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INCE Vitex Vitamin D Milk first was
introduced in 1931, physicians, dentists,
nutritionists, public health officials, and
others have expressed an increasing inter-

est in this milk’s vitamin A content.

Many have expressed the opinion that the
consumption of vitamin A in natural com-
bination with the vitamin D of cod liver
oil, is nutritionally desirable.

Vitex Laboratories and its dairy licensees
therefore announce that each quart of
Vitex Vitamin D Milk has an increased
vitamin A content of at least 1600 USP
units. The vitamin D content of at least
400 USP units remains the same.

VITEX LABORATORIES, INC.

A Nopco Subsidiary
HARRISON, NEW JERSEY
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ADVERTISEMENTS

The Spencer No. 33 Microscope

—for rapid and accurate
grading of milk

In grading milk, time and accur-
acy are of great importance. The
Spencer No. 33 microscope is
especially equipped for the dairy
laboratory ~— for the detection,
identification and counting of bac-
teria.

Contamination resulting from
mastitis or poorly cleaned utensils
is easily identified. The presence

of thermophillic bacteria can be
determined. The microscope is also
useful in controlling homogeniz-
ing processes.

You can select a Spencer Micro-
scope with absolute confidence that
you are getting an instrument
which meets the most exacting de-
mands for precision, convenience
and durability.

Write Dept. G 41 for literature describing Spencer Microscopes
and their applications to the dairy laboratory.

Spencer Lens Company

MICROSCOPES REFRACTOMETERS
MICROTOMES SPENEER COLORIMETERS
PHOTOMICROGRAPHIC BurrALu SPECTROMETERS
EQUIPMENT S U.S5A > PROJECTORS
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ADVERTISEMENTS A

Two Men Swap

Experiences on

REFRIGERATION
SAVINGS

Last evening the engineer from a local public service company
dropped in my office and incidentally remarked that he had just com—
pleted putting in new rings and other necessary repeirs on their
compreesors and they were in good shape for the summer's of ice
making. This engineer was much surprised on hearing me say that we
had never had our € ton compressor down and had never exposed or
seen the plstons or rings. This CP compressor was purchased 11 years
ago and has operated on an average of 10 hours daily (every day for
11 years) with never a let down. We change the oil once a year and
never add any until the next year. In all these years, we have not
spent one cent on any repair parts or replaced any parts. Even the
connecting rods have never been touched, not even & shim being re-
moved. This engineer friend thinks I should at least order some new
rings end wrist pins to have them on hand when I take down the com-
pressor. Please send me repair parts list.??

(From a Mid-Western Dairy —
Name on request)

This amazing letter is typical of hundreds
of cases. All over the country we hear of
refrigeration users swapping experiences
and being SURPRISED TO LEARN HOW
EASILY CP OWNERS GET BY. Good re-
frigeration is one of those things you can
take for granted when you are enjoying
it. When you are nat getting CP's silent,
trouble-free performance you can hardly
believe it is possible. Such cases as the
above—and we can quote you many
others—are overwhelming proof.

If any time of year is Refrigeration-Check-
Up-Time this is it. Get set for peak Ioafls!
If you need extra refrigeration, or tepairs,
get in touch with CP NOW.

Ancther of the many trouble-free CP Refrigeration jobs is
this 8 x 8 compressor at Central Creameries, Lid.,
Charlottetown, Prince Edward lIsland.

THE CREAMERY PACKAGE MFG. COMPANY

General Offices:
1243 WEST WASHINGTON BOULEVARD 2 = o o Chicago, !llinois

Sales Branches in 18 Principal Cities

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



VI ADVERTISEMENTS

CHERRY-BURRELL

STORAGE TANKS

EASY
ACCESS
MANHOLE

Exclusive
Ventilating

Door

QUICK
100%,
DRAIN

R EGULATIONS are being passed in many States requiring the use
of milk handling equipment that has been proved completely sanitary.
CHERRY-BURRELL now offers the dairy industry a new line of Sani-
tary Storage Tanks especially designed and engineered by CHERRY-
BURRELL experts to meet even the most rigid of today's and
tomorrow's regulations. Such oustanding sanitary features as the
elimination of ALL packing and packing glands—smoothly finished
seams—thorough draining—sanitary outlet valves—convenient pat-
ented sanitary ventilating door—REMOVABLE AGITATORS which
make it possible to remove the entire agitator assembly from the
tank for cleaning—bring these new Sanitary Storage Tanks into a
class by themselves. A new Bulletin No. ©-329 explaining every
CHERRY-BURRELL SANITARY STORAGE TANK feature in detail

is now yours for the asking. Drop us a card for it today.

When writing to advertisers, say you saw it in this Journal.
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Sanitation of Paper Containers and Fibre Products

One of the weak links in the sanitary handling of dairy products has been the
condition of bottle caps, cover hoods, milk containers, and cartons for ice cream,
butter, and cheese.  Some of these come into immediate contact with the food
product, and others purport to protect it from contamination. In spite of the great
care and expense involved in securing milk from healthy cows, and in pasteurizing'it
under scientific control by operators free from communicable disease, it has been
common practice to use milk caps of uncertain sanitary history, to say the least. Pour-
ing lips of glass milk bottles are protected by paper devices of one kind or another

~whose sanitary history is nondescript. The same considerations obtain in the in-
creasing use of fibre containers for ice cream, both retail and wholesale.

It is common knowledge that paper and other fibre products have not been
manufactured under such excellent sanitaty conditions as usually obtain in food
handling operations. Direct contact of high quality dairy products with containers
of high, low, and indifferent degrees of cleanliness is as incongruous as the hand
capping of milk bottles or the dispensing of ice cream under the faulty conditions
of sanitation which obtains at many fountains. The effects of expensive and careful
processing are weakened or gossi‘bly nullified by such practices.

These conditions are being studied and remedies devised by the extensive re-
searches now being conducted at the New York State Agricultural Experiment Station
at Geneva. Methods have been reported for determining the bacterial content of
fibre products. Sanitary standards are being developed to guide the operations of
the mills. Suggested regulations have been drawn up and offered as a tentative con-
trol procedure to protect the public and the industry from hasty and ill-considered
official regulatory measures. - An educational program has been inaugurated to dem-
onstrate to the mills what constitutes sanitation according to the standards of public
health officials and of the dairy industry. Pulp and paper mills are being inspected
and rated for sanitary conditions and methods. A list of those having approved
ratings will be published later when all have had an opportunity to make necessary
improvements and corrections. This is a valuable contribution to dairy technology
and sanitation,

Some mills are now producing high quality products. Their operations are
open for sanitary inspection. Others are not operating on this basis. Why are they
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not? One answer is not new; they have a market for their products which are
being produced as heretofore, and as yet are not prepared to go to the expense neces-
sary to make their operations comply with the modern conceptions of sanitation. In
some cases, they have not realized that conditions which may be satisfactory for rou-
tine paper production will not always meet sanitary standards which must be main-
tained for food and dairy containers.

The health officer, the conscientious dealer, and the consuming public have a
right to know what makes of paper wrappers and containers, commensurate in sani-
tary quality to milk and ice cream, are available. Obviously, reliance cannot be placed
on the claims of salesmen. Inspection by an impartial agency, which is authorized
to certify to compliance, and to publish the names of such brands, would meet the
need. Firns which are now producing high quality products should be known by
this fact, and not be made to wait for some indefinite time in the future when the
laggards can be listed at the same time as the pioneers. JH. S

The New Federal Food, Drug, and Cosmetic Act

The new Federal Food, Drug, and Cosmetic Act became law on June 25, 1938.
Its general provisions will become effective one’year from that date. The new law
preserves the worthy features of the Federal Food and Drugs Act of June 30, 1906,
and strengthens it in many respects. Its scope has been broadened over that of the
1906 act to include cosmetics and therapeutic appliances, and to include some new
features of interest to food control officials. The original bill also contained pro-
visions which sought to prevent false advertisement, including newspaper and radio
publicity, but these have been comprised in a separate act which will be enforced by
the Federal Trade Commission. The new food, drug, and cosmetic act will be en-
forced by the Secretary of Agriculture,

The chief provisions of this new act of interest to food control officials are: the
authorization for the promulgation of food definitions and standards which will have
legal force and effect and which will not be merely advisory as heretofore; the pro-
hibition of traffic in food which may be injurious to health (whereas the 1906 law
prohibits such food only when the poisonous substance is added) ; the issuance of
emergency permits for the production of food that may be injurious because of con-
tamination with microorganisms if the public health cannot otherwise be protected;
the exemption of the declaration of added colors to butter, cheese, and ice cream; the
proscription of the use of containers which may render the contents injurious to
health; the prohibition of commerce in food which has been handled under insanitary
conditions ; the proscription of slack packaging or filling; the prohibition of the use
of deceptive containers; the authorization for federa] factory inspection of food estab-
lishments; the increase in criminal penalties for violations; the authorization for
federal courts to ‘restrain violation by injunction; and the prescription of procedures
for seizure cases and prosecutions for the misbranding of any asticle. ,

Inasmuch as many of the states have modeled their food laws on the original
federal act, it is to be expected that these states will modify their existing acts to
conform to the new law. The availability of funds under the federal Social Security
Act will provide the finances for employing inspectors and laboratorians to enforce
the control provisions.

