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ADVERTISEMENTS

A "POLICEMAN"
for every bottle of milk!

You. as a public health officer
or milk sanitarian, are con-
stanily on duty to protect the
purity of your community’s
milk—in the dairy. The Welded
Wire Hood Seal takes over
where you leave off — guards
the milk all the way home!

It's like a “policeman’’ on
every bottle! For the long hood
that covers the entire pouring
lip provides compleie protec-
tion against those ““sneak

Standard Cap and Seal

Corporation

1200 Fullerton Ave.,
Chicago, Iil.

MARK OF BETTER
MILK AND CREAM

thieves”: dust, dirt and con-
tamination.

It's strong enough to resist
those other dangerous “hood-
lums”: heavy icing and rough
handling! And the Welded
Wire Seal is absoluiely tam-
per-proof . .. can’t be removed
without detection.

Hood-capping is the last
word in “"home defense’’ of
your community’s milk. Why
not write for full details today?

When writing to advertisers, say you saw it in this Journal

.



ADVERTISEMENTS III

WINS TOUGHEST TEST OF ALL

2 out of 3 Farmers
Vote for Johnson & Johnson Filter Disk

@ In the final analysis, the crucial test
of a filter disk is the way it performs
in actual use. In this, the toughest test
of all, the honors go to Johnson &
Johnson Rapid-Flo.

The test — just completed—was con-
ducted scientifically. To a cross section
of subscribers to a national dairy jour-
nal we mailed a card bearing a single
question: What brand of filter disk do
you consider best? There was no iden-
tification of any kind. The return ad-
dress was that of a research bureau in

NEW BRUNSWICK, N. J.

the Middle West.

Two out of three farmers voted for
Johnson & Johnson Rapid-Flo,—six
times more than cast their ballot for
the next leading brand.

This overwhelming popularity with
the man who uses it only confirms what
our own extensive laboratory tests have
proved. Johnson & Johnson Rapid-Flo
can be counted on to filter efficiently,
to help the producer ship quality milk,
— milk that will pass the most rigid
sediment tests.

CHICAGO, ILL.

RAPID-FLO FILTER DISKS

When writing to advertisers. say vou saw it in this Journal
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%72 VICTORY PLEDGE

to the SANITATION and PUBLIC HEALTH Officers
of AMERICA

Regardless of war-time pressure, graduate chemists
will continue to Laboratory Test every batch of

Trade Mark Reg. U. 8. Pat. Off.

CHOCO.ATE FLAVORED SYRUP
FOR BLENDING DAIRY DRINKS

® Every batch of Dari-Rich is pasteurized; low bacteria count is
maintained; and freedom from B Coli is guaranteed. Helping you

maintain public health by insuring a product of highest quality
and purity!

For copy of " Investigation and Report of
Nutritive and Health Value of Dari-Rich
Chocolate Flavored Drink" by Frederic
Damrau, M.D.

— Merely MAIL the COUPON! —

To BOWEY'S, Inc., 401 W. Superior St.
Chicago, Ill.

1

1

1

Without charge, please send me copy of I
1

1

1
1
|
|
'
2 —_— : Dr. Frederic Damrau's report on Dari-Rich.
BOWEY'S N
. Signed
1
[}
|
i

401 W. Superior St., Chicago, lll.

4368 District Blvd. 330 W. 42nd. St.
Vernon, Calif. New York, N.Y.

When writing to advertisers. say you saw it in this Journal
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After their molten paraffin bath,
Canco paper milk containers are
cooled and mechanically sealed
while still in the filtered air of the
paraffining machine. They emerge
ready to be packed for delivery to

W THROUGH THE BYERIGSE

(Crucial Points in Bacterial Control
of Canco Milk Containers)

the dairy as indicated in Chart
below. ‘““That part which comes
into contact with the milk is not
exposed to contamination, for the
containers are not opened until
they are about to be filled.”’;

FLOW CHART
- Canco Paper Milk Container

MECHANICAL

= .| FOAMING OF
VRO Pl

FROCSSED
BY SULPHIT
OR SULPHATE

FINISHED ROWS

MOLTEN
PARASTIN
BATH

CONTAINERS,
SEAMS CEMENT-
0 AT HICH
TUWPERATURE

(CONSTANTLY
MUTERED]

§ Few bostorio, If ony, <on
1 eaduro these 2 sleps | .

woT
PRTERTO
AIR

CODLED AND
SEALED W
WD AR

BACTERIOLOGICAL
CONTROL

WHOIENIC
CLOVED
CPERATONT

PACK FINSHED
| conTamts

TN EVERY STEP of the manufacturing opera-
4 tion of Canco paper milk containers, sam-
ples are taken at random and testedin Amer-
ican Can Company’s bacteriological control
laboratories. This is one of the ways we
maintain a high standard of cleanliness . . . a
standard we have been able to achieve with

the help and advice of Public Health experts

like yourself. It is part of a severe control so
exercised that finished Canco containers
reveal no bacteria at all in 80% of the

cases.z The remaining 20% show an average
of two harmless spores.

1. American Journal of Public Health, 5-38.
2. Paper, 27th Annual Meeting, I.A.M.S.

AMERICAN CAN COMPANY

230 Park Avenue « New York City

—

When wrig;
N writing {0 advertiser

S, say you saw it in this Journal
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THE INTERNATIONAL ASSOCIATION
OF MILK SANITARIANS

is the professional organization of

milk control and general food officials
and
the quality control personnel

~ of the milk products industry

Sixteen state and regional groups are affiliated

with it through the

JOURNAL O ‘MILK TECHNOLOGY

their official organ

When writing to advertisers, say you saw it in this Journal
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Three Sizes:
CROWN CORK AND SEAL COMPANY

1508 Borcloy Strest Machinery Division Baltimore, Maryland

* CROWN'S PART IN WAR PRODUCTION — Building tripod mounts for anti-aircraft guns
When writing to advertisers, say you saw it in this Journal
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* Ve

BOTTLE FILLERS

IF YOU HAVE RiiElail\

PASTEURIZERS

THEM YOU’RE [} |_|N F
@ LU c KY BOTTLE FILLERS

No matter how long you've had them or how
long you may have to keep them, they'li
serve you well and faithfully.

Sturdiness and dependability, simplicity and
ease of operation are so permanently built
into them that their fine and economical per-
formance will continue throughout all the
years of their long and satisfactory service.

To further insure this, we have prepared two Equipment Maintenance
Manuals — No. 4 on GRA-VAC and NULINE Fillers and No. | on
CC SPRAY Pasteurizers. Fully illustrated, they show and describe those
simple things which, when done regularly, will enable you to maintain
these machines at top efficiency. I|f you have not already received
your copies write for them right now — or ask your Cherry-Burrell
representative.

CHERRY-BURRELL CORPORATION

4 27 WEST RANDOLPH STREET, CHICAGO

FACTORIES, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS AT YOUR SERVICE IN 55 CITIES

When writing to advertisers, say you saw it in this Journal
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Lets Talh it Guon...

Maintenance and Repairs

ODAY’S unprece-
dented conditions

_ emphasize the impor-

tance of good mainte-
nance practice in respect
to your plant and equip-
ment. In line with this
situation we have broad-
ened our service to the
dairy industry by seek-
- ing out and adding to
our line some mainte-
nance materials of ex-
ceptional merit. To men-
tion two only: there is
a line of special paints
particularly adapted to
use in dairy plants
where moisture condi-
tions make ordinarily
good paints unsatisfac-
tory.
Then, there is the new
type floor topping —
meng Aggregate. The
way dairy owners have
responded, inquired and
bought this near dia-
mond-hard non-slip ma-
terial vindicates our
judgment in putting be-
hind its distribution the
resources of our organ-
ization.

* x & %

In maintaining your
productive facilities at
a high level the matter
of repairs to the equip-
ment you now have
takes on added impor-
tance. Times like these
emphasize the practical
value to the industry of
the system which has
been followed in CP’s
factories and sales of-
fices for a generation
and more.

We refer to the elabo-

'itz'f'. rate system’ of -record

keeping incident to the
manufacture of all CP
equipment, Primarily
designed for our own
convenience and pur-

poses, these records are
of priceless value today.
The expenditure of a
few dollars to replace a
worn-out part may add
years of useful service
to a machine which can-
not be replaced.

Our practice on all
machines built in CP
shops has been to place
a serial number on each
machine. For each num-
ber there is a card
on which are recorded
the model and size, fin-
ish, fittings, accessory
equipment and special
features, if any, ordered
by the purchaser. It also
includes the name and
address of purchaser.

It has been our aim
and effort to build good
equipment, machinery
and apparatus designed
and built to serve for
many years with.mini-
mum upkeep cost. Re-
pair part sales have
never been looked upon
as important from the
standpoint of revenue
production. Rather, ex-
tra parts service has
been considered as a
part of the implied
value delivered to the
purchaser of a CP ma-
chine.

* % % %

We go even further
than card record keep-
ing. Where patterns are
employed, they are pre-

‘served indefinitely — in

any case, as long as
there is probability a
machine to which they
apply is in use. Draw-
ings are of course re-
tained in our files per-

manently and the sys-"

tem of cross indexing is
such that if furnished
with the serial number

and name of machine
the complete specifica-
tions may be recon-
structed.

It has always been
the practice on ma-
chines currently in pro-
duction to carry in our
stock bins a stock of
all specially fabricated
parts. This stock is
drawn upon when ma-
chines are assembled
and/or when a customer

‘orders a repair part.

Each part carries its
own part number, usual-
ly molded or die stamp-
ed. The combination of
machine serial number
and part number will
bring the right repair
part every time.

When a machine
model is discontinued
the parts in stock are
retained as a reserve
against future repair
orders and if depleted
the stock is replenished.
Inevitably there comes
a time when — after
several years without
calls for certain parts —
they are deemed ohso-
lete and are junked.

® & x XK

Our record keeping
has led to some interest-

ing experiences which
bring a feeling of grati-
fication in the many
cases where we have
been able to render un-
usual and out of the or-
dinary service. It is not
a rare event to be called
upon for parts or infor-
mation about a machine
in use a quarter-century
or more. In most cases
we come thru -— par-
ticularly if it is a ma-
chine built in our own
shops.

What has been said
about CP machines does
not always apply to
items, the manufacture
of which we have taken
over thru purchase of
other concerns’ assets.
Not all the predecessor
makers kept such me-
ticulous records. In such -
cases we do our best and -
usually the customer
gets what he wants.

* % % *

To sum up: In normal
times the best solution
of the repair problem
for an obsolete machine
is its replacement by
an up-to-date model. To- .
day, with replacements
sharply restricted, many
an old machine may
have its usefulness pro-
longed by replacement
of badly worn parts.

The key to the whole
repair part problem as
it applies to CP-built
machines is the name
and serial number of the
machine and the num-
ber of the part wanted.
When these cannot be
located, give as com-
plete description as you
can. It’s better to tell
too much than too little.

Creamery Package

The Creamery Package Mfg. Company
Chicago, Ill,, U. S. A.

EEE———

When writing to advertisers, say you saw it in this Journal
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Editorial

The opintons and ideas expressed in papers and editorials are those of the respective authors.
The expressions of the Association are completely recorded in the transactions.

Pasteurized vs. Raw Milk in Cuba and Mexico

£roRE we started on our tour of Cuba and Mexico in the interest of the Inter-

American Committee for the Dairy Industries, we studied a circular which
described a cruise to the West Indies. Emphasis was placed on the fact that
Puerto Rico is as different from Haiti as Haiti is from Curacao, and that the
latter is as different from Martinique as Martinique is from Trinidad, and so
on through a list of the important islands in the Caribbean area. Thus we were
-prepared for differences between Cuba and Mexico; but not for what we really
found. The two countries are very different from each other.

Cuba has a population of four and a quarter million, one million of whom
are negroes or mulattoes. Only a few Indians remain in the eastern end of the
Island. The majority of the whites are descendants of the Spanish colonial .
settlers, but these may have an English, Irish, Scandinavian, or Italian name
because of the intermarriage of some ancestor with a Spanish sweetheart.

Mexico, on the other hand, has a population of 20,000,000 persons, 30
percent of ‘whom are of pure Indian descent living under conditions almost as
primitive as those found by Cortez and his fellow adventurers in 1519. The
ruling class, under present conditions, is composed of the mestizos or mixed
blood persons that make up 60 percent of the population. The 10 percent of
white persons are largely Spanish with a foreign population of only 160,000
Americans, British, Germans, French, and Italians. Necgroes are very few
in number.

Among the peons of the country districts of Cuba or among the Indian
population of Mexico, milk and dairy products are almost unattainable luxuries.
A friend of ours who had lived as a missionary in Mexico for several ycars in
a. Zappotec Indian village reported that nobody in the village owned a cow or
even a goat. The only dairy products that reached them were a few tins of
condensed or evaporated milk. As one Mexican friend expressed it, “IEven
if an Indian had a milch cow, he would trade the milk for corn and beans as
his income is so low that he could not afford to use the milk.”
~ Under these conditions, infant and child mortality is high, especcially among
the poorer classes of both Cuba and Mexico. Outside of Havana, Mexicq City,
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and similar large cities, milk sanitation, as we know it, does not exist. For-
tunately, the peons usually follow the custom introduced by the Spaniards and
heat milk to a boil before it is used. While this custom undoubtedly arose in
order to keep the milk from souring, it at the same time destroys the germs of
infectious diseases,

Few Americans realize that the reason we have a raw milk problem is because
our dominant ancestry was British or other northern European countries in
which milk was and still is used in fresh unheated condition. The introduction
of raw milk into Cuba and Mexico has not been a blessing. Do not think that
a milk-shake secured at a soda fountain in Havana is safe just because it comes
from a glass bottle with an expensive cover cap. The milk may be raw milk
from herds only partially protected from diseases transmissible to man. If vou
are a tourist in Mexico and are served heavy creamn with American food at an
American restaurant, just remember that the poorest Mexican who does not
use milk until it is heated to a boil really has a safer, though not a cleaner,
product for use than you do.

RoBERT S. BreED.

Iowa Enters Journal Family

I’r was just not in the stars that the great state of Iowa should continue to go
along without an active association of milk sanitarians. So many contribu-
tions of value in dairy sanitation and technology have come from that staté that
we have long wondered why Iowa has lagged behind so many of its sister states
in setting up such an organization, The interest of the Iowa men has now found
expression in the formation of the Jowa Association of Milk Sanitarians through
the enthusiasm and organizational ability of that old-timer in milk sanitation,
J. R. Jennings. The great North Central States need just such an organiza-
" tion—and also we need them. Jowa has long been out in front along dairy
lines, and is now set to accelerate her pace. Fellow sanitarians, we greet you
heartily, .
J.H.S.

SANITARIANS—ATTENTION
Thirty-first Annual Meeh’ng
October 30 and 31
Headgquarters: Hotel Jefferson

St. Louis, Missouri
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The Influence of Ammonia on the Development of
Rancidity in Milk
C. H. CasTELL

Department of Bacteriology, Ontario Agricultural College, Guelph, Canada

MONG the large and growing list of

things that have heen shown to
influence the activity of lipase in milk,
no reference can be found to ammonia.
The results of the experiments de-
scribed in this paper show that am-
monia, either added to the milk in the
form of an aqueous solution or ab-
sorbed by the milk in the form of a gas,
has a marked effect on the development
of rancidity. '

EXPERIMENTAL

The source of the ammonia used in

. these experiments was a 28 percent
solution prepared by Canadian Indus-
tries Limited. The quantities used are
always designated as the amount of
ammonia (NH,) per volume of milk.
The experiments were all done with

. ~winter milk (between January 1 and
"~ May 1) from a herd of Jersey, Hol-
stein, and Ayrshire cattle. There were
also included two dual purpose Short-
horns. The general procedure was to
obtain a composite sample of milk from
each cow and place them immediately

" in an ice box held at 5° C. The
" activity of the lipase was followed by
three different methods. The first was
a modification of the method used by
Rice and Markley (1) : 10 ml. of milk
-were added to 100 ml. of cream
(approximately ‘25 percent fat), sat-
" urated with cane sugar, and this mix-
ture was incubated at 37° C. Increases
. in acidity were observed by periodi-
cally titrating 10 ml. of the mixture in
..+ 50 ml. of distilled water against
»- N/10 NaOH with phenophthalein as

an indicator. The second method fol-
lowed the decreases of surface tension
of milk when stored at 5° C.,, using a
Cenco-du Nouy tentiometer. Thirdly,
the development of rancidity was ob-
served by noting changes in the flavor
of the milk. In no instance was milk
classified as rancid unless it had a defi-
nite and unmistakable butyric-acid-like
flavor. Suspicious or slightly rancid
flavors were ignored.

These are all preliminary experi-
ments planned to determine whether
addition of small amounts of ammonia
to milk accelerates the production of
rancidity. In this paper no attempt is

‘mmade to work out a detailed relation-

ship between the amounts of am-
monia added and the effects they pro-
duce. Nor is any attempt made to
determine whether the ammonia acti-
vates the lipase or simply changes the
physical or chemical condition of cer-

. tain constituents of the milk in such a

way as to favor conditions for lipase
activity. For this reason, most of the
experimental work deals with the pro-
duction of a rancid flavor and de-
creases in surface tension of the milk
itself, rather than with the action of
lipase on fatty substrates other than
milk.

PRESENTATION oF DATA

The effect of ammonia on the milk
from individual cows. The first tests
were made with milk from 9 Holstein
cows., Orie of these, No. 7, had a pre-
vious history of mastitis; the others
were all normal cows. Ten ml, of milk
from each cow were added to 100 ml.



196

of sugar-cream syrup and incubated at
37° C. Two sets of 100 ml. samples
of milk from each cow were held at
5¢-C. To one set, sufficient ammonia
was added to give a concentration of
1:5,000. After 4 days, the decreascs
in surface tension of the milk samples
were compared with the increases in
titratable acidity in the sugar-cream
mixtures, measured in ml. of N/10
NaOH required to neutralize the in-
creased acidity in sugar-cream syrups
incubated for the same period at 37° C.
The results are shown in Table 1.

Rancipity FROM AMMONIA

been noted in periodic tests over a
period of three months.

The second series of tests was made
with milk from 32 cows. The am-
monia was added to give a concentra-
tion of 1:3,000. Surface tension read-
ings were taken at 24, 48, and 120
hours. They were also tasted for
flavor changes. It should be stated
that as well as No. 7, the mastitic cow,
there was one other animal producing
abnormal milk. Cow No. 79 was a
ten year old Jersey at the very end of
her lactation period. She had been

TABLE 1

CHANGES IN SURFACE TENSION AND ACIDITY BY ADDITION OF AMMONIA

Surface Tenston
Acidity t X §
Cow No M. N/10 NaOH No NH, NH;
Added Added
) 1.25® 50.08 42.7
K .85 48.5 45.3
26, e .85 49.0 45.7
20 e e e .75 46.0 46.6
L .75 50.0 46.7
A .70 48.6 46.9
; 27 e e .65 48.7 47.5
17 e .65 50.0 48.0
/2N .60 50.0 50.0

® Increase in acidity over control samples.

Two things are noticeable in these
results: )

(1) Some of the milk samples to
which ammonia had been added had
a much lower surface tension than
the corresponding untreated samples;
others remained similar to. the un-
treated milk; and in no instance was
the addition of ammonia accompanied
by an increase in surface tension over
that of the normal milk. (2) There is
a closer co-relation between the in-
creases in titratable acidity in the
sugar-cream mixture and the decrease
of surface tension of the milk samples
when ammonia had been added. The
discrepancy between the increased
acidity (in the cream-sugar mixture)
and decreased surface tension with the
milk from certain individual cows. had

® Dynes per cm. at 23° C.

previously giving milk that very rapidly
developed a strongly rancid flavor
when held at a low temperature.

The results of the surface tension
readings were similar to those of the
group previously given. The action of
ammonia in lowering the surfacé ten-
sion below that of the untreated milk
varied greatly with the samples from
different cows. Figure 1 shows 5
examples where this effect was the
greatest and 7 examples where the
effect was the least for the first period -
of 24 hours. It is very significant that
in the case of Cow No. 79, which had
been producing milk with “naturally
activated lipase,” the results are prac-
tically the same with and without added
ammonia. At 24 hours the average of
surface tension readings of the samples
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Decreases in surface tension during 24 hours storage at 5° C. for milk samples
from 12 cows.

The unbroken lines indicate unireated milk and the broken lines
milk to which 1 part of ammonia had been added to 3,000 parts of milk.

.to which ammonia had been added was
2.8 dynes lower than the average of the'
untreated milks; at 48 hours there was
a difference of 3.0 dynes and at 120
hours it bad increased to 4.7 dynes.
Excluding the two abnormal cows

Brecd

the surface tension below that reached
by the untreated milk, for the three
breeds tested :

That the reduction of surface tension
was caused by formation of fatty acids
is shown by the fact that such decreases

Auverage Decrease in S.T.* below Untreated Milk Samples
A
—

"~ Jerseys (6 cows)

............ 2.43 dynes
Holsteins (12 cows)......... 2.40 ¢
Ayrshires (10 cows)........ 3.90 ¢

*S.T. = Surface Tensiqn;

(No. 7 and No. 79), and two Short-
horns, the following gives some idea
of the effect of ammonia in lowering

At 24 hours

—
At 48 hours At 120 hours

1.76 dynes 2.83 dynes
3.83 ¢ 5.48 ¢
3.99 5.492 ¢

were accompanied by the development
of rancidity, as shown by the following:
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Raxcipity FroM AMMONIA

Number of Rancid Samples

Treatment At 24 hours At 48 hours At 120 hours
Plain milk ...ooeiiniiiiiiieeinnn, 1 (#79) 1 (#79) 4
Ammonia added ............. ... 6

It is interesting to note that the milk
from the 5 cows which developed a
rancid flavor when ammonia was
added, at 24 hours (not counting No.
79) were from 4 Ayrshires and 1
Holstein. At 120 hours, where am-
monia was added, the rancid samples
came from 2 Jerseys, 7 Holsteins and
8 Ayrshires.

Variations in Amounts of Ammonia
Used. Milk samples from 8 cows were
selected, of which 4 had been found
previously to be markedly affected by
the addition of ammonia and 4 which
were only slightly affected. These
samples were divided into 5 sets of
150 ml. each, and ammonia was added
so as to give the following concentra-
tions: 1:2,800, 1:14,000, 1:140,000,
1:1,400,000, and a control set without
added ammonia. They were held at
5° C., and their flavor and surface ten-
sion tested at 36 hours. 4 days, and 7
days. Table 2 gives the average sur-
face tensions for cach of the groups at
the various times when they were
tested. These results indicate that

ammonia to the strength of 1 part in -

14,000 parts of milk is effective in
increasing lipolytic activity in milk,
but not so effective as 1 part in 2,800;
and further, that 1 part m 140,000 is
insufficient to bring about any notice-
able change.

