


Push-button control with Cherry-Burrell Automated Systems 
In the area of processing. cost per unit 
of product depends largely on your 
equipment's efficiency. Once you push 
the start button , product flow must be 
steady and continuous from float tank 
throu gh fillers . If you are to reduce 
costs or increase production. each 
piece of equipment must be matched 
and balanced to operate perfectly with 
every other piece in the line. 

The equipment used in C herry-Burrell 
automated processing systems is 
specifically designed to meet this re­
quirem~nt. And Cherry-Burrell equip­
ment ~1ves you . the flexibility to meet 
changmg cap_ac1ty needs without buy­
mg new equ ipment. 

PLAN WITH CHERRY-BURRELL 

Insta lling a Cherry-Burrell automated 
processing system calls for careful 
plann ing. The program must be laid 
out precisely - the system accurately 
designed to your requirements. Each 
piece of equipment must be looked at 
in the light of its place in the over-all 
system. 

A Cherry-Burrell Sales Engineer can 
help you start this vital planning now 
.. . planning that results in an auto­
mated system that is best suited to 
your plant 's present needs and one 
which can be easil y and economically 
expanded in the future. 

And only C herry-Burrell can provide 
the planning. help and equipment you 
need . 

Write for a free copy of 
Cherry-Burrell's new 

Automated Systems Bulletin 

Profitable Brands Start with Cherry-Burrell 
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RAPID· FLO® 
VACULINE® 
MILK 

... engineered by Johnson & Johnson for in-a-line 
filters . Available in 49/,6", 5" and 6" disks; or 2%" 

x 6Y2" tubes. 

Tell your producers with in-a-line filters about new 
RAPID-FLO VACULINE-engineered for safe 
filtration and clean milk production, plus the extra 
benefit of a RAPlD-FLO® CHECK-UP for mastitis 
and sediment. 

FILTER PRODUCTS DIVISION ~ 
4949 WEST 65TH STREET • CHICAGO 38, ILLINOIS 

Copyright 1960, Johnson & Johnson , Chicago 
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If quality control of milk production is your most 
important job, you'll recognize this new Perfection 
pipeline washer as a major step toward maximum 
sanitation in the milkhouse. 

The Perfection Control-0-Matic washer elimi­
nates the biggest .chore in milking, actually saves 
two hours of work every milking day. Most im­
portant for you, sanitizing and washing-is more 
thorough than ever before, because it's completely 
automatic. 

A flick of the switch controls entire sanitizing 
operation, including automatic and absolutely ac­
curate dispensing of sanitizer and detergent, 
washing and rinsing of pipeline. Sanitizes before 
milking, washes after milking. No other pipeline 
washer is so automatic as Perfection. 

More dairymen are turning to Perfection, to get 
completely automatic, safer milking- a complete 
system that includes Release-0-Matic milkers, the 
only milker that prevents mastitis- at the source. 
Write for details. 

CONTROLS SANITATION 
IN THE MILKHOUSE 

.,E~ 
THE DRUDGERY 
OF WASH-UP WORK , 
FOR ALL PIPELINE 
MILKING SYSTEMS 

Controi-0-Matic 
operates by vacuum , 
reduces electrical 
problems in humid 
milkhouses. Adapts to 
any pipeline system, 
using milking system 
vacuum pump. 

MANUFACTURING CORPORATION, 425 FIRST ST., CAPRON, IlliNOIS 

I UDDER-SAVING, WORK-SAVING PERFECTION MILKING EQUIPMENT MEANS GOOD MILK I 
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ANOTHER -·J( PRODUCT 
® 

® 

ennsan 
MODERN SANITIZER and CLEANER 

WILL NOT CORRODE STAINLESS STEEL 

Extensive lab tests and highly successful 
farm experience have definitely proved that 
PENNSAN is non-corrosive to stainless 
steel. This fact has been further substanti­
ated by manufacturers of stainless steel 
equipment. (Test results on request.) 

PENNSAN is the superior bactericide serv­
ing modern sanitization. It removes and 
prevents milkstone and films ... works in 
even hardest water . . . conditions and 
brightens stainless steel . . . controls bac­
teriophages without affecting starter cul­
tures. PENNSAN is a unique chemical 
sanitizer-a new concept to serve more 
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sanitizing and cleaning needs. 

Write now for free booklet to B-K Dept. 
PENNSALT CHEMICALS CORPORATION 

East: 3 Penn Center, Phila. 2, Pa. 
West: 27008. Eastern Ave., Los Angeles, Cal. 

0 ·~ 

Pennsalt 
Chemicals 

ESTABLISHED 1850 
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DIAGNOSTIC . .. . . 

CONTROL . . .. . . 

CLASSIFICATION .. 

Media for MYCOLOGY 
for the isolation, identification and cultivation of pathogenic fungi. 
These media are also widely used in phytopathological studies. 
Several are neutral in r eaction, giving optimum conditions for 
growth of a variety of fungi . The following may b e prepared as 
selective media by the adjustment of reaction, addition of antibiotics 
or other agents: 
Bacto-Brain Heart Infusion Agar Bacto-Mycological Agar 
Bacto-Sabourand Dextrose Agar Bacto-Mycological Broth 
Bacto-sabouraud Maltose Agar Bacto-Corn Meal Agar 
Bacto-Littman Oxgall Agar Bacto-Corn Meal Agar with Dextrose 
Bacto-Bean Pod Agar Bacto-Prune Agar Bacto-Lima Bean Agar 

. for sanitary and sterility procedures as well as for gen eral use in 
mycological procedures: 
Bacto-Sabourand Maltose Broth 
Bacto-Sabouraud Liquid Medium 
Bacto-Malt Extract 

Bacto-Neurospora Culture Agar 
Bacto-Potato Dextrose Agar 
Bacto-Mildew Test Medium 
Bacto-W.L. Nutrient Medium Bacto-Malt Agar 

Bacto-W.L. Differential Medium ·· · 

and nutritional 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 descriptions of these media and their use, is available on request. 

1 DIFCO LABORATORIES ! 
1 , DETROIT 1, MICHIGAN l 
.l-III-IIII-111-IN-IIt-II-II-II-II-11-III-II-II-II-II-II-II-III-II-II- I-11-IN-II-I~-III-III-II-II-III-II-IIII-111-II-III-IIII-II II-III-II-II-"+ 

Only Quality Cooling Assures 
Premium Quality Milk! 

Haverly John Wood Coolers are built to p.rovide _!!! these 
premium cooling features: 

uniform milk quality in every part of the tank 

fast, safe cooling brings· temperatures down fast, keeps 
blend temperatures low 

sanitary construction; easy to clean, easiest to keep clean 

all-over cooling action protects butterfat content, 
prevents separation and development of off-flavors 

·emergency cooling provision protects milk quality ­
even during power failures 

v 

JoHN Wooo CoMPANY 
Haverly Equipment Division 

Royersford, Pa. 



"Our De Laval 

ultra-high temperature pasteurizer 
• g1ves us better flavor, better shelf life" 
~~s 

JNCE WE installed the unit , we have had many favorable comments on 
the flavor and keeping qualities of our milk and milk products ," writes 
Mr. Ernest Adair, owner of Adair Milk Farm in Champaign, Illinois. 

"The longer shelf life we ge.t through our De Laval Ultra-H igh Tempera­
ture Pasteurizer enab les us to stagger our operations. For example, we 
process creams only once a week. We never process more than two by­
products on any processing day , and we process all of our products through 
this pasteurizer ... Homo-2% -creams-chocolate milk-and ice cream 
mix . After processing is completed , we clean the pasteurizer in place. 

"One of the most notable changes since ultra-high temperature opera tion 
is the absence of off-flavors and odors we ha ve had to contend with because 
of the cows' feed. We cons ider this piece of equipment an exce llen t addi tion 
to our plant and operation. " 

AT A PRICE YOU CAN AFFORD: The De Laval Ultra-High Tem­
perature Pasteurizer is a new concept in pasteurization that is readily acces­
sib le to yo u and every milk plant operator. Pasteurize mix at 240 °F .. . 
milk at 195 °F. It's as easy and si mple as H .T.S.T. pasteurization, and 
without the previous drawback of "cooked fl avor" or "fl at taste." The 
price? Only a little more than a conventional H.T.S.T. pas teurizer! And , 
if yo u already have a De Laval H .T .S.T. Pasteurizer, it can be converted 
to an Ultra-High Temperature Pasteurizer at very little cost. 

The De Laval Ultra-High Temperature Pasteurizer can be used with 
any model De Laval Plate Heat Exchanger. Thus , yo u can obtain ultra­
high temperature pasteurizing with capacities from 2,000 to 80,000 lbs. 
per hour. 

SOME OF THE ADVA,!IITAGES: 

~ Lower Bacteria Counts 

X Better Flavor and Body 

;:}( Longer Shelf Life 

)( Staggered Plant Operation 

;:l(: No Steam in Product 

-x: Low Cost 

WANT MORE /NFORMA TJON ? 

Then contact you r De Lav al Dealer 

or write to us today. No obligation, 

of course, in either cas e. 

THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie. New York 

VI 

Dept. 
JM-5 

5724 N. Pulaski. Chicago 46. Illinoi s 

DE LAVAL PACIFIC COMPANY 
201 E. Millbra e Avenue, Millbrae, Calif. 
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NEED FOR INDEPENDENT CERTIFICATION OF BACTERIOLOGICAL 
CULTURE MEDIA1 

L u THER A. BLACK 

Robe1t A . Taft San:ita1'y E·ngineering Center, 

Ci-ncinnati, Ohio 

As pointed out some ten years ago ( 1) the APHA 
Subcommittee on Standard Nlethods for the E xamina­
tion of Dairy Products has no conh·ol over the meth­
od of commercial production of plating media, nor 
does the committee routinely test for uniformity in­
dividual batches of dehydrated media or ingredients 
used for preparation of the media. A preliminary in­
vestigation of the uniformity of b atches of dehydrated 
media was carried out and wide variations were 
found among the geomeh·ic means both of different 
media and of different batches of the same media. 
There were also significant differences in produc­
tivity in the same medium prepared from dehydrated 
as compared to its laboratory-prepared form. Since 
significant variFttion occurred in half of the tests of 
variability of batches, this report recommended furth­
er study of batch variation in agar media, and explor­
ation of methods for conh·olling such variation. 

At a meeting in February 1951, the Coordinating 
Committee on Laboratory Methods of the American 
Public H ealth Association recognized the need to 
coordinate studies in the use of media, and authorized 
establishment of a Subcommittee on Approval of Cul­
ture Media. Even though the Association had adopt­
ed a plating medium for official use, no objective 
tests had been officially planned or conducted here­
tofore by the Subcommittee on Dairy Products (or by 
any other organized group in or outside of the APHA) 
to determine the uniformity of colony productivity of 
subsequent factory batches of plating medium (using 
the colony productivity given by the original batch 
or by other batches as a reference determination ). 
Accordingly the Association has been placed in the 
position of tacitly giving its stamp of approval of each 
successive factory batch of medium, relying on the 
manufacturers to maintain uniform productivity. 

Since performance testing should be an integral 
p<ut of any certification program, efforts were made 
to develop a minimum procedure statistically valid 
for testing batches of media in the laboratory in com­
parison with a standard media ( 2) . The first re-

:i quirement for certification should be that manufac-

'Substance of a report on background in formation assembled 
by Standing Laboratory Committee for distr·ibution at the 
National Conference on Interstate Milk Shipments, St . Louis, 

Missouri, April 20, 1959. 

turers analyze batches of their own media accord­
ing to such a statistical plan, thus reducing to a min­
unum the an alyses requiJ·ed by any non-profit certifi­
cation commission. This would also avoid unneces­
sary duplication of tests and make certification feas­
ible at a reasonable cost. B'ased upon its own or 
other satisfactory test data a commission could supply 
labels for affixing to each bottle of culture media cer­
tifying that the particular lot had b een found to be 
in complian ce with specifications of Standard Meth­
ods for the Examination of D airy Products, prob ably 
bearing a code number ii1dicatii1g the lot, manufac­
turer, and year certified. Proposals of the former 
APHA Subcommittee on Approval of Culture Media 
were summarized in a report presented in 1953, ( 2 ) 
togetl1er with action taken at that time by higher 
committees of the APHA. 

In spite of the inevitable need of establishing tmi­
formity of productivity, initial attempts to establish 
a certification program were delayed by the action 
taken by the Coordinatil1g Committee on Laboratory 
Methods ( CCLM ) at the APHA meeting in 1955, 
in concluding that actual certification is not the 
proper fun ction of the APHA. The following year the 
CCUvi suggested that the Laboratory Section re­
il1Vestigate the necessity for certification of culture 
media, although any certification program would 
need to be worked out by some other organization . 

In spite of the claims by manufacturers that tests 
from batch to batch sho"v comparable colony pro­
ductivity and placing the blame for discrepancies on 
the treatment that dehydrated media has il1 tl1e hands 
of operators during its rehydration and use, or other 
variables that may occur in different laboratories, 
published and unpublished evidence has continued to 
accumulate that variations m·e still occurring in plat­
ing media ( 3 ) . Several il1stances have been observed 
durii1g m1alysis of split milk samples carried out by 
the various states as one of the requii·ements for ap­
proval of local milk laboratories used for the exam­
ination of milk for il1terstate shipment. These ano­
malous results sometimes obtained ben ;veen labora­
tories appear due to differences in culture media, 
rather than other factors of equipment or procedures 
which are ah eady subject to periodic review by state 
milk laboratory certifying officials . 
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Published ( 4, 5) and unpublished results indicate 
similar variation in dehydrated culture media for 
diagnostic purposes. Similarly a new committee of 
the Laboratory Section of the American Public Health 
Association is studying what is being done and what 
needs to be done in the standardization of all public 
health laboratory reagents ( 6). 

Accordingly, representatives of several national or­
ganizations potentially concerned with the reliability 
of bacteriological results based on culture media 
conferred on this subject in 1958, reviewing the back­
ground, previous recommendations of the APHA com­
mittees concerned, statistical protocols for compara­
tive tests, split sample experiences, and results of a 
h·ial run of the recommended testing procedure car­
ried out during 1958 in connection with the certifica­
tion of the product of another manufacturer ( 7). 
Authorization for the optional use of another manu­
facturer's medium reemphasizes the present lack of 
independent objective review of the uniformity of 
different batches of any given medium. This group 
was unanimous as to the need for surveillance of 
plating media, that an independent commission dis­
tinct from any existing scientific society should be 
set up to handle media certification, and those present 
representing scientific societies were to report to 
their parent organization and request their endorse­
ment of the principle of media certification. 

Media to be used for quantitative work must be 
prepared according to definite specifications and con­
form to some predetermined standard of productivity. 
Most laboratory workers have neither the time nor 
knowledge to personally test media or ingredients and 
have had to take them on faith. This is the only item 
of equipment or procedure in the agar plate method 
not now surrounded with safeguards and conh·ols, or 
subjected to scrutiny by state milk laboratory certify­
ing officials. Tllis is incongruous for a "standard 
plate count" and inconsistent with the aims of the 
National Conference ·'on Interstate Milk Shipments 
for uniform certification of laboratory results both 
intrastate and interstate. 

Certification becomes necessary for otherwise there 
is no guarantee of the quantitative performance of 
existing media. Accordingly, the standing Labora­
tory Committee of the NCIMS recommended to that 
Conference that only media certified as suitable by 
the i\!Iicrobiological Media Commission be utilized 

by regulatory agencies for official results in the an­
alysis of milk and other daiq products. After review 
by their task committee on laboratory procedures thr 
National Conference voted to recommend that the 
certification of plating media be included in the next 
revision of the Milk Ordinance and Code. The 11th 
edition of Standard Methods for the Examination of 
Dairy Products will recommend "that only media 
certified by this Commission be utilized by regula­
tory authorities for official results." 

Subsequently resolutions were passed at the 1959 
annual meetings of tl1e Society of American Bacteri­
ologists, American Dairy Science Association, Inter­
national Association of Milk and Food Sanitarians, 
and Association of Official Agricultural Chemists en­
dorsing the principle of certification of bacteriologi­
cal media and formation of an independent certifying 
commission. Such a commission was incorporaled 
recently ( 8) . 
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THE EFFECT OF FARM BULK COOLER TYPE (ICE BANK OR DIRECT 
EXPANSION) UPON THE BACTERIOLOGICAL QUALITY OF RAW MILK 

A. G. LEGGATI AND B. 0. GREGERSEN 

Depa·rtment of Dairy Science, 

Ontario Agriculttt-ral College, Guelph, Ontario 

( Received for publication December 28, 1959) 

Because of persistent rumors concerning the effect of TABLE l-IIIAKE AND DtSTHJBUTION oF FARM BuLK CooLERS 

type (ice bank or direct expansion) of farm bulk cooler 

upon the bacteriological quality of milk stored in them, 

certain data arising from another project were statistic· 

ally analyzed to ascertain what variability might be ex· 

pected from milk held in the two types under practical 

conditions. The data were derived from a study of nine 
cfifferent makes of coolers and twenty four shippers 

whose milk was sampled periodically during the winter 

and summer.. This study showed that there was no sta· 
tistically signifi.cant difference in the bacteriologcial 

qualty of the milk held in either type of farm bulk cooler. 