Al of this means a tightening of food control. The new act was necessary.
Adequate protection could not be assured under the 1906 act because of its legal
limitations. We commend the perseverance of its sponsors, and hope that state and
municipal officials will support this advance against unwholesome; adulterated, and
misbranded food, including dairy products. JH S



Studies on Milk Samples from Bang-Positive and
Bang-Negative Cows*

H. B. Morrison, Jr., Dairy Section
and

F. E, Hull, Department of Animal Pathology,
University of Kentucky

One of the essentials in the production
of a desirable milk supply is that it should
come from clean, healthy cows. There-
fore, one of the important problems of
milk sanitarians is to see that only this
kind of cows is producing milk for use
by the public.

Ordinatily one thinks of disease as
causing some  definite symptoms that
would be noticeable to anyone on a vis-
ual examination of the animal. However,
some of the important diseases which
should disqualify cows, or at least impair
their value as a source of milk, are rec-
ognized only through more or less specific
tests. Examples of these are tuberculosis,
Bang’s disease, and chronic or sub-clinical
mastitis. While the state and federal gov-
etnments have made the eradication of
tuberculosis mandatory, the eradication of
Bang’s disease and mastitis rests with the
individual daityman, and in some cases
with the local health authorities charged
with supervision of the local milk supply.

Bang’s disease is more important from
a public health standpoint than mastitis
because of the possibility of humans be-
coming infected with the organism caus-
ing it and contracting Brucelliasis or un-
dulant fever. The large majority of cases
of mastitis are caused by an organism that
is non-pathogenic for humans and is a
much smaller factor in human disease.
Both these diseases, however, are respon-
sible for latge economic losses to the
dairyman. Because of this the milk sani-

*The investigation reported in this paper is in con-
nection with a2 project of the Kentucky Agricultural
Experiment Station and is published by permission of
the Director.  Read at the Twenty-sixth Aanual
Meeting of the International Association of Milk
Sanitarians, Louisville, Ky., Oct. 11-13, 1937,

tarian has an effective means of approach
in otder to secure the cooperation of the
dairyman in eradicating these diseases,
and at the same time improving both the
milk supply and the economic status of
the dairyman.

Attention has been called by many
writers to the economic losses caused by
Bang’s disease and by mastitis. Several
have noted a higher incidence of mastitis
in Bang's disease reactors than in non-re-
actors. A few years ago we began making
some tests on the milk from cows in out
own herd. The results from these tests
led us to tty to secure similar data from
other hetds. Two dairymen who main-
tained rather large commercial herds very
kindly consented to let us make a similar
study on milk from the cows in their
herds. Each of these herds contained
cows which were positive and negative
to Bang's disease. Fortunately, different
systems of management were used in the
different herds, and the effectivemess of
each, especially in relation to mastitis, is
shown in the resulting data.

CONDITIONS OF HERD MANAGEMENT

In Herd No. 1, the Bang’s disease posi-
tive cows and Bang’s disease negative cows
had been separated about four years prior
to the time we took our samples. They
were gastured in separate paddocks, and
housed in separate barns about two hun-
dred yards apart. The two groups were
milked by hand, and cared for by different
crews of men so that they had no contact
with each other. The positive cows were
mainly older cows whicg were kept largely
because of their value as breeding stock.

Herd No. 2, while on one farm, was
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kept in two units designated as 2a and 2b,
as they were located more than a mile
apart, and the systems of management
were considerably different. In one of the
herds which we shall call No. 2a, the posi-
tive and negative cows were kept in sep-
arate pastures but housed in the same
barn. They entered the barn by different
doors, and a feed alley separated the posi-
tive and negative cows. All these cows
were milked by hand by the same group
of men. The cows in Herd 2b werc pas-
tured and housed together. No attempt
was made to keep them separated in the
barn.

The positive and negative cows in Herd
No. 3 used separate pastures but were
housed in the same barn. They were kept
together in groups in the barn with at
least one vacant stall separating the posi-
tive and negative animals. The same men
handled both groups of cows. Milking
was done by machine, the same ones being
used for both groups. The negative cows
were milked first.

PROCEDURE

Milk samples were taken aseptically
from each quarter of each cow’s udder.
The udder was washed and dried, and a
few streams were milked from each teat
and discarded. The milk for the samples
was then collected in sterile glass con-
tainers. The milk samples were tested to
determine the agglutination reaction for
Brucella abortus, the presence of strepto-
cocci, the bromthymol blue reaction, and
the number of leucocytes per milliliter.
Samples for the agglutination test for
Brucella abortus wete transferred to small
test tubes containing approximately 0.01
gram of powdered rennet. The serum
which exuded from the clot was used
in the agglutination test. Determinations
were made at a dilution of 1 to 50 by the
rapid method using Huddleson Braucella
abortus antigen. Agglutination reactions
were recorded as negative, +, ++,
+++, and complete. For the sake of brev-
ity, the +, ++, and +++ reactions are in-
cluded under the heading in the tables,
“partial agglutination”. A portion of each
sample was incubated overnight at 37° C.

Smears of the incubated mitk were exam-
ined microscopically for the presence of
long-chain streptococci. Samples contain-
ing chains of ten or more cells were con-
sidered positive.

The bromthymol blue reaction was de-
termined as soon as the group of samples
had been collected. It was conducted ac-
cording to the method of Udall, using 5
ml. of milk and 0.5 ml. of a 0.5 percent
solution of bromthymol blue. Reactions
were recorded as negative (normal), *+,
++, +++, and ++++, according to the
intensity of the color produced. Samples
showing a + or greater reaction are re-
corded as T in the tables,

Leucocyte counts were made by the
Breed smear technic, using Newman’s
stain. Samples containing less than 500,;
000 leucocytes per ml. were recorded as
negative, and those containing more than
500,000 per ml. as positive. The cows
were classed as Bang’s discase positive or
negative according to the results of the
latest blood agglutination test previous
to the collection of the milk samples.

. RESULTS A

There was a considerable variation both
in the size of the different herds and in
the proportion of Bang’s disease positive
and negative cows, as indicated in Table
1. More than one set of samples were
taken from some of the cows in Herd 3
while only one set was taken from the
cows in the other two herds. These data
represent 448 samples (Table 2) from 99
Bang's disease reactors and 699 samples

from 132 non-reactors. In all, 1147
samples were taken from 231 cows.
TABLE 1. ,
Number of Cows from which Milk Samples
Were Taken.
Herd Bang's Bang's
No. Disease 4+  Disease —- Total
1 51 32 83
2a 9 44 53
2b : 27 21 48
3 12 35 47
Total 99 132 231

It is well known that Brucella abortus,
the organism causing Bang’s disease, com-
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monly is found in the udder as well as
in the reproductive organs of cows in-
fected with this disease. Previous in-
vestigators have shown that agglutinins
for Brucella abortus may be produced in
the udder due to the presence of this
organism. Investigators, however, are not
agreed on a significant agglutinin titer
of milk at which this organism may be
consistently found in milk. Several have
reported finding Bracella abortus in milk
with a titer of 1-50 or less while others
found it only at higher titers, . The agglu-
tinin titer of the milk of Bang's disease
reactors is usually lower than that of their
blood, and many reactors have a negative
agglutinin titer in their milk. As shown
in Table 3, milk samples from 35.4 per-
cent of the Bang's disease reactors in these
herds showed no agglutination for
Brucella abortus. Milk from 20.2 per-
cent of the reactors showed partial agglut-
ination, or in other words had an agglut-
inin titer of less than 1:50. Samples from
one or more quarters of nearly half (44.4
percent) of the reactors showed an agglut-
inin titer of 1:50 or higher. In view of the
reports of other investigators, it would
seem that Brucella abortus might be found
in the milk from the majority of this
group. Milk from only one non-reactor,
a cow in Herd 2b, showed any agglutin-
ation, and the agglutination in this case
was only partial.

TABLE 2.
Number of Milk Samples.
From Bang’s From Bang's )
Herd Disease +  Disease — All
No. Cows Cows Cows
1 197 126 323
2a 35 173 208
2b 100 79 179
3 116 321 437
Total 448 699 1147
TABLE 3.

Milk Agglutination Reactions of Bang's Disease
Positive Cows.

Yo

All Quarters negative ......ccoeeeerecicennee 35.4
Partial agglutination in one or more

quarters 202
Complete agglutination in one or more

quarters _.......... 44 .4

On the basis of individual quarter milk
samples from the Bang’s disease positive
cows (Table 4), 50.7 percent of the
samples showed no agglutination whereas
19.4 percent showed partial and 29.9 per-
cent complete agglutination at a dilution
of 1:50.

TABLE 4.

Percent of Agglutinations in Milk Samples
from Bang's Disease Positive Cows.