Absorption of Gaseous Ammonia.
In the first of these tests, two glass
desiccator jars were used, having a
capacity of 2.5 liters. Into each jar
were placed 7 duplicate milk samples
in small, screw-topped, wide-mouthed

bottles, holding 25 ml. each. One out’

of each pair of duplicate’ samples had

8 19

the lid of the hottle tightly screwed .’
down; the other was left uncapped.
Into the bottom of the first jar was
placed a dish containing 1 ml. of con-
centrated (28 percent) ammonia solu-
tion. Into the other, a similar dish
was placed containing 1 ml. of con-
centrated” ammonia that had beén
diluted 50 times. These were then
held at 5° C,, and samples were tested
at'36, 48, and 110 hours for changes
in flavor and surface tension.

. In the desiccator jar containing-1 ml.
of concentrated solution, so much
ammonia was absorbed by the un-
capped samples that marked changes
occurred in the appearance of the milk.

The portion of the milk below the.

cream layer lost its opaqueness and
hecame almost watery. The samples
had a very strong flavor of ammonia
and the pH became strongly alkaline.
These were discarded. Table 3 gives.
the results from the millk samples in
the jar containing one fiftieth as much
ammonia. There was no observable
difference in the appearance of the
capped and uncapped bottles in this
jar. The milk from the first 4 of these
cows (Nos. 42, 43, 48, and 53) had
heen shown in previous tests to undergo
a larger additional reduction in surface
tension when ammonia has been added
than the remaining two (Nos: 76, and
71). These results indicate that am-
monia absorbed by milk from the at-
mosphere is also effective in.increasing
the lipase activity in milk. In two of
these cases the difference between the
treated and untreated samples was suf-
ficient to produce a rancid flavor in the
former.
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TABLE 2

Tm-: EFFECT OF ADDING V ARIOUS CONCENTRATIONS OF AMMONIA ON THE AVERAGE SURFACE
TensoN Reapings oF Two Groups oF MiLk Sampres Herp at 5° C.

Concentration of Ammonia
A

Length of , Control - —
Holding (Nothing 1: 1: 1: 1:
Period added) 2,800 14,000 140,000 1,400,000
36 hours Group I 44 58 (1) 39.1 (3) 40.3 (2) 45.6 (1) 4.6 (D
Group II 47.6 (0) 4.7 (0) 46.2 (0) 46.9 (0) 47.9 (0)
4 days Group I 4.7 (1) 36.5 (3) 42.0 (2) 4.4 (1) 447 (lg
Group 11 45.9 (0) 42.7 (1) 4.6 (1) 45.0 (0) 45.1 (0
7 days Group I 37.7 (4) 34.5 (4) 37.4 §4) 38.5 (4) 39.3 £4)
Group II 43.9 (1) 41.3 (1) 1) 445 (1) 44.6 (1)

- ®Dynes per cm. at 23° C.

The figures in brackets indicate the number of samples that had a rancid flavor in each

group which had a total of 4 samples.

In a second test, where milk was
exposed to an atmosphere containing
ammonia, the period of exposure was
greatly reduced. A glass box (26" x
23" x19), similar to those used for

another 25 minutes. With this treat-
ment it was hoped that an approxima-
tion of the most extreme conditions of
milking in an atmosphere containing
ammonia could be obtained. The milk

TABLE 3

CHANGES IN SuURFACE TENSION IN CAPPED AND UNCAPPED MILK IN A DESICCATOR JAR
CoNTAINING 1| ML, oF A 0.56 PERCENT AMMONIA SoLuTiON

Cow No. Containers 36 Hours 48 Hours 170 Hours
42 Uncapped 45.5 4.2 39.9 (rancid)
Capped 45.3 44.5 41.9
43 Uncapped 43.3 41.5 39.2 (rancid)
Capped 44 .2 4.3 43.0
48 Uncapped 48.7 47.1 45.3
Capped 48.9 48.7 47.2
53 Uncapped 44.3 43.9 41.9
Capped 46.4 46.7 45.0
76 - Uncapped 48 .4 45.9 45.6
- Capped 45.4 47.5 45.5
71 Uncapped 46.2 46.2 43.2
Capped 46.6 46.8

X Dynes per cm. at 23°C.

protecting ‘balances, was used in place
of the desiccator jar. Although closely
fitted, it was not completely air tight.
Two petri dishes, each containing. 1 ml.
of concentrated ammonia (28 percent)
were placed in opposite corners of the
glass box. Five hundred ml. of milk
were placed in a wide-mouthed glass
jar fitted with a syphon delivering into
a similar jar below it. It took five
minutes for the milk to run from one
container to the other, and the milk
was left exposed to the ammonia for

43.8

used was a composite sample from 4
cOws.

A control of the same milk in a
tightly stoppered bottle was kept beside
the treated sample so as to ensure ap-
proximately similar temperature treat-
ment. The milk was held at 5° C.
In this, as in all other tests, the glass-
ware had been previously sterilized
and every effort was made to keep con-
ditions as aseptic as possible. As indi-
cated by Table 4, even this half-hour
exposure was sufficient to bring about
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Raxcipity From AMMONIA

TABLE 4

EFFECT OF AMMONIACAL ATMOSPHERE ON SURFAcCE TENs1oN or MILK

. 14 Hours
Treated milk ............. 47.4%
Untreated milk ........... 48.9

® Dynes per cm. at 23° C.

an increased reduction in the surface
tension of the milk over that of the
untreated sample.

RELATION oF THE EFFECT OF AM-
MoNIA To OTHER CHARACTER-
ISTICS OF THE MILK

From the college herd 8 cows were
selected whose milk was most affected
by the addition of ammonia, and these
were compared with the 8 which were
least affected by the addition of am-
monia. After 24 hours at 5° C. the
average additional drop in surface ten-
sion of the first group when ammonia
(1:3,000) was added, was 5.7 dynes
per cm.; the corresponding decrease
for the second group was 0.6 dyne.
The average of the results of these
comparisons is as follows:

24 Hours 48 Hours 72 Hours 120 Hours

46.0
47.8

45.7
47.8

45.0
47.6

45.3
48.0

development of a typical butyric-acid-
like, rancid flavor, and the reduction of
its surface tension when held at 5° C.
This effect differs with the milk from
different cows, and to a lesser degree
with different breeds of animals. It
increases as the lactation period
progresses. ,

From the results obtained in these pre-
liminary experiments it seems doubtful,
except in very extreme cases, if the
concentration of ammonia in' the at-
mosphere of the barn where cows are
being milked would ever be a major
factor causing’ rancidity to develop in-
the milk or cream. However, during
the late winter and early spring a
strong odor of this gas is not uncom-
mon in many barns, and might very
well be a contributing factor to those

. Group I Group 1I'

a. Surface tension of untreated milk after 24 hours at 5° C. (dynes

PO CIL) ot eteeenereeeensvonneennnneennne oonnnnnonnnenns 46.7 47.7
b. Increased titratable acidity in sugar-crcam syrup after 12 days at

37°C. (ml. of N/wNaOH) ...t 1.75 1.77
c. Amount of milk at the milking when these samples were taken

(pounds) . ..ottt e e e, 23.1 18.9
d. Age Of COWS (YEArS) .. vurvrneeeeeeeneernananannnnnennnns 4.1 - 4.7
e. Length of lactation period (days).......covvvvvinnnevvnnnnnnnn.. 123 85

Although there is insufficient data to
make any positive statements regard-
ing these relationships, these results
strongly suggest that the ‘“‘ammonia
factor” is independent of the amount of
lipase, the volume of milk secreted and
the age of the cows, and that it may be
related to the changes that occur in
milk as the lactation period progresses.

SumMMARY AND DiscussioN
It has been shown that- the addition
of ammonia accelerates the production
of rancidity in milk, as indicated by the

undesirable flavors in milk and cream
which precedes the actual development
of butyric-acid-like rancidity. The
question also arises as to whether the
occasional breakdown in refrigeration
units, accompanied by a release of am-
monia in the atmosphere, may also
accelerate the development of rancidity
in unpasteurized milk or cream.
Apart from these practical consid-
erations it seems probable that further
study of these findings may shed some
more light -on the total mechanism of
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lipase action in milk, in contrast to the
action of the enzyme in a less complex
substrate.

CoNCLUSIONS

It has been shown that small
amounts of ammonia added to milk
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held at low temperatures, accelerates
the reduction of surface tension and
hastens the development of rancid
flavors.

REFERENCE

1. Rice, F. E,, and Markley, A. L. J.
Dairy Sci.,, 5, 64-84 (1922). .

STUDY CURD STRENGTH OF EVAPORATED MILK

So-called re-made evaporated milk,
which is simply evaporated milk to
which water has been added, has an
exceptionally soft curd according to
findings in the dairy laboratory at the
State Experiment Station at Geneva.
The results of the studies aré reported
by Prof. J. C. Marquardt in a recent
issue of the Journal of Dairy Science.
The study was conducted to evaluate
definitely the curd strength of. evapo-
rated milk as commonly used.

During 1941, more than six billion
pounds of milk were utilized in the
production of 3,165,906,000 pounds of
evaporated milk, representing a 50 per-

cent increase over the past five years, -

according to Professor Marquardt.
Because of the increased use of evap-
orated milk, research was undertaken
in the Station dairy laboratory on the
curd strength and other properties of
the product at the request of the Evap-
orated Milk Association.

In these studies it was demonstrated
that re-made evaporated milk as gen-
erally used as a food for infants has a
curd strength that complies with the
standards set by the American Medical
Association for the curd strength for
soft curd milk. In fact, re-made evap-
orated milk was found to have a softer
curd than other types of milk designed
for infant feeding, such as homogenized
milk and so-called special milks.

Re-made evaporated milk will not
separate into layers of varying compo-
sition upon standing as does whole un-
treated milk. This is regarded as
an important advantage as it insures
uniformity when used in the home.
Through the cooperation of the Evap-
orated Milk Association, satnples of
evaporated milk of comparable com-
position were obtained from many
sections of the Tnited States, thus
aiding greatly in the conduct of the
experiments,
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The “Cream Top” Type Bottle for Laboratory
Sampling of Homogenized Milk

Josepu LevINE AND RuBin H. FEINGOLD
Chemists, Bureau of Food and Drugs, Department of Health, New York, N. Y.

THE increasing consumption of homo-
genized milk has made necessary
the search for suitable methods for the
determination of the efficacy of the
process of homogenization. This proc-
ess renders the size of the fat particles
very small and also produces a milk
without a visible cream line. Varia-
tions in the homogenization process
affect the size of the fat particles, hence
the necessity for some sort of uniform-
ity in the process and the need for
suitable means for determining the
same.

The United States Public Health
Service defines homogenized milk as
“milk which has been treated in such
manner as to insure break-up of the fat
globules to such an extent that after
48 hours storage no visible cream sep-
aration occurs on the milk and the fat
percentage of the top 100 c.c. of milk
n a quart bottle, or oi proportionate
volumes in containers of other sizes,
does not differ by more than 5 percent
of itself from the fat percentage of the
remaining milk as determined after
thorough mixing.” *

In order to determine conformity
with this definition it is necessary to:

(1) Draw oft the top 100 ml. of the
milk without any agitation of the lower
layer.

(2) Analyze the upper and lower
layers after the 48 hours of quiescent
storage.

In our laboratory we have found it

very convenient to use the ‘“cream
top” type of milk bottle for the purpose

1 Public Health Bulletin No. 220 (1939 Edition
Milk Ordinance and Code).

of pouring off the top 100 ml. The
milk which is brought into the labora-
tory for analysis (to determine degree
of homogenization) is thoroughly
mixed and then transferred to this type
of bottle. Tt is then placed in the ice
hox and allowed to remain quiescent
for 48 hours. At the end of this period
the plunger is carefully placed in the
hottle so that it forms an effective seal
in the neck. (See illustration.) The
bottle is then mverted and the upper
portion of the milk is poured off. A
volume approximating 100 ml. is ob-

Ficure 1

Cream-top Bottle of Milk with Plunger
Apparatus
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tained in this portion. It is to be
noted, however, that the amount con-
tained in this upper layer is dependent
upon the make of the bottle used.
There are many types of cream top
bottles used, each however, main-
taining a similar characteristic design.
A representative sample of this upper
layer is analyzed. Similarly a repre-
sentative sample of the lower portion is
analyzed.

In making the analysis for the fat
content it has been our experience that
the Bahcock method when applied to

Movable Lever
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homogenized milk may cause an error
of as much as 0.3 percent. This is due
to the fact that a clear fat column is not
obtained.

The New York City Department of
Health Requirement for homogenized
milk differs from that of the United
States Public Health Service, in that
the former is concerned with the upper
1/10 portion instead of the top 100 ml.
The method described in this article is
used in our laboratory in the sampling

_of homogenized milk just prior to

analysis,

éq_ 2 -Support in Neok of Bottle
------ g

Fixed Plate

Plwiger with Iever released
and flasket and Movadle Fiste
looses .

Cream Neck Bottle with Plunger inserted
and Lever fixing Rubber Gasket firsly

3 Plates
in position betweenFixed and Movable P
securely sealing Cream Neck of Bottlee

FIGuRE 2
Plunger Apparatus and Adjustment in Milk Bottle
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New Developments in Milk Plant Equipment*

O. K. Burrows
Cherry-Burrell Corporation, Chicago, Ill.

IN the coming months or years of
this emergency, many executives of
equipment manufacturing houses will
face economic conditions which are
going to shape our destiny, to a certain
extent. Certain developments cannot
be carried on to completion because of
inability to obtain materials. How
serious that is is shown by the fact
that William Knudsen, former presi-
dent of the General Motors Corpora-
tion, and now in Washington, recently
gave a talk at the Union League Club
in Chicago a part of which I want to
quote because I don’t think it was pub-
lished in the eastern papers.

If you have heard Mr. Knudsen, you

know that he speaks bluntly and {rom
the heart. He says what he means.
He said:

“Here is where 1 have to get quite frank.
I think it behooves all of us to wake up.
This armament program of ours is the big-
gest thing ever attempted within the time
limits given. It is not up to us that make it
to speculate on where the stuff goes or how
much better off we would be if we didn’t
have to do it. It is up to us—and I mean
all of us—to get behind the President and our
Government to see this job through regard-
less of what sacrifices we have to make in
our own comfortable standard of living to
accomplish just that.”

This is the statement of a man who
sits in a high place in dealing out ma-
terials. Then he further said:

“Our services have placed 20,000 contracts
of $10,000 or more with a total volume of
over 14 billion at the present time. New
plants and addition to plants number 27,500.”

* Presented at the 15th Annual Conference of the
New ‘York State Association of Dairy and Milk
Insli)(ectors (now New York State Association of
Milk Sanitarians), September 24, 25, and 26, 1941.

These are the people that the dairy
industry and the equipment manufac-
turers are going to have to persuade to

" get us the materials needed to manu-

facture some of the equipment to be
installed in America in 1942,

Therefore we face two problems™
(1) the getting of materials which
have been used in the past, and (2) the
selection of alternate materials, which
is a very big subject.

PrIMARY MATERIALS

On the matter of securing materials, -
please bear in mind that every dairy
equipment manufacturer has tried to
be far sighted and has tried to provide
inventories to keep serving his cus-
tomers, keep his men employed, and
keep his business functioning. But as
time goes along there will be a point
somewhere—it is a question of, the
number of months ahead—where that
inventory will be depleted unless new
materials can be brought in or the
selection of- alternate materials is car-
ried to the point where we have accept-
able alternates.

Take a look at aluminum. It is
practically impossible to get it now,
and vet it has been very much used in
dairy equipment. Aluminum paint is
practically impossible to obtain. Many
of us have gone to the store and
bought a few cans, just as the house-
wives did with silk hose. Many indus-
trial concerns did too. So there is a
definite shortage of that particular
commodity. . :

Zinc is very difficult to obtain. Yet
it is a very necessary metal. Brass is
also difficult to get. The same applies.
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to various castings, various sheets, et
cetera.

Nickel—pure nickel—is practically
impossible to obtain now in. either
sheet or bar. Copper is not plenti-
ful. Electric motor manufacturers are
promising twenty-two to twenty-four
" weeks delivery for standard current
characteristic motors, and some turn
vou down completely. So there is a
definite problem, unless the industry
can be given some adequate priority
rating.

What that may be we don’t know.
Already, for your information, order
number P22 has been issued, which
allows repair parts to be purchased
under an A-10 priority rating, and
dairy equipment manufacturers can
supply repair parts and obtain material
for repair parts under that rating.

As yet no blanket priority rating has
been given to equipment manufac-
turers, although certain products being
made for use under the Lease-Lend
Act, such as evaporated milk, cheese,
dry milk, and other products of that
kind, are obtaining priority ratings
today on needed equipment because of
being under the Act. You can tell any
of the plant owners whom you serve—
I say this advisedly, because I think
every inspector’s jpb is to help the
people whom he serves to be better
business men—that they can get pri-
ority ratings for equipment to produce
evaporated milk, dried milk, and cheese
by writing to the Office of Production
Management in Washington.

SUBSTITUTE MATERIALS

The selection of alternate materials
is a very interesting subject, and T just
want to touch hurriedly on a few
points that 1 think will be of interest
to you. In the first place, an alternate
material must be as usable as the one
that it replaces. And that is quite an
_order for our engineering and research
people!

For example, plastic parts are going
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to be used in certain apparatus in our
industry as they have been used in
others. If you look in your new auto-
mobile you will probably find more
plastic parts than you have ever found
before. For instance, in the distributor
those parts which have been of steel
are now of plastic material. Your
cigarettes have been rolled in paper,
but they are now going to be made out
of North Carolina straw.

Aluminum, brass, and copper are
being replaced in many articles. The
extent of the saving of these metals is
indicated by one concern, the General
Electric Company, who estimate that
what they will save in aluminum, in
the transition over to alternates, would
supply enough for 2,000 planes in one
year’s time. '

The supply of wool is going to be
short, and already we hear about a
synthetic wool being made from milk,
and rather successfully, for hats and
for other uses such as draperies, fabrics,
et cetera.

Graphite is one of the things we
need badly for use in machine tools.
Other ingredients of the same charac-
ter for use in lubricants are also get-
ting extremely difficult to obtain,

When on the west coast in February
they told me that six million tins of
food are going to be placed in glass
containers this year rather than in
cans. Some of you have perhaps seen
some of the foods that you previously
bought in tin cans now coming out in
glass containers.

In our industry some alternate mas
terials have been selected for insula-
tion. Take a storage tank. The job
there is to keep the milk cool. The
lower jacket has to support the weight
of the tank and milk, therefore you
need a good substantial insulator
there——cork. And cork we have. But
how long we will be getting cork no
one knows, so the upper half of the
tanks may be taken care of with fibre
glass, or insulations of that type very
successfully.
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We are going to run into all kinds
of these difficulties. Enameled utensils
instead of aluminum utensils. Much
equipment has been painted with
aluminum. Now the change-over is to
washing-powder-resisting or caustic-
resisting enamel paints.

Plastic bases will be used for agi-
tators, or gears, or finishes. We had
an interesting one the other day.
Rubber tires: you'd think the tire
manufacturers would have a sufficient
supply of rubber to make rubber tires,

- but there must be a lot of things mov-
ing on rubber tires in this world be-
cause you can’t get them, and the sub-
stitute may be a combination of cotton
and phenolic resin, which seemingly
makes a very good substitute.

With the shortage of nickel continu-

ing, we may come to the use of straight
chrome. When stainless steel first
came into being, that metal was straight
chrome. There was no nickel present.
It was discovered by a man in Eng-
land. Shortly afterward, however, the
Krupps, in Germany, found that the
addition of 8 percent of nickel made a
stainless steel sheet more workable.
It would weld better and handle bet-
ter ; it was easier to heat, easier to roll,
et cetera, so the original straight
chrome stainless steel was more or less
dropped. :
We face a nickel shortage, nickel
being needed for ndtional defense, and
so we are told we must use straight
chrome. Here are a couple of pieces
of sanitary tubing that look just alike.
One is chrome-nickel steel and the
other is chrome steel. They polish
just as ‘well, just as smooth. They
seem to pass the test for corrosion and
to weld just as well. You cannot tell
the two, apart, except in one way:
when you put a magnet on one and it
is- magnetic you know that is the
chrome-steel piece. Your chrome-
nickel steel, of course, is nonmagnetic.
Therefore, you know the difference
between the two by this simple test,
". Our research department has checked
this chrome-steel for corrosion by an

New MiLx PLanT EQUIPMENT

accelerated lactic acid immersion test
over 24 or 48 hours and finds it quite
acceptable. We tried the effect of
washing powders, citric acid, et cetera,
and find that it stands up very well.

Now the reason chrome-steel was
deserted back in 29, '30 and ’31 was
because at that time in the “melts” or
“heats” in the steel mills they were not
able to get the carbon uniformly dis-
tributed through the sheets, so there
were hard and soft spots. You might
have a fracture or crack in the sheet
during fabrication. In recent years
they have been able to control this face
tor to such an extent that you have a
material which can be drawn in a tube
such as this and still be an acceptable
alternatc material.

In designing dairy equipment, the
first consideration is to develop the
simplest combination of parts that can
be developed and do the job that has to
be done in an acceptable manner. It
must be economical, as you have
pointed out in the discussion .this
morning, and it must have in it all the
known principles of ‘sanitary design
which will make it reasonably trouble-

- proof, and make it possible to keep it

clean and sanitary at all times.

SANITARY PRINCIPLES

During the past fifteen years we
have seen an accumulation of sanitary
principles which have been set down.
There is no text book other than per- .
haps the U. S. Public Health Service"
code, the state codes, and the city
codes. In addition to the codes, we
have our various state and local public
health officials to guide us in those -
things which we do wrong.

Too often, there are no two fellows
who seem to want the same thing,
which is a very difficult situation for
the fabricator. But there have been
long strides made toward standardiza-
tion, The pioneering was done by the
International Association of - Milk
Dealers through their Simplified Prac-
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tice Committee. Their early standardi-
zation work was on sanitary fittings to
obtain interchangeability because used
n practically all dairy plants.

That led to the 3A or Three Asso-
ciations Committee, of which your
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Secretary has been a very active mem-
her, made up of three members of the
International Milk Dealers Associa-
tion, three from the International Asso-
ciation of Milk Sanitarians with which
you are affiliated, and three from the

Ficure 1
“Clear Vision,” Recessless, Short Radius Bend, Threaded Both Ends

Ficure 2

“Clear Vision,” Recessless, Short Radius Bend, with Plain Ferrule and Hexagon
Union Nut on One End
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Technical Committee of the Dairy In-
dustry Supplies Association, our ma-
chinery group. I understand that the
ice cream group is cooperating so we
may have to call the accepted items
4A Standards now. This activity

started back in 1935, principally with
the attempt, at that time, to eliminate
Solderless fittings

soldered fittings.

