protecting the 
nation's youngsters from about 50% of the cunent 
rate of tooth decay. Those endorsing the anti-cavity 
program include the American Medical Association, 
the American Dental Association, the U. S. Public 
Health Service and the National Institute of Dental 
Research. 

ANTIBIOTIC FIELD TEST KITS DEVELOPED 

Successful development of field test kits for detect­
ing penicillin and other antibiotics in milk was an­
nounced at the recent meeting of the American Dairy 
Science Association. 

Prof. Frank V. Kosikowski and R. A. Ledford of 
the New York State College of Agriculture at Cor­
nell University reported the development based on 
research conducted over the past_ decade. 

The Cornell dairy indushy scientist said the field 
kits are simple enough for a farmer, with care, to test 
his own cows, sensitive to a point of detecting .05 
I. U. penicillin per milliliter of milk and versatile as 
to be carried about without refrigeration. It is ex­
pected, however, that their greatest value will be in 
the hands of regulatory officials and dairy field super­
visors. The General Ionics Corporation of Pitts­
burgh, Pa. , is now producing commercial kits of the 
type developed at Cornell. 

Performance of the test depends upon highly an­
tibiotic-sensitive bacteria such as Bacillus subtilis and 
Sarcina [utea, resting in an agar bed, reacting with 
milk applied to the surface of the agar by paper 
discs wetted with the milk in question. If the wetted 
discs contain penicillin, a clear halo will show around 
them in tlu·ee hours at the best growing temperature 
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for the test bacteria. Such a halo effect usually means 
the presence of penicillin. 

True field test kits can be carried about at normal 
outside temperatures without refrigeration. This 
was accomplished by filling single service plastic 
dishes with non-nutrient agar and test organisms and 
enclosing the dishes in air-tight aluminum pouches. 
The antibiotic-sensitive bacteria remain dormant in 
the foodless agar until specially treated paper discs 
packed with concentrated nutrients are wetted with 
the milk under test and applied to the agar surface. 
Leaching of the nuh·ients from the discs enables the 
dormant antibiotic-sensitive bacteria to grow and 
activates the test. 

Other field kit designs include conh·olling test bac­
teria residing in nuh·ient agar by removing complete­
ly all air from the pouch followed by gassing. In this 
second design the mere opening of the pouch acti­
vates the f ield test. 

The ready availability of such kits, with individual 
capacity for testing 34 milks, should do much to pick 
out and practically eliminate the relatively few milk 
supplies containing traces of antibiotics, Professor 
Kosikowski reported. 
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Hayn es C.uJU·f"Jnr, Sanitary Spray 
Lubricant is entirely new and dif­
fere nt. Desi gned especia lly fo r 
applications where a heavy duty 
sanitary lubricant is required , 

f:.uJU.f"Jnr, is a high polymer lu­
bricant and contains no soap, 
metals, solid petrolat·um, silicones 
nor toxic additives. 

Provides a clinging protective 
coaling for vital metal parts such 
a s slid es, bearings and othe r lu· 
bricafed surfaces d es pite moisture. 

PACKIO 6-16 Ol. CANS PEl CAltON. 

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

NEW TANKER CLEANING SYSTEM FOLDER 
Klenzade Products, Inc., Beloit, Wisconsin, is offer­

ing a new bulletin on a fully pre-engineered system of 
automation cleaning for milk tank b:ucks. The "pack­
aged" system can easily be installed by any dairy 
maintenance man. The conb·ol panel is pre-wired 
and pre-piped for electrical and air connections, and 
the "package" contains everything required for a 
complete installation, except simple connections to 
plant utilities . A typical installation is illush·ated with 
diagrams and photographs showing the hook-up of 
the various components . The entire installation oc­
cupies a space of only 5 feet long by 2 feet wide, and 
can generally be located in the tanker unloading 
room. The complete cleanit'lg cycle normally re­
quires only 15 minutes from start to finish. Interested 
executives are invited to write for bulletin EQMT / 6. 

Classified Ads 
FOR SALE 

Single service milk sample tubes For further informa· 

tion and a catalogue please write, Dairy Technology, Inc., 
P. 0. Box 101 , Eugene, Oregon. 

;: . tJ ---~;-:/? 
~~::.?fti/SPifl 
U.S. P. LIQUID PETROLATUM SPRAY 

U.S.P. UNITIO STAT!S PHIRMICEUTICll STINOARDS 
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 

1lU4 tuct 
lf(~t-l'ike 

HAYNES-SPRAY 
61c3u£d ~ U6ed ~ ~: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING$ 
SANITARY SEALS & PARTS 
CAPPER SLI DES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
ond for ALL OTHER SANITARY 
MACHINE PARTS which ore 
deoned daily. 

Tke Ufederut HAYNES-SPRAY Ufetlcd "' .C~ 
Ccmh~ ltlitk flee Uflfk OruliHrulu tuUL Code 
R~ by flee U. S. PKhtie Hoot& S~ 
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 moy entirely destroy previous 
badericidol treatment of equipment, 

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

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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Applicat·io·n for M embetship 

INTERNATIONAL ASSOCIATION OF MILK & FOOD 
SANITARIANS, INC. 

Box 437, Shelbyville, Indiana 

Name ____ __________ ________ __ __________ __ ____ ___________________________________ Date ___ --- --- --- ·--

Please Print 

Address ---------- --- -- --------- -- ----- ----------------------------------- - - - - - -

Business Affiliation _____________________________________ ----- --------- ___ __ _____ _ 
Annual Dues $7.00 0 Check 0 Cash 

(Membership Includes Subscription to Journal of Milk & Food Technology.) 

Recommended by 

Box 437 
Shelbyville, Ind. 