Herd None Partial Complete
No. % % %
1 43.7 13.2 43.1
2a 45.7 37.2 17.1
2b 60.0 21.0 19.0
3 56.0 23.3 20.7
All herds 50.7 194 29.9

A summary of the examinations for the
presence of streptococci (Table 5) shows
that among the Bang’s disease positive
cows, two out of three cows gave milk
which contained streptococci. The pro-
portion of positive cows whose milk
showed streptococci and those whose milk
did not, was relatively constant in the
three herds. Among the negative cows,
there was a large variation in the propor-
tion of cows in whose milk streptococci
were found. However, only 40 per cent
of the negative cows had streptococci in
their milk. The large variation may have
been due to difference of management of
the cows, as indicated by the. fact that in
the herd where the positive and negative
cows had no contact with each other,
(Herd 1), only 3 percent of the cows
gave milk containing this organism. In
Herd 2b where the positive and negative
cows were together at all times, milk
from 90 per cent of the negative cows
contained streptococci. This is even higher
than among the positive cows in that herd.

TABLE 5.

Percent of Cows in whose Milk Sireptococc
Were FPound.

Bang’s Disease

Bang’s Disease
Positive Cows

Negative Cows

Herd S+ S— S+ S—

No. %o % % %
1 62.7 37.3 3.1 96.9
2a 66.7 33.3 43.2 56.8
2b 74.1 25.9 90.5 9.5

Three herds 66.7 33.3 40.2 59.8
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Streptococci were found in 46 percent of
the milk samples from the positive cows,
and in only 22 percent of the milk
samples from the negative cows as shown
in Table 6. Not only did milk from a
higher percentage of the positive cows
contain streptococci, but also the average
number of infected quarters per cow was
higher in the positive than in the negative
group.
TABLE 6.
Percent of Samples in which Streptococci Were
Found. ‘
Biung's Disease
Positive Cows

Bang's Disease
Negative Cows

Herd S+ S— S+ s—

No. % % % %
1 43.1 56.9 .8 99.2
2a 45.7 54.3 22.5 77.5
2b 53.0 47.0 55.7 44.3

Three herds 46.4 53.6 22.2 77.8

It is generally accepted that the nga]orlty
of mastitis cases is caused by streptococct,
and these figures indicate definitely a
higher ‘incidence of mastitis among the
Bang’s disease positive cows than among
the Bang’s disease negative cows.

Another test that is often used in de-
tecting mastitis or abnormal milk is the
bromthymol blue test. The results of
this test applied to the milk samples
(Table 7) show that nearly 78 percent
of the Bang’s disease reactors gave a posi-
tive reaction to this test as compared to

TABLE 7

Percent of Cows Showing Reactions to Brom-
thymol Blue Test.

Bang's Disease
Positive Cows

Bang’s Disease
Negative Cows

Herd BTB+ BIB— BTB+ BTB—
No. % % % . %
1 74.5 25.5 37.5 62.5
2a 77.8 22.2 . 59.1 40.9
2b 77.8 22.2 85.7 14.3
3 82.8 17.2 8.0 92.0

31 percent of the negative cows. Again
we find that the proportion of cows show-
ing positive and negative reactions is
quite constant among the Bang’s reactors
but varies considerably among the non-re-
actors.

The number of leucocytes per ml. pres-
ent in milk gives still another index to
disturbances in the cow’s udder. In-
vestigators are not entirely agreed on the
number allowable in normal milk, some
recommending as low as 300,000 per ml.
and others as high as 1,000,000 per ml.
as the point at which to separate the
normal from the abnormal samples. In
this study separation was made at 500,000
per mi. As was the case in the other
tests, the percentage of Bang's disease re-
actors giving milk containing more than
500,000 leucocytes per ml. was consider-
ably higher (87 percent) than that of the
non-reactors (57 percent). While high
leucocyte counts may be due to disturb-
ances other than mastitis, probably the
majority of them are due to udder ipfec-
tions.. The results of the leucocyte and
bromthymol blue tests are combined in
Table 9. It will be noted that 74 pe-
cent of the reactors showed both brom-
thymol blue positive and leucocyte posi-
tive tests as compared with 28 percent of
the non-reactors. On the other hand; only
8 percent of the reactors were negative to
both of these tests while about 40 per-
cent of the non-reactors showed no posi-
tive reactions to either test. It will be
noted that when a cow gave a positive
bromthymol blue test, her milk was prac-
tically always high in leucocytes. Many of
the cows having high leucocyte counts,
however, did not give a positive bromthy-
mol blue reaction.

TABLE 8.
Percent of Cows with High and Low Leucocyte
Counts.

Bang’'s Disease = Bang’s Disease

Positive Cows  Negative Cows

over under over uader

500,000 500,000 500,000 500,000

Herd per ml. per ml. per ml. per ml.

No. % % % %

1 - 88.2 11.8 78.1 219
2a 100.0 0.0 63.6 36.4
2b 74.1 25.9 85.7 14.3
93.1 6.9 43.7 56.3

All herds  87.1 12.9 57.4 42.6
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TABLE 9.
Percent of Cows Reacting to both Bromthymo!
Blue and Leucocyte Tests.

Bang's Disease
Negative Cows

Bang's Disease
Positive Cows

Reaction % . %

BTB4 L+ 74.1 27.8

BTB+L— 4.3 2.3

BTB—L+ 138 29.7

BTB—L— 78 40.2
TABLE 10.

Percent of Cows Reacting to Bromthymol Blue
and Streptococcic Tests

Bang’s Disease
Negative Cows

Bang's Disease
Positive Cows

Reaction % %
BTB+S+ 60.9 33.0
BTB4-S— 16.1 23.7
BTB —S + 5.7 8.3
BTB—S— 17.3 35.0

Combining results of the bromthymol
blue and streptococcic examinations, we
find that streptococci and positive brom-
thymol blue reactions were found in milk
from 61 percent of the reactors as com-
pared with 33 percent of the non-reactors.
Seventeen percent of the reactors and 33
percent of the non-reactors gave no posi-
tive reactions to these tests. Nearly all
the cows whose milk contained strepto-
cocci also showed a positive reaction to
the bromthymol blue test. Streptococci
were not found, however, in milk from
a considerable number of cows whose
milk showed reactions to the bromthymol
blue test. On the other hand, streptococci
were often found in milk from cows that
showed no positive bromthymol blue re-
action.

A combination of the results of leuco-
cyte and streptococcic examinations is
given in Table 11. Again we find that the

TABLE 11.
Percent of Cows Reacting to Leucocyte and
Streptococcic Tests.

Bang’s Disease Bang's Disease

Positive Cows Negative Cows
Reaction % %
L4S+ 63.2 34.0
L+S— 21.8 40.2
L—S+ 3.5 5.2
L—S— 11.5 20.6

largest proportion (63 percent) of the
Bang’s disease reactors gave milk which
was positive for both leucocytes and strep-
tococci, This may be compared with 34
percent of the non-reactors giving posi-
tive leucocyte and streptococcic tests.
Among the Bang’s disease reactors strep-
tococct were found in milk from about
three out of four cows showing a high
leucocyte count, while among the non-
reactors slightly less than half of the cows
with. a high leucocyte count showed strep-
tococci in their milk, In a large majority
of cases, a high leucocyte count accom-
panied the presence of streptococci. In
Table 12, the reactions to the bromthymol
blue, streptococcic and leucocyte tests have
been combined. It will be noticed that
approximately one-fourth of the Bang’s
disease reactors were positive to all these
tests and about one-fourth were negativ:
to all three tests, Among the non-re-
actors, however, only 12 percent reacted
to all three tests while nearly half were
negative,

TABLE 12.

Percent of Cows Reacting to Bromt'bymol Blue,
Streprococcic and Leucocyte Tests.

Bang’s Disease
Negative _ Cows

Bang's Disease
Positive Cows

Reaction % %

All + 289 12.0

24 23.8 19.7

2— 20.8 22.4

All — 26.5 459
SUMMARY

These results lead us to several con-
clusions. A high percentage of Bang’s
disease reactors gave milk with an agglut-
inin titer for Brucella abortus of 1:50 or
higher ; many of these cows may discharge
Brucella abortus in their milk. The higher
percentage of Bang’s disease positive cows
giving positive reactions to other tests for
mastitis indicates that resistance of these
cows to other udder infections may be
lowered because of the Bang's disease.
The management of a herd containing
both Bang's disease positive and negative
cows is an important factor in the control
of mastitis. The best method of man-
agement is the immediate elimination of
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all Bang’s disease reactors from the herd.
If this is not feasible, the reactors should
be isolated from the non-reactors as com-
pletely as possible. Under no circum-
stances should the reactors and non-re-
actors be allowed to use the same pasture
or occupy adjoining stalls in the barn.
If reactors and non-reactors are housed in
the same barn, the reactors should be
milked first. Each of these diseases in
itself causes severe economic loss to the

dairyman; when both occur together it
may mean the difference between success
or failure of the dairy enterprise because
of the large loss these diseases cause the
dairyman. :

The large economic loss to the farmer
caused by Bang’s disease and mastitis may -
make it easier for the milk sanitarian to
secure the cooperation of the dairyman in
efforts to eliminate these diseases and thus
improve the milk supply.