New Mirk PrLaNT EQUIPMENT

didn’t prove very satisfactory, but
brought us to the conception of having
all-threaded, recessless fittings. In the
organ of the Dairy Industry Supplies
Association of May, 1940. there was
published the first effort towards the
standardization of 10-C wvalves, 11-C
valves, et cetera. (See Figures 1, 2, 3
and 4.)

Ficure 3
Close Coupled, Recessless Reducer, 3-Inch to 1%-Inch, Threaded One End

Figure 4
1%%-Inch Recessless Threaded Ferrule
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SANITARY STAINLESS PUMPS

The newer stainless steel casings on
pumps are provided with single service
paper gaskets. The new impellers are
easier to clean than formerly. These
new pumps are portable. The dis-
charge port can be arranged in any
direction. Practically all the pumps
now available are with sanitary rotary
seals which is a very forward step.

Some of you have been called to
plants where dairy products contained
certain off flavors. One plant in St.
l.ouis had a distinct pineapple flavor
m their butter. They hunted every-
where for the cause but couldn’t get to
it. Finally they took the impeller out
of an old pump, and there was the
pineapple, in thumbnails full. Rotary
seals will eliminate that particular kind
of thing.

PrLATE TyPE HEATERS

Plate type heaters have been thought
of too much in the past as only for use
in short-time, high-temperature milk
pasteurizers. They are equally good
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for jobs of heating, cooling, or regen-
eration, singly or all together, and
various processes can be put in the one
press because the equipment is compact.

The equipment is desirable because
it can have accurate control, less clean-
ing time, greater efficiency. The trend
seems to be toward “short-time,” par-
ticularly for smaller jobs: 2,500 pounds
and up, with a three to a four-hour run.

RECORDER-CONTROL

A recorder-control illustrated in
Figure 5, is used on batch pasteurizers
to get more accurate results. It is a
device for recording the temperature of
the milk during heating, and is de-
signed to eliminate over- and under-
heating. An additional feature has
been added.

There is a pen arm on the cover
which indicates that thie instrument is
open. It cannot be tampered with,
once the device is set. During this
period when the green light is on, we
would normally have a thirty-and-a-
half minute holding period. There can

Ficure 5
Recorder-Controller for Accurate Temperature Control of Batch Pasteurization



210 NeEw MiLk PranT EQUIPMENT

be no overheating or underheating. What is new in this device? First,
thus assuring a normal deep creamr we have the detector pen. The set
layer and natural flavor. point for this instrument, which is the

Ficuzre 6

Sanitary Pressure Switch
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pasteurization point, can be easily set,
and a_wire seal can be put through two
matching holes and so seal the pen arm
so that pasteurization, if it is 143° F,
can be set and cannot be changed.

In case of a power failure with
Telechron clocks in recording ther-
mometers or these control devices, the
chart stopped. The recent U.S.P.H.S,
code was changed to demand the use
of spring-wound clocks.

We have had some rather interesting
service calls because of this particular
change. Users wondered what they
had to do to make the chart turn. The
charts had previously been turned by
an electric motor and the minute you
energized the outfit you had your chart
turning. We had to write and tell
them that they’d have to take the key
and wind the clock. That was what
.seemed to be necessary to make the
thing function.

Now comes the alarm feature, which
has been added to the control so that
at the end of the thirty-and-a-half-
minute holding period, and not before,
the alarm goes on and normally stays
on for five-and-a-half minutes, unless
somebody does something about it.

Incidentally, in case of a very severe
condition—let’s say a pasteurizer was
very close to a cold door on a frigid
winter day and a blast of very cold air
would touch it—the control instrument
automatically would throw hot' water
into that machine again, bring it up to
temperature, and the red light would
indicate that the heating was again
taking place. .

The operator in a pasteurizing plant
is a very busy fellow. He has to
answer the 'phone, take an order, sell
a bottle of milk, et cetera. Here’s a
device that guarantees the milk has
been properly held the full thirty
minutes.

The alarm w1lI keep “buzzing” for
five and a half minutes, until somebody
-does something about it, or the “Boss”
is going to come down from the front
office plenty fast to see that it is
turned off.
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New PressURE CONTROL SWITCH

The new pressure control switch
(Figure 6) can be put into a sanitary
tee or a sanitary line. We know that
filter cloths clog up, and we also know

_that about fifteen-pounds pressure dif-

ference between the inlet and outlet is
sufficient to tear that cloth.

Putting this device into the line on
the pressure “build-up” side automati-
cally will throw off the milk pump
switch and stop the milk flow before
the filter cloth breaks and allows ex-
traneous matter to go on through.

Iet’s take a milk cooler, where the
milk flow inadvertently is stopped.
The brine flow continues to go on, and
you're going to have difficulties. So
we can have this little device in the
milk line. The pressure will act with
the starter switch, which shuts off the
brine flow. There are innumerable
jobs which we think are going to be
accomplished by this very simiple pres-
sure switch. Incidentally, it is water-
tight and can be immersed in a wash
sink for cleaning.

CorLp M1LK THERMOMETER

We hope it will become standard.
The graduations on the cold milk ther-
mometer range from 0 to 120 in one
degrec graduations measuring three
sixty-fourths of an inch. per degree.
There is an expansion chamber on top
so it can withstand sterilization,

INsPECTOR’S THERMOMETER

The inspector’s thermometer (Figure
7) is described in the U. S. Public
Health Service Code. It can be used
on high-temperature-short-time appa-
ratus to check the recording or indicat-
ing instruments in use. This device
takes the place of some of the gadgets
you have whittled out—corks, of; one
thmg or another—to get a thermometer
in to check a temperature operation,
Now this inspector’s thermometer can
be put into the end of a holder tube in
place of the mercury indicating ther-
mometer and actually measure what is
going on in that particular instrument.
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New MiLk PLANT EQUIPMENT

FiGure 7
U.S.P.H.S. Inspector's Thermometer in a Cutaway Section of a 344 Sanitary Fitting

SoAKER-TYPE BorrLE WASHERS

In soaker-type bottle washers, three
things insure a clean bottle: time, tem-
perature, and causticity. The time is
fixed. The other two factors can be
changed within certain limits from the
standpoint of savings in cost to your
operators.

Causticity is the factor we should
like to reduce. The minimum caustic
in a bottle washer, for lubrication pur-
poses, should never be less than 1
percent.

The other variable is temperature.
Hence, the answer is to go to higher
soak-tank temperatures. There has
been a real trend towards higher tem-
perature in washers in order to get the
right relationship between these three:
time, temperature, and causticity. If
causticity is reduced, it can also be
assisted greatly by the addition of some
of the wetting agents.

Two instruments have been brought
out recently, and one is for bhottle
washers. They have been largely used
in the brewery trade. I don’t know
how many have gone into the dairy
industry. This device indicates, to a
cerfain degree, the causticity by a
definite indicator.

The other device, or part of it, has
been used on can washers to check

alkalinity. You will see it advertised
with washers.

SweeT WATER COOLERS

Sweet water coolers are coming into
use in the air-conditioning field. It
has been found that these coolers reduce
cost many times by having a very small
compressor working on a condenser or
an expansion unit which will freeze an
ice bank. .

One of those units has been worked
out for the dairy industry. You store
up ice during off-load periods, in order
to keep down the cost of electricity.

HoMOGENIZERS

I think you know some of the fea-
tures which a year ago were adopted—
in the stainless steel cylinder blocks
which have no internal threads, smooth
honed ports, and easily removed parts
which can be readily taken apart for
cleaning.

A late type of packing has a very
much smaller area exposed to the
plunger rods for use in modern high-
pressure machines. With the advance
that is taking place in the use of
homogenized milk and other products,
the sanitation in this machine must

have a great deal of attention.
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~PLUNGER

Ficure 8

Old Insanitary Homogenizer pack-
ing with large arca of exposed
surface against plunger rod

REFRIGERATED TRANSPORT TRUCKS

Reirigerated transport trucks for
milk are equipped with insulated bodies
with a corrugated iron bunker on the
top, so that flake ice is brought down
through a porthole on the top. The
ice, as it melts, is ice water, and this
corrugated circular container in the
truck does a pretty good job of keeping
milk cool.

BRUSHES

In the October 1940 issue of “A-Q"
there was an article entitled: “Cinder-
ella Takes a Bow.” T thought that was
a funny sort of subject, but I read it
through and I found it dealt with the
hour in which the operators get
through and the clean-up starts.

In the dairy industry we go in for
brushes as no other industry does, and
this article went on to talk about the
china bristles, and so on and so forth.
And one of the more recent ones is the
competition we are having in getting
nylon away from the manufacture of
ladies’ hose for use in brushes. ILong-
life brushes made of nylon for sanitary
tubes are going to make the wild boars
of China sort of mad, I guess, because
we are going to switch from his product
to one of our own making.

New V-type Sanitary Homogenizer
packing with small surface area
exposed to plunger rod

PORTABLE REFRIGERATION UNITS

A three-quarter H.P. compressor
can be adapted to the plate-equipped
transport vehicles. There was a very
interesting article in one of the papers,
recently, showing how this type instal-
lation changed the cost on that par-
ticular item.

StoraGE TANKS

New, deep-dish heads, with large
radius knuckle-bends, make cleaning
of tanks easier. In these tanks, 6 per-
cent of the radius of the tank is in this
particular portion, a very marked ad-
vance step in the construction of large
storage tanks as compared with the
sharp corner at heads that at one tine
was as little as a one-half inch radius.

MiLx VENDING MACHINES

Wider use of milk vending machines
is sweeping this country by storm, and
is one of the things, frankly, which
health departments have paid too little
attention to.

Vending machines need some inime-
diate attention because they are be-
coming more and more widely used.
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SUMMARY

Now, in summing up, during the
last several years great progress has
been made in the design and construc-
tion of co-ordinated equipment for
processing milk and its products. In
a large measure that has been due to
friendly criticism by public health offi-
cers and our own dairy products
manufacturers.

A kindly spirit has been shown by
most folks, and particularly health

SurvEY oF DAIRY INDUSTRY

officers, in allowing an orderly pro-
cedure in the suggested changes. When
you are in a production operation it
is always difficult to change things
immediately.

Since there is no last word in any-
thing, there shall continue to be prog-
ress, regardless of our present condi-
tion. The fact is, it is the belief of -
most engineers and research men that
among these future alternate materials
there will be many that will become
permanent on our apparatus.

TWO USDA SPECIALISTS TO SURVEY DAIRY INDUSTRY OF CENTRAL
AND SOUTH AMERICA

Dr. O. F. Hunziker and Dr. R. E.
Hodgson, dairy technologists of the
Bureau of Dairy Industry, will leave
Washington soon to start a survey of
the dairy industries in the Caribbean,
Central, and South American countries.

The survey will be made at the re-
quest of the Coordinator of Inter-
American Affairs. The two specialists
will go first to Puerto Rico, where they
will visit the Agricultural Experiment
Station and study the dairy industry of
the Island. From there they will go to
the Dominican Republic, Haiti, Cuba,
Panama, Costa Rica, El  Salvador,
Guatemala, Honduras, Nicaragua, and
* Mexico. The second part of the sur-
vey will include the South American
countries, and probably will begin
some time in October.

The specialists will collect factual in-
formation about the sanitary produc-
tion, processing, and distribution of
milk and other dairy products, and
study the potential possibilities for ex-
pansion of dairy farming in the various
countries. They also will seek infor-
mation in each country that will be
useful to the Inter-American Institute
of the Agricultural Sciences in formu-
lating its contemplated dairy research
prograni. i

Expanding the dairy industry in
some of these countries would not only
aid in developing a better balanced
agriculture, but also would improve the
nutritional ‘welfare of great numbers
of people now contributing their time
and energy to the war effort, the De-
partment said.
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Sanitation of Milk Plant Operations Pays Dividends*
James A. Tosey, Dr.P.H., LL.D.

American Institute of Baking, New York, N. V.

THE production and sale of market
milk is a business vested with a
public interest. This private enterprise
1s legally and sociologically a matter of
cogent public concern because :

1. Pure milk is an essential article of
diet.

2. Milk is a perishable food easily

susceptible to dangerous contamination. -

3. The production and distribution
of clean and safe milk requires tech-
nical skill, .

Mainly for these reasons the milk
business has been, now is, and always
will be subject to extensive regulation
by the State in the interests of the gen-
eral welfare. When such regulation is
reasonable in scope and application, it

is as beneficial to the industry as it is .

to the people. The production of pure
milk which merits and has the confi-
dence of the consumer always is good
business.

The dairy industry is not a public
utility in the accepted sense of that
phrase, according to no less an author-
ity than the Supreme Court of the
United States. In a leading decision
upholding the New York milk control
law, this court declared in 1933 that
the production and distribution of milk
is a paramount industry of the State,
which largely affects the health and
prosperity of the people (1). Save the
conduct of railroads, said this tribunal,
no other business has been so thor-
oughly regimented and regulated for
the benefit of the common good.

* Address at the Service Training Course for
Milk Pasteurization Plant Operators, Managers,
and Owners, University of Michigan, Ann Arhor,
May 12, 1942,

Self regulation of milk production
by the industry itself is, however, as
advantageous and as profitable as is
regulation imposed by the State under
the very broad authority of its police
powers. Mere compliance with official
rules may result in an acceptable milk
supply, but more rigid voluntary meas-
ures will result in an even better sup-
ply of this indispensable food. Achieve-.
ment of the utmost in sanitation in
milk plant operations is a relatively in-
expensive procedure which pays richly
in dividends on the investment. Too
many members of the industry fail to.
realize this axiomatic fact.

Pure MiLk IN WaR AND PEACE

Pure milk is the most nearly perfect
food at any time, but in time of war
this wholesome, nourishing food is
even more significant. Milk is promi-
nently featured in the national nutrition
program sponsored by the federal gov-
ernment in cooperation with science
and industry. More milk and dairy
products are being produced today
than ever before, for our own benefit
and the benefit of our allies.

Although pure milk has been re-
garded as the best all-around food for
young and old, many other valuable
protective foods are being properly
stressed in the modern nutritional
movement. The new enriched white
breads, containing vitamins and min-
erals natural to whole wheat, are re-
ceiving well-merited acclaim, and much
attention is being given to meats, fruits,
eggs, green and yellow vegetables, and
fortified margarines, as necessary parts
of well-constructed daily dietaries.
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Instead of being in the vanguard of the
protective foods, pure milk today is
merely one of them. Some of this loss
of position is due to short-sightedness
among leaders of the dairy industry.
The war has, of course, imposed cer-
tain difficulties upon the dairy indus-
try. Although dairying is properly
rated as a vyital civilian industry, and
some degree of priority is given to
necessary dairy equipment, there are
shortages in many critical materials
needed for the proper maintenance of
milk plant operations (2). Milk con-
trol officials must recognize this fact
and must be reasonable and liberal in
the enforcement of certain regulations.
Despite the difficulties with equip-
ment and with occasional lack of per-
sonnel, any progressive dairyman can
easily produce clean and safe milk, or
milk that has been obtained in a hy-
gienic manner and then properly pas-
teurized. The principal factors in the
production of such a desirable milk sup-
ply may be summarized as follows (3) :

1. Clean, healthy, well-fed cattle.

2. Healthy employees using sanitary
methods.

3. Proper equipment that is prop-
erly cleaned or sterilized after
each use.

4. Pasteurization of the milk by

standard methods.

. Adequate cooling of the milk.

Proper care in bottling, handling,

and delivery of the milk.

ot

Tae CosTs oF SANITATION

Sanitation generally represents an
extremely small fraction of the cost of
production and distribution of market
milk. On the farm, the principal cost
items in milk production are for feed
and labor, which together account for
nearly two-thirds of the total cost to
the dairyman. The distributor’s larg-
est items of expense are his payments
to the farmer and his labor charges,
These two main items representing
about 70 percent of the dealer’s total
costs.

SaNITATION PAvs DIvibENDS

In a comprehensive study of dairy
management in Michigan, made on
499 farms during the years 1932-1936,
it was reported that feed represented
41 percent of the annual cost of milk
production, labor 21 percent, manage-
ment 10 percent, buildings and equip-
ment 7 per cent, cow depreciation 5
percent, interest on cow 3 percent, bull
expenses 3 percent, and miscellaneous
10 percent (4). Costs of sanitation
apparently are included in this 10 per-
cent for miscellaneous items. Else-
where in this report it is shown that
the charges per cow per year for pro-,
ducing market milk were $138.76 in
contrast to $137.54 for condensery
milk, or a difference of $1.22 per cow
per year for the milk having more rigid -
sanitary standards.

A -more recent comparison between
the costs of producing fluid market
milk and milk for 'a manufactured
market, in this instance evaporated
milk, has been published by a large
dairy corporation(5). This report
shows that the average extra costs for
producing fluid milk on 376 farms in
eleven markets, which complied with
the U. S. Public Health Service Stand-
ard Ordinance or with local milk ordi-
nances, amounted to $0.3337 per cwt.,
of which $0.2426 was for ordinance
compliance, and $0.0911 was for extra
transportation. The extra costs for
producing the fluid milk consisted of
increased labor charges, building im-
provements, depreciation of equipment,
extra supplies, and transportation.
Labor was the largest single item,
amounting to $0.138§ per cwt.

If comparisons were available be-
tween the costs of production of fluid
market milks of different grades and
qualities, instead of between fluid milk
and manufactured milk, the added cost
of more effective sanitary procedures
would be slight. Certified milk may
cost considerably more to produce than
most other grades, but these costs are
due in part to the relatively small vol-
ume of production and in part to the
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large, and often excessive, fees paid to
medical milk commissions and to local
and national associations of this wan-
ing industry. ‘

THE PENALTIES oF Poor SANITATION

The everlasting value of eternal vigi-
lance in the hygienic production of
milk is easily demonstrated by the un-
fortunate experiences of dairymen and
dealers who have been negligent in
safeguarding their milk supplies. Aside
from the possibility of justifiable crim-
inal action for such negligence in the
production of an essential food, the
offending dairyman or distributor is
also liable in civil actions for damages
or injuries caused by the consumption
of contaminated or unwholesome milk
and dairy products (6).

That such litigation .is a constant
menace to the milk dealer is shown not
only by the record of actual court
cases, but by the record of annual dis-
ease outbreaks caused by insanitary
milk. Since 1923 there have been re-
ported an average of 42 epidemics of
milk-borne disease in this country. In
1939 there were 41 such outbreaks,
with 2,509 cases of disease and 7
deaths, mostly due to contaminated
raw milk (7). In that year six epi-
demics of septic sore throat due to
milk caused almost half, or 1,282, of
these preventable cases of disease.

Since civil actions in the lower
courts are seldom published in the law
reports, citations can be given here
only to some of the more important de=
cisions which reached state and federal
courts of appeals. These decisions by

courts of last resort are, however, im-
~ pressive examples of the penalties of

poor milk sanitation.

LiABILITY FOR UNDULANT FEVER

When an article of food, such as
milk, is sold for human consumption,
the seller is generally presumed at law
to warrant that it is sound and whole-
some, and fit for consumption. Such
an implied warranty of the wholesome-
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ness of food sets up a contractual rela-
tionship between the vendor and the
vendee, for the breach of which the
buyer may sue. But the purchaser of
unwholesome food also has another
remedy at law. He may bring suit
against the seller or producer of the
food for negligence, an action which is
not predicated upon a contractual rela-
tionship, but is due to a legal wrong,
or tort (8). If the seller, producer, or
manufacturer of the food has violated
a law or sanitary regulation, negligence
will be presumed.

Early in 1937 an individual living in
Everett, Washington, was advised by
a member of the healing cult known as
sanipractic to give raw milk to his
eleven-year-old .daughter. He in-
structed his milk dealer to leave one
bottle of raw milk and one bottle of
pasteurized milk each morning. With
characteristic efficiency, the dealer fre-
quently left only the raw milk, which
the customer consumed, and as result
of which he became afflicted with
undulant fever. For this injury he
sued the milk dealer, the dairy com-
pany from which the dealer had ob-
tained the raw milk, and the farmer
who was thought to have produced it.

In the lower court where the original
case was tried, a judgment for dam-
ages was awarded to the customer
against the milk dealer who delivered
the raw milk and the dairy company
which furnished the milk to the dealer,
but since there was some doubt.as to
the precise source of this impure milk,
the case against the producer was dis-
missed. On appeal, the judgment of
the trial court was upheld in 1940 by
the Supreme Court of Washington,

" which pointed out, among other things,

that it is the duty of the seller of the
milk to ascertain at his peril the
wholesomeness of the food which he
sells (9).

Previously, in 1937, a Superior .
Court in Washington had awarded
$1,946.50 in damages against a milk
company and a milk producer for a
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case of undulant fever caused by raw
milk. Apparently this case was not

appealed (10). :
* In 1936 a similar case was adjudi-
cated in Virginia (11). In this in-
stance the son of the customer con-
tracted undulant fever as the result of
drinking infected milk. In sustaining
a judgment for the defendant dairy
.company in this case, the Supreme
Court of Appeals of Virginia pointed
out that while the law recognizes an
implied warranty for the wholesonze-
ness of milk, there was actually no con-
tractual relationship between the son
and the seller of the milk, and the war-
ranty did not apply to subvendees.
The milk dealer certainly would have
been liable for negligence for the sale
of this infected milk, but the customer
made the fatal mistake of not institut-
ing suit within one year, as required
by the Virginia law for such tort
actions. This decision sets forth the
same legal principles as does the Wash-
ington case, but the plaintiff failed to
get relief because of his tardiness, or
that of his attorney.

LiasiLity ¥or IMPURE MILK AND
Dairy Probucts

On numerous occasions the courts
have upheld judgments for damages in
cases of illness or injury due to impure
milk and other dairy products (12).
In 1918, for exanmple, the New York
Court of Appeals ruled in a leading
decision that a druggist who sold ice
cream for immediate consumption was
liable for sickness caused by this
food (13). In a recent case the Fed-
eral Circuit Court of Appeals for the
Seventh Circuit affirmed a judgment
for $6,000 for illness due to use of
evaporated milk, which was proven to
the satisfaction of a lower federal court
in Illinois to have contained the body
of a mouse (14).

Not all of the decisions have been
adverse to the dairyman or milk dealer.
In a recent case in Louisiana, where it
‘'was alleged that a man and his wife

SANITATION PAYys DivIDENDS

became sick after drinking unwhole-
some milk, the verdict was for the milk
company on the grounds that the cus-
tomer had failed to prove that his ail-
ment, if any, was due to the milk (15).
It was shown by the evidence that the
dairy from which the milk was dis-
pensed was a modern plant approved
by the state and city boards of health, -
and conducted in a sanitary manner.