The question as to which type, ice bank or direct 
expansion, of bulk cooler will give the lower bacterial 

counts has come' to our attention from farmers weigh­
ing the advantages and disadvantages of the two 

types before selecting one to purchase. We have also 
heard of salesmen suggesting one type as yielding 
milk with a lower bacteriological quality than the 
other. Hence it was decided to find out whether 
there was any significant difference in the bacterio­
logical quality of milk stored in both types of coolers 

under practical conditions. 

During the winter of 1957 and summer of 1958 a 

survey of the bacteriological quality of milk from 
bulk producers in this area was canied out. This 
survey was made for another purpose without regard 
for the type of cooler used by the producers. There­
fore it was believed that a scrutiny of the data arising 
out of this survey from the standpoint of the two 
types of cooler would probably yield an answer to 

this question. 
The farms sampled for the survey were chosen at 

random from three rather indefinite groups, good, 

fair and poor shippers. These groups were estab­
lished partly by visual inspection of the milking fa­
cilities, the milking equipment, milk house, etc., 

and partly on tl1e past history obtained from the re­
ports of tl1e dairy to which the milk was shipped. 
Thus the "good'' shippers were tl1ose tl1e condition 
pf whose equipment and facilities were considered 
above average and whose milk had not been crit­
icized for any reason by the daily for over a year. 
Poor shippers, on tl1e other hand, were tl1ose whose 
equipment and facilities were judged below aver­
age and whose milk had been criticized occasionally. 

No. of No. of 
t a nks Ice b a nk tanks Direct exp. 

7 Champion 3 Cherry-Burrell 

1 Dairy Kool 2 Creamery Package 

7 \•Voods 1 De Laval 

Mojonnier 

1 Steinhorst 

6 Unico 

Total 15 Total 14 

Milk from the selected farms was sampled at the 

time the truck operator took his sample. In all, 29 
shippers were sampled. During tl1e winter each was 
sampled from five to eight times, the majority were 

visited eight times, between the months of October 
and March. Each farm was sampled eleven times 
within the period May 1 to Sept. 1 during the sum­
mer of 1958. 

The milk samples were taken aseptically into ster-
ile bottles which were held in ice water until tested. 

TABLE 2-ARITHMETIC AvERAGES OF BACTEIUOLOGICAL TESTS 

ON MILK SA !v!PLES FROM EACH TYPE OF TANK 

Bacteriological No. of No. of 
test Season samples I ce ba nk samples Direct exp. 

Standard Summer 99 29,000 110 23,000 

plate 
count Winter 65 15,000 101 12,000 

Coliform Summer 99 260 121 8,000 

COlillt \•Vinter 57 59 90 96 

Psychrophilic Swnmer 99 14,000 121 11,000 

count Winter 46 1,000 85 1,000 

Resazurin Swnmer 99 2.75 121 2.86 

reduction time 
( lm.) Winter 53 3.4 84 3.4 
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TABLE 3-ANALYSES OF VARIANCE \ ;v'r:rHlN A!,fD BETWEEN 

TANK TYPES FOH VAHIOUS BACTE RIOLOGICAL TESTS 

Bacteriolog ica.l 
t est 

Standard 
plate 
count 

Psychrophilic 

count 

Colifmm 

COLlll t 

Resazw·in 

Season 

Summer 

\•Vinter 

Summer 

\•Vinter 

Summer 

Winter 

Summer 

No. of No. of 
Tanks Shippers F value 

7 20 7.9 

9 24 3.9 

7 20 9.8 

8 22 8.5 

7 20 1.3 

8 23 2.4 

7 20 16.6 
reduction time ------------------­

( Iu-s. ) Winter 9 24 13.6 

5% and 1% points for the distribution of F: 
Summer 5% 246 \"linter 5% 248 

1% 6,169 1% 6,208 

The elapsed time from the taking of the samples 
until they were tested never exceeded 10 hours. The 
following tests were performed upon each sample: 
Standard Plate Count, Coliform Count, Psyclu·ophilic 
Count and Triple Reading Resazurin Test. The coli-

form count was made upon Violet Bile Agar. All 
tests were carried out according to Standard Meth­
ods ( 1) except that the psychrophilic plates wtJre 
counted at 10 days. The resazurin tests were read at 
half-hourly intervals up to a period of 4 hours to 
provide more observations for statistical pmposes . 
However the tubes were only inverted at hourly 
intervals. 

\iVhen the shippers were arranged into 1:\ovo classes 
according to type of cooler, it became necessary to 
eliminate some so that each class would have ap­
proximately the same numbers in the good, fair and 
poor groups. This was done on the basis of the 
criteria used for the original selection of the farms . 

Table 2 depicts the arithmetic averages of the 
results of the various bacteriological tests used and 
the numbers of samples upon which they were pased 
for each of the cooler types. 

Because the numbers of samples varied between 
the t\;vo types of cooler, which may have influenced 
the averaged results, an analysis of variance within 
and between cooler types was performed. The F 
values derived from the analysis of variance are 
given in Table 3. 

As five or six different makes of direct e;q>ansion 
coolers were sampled, and two to tlu-ee makes of 
the ice bank type, an analysis of variance was per­
formed to determine whether make of tank had any 

T.<\DLF. '4-A NALYSES OF VAJUA ' CE vVITHIN AND BETWEEN MAKES OF T ANKS FOR VAJUOUS BACTEHIOLOGICAL TESTS 

Bacteriologica l 
test 

Standard 
Plate 
Count 

Psychrophilic 
Count 

Colifom1 
Count 

Resazurin 
R. T. 

Type of 
tank 

Direct exp. 
Ice bank 

Direct exp. 
Ice bank 

Direct exp. 
Ice bank 

Direct exp . 
Ice bank 

Direct exp. 
Ice bank 

Direct exp. 
Ice bank 

Direct exp. 
Ice bank 

Direct ex'P. 
Ice bank 

Season No. of 
tanks 

Summer 5 
Summer 2 

Winter 6 
\ i\Tinter 3 

Summer 5 
SLmlmer 2 

Winter 6 
\•\Tinter 2 

Summer 5 
Summer 2 

\•\Tinter 5 
\i\Tinter 3 

Swnmer 5 
Summer 2 

Winter 6 
Winter 3 

Dis tribution 

No. of F F 
shippers value 5% 1% 

11 2.4 6.1ll 15.21 
9 1.9 237 5928 

14 1.1 3.69 6.63 
10 1.3 19.36 99.34 

ll 1.6 6.16 15.21 
9 6.2 237 5928 

14 1.4 3.69 6.63 
8 5.6 5.99 13.74 

11 2.7 6.16 1.5.21 
9 10.4 237 5928 

14 6.4 3.69 6.63 
9 1.2 19.33 99.33 

ll l.O 6.16 15.24 
9 4.7 5.59 12.25 

14 2.7 4.82 10.27 
10 1.2 4.74 9.55 

, 

, ', 
i 
~ · I 
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influence upon the results. Table 4 gives the data 

from this analysis . 

DISCUSSIOr 

As will be seen from Table 1, a fairly representative 

lot of direct expansion type of cooler, but only three 

makes of the ice bank were used in this study. How­

ever the statistical results are such that it is doubtful 

whether the inclusion of more makes of coolers would 

have changed the picture at all. 

The averaged values shown in Table 2 give very 

slight differences between the two types of cooler 

and the statistical analysis shovvs that these differ­

ences are most probably more apparent than real. 

Theoretically, provided that the temperatures are 

comparable the type of refrigeration employed to 

produce and maintain the temperature should have 

no effect tipon the bacteriological quality of the 

milk stored in bulk coolers. ·while theoretical con­

siderations do not always apply under practical con­

ditions, the results obtained in this study show that 

with ordinary farm conditions no greater v<u:iability 

of bacteriologica·l quality of the milk exists between 

the two types of coolers than between those of the 

same type. 

Su;vnviARY AND CoNCLUSIONS 

Because of persistent rumours concerning the ef­

fect of type of tank upon the bacteriological quality 

of milk stored in them, certain data arising from an­

other project were statstically analyzed to ascertain 

what variability might be expected in bacteria counts 

from milk held in the different types under practical 

conditions. 
The data were derived from nine different makes 

of farm bulk coolers and twenty four shippers whose 

milk was sampled periodically during two periods 

winter and summer giving, in all, up to 220 samples. 

No significant difference in either bacteria counts 

or resazurin reduction times .:was found between 

either type or make of farm bulk cooler. 
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PRELIMINARY INCUBATION FOR RAW MILK SAMPLES! 

C. K. J OH.t'l'S 

Canada Department of Agriculture, Ottawa, Canada 

(Received for publication J rummy 22, 1960 ) 

Preliminary incubation (P. 1.) encourages the growth 

of bacterial contaminants, and aids in detecting milks 

where good cooling masks insanitary production or 

handling practices. 

Evidence is submitted to show the superiority of SS•F. 

for 18 hours for P. I. Using this procedure, a standard 

plate count of 200,000/ ml. is suggested as a desirable 

standard to aim for. This would serve to emphasize 

thorough cleaning along with efficient cooling in the 

production of quality milk. 

None of the bacteriological tests currently in use 

can distinguish between cleanly produced milk and 

that wherein careless practices are masked by ef­

ficient cooling. Producers with bulk tanks are dis­

~overing that tl1ey can take short-cuts in their sanitary 

production practices and still meet existing bacteri-

!Contribution No. 34 from the Dairy Technology Research 

Institute. 

ological standards. There is thus a growing need for 

a procedure which will reflect these careless prac­

tices. Johns (6, 7) had earlier suggested prelimin­

ary incubation (P. I. ) at 55°F. for 18 hours for this 

purpose. In a recent paper ( 8), he reported further 

studies on the value of tl1is procedure and reference 

was made to tl1e work of various European investi­

gators who had advocated different forms of P. I. 

Since then, several other reports have been seen. Un­

known to the present writer, Chalmers (2) in Scot­

land had also suspected tl1at efficient cooling in farm 

bulk tanks might cover up insanitary practices. To 

check on this , he held samples at approximately 60°F. 

for 21 hours, then ran a second set of plate counts at 

37°C. He concluded tl1at "probably about 24 per 

cent of the ( 103 ) samples gave initial counts (under 

10,000/ ml.) which did not re'flect the probable true 

hygienic conditions of production of the milk." Otl1er 

Scottish w_orkers ( 10) , following Chalmers' lead, re-
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peated the analysis on sin1ilar samples after holding 
for 24 hours at 55° -60°F. Because cel'tain samples 
with initial cow1ts of under 10,000/ ml. showed a 
hundredfold increase following preliminaq incuba­
tion, they concluded that there would seem to be 
little correlation between production methods and 
the relative increase in count. Meany ( 9) applied 
P. I. at 60°F. for 24 hours to a series of samples from 
selected farms in the Chicago area. Differences in 
the degree of increase were related to conditions of 
production; when milking equipment was tl1oroughly 
cleaned, much smaller increases in counts were noted. 
Davis and Killmeier ( 5) recently reported excellent 
results using 55°F . for 18 hours. 

It is becoming better recognized that a low initial 
plate count is no guarantee that the milk was pro­
duced tmder sanitary conditions ( 2, 5, 8). Conse­
quently, a procedure such as P. I. , which encourages 
the growth of bacterial contaminants, offers more 
hope of detecting milk which is not as good as the 
initial cOtmts suggest. If such a procedure is to be 
accepted, it is desirable to standardize the time and 
temperature used. 

A holding period of 18 hours has definite advan­
tages. Preliminary incubation may be started at 
such an hour that bacteriological testing can be com­
pleted within normal working hours next day. Where 
the methylene blue reduction test ( 1) is used, this 
is especially important, as incubation at 35.5-37.5°C. 
is usually continued for at least 6 hours. With the 

holding period settled, it remains to demonstrate the 
suitability of 55°F. as the holding temperature. 

In our studies in 1930 and 1939 ( 6, 7) interest1 was 
largely confined to the effect of P. I. on methylene 
blue reduction times. \iVhen commencing the pres­
ent studies in 1957, we were primarily concerned 
with the effect on the "triple reading" resazurin test 
( 1 ) . As we came to work w.ith lower count milks in 
1958, the standard plate count received major atten­
tion. Before starting this phase of work, comparative 
counts were optained after P. I. for 18 hours at dif­
ferent temperatures. 

ExPERIMENTAL 

Methods 
After the initial standard plate count ( 1 ) had been 

determined, replicate portions of samples from pro­
ducers witl1 excellent quality records were held at , 
various temperatures for 18 hours. Then the stand-­
ard plate count was again determined. Plates were 
incubated at 32°C. for 48 ± 3 hours in all cases. 

Results and Discussion 
Preliminary incubation is based upon the theory 

that as the temperature of holding is lowered, a point 
is reached where the udder flora no longer multiply, 
while many of the saprophytic contaminants grow 
actively. The data in Table 1 confirm earlier find­
ings that 55°F. is the most suitably temperature. They 
show tl1at at temperatures above 55°F., counts jump-

TABLE !-STANDARD PLATE COUNTS (32oC) ON MILK SAMPLES BEFORE AND AFTER PRELIMINARY 

INCUBATION AT VARIOUS TEMPERATURES. 

After preliminary in cubation for 18 h ours at: 

Sample Initial 55°F 60 ' F 65 ' F 70 ' F 

A 4,000 9,600 4,500,000 

B 4,600 18,000 7,300,000 

c 5,200 110,000 4,200,000 15,000,000 

D 6,300 410,000 10,000,000 16,000,000 

E 5,500 8,200 230,000 940,000 

F 58,000 11,000,000 26,000,000 41,000,000 

G 7,800 110,000 2,900,000 5,900,000 

H 2,500 82,000 430,000 

2,700 5,300 32,000 

J 4,400 11,000 93,000 

K 8,700 16,000 680,000 

L 6,700 13,000 320,000 

M 2,600 3,400 78,000 

I 
' , 
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TABLE 2-DISTRIBUTJON OF STANDARD PLATE COUNTS AFTER PRELIMINARY INCUBATION ( 1958) . 

Tota l No. 
Ini t ial cou nt samples 100,000 

(No . ) (%) 

10,000 or less 50 40 80.0 

25,000 or less 74 50 67.6 

50,000 or less 83 53 63 .9 

ed sharply, particularly benveen 55° and 60°F. 
Samples E, K, and L in particular showed marked 
increases at 60°F. with only modest increases at 55°F. 
Obviously P. I. at a temperature above 55°F . would 
require much higher count limits for acceptable milk. 
These might be misconsh·uecl as meaning a lowering 
of standards. Of the 11 samples held at both 55°F . 
and 60°F. , or1ly 1:\vo exceeded 200,000/ ml. after P. I. 
at the lower temperature, while eight exceeded this 
level at 60°F. Four of these also exceeded 1,000,-
000/ ml. , and two of them reached 10,000,000/ ml. or 
more. These results were so sh·iking that it was 
concluded that our earlier choice of 55°F. had been 
wise. Subsequent experience has fortified this con­
clusion. 

A temperature of 55°F . may be obtained in various 
ways . A low temperature incubator is undoubtedly 
the simplest and most precise, but is expensive. A 
second method is to use a refrigerated milk dispenser 
of the type found in restaurants, after adjusting the 
conh·ols to 55°F. ( 5) . A third is to run a water-bath 
at 55°F. in a cold room or walk-in refrigerator. This 
latter is the method we have used. 

STANDARDS F OR A ccEPTABLE MILK 

The widespread adoption of farm bulk tanks is 
necessitating a reappraisal of standards for accept­
able milk. Standards established for milk handled 
in cans allowed for an appreciable growth of bacteria 
in the milk ( 4). With bulk tanks, cooling has virtu­
ally eliminated growth, and the usual standards are 
much too lenient. In several areas stiffer standards­
usually 50,000/ ml. standard plate count- have been 
established for bulk ta-nk milk. These do not appear 
to be the answer, since count limits as low as 10,-
000/ ml. give little assurance that the milk was pro­
duced under sanitary conditions. A procedure such 
as P. I. , which encourages the growth of contaminants 
b~ore testing, appears more promising. In Britain 
this principle has been accepted for several decades. 

If P. I. is adopted, where should the standard for 
acceptable milk be set? Seeking an answer to this, 
we have analysed our 1958 results on 128 samples of 
milk from shippers with good quality records . The 

and o/o of samples with counts not exceeding: 
200 ,000 500 ,000 1,000,000 

(No .) (%) ( No . ) (%) (No.) (%) 

44 88.0 47 94.0 49 98.0 

56 75.7 63 85.1 69 93.2 

60 72.3 69 83.1 76 91.6 

effect of P. I. on samples with various initial count 
levels is shown in Table 2. 

The standard of 200,000/ ml. s;tanclard plate count 
has been widely adopted on this continent ( 4) . If, 
by applying P. I. , we can continue with this stand­
ard but obtain a more reliable indication of the care 
taken in producing and handling the milk, the stand­
ard need not be changecl2. As the results in Table 2 
show, it is easier to meet an initial count standard 
of 10,000/ ml. than a standard of 200,000/ ml. fol­
lowing P. I. To meet the proposed standard, there­
fore, many producers who are now relying on effici­
ent cooling will have to do a better job of cleani·ng 
their equipment. 