"Gassed' Cream
William B. Palmer

Executive Officer, Milk Inspection Association of the Oranges
and Maplewood, N, |., City Hall, Orange, N. J.

Whipped cream is now being exten
sively supplanted in some areas by gas-
charged cream at soda fountains and other
establishments. The cream is placed in
a small steel cylinder which is filled with
nitrous oxide gas under high pressure
from a cartridge. Nitrous oxide is used
because it is more soluble than other
gases, and is tasteless and nontoxic. The
cream is discharged as required by operat-
ing a needle-valve. The release of the
pressure results in the formation of
minute gas.bubbles throughout the cream.
The delivered product resembles ordinary
whipped cream.

In commercial practice, the users of
the apparatus supposedly follow - printed
instructions furnished them by the manu-
facturers. Equipment consists of numer-
ous intricate parts, difficult and tedious to
disassemble, clean, sterilize, and reassem-
ble. Frequently, inspections demonstrate
that units are unclean and that the parts
contain cream that is decomposed. The
several tﬁpes of apparatus are designed to
be placed in cooling wells in soda foun-
tains, but the cream cylinders are only par-
tially submerged. Under this arrangement,
only a part of the contents is refrigerated.
The head of the equipment, consisting of

washers, checks, fttings, tubing, chan-
nels, valve, and delivery nozzle, is not
refrigerated and is constantly exposed to
room temperature.

Manufacturers are endeavoring to re-
design equipment so as to reduce the
number of parts (With the idea of facili-
tating the cleaning procedure. Some pro-
gress has been made, but further im-
provements are necessary. Improved and
more explicit instructions for cleaning
and care of the equipment are being is-
sued to purchasers and users. However,
refrigeration remains a problem.

Many of the factors encountered with
this kind of apparatus are similar in
some phases to those found in milk
pumps and dispensing machines which
are generally disapproved or prohibited.
Some health departments are now taking
cognizance of these facts.

Although there are no official stan-
dards for consistency of whipped- cream,
the commercial advantages of these so-
called cream whipping machines is well
demonstrated when it is noted that
“gassed cream” has a 300 percent - or
more overrun as compared to approxi-
mately 100 percent in ordinary whipped
cream.



Contamination of Pasteurized Milk by Improper
Relative Pressures in Regenerators*

By A. W. Fuchs,

Senior Sanitary Engineer, United States Public Health Service

INTRODUCTION

Many of the larger milk pasteurization
plants employ regenerators (also known
as heat exchangers or regenerative heater-
coolers) in which a continuous flow of hot
pasteurized milk on one side of a metal
partition warms the incoming raw milk
on the other side. This in %rief is the
principle of the milk-to-milk regenerator.
Another type is the milk-to-water-to-milk
regenerator, in which the pasteurized pro-
duct transfers its heat to a circulating
water medium which in turn warms the
raw milk. Pasteurized milk must be
cooled before bottling, and, conversely,
the raw milk, which has been kept cold
during transit and storage, must be heated
for pasteurization. Hence heat exchange
by means of regenerators permits a sub-
stantial saving in heating and refrigera-
tion costs. :

Such equipment is of concern to health
officers because of the danger of con-
tamination of the pasteurized product by
the raw milk in case.flaws develop in the
metal or the joints separating the two.
Raw milk must be considered a potential
source of pathogenic bacteria. Much of
the value of pasteurization is lost if the
product subsequent to pasteurization is
subjected to possible contamination by raw
milk. To combat this danger, control
regulations frequently include provisions

similar to the following, quoted from the

Public Health Service Milk Ordinance
and Code (Public Health Bulletin No.
220, 1936 edition, p. 101):

“Reprinted from Public Health Reports, No. 13, Vol.
53, pages 496-505, by permission of the Surgeon-
General.

Regenerative heater-coolers shall be so con-
structed and operated that, in the case of milk-
to-milk regenerators, the pasteurized milk will
at all times, including shut-down periods, be
kept under higher pressure than the raw milk,
and, in the case of milk-to-water-to-milk re-
generators, the heat-transfer medium will at ail
times, including shut-down periods, be kept
under higher pressure than the raw milk.

In the case of milk-to-water-to-milk
equipment the intent of such a require-
ment is to prevent the raw milk from
contaminating the heat-transfer medium,
which in turn could contaminate the pas-
teurized product.  The heat-transfer
water, for which a potable supply must
be used and which is confined in a closed
circuit and is periodically reheated by the
fasteurized milk, will not contaminate the
atter unless such medium has first been
mixed with raw milk. The pasteurized
product could also be properly protected
by requiring that it be kept at all times
under higher pressure than the heat-trans-
fer water, but this alternative method
would not prevent the objectionable foul-
ing of the water by the raw milk if flaws
developed in the metal or the joints be-
tween them.

The methods for securing compliance
with such a regulation are of a technical
nature. The explanation accompanying
this regulation in the Public Health Ser-
vice Milk Code suggests certain proce-
dures, but more recent study has demon-
strated their inadequacy. It is the pur-
pose of this paper, therefore, to fill the
need for such detailed objective speci-
fications as will enable control officials to
determine readily whether the relative-
pressure requirements are satisfied in the
various types of regenerator hook-ups.
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PRESSURE GAGES
Relative pressutes may obviously be
determined by means of pressure gages,
or a differential pressure gage, or other
pressure-indicating devices.

When gages are employed they should

be located at the critical-pressure points
of the regenerator, i. e., (1) at the raw-
milk inlet, and (2) either at the pasteur-
ized-milk outlet in the case of milk-to-
milk regenerators, or at the heat-transfer-
medium outlet from the raw-milk section
in the case of milk-to-water-to-milk types.
~ Counter-current flow is practically uni-
versally used in regenerators because of
its greater heat-exchange efficiency. With
counter-current flow, points (1) and (2)
are always at the elevation where the
pressure on the pasteurized-milk (or the
heat-transfer-medium) side, if  greater
than that on the raw-milk side, exceeds
the latter by the least amount. This is
true for all types of regenerators, with
either or both sides closed to the at-
mosphere, at all times while milk is in
the regenerator, irrespective of whether
the raw milk enters at the top or the bot-
tom. For any side open to the atmos-
phere, a pressure gage is, of course, un-
necessaty.

Pressure-indicating devices will not in-
dicate compliance or non-compliance with
the relative-pressure requirements be-
tween inspections. Pressure - recording
devices would overcome this objection by
furnishing the inspector with a graphic
history of the pressures.  Aside from
their high cost, such gages are likely to
be nofe too sensitive or reliable at the
relatively low pressure differentials or-
dinarily encountered in milk regenerators.
A difference of an inch or two in gravity
head between the two sides of a regen-
erator, which might be sufficient to re-
verse the pressure relationship during
shut-downs, would not be incgcated or
recorded by the type of gages suitable for
milk equipment. Gages would have to
be tested for accuracy and sensitivity at
frequent intervals. The pressure rela-
tionship would have to be determined
for every rearrangement of the hook-up,

every change in the pumping rate, and
every change in equipment and size of
piping. But the most serious objection
to the use of pressure gages lies in the
fact that the heatlh officer would be
powerless to remedy any damage that
might have resulted from improper rela-
tive pressures occurring between inspec-
tions.

For these reasons pressure-indicating or
recording devices are not recommended
and should not be relied upon for deter-
mining compliance with the regulation.
Instead, control officials should demand
hook-ups like the following, which auto-
matically insure the required relative pres-
sures at all times.

MILK-TO-MILK REGENERATORS

Four types of milk-to-milk regenera-
tors are possible. In the most common
design both the raw milk and the pas-
teurized product flow through either a
series of connected plates or two con-
centric pipes, so that both sides are closed
to the atmosphere. In -others the pas-
teurized milk is on the inside of a pipe,
while the raw milk flows downward on
the outside open to the atmosphere. The
third design is like the second, but the
raw milk is on the inside and the pasteur-
ized on the outside. In the fourth pos-
sible type, not used at present, the raw
milk flows downward on one side of a
corrugated partition and the pasteurized
on the other side, with both sides open
to atmospheric pressure.

On  milk-to-milk  regenerators with
both sides closed to the atmosphere (fig.
1) the reCﬁuired relative pressures will be
automatically insured when the following
conditions obtain:

(4) The pasteurized milk, between its
outlet from the regenerator and its nearest
downstream point open to the atmosphere,
rises to an elevation higher, by at least
3 percent of the static raw-milk head on
the bottom of the regenerator, than any
raw milk downstream from the free raw-
milk level nearest upstream from the re-
generator, provided that such excess head
is at least 6 percent if water or chlorine
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FiGuRe 1.—Milk-to-milk regenerators with both sides closed to atmosphere (diagrammatic elevation),

solution precedes the milk at the begin-
ning of a run; and

(4) No pump is located between the
pasteurized-milk outlet from the regen-
erator and the nearest downstream point
open to the atmosphere; and

(¢) No pump is located between the
raw-milk inlet to the regenerator and the
free raw-milk level nearest upstream
therefrom; and

(4d) A backflow-preventing device,
such as a positive-type pump or a check
valve, is installed in the line between the
pasteurized-milk inlet to the regenerator
and either the nearest upstream point open
to the atmosphere or the raw-milk outlet
from the regenerator, whichever is farther
downstream; provided that if said valve
or pump or any portion of the system
downstream therefrom leaks, storage for
the pasteurized milk shall be provided
downstream from its outlet from the re-
generator and at the elevation specified in
(«), either in the pipe line or in a tank
equipped with a bottom inlet, equal in
“volume to at least one hour’s leakage; and

(¢) Hot water or chlorine solution or
previously pasteurized milk “is pumped
through the system until it reaches the
elevation specified in (4) before any raw
milk is admitted to the regenerator.