In a recent Missouri case in which
it was claimed that an infant was in-
jured by glass splinters in a bottle of
fluid milk, the St. Louis Court of Ap-
peals reversed a decision in favor of the~
customer on the grounds that the trial
judge improperly instructed the jury
regarding the size of the nipple used
on the bottle (16). The court pointed
out, however, that if the jury found as
a fact that the milk contained glass,
which caused the infant’s violent ill-
ness, that fact would be sufficient to
determine liability.

Many of these alleged instances of
glass in milk, and many of the other
lawsuits brought against milk dealers
are, of course, in the racket class, but
this fact does not justify or excuse any
lack of vigilance by milk producers and
dealers in the sanitation of their milk
and other dairy products. Proper
sanitation and hygiene are potent fac-
tors in the defense of such litigation,
and may also help to avoid it.

RecENT CASES ON THE VALIDITY OF
Mirk CoNTROL

During the past year or two coutts
of last resort have handed down a
number of interesting decisions con-
cerned with various legal aspects of
milk control. Thus, city ordinances
requiring the pasteurization of all milk -
were sustained in Arizona (17) and
California (18) ; a local board of health

- regulation to the same effect was up-

held as valid in Massachusetts (17);
and a requirement that pasteurized milk
be dispensed only in sealed, sterilized
containers was approved by ‘a eourt in
Illinois (20). A state law for the con-
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trol of Bang’s disecase has been upheld

in Virginia (21), while a regulation of
the New York City Board of Health
requiring permits for resale of milk
by persons not in business prior to
June 1, 1939, was upheld, with one
justice of the Court of Appeals dis-
senting with respect to this rather
drastic provision (22).

Some of the recent decisions have
ruled in favor of the milk industry
and against the type of milk control
attempted by regulatory authorities.
In Chicago a dairy was successful in
contesting a prohibition by the board
of health against the use of paper
milk bottles or single service con-
tainers (23). In this case the Federal
Circuit Court of Appeals ruled that
since such containers were permitted
by state law, the local ordinance was
void as in direct conflict with it.

An action by a city health commis-
sioner in Washington against a milk
dealer who standardized his fluid milk
with “pasteurized homogenized cream
was sanctioned by the trial court, but
on appeal was reversed by the Su-
preme Court of that state (24), which
said that such increase in the cream
line was not “artificial” and was no
violation of existing law.

In Kansas it was held that milk con-
trol is vested by the laws of that state
_in the State Board of Agriculture and
not in the State Board of Health (25),
so that a criminal action brought
against a milk dealer for violation of a
regulation of the State Board of Health
would have to be dismissed. There
was a similar decision in New York,
which held that the Department of
Health of New York City could not
deny a permit for manufacture of ice
cream in a sanitary basement, or regu-
late such manufacture, because that
matter was legally the function of the
State Department of Agriculture and
Markets (26). In New Jersey a local
board of health was denied the right to
withhold a permit to sell milk merely
on the grounds that it lacked funds to
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inspect the source of supply, which had
been inspected and approved by other
health departments, including the
State Department of Health (27).

In a recent Michigan case it was -
held that a farmer who sold a few
quarts of milk to his neighbors and
friends was not selling “to the public,”
within the meaning ot the laws of that

state (28).

SUMMARY
The production and sale of .market

“milk is a business vested with a public

interest, although the dairy industry is
not a public utility.

Under the police powers of the state,
the production and distribution of milk
may -be, and is, extensively regulated.

The reasonable regulation of milk is
of value to the industry, as as also self-
regulation by the dairy industry itself.

Sanitation generally represents an
extremely smdll, though definite, frac-
tion of the cost of milk production and
sale, but it is always a most profitable
investment.

The penalties of poor sanitation may
be expensive and costly litigation for
damages due to illness or injuries
caused to consumers by unwholesome
or contaminated milk.

On numerous but not all occasions
the courts have upheld awards for
such damages. A number of such de-
cisions are outlined as examples of the
value of sanitary control pf milk plant
operations.
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Bacteriological Control of Milk Quality*

LAWRENCE LITTLE
Sterling Meadow Gold Dairy, Oklahoma City

URING the past few years,. particu-
larly since the adoption of tryptone
glucose extract agar as the standard
methods medium for making plate
counts on milk, there has been increas-
ing research and interest relative to
the bacteria count of pasteurized milk.
This has resulted in a more intense
interest in the raw milk supplies than
has previously been shown, with the
introduction of laboratory pasteuriza-
tion as a means of weeding out raw
milks which contain large numbers of
thermoduric and thermophilic bacteria.
It has been well established by nu-
merous workers that the thermoduric
bacteria found in pasteurized milk
originate in dirty utensils, milking ma-
chines, and the like on the farm.
Hence, a high bacteria count in pas-
teurized milk resulting from thermo-
duric bacteria is not a reflection on
the pasteurizing plant, as has been
commonly supposed in the past, but a
direct reflection on the supply of raw
milk from which the pasteurized milk
was obtained.

Macy (1) found thermoduric bac-
teria to be the chief source of high
counts in pasteurized milk; therefore
in order to secure uniformly low
counts in pasteurized milk, the raw
- milk containing excessive numbers of
thermoduric bacteria must be detected
and eliminated from the supply.

Laboratory pasteurization, or some
modification of it has been the only
method developed to date for the de-
tection of thermoduric bacteria. While
there can be little objection to the
laboratory pasteurization test itself, the

* Presented at the Thirtieth Annual Convention
of the International Association of Milk Sani.
tarians. ‘Tulsa, Oklahoma. October 27 to 29, 1941.

original technique of making standard
methods plates on the laboratory-
pasteurized samples is so cumbersome
that it is not a practical test for the
industry. However, several modifica-
tions have been proposed which sim-
plify the procedure considerably.

Maack (2) suggests using a stand-
ard loop to transfer 0.001 cc. of the
laboratory pasteurized sample to pre-
viously poured agar plates and streak-
ing several samples on one plate.
Hileman and Leiber (3) suggest in-
cubating the laboratory pasteurized
samples over night and examining
them under the microscope for the
presence of micrococci, which indicate
thermoduric bacteria.

Mallmann, Bryan, and Fox (4) de-
veloped a modified laboratory pas-
teurization procedure and microscopic
examination to detect thermoduric.
bacteria. In this procedure, only the
living cells are stained and counted
under the microscope, and a micro-
scopic .count over 40,000 bacteria per
ml. is considered excessive.

Myers and Pence (5) developed a
method involving an oval tube and
standard loop, which embodies all the
advantages of the standard plate count,
and in addition, may be performed as
rapidly as-any of the accepted tests
for grading raw milk supplies. We
obtained very close agreement with
their technique and the standard plate
count ; and were able to pasteurize the
samples in the laboratory, make the
inoculation on the oval  tubes, and
count the colonies on the tubes in
approximately the same time per test
as is required for making methylene
blue tests.
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In making this study, we were fortu-
nate in having two supplies of raw
milk. The graded milk supply is the
regulation raw milk, which upon pas-

teurization, will meet grade A specifi-

cations of the Standard Ordinance
proposed by the United States Public
Health Service. We.also had access
to an ungraded milk supply which is
used for manufacturing purposes and
is produced under no inspection at all,
the only requirement being that it he
delivered to the plant sweet and frce
from objectionable flavors and odors.

Weekly samples were taken from
our graded and ungraded supply of

BacTERIOLOGICAL CONTROL

were read at hourly intervals for 6
hours. Both resazurin and methylene
blue samples were incubated overnight
and examined the following morning to
determine thé type of curd formation.
After plating the laboratory-pasteur-
ized samples on oval tubes, the samples
were incubated overnight, then ex-
amined under the miscroscope to de-
tegmine the type of flora prevailing.
In this study, 1,200 samples were
collected and laboratory pasteurized.
Of this number, 957 were samples
of graded .milk, and the remaining
243 were from the ungraded supply.
Table 1 summarizes the results by

TABLE 1
MonNTHLY SuMMARY oF 1,200 SamprLes LABORATORY PASTEURIZED
(957 Samples of Graded Milk, and 243 Samples of Ungraded Milk)
Month—Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total

[ Samples
— tested 196 52 65 119 53
5 J. % 5,000 to
(&t 20,000 153 23.0 34.0 150 5.7
© 4
o over
20,000 122 173 77 67 19
" Samples
i tested 20 20 25 20 54
T J %5000 to
& 20,000 100 200 4.0 100 185
o | % over
. 20,000 650 700 640 750 65.0

milk for a period of 14 consecutive
months. Three 10 ml. portions were
taken from each sample, one each for a
methylene blue and resazurin test, and
the third was used for laboratory
pastenrization. The samples were pas-
teurized at 143° F. for 30 minutes,
then immersed in ice water, and held
for 3 hours hefore plating on oval
tubes.

The resazurin test was made by
reading the samples at 30.minute in-
tervals for 3 hours, a distinct purple
pink end point being considered the
end point of reduction. At the end
of 3 hours, a smear was made and
examined under the microscope to de-
termine the type of bacteria predomi-
nating. The methylene blue samples

9 62 54 26 52 52 136 957
67 65 74 39 135 173 125 139
1.1 16 19 39 00 115 147 81
11 18 10 20 20 25 243
00 220 200 100 200 280 165
640 610 300 %00 350 600 635

months. In this table comparing the
laboratory-pasteurization -results of
graded and ungraded milk, the two
grades gave approximately the same
percentage of tests between 5,000 and
20.000 bacteria per ml.; the exact per-
centage being 139 percent for the
graded samples and 16.5 percent for
the ungraded samples. The percent-
age of samples with oval tube counts
over 20,000 per ml. however, revealed
an unbelievable difference between the
two grades of milk. The total for the
graded samples being 8.1 percent,
while 63.5 percent of the ungraded
samples had an oval tube count over -
20,000. From the standpoint of labo-
ratory pasteurization, the chief differ-
ence in the two grades of milk is the
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number of samples with oval tube
counts over 20,000. Accordingly, the
following data will deal with the sam-
ples which gave oval tube counts in
excess of 20,000 bacteria per ml.

The months of November, Decem-
ber, January, February, March, and
April gave relatively high percentages
of samples that did not pasteurize to a
count below 20,000; while the months
of May, June, July, August, Septem-
"ber, and October gave an almost in-
significant percentage of counts over
20,000. This is the exact reverse of
what one would anticipate, since all
our quality tests have indicated that
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graded milk supplies for the samples
which gave oval tube counts over
20,000 per ml. The table for the
graded milk supply is based on 47
tests, or 6.3 percent of the total of
742 samples examined. The micro-
scopic examinations were made after
3 hours incubation, and classified ac-
cording to the method advanced by
Lazarus (6). Unclean utensils, exter-
nal contamination, and poor production
accounts for 72.3 percent of the sam-
ples containing over 20,000 bacteria
per ml. The direct microscopic ex-
aniination of graded milk samples
would have heen effective in weeding

TABLE 2

AMicroscopic CLASSIFICATION OF SAMPLES ContarvinG Over 20,000 TiierMODURIC
BACTERIA PER M1

Graded Mﬁc Samples

.
. kS

:E-J‘ . P [ T‘u‘g '39:3 %]
8 32 .7 EE 3 Z
joa} ~Z e g4 [ 7
c 28 =8 o Se I
z. 38 A5 &#§ A =

19.2 4.3 17.1 23.4 31.8 4.2

our supply of milk is of much higher
quality during the winter months.

There is no such trend in the un-
graded ‘milk samples, but the entire
monthly summary shows that an un-
graded supply of milk such as ours
would never supply milk which could
be pasteurized to a low count at any
month of the year. This contradicts
the early criticism of pasteurization,
that it merely covered up faulty prac-
tices on the farm, and did nothing to
improve the sanitary quality. Pas-
teurization may cover up certain faulty
practices on the farm, if the plate count
is taken as the criterion of quality of
pasteurized milk, but the carcless han-
dling of utensils and milking machines
on the farm shows up in the form of
high hacteria counts in the pasteurized
product.

In Table 2, we have the microscopic
classification of both graded and un-

Ungraded Milk Samples

3y B¥ = EE g
S %3 BE EE 53 %
Q. 3 =28 %3§ ©
z 38 A5 &8 Aaa =
7.5 424 42 67 39.2 0.0

out samples containing large numbers
of thermoduric bacteria were it not for
the fact that in 19.2" percent of the
samples with oval tube counts in excess
of 20,000, no bacteria were found in
the ten fields examined. Thus, in
many cases, raw milk with a low bac-
terial content is responsible for high
counts after the milk is pasteurized.
The data for the ungraded milk is
based on 189 tests, of which 62.5 per-
cent or 118 samples gave oval tube
counts over 20,000 per ml. For this
type of milk, the samples giving high
oval tube counts which showed no bac-
teria in the microscopic examination
dropped to 7.5 percent. However, in
42.4 per cent of the high counts, lactic
acid types of bacteria predominated, ac-
cording to the microscopic examination.
Thus, the microscopic examination did
not reveal any unsanitary condition on
the farm in approximately 50 percent
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of the ungraded milk samples which
contained excessive numbers of thermo-
duric bacteria. We noticed that many
of the thermoduric micrococci encoun-
tered are very similar in appearance
to the common types of lactic acid
diplococci. Undoubtedly a number of
the samples heavily contaminated with
thermoduric bacteria were considered
to be lactic acid diplococci when viewed
under the microscope. There is also
the possibility of error due to the large
number and variety of bacteria pres-
ent, since it is more difficult to find the
troublesome organisms when the bac-
terial content is extremely high than
when it is lower.

BacterIoLoGICAL CONTROL

on the fermentation test. For each of
the grades of milk, more than 50 per-,
cent of the samples with oval tube
counts over 20,000 gave a lactic type
curd on the fermentation test. We
have been able to develop considerable
interest among our producers with the
fermentation test, and it might be of
value in a sanitary program’ for "its
visual effects, but 1t was of no value
in detecting milk containing excessive
numbers of thermoduric bacteria.
Table 4 shows the methylene blue
classification of samples with oval tube
counts over 20,000 bacteria per ml.
There were 49.0 percent of the graded
samples over 20,000 that did not re-

TABLE 3

FermeNTATION TEST CLASSIFICATION OF SAMPLES CoNTAINING Over 20,000 THERMODURIC
BACTERIA PER ML.

Graded Milk Samples

Ungraded Milk Samples
A

Not Lactic Gassy Peptonize:i ! Not Lactic Gassy Peptonize(‘l
Coagulated TypeCurd  Curd Curd Coagulated TypeCurd  Curd Curd
8.5 55.4 12.8 23.3 4.2 53.4 19.5 22.9
" TABLE 4

REesuLTs oF METHYLENE BLUE TEST oN SAMPLEs CoNTAINING Over 20,000 THERMODURIC
BACTERIA PER ML.

Hours on Methylene Blue — 1

Graded samples (percent)...... 6.4
 Ungraded samples (percent)...

Table 3 shows the results of the
fermentation test on 47 graded milk
samples. which gave oval tube counts
over 20,000. In using this test, we
have presupposed that a digested or
peptonized curd indicated the presence
of bacteria originating in improperly
cleaned and sterilized utensils. Since
thermoduric and thermophilic bacteria
originate in unclean utensils, we
thought this test might be of value in
detecing thermoduric bacteria. How-
ever, only 23.3 percent of the graded
samples with oval tube counts over
20,000 showed peptonization, and only
229 per cent of the ungraded samples
with oval tube counts over 20,000 bac-
teria -per ml.- gave a peptonized curd

2 3 4 5 6 Over 6
.2 6.4 8.6 16.9 8.5 49.0
.8 10.9 9.4 6.0 3.5 10.7

duce methylene blue in 6 hours, while
only 10.7 percent of the ungraded
samples " with oval tube counts over
20,000 failed to reduce in 6 hours.
Although there was more widespread
contamination of the ungraded samples
with thermoduric bacteria than was
present in the graded samples, there
was also a much more prevalent con-
tamination of other types of bacteria
that reduced methylene blue, whereby
most of the samples with high oval
tube counts also reduced methylene
blue in 6 hours. This would indicate
that methylene blue should be a very
effective test in starting a quality im-
provement program, but after definite
progress has been made, it is necessary
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to supplement it with some other test,
such as laboratory pasteurization or
some of its modifications.

Table 5 shows the resazurin classi-
fication of both graded and ungraded
samples .over 20,000. There were
38.3 per cent of the graded samples
over 20,000 which did not reduce in
3 hours, while 16.9 percent of the un-
graded samples failed to reduce. This
gave comparable results to those .ob-
tained with methylene blue; however
resazurin was considerably more effec-
tive than methylene blue on the graded
samples of milk, and slightly less effec-
tive on the ungraded samples. There
1s not sufficient difference, however, to
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counts over 20,000. Of the samples
pasteurized at 190°, however, 14.8
percent had counts between 5,000 and
20,000, and none of the samples were
over 20,000. From the commercial
viewpoint then, it may be said that
the bacteria resisting pasteurization en-
countered in this study resisted 143°
for 30 minutes, yet were killed by
190° momentarily.

SUMMARY
Thermoduric bacteria are prevalent
in hoth graded and ungraded milk sup-
plies. They are of little consequence
in graded milk during the summer
months, but become of sufficient mag-

TABLE 5

RestLTs oF REsazURIN TEST oN SaMpLES CONTAINING Over 20,000 THERMODURIC
BACTERIA PER ML.

Hours on Rasazurin — A
Graded samples (percent)....... 6.4
Ungraded samples (percent)..... 61.8

give it consideration over methylene
blue on this type of work, since both
methylene blue and resazurin are ex-
tremely ineffective in weeding out milk
containing thermoduric bacteria.

In our reference to the bacteria sur-
viving pasteurization, we have grouped
them all together and classed them as
thermoduric. We recognize of course,
that this also includes the thermophilic
bacteria, if any are present; and. since
the term thermoduric means any bac-
teria which is heat resisting but will
not grow at pasteurizing temperatures
or above, we were interested in obtain-
ing some information on the tempera-
ture necessary to reduce the high
thermoduric counts to an acceptable
number. Accordingly, 54 samples of
our ungraded milk supply were pre-
pared in duplicate and one sample
pasteurized a 143° for 30 minutes, the
other heated to 190° and immersed in
ice water immediately. . Of the samiples
pasteurized at 143° for 30 minutes,
16.7 percent had oval tube counts be-
tween 5,000 and 20,000; while 50 per-
cent of the samples had oval tube

1 134 2 2 3 Over 3
6.4 85 85 12.8 19.0  38.3
5.1 5.1 5.9 4.3 1.8 16.0

nitude during the winter months to
make it extremely difficult consistently
to obtain low counts on'the pasteurized
products.

Uninspected and ungraded milk sup-
plies are so thoroughly contaminated
with thermoduric bacteria throughout
the year that it would be impossible
to pasteurize milk of this description so
that it would meet the requirements of
the standard ordinance from the stand-
point of the bacteria count of the
finished product.

- The microscopic examination of the
incubated samples of raw milk failed
to detect samples with large numbers
of thermoduric bacteria. Even in sam-
ples where large numbers of thermo-.
duric bacteria are present in the raw
milk, they are so similar to some of
the types of lactic acid bacteria that
their identification is difficult, if not
impossible.

Although the fermentation test is of
value in building interest among the
producers, it is in no way able to detect
samples that are heavily contaminated
with thermoduric bacteria.
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The methylene blue and resazurin
tests are ineffective in weeding out

milk with large numbers of thermo-’

duric bacteria. Heat-resisting bacteria
as a group are very poorly reducing
bacteria, and even when present in
extremely large numbers have little
effect”on either the methylene blue or
resazurin test. These tests are suc-
cessful in grading out milk containing
large numbers of thermoduric bacteria
only when there is also a high con-
tamination of other bacteria which are
capable of redicing the dye. In this
connection, they are very effective for
the first quality improvement work
when the producers are lax from most
every standpoint of quality, but as the
sanitary practices are improved and the
source of large numbers of highly re-
ducing bacteria eliminated, the thermo-
duric bacterial content is not reflected
in the results of the tests.

Laboratory pasteurization alone is
not a satisfactory test.on which to base
the sanitary control of a milk supply,
but on the other hand, none of the
other present tests have proven sat-
isfactory to be used without some
supplementation from other tests.
However, the laboratory pasteuriza-
tion test definitely detects a type of
unsanitary condition on the farm that
is not detected by any of our present
tests. . Furthermore, this. unsanitary
condition perhaps has more direct in-
fluence on the plate count of the pas-
teurized product than all the other

sanitary qualities obtained with older

tests. Laboratory pasteurization is the
one test that provides a carry through
in the inspection of both raw and
pasteurized milk. With our present
method of inspecting and grading raw

BacTeErRIOLOGICAL CONTROL

milk supplies, there is no assurance
whatsoever that a graded raw milk
supply will give a sufficiently low
count after pasteurization to meet the
requirements for pasteurized milk. In
a well balanced sanitary control of raw
milk supplies, it should be assured
that raw milk meeting the require-
ments for its grade would likewise
meet all the requirements of its grade
after being pasteurized.

The oval tube technique developed
by Myers and Pence, which we used
in this study, has proven its worth
both in connection with the laboratory

~ pasteurization test, and also in the

sanitary control work in the plant.
We have found it capable of replacing
the standard plate count altogether for
routine control work with equally sat-
isfactory results, and requiring only a
small fraction of the labor, equipment,
and space required for the standard
plate count.
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Food Requiremqni_js Committee

A Food Requirements Committee
with control over production and allo-
cation of all civilian and military food
supplies was established within the
War Production Board under the
chairmanship of Secretary of Agricul-
ture Claude R. Wickard.

The new Committee, named by
Donald M. Nelson, Chairman of
WPB, will determine civilian, military,
and foreign food requirements and has
authority to step up or limit the do-
mestic production of foods as well as
the importation of foods and agricul-
tural materials from which foods are
derived.

Administration of food rationing re-
mains in the hands of -the Office of
Price Administration.

In addition to Secretary Wickard,
the Committee will consist of repre-
sentatives of the State, War, and Navy
Departments, Office of ILend-Lease
Administration, Board of Economic
Warfare, and the WPB Divisions of
Industry Operations, Materials, and
- Civilian Supply.

Decisions of the Food Requirements
Committee will be final, subject to the
over-all direction and approval of the
War Production Board.

The order creating the committee
served to clarify and define the respec-
tive functions of the Department of
Agriculture, State Department, Office
of Lend-Lease Administration, Office
of Price Administration, Board of
Economic Warfare and the WPB as
far as they relate to the total wartime
picture of food production, supply, allo-
cation, rationing and importing.