While the proposed standard of 200,000/ ml. after 
P. I. may seem quite stringent, it is considerably less 
so than the one of 100,000/ ml. contemplated for 
Scotland ( 3 ). As will be seen from Table 2, nearly 
three-fourths of our samples with initial counts under 
50,000/ ml. and 88% of those with initial counts under 
10,000/ ml. met the 200,000/ ml. standard. 

Further evidence of what can be accomplished is 
shown in counts on milk from the Cenh·al Experi­
mental Farm herd in 1958. Although there are bet­
ter-than-average facilities for washing and sanitizing 
milking equipment, the procedure in caring for the 
milking machine teat-cup assemblies is anything but 
elaborate. Units are suction-rinsed in cold water 
at the end of the milking process and brought over to 
the Dairy Technology Research Institute. There any 
dirt on the outside is brushed off, and the teat-cup 
assemblies subjected to wet storage in 0.5% lye solu­
tion on a solution rack. The milker pails and pail­
heads are brushed, rinsed and h·eatecl in a moist hot­
air cabinet. Units are not rinsed before use at the 
next milking. After a week's service, teat-cups are 
disassembled and brush-washed; tl1e inflations are 
stored in 5% lye solution for one week before being 
returned to service. 

That even dlis simple procedure is effective in pro­
clueing low-count milk is evident from Table 3. Sat-

2Th.is proposal involves only a single analysis, wh ereas th e 
ratio proposal of Chalmers ( 2) requires analysis both before 
and after P. I. 



isfactory labor in the dairy barn is hard to obtain, 
and occasional slip-ups occur, especially during ex­
perimental sh1dies with single-quarter milking ma­
chines . ' i\' hile these are not always reflected in the 
initial plate counts (e.g. April 28, Jtme 16) they are 
in the counts after 'P. I. 

In almost every case where the ratio of the cotmt 
after P. I. to initial count is high, the counts of psy­
chrophiles, both initially and after P. I., are likewise 
high. This is not always the case with initial coli­
form counts, some of which (e.g. June 23 and 24 ) 
aJ."e quite low. The same holds b:ue for the thermo­
duric organisms; with a single exception, these were 
all well below 1,000/ ml. This suggests that coliforms 
and thermoduric organisms are less sensitive indica­
tors of carelessness. However, it must not b e over­
looked that thermoduric organisms will not be de­
tected by P. I., since they fail to grow at 55°F. 

These counts are submitted as further evidence 
that a standard plate count of 200,000/ml. following 
P. I. at 55°F. for 18 hours is not an umeasonable 
standaJ."d. It is more likely to ensure cleanliness and 

care in the production of milk than w~l lower initial 
count limits. 

Experimental evidence ah·eady published ( 8) has 
indicated that the ratio of counts before and after 
P. I. is closely related to the cleanliness of milking 
equipment, especially milking machines. Additional 
evidence was obtained later in 1958. Through the 
courtesy of a local Heldman we obtained a teat-cup 
cluster which had merely been immersed in water 
between milkings. At the Central Experimental Farm, 
milk drawn with tl1is unit was placed in a separate 
marked can at each milking; samples were quickly 
cooled to 40°F , tl1en aliquots of night's and morning's 
milkings composited for analysis. 

Table 4 shows tl1e effects of tl1e various treabnents 
of the teat-cup cluster. Not only did the standard 
plate count, tl1e psychrophile count and the count 
after laboratory pasteurization drop sharply with 
more adequate b:eabnent; even more striking was the 
drop in the ratio of counts before and after P. I. This 
was hue for coliforms and psychrophiles as well as 
for standard plate counts. These results support our 
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TABLE 4-RESULTS 0BTAJNED UsrNG NEGLECTED TEAT-CUP CLUSTER (1958). 

Standard Plate Countjml. Coliformsjml. Psychrophiles ; ml. 
Date of A B Ratio Before After Before After Lab. 11ast. 
Analysis Before P. I. After P. I. BjA P.I. P.l. P. I . P.l. count j ml. 

Oct . 23' 2,600,000 40,000,000 15.4 8 560 1,100,000 TNC 820,000 

24b 1,100,000 33,000,000 30.0 2 36 85,000 6,400,000 900,000 

25b 900,000 35,000,000 38.9 1 370 270,000 21,000,000 230,000 

26b 1,200,000 41 ,000,000 34.2 5 430 150,000 20,000,000 200,000 

27' 41,000 46,000 l.l < 1 < 1 200 1,000 26,000 

28' 5,500 16,000 2.9 8 25 300 4,400 1,000 

29' 7,100 17,000 2.4 7 58 100 800 1,500 

30'1 6,300 11,000 1.7 3 28 100 700 1,000 

31" 8,600 9,200 l.l 8 16 100 < 100 .300 

'San1pled at milk plant; bTeat-cups in1mersed in water between milkings; 'Teat-cups filled with 0.5% lye solution; •After dis-

assembling, brushing and boiling in 2% lye solution, 29tll a.m. 

published findings that this ratio is exh·emely low 
in milk drawn \oVith clean milking machines. On 
the other hand, where cleaning is inadequate, wide 
ratios are usually encountered. 

It is not contended that P. I. will detect every type 
of insanitary condition or practice. No person fam­
iliar with the wide variety of types of bacteria found 
in milk would ever expect this of any one procedure. 

evertheless, it is believed that P. I. furnishes more 
information regarding the care taken in production 
and handling than can be obtained from analysing 
a freshly taken sample of milk, no matter which of 
the several current testing methods is employed. 
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THE EFFECT OF SOME SELECTED FACTORS ON THE COOLING OF FOOD 
UNDER REFRIGERATION 1 

LE ' ORA MORAGNE, KARLA LONGREE, A ' D J AMES c. WHITE 

DepaTtm.ents of In stitution Management and Dah·y Indust1·y 

Comell Uni.versity, Ithaca, New York 

'f'\he purpose of this investigat ion was to study the 
effect on refrigerator t emperatures and on cooling times 
of white sauce placed under refrigeration by using still 
air and circulated air, by loading the refrigerator wit h 
varying amounts of sauce (8, 16, and 32 gal.), by distrib­
uting the load in various ways in the refrigerator (4 and 
8 b atches), and by placing the sauce in the refrigerator 
a t two initial temperatures (140° and 80° F.). 

Results ind icated that the refrigera tor a ir temper­
atu res and the tot al cooling times of the sauces were 
significantly influenced by t he va r iables used in this in­
vestigation. When t he air was circulated, the air temper­
ature in the refr igerator was drast icall y reduced and the 
total cool ing times were shortened. The larger tota l 
loads of sauce gave longer .total · cooling t imesi distribu­
tion of the sauce in to numerous small batches gave more 
efficient cooling. When the sauce was pre-cooled the re­
frigera tor air temperatures were lowered and total cool ­
ing times were shortened. 

Slow cooling rates in large batches of food cause 
temperature conditions favorable for bacterial growth. 
Increasing efforts are being made to decrease the 
length of time during which food remains at tempera­
tures referred to as the "danger zone." This zone is 
commonly accepted as the temperature range of 
120°F. to 50°F.; a 4- to 5-hour period had been re­
ported as the maximum length of time foods could 
safely remain in this zone ( 3). Angelotti et al. ( 1 ) 
indicated that this range may have to be lowered to 
42°F. 

Refrigeration has ,long been a practice in the stor­
age of cooked foods. Yet, this "low-temperature" 
storage of foods may become hazardous if the refrig­
erator temperature rises unduly. This might be the 
case when large amounts of warm foods are placed 
in the refrigerator ( 5, 6 ). \iVith rising refrigerator 
temperatures, the cooling times of the foods may be 
increased and the food would pass very slowly 
through the "danger zone." It would seem that one 
means of reducing or eliminating the danger of un­
duly raising the temperah1re in a refrigerator is to 
load it with foods that have been cooled before be­
ing introduced into the refrigerator. Methods of pre­
cooling large batches involving air cooling as well as 
water cooling have been sh1died in this laboratory 

1This is part of a larger project tit led "Heat Transfer in Foods 
Prepared and Cooled in Quantity." 

and elsewhere (2, 6, 7) and their relative merits are 
not under discussion here. 

In addition to the factor of the initial temperahue 
of the food when placed in the refrigerator, other fac­
tors may be expected to affect the refrigerator temp­
m·ature and thus, cooling of the food. Among these 
are the circulation of the air within the refrigerator 
and the total food load placed in the refrigerator 
(6). , 

Although air circulation is widely used in refrigera- . 
tion , a search of the literature did not reveal any re­
ports on actual studies involving air circulation and 
its effect on cooling rates and total cooling times of 
refrigerated foods. A related investigation was re­
ported by Tracy and McGown (10) who studied the 
effect of air circulation on the hardening time of ice 
cream in the freezer. The authors were able to re­
duce the total hardening time as much as 50% by ef­
ficient movement of air. Other studies on the effects 
of air circulation in quick freezing have been reported 
by Tressler and Evers ( 11) and Nicholas ( 9). 

PURPOSE AND VARIABLES 

The present study was divided into two parts. 
The purposes of Study A were to investigate the effect 
on refrigerator temperature and on the cooling time of 
food placed under refrigeration by varying the cir­
culation of the refrigerator air ("fan on" and "fan 
off") , the total load of food placed in the refrigerator 
( 8, 16, and 32 gal. ), and the dish·ibution of the load. 
The 8-gal. load was dish·ibuted into eight 1-gal. 
batches or four 2-gal. batches; the 16-gal. load was 
distributed into eight 2-gal. batches or four 4-gal. 
batches; and the 32-gal. load was dish·ibuted into 
eight 4-gal. batches (see Figure 1) . 

The purposes of Study B were to investigate the 
effect on refrigerator temperature and on cooling 
time of food placed in the refrigerator by varying the 

Figure 1. The plan of Study A 

, ,, 
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initial temperatme of the food when placed in the 

refrigerator ( 140° and 80°F. ), the total load of food 

placed in the refrigerator ( 8, 16, and 32 gal. ), and the 

dish·ibution of the load. The food was dish·ibuted 

the same as in Study A (see Figure 2). 

Figure 2. The plan of Study B 

ExPERIMENTAL PROCEDURE 

An institution reach-in refrigeratm·1 was used 

(see Figure 3 ) . The inside dimensions of the re­

frigerator were 72 in. wide, 57.5 in. high, and 23 in. 

deep ; the capacity was 55 cu. ft. The refrigerator 

was divided into five sections, t\vo upper and three 

lower (see Figure 3 ). A propeller fan2 was located 

in the top center section between the two upper sec­

tions. The fan, 10 in. in diameter , operated at 1240 

r.p.m. and had a rated capacity of 490 cu. ft. per min. 

vVhite sauce was used as the food medium in this 

study because of its consistency which is conducive 

of a rather slow transfer of heat, because of the ease 

of its preparation, and because of its relatively low 

cost. A low-viscosity white sauce prepared from a 

quantity white sauce mix ( 4) was used. 

After cooking, the sauce was cooled to 140°F. and 

thoroughly blended before it was placed in the re­

frigerator. The specified load of sauce was then dis­

i tributed into the appropriate stock pots for cooling. 

In. Study A, the sauces were cooled to a final tem­

perature of 80°F. under "fan on" as well as "fan off" 

conditions. This end point of 80°F. is high but it 

had to be used because results of preliminary studies 

on the air temperature in the empty refrige1:ator had 

shown that temperatures were very high under "fan 

off" conditions. 
In Study B, the sauces were allowed to cool to a 

final temperature of 60°F. It was impractical to use 

50°F . as the final temperature in these studies be­

cause the sauces cooled exh·emely slowly from 60°F. 

to 50°F. ( For example, approximately 3J~ hr. were 

required for a 32-gal. load dish·ibuted into 8 batches 

to cool from 60°F. to 50°F., while the same number 

of hours were required to cool the batches from 140° 

t(} 85°F.). The air temperature in the empty re­

frigerator was quite low when the fan was on. 

1Jewett, General Electric model CS-450. 

2Kramer-Trenton, model CllU. 

Figure 3. The refrigerator stacked with eight 15-qt. stock 

pots (above) and with four 25-qt. stock pots ( below). Sec­

tion D was not used for cooling. 

H eavy-duty cast aluminum stock pots" were used 

as containers for the white sauce. The 25-qt. stock 

pots were 13 in. high and 12. in. in diameter; the 15-

qt. stock pots were 11 in. high and 10 in . in diameter. 

The sauces to be cooled were placed in Sections 

A, B, C, and E of the refrigerator (see Figure 3 ). 

In a preliminary study it was found that Section A 

and Section E were the coolest and warmest sections 

under "fan on" conditions. 'Vith the fan off, Sec­

tions A and E were the warmest and Sections B, C, 

and D the coolest. Sections A, B, C, and E were 

chosen for study because these sections comprised 

the two coolest and two warmest sections under both 

"fan or( and "fan off" conditions. 

Continuous temperature recordings were made on 

a potentiometer•. Temperature determinations of the 

refrigerator air were made in Sections A and D, Bf in. 

"Wearever, model 4252. 
' Minneapolis-Honeywell, model 153 x 64P12 - x - 41. 

- -- ------------------------------------
---------~ 
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TABLE 1-THE TEMPERATURE RANGE OF THE REFRIGERATOR Am RECORDED IN A REACH-IN REFRIGERATOR CONTAINING BATCHES 

OF 'vVmTE SAucE: E FFECT oF Am CmcuLATION, ToTAL LoAD, L oAD DISTnrnuTION, AND l i>.'ITIAL TEJ\IPEHATUHE OF THE SAUCE. 

Study .A• 

Refrigera to r air temperatu re range 

'l'otnl No. of Size of Ref!"ig. Fan on Fan off 
load stock pots• batch sectionc Run I Run II Run I Run II 

(gal.) (gal.) ( •F. ) ( •F.) ( •F. ) ( •F. ) 

4 2 A 33-42 33-43 60-67 63-66 

D 36-44 35-46 57-65 56-61 

8 
8 1 A 32-41 :32-42 63-69 63-61 

D 35-47 38-47 59-65 61-69 

4 4 A 33-43 33-43 63-74 61-71 
D 35-45 35-45 55-69 56-66 

16 
8 2 A 32-39 32-43 64-74 65-76 

D 34-45 34-50 63-89 62-75 

32 8 4 A 32-51 29-53 65-82 70-89 . 

D 33-58 32-55 55-77 66-84 

Study B" 

Refrigerator air temperature range 

Total No. of Size of Refrig. Sauce at 140°F." Sa uce a.t 80°F .ll 

laacl stock pots• batch sectionc nun I Run II Run I Run II 

(gal . ) (gal.) ( •F . ) ( •F . ) ( •F .) ( •F.) 

4 2 A 33-42 33-43 33-41 35-40 
D 36-44 35-46 35-41 38-43 

8 
8 1 A 32-41 32-42 33-44 32-42 

D 35-47 38-47 33-44 35-43 

4 4 A 33-43 33-43 33-40 33-41 
D 35-45 35-45 33-41 35-41 

16 
8 2 A 32-39 32-43 33-41 34-41 

D 34-45 34-50 33-41 35-42 

32 8 4 A 32-51 29-53 29-41 29-40 
D 33-58 32-55 33-41 31-41 

•The sauce was cooled from 140•F. to 80 •F . 
"The sauce was distributed in 4 stock pots, each pot having a capacity nf 25 qt. ; or in 8 stock pots, each pot having a capacity 

of 15 qt. 
' See Figure 3. 
''The sauce was introduced into the refrigerator at two initial t emperatures, 140<F. and 80cF. , and was cooled to 60°F . The 

air was circulated. 

from the roof and U in. from the rear corner of each 
section (see Figure 4). In a preliminary sh1dy it 
was found that these portions, located the farthest 
from the warm sauce, were least affected by the heat 
radiating from the sauce. For measuring the tem­
perature changes in the sauce, laboratory-made glass 
shield copper constantan thermocouples were placed 

in each stock pot in the center of the mass. In the 

25-qt. stock pots, 4-gal. batches of sauce measured a 

depth of 8)~ in . and 2- gal. batches measured a depth 

of 4}~ in. In the 15-qt. stock pots, 2-gal batches of 

sauce measured a depth of 6 in. and 1-gal. batches 

measured a depth of 3 in. 

, ', 
i •• I 
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Figure 4. Location of the thermocouple in the air of the 

refrigerator, 1~ in. from the roof and 1~ in. from the rear 

corner of SectiQnS A (pictured above) and D. The wooden 

frame across the top of the stock pot is holding the thenno­

couple in position. 

REsULTS 

REFRIGERATOR Am TEMPERATURE 

·with the refrigerator not loaded and the fan on, 

the refrigerator air temperatures ranged from 31 °F. 

to 42°F. ; with the fan off, the air temperature fluc­

tuated from 53°F. to 63°F. 

Effect of ai1· circulation (Table 1, Study A) 

With the refrigerator loaded and the fan on, the 

temperatures ranged from 32°F . to 58°F. \ iVhen the 

fan was off, the temperatures ranged from 55°F. to 

89°F. 

Effect of total load (Table 1, Study A and B) 

·when the air was circulated, no consistent tJ.·end 

was noted in the temperature change of the refrigera­

tor air as the total food load was increased from 8 

gal. to 16 gal.; however, when the load was increased 

to 32 gal., there was a definite rise in the temperature 

range of the refrigerator air. 

The effect of total load was more pronotmced when 

the fan vvas off. The air temperature increased pro­

gressively with an increase in total load from 8 gal. 

to 32 gal. 