The reasons for these specifications may
not be apparent. If (a) is satisfied all
pasteurized milk in the regenerator will
be under greater pressure than the raw
milk, provided (#) and (¢) are satisfied
during operation, (4) during shut-downs,
and (¢) at the beginning of the run.

The 3 percent excess head provided in

(#) is intended to compensate, during
shut-downs, for the difference in specific
gravity between pasteurized milk at 160°
F. or more and raw milk at 40° F. or
less.  Similarly, the 6 percent excess head
required when water or chlorine solution
precedes the milk at the beginning of a
run serves to compensate, during shut-
downs occurring at the beginning of a
run, for the difference in specific gravity
between water at 160° F. or more and
milk at 40° F. or less.

A pump located as described in (&)
could during operation reduce the pas-
teurized-milk pressure on its suction side
to below that of the raw milk in the re-
generator,

When the raw milk is sucked through
the regenerator, an auxiliary pump j)ro- :
vided with slip is sometimes located as
described in (), in order to overcome
priming difficulties in the main pump and
to maintain the raw milk in the regener-
ator at or above atmospheric pres-
sute so as to avoid sucking in air.
A raw-milk supply tank with its milk
level higher than the regenerator at
the begioning of the run would
overcome priming difficulties, and placing
the entire tank higher than the regenera-
tor would attain both objectives, thus
eliminating the need for an auxiliary
pump. A raw-milk pump upstream from
the regenerator could increase the raw-
milk pressure to above that of the pas-
teurized milk in the regenerator during
operation even if («) and (%) were sat-
isfied. It is possible to avoid this ob-
jection by placing in the pasteurized-milk
line downstream from the regenerator a
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sufficient gravity head or pressure-in-
creasing restriction, as by means of a
valve. Whether such gravity head or re-
striction is sufficient to accomplish its
purpose would have to be determined for
each installation and for every change in
the hook-up by means of pressure gages.
Proper relative pressures could not be
automatically insured.

The positive-type pump or the check
valve specified in (4) will prevent back-
flow of the pasteurized milk through the
regenerator, provided no leakage occurs.
A flow-diversion valve cannot be relied
upon to prevent backflow during the first
few minutes following a pump shut-down
while the milk is still at a sufhciently high
temperature to keep the diversion valve
in the forward-flow position. Backflow
would lower the level of the pasteurized
milk during pump shut-downs and thus
might reduce its pressure to below that
of the raw milk in the regenerator. The
first alternative location for the device
applies to systems with pasteurizer-hold-
ers or other intermediate tanks open to
the atmosphere ; the second, to completely
closed’ systems.  The second provision of
(4) will insure an adequate pasteurized-
milk pressure throughout a shut-down of

Raw
supply L+ —

Regenerator [

Trough

ized milk in the line has fallen below the
level specified in (4) after a pump shut-
down of 1 hour. If the petcock were
opened momentarily and no milk escaped,
it would be positive evidence that ad-
ditional storage is needed.

At the beginning of a run the raw milk
in the regencrator may be under greater
pressure than the pasteurized-milk side
from the time the raw milk enters the re-
generator until the pasteurized milk has
risen to the elevation specified in ()
downstream from and above the regenera-
tor. The procedure described in (e) will
overcome this danger. Water or pre-
viously pasteurized milk preceding the
milk will temporarily provide the mneces-
sary pressure on the pasteurized-milk side
until replaced by the freshly pasteurized
milk.

On milk-to-milk regenerators with only
the raw milk open to the atmosphere (fig.
2) the required relative pressures are au-
tomatically insured when

(4) The pasteurized milk, between its
outlet from the regenerator and its near-
est downstream point open to the atmos-
phere, rises higher than the top of the
regenerator ; and

() No pump is located between the

Heafter

FiGURE 2.—Milk-to-milk regenerator with only raw milk open to atmosphere (diagrammatic elevation).

at least 1 hour’s duration, even if there is
some backflow due to leakage. - Shut-
downs of such duration are infrequent.
. The adequacy of the storage provided to
compensate for leakage should be checked
occasionally by determining, by means of
a petcock installed in the line, a sterile
probe, or otherwise, whether the pasteur-

pasteurized-milk outlet - from the regen-
erator and the nearest downstream point
open to the atmosphere; and

(¢) A backflow-preventing device, such
as a positive-type pump or a check valve,
is installed in the line between the pas-
teurized-milk inlet to the regenerator and
either the nearest upstream point open to
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the atmosphere or the raw-milk outlet
from the regenerator, whichever is farther
downstream; provided that if said valve
or pump or any portion of the system
downstream therefrom leaks, storage for
the pasteurized milk shall be provided
downstream from its outlet from the re-

generator, either in the pipe line or in a-

tank equipped with a bottom inlet, at a
highet elevation than the top of the re-
generator, equal in volume to at least 1
hour’s leakage; and

(d) Hot water or chlorine solution or
pteviously pasteurized milk is pumped
through the system until it reaches the
elevation specified in (4) before any raw
milk is admitted to the regenerator.

The reasons for these specifications are
similar to those for the preceding type.
In both designs the purpose is to main-
tain the pasteurized product under greater
pressure than the raw at all times, the
“only difference being that where the raw
milk is open to the atmosphere the pas-
teurized milk need be kept only above
atmospheric pressure rather than at a
higher level than all raw milk in the
system. If (4) is complied with all pas-
teurized milk in the regenerator will be
under greater pressure than atmospheric,
provided (&) is satisfied during opera-
tion, (¢) during shut-downs, and (d)
at the beginning of the run. In this type
there is no objection to a raw-milk pump
upstream from the regenerator, since the
raw-milk side is open to the atmosphere
and cannot be above atmospheric pres-
sure. :

Milk-to-milk regenerators with only the
pasteurized . milk open to the atmosphere

(hg. 3) should not be approved, since
no conditions are apparent which will
insure that all of the raw milk in the
regenerator will be maintained at subat-
mospheric pressure (i. e., at lower pres-
sure than the pastcurized milk) through-
out a shut-down.

Even with a raw-supply tank below the
bottom of the regenerator and no pump
between the two, any air sucked into the
line between the raw-milk inlet to the
regenerator and the pump nearest down-
stream therefrom could, during a shut-
down, soon destroy the suction and in-
crease up to atmospheric (or even above
atmospheric in plate-type regencrators)
the pressure on the raw-milk side of the
regenerator.

Milk-to-milk regenerators with both
sides open to the atmosphere (fig. 4)
should not be approved, since with both
sides at atmospheric pressure the pasteur-
ized-milk side cannot ever be under great-
er pressure than the raw-milk side. This
type of regenerator is not, however, being
used nor is it likely to be used because
of its inefficiency. It is subject to large
heat losses to the atmosphere, and as the
raw milk and the pasteurized milk must
both flow downward it cannot utilize
counter-current flow.

MILK-TO-WATER-TO-MILK
REGENERATORS
Many types of milk-to-water-to-milk
regenerators could be designed, but only
the two types on the market will be dis-
cussed. The number of possible com-
binations may be gaged by the fact that
in either or both the raw-milk and the
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FiGure 3.—Milk-to-milk regenerator with only pasteurized milk open to atmosphere (diagrammatic elcvation),
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FIGURE 4.—Milk-to-milk regenerator with both sides open to atmosphere (diagrammatic elevation).

pasteurized-milk sections both the milk
and the heat-transfer medium may be
either open or closed to the atmosphere.
In connection with the relative-pressure
requirement, conditions existing in the
pasteurized-milk section are immaterial
and only the raw-milk section need be
considered.

On milk-to-water-to-milk regenerators
with both the milk and the heat-transfer
water in the raw-milk section closed to
the atmosphere (fig. 5) the required rela-
tive pressures are automatically insured
if—

(#) The highest point of the heat-
transfer-water circuit 1s in a covered tank
at an elevation higher, by at least 6 per-
cent of the static raw-milk head on the
bottom of the regenerator, than any raw
milk downstream from the free raw-milk
level nearest upstream from the regen-
erator; and

(6) No heat-transfer-water pump is
installed in that postion of the heat-trans-

- Float tank

fer-water circuit which lies upstream from
such tank and downstream from the heat-
transfer-water inlet to the raw-milk sec-
tion of the regenerator; and

(¢) No milk pump is located between
the raw-milk inlet to the regenerator and
the free raw-milk level nearest upstream
therefrom; and

(#4) The heat-transfer-water circuit is
full of water at the beginning of the run,
and all loss of water from the circuit
(through backsiphonage, open drain
valve, leakage, evaporation, etc.) is pre-
vented or automatically and immediately
replenished whenever'raw milk is present
in the regenerator.