(Please Print) · 

Subsct·ipt-ion Order 

JOURNAL OF MILK & FOOD TECHNOLOGY 
(Monthly Publication) 

0 New 

0 Renewal 

0 Re-instatement 

Name ____________________________________ ____ ___ _______________ _____ ____________ Date - -- ------ - ----

.1:' lease Print 

Address -------- - - - - - -------- - --------- - - - - -- - -- - - - ------------------------ - -- -- 0 New 

0 Renewal 

Educational Institution & Public Libraries Individual Non-Member Subscription (Annually) $8.00 
(Annually) $6.00 0 C•heck 0 Cash Governmenl· Agencies, Commercial Organizations 

I. A. M. F. S. & J . M. F. T. 
Box 437, Shelbyville, Ind. 

(Please Print) 

Change of Address 

FROM 
Name _______ ___ _____________________________________ _____ _____ ___________ _____ __ Date ------ - -------

(Please Prinj) 

Address ---- -------- ----- ---- - ------------ - -- - ----------- - -------- - -------- -- -- -

TO 

Name ------------------------------- -------- ------------------------------ - --- --
Please Print 

Address ---------- ------------- ---- -- - -- - ------------------------------------- - -

Please Print 

I. A.M. F. S. & ' J. M. F. T. 
Box 437·, Shelbyville, Ind. 

Order for 3A Stanclatcls 

Name ______ ______________ __ _______ __________ __ _______ _________ _______ _____ ____ __ Date -------- - -----

Please Print 

Address --------------- -- -- -- ----------------------------------- - ---------------
( ) Complete Set @ 2.50 = -------- ( ) Complete set bound (durable cover) @ 4.25 = ____ __ _____ _ 

( ) HTST Std-with cover = .50 
( ) HTST Std-without cover = .45 

5 Year Service on Standards as Published = 2.50 additional 

Orcle1· fo1· Repti·nts of Articles 

Amt. ______ ________ Title _____ ------------------ -- ______________ _ 

Schedule of prices for reprints F. 0. B. Shelbyville, Indiana 
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1 Page 2 Pages 3 & 4 Pages 6 & 8 Pages 12 P. Cover j 
100 or less $12.50 $15.00 $21.00 $30.00 £50.00 $21.67 j 
Add'l. 100's 1.60 1.60 3.00 -4.20 7.00 3.37 • 
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DETECTION OF PENICILLIN IN MILK 
B. subtilis (6633) 

SPORE SUSPENSION 
B·B·L # 04-628 

pour 
10 mi. 

per plate 

STERILE 

1 

......_ /"""\ 

e-s-EI~g~-104 - M;lk I M;lk ~ • 

BLANK ~ B 
(f) 

~ 
c 

c::: ..... ..... 
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!.ASSAY 
PROCEDURE 

II. IDENTITY TEST 
FOR PENICILLIN 

A ~ same milk 
without 

penicillinase 

LJ blank 
sterile 
discs 

SEED AGAR ~ 8 8 B-B·L # 03-1768 MUk - ____. ___.. 
PENICILLINASE ~ one blank 
CONCENTRATE - drop sterile 
B-B-L #02-629 per 5 mi . discs 

INCUBATE 

The presence of antibiotics in milk following mas­
titis therapy in cows has created serious public 
health problems and caused technical difficulties 
within the dairy industry. A rapid, practical lab­
oratory procedure to assist regulatory agencies and 
the dairy industry in solving these problems was 
described by Arret and Kirshbaum.* This procedure 
employs rapid growth of a sensitive strain of 
B. subtilis for assaying the presence of antibiotics 

in milk and for determining its identity with peni­
cillin. Inhibition of growth by the presence of as 
little as 0.05 unit of penicillin per mi. of milk 
sample is detectable within 2112 hours. 
In answer to many requests for information about 
the availabilitY of 8-8-L products for this simplified 
procedure, the 8-8-L Development Laboratory has. 
prepared this TECHNICHART. It graphically illus­
trates the basic procedure, showing the materials 

POSITI VE FOR PENI­
CILLIN-no inhibition 
around pen icillinase­
trea ted sample 

RESULTS 
NEGATIVE FOR 
ANTIBIOTIC - no 
inhibition a round 
milk sample 

POSITIVE FOR 
AN TIBIOTIC - zone 
of inhibition around 
milk samp le 

positive control 

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

necessary~all of which are available from B-B-L. 
A complete brochure with detailed technique and 
product listing is available upon request. 

•:· Arret , B., and Kirshbaum, A.: J. Milk and Food Techno!. 
22:329, 1959. 

BALTIMORE BIOlOGICAl lABORATORY, INC. (~1•1•11 
BAlTIMORE 18, MARYlAND I I 

A Division of Becton, Dickinson and Company 

C-B·l AND TAXO ARE TRADEMARKS. 81560 
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It takes good men 
to produce good milk 

One of the important steps we can take to Pet the 
right kind of milk is to make cow milking attractive to 
the right kind of men. 

Good clean milk depends on good cow milking. To believe 
that dark, dirty, cagelike milking facilities - found on many dairy 
farms today - will attract the kind of men who will do a good 
job of milking, is expecting quite a lot. 

The Surge Picture Window Parlor is a way to keep our 
good young men on the job. If we fail to keep the youth 
interested in the dairy industry - the 
whole industry will fail -

23 ·n .. U NOIS , U.S . A. 
CO CHICAGO ' : 

BABSON Bf305 - ·• 

For your copy of this FREE BOOKLET, write Dept. 109 . 
© Babson Bros . Co., 1960 

BABSON BROS. DAIRY RESEARCH SERVICE 
2843 WEST 19th STREET • CHICAGO 23, ILLINOIS 

I 

I 

, 