Effect of load distribut-ion (Table 1, Study A) 

;Eight-gal. and 16-gal. loads were used in tlus 

sthdy. With either load and with tl1e fan tumed on, 

the distribution of tl1e sauce into 8 batches rather 

than 4 batches did not affect refrigerator tempera­

tures in a consistent way. \i\litl1 the fan off and with 

a total load of 16-gal., distJ.·ibuting the sauce into 8 

batches rather than 4 batches tended to raise the tem­

perature of the air and to increase temperature fluc­

tuation. 

Effect of in-itial temperature of sauce (Table 1, 

Study B) 
There appeared to be a trend toward lower air 

temperatures and decreased temperature fluctuation 

of the refrigerator air when the sauce was cooled 

from an initial t emperature of 80°F. rather than from 

an initial temperature of 140°F. 

When the sauce was introduced at 80°F. , there was 

little or no change in the temperature range of tl1e 

refrigerator air at the three levels of total load. The 

air temperature remained belo'v 44°F. tlu·oughout 

the cooling p eriods. 
\iVhen the sauce was introduced at 140°F., little 

or no increase in the air temperature of the refriger­

ator was noted when the total load of 8 gal. was in­

creased to 16 gal. However, there was a distinct rise 

in temperature when the total load was increased 

from 16 gal. to 32 gal. In one instance, the sauce of 

an initial temperature of 140°F. caused the tempera­

hue of the refrigerator air to rise as illgh as 58°F. 

ToTAL CooLING TIME OF SAuCE 

Effect of air c·irculat·ion (Table 2, Study A) 

In general, the total cooling times of batches of 

white sauce refrigerated in circulated air were shorter 

than the cooling times of comparable batches cooled 

in non-circulated air. The effect of air circulation 

became more evident as the total load of sauce was 

increased from 8 gal. to 32 gal. With the 32-gal. total 

load the average total cooling time was twice as long 

in non-circulated air as in circulated air. 

Effect of total load (Table 2, Study A and B) 

An increase in the total load placed in the refrig­

erator resulted in longer total cooling tin1es. \ iVith 

the fan on, the average total cooling time was almost 

doubled as the load was increased from 8 gal. to 16 

gal. When the 16-gal. load, distributed into 8 batches 

was changed to a 32-gal. load distJ.·ibuted into 8 

batches, the average total cooling time was increased 

substantially. Witl1 the fan off, the effect of total 

load on the total cooling times of the sauces was sim­

ilar to the effect of total load under "fan on" condi­

tions. 
It is interesting to note tl1e effect of total load on 

the cooling times of batches of identical size. There 

were 2-gal. b atches witlll.n tl1e 8-gal. load as well as 

within the 16-gal. load. It was found that as the load 

increased from 8 gal. to 16 gal. , the average total 

cooling time of the 2-gal. batches increased. 
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_TABLE 2-THE TOTAL COOLING TnviE OF BATCHES OF Low-VISCOSITY v\IH!TE SAUCE REFHIGERATED U DEH \IAHYING CONDITIONS: 

· EFFECT OF Am GmcULATION, ToTAL LOAD, LoAD DrsTnmunoN, AND L ' ITlAL TEMPEHATUHE OF THE SAUCE. 

Study A" 

.Average total cooliug time 
Air c irculation in refrigerator 

Total No. of Size of Fan on Fan of! 
load stock pots" batch Run I Run II Run I Run II 

(gal . ) (gal . ) (hr.) (min.) (hr.) (m:in.) ( hi·. ) (min. ) (hr.) (min.) 

8 4 2 3 48 3 58 5 36 4 55 
8 1 2 24 2 28 3 51 3 58 

16 4 4 8 21 8 29 13 53 13 34 
8 2 4 28 4 58 8 55 9 47 

32 8 4 8 42 6 48 17 30 16 2 

Study nc 

Total 
load 

(gal . ) 

8 

16 

32 

No. of 
stock pots• 

4 
8 

4 
8 

8 

Size of 
batch 

(gal.) 

2 
1 

4 
2 

4 

"The sauce was cooled from 140°F. to 80 °F. 

Sau ce at 
Run I 

(hr. ) (min.) 

5 50 
3 57 

12 4 
6 57 

12 29 

Avera ge total coo ling tim e 
Initial temperature of sa.ucec 

140 °F. Sauce at so·F. 
Run II Run I Run II 

( hT.) (min. ) (hr.) (min.. ) ( hr.) (min.) 

6 13 2 28 2 44 
3 58 1 53 3 14 

11 59 4 49 4 6 
7 26 2 26 3 16 

10 12 4 52 5 22 

"The sauce was distributed in 4 stock pots, each pot having a capacity of 25 qt. ; or in 8 stock pots, each pot having a capacity 

of 15 qt. 
<The sauce was introduced into the refrigerator at two initial t emperatures , l40°F. and 80°F., and was cooled to 60°F. The 

air was circulated. 

There were 4-gal. batches within the 16-gal. as well 

as the 32-gal. load. As the load increased from 16 

gal. to 32 gal., there was no consistent trend noted 

in the cooling time ··under "fan on" conditions; under 

"fan off" condition, the average cooling time of the 

4-gal. batches increased with an increase in total 

load. 

Effect of load distribution (Table 2, Study A) 
Eight-gal. and 16-gal. loads were used in this 

study. \iVith either of these loads, the distribution of 
the sauce into 8 batches resulted in shorter total cool­
ing times thaQ a distribution into 4 batches. The 
average total cooling time was reduced considerably 
when the number of batches doubled. 

Effect of i-nitial temperature of sauce (Table 2, 
Study B) 

In the batches of sauce cooled from an initial tem-

perature of 80° F. , total cooling times were usually 
less than one half the total times of corresponding 
batches of sauce cooled from an initial temperature 
of 140°F . 

ANALYSIS OF REsuLTS5 

The statistical analysis" was carried out in two 
parts. In Part I is presented an analysis of the data 
gained from experiments involving total loads of 8 
gal. and 16 gal. (see Table 3). In Part II is pre­
sented an analysis of the data of the experiments in­
volving total loads of 8 gal., 16 gal. and 32 gal. (see 
Table 4, Figures 5 and 6 ). 

5The writers wish to express their sincere thanks to Mr. \Val­
lace R. Blischke, Graduate Assistant in the Department of 
Plant Breeding, Biometrics Unit, for his assistance in the sta .. 
tistical analysis of th ese results. 

"The analysis was based on the total cooling tin1es. 

I ', 
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TABLE 3-MEAN SQUAll£~ AND F VA LUES FOR THE SOURCES OF 
VALUATION. PAHT l. ANALYSIS OF THE EXPERiMENTS INVOLViNG 
TOTAL LOADS OF 8-GAL. AND 16-GAL. DISTHIDUTED INTO FOUH 

25-QT. STOCK POTS AND EIGHT 15-QT. STOCK POTS. 

Source of variance 

L 

D 

c 
LC 

DC 

LD 

LCD 

Error 

(Load ) 

( Distribution )" 

(Circulation ) 

Source of varian ce 

L (Load) 

D (Distribution ) " 

T ( Temperature) 

LT 

DT 

LD 

LDT 

Error 

i:ltudy A 

Deg•·ees 
of fr eedom 

7 

l:ltudy B 

Degrees 
of fi·eedom 

1 

1 

1 

7 

"Significant at the 1% level. 

~rea n so wt rP 

386573.06 

106439.06 

147264.06 

45262.56 

297.56 

25043.06 

540.56 

396.42 

'Mean sq uare 

116622.25 

65792.25 

252004.00 

45156.25 

24806.25 

16900.00 

1296.00 

691.00 

F value 

975.16" 

268.50" 

371.48" 

114.18" 

< 1 

I' 

63.17 

1.36 

va lue 

168.77" 

95.21 " 

364.69" 

65.35' 

35.90" 

24.46" 

1.88 

''The 'main effect distribution ( D) refers to th e number of 
batches as well as the correspondin g hatch size. 

Part I Study A (total loads of 8 and 16 gal.) 
The total load ( L ) of white sauce placed in the 

refrigerator affected the cooling times of the sauces; 
total load had a greater influence on the total cool­
ing times of the sauces than the other significant main 
effects, circulation (C) and distribution (D) (see 
Table 3) . 

There was an interaction bet\veen the total load 
and the circulation ( LC) of the air in the refriger­
ator. With both the 8-gal. and 16-gal. loads, the 
av;erage total cooling time was drastically reduced 
wf1en the air was circulated. The difference in total 
cooling time clue to air circulation was greater with 
a total load of 16 gal. than 8 gal. 

An interaction was found to exist beween total 
load and the distribution ( LD) of the load. Dis-

tributing the sauce into 8 batches rather than 4 large~.: 

batches resulted in shorter total cooling tin1es. The 
differences in total cooling times due to clish·ibution 
were greater when the total load was 16 gal. 

Pm·t I Study B (total load of 8 and 16 gal.) 
The initial temperatme (T) of the sauce when 

placed in the refrigerator influenced the total cooling 
times of the sauces. The variation in initial tempera­
ture ( T ) had a greater effect on the total cooling 
times of the sauces than the other main effects, total 
load ( L ) and distribution (D) (see Table 3). 

An interaction of total load with initial tempera­
ture ( L T) was observed. As would be expected, the 
total cooling times of the sauces 'i:hat were pre-cooled 
to 80°F . and then refrigerated were considerably 
shorter than the total cooling times of the sauces that 
were introduced into the refrigerator at an initial 
temperatme of 140°F. This difference in cooling 
time due to the initial temperature of the sauce at 
the time when placed into the refrigerator was much 
greater in the 16-gal. load than in the load of 8 gal. 

An interaction of the clistTibution of the load with 
initial temperatme ( DT ) of the sauce when it was 
placed in the refrigerator was noted. Regardless of 
whether the sauces were distributed into 8 batches 
or into 4 batches, the total cooling times were re­
duced when the sauces were pre-cooled from 140°F . 
to 80°F. before they were placed in the refrigerator. 
This difference in the average total cooling time as 
affected by the distribution of the sauce was greater 
in the 4-gal. batches than in the 8-gal. batches. 

The interaction of total load with clishibution 
( LD) affected the total cooling times of the sauces. 
The white sauces disti·ibuted into 8 batches rather 
than into 4 batches gave shorter total cooling times. 
This was true for total loads of 8 gal. and 16 gal. ; yet, 
the difference was greater in the larger total loads. 

Part II Study A (total loads of 8 16, and .32 gal.) 
The circulation (C) of the air in the refrigerator 

and the total load ( L) of white sauce placed in the 
refrigerator were both significant main effects in­
fluencing the total cooling times of the sauces (see 
Table 4) . 

A significant linear relationship existed between 
the total load and the total cooling tin1e. There was 
an interaction between this linear effect involving 
circulation and total load ( CL linear); that is, the total 
cooling time increased linearly under "fan on" and 
"fan off" conditions. This increase was greater when 
the fan was h1rned off (see Figure 5) . 

Part II Study B (total loads of 8, 16, and 32 gal.) 
The initial temperature ( T) of the white sauce 
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TABLE 4-MEAN SQUARES AND F VALUES FOR THE SOURCES OF 
VARIATION. PART II. ANALYSIS OF THE EXPERL."\1ENTS INVOLVING 
TOTAL LOADS OF 8-GAL., 16-GAL., AND 32-GAL. DISTRIBUTED 
INTO EIGHT 25-QT. STOCK POTS . 

Study A 

Degrees 
Source of variance of freedom Mean square F value 

c ( Circulation ) 274518 .75 121.852' 

L (Load) 2 

Llinear 1 592621.93 263.050" 

Lquadratic 1 6428.57 2.853 

CL 2 

CLli.near 1 102317.36 45.416" 

CL quadratic 1 961.14 < 1 

Error 5 2252.885 

Study B 

Degrees 
Source of variance of freedom Mean square F value 

T ( Temperature) 1 171841.33 59.080' 

L (Load) 2 

Llinear 1 182820.02 62.855" 

Lquadratic 1 103.15 < 1 

TL 2 

l:Llinear 1 38462.88 13.244" 

1JL quadratic 1 4114.29 1.415 

Error 5 2908.60 

'Significant at the 1% level. 
"Significant at the 5% level. 

when placed in the refrigerator and the total load 
( L ) were significa~t main effects (see Table 4) . 

A significant linear relationship was observed be­
tween the total load and the cooling tin1e. There was 
an interaction between this linear effect involving 
initial temperature and total load ( TL!inear ) of the 
sauce. The cooling times increased linearly as 
the total load increased when the sauce was refriger­
ated at a temperature of l40°F. and 80°F. This in­
crease was much greater when the sauce was placed 
in the refrigerator at a temperature of 140°F. (see 
Figure 6 ) . 

The results of the research presented have pointed 
out several important factors to be considered in the 
refrigeration of foods . Firstly, the importance of 
determining tl1e total load of food tl1at can be re­
frigerated safely at one time in relation to the refrig-

erated space available. Secondly, the importance of 
distributing the load into numerous small batches . 
Thirdly, tl1e need to pre-cool large quantities of foods 
quickly before tl1ey are introduced into the refriger­
ator. Lastly, tl1e tr·emendous effect of forced air 
which lowers the air temperature of the refrigerator 
and shortens the total cooling time of warm foods 
placed in the refrigerator . 

Drscussro AND CoNCLUSIONS 

A·ir circulation in the ref1"igerator 
The fan forced the cool air into Section A and 

counterclockwise thl'Ough tl1e remaining sections of 
the refrigerator; Section A being the coolest and Sec­
tion E, the warmest. In non-circulated air, the higher 
temperatmes were noted in tl1e top, Sections A and 
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Figure 5. A graphic presentation of th e significant 2-factor 
interaction ( linear ) Circulation-Load ( CL). The cooling 
time in minutes represents the average total_ cooling time of 
two observations. 
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E, the cooler temperatures in the bottom, Sections B, 
C, and D (see Figure 3) . · 

The sh·ong effect of circulating the air in the 
empty refrigerator on the inside temperature was 
clearly demonsh'ated. The highest temperature re­
corded with the fan on was 42°F., while the peak 
temperature with the fan turned off was 63°F. 

When the refrigerator was loaded, this effect was 
also great. ·with the fan on, lower air temperatures 
were maintained in the refrigerator, a fact which re­
sulted in much shorter total cooling times of the 
sauces as compared with cooling times observed 
when the fan was turned off. 

The limitations of this research should be pointed 
out; the data presented here were collected under a 
given set of conditions, using a particular refrigerator 
equipped with a particular fan . 

Total load of sauce 
When a total load of 8 gal. and 16 gal. were placed 

in the 55 cu. ft. refrigerator, there was little if any 
effect on the air temperature within the refrigerator 
when the air was circulated. ·with these same loads 
and the fan tumed off, the temperatures observed in 
the refrigerator were again similar for the two total 
loads. When a total load of 32 gal. was placed in 
the refrigerator, there was a distinct rise in the tem­
perature of the air of the refrigerator under both 
"fan on" and "fan off" conditions. 

The total load of sauce lmder refrigeration in rela­
tion to the cu. ft. of refrigerated space has been cal­
culated. The volume of the refrigerator (72 in. x 57.5 
in. x 23 in.) used in the study was 55 cu. ft. or 95,220 
cu. in. Eight gal. of sauce had a volume of 1845 cu. 

i in. or approximately 1/ 50 of the volume of the re­
frigeiator. We might conclude from this that with 
a total load of 8 gal., for every 1 part of sauce present 
in the refrigerator there were 50 parts of refrigerator 
space, a ratio of 1:50. With a total load of 16 gal., 
this ratio was 1:25 and with a load of 32 gal., 1: 12 Jf. 

W'ith the fan on, a ratio of 1:50 and 1:25 was suf­
ficiently wide to allow the refrigerator air to remain 
low and fluctuate little. However, when the ratio 
chopped to 1: 12 Jf, there was a drastic rise in the 
temperature of the refrigerator. vVe might conclude 
that in this particular 'study somewhere betw·een the 
16-gal. and 32-gal. load the refrigerator became 
"overloaded." It should be emphasized again that 
these ratios refer to a particular refrigerator equipped 
wi,th a p<u:ticular fan. . , 

Distribut ion of sauce 
The shortened cooling time of the sauces that was 

observed when the total load was divided into num­
erous small batches again supports the recommenda-

tion to dish·ibute large quantities of food into small 
batches for cooling. 

Initial temperature of sauce 
Large quantities of warm ( 140°F.) sauce inh·o­

duced into tl1e refrigerator raised the air temperature 
in the refrigerator above 50°F. The safety of refrig­
erating food at a temperature above 47°F. has been 
questioned. Longree and White ( 5) found that a 
walk-in refrigerator at a temperature of 47°F., 2-gal. 
batches of sauce cooled very slowly and temperature 
conditions favorable for bacterial growtl1 prevailed 
for hours. In the present investigations batches 
which were refrigerated at temperatures maintained 
well below 47°F . usually did not cool to 60°F. with­
in a 5-hour period. The maximum acceptable re­
frigerator temperature of 50°F . so frequently quoted 
for tl1e storage of perishable foods ( 8, 12) should 
certainly be questioned, especially in the light of re­
search reported by Angelotti ( 1 ) . 