Most of these requirements and the
reasons therefor are similar to those al-
ready discussed for milk-to-milk regen-
erators with both sides closed to the at-
mosphere. Compliance with (4) will
place all of the heat-transfer water in the
raw-milk section of the regenerator under
greater pressure than the raw milk at all

r— —_— i .
Supply line Tocooler,,
~> " "\ peeecnvenncy. OF DOMEF
» Regenerafor~ | | " Holder
Supp/y h m
: sA;mz/Son
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FIGuRe §5.—Milk-to-water-to-milk regenerator with both milk and water in raw-milk section closed to
atmosphere. (diagrammatic ¢levation),
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times, provided (%), (¢), and (d) are
also satisfied. The excess head specified
in (4) for the heat-transfer-water circuit
will. compensate, during shutdowns, for
the difference in specific gravity between
milk at 40° F. or less and water at 160°
F. or more.

A heat-transfer-medium pump located

as described in (#) could, when operat--

ing, reduce the heat-transfer-water pres-
sure on its suction side to below that of
the raw milk in the regenerator. A milk
pump located as shown in (¢) could dur-
ing operation increase the raw-milk pres-
sure to above that of the heat-transfer
water in the regenerator even if all other
requirements were satisfied.

The full heat-transfer-water circuit re-
quired at all times by (&) is considered
the simplest means of insuring proper
relative  pressures. The heat-transfer-
water pump could, when operating, satis-
fy the pressure reqluirement even if the
circuit were not full; but when not oper-
ating it will not satisfy this requirement
unless there is enough water in the cir-
cuit to fill the upstream portion between
the pump and the tank, -and unless all
backflow and loss of water from this por-
tion of the circuit are prevented. The
most practical solution 1is, therefore, a
constant-level tank at the highest point
specified in (4). A covered tank will
protect the water against contamination,
but the cover should not be airtight.
Although the float in the tank will auto-
matically open the supply-line valve when-
ever any loss of water from the circuit

occurs, the drain valve should be kept
closed throughout the day’s run to avoid
unnecessary risks. The tank should be
supplied with an overflow, and all supply

. lines feeding the heat-transfer-water cir-

cuit should enter at the tank and through
a sufficient air gap to prevent loss of water
through backsiphonage into the supply

line.

On  milk-to-water-to-milk regenerators
with the water closed but the milk open
to the atmosphere in the raw-milk section
(fig. 6) the required relative pressures
are automatically insured when the fol-
lowing conditions are satisfied: '

(4¢) The highest point of the heat-

* transfer-water circuit s in a covered tank

at a higher elevation than the top of the
raw-milk section of the regenerator; and

(£) No heat-transfer-water pump is in-
stalled in that portion of the heat-transfer-
water circuit which lies upstream from
such tank and downstream from the heat-
transfer-water inlet to the raw-milk sec-
tion of the regenerator; and

(¢) The heat-transfer-water circuit is
full of water at the beginning of the
run, and all loss of water from the cit-
cuit (through backsiphonage, open drain
valve, leakage, evaporation, etc.) is pre-
vented or automatically and immediately
replenished whenever raw milk is present
in the regenerator.

These specifications and the reasons
therefor are almost identical with those
of the type immediately preceding, ex-
cept that the raw-milk pump upstream
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FiGURE 6.—Milk-to-water-to-milk regenerator with water closed but milk open to atmosphere in raw.milk
section (diagrammatic ¢levation) .
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from the regenerator is not prohibited
since the raw-milk pressure in this type
of regenerator cannot exceed atmospheric.

ACKNOWLEDGMENTS
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Engineer L. C. Frank and Assistant Public
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viewing the manuscript and suggesting
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SUMMARY

Milk regenerators, in which the hot

pasteurized milk heats and is cooled by
the cold raw milk either directly or
through an intermediate water circuit, may

permit contamination of the pasteurized
product by the raw milk in case flaws
develop in the metal or the joints sepa-
rating the two. To combat this danger,
control regulations usually require that
the pasteurized milk- (or the heat-transfer
water) be under greater pressure at all
times than the raw milk.

Objective criteria are presented to en-
able control officials to determine whether
such regulations are satisfied. Methods
are described for automatically insuring
the required relative pressures in various
types of milk-to-milk and milk-to-water-
to-milk regenerators. :

Plan NOW to attend the
ANNUAL MEETING
of the
INTERNATIONAL ASSOCIATION OF
MILK SANITARIANS
at Cleveland, Ohio, during
MILK WEEK, Oct. 17-22

Other attractions there in the same week are the meetings of

the Intemational Association of Milk Dealers,

. the International Association of Ice Cream Manufacturers

~ the Dairy and Ice Cream Machinery
and Supplies Association,

and

THE DAIRY INDUSTRIES EXPOSITION

Make your reservations at the Hotel Allerton,
headquarters of this Association
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The Role of Platform Tests and Farm Inspections in
Milk Control*
W. D. Tiedeman,
Chief, Bureau of Milk Sanitation, New Y ork State Department of Health

Farm inspection has become so deeply
rooted in our American system of milk
control that we are inclined to take it as
a matter of course without inquiry as to
whether or not we are getting value re-
ceived for the funds expended.  The
problem of concentrating effort where it
will accomplish most deserves our con-
sideration.

LIMITATIONS OF FARM INSPECTIONS

It is evident that a single inspection of
a dairy farm each year, made between
milkings, will not tell us much about
farm practices nor accomplish much ex-
cept bring to light gross deficiencies in
buildings and equipment. Such inspec-
tions will probably cost at least eight-five
cents each, although this is quite variable.
Dairymen who want to cooperate may
benefit educationally from the right kind
of ins}gection, but routine yearly inspec-
tions bave little influence on the non-
cooperative dairymen. This is an old
theme. We all recognize that farm in-
spection is costly. The best of farm in-
spection as carried on today leaves an
irreducible number of dairies which pass
inspection, but either regularly, frequent-
ly, or octasionally deliver to the plants
milk of unsatisfactory sanitary quality.

These facts become all the more im-
pressive along the border lines of metro-
politan milksheds where, in some in-
stances, anywhere from two to nine dif-
ferent milk inspectors cover the same
dairy farms at different times of the year.
Each inspector is attempting to enforce
slightly different regulations, all appar-
ently designed to improve the sanitary

*Read at the Twenty-sixth Annual Meeting of the
International Association of Milk Sanitarians,
Louisville, Ky., Oct. 11-13, 1937.

quality of milk. It would be difficult to
prove that the quality of milk delivered
by these much-inspected dairies is any
better than that delivered to neighboring
plants by dairtes under a single inspection.

The intelligent farmer knows that many
of the things he is requested to do by the
inspector have no direct bearing on the
sanitary quality of the milk he delivers
to the plant, and that after the inspector
has made his visit he is not likely to see
him again for a long time. Multiple in-
spections by different inspectors, each
finding different faults which cost money
to correct, tend to antagonize the dairy-
man, .and make the inspector, whether
right or wrong, look ridiculous.

The relative ineffectiveness of farm
inspection has been revealed by the ex-
amination of milk delivered to plants.
There have been practical demonstrations
of the value in improving milk quality
of the application of simple tests to the
milk at the receiving platform, and re-
jecting unsatisfactory cans without at-
tempting inspection of the farms. More
improvement has been accomplished by
using platform tests to point out the
farms that need inspection, and con-
centrating inspection there. The payment
of premiums for milk of low bacteria
count has had a marked effect in reducing
counts, although plants using this simple
test often continue to receive and pay
premiums for low count milk that is
dirtty or of bad flavor.

EXAMINATION OF DELIVERED MILK
We believe that municipalities having
limited funds for the quality control of
milk delivered for pasteurization might
well devote a considerable part of such
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money to the testing of individual caps

of milk as received at plants, the reject-

ing of substandard milk, and the follow-
.ing up of such rejection by a farm in-
spection designed to assist the farmer n
finding and eliminating the cause for re-
jection.

Many tests of milk have been used on
receiving platforms, including tempera-
ture, sediment, strainer dipper, odor, and
the collection of samples for methylene
blue test, resazurin test, direct microscopic
count, and standard plate count. Many
“comparisons have been made between
these tests severally, and it has been rec-
ognized that each test has its particular
applications and perhaps limitations.

A little more than a year ago, when the
New York City Department of Health
was considering revising the program for
‘the supervision of country receiving sta-
tions, our Department joined in some ex-
tensive comparisons of a majority of these
tests on individual can samples of milk.
The State Agricultural Experiment Sta-
‘tion at Geneva also participated in the
work. The plan called for the examina-
tion of about two hundred cans of milk
at each of three Grade A and three Grade
B plants for temperature, sediment, and
.odor, and by use of strainer dipper,
methylene blue test, and direct micro-
scopic count.  Incidentally, the dairies
supplying milk to all of these plants have
been under the inspection of experienced
farm inspectors for many years.