Although the order retains final au-
thority in the hands of the Chairman
of the WPB, the top agency concerned
with the nation’s vast problems of pro-
duction and supply, the Foods Re-
quirements Committee has received
broad powers in the food field. These
powers and functions, in turn, are

given to the Department of Agriculture
and other agencies, many of them
already familiar with the job.

The Foods Requirements Commit-
tee will meet the wartime need for a
centralized body which will have power
to direct and handle the food problem
in close relation to the other compli-
cated problems raised by the war pro-
duction effort.

In charting its far-reaching decisions
affecting the eating habits of every man
and woman in the country, the Foods
Requirements Committee will receive
estimates and programs from agencies
representing users of food, such as the
Army and Navy and the Division of
Civilian Supply of the WPB. The
Committee will then balance this infor-
mation against data supplied by agen-
cies representing food producers, such
as the Department of Agriculture.

When all of the facts, programs, and
estimates have been assembled and
studied, the Foods Requirements Com-
mittee will, broadly speaking, make a
final decision on how all foods shall be
produced and allocated in the light of
their availability and of the material
and equipment necessary to produce,
process, transport, and store them.

To guide the Committee in reaching
its decisions, each Government agency
concerned with the production or use
of food will act as a channel of infor-
mation. The Department of Agricul-
ture will report regularly on the prog-
ress of domestic food production and,
after consulting with the State Depart-
ment and the Board of Economic War-
fare, on programs formulated for the
importation of foods and agricultural
materials from which foods are de-
rived. The War and Navy Depart-
ment will report on their special war-
time requirements for food. The
Division of Civilian Supply of the
WDPB will draw up lists of food sup-
plies considered essential for home
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civilian consumption. The Division of
Industry Operations of WPB will re-

port on available stocks of non-food

materials, such as cotton and rubber,

which are processed from agricultural .

materials. And the Board of Eco-
nomic Warfare and the Office of Lend-
I.ease Administration, together with
the State Department, will estimate
the food requirements of our allies,

To carry out the final decisions of
the Foods Requirements Committee,
the order assigns definite functions
to various agencies concerned with the
food problem.

The Department of Agriculture will
be responsible for:

1. Increasing or limiting domestic

agricultural production in ac-
cordance with decisions of the
Committee.

2. The earlier stages of food produc-

" tion in general.

3. The importation of foods and
agricultural materials from which
foods are derived.” These powers
have been delegated to the Com-
modity Credit Corporation within
the Department of Agriculture by
the Board of Economic Warfare.

Foop REQUIREMENTS COMMITTEE

4. The formulation of programs for -
conservation of critical foods or
agricultural materials from which
foods are derived.

The Division of Industry Operations
of the WPB will be responsible for the
later stages of food production in gen-
eral, such as baking and the manufac-
ture of candy and soft drinks.

The Materials Divisions of the
WPB will be responsible in general
for the processing of non-foods derived
from agricultural materials which are
a source of food. Soap would be an
example of this.

Members of the Foods Requirements
Committee and the agencies they rep-
resent are as follows : Chairman, Claude
R. Wickard, Secretary of Agriculture;
L. S. Stinebower, State Department; .
Rrigadier General Carl A. Hardigg,
War Department; Rear Admiral W,
B. Young, Navy Department; W. B.
Parker, Board of Economic Warfare;
Dr. John Orchard, Office of Lend-
Lease Administration ; Roland S, Vaile,
Division of Civilian Supply of the
WPB ; Douglas C. Townson, Division
of Industry Operations of the WPB;
and T. L. Daniels, Materials Division
of the WPB.



Administrative Public Health Problems in Milk
and Milk Products*

Lroyp ArnorD, M.D.

Department of Bacteriology and- Public F{calth,
College of Medicine, University of Illinois, Chicago, Illinois

THERE are many problems arising in
the public health administration of
a municipal milk supply that in these
days require considerable thought and
study. The lack of uniformity of these
administrative practices illustrates the
confusion in the minds of administra-
tive officers.

The regulation of a municipal fresh
fluid milk supply can, for convenience,
be :divided into three phases or stages:

The prepasteurization of raw milk.

The pasteurization.
The postpasteurization.

PREPASTEURIZATION

The regulation of the production,
handling, and transportation of the raw
milk is the most difficult phase of regu-
lation from an administrative stand-
point. The dairy farms producing
milk are beyond the police jurisdiction
of the municipality consuming the milk.
The usual procedure is to issue certifi-
cates of approval, sanitation, or permits
to such producing farms after certain
physical requirements have been met.
The type of inspection differs on
various milk sheds. In many areas,
the industry assumes the burden of this
inspection under varying degrees of
health departnient supervision. In
some instances the entire inspection of
dairy farms is done by the health de-
partment. Then again, there is a dual

_inspection service: one maintained by
the industry and another by the tax-
supported health department.

* Read before The American Public Health
Association,. Atlantic City, October 17, 1941,

There are two schools of thought
and practice relative to the standards
for the quality of a raw milk supply
transported into an urban community.
One group contends that there are no
practical methods of examination that
can be used to determine the sanitary
quality or public health safety of the
raw milk supply; hence the necessity
of controlling and regulating milk on
the farm when and where it is pro-
duced. The other group places greater
emphasis on the sanitary quality of the
milk after it leaves the farm and before
it is pasteurized. This latter group
usually enforces environmental sanita-
tion of dairy farms by inspection, but "
places more emphasis on the examina-
tion of the milk supply by the Breed
direct microscopic test, methylene blue
reductase test, taste and odor of the
milk, etc. A combination of these tests
is in use in some of our largest milk
sheds. When one examines the avail-
able records, there does not appear to
be any detectable public health advan-
tage enjoyed by the consumers as a
result of the use of either of these two
procedures for regulating raw milk.

Healthy cows, safe water supply,
sanitary - disposal of human excreta,
properly constructed barns, and milk
houses with the physical equipment for
the cleaning and disinfecting of utensils
and the cooling of milk can be deter-
mined by inspection. The daily use of
these facilities by the producer is a
personal equation and habit factor
which cannot be enforced by inspection
by the health department. Healthy
cows, cleanliness, and proper cooling
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are the underlying factors in farm
sanitation.

A careful review of the literature,
combined with personal administrative
expericnce, has failed to show an
advantage of the present Standard
Mcthods of bacterial plate count as a
proper index for the sanitary quality
of milk. The use of newer media and
lower incubation temperature has con-
tributed toward confusion in interpre-
tation of the significance of bacterial
plate counts. - It should be remembered
that bacterial plate counts are only one
of the various methods of escertaining
the sanitary quality of milk, and like-
wise it should be kept in mind that this
method is subject to considerable vari-
ations due to the involved technical
" procedures. This is the most expensive
yardstick we employ in determining
the samtary quality of our milk sup-
ply. Its proper place should be only as
one of the tests, but alone it can be
misleading, particularly unless a large
number of samples are repeatedly
examined, thereby considerably in-
creasing the costs of regulation.

PASTEURIZATION

The major development in the last
decade in milk sanitation has been in
improvement in pasteurization. It is
true that we have used pasteurization
for three decades to aid in safeguard-
ing our milk, but there has been con-
siderable progress made in perfecting
the technic and equipment used in the
actual pasteurization process. The de-
velopment of the phosphatase test has
given us confidence in the efficiency of
these new methods and devices. The
pasteurization of milk carried out in
modern equipment, with its automatic
controlling accessory and safety de-
vices, represents an engineering devel-
opment that is making this treatment
really precise.

POSTPASTEURIZATION

This period of regulation includes
the time interval after the milk is
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pasteurized and until it is delivered in
fresh fluid form to the consumer. If
we could deliver to the consumer a
bottle of milk equal in sanitary and
health promoting qualities to the milk
that leaves the pasteurizer, some of our
health department problems might be
solved.

The bacteriological control of milk
before and after pasteurization presents
different problems. The raw or pre-
pasteurized milk contains a variety of
bacteria : some come from the udder of
the cow, some from the environment of
the barn, and niany are derived from
utensils, milking machines, and various
pieces of equipment that may- not have
been cleaned properly. The latter
group is usually thermoduric and sur-
vive killing temperatures for disease-
producing bacteria. The postpasteuri-
zation bacterial
more to do with keeping qualities of
the milk than with the public health
significance of the bacterial flora as
determined by refinements of estab-
lished technical procedures. We ‘do
not have practical methods nor do we
attempt to apply quantitative bacterio-
logical procedures to determine disease-
producing bacteria in a milk supply.
Our methods at present consist of
determining all of the bacteria that
may grow in a milk sample under
strict and standardized procedures of
media composition and  incubation
temperature. The media and tempera-
ture are more concerned with deter-
mining the keeping qualities of the

milk than with the public health sig- ‘

nificance of the milk sample. Every
administrative officer should separate
the commercial advantages of increas-
ing keeping qualities versus the pro-
tection of the health of the public.
The total qualitative bacterial count
of milk after pasteurization is not as
significant (as now practiced) from a

-~

flora of milk. have

general sanitary standpoint as before

pasteurization.
in small retail containers, the oppor-
tunity for contamination by human
bacteria are enhanced. When a 10,000

When milk is bottled
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gallon tank of milk is brought to the
pasteurizer and then broken up into
40,000 to 50,000 individual units, each
handled several times Dby different
hands, the opportunity or probability
of contamination is increased in pro-
portion to the surface exposure of the
retail package. This necessitates pro-
tection of the milk from contamination
also after pasteurization and bottling.
Hood closures that will be as effective
in protecting the contents of the bottle
as the pasteurization equipment is
effective in destroying harmful bac-
teria, are certainly essential for a safe
milk supply.

A total bacterial count of a quart of
pasteurized milk may be 10,000 bac-
téria per ml. immediately after filling
and cooling, and 15,000 when delivered
to the consumer. If this is due to
contamination of bacteria of human
origin, such as salivary or fecal bac-
teria, then such a milk is unsafe for
human consumption. But if the in-
crease is due to lack of cooling or
refrigeration, then there should be
little apprehension as to the public
health significance of the fifty percent
increase in the bacterial count. The
significant factor in postpasteurized
milk is the types of bacteria present in
the milk—are they survivals of the
prepasteurized flora or are they added
to the milk after it was pasteurxzed due
to human contact?

DiscussioN

There are many unanswered ques-
tions concerning administrative prob-
lems in controlling and regulating a
municipal milk supply. Suppose a raw
milk has a bacterial plate count of
100,000 or 1,000,000 per cubic centi-
meter and is properly and effectively
pasteurized. Has the postpasteurized
product, if efficiently protected from
extraneous contamination, any differ-
ent nutritive properties in these two
samples? There is nothing in the
literature to show any differences upon
the health of the consumers of these
two hypothetical samples. All of the
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vbservations bearing on this question
were made before we had effective
pasteurization equipment and chemical
methods of checking and verifying the
efficiency of the process.

The public health regulations gov-
erning and controlling milk should be
for the purpose of insuring a whole-
some and nutritious milk, free of
disease-producing bacteria and irritat-
ing substances. If these regulations
are extended beyond this field, they
may become a burden to the mdustry
and the consumer.

The death rates for typhoid fever
serve as an index of sanitation in a
community. The . death rates per
100,000 rural population in 1900 was
45.8, in 1910 it was 23.3, in 1920 it
was 9.6, in 1930 it was 6.6 and in 1939
it was 1.8. This indicates that our
rura! population has approximately
equally ' sanitary safeguards as the
urban population. Table 1 shows the
typhoid death rates for the total popu-

TABLE 1

UNITED STATES REGISTRATION AREA
TypHoiD DEATH RATES -

Year Total Urban Rural
1900 35.4 19.7 45.8
1910 22.8 22.4 23.3 -
1920 7.6 . 5.5 9.6
1930 4.8 2.8 6.6
1935 2.8 2.2 3.6
1939 - 1.6 1.4 1.8

lation, urban and rural, in the United
States Registration Area from 1910 to
1939. We <an no longer regard the
rural areas as typhoid reservoirs. As
the sanitary environment of our rural
areas improves, the hazards of cou-
tamination from this source decrease in
the same proportion. '

Public health practice and procedures
change with the advancement of knowl-
edge, and the regulations are adjusted
to meet the situations as they exist.
A Comunittee on Administrative Prac-
tice in regard to.communicable diseases
of this Association frequently makes
reports embodying its recommenda-
tions relative to methods, procedures,
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etc. to reduce the incidence, morbidity
and mortality of certain diseases or
groups of diseases. Some of these
recommendations have involved radical
departures from the usual quarantine
and placarding practices. These have,
as a whole, been favorably accepted
by the -public health administrative
officials, Why cannot the same prac-
tice and policies be carried out by the
divisions of the health departments
- concerned with milk control as is and
has been in vogue in respect to com-
municable disease control?
We began our farm sanitary regula-
- tions governing milk production when
the rural areas were reservoirs for
enteric diseases. The last two decades
show a marked improvement in rural
sanitation; in fact, the incidence of
typhoid fever is the same as in urban
communities. The first handler of the
dairy farm’s milk, the receiving sta-
tion, can now be used as the testing
area to determine if utensils are clean
and disinfected, if the milk has been
kept cool, etc. We can now shift our
admiinistrative control with a reason-
able degree of assurance from the
broad shed to the bottlenecks where
we can regulate and examine the
product in a practical manner. The
_ facilities for proper milk production

.can be ascertained by farm inspection
which can be made less frequently than
when we attempt to-control the sani-
tary quality of the milk on the farm.

We should continue the present
regulations regarding pasteurization.
These rules are rigid and capable of
being supervised and checked by vari-
ous recording devices during operation,
and by chemical tests to determine if
all of the milk has been properly
pasteurized.

We need to place more emphasis on
the postpasteurization handling of
milk. Better packaging of the pas-
teurized milk is desirable. The human
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contact with the final consumer’s bottle
of milk requires more study in order
to make this phase equal in efficiency
to the prepasteurization and pasteuri-
zation phases. The cleansing and dis-
infection of the bottle can be carried
out with modern equipment if the
operation is supervised comparable to
the scrutiny given to pasteurization
equipment and its proper operation.
The milk must then be protected
against contamination and adulteration
until -consumed. Better methods of
determining effective closures of bottles
need to be developed. If water, mois-
ture, etc. can get from the outside into
the milk in the bottle, a definite health
hazard will exist. The frequent hand
contact will deposit bacteria of salivary
or fecal origin on the external surface
adjacent to the cap or hood and these
bacteria will be transferred to the milk
with any liquid that may gain entrance.
The total bacterial count may_ not
increase but a few bacteria per cubic
centimeter but the significance of these
few hundred human strains in the post-
pasteurized quart of milk have definite
public health hazards. _

There is an undeniable tendency in
the public health administration of
milk to retain all existing rules and .
add new ones from time to time.
There is a tendency to pyramid regu-
latory measures. The bottom of the
structure may be its weakest part
because it is the oldest and has not
been altered or revised based upon
accumulation of knowledge and experi-
ence. The less inspection and regula-
tion we can do to insure a wholesome,
sanitary, and drinkable milk, the better
off we are in the long run. Many of
us recognize the pitfalls of over-inspec-
tion and excessive regulations. We
defeat our objective when we do so.
We hamstring the industry, we over-
load the taxpayer, and the consumers
pay for a fictitious quality of product.
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Problems Incident to the Productlon and Use of
Homogenized Milk*

G. M. TrouT

Michigan Agricultural Experiment Stotion, East Lansing, Michigan

WHILE homogenized milk has been
readily accepted by the consumer
almost beyond comprehension, the
processing and distribution of homo-
genized milk has not been without
its problems. These problems, trouble-
some as they may seem at times, are
not without solution. It should be em-
phasized, however, that homogenized
milk is not alone in respect to prob-
lems. In fact, any product has its own
peculiar problems incident to produc-
tion, processing, and distribution.

Too often we think of the process of
homogenization only as one reducing
the size of the fat globules to the ex-
tent that they no longer rise to form a
cream layer and that that is all which
does occur as a result of the process.
The very fact that the fat globules are
rendered much smaller in size thus
creating’ new and increased surface
area and dispersing the fat uniformly
throughout the milk, results in a prod-
uct which no longer behaves in many
respects as milk normally does. These
problems may be roughly classified as
follows:

. Processing

. Packaging

. Distribution

. Laboratory control

. Cooking
. Utilization of returns

AN LN—

ProcessiNG
In the field of processing there are
at least five problems to which the
attention of the production manager
should be called. These are:

* Address delivered before &
Washington Institute of Dairying,
Wash., February 26, 1942,

State Co]le;ie of
at Pullman,

. Rancidity

. Sedimentation

. Increased bacterial counts

. Inefficient homogenization relative to
standards

. Cream line

w o N =

Fortunately, practically all the prob-
lems incident to the production and
processing of homogenized milk may
be readily solved. However, if the
plant manager is not aware of the
problem, difficulty may be encountered.
Probably the chief problem in homo-
genizing milk is_that of the develop-
ment of rancidity. Unless the milk is
processed at a temperature sufficiently
high to inactivate the enzyme lipase
causing lipolysis, all homogenized milk
soon becomes so rancid, bitter, and
soapy, that it cannot be used for edible
purposes. Thus, if milk is to be homo-
genized, it must be pasteurized prior
to homogenization or immediately
following the process. Furthermore,
homogenized, pasteurized milk must
not be contaminated with raw non-
homogenized milk. The introduction

. of a small percentage of raw milk to

the homogenized product induces lipol-
ysis, or fat splitting, about as rapidly
as though the milk had been homo-
genized raw. This problem has been
successfully solved by recognizing the
behavior of raw milk resulting from
homogenization and heat-treating the
milk accordingly. -

Another problem in processing milk
of quite some concern, which is not
entirely eliminated in the homogenized
milk industry today, is that of sedi-
mentation. Despite the fact that the
milk may have been filtered, the



234

homogenized product may show a
flocculent, smudgy precipitate in the
bottom of the bottle after 24 hours
standing regardless of the pressure
used. Particularly at some seasons of
the year is sedimentation in homogen-
ized milk troublesome. An analysis
of this sediment shows it to he com-
posed largely of milk cells, milk solids,
colloidal dirt, and some milk fat. In
other words, it compares quite favor-
ably with that of separator slime.
Sedimentation of homogenized milk
has been successfully eliminated by
subjecting the milk to centrifugal force
as in clarification. While clarification
may be more efficient following homo-
genization, experiments have heen
demonstrated - that sedimentation of
homogenized milk may be overcome
by clarifying the milk prior to homo-
genization. If sedimentation is to be

" overcome in part without submitting-

the milk to clarification, then special
attention must be made to securing a
clean milk supply and to processing the
milk through a scrupulously clean
machine.
~ Increased bacterial counts have been
a matter of some concern to those dis-
tributing homogenized milk. Actually,
increased bacterial counts in homogen-
ized milk over the same milk non-
homogenized is largely a matter of
fancy rather than one of reality. True,
the homogenizing process breaks up
the clumps of bacteria so that in plate-
counting the milk, higher counts may
be obtained. However, such higher
counts are apparent rather than real.
- It must not be overlooked that the
modern homogenizer which is com-
pletely demountable may be as readily
sanitized as any piece of equipment
with which the milk comes in contact.
Furthermore, the increased tempera-
ture above that of pasteurization re-
sulting from the pressure of homogeni-

zation may be a factor responsible for

further destruction of the bacteria of
the milk, thereby tending to keep down
the bacterial count of the homogenized
product. The very fact that homo-
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genized milk is put on the market
today by many plants with no higher
hacterial count than experienced in
pasteurized milk shows conclusively
that this problem is apparent rather
than real. :

At the present time much concern
is being felt over homogenized milk
not meeting the standards set up for
the product. Some evidence is avail-
able showing that some commercial
milk thus processed is not quite meet-
ing the standards for homogenized
milk. Apparently, either the standards
for the product are too stringent or
else it may be necessary to subject the
milk to somewhat higher operating
pressures. Generally, at least 2,500
pounds pressure per square inch are
necessary if homogenized milk is to
meet the standards for the product.

Another problem in processing
which occurs from time to time is that
of cream line or a cream plug. Such a
problem would seem never to be asso-
ciated with homogenized milk, yet the
problem occasionally manifests itself.
Two causes may be mentioned. Either
the milk is insufficiently homogenized
or else the homogenized milk is con-
taminated with non-homogenized milk.
In the latter case the homogenized
milk may have been put through the
bottler after non-homogenized milk had
been bottled without previously having -
washed the equipment, In some cases
a dead-end pipe filled with non-
homogenized milk may feed such milk
into the line later on during bottling
of homogenized milk, thus giving a
cream line or a cream plug to the
homogenized milk. - As long as the
entire lot of milk is properly homo-
genized and bottled without subsequent
contamination with non-homogenized
milk the trouble with cream plug
should not exist.

PackacinG
In the packaging of homogenized
milk one major problem exists: This
problem is that of foaming so that
difficulty is experienced in properly
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filled bottles. This problem has not
been successfully solved to the satis-
faction of all. To our present knowl-
-edge the best procedure is to carry a
high head of milk in the cooler trough
and the bottling supply tank, making
certain that no air leaks are in the line
and that the bottler is operated at slow
speed. Probably vacuum filling of
bottles at a comparatively high tem-
perature offers some remedy. Also
homogenization prior to pasteurization
in the lipase-active zone may overcoine
foam in part. However, this is a dan-
gerous procedure to follow in most
cases.

DisTrRIBUTION

In the field of distribution three
problems manifest themselves: First,
an unattractive appearing bottle due to
seepage, , particularly in the summer
months when the bottles are not
properly refrigerated enroute; second,
seepage of the homogenized milk either
around the cap seat or through the
staple holes of the cap itself ; and third,
a watery appearance resulting from
partial freezing of the milk in the
northern climates during the winter
months. ~

The unattractive bottle occurring
sometimes during the summer months
may be overcome by controlling the
seepage. In overcoming seepage the
56 mm. cap milk bottle may be filled
to one-quarter inch of the cap seat.
This fill allows sufficient volume for
expansion that seepage does not
occur. The real solution to seepage
of homogenized milk is adequate re«
frigeration from the plant to the con-
sumer’s refrigerator. Also during the
winter months bottles of homogenized
milk may be unattractive. When
homogenized milk freezes it does not
force up the cap as it does in non-
homogenized milk. Instead of the
frozen homogenized milk gradually
pushing the cap up, the milk is first
forced out from under the cap seat
where it runs down over the sides
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of the bottle forming a candle-drip
appearance. -

When frozen homogenized milk is
defrosted, the upper portion of milk
appears quite watery as though it had
actually been diluted with water,
Strange as it may seem the fat does
not rise to the surface in frozen homo-
genized milk to form a cream layer,
but actually settles out to a greater or
less extent, depending largely upon
the rate of defrosting. :

LaBorATORY CONTROL

The plant or health laboratory fre-
quently has encountered difficulties in
laboratory control of homogenized
milk.” These laboratories are chiefly
concerned with the legality of the fat
test of the milk and whether the milk-
attains the standard set for homogen-
ized milk. Many experiments have
shown conclusively that homogenized
milk may be readily tested by the
Babcock procedure, provided some
modifications are made. The use of
sulphuric acid having a specific gravity
of 1.815 to 1.820 is to be recommended
in making the fat test of homogenized
milk. Precaution should be taken to
know that the temperatures of both
the milk and of the acid are about
70° F. Also the acid-milk mixture
should be rotated gently at first and
then agitated longer before the test
bottles are placed in the centrifuge.
Despite some little difficulty at times in
making a clear fat test of homogenized
milk, data show that homogenized
milk may be tested readily with the
results checking within 0.1 percent of
that obtained on non-homogenized
milk. This variation is within the
tolerance provided fot the fat percent
of non-homogenized milk as specified
by the American Dairy Science
Association.