Sauces that had been cooled to 80°F. did not raise 
the air temperature in the refrigerator at any level 
of total load. This is tl1e important contribution 
that pre-cooling makes, regardless of whether or not 
the total cooling time of a particular food batch is 
ach1ally reduced when the food is pre-cooled before 
it is placed in the refrigerator. The cooling times 
outside and within the refrigerator should be added 
together to arrive at this "total cooling time." Ac­
cording to Moragne (7) , who cooled low-viscosity 
white sauce in flowing water at 35°F., 4-gal. batches 
of sauce cooled ':vithin a 2-hour period and 2-gal. 
batches within 1Jf hours; these sauces were agi­
tated every 15 min. 

In the present studies, the sauces were cooled from 
an initial temperature of l40°F. to a final tempera­
ture of 80°F. When tl1e time used in cooling the 
sauces outside tl1e refrigerator is added to the cool­
ing time of tl1e sauce cooled in the refrigerator, the 
combined cooling times are still shorter than the cool­
ing times of sauces that were not pre-cooled and 
placed in tl1e refrigerator when hot ( 140°F.). 
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ADDED WATER PRESENT IN OHIO MILK DURING 1959 
R. H. BLACKMORE 

Div ision of Food and Dai·ries, 

Ohio Depmtment of Agricu.ltu.1·e, Reynoldshu.1·g 

The Food and Drug Laboratory, a section of the 
Food and Dairies Division of the Ohio D epartment 
of Agriculture, initiated a program to determine the 
amount of added water in raw and pasteurized milk 
tlu·oughout the State. This program has been ac­
complished by measuring the freezing point of the 
milk samples submitted to the Laboratory by the 
Division's inspectors. A Fiske Cryoscope, an electri­
cal instrument winch measures temperature accurate­
ly to 0.001 °C, was used to determine the freezing 
point of the milk samples. 

During the first few months of this program it be­
came apparent that the base-line freezing point of 
-.550°C, which is used in the Association of Official 
Agricultural Chemists Calculations to determine the 
percentage of added water in milk, was too low. 
Furtl1ermore, it was demonstrated through the use of 
autl1entic raw milk samples tl1at -.530°C represented 
a more realistic value of the base-line freezing point 
of Olllo milk as measured with the Fiske Cryoscope. 
Thus, the amount of Added Water in a milk sample 
is calculated by the following formula: 

Added water=530 obs. F. P. 1 x 100 

530 

The calculated added water percentages deter­
mined by the formula above (Blackmore formula) 
are approxin1ately 3.8 percentages lower than those 
obtained by the official A. 0. A. C. formula. The 
A. 0. A. C. method of calculation allows for a 3.0 
percent correction due to normal variations in the 
freezing point of milk. No correction is necessary 
when the Blackmore calculation is used. (Incidently, 
the A. 0 . A. C. metl1od will be changed to the Black-

'Freezing Point in -.001 °C. 

more method and will be incorporated in the Ninth 
Edition of Official Methods , 1960) . All samples 
showing added water are considered to be in viola­
tion of tl1e Ohio Food, Drug, Cosmetic and Device 
Law. 

RESULTS OF ANALYSES 

Table I shows tl1e distribution of the freezing points 
of Ohio raw milk samples analyzed during 1959. The 
calculated percentages of added •water, if present, 
are also included in this table. (If the A. 0. A. C. 
method of calculations and tl1e 3.0 percent correction 
were used, the samples whose freezing points were 
between -.530°C and -.534°C would also be classified 
as violations.) During the year a total ,of 16,788 raw 
milk samples were analyzed for added water and 
10.3% were found to be in violation of Ohio law be­
cause of added water. The average freezing point 
of the samples not containing added water remained 
nearly constant during the entire year, i. e., -.546°C, 
(well above the base-line freezing point of Ohio 
milk.) 

Table 2 shows the distribution of the freezing 
points of Ohio pasteurized milk samples analyzed 
during 1959 (skim samples were not included). A 
total of 711 pasteurized milk samples were analyzed 
during the year for added water. Of these, 15.4% 
were found in violation of Ohio Law because of add­
ed water. Thus, tl1ere was a significant increase in 
the percentage of violations found in the pasteurized 
milk samples over that wl1ich was found in the raw 
milk samples because of added water. Even more 
significant is the fact tl1at the average freezing point 
of tl1e pasteurized milk samples not containing added 
water was -0.540°C or 0.006°C higher than the aver-
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TABLE l-DisTRJB UTION oF FHEEZING PO!l\TS oF Omo RAw MILKS DURI NG 1959 AND CALCULATED ADDED Vv'ATER 

F reez in g 
pnint 

x .oo1•c 

385 or above 
386 to 440 
441 to 495 
496 to 522 
523 to 529 

530 to 534 
535 to 539 
540 to 544 
545 to 549 

P ercent 
added 
wate r3 

over 27 
17 to 26 
6.6 to 16.P. 
1.5 to 6.5 
0.2 to 1.3 

lone 
Tone 

None 
None 

550 to 554 None 
555 to 559 None 
560 or below None 

JfUl. 
% 

0.3 
0.8 
2.5 
5.9 
3.0 

F eb. 
% 

0.3 
0.7 
2.1 
5.0 
3.2 

3.0 3.2 
14.0 10.5 
18.2 18.0 
24.5 21.6 

Ma.r. 
% 

0.1 
0.5 
1.8 
4.7 
4.1 

Apr. 
% 

0.3 
0.5 
2.2 
3.0 
3.9 

~fa.y 

% 

0.0 
0.2 
1.5 
4.8 
7.1 

June 
% 

0.3 
0.3 
1.7 
4.5 
3.9 

4.1 3.8 7.5 4.8 
16.5 16.5 25.9 18.3 
21.7 23.8 24.9 22.9 
19.8 22.6 17.0 22.3 

16.2 19.3 16.2 15.6 8.1 13.1 
6.5 12.9 8.5 6.6 1.7 3.8 
5.1 3.2 2.0 1.2 1.3 4.1 

July 
% 

0.1 
0.3 
1.4 
4.5 
5.4 

Aug. 
% 

0.4 
l.l 
1.0 
5.5 
5.2 

. ePt. 
% 

0.1 
0.7 
0.9 
2.7 
2.1 

Oct. 
% 

0.3 
0.7 
1.9 
2.3 
2.2 

0.1 
0.2 
0.9 
2.9 
2.5 

Oec. 
% 

0.2 
0.2 
1.9 
2.8 
1.4 

8.3 17.9 16.9 9.5 10.9 13.4 
24.7 17.3 20.2 16.7 16.5 21.0 
22.6 23.2 21.3 23.4 21.5 27.2 
18.5 16.7 14.7 21.8 20.1 19.7 

Year 
No. 

31 
79 
287 
690 
647 

1273 
3069 
3763 
3390 

9.2 6.6 6.4 11.8 11 .7 6.3 2080 
3.7 2.8 4.9 .5.4 4.9 3.1 936 
1.3 2.3 9.1 4.0 7 .8 2.8 543 

Total Samp les , 1301 1259 2395 1763 1673 1364 1698 923 674 1282 1420 1036 16788 

Percen t Violations 12.1 11.3 11.2 9.9 13.6 10.6 11.7 13.2 6.5 7.4 6.6 6.6 
Average freezing point" -.547 -.548 -.546 -.546 -.544 -.543 -.544 -.545 -.546 -.545 -.546 , -.543 
"Calculations based on -.530•C as true freezing point of Ohio raw milk. 
"Average freezing point not including samples whose freezing point was -.529 •C or higher. 

Total 
% 

0.2 
0.5 
1.7 
4.1 
3.8 

7.6 
18.3 
22.4 
20.2 

12.4 
5.6 
3.2 

100.0 
10.3 

546·c 

age freezing f ·Jint of the raw milk samples not con­
taining added water. This relationship was found 
during each month and definitely must be considered 
quite serious. Six one thousandth's of a degree is 
equal to 1.2% added water. How much of this added 
water is unavoidable cannot be estimated at this 
time, but milk processors must take every precaution 

. not to adulterate the raw milk with added water dur­
ing processing. 

Possibly not enough attention has been given to 
.the amount of non-fat solids in the final processed 

I 

milk (Ohio Law specifies that milk shall contain 3.5 
percent butter fat and 12 ·percent total milk solids). 
Too much emphasis has been placed on the butter fat 
percentage in the processed milk and not enough 
emphasis on the non-fat solids of the milk. Since 
the freezing point of milk is related to the non-fat 
fraction , a rapid method of determining the amount 
of non-fat solids in milk is now possible with the Fiske 
Cryoscope. It is hoped that this determination is 
rapidly adapted in Ohio to insure that Ohio con­
sumers are not receiving adultered milk. 

TAB bE 2-DISTIUBUTION OF fHEEZING POINTS OF OHIO PASTEURIZED lvfTLKS DURING 1959 AND CALCULATED ADDED \VATER 

F recz in ~ 
point 

x .oo1 •c· 

385 or above 
386 to 440 
441 to 495 
496 to 522 
5~ to 529 

530 to 534 
535 to 539 
540 to 544 
545 to 549 

Percent 
added 
wate ra 

over 27 
17 to 26 
6.6 to 16.8 
1.5 to 6.5 
0.2 to 1.3 

1 one 
None 
None 
None 

550 to 554 None 
555 ;to 559 None 
560 .,or below None 

Total Samples 
Percent Violations 
Average freezin g point" 
"same as Table 1 
''same as Table l 

Jan. 
% 

Feb. Mar. Apr. ~fay June July Aug. Sept. Oct. Nov. Dec. Year 
% % % % % % % % % % % ~-

0 
0 
0 

1.5 
7.7 

0 
0 

1.5 
6.2 
7.7 

0 0 
0 1.8 
0 0 

4. 1 10.7 
8.1 10.7 

0 
0 
0 

5.1 
15.2 

1.8 
0 
0 

11.2 
12.9 

0 
0 
0 

2.1 
12.8 

9.2 9.2 9.5 21.4 8.5 14.8 19.2 
~.1 ~~ ~.2 ~.6 ~.4 ~2 ~5 

29.3 18.5 17.6 16.1 16.9 7.4 25.5 
16.9 10.8 9.4 7.1 5.1 7.4 6.4 

9.2 
0.0 
3.1 

9.2 9.4 
3.1 0.0 
1.5 2.7 

1.8 3.4 9.3 8.5 
0.0 0.0 0.0 0.0 
1.8 3.4 0.0 0.0 

0 
0 
0 
0 
4 

0 
0 
0 

7.2 
0 

0 
0 

1.9 
3.9 

11.5 

0 
0 
0 

3.2 
6.3 

0 
0 
0 

7.5 
12.5 

1 
1 
2 

37 
69 

40 21.4 30.8 30.1 31.3 142 
40 33.3 15.3 23.8 35.0 223 
12 26.2 30.8 15.9 8.8 129 

0 11.9 1.9 15.9 1.2 56 

0 
4 
0 

0 
0 
0 

0 
0 

3.9 

0 
1.6 
3.2 

0 
2.5 
1.2 

31 
7 

13 

65 65 74 56 59 54 51 50 42 52 63 80 711 
9.2 15.4 12.2 ~.2 20.3 25.9 14.9 4.0 7.2 17.3 9.5 20.0 

-.543 -.543 -.543 -.542 -.542 -.541 -.542 -.539 -.538 -.540 -.540 -.537 

% 
Tota l 

0.1 
0.1 
0.3 
5.2 
9.7 

20.0 
31.4 
18.1 
7.9 

4.4 
1.0 
1.8 

100.0 
15.4 

-.54o· c 
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THE NATIONAL MILK SANITATION BILL1 

A. c. DAHLBERG 

Depmtment of Dai1·y Industry, Co·m ell University, 

Ithaca, N . Y. 

The subject which I was requested to discuss is 
The National Milk Sanitation Bill inh·oduced in the 
House of Representatives by Congressman Lester 
Johnson of Wisconsin as bill number H. R. 3840, 
February 2, 1959, and in the Senate by Senator Hu­
bert Humphrey of Minnesota as bill S. 988, February 
6, 1959. 

It is unnecessary to state that the subject was not 
chosen by me. Even though every effort will be 
made to discuss the provisions of this bill without tak­
ing a stand for or against it, obviously this talk may 
be interpreted as a stand either for or against this 
bill depending upon your personal interests and con­
victions. This address will not make friends and in­
fluence people, but I hope it will clarify the mean­
ing of some aspects of this proposed federal legisla­
tion. 

The sponsors of this bill expect it will permit the 
shipment of high quality milk from the states of max­
imum production into distant markets where it may 
be solei. at better prices. The assumption has been 
made that shipping costs from Wisconsin to eastern 
markets are not prohibitive; a contention not neces­
sarily in accordance with the findings of published 
research (U.S.D.A., A.M.A. Marketing Res. Rpt. 98, 
1955). 

For some years this federal legislation received 
general disapproval from most parties concerned; 
namely, indush-y and regulatory officials at all levels 
of government. Then under date of October 24, 1958, 
the Official Statement and Recommendation of the 
Association of State ahd Territorial Health Officers 
apperu·ed in a mimeographed report and later pub­
lished (J. Milk & Food Techno!., 22: 78, 1959) entitled 
"Need and Recommended Principles for Federal 
Milk Sanitation Legislation:' As the National Milk 
Sanitation Bill apperu·s to follow the details of this 
report so closely some of the background principles 
behind this report should be well in mind. Several 
quotations are worthy of study. 

" . . . The Association believes there is a need to strongly 
reaffirm that the sanitary control of fluid milk and fluid milk 
products is a public h ealth matter which is primarily the re­
sponsibility of State and local goverm11ents except where 
interstate commerce is involved ... " 

1Presented· at Thhteenth Annual Meeting Dairy Products Im­
provement Institute, Inc. Hotel Governor Clinton, New 
York City February 18, 1960. 

"The Association gave consideration to the practicG of 
some states and munidpalities to use health regulations as 
economic barrier' to the free movement of fluid milk both in 
i.;1trastate and i.nter;;tate commerce, a practice which has re­
sulted in several bills bein g intrc>duced in the Congress to 
establish pre-emptive Federal control over interstate milk. 
The Association recognizes that states and their political sub­
clivisions have the right to exclude milk of questionable qual­
ity, but unanimously agrees that health regulations should 
not be used to restrict either the intrastate or interstate move­
ment of milk of high sanitary quality." 

Then the Association enumerated the principles 
and points to be included in a federal milk sanita­
tion bill and anyone interested can read these de­
tails to learn how closely they agree with the current 
bill under discussion. 

The provisions of this sanitation bill are unique in 
that the current laws and ordinances of the vru·ious 
states and municipalities would remain in effect un­
der local and state enforcement. The essence of the 
bill is that local laws and ordinances cannot prevent 
shipment of milk in interstate commerce when the 
milk is in satisfactory compliance witl;. the provisions 
of The ational Milk Sanitation Bill as determined 
by state inspectors at the point of origin of the milk 
supply. It s!!ould be obvious tl1at the proposed bill 
if enacted into law might materially affect the pub­
lic health regulation of some milk supplies. It would 
tend to unify and sh·engthen the sanitary' conh·ol of 
tl1e milk supplies in many areas. Surely, milk of 
high sanitary quality could be shipped more readily 
into some markets now resh·ictcd by some local milk 
sanitation regulations. 

The Surgeon General, the chief executive officer 
of the U. S. Public Health Service, shall by regula­
tion promulgate a Federal Milk Sanitation Code to 
be used in the supervision of the production and pro­
cessing of milk and milk products of a sanitary qual­
ity at least as good as Grade A Haw and Grade A 
Pasteurized milk as now given in the Milk Ordinance 
and Code 1953 Recommendations of the Public 
Health Service. The bill does not state that the 
USPHS ordinance shall be adopted as such but that 
the provisions of the new federal code shall be no 
less rigid than this ordiwmce. One would assume, 
therefore, that tl1e Surgeon General would establish 
a code based upon the existing standard ordinance 
after public hearings and advisory committee ac­
tivities. 

, 
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The state health deparbnent or other agency hav­
ing jurisdiction in the area of milk production is per­
mitted to take the responsibility of setting up a pro­
gram for the supervision and inspection of the milk 
supply and of submitting the program to the Surgeon 
General for approval under the provisions of the 
Bill. I assume that tins delegation of authority 
should have been to the state agency having the legal 
authority over ti1e market milk supply of each state 
as ti1is authority is delegated by state laws to either 
ti1e state health department or the state agricultural 
deparbnent in about an equal number of instances. 
Eiti1er both agencies or neither one should be men­
tioned. The bill provides ti1at the ratings of the milk 
supply shall be made at least yearly by a state rating 
official who is a full-time employee of the state health 
department or other responsible state agency and 
who has been approved for ti1is work by the Surgeon 
General. The bill makes no provision for rating milk 
supplies by approved sanitarians of ti1e city or coun­
ty health deparbnents but does authorize b·aining of 
state and local personnel for tins work. I assume ti1at 
this was done to, cenb·alize conb·ol in the state regula­
tory agency with recognition of the common practice 
in the United States ti1at ti1e state may, and probably 
will, rely upon local sanitarians to do most of tills 
work. The bill does not provide for the Surgeon 
General to inspect milk supplies not in a state pro­
gram; hence, it would appear that the state must take 
the initiative and the leading part in approving nlllk 
supplies. 