In these tests, samples were taken from
individual cans rather than from all the
milk .delivered by each patron and mixed
in the weigh vat. This more laborjous
sampling procedure was followed be-
«cause first, it was recognized that a patron
-delivering ten, cans of milk might have
only one can of unsatisfactory milk.
which would be diluted greatly if mixed
with nine cans of good milk; and second,
we wished to find a simple test that
quickly would detect bad milk in the
-can in order that such milk might be sent
back to the producer.

“The routine followed in general was
to station 2 man outside the plant to

number the cans consecutively and another
to record after this serial number the pa-
tron’s number, to note whether the milk
was from the morning’s or night’s milk-
ing, and whether the can was filled or
partly full. Next, the can was opened,
and the odor observed by one man and,
recorded by another. Then the strainer
dipper test was made by one worker and
recorded by another. = Following this,
two workers collected samples in glass
vials by means of metal thieves for direct
microscopic examination and methylene
blue determination.  The next worker
took the temperature which another re-
corded. Finally, a worker made sedi-
ment tests, using a rapid tester which
pumped a pint of milk directly from the
bottom of the can. Another placed the
discs in rotation to dry, and helped change
discs. It is recognized that this test
would show more if the milk in the can
had not been stirred before the test was
made, as it was by the strainer dipper.
However, this could not be avoided with-
out placinag the strainer dipper test at the
same disadvantage.

The direct microscopic counts were
made by Dr. M. W. Yale, N. J. Hohl
and C. H. Colvin. The counts expressed
by the letters “E”, “S”, “U” and “V”
are as folows:

“E"” (Excellent)—up to 300,000 indi-
vidual bacteria per cc. o

“S”  (Satisfactory)—300,000 to 900,-
000 individual bacteria per cc.

"U” (Unsatisfactory) —900,000 to 3,-
000,000 individual bacteria per cc.

“V" (Very Unsatisfactory)—over 3,-
000,000 individual bacteria per cc.

The corresponding probable standard
plate counts are “"E”, up to 100,000; “S”,
100,000 to 300,000; “U”, 300,000 to
1,000,000; and "V over 1,000,000. Rec-
ords were also made of the average num-
ber of cells per field, and also of the pre-
dominating forms of organisms. ‘

The strainer dipper tests were made by
E. R. McHale and Dr. J. F. Jansen who
were both experienced in the use of this
test. ‘Perhaps more information could
have been obtained if time had been taken
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to determine and record the type of flakes
observed.

The classification used for describing
the findings of the strainer dipper test
were as follows:

“Flakes—Reject” indicating that the
size and number of flakes found, showed
such poor quality as to warrant the re-
jection of the milk.

“Dirt—Reject”  describing  samples
which in the opinion of the tester should
have been rejected because of an exces-
sive amount of visible dirt.

“Slight flakes” designating samples
with few flakes, indicating some careless-
ness in the methods of production, but
not warranting rejection of the milk.

The classification "Slight dirt" was
used by the tester to describe fine dirt
found in small quantities, not indicating
sufficient negligence to justify rejection,

In the brief summary, shown in Table
1, we have simply thrown all the positive
findings in one class and the negative in
the other.

All the odors were observed by the
same man, namely, Don Lee, who has
had considerable experience in this work.

The classifications used for describing
the various odors found in milk were as
follows:

“Bacteria odor—Rejects.” 'This classi-
fication included milk believed to contain
such a large number of organisms-as to
justify rejection of the milk.

"Other miscellaneous odor—Rejects.”
This class included “Feed odors,” *Sta-
ble odors,” “Cows’ odors”, “Musty
_odors”, “Stale odors,” “Disinfectant
odors”, and “Suspicious odors.” These
odors, though not necessarily indicating
an excessive count, were present to such
~a degree that it was believed that the
flavor of the general supply would be ef-
fected if included, and therefore were
marked for rejection,

“Slight bacteria odors.” This- classi-
fication included the same type of odor
as described under “Bacteria odor—re-
jects” but to a lesser degree. The milk
was not of high quality but was not bad
enough to be rejected.

"Other slight miscellaneous odors™ in-
cluded the same type of odors as indi-
cated under the classification ““Other Mis-
cellaneous Odors—Rejects”, but the odors
were not pronounced enough to warrant
rejection.

“Satisfactory odor.” ‘This classification
included normal milk. - In the present
summary, shown in Table 1, these are
simply classed as satisfactory and un-
satisfactory. “

BACTERIAL ODORS

It is naturally difficult to describe odors
but Mr. Lee has attempted to describe the
odor classed as “bacterial.” He says, "In
the first place, this odor possesses varying
degrees of potency depending upon the
extent of bacterial growth in the milk,
types of bacterial growth predominating,
and temperature of milk.  Apparently
the growth of a very few of the (froteo-
Iytic types gives a pronounced odor de-
noting decomposition. It is necessary to
have large numbers of the lactic acid type
to produce an odor. Upon precise analy-
sis, my experience prompts me to state
that the first odor froduced in milk by
bacteria which is detectable has an- en-
tirely different description than the one
in the latter stages of growth when the
odor is easily detected.

“The odor produced by mastitis and
lactic acid organisms may be classified as
pungent, fermented, turned, acidity, or
lactic. ~ As it begins to become more pro-
nounced in milk, it is almost identical to
che odor of gluten feed. It may be re-
ferred to as charred or caramelized in na-
ture. The recognition of this particular
gluten feed odor in milk, coupled with
the pungen?, fermented, or lactic acidity
reaction, is definite proof that milk is very
high in bacteria. This description will
cover the most common bacterial odors in
milk. In cases very often where there is
a high contamination of proteolytic bac-
teria, the reaction to the sense of smell
denotes decomposition, a taint. In most
cases, this odor is usually combined with
lactose fermentation, and will be identical-
to that of ‘gluten feed' as referred to,
with that added taint of decomposition.



COMPARISON BETWEEN THE MICROSCOPIC COUNT AND THE RESULTS OF THE ODOR TEST,

TABL

E I

STRAINER DIPPER TEST AND METHYLENE BLUE TEST

samples placed by the odor test in the various odor classifications.

Showing the number of can samples in the various microscopic classification and the percentage of these

Number of

Can samples in the various microleoplc clunﬂeations found by the various
s to be ** and '‘Satisfactory’

Methylene Blue Test

Micr::::‘o pie Samples so Odor Test Stnxnor Dippar ‘l‘ut
Classifications (Mci!:arf)s;j:&c) All All All *‘Flakes” _All Reduction in Reduction in
“Unsatisfactory’’| ‘‘Satisfactory” |. and “Dirt” “‘Satisfactory"’ 534 or less more than $}§
Odors Odors Findings Findings ours hours
No. | Per cent No. |Per cent | Per cent | Percent] No. | Pet cont No. | Per cent No. | Per cent.
GraDE B CAN Samrres -
E=0 377 62.4 104 27.6 273 72.4 190 50.4 187 49.6 17 4.5 360 9s5.8
to 300,000 :
$=300,000 129 21.3 60 46.5 69 53.5 67 52.0 62 48.1 30 23.3 9 76.7
to 900,000 . i
’ U=900,000 77 12.7 51 66.2 . 26 33.7 43 55.8 34 4.1 42 54.6 3s 45.4
to 3,000,000
Va=over 21 3.5 18 85.7 3 14.3 17 81.0 4 19.0 11 52.4 10 47.6
3,000,000 .
Total 604 —_ 233 38.8 371 61.5 317 52.3 287 47.7 100 16.6 504 83.4
Uand V= 98 16.2 69 70.4 29 29.6 60 61.2 38 38.8 53 54.1 45 45.9
over 900,000 :
S, Uand V= 227 37.8 129 56.8 98 43.2 127 55.9 100 4.1 83 36.6 144 63.4
over 300,000
GRADE A CAN SAMPLE!
E=0 584 98.6 187 32.0 397 | 68.0 336 57.6 248 42.5 1 0.2 583 99.8
to 300,000
§==300,000 20 3.3 9 45.0 11 $5.0 9 . 45.0 11 $5.0 3 15.0 17 85.0
to 900,000 4
U=x900,000 4 0.7 2 50.0 2 50.0 1 25.0 3 75.0 0 — 4 100.0
to 3,000,000 :
V=over 3 0.5 3 100.0 - - 1 33.3 2 66.7 2 66.7 1 33.3
3,000,000
Total 611 - 201 32.9 410 67.1 347 ) 56.8 264 43.2 6 1.0 605 . 99.0
Uand V= 7 1.1 S 71.4 2 28.6 2 28.6 S 71.4 2 28. S 7t.
over 900,000 . 8.6 1.4
S, Uand V== 27 4.4 14 5.8 13 48.1 11 40.7 16 59.3 S 18.5 22 .
over 300,000 i . 81.5

0¢
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“Bacteria other than those of the lactic
acid group may produce odors of a de-
composed nature denoting filth. 1 men-
tion this since we very often discover
odors of this nature which have been
caused by some one individual strain of
proteolytic bacteria. Sucn odors are more
easily detected than those of lactose fer-
mentation since their reaction to-the ol-
factory nerve is that of decay, rotting, or
decomposition, and gives you the impres-
sion immediately of filth from unclean
utensils of some nature. This, I believe,
has been the underlying principle which
prompted the layman in tﬁe past to refer
to such odors as dirty strainer cloth, dish
rag, dish water, and dirty milking ma-
chine. This nomenclature arose during
the days of the cheese factory when the
clean lactic flavored milk was desirable
for cheese-making, and the decomposed
odor milk was very objectionable.”