- T checking the efficiency of homo-
genization, the upper 100 ml. are tested
for fat and compared with the fat test
of the remainder after the 100 ml. has
been removed. The definition for
homogenized milk given by the U. S.
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Public Health Service is used as a
standard. This definition is as follows :

“Homogenized milk is milk which has
been treated in such manner as to insure
breakup of the fat globules to such an extent
after 48 hours storage no visible cream sepa-
ration occurs on the milk and the fat per-
centage of the top 100 c.c. of milk in a quart
bottle, or of proportionate volumes in con-
tainers of other sizes, does differ by more
than five percent of itself from the fat per-
centage of the remaining milk as determined
after thorough mixing.”

Unfortunately, variations in the
manner of securing the 100 ml. por-
tion of milk results in wide variations
in the test of that portion. Generally,
methods involving the siphoning off of
the upper layer without disturbing the
- under layer comes nearer giving a
‘true picture of fat migration in the
homogenized milk than do methods in
which the underlayers are disturbed.
Microscopic examination is very fre-
quently employed also in checking the
efficiency of homogenization. It is
generally recognized that in properly
homogenized milk the fat globules
should not exceed two microns in
diameter.

COOKING

In view of the fact that within a
decade homogenized milk has become a
standard food item in many homes, it
seems strange that a problem should
arise relative to its use in the home.
However, its use in cookery particu-
larly, has given rise to some problems.
The problems are chiefly concerned
with the curdling of the milk. Appar-
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ently homogenized milk is more sensi-
tive to heat, especially when the milk
is used in cookery involving relatively
high calcium values. On the other
hand, this curdling of homogenized
milk in cooking may be of distinct
advantage in several types of cookery,
custard for example, rather than a
disadvantage. However, the problem
should be recognized and our cus-
tomers educated to it.

UTILIZATION orF RETURNS

When homogenized milk was first
introduced to the public the matter of
the utilization of returns was of very
vital concern. However, at the pres-
ent time little is heard of this particular
problem. In the first place, the amount
of milk homogenized above that of the
route demands is kept at a minimum.
Studies have shown that that which is
returned may be successfully utilized
in making of buttermilk and cottage
cheese. Separation of the returned

. homogenized milk would seem.to be a

questionable procedure to follow, par-
ticularly when the milk met the public
health standards as to fat dispersion.

CoNncLusioN

While homogenized milk apparently
gives rise to numerous problems, these
problems fortunately may be solved.
Let it be recognized that problems exist
in the processing and distribution of
any product and homogenized milk is
no exception. The general acceptance
of homogenized milk indicates that the
problems are not insurmountable.

Thirty-first Annual Meeting

‘Octoper 30 and 31
Headquarters: Hotel Jefferson

St. Louis, Missouri
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Thermoduric Organisms in Relation to High-Temper-
ature Short-Time Pasteurization*
F. W. Fasian

Research Professor of Bacteriology, De[:artment of Bacteriology und Hygtene
Michigan State College, East Lansing, Mich.

INTRODUCTION

FROM the standpoint of temperature
relationships, there are different
kinds of bacteria: some that can live
and grow at very low, some at very
high, and some at tempecratures in
between. The bacteriologist classifies
these, three groups as follows:

Temperature Range
A

"Mini- Opti- Maxi-
Name mum mum mum
Cryophilic bacteria  32°F 59°F 86°F
Mesophilic bacteria 59°F 98.6°F  113°F
Thermophilic
bacteria 113°F  131°F  158°F
The term “thermoduric” is not in-
cluded in this classification. The rea-

son is that it is a specialized term.
Thermoduric in dairy bacteriology is
used to designate a group of bacteria
which will withstand the temperature
of milk pasteurization, 140 to 145° F
for 30 minutes or 160-161° F. for 15
to 16 seconds, but will not grow at this
temperature. It is a watter of heat
. tolerance or resistance and not growth,
In contradistinction to this, the term
thermophilic means heat loving and
growth only in the presence of heat.

It, therefore, is evident that we
should expect to find more thermo-
philic bacteria in milk pasteurized at
142 to 145° F. for 30 minutes than in
milk pasteurized at 160 to 161° F. for
15 to 16 seconds since the pasteurizing
temperature is within the growth range
of thermophilic bacteria and there is
sufficient time for them to grow, espe-

* Paper given at Dairy Conference, Ohio State
University, Columbus, Ohio, Feb. 11, 1942,

cially since milk may remain in the
pasteurizing vat longer than the 30
minute interval. Conversely we should
expect to find more thermoduric bac-
teria in the high temperature, short-
time pasteurized milk than in the low-
temperature, long-time pasteurized
milk since they are heat resistant but
are not able to grow at 142 to 145° F.
but the longer time at this temperature
is unfavorable to them. Thus, it be-
comes evident that the farm presents
a greater possibility of thermoduric
contamination in milk while for' ther-
mophilic bacteria, the holding type of
pasteurizer is the chief source of con-
tamination. In short, thermoduric
bacteria are a problem of the producer,

and thermophilic bacteria of the dealer.

ExAMPLES oF THERMODURIC
BACTERIA

Keeping in mind that the term
thermoduric' refers to a group of bac-
teria and not any one species or even
genus of bacteria, let us see the kind
of bacteria that are able to withstand
pasteurizing temperatures. Most in-
vestigators (7, 11, 21, and 26) agree
that the micrococci predominate. Here
are the names of some of the more
common ones that survive pasteuriza-
tion: Micrococcus albus, Micrococcus
aureus, Micrococcus candidus, Micro-
coccus  conglomeratus, Micrococcus
epidermidis, Micrococcus luteus, and
Micrococcus varians. The next most
commonly found group are the strep-
tococci such as Streptococcus thermo-
philus, Streptococcus liquefaciens,
Streptococcus bovis, Streptococcus
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glvcerinaceous, Sireptococcus inulina-
ceus, Streptococcus fecalis, and Strep-
tococeus zymogenes.

After the streptococci, sarcinae are
most prevalent such as Sarcina lutea
and Sarcina rosea. Next come the rod
shaped bacteria mostly of the sporo-
genic type such as Bacillus cerens and
Bacillus subtilis. Some idea of the
relative numbers of each of these four
groups of bacteria which survive pas-
teurization in milk is given by the data
of Hileman et al. (7). They found in
the laboratory pasteurization of 484
samples of milk from 49 producers
that the surviving bacteria were com-
posed of 79.3 percent micrococci, 7.4
percent streptococci, 8.1 percent sar-

" cinae and 5.2 percent rods.

THE SouRrRCE oF THERMODURIC
BAcTERIA

There is evidence to indicate that
one of the principal sources of thermo-
duric bacteria is the udder of the cow.
Harding and Wilson (6) isolated 71
groups of organisms from 900 samples
of milk drawn aseptically from the
udders of cows. They found no spore
formers and about 75 percent micro-
cocci. Later Alice Breed (1) studied
the micrococci present in the normal
udder. Of the micrococci isolated from
the udder by these investigators, more
than 40 percent were thermoduric.

A second source of thermoduric bac-
teria in market milk are the farm
utensils such as the milk pails, cans,
and the milking machines. = Robert-
son (24, 25, 30) has shown that they
will survive the concentrations of
chlorine and salt brines as used to
sterilize milk cans and pails on farms.
Utensils not properly drained and

cleaned will contain sufficient nutrients -

for prolific growth of bacteria, many
of which may be thermoduric types (24,
25, 31). When it comes to milking
machines, there is ample evidence (3,
12, 14, 20, 23, 28) to show that they
may be a prolific source of not only
thermoduric but a great- many other
types of bacteria.

THERMODURIC ORGANISMS

All evidence indicates that many of
the thermoduric bacteria especially the
micrococci found in milk originate in
the udder and are carried by the milk
to the pails, cans, and milking ma-
chines. If these farm utensils are not
cared for properly, they may be a rich
source of thermoduric bacteria. This
of course does not exclude other
sources of contamination such as soil,
feed, etc.

That there are many "bacteria with
different degrees of sensitivity to heat
is evidenced by the fact that there
seemis to be little relationship between
bacterial counts of milk before and
after pasteurization either by the hold-
ing or the high-temperature, short-time
methods (20).

SANITARY -SIGNIFICANCE OF THERMO-
DURIC BACTERIA

There is no evidence to indicate that
the thermoduric bacteria cause disease.
From what has been said so far, it
should be clear that the presence of
excessive bacterial counts in mitk due
to thermoduric organsms would indi-
cate improper care of milking utensils
such as milk pails, cans, and milking
machines. This type of carelessness is
not good sanitation and should not be -

. condoned.

MEeTHODS OF PASTEURIZING MILK

There are in use in this country to-
day two commonly used methods of
pasteurizing milk: (1) The holding
method which consists in heating the
milk to 142 to 145° F., and holding it
for 30 minutes. (2) The high-tem-
perature, short-time method which con-
sists in heating the milk to 160-161°
F. for 15 to 16 seconds. ‘A third
method, the so-called “High-Pasteuri-
zation” method should be mentioned
since it is widely used in continental
Europe. In this method the milk is
heated to 176 to 185° F. and held
momentarily. However, we shall con-
fine our remarks to the first two
methods since they are in general use
in America today. IEach of the first
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two methods has its adherents and
each has advantages and disadvantages.
These may be found elsewhere in the
literature (8, 22).

One of the first questions that should
interest you is, Do both methods kill
pathogenic bacteria? The answer is
yes. There is no question about the
holding method since it has been used
successfully for years. Whenever there
is a question of this nature raised, it is
in connection with the short-time, high-
temperature method of pasteurization.
Why should there be any doubt about
The real reason, I be-

lieve, is to be found in the history of
pasteurization in this country.

One of the first methods of pasteuri-

zation used for market milk was the
so-called “flash pasteurization™ one,
starting about 1890. It was used ex-
tensively in the United States from
about 1900 to 1914. As practiced at
that time, flash pasteurization consisted
in rapidly heating the milk to 160° F.
and immediately cooling. There were
no automatic temperature controls such
as we have today. Naturally with such
an uncontrolled method there were
slips and inefficient pasteurization. As
a result, there were disease epidemics
- traced to flash pasteurized milk. Con-
sequently this method came into disre-
pute. It is the memory of these early
experiences which still lingers in the
minds of many of the older milk con-
trol officials and this has built up the
prejudice which still exists in their
minds against high-temperature short-
time pasteurization.

WHAT ARE THE Facrs?

About 1925 an electrical method of
high-temperature short-time pasteuri-
zation of milk was introduced, and in
1927, it was tested and accepted by the
Pennsylvania State Health Depart-
ment (5) and put into large scale com-
mercial use in Pittsburgh. In 1928,
the New York State Health Depart-
ment (29) tested this type of pasteuri-
zation. It was accepted by them, as
~ well as the U. S. Public Health Serv-
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ice, Massachusetts State Health De-
partment, and many cities, especially
those operating under the U. S. Public
Health Service Milk Ordinance. By
1935 according to Irwin (13), there
were 76 plants in the United States
using either the electric or hot water
type of high-temperature, short-time
pasteurizing equipment. I have seen
no figures available on the number of
installations of this type since Irwin’s,
but every one familiar with the facts
knows that a very great many units
have been installed not only in the
United States but also in Canada and
the British Isles.

Why has high-temperature short-
time pastéurization again come into
favor after being in the “dog-house”
for a decade or so? The first reason
is because of the mechanical changes -
which have been ‘made in the equip-
ment so as to make it reliable and fool-
proof. When the milk is in contact
with the pasteurizing temperature only
a few seconds, usually 15 to 16, there
must be no slips and no guess work.
The machines must deliver the goods
and they have been designed to do just
that.

The second reason which is really
based on the first is that numerous in-
vestigators (5, 10, 16, 17, 19, 29) have
shown that the temperatures and times'
used did and would actually kill
pathogenic bacteria under commercial
conditions. And finally a third reason,
predicated on the second, is the large
number of units of high-temperature
short-time pasteurizers which have
been operated successfully since 1927
without a single epidemic of disease
having been traced to them. Of course
there are other reasons, economic and
engineering, which should be consid-
ered in a full discussion of the subject
but we are interested only in the bac-
teriology of the subject.

ADVANTAGES AND DISADVANTAGES
BACTERIOLOGICALLY

Dahlberg (2), taking the data of
North and Park (19) and plotting
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them on semilog graph paper, has
shown that, accepting 142° F. for 30
minutes as the proper pasteurization
standard, a series of standards could
_be calculated which were comparable
from the standpoint of margins of
safety in protecting the public against
disease germs in milk. He found that
“while the total time variation became
less with increased temperatures of
pasteurization, the time required to
destroy the tubercle bacillus was ‘ex-
ceeded at each temperature variation
by the same percentage of the total
variation. Pasteurization at 142° F.
permitted a maximum time variation
of 20 minutes while 160° F. gave a
safety period of five seconds.” From
the standpoint of temperature varia-
tion, “if the holding time was exactly
30 minutes, the maximum temperature
variation was from 136° to 144° F.
but at exactly 16 seconds holding, the
temperature variation was from 159°
to 161.25° F.” The 5-second safety
_ period at 160° F. means, when trans-
lated into practical terms, that if milk
is held 11 seconds instead of 16 sec-
onds or if the temperature is allowed to
drop below 159° F. when the holding
period is actually 16 seconds, then in-
fected milk may result. .
A second disadvantage of the high-
temperature, short-time method of
pasteurization is the higher bacterial
counts obtained with many milk sup-
plies when this ‘method is used (3, 8,
20, 23). Comparisons made with the
same milk pasteurized by the holding
and the high-temperature, short-time
method showed this to be the case.
This has increased the cost of labora-
tory and ficld work to hold the counts
down to within legal limits. From
what has been said previously. it is evi-
dent that a part of the increased count
is directly attributable to thermoduric
organisms which are better able to
withstand the higher temperatures and
shorter pasteurization times than they
are at the lower temperature and longer
pasteurization times.

Andther factor which is also respon-

THERMODURIC ORGANISMS

sible not only for the higher total
counts in raw and pasteurized milk but
for relatively larger percentages of
thermoduric bacteria in raw milk is
the change to a more nutritious official
medium and an optional lower incuba-
tion temperature (9).

The phosphatase test is of value as
a control and an additional means of
checking adequate pasteurization since
Mattick and Hiscox (17) found that
tubercle bacilli in the numbers in
which they occur in naturally infected
milk were killed at 158° F. in 11.5
seconds, after being in the regenerating
and heating sections, at a temperdture
culminating at 158.5¢ F. for about 16
seconds. The phosphatase test re-
mains positive at holding temperatures
below 160° F. for 11.5 seconds. They
concluded that 162° F. for 15 seconds
afforded a sufficient margin of safety,
and any significant departure from this
time and temperature would be re-
vealed by the phosphatase test which is
still positive at temperatures and times
at which the tubercle bacilli are unable
to survive.

MEeTtHODS OF DETECTING THERMO-
DURIC BACTERIA

There are several methods for deter-
mining the individual farms that are
contributing excessive numbers of
thermoduric bacteria to a milk supply.
One commonly used method, first sug-
gested by Taylor (28), is to pasteurize
samples of milk from individual pro-
ducers in the laboratory and then plate
them. This is expensive and time con-
suming. To cut down the expense,
Myers and Pence (18) inoculated a
standard loopful, 0.001 or 0.01 ml. of
laboratory pasteurized milk into an
oval test tube containing melted stand-
ard milk agar, mixed well, and incu-
bated at 37° C. for 48 hours. Their
data show very good agreement be-
tween the standard plate count and
this less expensive method.

Another method (8) is to pasteurize
the samples in the laboratory at 161°
F. for 16 seconds, then incubate them
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for seven hours at 37° C., after which
they are examined microscopically.
Mallmann et al. (15) incubated the raw
milk for two hours at 58° to 60° C.
after which a microscopic examination
was made. They claim that the viable
thermoduric bacteria present in raw
milk may be determined in this man-
ner since all the non-thermoduric bac-
teria have been destroyed and will dis-
solve during the two hour incubation
period. They propose a standard of
not more than 40,000 thermoduric bac-
teria in raw milk as determined by this
method. Most investigators (20, 23,
31) find that laboratory pasteurization
tends to give lower bacterial counts
than commercial pasteurization, irre-
spective of the time and temperature
used.

It is also interesting to note that
Parfit (20) found that methylene blue
tests were not an accurate index of
thermoduric bacteria. Thus, shippers’
milk might pass a satisfactory methyl-
ene blue test and yet be the source of
thermoduric bacteria ‘in the milk

supply.

SUMMARY

Thermoduric bacteria are a group of
bacteria which are able to withstand
pasteurizing temperatures but are not
able to multiply at these temperatures.
Four groups of thermoduric_bacteria
are commonly found in milk, viz.,
micrococci, streptococci, sarcinae and
bacilli. Of these four groups, the
micrococci are by far the most com-
“mon. One of the principal sources of
thermoduric bacteria is the cow’s
udder since milk drawn aseptically
from the udder-predominates in micro-
cocci. Many species cf these have been
demonstrated to be the same as the
thermoduric bacteria found in milk.
Other sources of thermoduric bacteria
are poorly cleaned and improperly
sterilized milk pails, cans, and milking
machines contaminated with milk from
the udder and from other sources.

There are three methods of pasteur-
izing milk, viz., the low-temperature,
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long-time method, commonly known
as the holding method; the high-tem-
perature short-time method and the
high-temperature method. "The first
two methods are in common use in the
United States while the latter method
is used mostly in continental Europe.

From a bacteriological standpoint, the
high-temperature, short-time method
of pasteurization is effective in killing -
all pathogens commonly found in milk
as the numerous experiments carried
out on a commercial scale have proven.
Additional and more convincing evi-
dence is the absence of disease epi-
demics caused by milk pasteurized in
this type of pasteurizer. Such milk
has been sold to and consumed by
thousands of people every day for the
past decade or more. However, it is
quite generally agreed that the high-
temperature, short-time pasteurization
gives higher bacterial counts with
many milk supplies than the holding
method. A part of the increase in
count is due to thermoduric bacteria.
There seems to be little relationship
between counts on raw milk and the
counts on milk pasteurized by either
method.

There are three different methods of
determining the presence of thermo-
duric bacteria in milk, viz., laboratory
pasteurization, then plating; labora-
tory pasteurization and incubating 7
hours at 37° C,, then examining micro-
scopically ; and incubating raw milk 2
hours at 58° to 60° C., then examin-
ing mcroscopically. Laboratory pas-
teurized milk tends to give lower
counts than commercial pasteurization,
irrespective of the time and tempera-
ture used.

The control of thermoduric bacteria
is a producers’ problem while the con-
trol of thermophilic bacteria is a
dealers’ problem.

REFERENCES

1. Breed, Alice F. Micrococci Present in
the Normal Cow's Udder. N. Y. (Gen-
e\grg) Agr. Exp. Sta. Tech. Bul. 132,

2. Dahlberg, A. C. The Margin of Safety
Between the Thermal Death Points of



242

10.

11.

12.

13.

14.

15.

. Dotterer,

the Tubercule Bacillus and the Thermal
Cream Layer Volume Impairment in
Pasteurizing Milk at Various Tempera-
tures. N. Y. (Geneva) Agr. Exp. Sta.
Tech. Bul. 203. 1932.

W. D. High Temperature
Short Time Pasteurization. Dairy Mfr’s.
Conference. Umiv. Wis., p. 163. 1939,

. Eglinton, R., and Yale, M. W. Heat-

Resistant Yellow Micrococci Associated
with Pasteurized Milk. Ann. Rep. N. Y.
State Assoc. Dairy & Milk Ins,, 5, 63
(1931).

. Final Regort of the Committee Appointed

by the Secretary of Health (Pennsyl-
vania) to Study the Electropure Process
of Milk Treatment. Dec. 21, 1926.
(Unpublished).

. Harding, H. A. and Wilson, J. K. A

Study of the Udder Flora of Cows.
(Geneva) Agr. Exp. Sta. Tech.
Bul 27 1913.

. Hileman, J. L., Leber, H., and Speck,

M. L. Thermoduric Bacteria in Pas-
teurized Milk. II. Studies on the Bac-
teria Surviving Pasteurization with
Special Reference to High-Temperature,
Short-Time - Pasteurization. J. Dairy
Sc., 24, 305-315 (1941).

. Hileman, J. L., and Leber, H. - High-

Temperature, Short-Time Pasteurization
and Its Practical Application in the
Dairy Industry. J. Milk Technol., 4
128 (1941).

. Hileman, J. L., Moss, C., and Stead, B.

Thermoduric Bacteria in Mitk.  III. The
Effect of Changing Agar and Tempera-
ture of Incubation for Plate Counts on
the Problem of Thermoduric Bacteria in
Milk. J. Dairy Sc., 24, 799 (1941).
Holmauist, C. A., and Tiedeman, W. D.
Report to Matthias Nicoll, Jr., Commis-
sioner of Health for New York State.
Feb. 28, 1940.  Unpublished.

Hucker, G. J.- Studies on the Coccaceae.

VIIL. A Study of the Cocci Resisting
Pasteurization Temperatures. N. Y.

(Geneva) Agr. Exp. Sta. Tech. Bul. 134.
1928.

Hussong, R., and Hammer, B. W. The
Pasteurization Efficiencies Secured with
Milk from Individual Farms.
Exp. Sta. Bul. 286. 1931.
Irwin, R. E. The Present Status of
High-Temperature, Short-Time Pasteur-
ization of Milk. Milk Plant Monthly,
24, (3), 24 (1935).

Macy, H. High Bacterial Counts in
Pasteurized Milk—Some Factors In-
volved. Assoc. Bul. Int'l Assoc. Milk
Dealers. 31st year, p. 179, 1939.
Mallmann, W. L., Bryan, C. S., and Fox,
W. K. A New Microscopic Procedure
for the Detecting and Locating of the
Source of Thermophilic Organisms in
Milk. J. Milk Technol., 4, 195 (1941).