At this point it is well to reiterate that historically 
and at present sanitary milk regulations as applied to 
the public health aspects of milk for consumption as 
such are clnefly local and state in scope. At ti1e local 
lev~l inspection is tmder the supervision of the board 
of health. Problems in public health due to milk in­
volve the production of a milk supply usually pro­
duced in the vicinity of and processed in ti1e muni­
cipality in which it is consumed. The local nahue 
of tins enterprise originally was very resb·icted so 
sanitary regulations developed under conditions con­
ducive to variations. As our cities grew in size and 
milk quality and handling improved, there has de­
veloped in some <ueas and at certain times both an 
economic and public healti1 need to smp milk some­
what regularly from one producing area to an ad­
jacent consuming one. In some instances milk has 
been consistently shipped for long distances. 

:l It is self-evident that ti1e local healti1 department 
can do its best work with ti1e least effort by super­
vising the production of milk on farms located neru: 
the area of consumption. The staff is convenient to 
all aspects of ti1e dairy industry and ti1e conb·ol lab­
oratories. The tin1e involved in handling milk should 

be less for local production. Problems of quality 
conb·ol can be checked ti1xough most readily from 
production to consumption. 

This bill maintains ti1e local nature of ti1e control 
of milk sanitation which has been sb·essed on so 
many occasions by almost every one concerned with 
ti1is problem. Disagreement lies with ti1e use of 
some local public health regulations to resb·ict com­
merce in mgh-quality milk. Tlns bill will prevent 
discrimination by local sanitation regulations against 
high quality nlllk actually smpped in interstate com­
merce. 

The sanitary regulations of cities, counties, states, 
and ti1e USPHS recommended 'code were all written 
to specify the conditions of production, processing, 
disb·ibution, and quality standards to assure milk 
of high sanitary quality. It is certain that extra re­
quirements are in many sanitary codes. Fortunately, 
a bulletin of the National Research Council (publica­
tion 250, 1953 ) reports ti1at "The findings of this 
study indicate the need for only a limited number of 
basic requirements to insure a wholesome milk sup­
ply ... " Even more important are ti1e standards for 
ti1e milk itself. A principle is stated ti1at should not 
be overlooked: "There is no public health reason to 
increase ti1e severity of satisfactory milk regulations, 
making ti1em more detailed and rigid, when the milk 
industry of any market regularly complies with them. 
Tins applies to ti1e regulations affecting milk produc­
tion, processing, and disb·ibution as well as to the 
standards for the quality of milk." 

The Surgeon General would be given the respon­
sibility by ti1is bill to arrange for a rating system to 
be used by ti1e states so that lngh quality milk sup­
plies would rate 90 per cent or more in respect to 
milk production, handling, and processing, and com­
pliance of the milk itself witi1 sanitru-y quality stand­
ards. The Surgeon General shall investigate the 
rating plan as used by each state and shall check 
ratings sufficiently to assure himself that the work is 
done well. He shall maintain a list of all milk sup­
plies rated within a year by ti1e state regulatoq 
agency. In ti1is connection it is well to emphasize 
ti1at ti1e inspection for certification of a milk supply 
is done to check on the regular local milk inspection 
and ti1e conditions of producing and processing the 
mill<. It is in addition to the usual local regulatory 
work to control the quality of the milk. 

The question arises as to wheti1er the F ederal Gov­
ernment has tl1e right to establish standards for the 
production, processing, and handling of milk, and for 
the quality of the milk itself which must be accepted 
locally without additional requirements. I tl1ink that 
such regulations are generally well established in 
foods, except for only limited acceptance for milk. 
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Tevertheless, the USPHS ordinance is now used in 
about 70 percent of the states and municipalities. 
The National Milk Sanitation Bill assumes that the 
time has come when any milk supply in 90 per cent 
compliance with the standard ordinance must be ac­
cepted as high quality and satisfactory b y any receiv­
ing market. 

"The attributes of quality in milk are considered 
to be freedom from disease-producing bacteria and 
toxic substances, freedom from foreign material, low 
bacterial count, good flavor, satisfactory keeping 
quality, and high nuh·itive value." (National Re­
search Council publication No. 250). These ath·ib­
utes are not all associated with sanitation regulations, 
but it is certain that the b acterial standard is one of 
the most useful of all sanitary requirements . The 
bacterial standm:d of 200,000 for Grade A raw milk 
for pasteurization was stmtled in 1912 by regulations 
promulgated by the Tew York City Board of Health . 
Its value lies chiefly as an aid to fieldmen or sanitar­
ians in the program to improve sanitary conditions. 
For this pml)Ose on dairy farms variations in bacter­
ial counts need to be substantiaL Surely a sanitarian 
familiar with conditions of the farms could not b e 
expected to determine the cause of variations be­
tween counts of 200,000 m1d 100,000 and such usage 
is the principal value of bacterial counts. There is 
no proved relationship between milk conforming to 
a 200,000 standard and a 100,000 standard and any 
ath·ibute of quality in milk Furthermore, experience 
with the almost universal 200,000 bacterial standard 
shows that it is sufficiently low to assure safe and 
wholesome milk supplies. I have sh·essed this point 
to illustrate that a suitable universal bacterial stand­
ard can b e established for all milk for fluid consump­
tion; in fact, such a standard is now essentially in ef­
fect in most cities. Nevertheless, the bill provides 
that the Surgeon General may make these standards 
more rigid. 

In establishing rules and regulations for rating milk 
supplies for interstate shipment, the Surgeon General 
probably will use the extensive e.11:p erience of the 
National Conference on Interstate Milk Shipments in 
rating and listing milk supplies. 

Provision is made in the bill for tl1e receiving regu­
latory agency to make laboratory tests on the milk to 
ascertain whether the milk quality conforms to the 
standm·ds of The National Milk Sanitation Bill. If 
the milk is below standard, it may be rejected; how­
ever, the milk need not comply w ith the standards 
promulgated by the state or local receiving agency. 
Federal standards of milk production and processing 
also take precedence over local standards on milk 
shipped interstate so that pure wholesome milk meet­
ing federal quality standards with at least a 90 per-

cent rating cannot be rejected if produced and pro­
cessed according to the provisions of the National 
Milk Sanitation Code. 

If the regulatory officials in the city rece1vmg the 
milk question conditions of production or processing 
or the quality of the milk, the Surgeon General may 
investigate the situation. He may hold a public 
hearing to have evidence presented to guide him in · 
rendering a decision . It is not celar to me whether 
the bill requires the Surgeon General to act upon 
complaints, and I believe it should be compulsory. 

Should the Surgeon General render a decision not 
satisfactory to the regulatory agency of the state or 
city receiving the milk, such agency may bring suit 
in .'l United States Comt of Appeals in the region of 
the plant shipping the milk interstate. The right to 
court action is essential, but I think that the location 
of the Court should be in the receiving state or some , 
other place muh1ally agreed upon. It would b e a 
needless burden of expense to the receiving regul~­
tory agency and reduced opportunity toward an im­
partial decision from the viewpoint of milk con­
sumers should officials of any distant city or pro­
ducing area be required to try the case in a court lo­
cated near the dairy farmers producing the milk. 
The court in the region of consumers of the milk 
would tend to be extra careful in interpreting the 
facts in favor of more rigid protection of the quality 
of the milk supply, a slanting of the information in 
the proper direction. As I understand it, the bill pro­
vides that the court can act only on the evidence sub­
mitted by the Surgeon General as the record of the 
hearing, and any new evidence can be presented 
only if th E! court orders the Surgeon G~neral to ob­
tain additional information at another hearing. 

One may guess in respect to the impact of this 
bill, if enacted into law, upon the dairy indush·y and 
upon state and local sanitary milk regulations. In 
practice, I think it will b e necessary to inform states 
and cities prior to shipment of any milk supplies in­
tended for their markets . This action will give an 
opportunity for milk s<mitation officials and for state 
and federal milk-pricing officials to study the situa­
tion to assure compliance with laws and regulations 
that affect the importation of milk into the market. 

Then I believe that the services rendered by the 
Surgeon General in this program of approving sup­
plies for interstate shipment will encourage state and 
local milk sanitation officials to adopt The Federal 
i\llilk Sanitation Code, which probably will be the 
USPHS standard ordinance already in use in 37 
states and 1900 municipalities. H ence, there should 
be a voluntary trend toward milk shipped in inter­
state commerce complying with a 90 percent rating 
with the USPHS standard ordinance. Also, I would 

, . , 
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expect an increase in the number of cities under fed­
eral milk marketing orders so that all milk entering 
a fluid milk market will be purchased from producers 
at prices established by such orders. · 

The intrastate and interstate shipment of milk will 
be made easier in certain market areas adjacent to 
sources of production as resh·ictive public health reg­
ulations have been eliminated. It must be borne in 
mind, however, that it is an indirect purpose of all 
essential milk sanitation regulations to interfere with 
commerce in milk of inferior quality. By this meth­
od of rejecting milk of poor quality, the public 
health is protected. This proposed bill is concerned 
with milk of excellen t quality and with some state 
and local public health regulations not affecting qual­
ity. Nevertheless, one must recognize that in the 
early years of sanitary milk control some local health 
regulations which led the way to advanced milk san­
itation were considered as unnecessary trade b ar­
riers. I think we are past that pioneer period and 
have arrived at the time when essentials of sanitary 
milk production are well known . To stimulate pro­
gress, the bill provides for research grants to state, 
public, and private ·institutions, and to individuals to 
investigate new problems in the sanitary quality of 
milk and milk products . 

The possibility of lower milk quality in a few mar-

kets must not be discounted lightly even though there 
is no doubt that milk of excellent high quality can 
be, and is being, produced under the USPHS stand­
ard ordinance and that a 90 percent compliance is 
reasonable assurance of such quality. The problem 
is not one of the sanitary code itself but of its en­
fm·cement. If a local dairy industry has a market 
that is particularly restricted and lucrative due to 
public health regulations , and if the industry has 
been exceptionally helpful in complying with regula­
tions to maintain this protection, will the industry 
work so hard on sanitation requirements when the 
market is less profitable? Also, if the health depart­
ment has gained a special reput::).tion . professionally 
and with local citizens due to its unusual sanitation 
regulations which restrict the source of the milk 
supply, will the health department be so concerned 
about milk quality when the local market is opened 
to milk over which its exceptional and unnecessary 
regulations do not apply? There may be a period of 
industry and public health readjustment, but one 
need have no concern about the high quality of the 
milk supply. 

In conclusion, I wish to emphasize that a bill of 
such importance should be passed or rejected only 
after careful study and recommendations by regula­
tory officials and the dairy industry. 

MAKE YOUR PLANS NOW 
TO ATTEND 

THE 47TH ANNUAL MEETING 

HOTEL MORRISON, CHICAGO, ILL. 

OCTOBER 26, 27, 28, 29 . 
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NEWS AND EVEN TS 
QUESTION: 

I have diff iculty in answering questions to consumers 
in regard to the evil effect of Strontium-90 in milk. 

ANSWER: 
Th e present state of knowledge with reference to radio­

active fa ll -out and its effect u'pon the human being is meager. 
But th e evil effects of radiation upon the human being h ave 
been so stressed that commissions, committees, etc., reporting 
on the problem take a super-safe position. Recent literatme 
indicates clearly that in cereal foods the ratio of Stroutium-90 
to calcium is far higher than in milk. The cow apparently re­
moves ~much of the Strontium-90 from the forage. The cal­
cium content of milk is much higher than these other foods 
and milk is tJ1e chief dietary source of calcium and hence the 
attention given to milk. 

The general conclusions re'garding the dangers of fall1out 
were quoted recently in the Royal Society of fl ealth ]oitrnal 
as follows : "only a fraction of the naturally occmring genetic 

effects, or cases of leukemia or bone tw110r, could be due to 
radiation from the natural background. The dose from fall­
out is somewhere between a 30th and a 50th of that back­
ground. " In other words, naturally occurring radiation is not 
a serious factor in th e development of leukemia, and the in­
crease in the radiation clue to the tests with nuclear devices 
has only resulted in an increase of 2% to 3% over this back­
grotmd. 

The steps being taken to protect the public are wise, but 
they should not cause undue concern to an inclividual or to a 
constmJ er of milk. It might be well to reflect that under the 
"Half-life Law" of radioactive materials, there is less of them 
in th e world today than in the millions of years of past history. 
Our ancestors survived on earth under a far greater radiation 

· background than exis ts in the 20th century. 

QUESTION: 
We receive occasional complaints due to tallow flavor. 
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Are there ru les-of-thumb by whic h a dairy can minimize 

these comp laints? 

ANSWER: 
V/ith milk properly protected against exposure to light, the 

chief factor in th e development of a tallow flavor is the 

presence of copper. A small amount of natural copper is 

bound by th e proteins in milk and has no effect . If this quan­

tity ( less than 0.05 p.p.m.) is exceeded, a tallow flavor may 

be encountered . If the copper content is as !ugh as 0.5 p.p.m. 

sb·ong flavors (even at 40°F) wil_l result. Homogenizing the 

milk reduces the effect of copper, and the lugher the pressm es 

( the smaller the size of th e fat globules) the greater degree 

of protection. Every effort should be made to eliminate any 

copper surfaces · which may contac t milk either on the fann or 

in the pla~t . 

CENTRAL ONT ARlO MILK SANITARIANS 
ASSOCIATION AFFILIATES WITH IAMFS 

W elcome to the Central Ontario Milk Sanitarians 

Association whici1 has just completed affiliation with 

IAMFS. 
George H azelwood of Toronto is President and 

\IV. D. McCorquodale, 409 Huron St. , Toronto, On­

tario, is Se_cretai-y-Treasurer. All affiliate Secretary­

. Treasurers, please take note and send our new affili­

. f1te your newsletters, etc. 
· \IVe anticipate many mutual benefits to be derived 

from this our first affiliate in Canada. 

SUMMARY OF -REPO.RT OF HEARINGS ON 
ENVIRONMENTAL HEALTH 

Background 
Aware that population growth, urbanization, and 

industrial expansion are rapidly and drastically chang­

ing the environment, the subcommittee of the House 

_9f Representatives Appropriation Committee which is 

responsible for public health appropriations has been 

giving increasing attention to enviromnental h ealth 

problems for the past two years. 
In 1959, during .J1earings on the 1960 budget, Con­

gressman John E. Fogarty, chairman of the subcom­

mittee, asked officials of the Public H ealth Service 

to make a thorough study of environmental health 

problems and to recommend an efficient organiza-

tion of facilities to deal with them. This study was 

submitted to the subcommittee in February, 1960. To 

obtain additional data, b efore acting on the 1961 

budget, the subcommittee held special hearings on 

'environmental health on March 8 and 9, 1960. 
A 203 page report, containing the Public H ealth 

Service study and the statements of non-Federal and 

Federal authorities who testified during the two day 

hearings, has been published by the U. S. Printing 

Office for the House Committee on Appropriations 

under the title "Report on Environm,ental H ealth 
Problems." This published report includes : 

Subcommittee Findings 
After hearing the evidence, the members of the 

subcommittee concluded that the health hazards re-
, ~ 

suiting from changes in the environment are far great-

er than is generally realized and that all levels of gov­

ermnent, industries, and research and educational in­

stitutions need to step up their efforts to deal with 

the problem. 

Nature of the Problem. 
Whereas the old-fashioned environmental health 

hazards, such as bacteria in food and water supplies, 

caused acute illness within a short time, the new 

hazards, such as radiation and chemical poisons, have 

no obvious immediate effects but, absorbed into the 

body in small amounts over a long period . of time, 

may ultimately cause chronic illnesses or premature 

deaths. 
To learn more about these modern hazards ·and to 

control them are tasks that require many different ' 

kinds of specialists, operating in unfamiliar teamwork 

patterns . Moreover, the remedial measures that may 

need to be taken to reduce the hazards may require 

readjustments in th organization and work patterns 

of governmental bodies, industries and other segments 

of society. 

Organ·izational Plan 
The Public Health Service reported that it could 

give more efficient help to States and communities in 

coping with these problems if it brought together its 
water, air, radiological and other enviJ:onmental 

health activities in a special environmental health 

unit. Tllis unit would include centers in various 

parts of the Nation that would be staffed to provide 

technical assistance, conduct monitoring programs, 

carry on research, and give b·aining, courses. The 

Public H ealth Service has a task force working on the 

details of this organizational plan. A report of the 

plan will be given to the subcommittee before the 

end of fiscal 1961. ) 

I ncr eased H aza.rds 
The amount of radioactive material that has now 

been distributed in the U. S. exceeds 15y many orders 

of magnitude the radiation from all of the world's 

radium that had b een exb·acted up to 10 or 12 years 

ago. 
The number of chemical materials man is being 

exposed to are also increasing. Over 600 chemicals 

are added to food; over 600 million pounds of pesti­

cides are used annually. 
Radioactive and chemical materials are merely 

the newest and most rapidly increasing contaminants 

of air, water, land, and food. Virsues, bacteria, and 

other organic pollutants, insects, rodents, and other 

disease carriers, are older but continuing health haz­

ards in the environment. 

, 
. f 

i 
f 



; 

' ' I 

NEWS AND EVENTS 159 

As the population grows to an estimated 214 mil­
lion by 1970, most of them clustered in metropolitan 
areas , and as the gross national product increases from 
its present 451 billion dollars to an estimated 790 bil­
lion dollars by 1970, all these environmental hazards 
will become more serious. 