Towa Agr.

16.

17.

18.
19.

20.

21.

22,
23.
24,
2.

26.

27.

29.

30.

31.

THERMODURIC ORGANISMS

Mattick, A. T. R, and Hiscox, E. R.
High-Temperature, "Short-Time Pasteur-
ization as a Commercial Process. Elev-
enth World’s Dairy Congress Scientific
Report, 3, p. 344. 1937.

Mattick, A. T. R, and Hiscox, E. R.
ngh Temperature, ’Short-Time Pasteur-
ization: The Destruction of Tubercle
Bacilli and Phosphatase in Large-Scale
Plant. Medical Officer, 61, 177 (1939).
Myers, R. P, and Pence, J. A. A
Simplified Procedure for the Laboratory
Examination of Raw Milk Supplies. J.
Milk Technol., 4, 18 (1941).

North, C. E, and Park, W. H. Stand-
ards for Milk Pasteurization. Am. J.
Hyg., 7, 147 (19275) .
Parfitt, E. H. Some Bacteriological

Problems Involved in High Temperature -
Short-Time Pasteurization. Ann. Rep.
N. Y. State Ass’n Dairy & Milk In-
spectors, 13, 195. 1939.

Prickett, P. 5. Thermophilic and Ther- -
moduric Microorganisms with Special
Reference to Species Isolated from Milk.
V. Description of Spore-Forming Types.
N. Y. (Geneva) Agr. Exp. Sta. Tech.
Bul. 147. 1928.

Putnam, G. W. Facing the Facts on
High Temperature Pasteurization. Milk
Plant Monthly, 24, (12) 26 (1935) )
Quin, J. D,, and Burgwald, L. H. High

Short Holdmg and Low Long Holding.
Ibid., 22, 26 (1933).

Robertson A. H. The Bacterial Flora
of Mllkmg Machines. N. Y. (Geneva)
Agr. Exp. Sta. Tech. Bul. 105. 1924,

Robertson, A. H. The Micrococei Asso-
ciated with Dairy Utensils. Ibid., 112.
1925.

Robertson, A. H. Thermophilic and

Thermoduric Microorganisms with Spe-
cial Reference to Species Isolated from
Milk. III. Description of the Non-
Spore-Forming Thermoduric Organisms
Isolated. Ibid., 131. 1927.

Standard Methods for the Examination
of Dairy Products. Am. Public Health
Assoc. 1941,

. Taylor, G. B. Some Observations on the

Scientific Control of Milk Plants from
the Standpoint of Bacteria. Int'l Ass’n
Dairy & Milk Inspectors. Ann. Rep,
13, 287. 1924.

Wachter, L. M., and Gilbert, Ruth. Un-
published report on tests of the electro-
pure method of milk pasteurization. Feb.
28, 1928.

Whiting, W. A. The Relation Between
the Clumps of Bacteria Found in Market
Milk and the Flora of Dairy Utensils. .
N. Y. (Geneva) Agr. Exp. Sta. Tech.
Bul. 98. 1923.

Yale, M. W. Bacteriological Studies of
a High-Temperature, Short-Time Pas-
teurizer. Ibid., 207. 1933.



243

An Emergency Method For Estimating Bacterial
Populations

(A Preliminary Report)
Ray Hasson

Griffin-Hasson Laboratories, Los Angeles, California

Ir the surface of a suitable solid
medium is flooded with a liquid such
as milk containing dispersed micro-
organisms, and the liquid then poured
. off, there will remain adhering to the
surface a film of the liquid in which
the dispersed organisms are retained.
If such cultures, prepared in suitable
dilutions, are incubated, discrete col-
onies will develop on the surface and
may then be counted.

The area of the surface and the
thickness of the film are the two fac-
tors determining the total amount of
liquid adhering to the surface of the
medium and consequently the number
of organisms so entrapped. The sur-
face area may be fixed by preparing
the medium in containers of deter-
mined size. The thickness of the film
depends upon the conditions under
which the last traces of the liquid are
removed : conditions which affect its
viscosity such as temperature, the time
allowed for draining, and of course the
position of the slab.
these conditions it is possible to obtain
reprociucible colony counts apparently
within the limits affected by random
distribution, over-crowding, etc. Then,
by comparison of such colony counts
with actual plate counts, the relation-
ship between them may be noted and
perhaps expressed as a factor for future
use under like conditions.

For example, we hadve found that

 -the relationship noted when using milk

at room temperatures for the liquid
vehicle carrying' the organisms and

By controlling -

- 85° F

Standard Agar slabs (2 percent agar)
at the same temperatures, having sur-
face-areas of about 20.5 square centi-
meters, is surprisingly like the factor
used in reporting counts from a 1 to
100 dilution. From one sample of
pasteurized milk two duplicate plates
developed 5 colonies and 2. colonies
from a 1 to 100 dilution, while three
agar slabs flooded with the undiluted
milk developed 1, 3, and 4 colonies re-
spectively. A pasteurized, homogenized
milk with a single plate developing 113
colonies from a 1 to 100 dilution, de-
veloped on the agar slabs 116, 123, and
129 colonies respectively. A pasteur-
ized skim milk, plated in two 1 to 100
dilutions, developed in one plate 329
colonies and in a second plate 419 col-
onies, while using this same skim milk
to flood the agar slabs in three bottles,
280 colonies developed in the first, 368
in the second, and 218 in the third with
several spreading colonies. Using a
raw mixed milk but agar slabs with
slightly larger surfaces (about 23.5
squale centimeters) two plates from a
1 to 100 dilution developing 55 and 64
colonies, the flooded slabs developed
68, 66, and 56 colonies respectively.
A sample of milk from a single cow in
1 to 100 dilution developed in plates
24 and 30 colonies. Agar slabs flooded
by this milk at different temperatures,
produced colonies as follows: at 40° F,,
22 colonies at 70° F., 28 colonies ; at
16 colonies; at 100° F., 17
colomes cooled from 100° F. to room
temperature and warmed again to 85°
24 colonies.
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An orange staphylococcus culture
from a milk sample was plated out
from water dilutions and compared
with slabs where the dilutions used for

flooding were made in vecently boiled .

milk, with results as shown in Table 1.

EMERrRGENCY Bactrriar CoNTROL

Sterile skim milk is recommended
for making dilutions.

Since samples for the first flooding
must be shaken very violently to break
up clumps, it is necessary that these
bottles be only partially filled.

Colonies on Slab
(from milk dilutions)
1,014 (24 hour count)
128 (24 hour count)

TABLE 1
Dilution Colonies in Plate
(from water dilutions)
1 to 1,000 *13,624
1 to 10,000 1,442
1 to 100,000 - 158
1 to 1,000,000 . 14

8 and 1 Spreader

* Estimated from the average counts of several representative areas.

Considerable difficulty with spreaders
has been encountered. Since. surface
colonies grow so rapidly, perhaps 24-
hour counts will to some extent obviate
this difficulty, and still be sufficiently
accurate. The advantages of -such
earlier information will appeal to many
engaged in practical control work.
Possibly some growth accelerants may
be added to the medium or to the milk
which will further shorten the time
which must elapse before counts can
be made. For many purposes, such as
_ roughly grading milk, checking steril-
ity of equipment, etc., accurate counts
are often unimportant although both
time and labor-consuming. A glance
-will determine whether few or many
organisms are present. _

This work has been done using 10
milliliters of agar media (2 percent
agar) sterilized in 2 oz. square-bot-
tomed, flint glass bottles fitted, with
molded bakelite caps. To avoid injury
to the cap-liners, caps should not be
screwed down tightly until after sterili-
zation. While the agar is still melted
the bottles are laid on their sides until
the media has hardened.

The counting of colonies is facili-
tated by the use of a magnifying glass,
by spotting with a pen, or by marking
the bottle into suitable squares with a
red pencil. - It is recommended that the
bottle be held toward a light with the
bottom of - the agar slab..nearer to
the eye.

This report is presented with some
hesitancy because of insufficient ex-
perimental material and the uncom-
pleted study of the principles involved,
as well as the most satisfactory methods
for their application. The urgent
needs of workers in the laboratories of
the Armed Services, Public Health,
Milk Plants, etc.—even of Producing
Dairymen themselves—for methods re-
quiring a minimum of time, skilled
labor and laboratory facilities, is offered
in extenuation. It is sincerely hoped
that others will develop the possibili-
ties and limitations of this method as
quickly as possible for use in the na-
tional emergency. It may be particu=
larly suitable for traveling and field
laboratories.

SUMMARY

(1) It has been found that repro-
ducible colony counts within the usual
limits may be obtained by flooding,
draining and incubating slabs of solid
nutrient media with a suspension of
bacteria in a vehicle such as milk or
skim milk if constant conditions of the
area of the slab and the drainage of the
vehicle are maintained. .

(2) These quantitative results may
be correlated with an actual plate
count, and a factor expressing the re-
lationship may be obtained for future.
use under like conditions.

(3) A report has been made of the,
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results of several experiments utilizing
the adherent film of the vehicle in lieu
of formal measurements and dilutions,
and correlating these results with
actual plate counts.

(Note: Dr. R. V. Stone, Department of
Health, Los Angeles, California, points out
that the usefulness of the method does not
necessitate a comparison of the counts ob-
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tained with those by standard methods. The
sterile medium surfaces can be stored’ for
ready use in the event of, say, bombing,
requiring immediate action on milk and
water supplies even though normal facilities
for conducting laboratory work have been
interrupted. The counts on these bottles can
be compared against each other, and serve
as a ‘“screening” procedure to determine
whether or not the samples are relatively
good, fair, or potentially unsafe.—Editor.)

CADMIUM POISONING *

There has been a pronounced in-
crease in the use of cadmium in elec-
troplating materials and alloys. It is
important that the plating industry, in

_its search for substitutes for tin and
other valuable war materials, be cau-
tioned that cadmium is not a suitable
substitute for the plating of utensils
for food. Prior to 1941 there have
been reported in the literature 20 cases
of cadmium poisoning due to the in-

* Cadmium Poisoning, Pub. Health Repts. 57,
601 (1942).

gestion of cadmium. Since January,
1941, there have been reported 315
cases definitely caused by this metal.

Owing to the greatly increased tech-
nical use of cadmium in the manufac-
ture or repair of various types of
containers used for food, several in-
stances have occurred from this cause.
It is also possible that cases of cad-
mium poisoning have been mistaken
for food poisoning owing to the simi-
larity of the symptomatology of cad-
mium poisoning to ordinary so-called
“food poisoning.”

FOOD SERVICE EQUIPMENT *

In February, 1941, a proposed sim-

. plified practice recommendation cover-
ing sizes, dimensions, and details of

construction of cooking and serving

.equipment used by hotels, restaurants,
cafeterias, hospitals, etc., was sub-

* Food Service Equipment. Simplified ‘Practice
Recommendation R182.41, October 1, 1941.

mitted to those concerned for consid-
eration and acceptance as standard
practice. This proposal, - which was
developed by a committee of the Food
Service Equipment Industry, Inc., was
modified by the manufacturers and
users, and then promulgated through
the National Bureau of Standards,
U. S. Department of Commerce.
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Milk In The Army*

Donarp I. THOMPSON
First Lieutenant, Sanitary Corps

THE Army, like the American people
as a whole, is paying more and more
attention to proper nutrition both from
the standpoint of energy value of the
food provided and the balance of the
soldier’s diet.

That milk and milk products are
highly regarded by the Army is shown
by the fact that on a milk equivalent
basis approximately 20 percent of the
foods issued troops in this area is made
up of fluid milk, cheese, ice cream, and
dry skim milk. In addition to these
products, 35-45 grams of butter are
served every man every day.

The Army is well aware of the fact
that close inspection must be main-
tained over the fluid milk it provides
the soldiers. This work is under the
direction of the Camp Veterinarian
and his assistants. The Veterinary
Corps officers maintain inspection of
the milk all the way from the farms
through the milk plants, and regularly
submit samples of milk picked up
from various shipments to the camp,
to the laboratory at Station Hospital

for analysis.

The laboratory is modern, well
equipped, and staffed with personnel
that are top notch in their special fields.
Here the milk is routinely analyzed for
milk fat, the standard for which is
3.25 percent; and for bacteria the
standard plate count allowance being
not more than 30,000 per cubic centi-
meter. Occasionally, further tests are
run to determine sanitary quality and
food values of milk and ice cream.

* Excerf from a_letter written by our fellow-
member, Lieutenant D. I. Thompson, Station Hos-
pital, Camp Blanding, Fla.

At the present time all the fluid milk
consumed in camp is produced and
pasteurized in the Jacksonville area,
and comes under the highly efficient
supervision of the Health Department
of that city. This milk has been of
extremely high sanitary quality, the-~
bacterial counts rarely exceeding a few
hundred per cubic centimeter. Analy-
ses show the fat content to be well over
4.0 percent. The fluid milk is served
in half-pint bottles with protective
hoods. It is delivered fresh daily,.
and is properly refrigerated prior to
serving,

Evaporated milk is consumed in
large quantities in cooking as well as
in coffee. Ice cream is the favorite
dessert of practically all soldiers, and
is provided regularly. Dry skim milk
is being used in large quantities in
Quartermaster bread, and a few of the
more progressive messes are. using it
in cooking and baking. Cheese, espe-
cially natural American Cheddar, is
served a few times weekly. ,

The Quartermaster cold storage
warehouses are modern in every detail
and insure the best possible conditions
for storing perishable foods, including
butter and cheese, prior to issuing to
the various mess halls throughout
camp. '

Milk and milk products play a very
important rdle in the .diet of soldiers.
And producers, manufacturers, health
inspectors, the Quartermaster, Veteri-
nary Corps, and the laboratory, all
cobperate to provide them with sani-
tary products of high quality and up-
hold the reputation that the U. S.
Army is the best fed Army in the
world.
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FOOD HEADQUARTERS FOR THE UNITED NATIONS *

(Farming in Wartime)

During the past few days there have
been two developments here in Wash-
ington that have an important bearing
on the use of our food supplies. Those
two steps are part of the over-all war
strategy of the United Nations; they
also mean a lot to every farmer, every
handler of food products, and every
consumer in this country.

The first of those two developments
is the creation of a Foods Require-
ments Committee - for this country.
That committee held its first meeting
on June 11 at the Department of Agri-
culture. The second development is
establishment of the Combined Food
Board which was set up jointly by the
governments of the United States and
Great Britain,

The Foods Requirements Commit-
tee is part of the War Production
Board. The Secretary of Agriculture
is chairman of that committee. The
eight members represent other branches
of government which have a direct in-
terest in the food requirements of our
fighting men and our civilians and our
allies. The agencies responsible for
the materials used in producing and
processing food also are represented.

This means that now all -phases of
our food supply problem are under one
tent. It is the best way I know of for
doing our wartime job effectively.
When the Foods Requirements Com-
mittee has decided just where we stand
and what we need to do, those deci-
sions will be carried out by the differ-
ent branches of government best fitted
for each particular job. The Depart-
ment of Agriculture, for instance, will

* A radio talk by Claude R. Wickard, Secretary
of Agriculture, broadcast Friday, June 12 1942, in
the Department of Agriculture period, National
Farm and Home Hour.

still be responsible for getting the nec-
essary farm production, and also will
be responsible for some stages of
processing and for importing any sup-
plementary food supplies that we may
need.

The first task of the committee is to
estimate how much food and what
kinds of food we will need for our own
use or to send to our allies. After
that, the Committee will decide on the
best ways of getting that food pro-
duced, processed;, and transported to
the people who need it.

Now, the Combined Food Board
goes a step further. The governments
of this country and Great Britain
realize that food is one of the basic war
materials of the United Nations. The
Food Board has one representative for
the United States and one for Great
Britain, and we plan to consult with
representatives of other allies on any of
the food supply problems which con-
cérn them. The whole aim of the
Combined Board is to work together in
making the best use of our food re-
sources.  One of our main problems
will be to see that-as much food as pos-
sible is obtained in the area where it is
going-to be used, so-that we can save
on shipping space.

The main reason why both the
Foods Requirements Committee and
the Combined Food Board are so im-
portant is that this country more and
more is becoming the food headquar-
ters for the United Nations. Our re-
sponsibilities are tremendous. We can-
meet them and still have plenty for our
own people, but we will have to_make
every ounce of our effort count.
Farmers will have to concentrate on
raising the things that are needed most,
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and therc must not be any waste or
misdirection in processing and distri-
bution after the food has left the farm.
We now have a means of handling all
parts of the food supply problem as a
single job.

All of us know how big that job is.
Just think of what it means to sup-
ply our own fighting men. The aver-
age American soldier eats about a
quarter again as much as he did when
he was a civilian. When you consider
the millions of men in our Army al-
ready, thosc larger appetites mean an
increase in our total food requirements
even though the men did eat three
meals a day before they joined the
- service.

The shipments to our men overscas,
just like the lend-lease shipments, have
to be foods that xeep well and don't
take up a lot of shipping space.. That
means lots of canned meats and de-
hydrated vegetables and dried milk.
It’s interesting to know that the Army
is making a point of giving our boys
overseas the good American dishes
that they are used to. Beef stew is
always a great favorite, and apple pie
is still their first choice for dessert.
We send them the makings of the pie
by shipping’ dehydrated apple cubes,
‘drted milk, and enriched flour.

Our allies need plenty of nourishing
American food, too. I got one of my
clearest ideas of what lend-léase food
means from a set of pictures which
came from Great Britain soon after
our food began arriving there in large
quantities,. These pictures showed
British school children getting Ameri-
can bacon and eggs for lunch, and a
baby in a hospital drinking dry milk
which had been reconstituted with
water. There were pictures of work-
men in a blast furnace munching

Foop HEADQUARTERS

American cheese for lunch and people
in a bombed area making their lunch
on our food. T hope that all of you
have seen some of these pictures in
newspapers or magazines, for some-’
times it is easy to lose track of the food
we have ratsed after we have sold it
off the farm.

Also American food is helping keep
British soldiers fit both in their own
country and on fighting fronts in other
parts of the world. It is helping Rus-
sian armies and civilians in the same
way. That is why we have to keep on
producing food right up to the lmit,
even in the face of all the difficulties’
that are in the way.

There are lots of those difficulties—
shortages of labor and equipment. But
this year, in spite of all those handi-
caps, farmers are off to a flying start.
We already have plentiful supplies of
most farm products and if the weather
is normal we will have another year of
record-breaking farm production. The
June Crop Report shows that. I want
to say right here that I am proud of
the way farmers are responding to the °
needs for greater war production.

The difficulties will increase as time
goes on and this is bound to be a long
and hard war. So you see why we
need to keep right on top of the whole
food job and make the best use of our
resources. '

The Foods Requirements Commit-
tee and the Combined Food Board will
help a lot. But of course we also will
need the cooperation of everyone here
at home—farmers, and members of
the food trade, and consumers. With
that kind of teamwork I believe we
can have plenty of Food for Free-
dom with a minimum of hardship and
inconvenience. '
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New Books and Other Publications

. What Are the Vitamins?, by Walter
H. Eddy. Published by the Rein-
hold Publishing Corporation, New
York, N. Y., 1941. 247 pages.
$2.50.

“What are the vitamins? What do
they do? Which ones do I need. How
much of each do I need? How can I
determine my own particular need?
Where and how can I get them? . . .
The present text is the author’s per-
sonal expression of what seems to him
pertinent ‘and reliable information.”

After telling what the vitamins are
and what they do, the author goes on
to describe in some detail their prop-
erties. Chemical structural formulas
and the free use-of physiological and
medical terms requires that the reader
possess a considerable understanding
"in these fields in order {o appreciate
the author’s discussions. The book is
very readable, and makes the subject
interesting and clear. The use of large
print, frequent paragraphs, and numer-
ous sectional headings relieve reading
fatigue, and enhances the value of the
book to those well-prepared persons
who want to be brought up to date
quickly and comfortably.

Dairy Engineering, by Arthur W.

Farrall. John Wiley & Sons, Inc.,
New York. 1942, 405 pages. 84
tables. . 190 figures. Illustrated.
$4.00.

A large amount of practical data has
been assembled and presented in a con-
cise and simple manner, understand-
able by the practical plant opcrator as
well as the student who has not had
technical engineering training. After

a general chapter on the properties of
milk, there follows six chapters on
sxmple mechanical principles, power
transmission, electric power and cquip-
ment, hydraullcs and pumping, heat
measurement and transfer, stcam pro-
duction and uses; then two chapters on
principles of refrigeration and insula-
tion; nine chapters on special types of
dairy plant equipment; equipment
maintenance ; fittings ; and finally dairy
plant design and utilization. | "

The principles of power production
and utilization are illustrated with
mathematical examples easily followed
and solved with an elementary knowl-
edge of mathematics. Extensive tables
are presented for use in applying the
principles to various operations. Line
drawings, flow diagrams, cross-sections
of machines, and half-tones profusely
illustrate the text.

In producing a book of this type, the
author -evidently  found difficulty in
deciding how much to omit and what
to emphasize. We wonder why he in-
cluded the involved formulae for’ tur-
bulent flow of gases inside pipes (on
page 68) with no further reference or
use. Often important subjects are’
barely - mentioned. However, in a
book of this size, such handling is
unavoidable.

Other branches of the food industry
can find much information of value to
their operators because many practical
aspects of food technology are found in
this book but nowhere else in the con-
veniently available food literature.

The book is well arranged for teach-
ing in classes. Lists of questions,
problems, and references follow prac-
tically every chapter. -
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Association News

Connecticut Association of Dairy and
Milk Inspectors

The Honorable John R. Sweency of
Bozrah, Connecticut, has been ap-
pointed Dairy and Food Commissioner
‘for a term of four years beginning
May 4, 1942. Mr. Sweeney comes
with some experience, having been an
inspector with this Commission several
years ago, and has operated a dairy
farm for some time.

The Milk Administrator for the
State has just issued an order estab-
lishing alternate day delivery of milk to
consumers for the duration. This step
was necessitated particularly by the
shortage of rubber tires. On the aver-
-age, dealers could continue to deliver
~daily for only about six months.
Changeover to horse-drawn vehicles
was not feasible because of unavailable
wagons and harnesses, and also the
great length of many routes since the
advent of trucks. Many milk routes
average about 30 miles. Health offi-
cials testified that in their opinion there
~would be no particularly harmful
effects especially if the milk were pas-
teurized. According to the census of
1940, probably more than 95 percent
of the families of the State have some
form of refrigeration. The remaining
families could make the necessary
adjustments without great difficulty.
It was thought that properly refrig-
erated milk of the quality usually dis-
tributed in the State may safely be held
for much more than 48 hours. In fact,
it was considered probable that this
was the only measure that could insure
a continuance of home delivery at all.