Public Policy Decision 
lew health hazards inevitably accompany new 

technological advances. It is the task of health spe­
cialists to determine the nahu·e and extent of these 
hazards and to find ways of keeping their harmful 
effects to a minimum. 

It is the responsibility of the public and their elect­
ed representatives to decide how much progress 
should be paid for by how much sacrifice of harmful 
surroundings. 

M.emhers of House Appropriations Stt.bcom:rn ittee on De­
pwtment uf Labor, Department of Health, Education, and 
Welfare, and Related Agencies: John E. Fogarty ( R. I.) Chair­
man ; Winfield K. Denton ( Ind.), Fred lV[arshall ( Minn.) , 
Melvin R. Laird ( Wis. ), and Elford A. Cederberg ( Mich .) . 

'Afitn esses who T estified at Environmental Health Hearings: 
Dr. Leroy E . Burney, Surgeon General and other officials of 
the Public Health Service; Abel \;\,Tolman, Professor of San­
itary Engineering, John Hopkins University, Baltimore, Mel .; 
Dr. Hennan Hilleboe, Commissioner of Health, New York 
State Department of Health , Albany, 1 . Y. ; Dr. Boisfeuillet 
Jones, Vice President and Administrator of Health Services, 
Emory University, Atlanta , Ga.; Dr. 1 orton Nelson, Associate 
Professor of Industrial Medicine, New York University, New 
York City; Dr. Rolf Eliassen, Professor of Sanitary Engineer­
ing, ~vl assachusetts Institute of Teclmology, Cambridge, Mass .; 
Herbert Bosch , Professor, School of Public Health , University 
of Minn.esota, Mi.Jmeapolis, Minn. ; Dr. Ross A. McFarland, 
Professor of Environmental Health and Safety, School of 
Public Health , Harvard University, Boston , Mass .; Dr. James 
L. \IVhittenberger, Harvard School of Public H ealth, Boston, 
Mass.; and Milton P. Adams, Executive Secretm-y, Michigan 
State . \!Vater Resources Commission, Lansing, Mich. 

SHORT COURSE ON RADIONUCLIDES AT TAFT 
SANITARY ENGINEERING CENTER 

A two-week course entitled "Radionuclides in Foods" will 
he presented September 12-23 b y the Training Program of 
th e Robert A. Taft Sanitary Engineering Center, Cincinnati, 
Ohio, major research and engineering laboratory of the Public 
Hea lth Service. The course is designed for professional per­
sonnel responsible for the surveillance of radioactive materi­
als in rni lk and food . It ,provides technical training in meth­
ods for th e sampling and assay of radioactive contaminants 
and discussions on procedures for data interpretation and 
on problems in this environm ental area. 

Introductory sessions m·e devoted to radiation fnndamentals 
and instrw11 entation. They provide a fonndation for later 
di~cussion of: ( 1 ) som ces of radionuclides in foods; ( 2) 
aquatic food chains; ( 3) ten est:J:ial food chains; ( 4 ) milk and 
dai.J·y products; ( 5) sampling procedmes; ( 6 ) radiochemical 
procedures ; ( 7 ) maxi.J1mm pern1issible concentrations; and 
( 8) public hea lth signific<mce of radionuclides in foods. 

Approximately half of th e comse time is devoted to labora­
tory sessions. Because of the specialized equipm ent and fa-

ciliti es required for presentation of this course, the nnn1ber 
of trainees is limited . 

Applications or requ ests for infom1ation should be addressed 
to the Chief, Training Program , Rohmt A. Taft Sanitary En­
gineeri.Jlg Center, 4676 Columbia Parkway, Ci.J1einnati 2.6, 
Oh.io, or to a PHS Regional Office Di.J·ector. 

WORK TO CONTINUE ON .RADIATION 
FOOD PROCESSING 

A revised six-year Army program of research on 
food preservation by ionizing energy (radiation ) 
was approved on March 11, 1960, and reviewed at a 
public hearing by a subcommittee of the Congres­
sional Joint Committee on Atomic Energy on March 
31. The Army will emphasize high-dose treatment of 
foods for sterilization, primarily pork, smoked ham, 
chicken and beef. The location of the needed re­
search facility has not yet been selected, but the fa­
cility will include a megacurie cobalt 60 gamma ir­
radiator, a variable voltage linear electron accelerator 
to be used at up to about 5 MEV and a small food 
sampling, preparation, and testing annex to provide 
the minimum amount of laboratory support. Over 
the six-year period, the Army program will cost an 
estimated $5,000,000, while the research facility is ex­
pected to cost an additional $1,800,000. It is ell:pected 
that the new facility will be operational in about tvvo 
years . 

Low-dose radiation processing of perishable foods 
to extend their storage life will be the ain1 of a five­
year program being initiated by the AEC, which feels 
this area holds the most immediately useful civilian 
application of ionizing radiation for food processing 
purposes. Preliminary experiments on marine prod­
ucts have revealed that low-close radiation may suc­
cessfully extend the refrigerated storage life of 
flounder, ocean p erch, halibut, shrimp and crab. For 
example, the normal seven-day refrigerated storage 
life of cooked crab might be extended to 30 days. 
Another area of prime interest in the AEC program 
is retardation of fruit spoilage by mold and the ap­
plication of radiation to slow down the rate of fruit 
ripening. It may be that mobile irradiators using 50 
to 150 thousand curies of cobalt 60 will be requir~d 
to test process the selected foods at the points of har­
vesting and packaging for transportation to markets. 
The AEC expects to spend about $5,000,000 on this 
project during the next five years. 

PICTURE WINDOW MILKING PARLOR 
REVOLUTIONIZES DAIRYING IN 1960! 

Imagine milking cows in a light, comfortable room 
where you can watch the milk as it surges from each 
cow and enjoy the benefits of automatic feedirig, 
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Cutawa)' view of the Picture \•Vindow i\'!ilking Parlor shows where the cow milking and milk handling equipm ent is 

located for the ultim ate in convenience, sanitation and appearan ce . 

dosed circuit TV, solar lighting, radiant heat, and, 
yes, even a snack bar! 

Sounds like a pipe dream or perhaps cow milking 
in the year 2000, doesn't it? 

Yet, due to advanced planning and expert engineer­
ing, such a setup is made a reality iin 1960. It's 
called the Picture \ iVindow Milking Parlor! 

Tllis latest systerri' of dairying is specially designed 
to milk 75 cows per man . . . with each cow handled 
as the individual which she is . . . and milked 
properly. 

The Picture \iVindow ~~Iilking Parlor takes fullest 
advantage of the latest in automatic equipment. It 
lets a good man better utilize his valuable time and 
also permits him to milk more cows than he could 
ever do before. Besides, he has comfortable, tiled 
quarters in which he can actually enjoy milking cows 
and take the fullest pride in his work. Milking equip­
ment is cleaned in place automatically. 

A glass front puts to work nature's solar principle 
and lets in all the brilliant, natural daylight. Elech'ic 
heating cable in cow platform and exit ramp floors 
helps solve the ice problem in cold climates. 

A closed circuit TV unit lets the operator watch 
his cows before they enter the milking parlor. For 
free copy of the new booklet, "Surge Picture Window 
Parlor," write Dept. JM, Babson Bros. Dairy Research 
Service, 2843 W. 19th Sb·eet, Chicago 23, Illinois. 

NOTICE OF FILM ,RELEASE 
Introduction To Swimming Pool Sanitation (M-402) 

Motion picture, 16mm, color, sound, 
23·V2 minutes .. 846 feet - 1959 

Audience: Public Health personnel, pool operators, 
environmental hygienists , and others who are respon­
sible for swimming pool sanitation. 

Summary: An inb·oductory lecture for courses in 
swimming pool sanitation for pool operators, or en­
vironmental hygienists . It follows the inh·oductory 
lecture given on pages 15 through 21 of the manual, 
"S,.vimming Pools-Disease Conh·ol through Proper 
Design and Operation ." It previews the course by 
summarizing the field that will be dealt with, i.e., 
design, layout, and operation. 

Nlay be used as an aid for organizing scheduled 

, 
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lectures. Shows how to use the set of charts-"Swim­
ming Pool Sanitation Color Charts," and suggests 
training aids for the presentation. 

Available: Purchase-United World Films, Incor­
porated, 1445 Park Avenue, New York 29, New York, 
List Price $179.17. 

Short-term loan- (United States only) Communi­
cable Disease Center, Public Health Service, Depart­
ment of Health , Education, and Welfare, Post Office 
Box 185, Chamblee, Georgia. 

SECRETARY FLEMMING TO ADDRESS 
FOOD AND DRUG OFFICIALS 

Secretary of Health, Education and vVelfare, Arthur 
S. Fleming will head the list of speakers at the 64th 
annual national conference of the Association of Food 
and Drug Officials of the United States to be held 
June 5 through June 9 at the Baker Hotel, Dallas, 
Texas . 

Harold Clark, Hartford, Connecticut, of the Con­
necticut Food and Drug Commission and president 
of the Associatim:, announced that the conference ·will 
also hear expert discussions of the narcotics problems 
in the various states. In addition, he said that author­
ities would present papers on current developments 
in connection with the food additives and color 
amendments, on means of making safer the use of 
hazardous substances in homes and in industry, and 
on problems in regard to the frozen food code. 

A special event will be the fifth annual presentation 
of the Harvey V•/ . Wiley Award to a food and drug 
official for outstanding service, devotion to dutv and 
leadership in his field both locally and nation~lly. 

T,he Association of Food and Drug Officials is the 
professional society of food and drug enforcement 
officers in all levels of government-federal, state and 
municipal . 

The annual conference, according to Mr. Clark, 
gives members an opporhmity to study new tech­
nological and legal developments relating to improved 
protection for consumers of foods, drugs and cos­
metics. In addition, the officials are able to examine 
mutual problems, review activities and exchange 
p <Dints of view. ' 

Evan Wright, of the Kansas State Board of Health, 
vice president of the Association and program chaiT­
man of the conference, said the Dallas meeting is 
el pected to draw more than 200 food and drug offi­
Cials and industrial associates from all parts of the 
nation . Many of them ""ill be accompanied by their 
wives, for whom a special program is being arranged. 

The host state is represented among the national 
officers by Secretary-Treasurer J. F . Lakey, Director 

of the Division of Food and Drugs of the Texas State 
Department of Health . 

ENZYME FOOD ADDITIVES 
RECEIVE FDA APPROVAL 

Production and sale of enzymes for use in foods 
and beverages has been given approval by the Food 
and Drug Administration. Certain enzyme products 
which are offered for use in the preparation and pro­
cessing of food products are not deemed food addi­
tives within the meaning of the Food Additives 
Amendment of 1958. Consequently, it is not neces­
sary to obtain a regulation specifically approving the 
use of the products, according to information received 
from E. T. Wulfsberg, FDA. 

The ruling was a direct result of a joint presenta­
tion by major enzyme manufacturers concerning 
sources, production methods and food uses of en­
zymes submitted to the FDA. 

These preparations involve the uses of carbohy­
drase and protease enzyme preparations derived from 
Bacillus Subtilis strains; carbohydrase and protease 
enzyme preparations derived from the Aspergillus 
Flavus Oryzae group ;and carbohydrase, cellulase, 
glu cose oxidase-catalase, pectinase, and lipase enzyme 
preparations derived from the Aspergillus iger 
group. These preparations are normally used for 
many types of food processing and preservation. 

.The ruling stated, The enzyme preparation identi­
fi ed above, when de·rived from strains shown to be 
non-pathogenic f01: man and a·nimals and prepared 
in accord with good manufactu.?"ing practices, would 
be generally recogn·ized by qualifi ed experts as safe 
for use in foods. As such, it is not necessary to fil e a 
petition cove1"in.g them under the Food Additives 
Amendment. 

Another enzyme in question was bromelain which 
is extracted from the pineapple plant. The pertinent 
ruling was tl1at as the product is prepared from clean, 
sound and wholesome raw material and in accord 
with good manufachu·ing practices, it is recognized 
as safe for use in foods . 

NEW MANUAL OF PAPER 
FOOD SERVICE AVAILABLE 

A 60-page, well illush·ated manual has been pub­
lished for those in the quantity food service field. 
Prepared by the Paper Cup and Container Institute, 
the manual gives public health officials and otl1ers 
concerned with food service sanitation an over-all 
view of many new ideas ·~mel proven techniques re­
lating closely to tl1e establishment of sound sanitation 
and public healtl1 practices. 
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IODINE SANITIZERS OFFER 
ALL THES~ 
ADVANTAGES 

A LONG RECORD OF DEPENDABILITY. 
Iodine is recognized as a most efficient 
antiseptic and germicide. It is known to 
be effective against a wide range of organ · 
isms. New technology has now resulted in 
more efficient iodine formulations devel· 
oped especially for sanitization. 

of milk, food and beverage utensils and 
equipment. Also available are iodine dis· 
infectant·c leaners "for hospitals, schools, 
institutions, food and beverage plants , 
and industrial applications. 

When the color of an iodine sanitizing 
solution begins to disappear, that is a 
signa l to repl~nish or replace the solution. 
There is no reason ever to let an iodine 
solution get too weak to be effective. Test 
kits are availab le. 

SPECIALIZED PRODUCTS. Iodine sanitiz· 
ers and detergent·sanitizers are offered 
by _ leading manufacturers for treatment 

EFFECTIVE. Iodine san itizers are effective 
in low con centrations. Their use can con · 
tribute to improved public health. 

Write us for further inform ati on and 
names of manufacturers offering iodine 
sanitizers and disinfectant -cleaners in 
your area. No ob ligation, of course. 

EASY TO TEST. The well ·known iodine 
color is an indication of solution strength. 

CHILEAN IODINE EDUCATIONAL BUREAU, INC. Room 2159 
120 Broadway, New York -5 , N. Y. 

The assurance of sanitation is a built-in feature 
of many of the suggestions involving paper food serv­
ive. The case histories and examples, drawn from 
hundreds of food service operations throughout the 
country, show hO\-v paper food service is being and 
can be used to improve sanitation, ease maintenance, 
simplify operations, and reduce costs in each seg­
ment of the mass-feeding indush·y. 

The manual is divided into 13 chapters, covering 
special situations in hospitals , inplant feeding, res­
taurants and drive-ins, and schools, as well as many 
food service problems common to all types of volume 
food service. Summaries of current trends and mod­
em methods of interest to sanitarians and health of­
ficers in dealing with food service people are includ­
ed on such subjects as elech·onic cooking, freezing, 
vending, water service, take-out, packaging, portion 
control, storage and disposal. 

The manual summarizes not only many years of 
field research, but also a number of studies conducted 
by the Instih1te in the quantity food service field. 

. The Manual of Paper Food Service may be ob­
tained by sending 25c to cover handling and mailing 
to the Paper Cup and Container Institute, Inc. , 250 
Park Avenue, New York 17, N. Y. 

Copies in bulk are available without charge to as­
sociations, educational institutions, and Health De­
partments which ·wish to distribute them. 

TRIP TO HAEGER POTTERIES PLANNED 
FOR LADIES AT ANNUAL MEETING 

"A day to be remembered" has been planned for the ladies 
for Thursday, October 27 - it will be an all day trip to the 
fam ous Fin and Feathers Farm w:ith a delicious luncheon at 
the "Milk Pail." You will have tim e to browse in their inter-

esting shops and then go on to th e Haeger Potteries, the 
world 's largest art pottery, where you'll be taken on a spe­
cial tom·. In the afternoon you wi ll see an hour's demonstra­
tion .of flower ananging in Haeger containers by well known 
floral artists. This will be complete with cbor prizes and time 
to shop at the potteries . You will th en return by bus 
through the Fall colored countryside and suburbs to Chicago's 
loop. The h·ip back will also include a sight seeing route, as 
tim e permits, including Ma:.;well Street, Skid-Row, foreign 
neighborhoods and Chinatown. 

47TH ANNUAL MEETING PROGRAM 
TO OFFER GOOD SUBJECT COVERAGE 

The program for the 47th annual meeting of the 
Association. to be held at the Hotel Morrison, Chi­
cago, October 26-29 will offer a good variety of sub­
ject matter of teclmical interes t to the membership. 

The firs t general session will open at 1:30 P. M. on 
' Vednesday, October 26 with an address of welcome 
by Dr. Samuel Andelman of the Chicago Department 
of Health. This will be followed by hvo papers, the 
first by Dr. D. F. Sondag of the Illinois Department of 
Health who will speak on the subject, Sanitation -
More or Less in the Sixties. Following Dr. Sondag 
will be J. W. Bell of the National Canners Association 
who will speak on, Protection of Food P-rocessing 
Plants DuTing National Emergencies. Also, at this 
opening session President ·william Hickey will ad­
dress the meeting to give the membership a review 
of progress within the Association, future plans and 
needs. 

In the evening, at 8 :00 P. M. ' the Associated Illi­
nois Milk Sanitarians will be hosts at a reception for 
IAMFS members and guests. 

Thursday's program, beginning at 9:00 A. M. will 
be divided into three sections covering Milk Sanita-

, ', 
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tion, Food Sanitation and General Sanitation. These 
vvill operate simultaneously. In the Milk Section 
meetings, Blend Temperatures of Mixed Milk in B·u.lk 
Ta·nks, and Operation of Cow Pools will be two pa­
pers of interest to milk and dairy specialists. In the 
Food Section meeting, Application of Food San·itation 
Practices in Industry will b e the opening paper, fol­
lowed by, Food Sanitation. and Control - Facts and 
Fallacies . In the General Environmental Sanitation 
Section problems of submban sanitation will be dis­
cussed as will sewage disposal by the lagoon method 
and hospital sanitation problems. 

On Thmsday afternoon the membership will con­
vene in the hotel's grand ballroom for the second 
general session. At this time the report of the nom­
inating committee will be heard. Following this will 
be papers on, Administration of the Grade A Milk 
Program., and Current Trends in I-nterstate and Intra­
state Ship11'!.ents of Milk and The-ir Impacts on Local 
Milk Sanitation Programs. At 3:30, the annual re­
port of the Executive Secretary and the election of 
new officers. 

At 8:00 P. M. the annual banquet will be held at 
which time both the annual sanitarian's award and 

SANITARY- PURE 

ODORLESS -TASTELESS 

NON-TOXIC 

T~ fme 
lf<~l-Mu! 
HAYNES-SPRAY 
6kwfd be Med ~ eutvtiwle: 
SAN ITARY VALVES 
HOMOGENIZER PISTONS - RINGS 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and for ALL OTHER SANITARY 
MACHINE PARTS whkh are 
cleaned doily. 

Tke lftedelm HAYNES-SPRAY lfteflcd ~ ..C~ 
Ccu481Utl6 Jttifk flee lfti'fk 0~ tu«L Code 
R~ by Eke U.S. PK6£ie HeaWt Serwiu 
The Haynes-Spray eliminates the danger of contamination which is 
possible by old fashioned -lubricating methods. Spreading lubricants 
by the use of the finger method may entirely destroy previous 
bacte ricidal treatment of equipment. 

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

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

the citation award presentations will be made. 
On Friday, October 28, two general sessions will be 

held, the first in the morning, beginning at 9:00 A. M. 
and the second and concluding session beginning at 
1:30 P. M. At the morning session will be a panel 
discussion with three discussion leaders on the sub­
ject of, Industrial Uses of Welded Pipelines . This is a 
subject of real current interest and the panel should 
be of real help to all engaged in milk and food plant 
sanitation. Following the panel, two other papers 
will be given. One will deal with research and in­
spection programs of the Quartermaster Food and 
Container Institute of the Armed Forces and the sec­
ond, will be a discussion of Ethical Standards fo1' 
Sanitarians. ·· 

Two papers of pertinent current interest will be 
given at the last general session in the afternoon. 
The first will deal with the problem of spray resi­
dues on fruits and vegetables by T. E. Sullivan of 
the Indiana State Board of Health, and the second 
will be a paper by L. S. Stuart of the USDA covering 
the subject of the Regulation of Bactericides under 
the provisions of the Federal Act. 

The wide variety of technical subject matter to be 

~LOW COST •• • RE-USABLE 

~ LEAK-PREVENTING 
NEOPRENE GASKET for Sanitary Fittings 

DESIGNED TO 
SNAP INTO 

FITTINGS 

~ tk4e $NA"P!J'I~E //~~ 
Tight joints, no leaks, no shrinkage , 

Sanitary, unaffected by heat or fats 

Non-porous, no seoms or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time-saving, easy to assemble 
Self-centering 
No sticking to fittings 
Eliminate line block. 
Help overcome line vibrations 

lang life, use over and over 

Ayailable lor 1"", J~", 2"", 2~· oncl 3" fillings. 
Pac1cod 100 to tho box. Order through your dairy supply house. 

, . THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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KLENZ-METER® 
Low Cost Water Chlorination with 
Simple and Positive Metering Pump 
Now every dairy farmer and small da iry can enjoy the many advantages 

of a reliably safe water supply with positive chlorination at the proper. 

level. Costly equipment formerly necessary is now replaced with the 

new moderate ly priced Klenz-Meter- a diaphragm-type metering pump 

that provides accurate and precise feeding of Klenzade liquid Sodium 

Hypochlorite into the water supply lin e. Assures safe drinking water 
as well as a constant supply of ch lori nate d wash watdr fo·r milking 

equipment. 

KLENZADE X-4 Liquid Sodium Hypochlorite 
Supplied in gallon jugs for feeding directly into Klenz-Meter, thence 

into water line. Klenz-Meter can be adjusted to feed from 1 cc per 

stroke upwards to de si rable concentration . Low chlo ri ne cost per year. 

X-4 is also ideal, in proper use dilutions, for san itiz ing milking equipment. 

WRITE: FOR LITEERATUREE 

-

- KLENZADE PRODUOS, INC. 
BEL 0 IT, WI S C 0 N SIN . 

Systematized Sanitation ALL OVER THE NATION 

offered at the 47th Annual Meeting serves as a real 
incentive to Association members to begin now to 
make plans to attend. In addition to the formal 
presentation, panels, committee reports and business 
meeting, there is always the opportunity to discuss 
problems with friends and colleagues and expe{ience 
a stimulating exchange of ideas. 

Chicago is strategically located and easily ac­
cessible by all modes of b·ansportation. The program 
committee is making every effort to put on a top­
notch program and one which you cannot afford to 
miss. There will be a ladies program too, so plan to 
bring your wife. There are scores of interesting 
places in the Windy City and of course immediately 
following the Association meeting is the Dairy Show. 

D etails concerning reservations, hotels, and the 
complete program will be published in a later issue 
of the Journal. However, don't wait for this - PLAN 
NOW TO BE AT THE 47th Annual Meeting. 

, 
MEMPHIS AND SHELBY COUNTY TENNESSE.E 

HEALTH DEPARTMENT ADOPT POLICY 
ON ADULTERATION 

STANDARDS AND POLICY FOR 
ADULTERATION OF MILK 

t-.1Iemphis has maintained high standards for qual­
ity milk products to protect the Consumer, and with 
continued cooperation from the Producers, Proces­
sors , and Disb·ibutors the excellent record will be 
maintained. The Policies as set forth in this Mem­
orandum are intended to be self-explanatory and de­
tailed information is available at the Milk Division. 

The Memphis i\tiilk Ordinance, the U. S. Public 
Health Service Code, Pure Food and Drug Laws, and 
the Tennessee Dairy Law prohibits the sale or the 
offer for sale of milk or milk products which have 
been adulterated. Milk or milk products are deemed 
to be adulterated if any foreign material such as anti­
biotics ( including Penicillin) sanitizers (including 
chlorine), added water, pesticides, etc. are present. 
It is assumed that all Milk Producers, Milk Proces­
sors, and Milk Distributors have been warned of the 
fact that adulteration of milk products is a violation 
of Local, State, and Federal Laws and in many cases 
a serious health hazard to milk consumers, therefore 
further warnings will not be made prior to p enalties 
for violations. 

Samples of raw milk, p astemized milk, ice cream, 
and other milk products will b e collected by Health 
Department Sanitarians for the purpose of chemical 
analysis and physical examination to determine if 
these products have been adulterated. 

In order to eliminate additives from the Memphis 
Grade A Milk Supply, Producers are required to 
abide by the following regulations : 

1. Milk from cows being treated for Mastitis must 
not be shipped for a period of at least 72 hours or 
longer if necessary. Milk from cows being treated for 

, 
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J\ilastitis should not be sold or used for human con-
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sumption. 
2. Cows being treated for Mastitis must be isolated 

from the milking herd. 
3. Antibiotics , pesticides, and medicines used for 

the h·eatment of cows shall not be kept in the milk­
room. A cabinet in the barn or utility room must be 
provided. 

4. It is recommended that the treahnent of cows 
for Mastitis be done only by a licensed Veterinarian . 
STANDARDS 
Antibiotics (including Penicillin) 
Pesticides 
Sanitizers (including Chlorine) 
Washing Compounds 
Added Water 

Zero Tolerance 

3% test tolerance 
will be allowed 
due to variations 
in normal freez­
ing temperatures. 

VIOLATION PENALTIES FOR GRADE A PRO­
DUCERS HOLDING MEMPHIS PERMITS 
F-irst V-iolation 

1. If a Producer's milk is found to be adulterated, 
by laboratory analysis, the Producer's permit will 
be suspended for ten ( 10) days or more. 

2. Previous to the end of the ten day period, the 
producer must come to the Milk Division office and 
make an application for reinstatement of his permit. 
At this time he shall show cause why his permit 
should be reinstated. 

3. The Health D epartment will request an inves ti­
gation be made by the Producer's Fieldman and the 
Sanitarian, and a certification concerning the Pro­
ducer's ability to ship good milk and disposition of his 
mi1k while suspended. 
Second Violation 

1. The second time a Producer's milk is found to 
be adulterated the penalty will be for at least 30 
days. The procedures for reinstatment of permit 
shall be the same as for the first violation. 
PASTEURIZED PRODUCTS 

'When adulteration is found in Pasteurized Prod­
ucts, the Processor and/ or Dish·ibutor will be noti­
fied. It shall be the responsibility of each Processor 
or Dish·ibutor to see that his product is free from 
adulteration. Milk Plants, Ice Cream Plants, and 
Producer Groups are encouraged to adopt Standards 
and Procedures and an alyze samples in their own 
~aboratories for adulteration. Laboratory procedures 
should be those recommended by "Standard Methods 
for the Examination of Dairy Products." Tennessee 
Health D eparhnent Laboratory has consented to as­
sist Private Laboratory Persom1el in setting up recom­
mended procedures and teclmiques. 

• 

Kills 
Mastitis 

Organisms 

IOSAN is a p ate nt ed ge rmicid a l 
cleaner that kills streptococcus, pseu­
domonas, E. Coli, staphylococcus and 
other organisms that cause an d spread 
Mastitis. Its "Tamed-Iodine" killing 
power h as been su bstant i ated by 
l aborato r y tests that meet hospital 
standards . Iosan provides safe , low 
cost protection when washing udders 
a nd dipping teats. 
"Tattles" on milkstone. Iosan quickly 
cleans and sanitizes bulk tanks and 
oth er equipment. It " tattles" on h a rd­
to -remove or overlool).ed accumu la­
tions of milkstone with a tell-tale 
yellowish-b rown sta in that is easy to 
reznove. Reduces bacteria counts to 
consistent lo ws, l eaves e quipment 
sparkling clean. 
Two-in-one product. Iosan saves time 
and labor by replacing two or more 
s ingle - action products. Also reduces 
hot water bills because it is used in 
tap or luke warm water . For a free 
demonstration contact your regular 
supplier or Lazarus Laboratories Inc. , 
Di v. West Chemica l Produ cts Inc ., 
42-16 West St., Long I sland City 1, N.Y. 

Tamed Iodine~ 
GERMICIDAL CLEANER 

should be used to lub ricate 

~ Separator Bowl Threads 
..._ Pure-Pak Slides & Pi ston s 
~ Pump & Freezer Rotary Seals 
~ Homogenizer Pistons 
~ Sanitary Plug Valves 

Valves , Pistons & Slides of Ice 
Cream, Cottage Cheese, Sour 
Cream and Paper Bottl e Fillers, 
Stainless Steel Threads and 

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

Machine Parts which are 
cleaned daily. 

fORMUlATED UO!'\ U.S.P. liOUIO ,ETIOlATUM 
AND OTHU ... ,.OVEO ING~EOIENTS 

I L"'-'6>"1 e~) 

SANITARY • NON-TOXIC 
ODORLESS • TASTELESS 

PHARMACfUJ/CAllY ACCf,TAilf 

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

Haynesf:U;hl·F'Jnr, Sanitary Spray 
Lubricant is entirely new and dif 4 

ferent. Design ed especially for 
app lications w here a heavy duty 
sanitary lubricant is required. 

f:.ulti-F'Jnr, is a high polymer lu· 
bricant and contains no soap, 
metals, solid petrolatum~ silicones 
nor t~xic additives • 

Provides a clinging proleclive 
coating for vital metal ports such 
as slides, bearings and oth er lu· 
bricated surfaces despite moisture. 

,AOCEO 6-16 OI. CANS PU CAlTON, 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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MILK & MILK PRODUCTS IMPORTED FROM 

OUTSIDE ESTABLISHED MILKS HE D. 
1. Samples will be collected on milk and milk prod­

ucts coming into the area from markets not under the 

direct supervision of the Memphis Health Depart­

ment. These products must be free from adultera­

tion. 
2. In case of violations, warnings will be issued . 

Repeat violations will call for suspension of permit. 

3. A certification regarding the Adulteration Pro­

gram in effect in Importing Markets will be required. 

Comment on this memorandum is requested and 

additional information will be released when avail­

able. 
SI R. R. Perkins, Director 
Food & Milk Processing Division 
S/ Everett C. Handorf, B. S., C . E. 
Engineer Director 

Classified Ads 
FOR SALE 

Single service milk sample tubes For further informa­

tion and a catalogue please write, P. 0. Box 101, Eugene, 

Oregon. 

POSITION AVAILABLE 

PUBLIC HEALTH SANITARIAN 

In ideal climate of Southern California. Starting salary 

dependent upon background. California R. S. required. 

Social Security. City Paid Health Insurance. Retirement 

Plan. Twelve days vacation and twelve days sick leave 

yearly. Automobile furnished. Applicants apply to: I. D. 

Litwack, M. D., Health Officer, 2655 Pine Avenue, Long 

Beach 6, California. 
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high potency, high speed germicide 

SANITIZES BEST! 
Use RoccAL, the first "quat" 

and first in quality and per­

formance, in every step of milk 

production a nd you effectively 

control bacteria, slime, fungus 

and algae. Highly effective 

against both thermoduric and 

thermophilic organisms, 

RocCAL, in recommended di­

lutions, is virtually odorless, 

tasteless, will not injure or cor­

rode metal or rubber equip­

ment, cans, tanks, pipes, etc. 

The choice of the milk in­

dustry for more than 25 years, 

RoccAL is a powerful germi­

cide that effectively, quickly 

and economically sanitizes 

walls, floors , holding tanks, 

tank trucks, utensils, machin­

ery, operator's hands, cows' 

teats, flanks and udders, etc. 

_ .. yes, you can use it for every 

sanitizing need! 

In impartial testing of sever­

al types of germicides, RoccAL 

achieved lowest bacterial 

count, reducing the number 

from 912,916 to 143 as an aver­

age in 96 milk cans analyzed. 

Don't risk losses through im­

proper sanitization. Use 

RoccAL for the best sanitizing 

job every time. 

ROCCAL HAS A HARD WATER 

TOLE RANCE LEVEL OF 550 ppm 

WITHOUT SEQUESTRANTS 
when tested by Official Method 

...,..--------- .............. 

/ . ROC CAL FIELD TEST UNIT'' 
I Is o qu1ck pro t" 1 ' 
\ method fa ' . d" c I Co ' accurate ' 

r m 1cotmg ad 1 
\.. concentrations of ROC~;~ote I 

'-.. solutions ,/ ...... ...__ __ _:_ ___ , ..... 

Send for full dolo and price• on ROCCAL. 
FREE SAMPLE ON REQUEST! 

Subsidiary of Sterling Drug Inc. 

1450 Broadway, New York 18, N.Y. 

I ,,. 
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DETECTION OF PENICILLIN IN MILK 
8. subtilis (6633) 

SPORE SUSPENSION 
B-B-L #04-628 

pour 
10 mi. 

per plate 

STERILE 
DISCS 

8-B-L #08-104 -- Milk 

BLANK ~ - 0 
tn 
~ 
c .., 
0 ... 
M 
11.1 

~ 
a:: 
11.1 
CJ 

a:: 
u.. 
11.1 
a:: 

I. ASSAY 
PROCEDURE 

II. IDENTITY TEST 
FOR PENICILLIN 

!\ ~ same milk 
w i thout 

penicillinase 

L_j blank 
sterile 
discs 

SEED AGAR ~ 0 ~ B-B-L #03-1768 Milk 

. PENICILLINASE-=: ~ _... blank 
CONCENTRATE - drop sterile 
B-B-L # 02-629 per 5 mi. discs 

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 ant ibiotics 

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 detectab le 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 

RESULTS 
NEGATIVE FOR 
ANT IBIOTIC - no 
inhibition aro und 
milk sample 

4 f r~T~kiJT~f - ~~n~ 

POSITIVE FOR PENI ­
CILLIN-no inhibition 
around penicillinase­
treated sample 

of inhibit ion around 
milk sample 

positive control 

NOTE: This result in­
d icates presence of 
antibiotic other than 
(or in addition 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, lNG. 
BALTIMORE 18, MARYLAND @1~1:1. 
A Division of Becton, Dickinson and Company 
B·B· L AND TAXO A RE TRAD EMARKS. 81560 
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we 'II never get GOOD SANITATION 

.. . until we get good cow milking 

we 'II never get GOOD COW MILKING 

... without milking conditions that enable 
dairymen to take pride in their job 

we 'II never put PRIDE back in DAIRY FARMING 

... without a milking setup that's built for the· 
man ... as well as for the milk and the cow 

UNLESS the cow milker can take pride in his job, no dairy farm or milk plant can count 
on the kind of milk we all want for our children. For a free book, "SURGE 
Picture Window Parlor," write Dept. 78, Babson Bros. Dairy Research Service, 
2843 W. 19th St. , Chicago 23, Ill. ~' Babson Bras . Ca ., 1960 

lURlE BABSON BROS. CO. 
2843 W. 19th St. • Chicago 23, Ill. 
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