H. C. GosLEE,
Secretary-Treasurer.

Jowa Association of Milk Sanitarians

_ Whereas, the Iowa Association of
Milk Sanitarians was organized for the

"Association of

purpose of coordinating milk control
effort and the dissemination of knowl-
cdge pertaining to milk control among
its members, and

Whereas, the JournaL orF MILk
TrcaNoLoGY is the official organ of
the International Association of Milk
Sanitarians, and

Whereas, the JourNaL oF MiLk
TecuNoLoGY is dedicated to the dis-
semination of knowledge to those en-
gaged in the field of milk technology;

Therefore, be it resolved: That the
lowa Association of Milk Sanitarians
designate the JournaL oF MiLk
TeEcHNoLoOGY as its official organ and
that a copy of this resolution be sent
to the Secretary of the International
Milk Sanitarians for
acceptance by the officers.

J. R. JenNINGS,
Secretary-Treasurer.

Kansas Association of Milk Sanitarians

The thirteenth annual meeting of
the Kansas Association of Milk Sani-
tarians will be held at Kansas State
College, Manhattan, Kansas, on No-
vember 19 and 20, 1942. Arrange-
ments for the program are being made,
by the officers and directors of the
Association at this time.

Mr. I.eon Bauman, Chief of Milk
Sanitation for the Kansas State Board
of Health, has obtained a leave of ab-
sence from this position to complete
the work necessary for his degree in
the Medical School at Kansas Univer- .
sity. Mr. Tom Larsen, who has been
associated with the Milk Control
Division of the Kansas State Board
of Health for the past several years,
has been appointed as Mr. Bauman’s
successor.

W. J. CAULFIELD,
Secretary-Treasurer.



JournAL oF MILk TECHNOLOGY -

Michigan Association of Dairy and Milk
: Inspectors

The summer scssion of the Associa-
tion was held with the American Dairy
Science Association at Michigan State
College on June 23 and 24.

Charles E. Gotta, who for the past
two years has been Milk Sanitarian for
the Bay City Health Department, has
been appointed Milk Sanitarian for the
Michigan State Health Department.
He began his duties on June 16.

H. S. Adams, Director of the Bu-
reau of Sanitation of the Flint Health
Department, is teaching sanitation at
the summer session of the University
of Minnesota. Herbert Dunsmore,
Sanitary Engineer for the Calhoun
County Health Department, is - simi-
larly engaged at the University of
of Oklahoma.

H.J. BARNi}M,
Secretary-Treasurer.

. Philadelphia Dairy Technology Society
At the regular annual meeting of the
- Philadelphia Dairy Technology So-
ciety, held at Houston Hall, University
of Pennsylvania, May 12, the new offi-
cers for the ensuing year were elected.
At the June 9th meeting Dr. Bernard
Shaw, one of our own members, spoke
on soft curd milk; and explained the
“Curd Number Test.” The talk was
illustrated with slides.

W. S. HoLMEs,
Secretary-Treasurer.

"New York State Association of Milk
Sanitarians
The next meeting of the New York
State Association of Milk Sanitarians
will be held at Albany, September 23,
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24 and 23, 1942. The local commit-

tecs on arrangements are as follows:

Women’s
Mrs., W. D. Tiedeman, Chairman

Mrs. Samuel Abraham
Mrs. E. R. Albee
Mrs. F. W. Graves
Mrs. G. D. Harmon
Mrs. J. F. Jansen
Mrs. C. S. Leete
Mrs. Iver Mikkelsen
Mrs. G. W. Molyneux
Mrs. D. F. Taylor
Mrs. P. O. Wood

Men’s .

Paul O. Wood, Chairman
J. B. Badgley
B. Brooks
W. Gilcreas
. D. Harmon
J. Kinaman, Jr.
. J. LaBarge
."H. Robertson
. L. Schacht
. F. Taylor
. W. Weber

Willett M. Alley has been promoted
temporarily to Assistant Milk Sani-
tartan and assigned to the Jamestown
district office. His position in charge
of the state milk laboratory at Buffalo
has been filled temporarily by the
appointment of Abraham Millanky.

W. D. TIEDEMAN,
Secretary-Treasurer.

> OO

ng

M. E. Parker Appointed Dairy Advisor

Mr. Milton E. Parker, Manager of
Production of the Beatrice Creamery
Co., and a long-time active member of
the International Association of Milk
Sanitarians, has been appointed ad-
visor to the Resources Board of the
Office of Quartermaster General in
Washington, D. C., in connection with
quality control and production of dairy
products.



AMERICAN CAN APPOINTS NEW RESEARCH HEAD

Mr. F. C. Baselt has been appointed
Manager of Research, Atlantic Divi-
sion, of the American Can Company,
with headquarters at 230 Park Avenue,
it was announced at the Company
offices recently. Mr. Baselt has been
with the Company for seventeen years
having joined with them shortly after
his graduation from Princeton with
degrees of C.E. and EE. He is a
member of the Phi Beta Kappa.

Mr. Baselt 1s one of the industry’s
leading authorities on heat penetration
in the processing of canned foods. He
was also largely responsible for the
research development of the linings for
beer cans. Mr. Baselt has been in the
New York office for the past six years.
Durirfg this period he spent most of
his time on the problems affecting the
brewing industry in relation to the
manufacture of their product. M.
Baselt is a graduate of the Wahl-
Henius Institute being a graduate
brewmaster. Previous to 1936 he was
in the Research Department at May-
wood, Illinois, for eight years, inter-
rupting the term for a three year period
with the research branch of the Com-
pany at San Francisco, California.
Mr. Baselt began his work with the
Company in the Sales Department of
Shonk Works, Chicago, Illinois.

Mr. Baselt is a member of the

Mr. F. C. BasgLT
Manager of Research, Atlantic Division,
American Can Company, New York City

American Society of Brewery Chem-
ists, International Association of Milk
Sanitarians, and the Institute of Food
Technologists.

Thirty-first Annual Meeting

October 30 and 31
Headquarfers: Hotel Jefferson

St. Louis, Missouri
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New Members
INTERNATIONAL ASSOCIATION OF MILK SANITARIANS

ACTIVE

Hauver, P. A., Field Representative and
Quality Control, Deerfield Creamery Co.,
Deerfield, Wis.

Hunter, Alexander G., Jr., Chief Milk In-
spector Department of Health, Nashville,

Ten
Maynard, Thomas G., Assistant Milk Sani-

tarian, Illinois Department of Public
Health Capitol Building, Springfield, Il
Miller, Albert C., Assistant Director, Michi-
gan ‘Bureau of Dairying, 306 S. Foster
St., Lansing, Mich.
Stauff, Paul V. City Chemist, Eveleth,
Minn.

ASSOCIATE

Adams, C. M., District Sales Manager,
Delaval Separator Co., 427 Randolph St.,
Chicago, Ill.

Adams, J. V., Chemist and Bacteriologist,
Indiana State Board of Health, 711 N.
Water St., Salem, Indiana.

Ahl, Martin V., Production. Manager and
Laboratory Director, Bridgeman-Russell
Co., Duluth, Minn.

Alger, Harry B., Sealtest Supervisor, 13505
Griggs Ave., Detroit, Mich.

Bellin, Walter P., Thiensville; Wisconsin.

Domke, L. C., Bacteriologist and Chemist,
Waukegan Water Works No. 2, 1942
North Ave., Waukegan, Ill.

Lawrence, George J., J. B. Ford Sales Co.,
412 Plymouth Drive, Syracuse, N. Y.

Murdock, Ralph J., Field Representative,
Wilson Cabinet Co., Bloomville, N. Y.
Nickerson, William F. Chief Chemist,

Magnuson Products Corp, 135 Prospect
Park West, Brooklyn, N. Y
Oldenburg, W. J. Bacteriologist, Arden
Farms Co., P. O. Box 3067, Seattle, Wash.
Poston, .. M., Milk Sanitarian, City Health
Department, City Hall, Borger, Tex.
Robinson, Harry L., Jr., General Delivery
%er{}ce Corp., Box 352, Saratoga Springs,

Sattell, Irving, Senior Dairy Chemist, Sun-
shine Farms, Inc 40 Stuyvesant St., New
York, N. Y.

Sammet Mrs. Anita R., Laboratory Director
and Bacteriologist, Brock-Hall Dairy Co.,
Hamden, Conn.

Son Succeeds Father as President of
Walker-Gordon Co. (Plainsboro)

Henry William Jeffers has retired as
President of the Walker-Gordon Lab-
oratory Company at Plainsboro, N. J.,
and is being succeeded by his son,
Henry W. Jeffers, Jr. Mr. Jeffers, Sr.,
will become Chairman of the Board.

. Both'are members of the International
Association of Milk Sanitarians.
Henry Jeffers, Jr., 38 years old, has

been vice-president for twelve years.
His father, 70 years of age, was a
junior at Cornell University when he

"joined the young firm of Walker-

Gordon. Completing requirements for
his degree on leave of absence, Jeffers
went to Plainsboro and built a 100-
acre farm into a 3,000-acre establish-
ment, with 1,500 milch cows.
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“Dr. Jones” Says—*

WELL milk <enll come up now ard
then—as the baby said. This new
emergency milk law—I noticed the
headline in the paper: “State Can
Compel Milk Pasteurization.” I guess
they just read that into it. It cer-
tainly wasn’t the intent of it.

The sort of thing that law is sup-
posed to take care of—something that
happened awhile back is a good illus-
tration. A certain village—their only
pasteurizing plant burned down one
night.
good-sized plant pasteurizing milk for
New York City. This plant was will-
ing to pasteurize their milk for ’em but
they didn’t dare take it because the
New York City regulations said they
couldn’t take in any milk that the in-
specting and so on hadn’t been done
by their men. The City Health De-
partment finally waived this regulation
in the emergency but the negotiations
took time. If they’d had this law then
the State Health Department could’ve
authorized 'em right away to handle
the milk. The size of it is: if there’s
" an emergency—an accident or sabotage
or what not—and something happens
to a milk supply, the Health Depart-
ment can take whatever action is nec-
essary to see’t they’re supplied with

* Healtlh News, New York State Department of
Health, Albany, June 8, 1942,

In a nearby town there was a

safe milk until things can be fixed up.
They won’t have to wait for some
board or somebody to call a meeting
and change their regulations. .

Another thing is this every-other-
day dellvery The milk dealers—they
aren’t g1vmg ’em any priorities on tires -
and they’ve told ’em—the Government
has—that they’ve got to cut down their
mileage on deliveries and so on. That’s
one way of doing it. It ain’t exactly
ideal but this tire situation—well, as
General Grant or somebody said : we're .
faced with a condition and not a
theory. It’s better that way than no-
milk at all.

The way they figure it: the dealer
divides his territory in two sections ..
and delivers his whole supply to one of
‘em each day. The customers are sup~ -
posed to take twice as much. So it's
fresh milk each delivery (at least as-
fresh as it would’'ve been anyway) and -
the main problem is storage and re-
frigeration in the home. Good, clean
mill’ll keep sweet for several days ¢f °
it’s kept cold. The homes where they -~
don’t have refrigeration—that’s where
the problem’ll be. They’re the ones
we've got to keep an eye on.

This war emergency—the number of
things we’ve got to “keep an eye on”— .~
we're liable to have some cross-eyed :
health officials before we -get through.

Paur B. Brooks, M.D.
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" ADVERTISEMENTS

REMOVE LIME SCALE
THIS EFFECTIVE,
. SAFE, FAST OAKITE WAY

When lime scale builds up in conveyor
pockets of bottle washing machines and
spray fets, piping and pumps of can
washing machines in plants you visit,
what are they doing to remove these
deposits? Using time-taking mechanical
methods or hazardous commercial raw
acids? You can help these plants put
this work on an easier, more effective
basis by informing them that far SAFER
materials are available.

For example, Oakite Compound No. 32 is a
specially designed material that removes lime
scale deposits quickly, easily, SAFELY. Method
is simple. Just apply recommended solution as
directed, rinse and neutralizé.,.and the job is
done! And done rightl Operating efficiency of
equipment is restored,.,power conserved...
money saved!

FREE 24-Page Manual Gives Details

Promptly mailed on request to Milk Sanitarians
and Inspectors, a NEW 24.page manual tells
you all you want to know about this and similar
maintenance work, such as de-scaling water-
cooled compressors, cooling vats and ammonia
condensers. Write for @ copy. . .it's FREE!

DAIRY

: x
Write for FREE Booklets Describing

OAKITE COMPOSITION NO. 63

new, original cleaning development distin«
guished by its unusual lime solubilizing properties
and wetting-out characteristics which make it
particularly valuable in hard water localities for
cleaning sanitary fittings, piping, vats, coolers, ete.

OAKITE MILKSTONE REMOVER
A revolutionary achievement in SAFELY remov-
ing milkstone and casein deposits from dairy
e?mpment quickly and at low cost, without use
of abrasives, steel wocl, ete. .

OAKITE COMPOSITION NO, 30
A safe, effective, free-rinsing material widely used
by milk plants for washing milk, cream and ice
<ream cansg.

OAKITE BOTTLE-SOAK
Gives you clean, sparkling botrles at low cost,
Containsan extra, exclusive ingredient for destroy -
ing bactera, thus permitting low concentrations
that tend to ehminate etching of bottles and fad-
ing of colored letters or designs.

OAKITE COMPOSITION NO. 6
Preferred by an increasing number of plant
operators for the efhaient and cconomicat lubricas -
tion of conveyor chains.

OAKITE COMPOUND NO. 32

For effcctwq. low-cost hard water scale removal in
bottle washing and can washing machincs,

ztzzw{ DIVISION

OF OAKITE PRODUCTS, INC,, GENERAL OFFICES, 22 THAMES ST., NEW YORK
REPRESENTATIVES IN ALL PRINCIPAL CITIES OF THE U. S. AND CANADA

. When writing to advertisers, say you saw it in this Journal
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sat here . . .

THERE are three kinds of prospects every salesman meets:
the first kind say "Yes, I'll buy.” The second kind say
"No—get out!" The third kind say neither "Yes" nor "No'.

When we introduced CERELOSE (pure Dextrose} to the
dairy industry, we met a number of smart "Yes" men—but
a lot more "No" men and most men "On the fence'.

Today there are more ''Yes' men than "No'' men, and
practically no fence-sitters.

CERELOSE itself did the work. CERELOSE demonstrated
its value in the very plants of the very ice cream manufac-
turers we couldn't sell with words . . . Proved it makes good
ice creams and ices betfer, improves flavor and fexture! |

CERELOSE pwre DEXTROSE
CORN PRODUCTS SALES COMPANY

17 Battery Place New York, N. Y.
—— ﬁl

When writing to advertisers, say you saw it in this Journal
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DAIRY PLANT

PROBLEMS

SOLVED BY THE
DIVERSEY

High Bacteria Count in
Milk and Cheese Traced

to Tubular Pasteurizer

A pasteurizer is seldom considered as a
source of high baecteria counts . . .
simply because that is where bacteria are
supposed to be destroyed. But look what
happened recently in 2 milk plant located
in a West Coast State.

_Our Diversey D-Man was informed by the
- foreman that the plant was having trouble
with high counts in both milk and cottage
cheese. Try as he would, the foreman
just simply couldn’t locate the trouble.
Since the dairy supplied over 80% of the
milk in the community, the loeal Board
of Health was equally anxious that the
problem be solved guickly.
Donning coveralls and rubber boots, our
Diversey D-Man went to work . . . checked
every single piece of equipment . . . nar-
rowed the search for trouble down to fwo
large fubular pasteurizers and a surface
cooler. While the tubes in the pasteurizers
looked clean and shiny, treatment with
DIVERSEY DILAC gave evidence of the
presence of a coating of milkstone. Similar
treatment with DIVERSEY DICOLOID
was accorded the cooler.
Experience teaches that milkstone fre-
quently harbors millions of pin point and
other bacteria. It definitely proved to be
the source of trouble in this plant. When
the next run of milk and c¢heese was
tested, counts were .down well below
Board of Health requirements.

Diversey D-Men Ready to Serve
With today’s stepped-up production
schedules, haphazard methods, guess-work,
uncertain measures cannot be risked. To-
day, more than ever before, prohlems in
dairy sanitation require the individual
attention of trained experts working un-
der the direet supervision of research
chemists and bacteriologists. Such are
the Diversey D-Men . . . at the service of
the dairy industry ... able and anxious

to help solve cleaning and sterilizing
problems.
33 W.

The Diversey Corporation,
Jackson Blvd., Chieago, Ill.

=

OOO
ED HELP ? JUST CALL A

“MAN

VERSEY

[
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PRODUCTION
CERTIFICATION
PASTEURIZATION

Evaporated Milk .
Condensed Milk
Milk Powder

Soft Curd Milk -
Vitamin D Milk

IN

FOOD CONTROL

ITS PUBLIC HEALTH ASPECTS
. by
James Houstop Shrader, Ph.D.

From a wide range of sources this book brings
together data on why food control is necessary,
what industrial practices are concerned in such
control, and how control measures are applied.
Milk, as the most valuable single source of
natural food, is given extensive and thorough
consideration. 513 pages; 6 by 9: $4.00

JOHN WILEY & SONS, Inc., New York
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SEAL-Aq
AROVECTS

...to the last drop

't!,/i\w

BABY'S FORMULA: Pure milk  BREAKFAST.
guorded ogainst danger of con-  Seql. Kop fe-s.e Bottie Opened.

tomination by Seal-Kap. covering the W::i‘n'g“l'i':l“m'v

Tell your story where an

increasing number of
Milk Sanitarians and

Technologists

will see it.

Journal
of
Milk Technology

LUNCH: Boftle opened cgain. DINNER: The last drop is stilt
Seal-Kop still on guard agoinst  dairy-pure, thanks to the sure
dirt, dust and ice-box odors.  protection of Seal-Kap.

Old style bottle caps protect milk only until
the bottle is opened. Then their protection
is gone.

That’s why we designed Seal-Kap closures
to re-seal...completely covering the pouring .
lip of the bottle—thus protecting the milk
right down to the last drop. .

Today, Seal-Kap is working hand-in-hand
with health officials and sanitarians in their
vital war-time job of protecting the health
of America’s futyre generations!

AMERICAN SEAL.-KAP CORPORATION
11-05 44th Drive, Long Island City, New York

SEAL-KAPS ALWAYS RE-SEAL

When writing to advertisers, say you saw it in this Journal



for Low

BACTERIA
COUNTS
Lo-Bax is well adapted for use in dairy

lants to keep bacteria counts down. Lo-Bax is economical, convenient,
tis a quick-killing chlorine bactericide 4, s4fe t0 use. Comes in
...granular ... free-flowing and quickly
soluble in water, 28-0z. screw-cap

REASONS FOR LO-BAX bottles.

1. Kills bacteria QUICKLY, no faster
killer on the market.

2. Dissolves quickly, makes CLEAR
dairy rinse solutions.

3. Contains 50% available chlorine.
4.Does not lose its strength. @
5.Solutions effective hot or cold.

6.Easy to use—low in cost.
Write for turther information 1212

THE MATHIESON ALKALI WORKS (INC.) 60 £. 42nd Street » New York, N.Y.

Tell your story where an

increasing number of

Milk Sanitarians and
Technologists

will see it.

Journal of Milk Technology

When writing to advertisers, say you saw it in this Journal
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PA TCH
PRAY

Some industries these
days can do no more
than that. You can.
And DISA companies

can help you. Now -

more than ever con-
sult your supplier.
He's staying in busi-
ness: in many in-
stances producing
war goods but also,
amidst the many war-
time limitations, to
work for you.

DAIRY INDUSTRIES
SUPPLY ASSOCIATION, INC,

232 MADISON AVENUE, NEW YORK, N.Y,
BOND BUILDING, WASHINGTON, D. C.
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the STOP sign

Sanitize
equipment with

P;XK

BA‘CTVERI.C|DE

50%availablechlo- Y

rine.250 gallons of }

| - quick-acting solu- }

tion costs only 25¢.
Try it now!
GENERAL LABORATORIES DIVISION

Pennsylvania Salt Mfg. Company NI

Depariment JMT
WidenerBuilding, Philadelphia,Pa.
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-~ Own a Share

IN AMERICA

We can all own a share in America. We all
should. Every time you buy a2 Defense Stamp or
Bond you own a share in your country. Its the
best protection for all of us; protection against
the dangers from without and from within—
protection against present dangers and those to
come. You may not be a millionaire but you
can own a share in America! This isn’t 2 job
for just a few of us, it’s everybody’s job and
Uncle Sam pays you to lend him money to procect
your America and you.

BUY DEFENSE BOND

DSS-146

When writing to advertisers. =zy you saw it in this Journal
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“"ATTENTION!"

The familiar army order of " attention,” is a daily order with
Sealtest supervisors. More than ever, the Sealtest System
of Laboratory Protection is keyed to wartime regulations
and needs. Quality, purity, wholesomeness are watchwords
fhroughou* the organization. I;-'or. we realize that American
families are not only looking for this type of service, but

are expecting it. That's why so many families insist on dairy

products and ice cream which bear the Sealtest name.

SEALTEST, INC.

230 PARK AVENUE, NEW YORK, N. Y.

The Sealtest System and its member companies are
subsidiaries of National Dairy Products Corporation.

When writing to advertisers, say you saw it in this Journal



DETECTION OF Coli IN MILK'

BACTO-VIOLET RED BILE AGAR

is recommended in “Standard Methods for the Examination of
Dairy Products” of the American Public Health Association for
direct plate counts of coliform bacteria in milk and other dairy
products. Upon plates of medium prepared from Bacto-Violet Red
Bile Agar coliform organisms form reddish colonies, 1 to 2 mm.
in diameter, which are usually surrounded by a reddish zone of
precipitated bile. After incubation for 18 hours at 37°C. counts of
these colonies may be made without interference by extraneous forms.

BACTO-BRILLIANT GREEN BILE 29,

is an excellent medium for detection of the presence of coliform
bacteria in milk. Results obtained by direct inoculation of milk
into fermentation tubes of medium prepared from Bacto-Brilliant
Green Bile 29, are a dependable indication of the presence of
coliform organisms in the original sample. Use of this dehydrated
medium is approved in “Standard Methods.”

BACTO-FORMATE RICINOLEATE BROTH

is also a useful medium for detection of coliform organisms in milk.
The medium is used in fermentation tubes which are inoculated with
the milk sample. Growth of lactose fermenting bacteria is stimulated
and gas production is accelerated in this medium. Use of the
dehydrated medium is approved in “Standard Methods.”

Specify “DIFCO”

THE TRADE NAME OF THE PIONEERS

In the Research and Development of Bacto-Peptone and Dehydrated Oulture Media

DiFco LABORATORIES

INCORPORATED
DETROIT, MICHIGAN

Printed in U.S. A.