RESULTS OF TESTS

If the bacterial content of milk is to
be the sole criterion of sanitary quality,
the direct microscopic examination of the
milk, of course, gave the best results.
However, a number of samples classified
as dirty by sediment test, a number hav-
ing decided “off odors,” and a number
in which the physical propertics of the
milk were damaged according to strainer
dipper examination, were rated as satis-
factory according to the direct microscopic
examination.

It is interesting to note here the effect
of the payment of premiums for low
count milk at Grade A plants. Whereas
only 62.4 percent of the 604 samples col-
lected at Grade B plants gave microscopic
cell counts classified as “excellent” i. e,
less than 300,000, 95.6 percent of the
611 Grade A samples were so classified.
- At the same time 57.6 percent of these
Grade A samples rated excellent by direct
microscopic count showed flakes or dirt
in the strainer dipper, and only 50.4
percent of the Grac[i)e B samples so rated
were found to be flaky or dirty by strainer
dipper.

Most of us were surprised at the com-
parative value of the results obtained by

the odor test, and no doubt this is the
outstanding feature of the work., About
70 percent of the samples classified as
“unsatisfactory” and “very unsatisfactory”
by the direct microscopic test were record-
ed as having unsatisfactory odors. Of
this same group of samples, only 61 per-
cent were reported as showing flakes or
dirt on the strainer dipper, and only 54
percent reduced methylene blue in five
and one-half hours or less.

The results show that the methylene
blue test is not entirely satisfactory for
detecting high count milk under New
York milk shed conditions. The test has
the advantage of simplicity, and relatively
inexpericnced persons can be taught to
run it. Like the direct microscopic
count, it should be used in conjunction
with a test for dirt. It has the disadvan-
tage that considerable equipment is re-

uired. An important disadvantage is
that the results are not available imme-
diately, thus making it impractical to use
the test under New York State conditions
as a basis for rejecting unsatisfactory cans
of milk. ~

The results show that the strainer dip-
per test can best be used as a test for
dirt, and not for milk of unsatisfactory
bacteria count. It will reveal mastitis
flakes, but will not always detect milk
from herds in which mastitis is present.
This test stood alone in revealing mixed
morning’s and night's milk by the pres-
ence of typical flakes. However, we can
not attach any public health significance
to the mixing of low count warm and
cold milk which the presence of these
flakes indicates. Advantages are that lit-
tle equipment is needed, that men can be
readi?y trained to run the test, the results
are immediately available to show to the
man who brought the milk, and the cans
of unsatisfactory milk can be returned.
This ease of application may be a disad-
vantage in that it encourages the plant
employee to attempt to use it beyond its
field.

The sediment test necessarily did not
get a fair ‘trial in this work due to stir-
ring of the cans before testing as pre-
viously explained. It did reveal a few
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instances of very fine dirt which the
strainer dipper missed. The test as made
has the advantage that it can be run as
fast as the cans are dumped, and leaves
a permanent record in the form of a sed-
iment disc.

CONCLUSION?

The results of this work show that the
odor test is of considerable value, particu-
larly at Grade B plants. Mr. Lee has
demonstrated to our satisfaction that there
is an odor to milk associated with high
bacteria count that may be used as a
basis for rejecting milk on the receiving
platform. Although the test did not re-
ject as much milk as the direct micro-
scopic technic, it did reject a large part
of the high count milk, and did not er-
roneously ‘reject for bacterial odors any
larger proportion of low count milk than
the methylene blue test. Furthermore,
the test revealed “off odors” other than
bacterial which were undesirable from
the standpoint of quality.  Although
quality is not of direct public health sig-
nificance, it is of decided importance in-
directly. If pasteurized milk does not
taste right, people, particularly the chil-
dren who need it most, will not drink
as- much milk as they would otherwise,
and may even turn to relatively unsafe
raw milk if that is available and tastes
better. It is believed that the test will
be fair to the farmer and yet eliminate
enough of the high count milk to accom-
plish material improvements in the sup-
plies. Although this test should also be
supplemented by a test for dirt, it is
possible for the-man who is smellmg the
milk to observe any dirt that may float
on the milk. The test has advantages of
requiring no equipment, and of being
easily and quickly performed, thus per-
mitting the test to g made and unsatis-
factory cans returned to the producer

without delaying operations of the receiv-
ing room.

We were inclined to feel that _perhaps
the odor test required a “superman” or
“supernose.’ Since the completion of
this work, thirty-three field men of the
New York City Department of Health
have been successfully trained to use the
odor test.

This work convinced us of the value
of the use of the odor test. Our con-
clusion was to recommend to plant op-
erators the daily use of the odor test on
patrons” milk to be checked every month
or two by the city inspector. In addition,
the plant operator was required to make
strainer dipper or sediment tests at least
once a month, and to make direct micro-
scopic counts on samples from individual
cans taken in groups on different days.
These results’ were to be checked by oc-
casional examinations by the city inspector.

It is not the purpose of this discussion
to sell this program, but simply to point
out that a pumber of simple tests of con-
siderable value are available for testing
milk on the receiving platform that may
be used by plant operators or inspectors
with little expenditure for equipment and
with little special training. Also, that
the money. spent in applying these tests
and making inspections of farms only
when it is founS‘3 that poor milk is de-
livered is going to bring quicker returns
in improvement of actual quality of the
milk than a continual rouncé of farm in-
spection without platform testing.

Furthermore, the inspector is much
more likely to find the farmer in a recep-
tive mood and willing to accept advice
when he goes to help find and eliminate
the cause of poor czuality milk, than
when he goes to the farm to try to find
flaws that are not always apparent and
may not exist.
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Ice Cream Sanitation and Hygiene*
C. A. Abele

Director, Division of Sanitation, State Department of Health,
Montgomery, Alabama

The public health safety of ice cream
and related products is rapidly claiming
a larger share of the attention of pub-
lic health officials, and to some extent is
entering the consciousness of consumers.
Standards of ice cream sanitation and
safety, and measures of ice. cream quality
are being critically scrutinized these days.
There have been rumors of attempts to
grade ice cream, as milk is now being
graded in many communities. Limits for
the bacterial content of ice cream are be-
ing adopted. Higher criteria for' plant
arrangement and equipment are being
established. Even the materials of which
can liners and cartons are made are be-
ing studied for bacterial, mold, and yeast
contamination.

The bacterial content of ice cream—or
frozen desserts, the new term—is a suk-
ject about which relatively few of us have
until recently concerned ourselves. Some
of the larger cities throughout the country
have fixed standards, or limits, although
they have not always been rigidly en
forced. The Alabama State Board of
Health regulations at present include no
bacterial plate count limits. About eight-
een months ago, we undertook a study
of the bacterial content of ice cream and
mix, with the primary object of compar-
ing counter freezer ice cream and that of
regular ice cream plants. The initial re-
sults of this study were reported at the
meeting of the American Public Health
Association in New Orleans, in October
1936. The study has been continued,
with numerous interruptions, through
1937, with some very interesting results.

*Read at meetin of the Alabama Dairy Products
Association, Montgomery, Ala., Jaouary 10, 1938.

About 560 samples of commercial,
counter freezer, and drug store ice cream
and sherbet, and mix in various stages of
manufacture, storage, and shipment, have
been examined since July, 1936. Bacterial
plate counts have varied through a wide
range—from 900 to 6,500,000 per gram;
so that average counts are rather meaning- -
less because they give no indication of the
numbers of high or low counts, or the
extent of the extremes. Also, some sup-
plies have been examined several times,
whereas others have not been examined at
all. Therefore, average results would not
be representative of the whole supply.

Our results may be separated into a
number of categories: (1) ice cream
made in counter freezers; (2) ice cream
made by commercial manufacturers; and
(3) ice cream mix.

In 117 samples of commercial ice cream
examined, the plate counts ranged from
1,000 to 1,500,000 colony counts of or-
ganisms per gram. The limit fixed in
some ice cream ordinances is 100,000 per

_gram. The figure that is being consid-

ered in the U. S. Public Health Service
Frozen Desserts Ordinance is 30,000 per
gram, Of these 117 plate counts, 77—
nearly two-thirds of the total number—
contained 100,000 colonies or less pet
gram; but in only 44 cases—about three-
eighths— was the count 30,000 or less per
gram. In other words, 73 of the 117
counts, or 62.4 percent, exceeded the pro-
posed limit for Grade A frozen desserts.
Four counts were one million or more per
gram.

There is considerable encouragement,
however, to be found in the fact that there
has been quite a general improvement in
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the counts of successive samples. Among
the first samples, 52.8 percent were under
100,000, but this percentage increased to
88.9 percent as successive sets were taken.
Only 364 percent of the counts of
samples taken directly from the freezer
ran less than 100,000 per gram; 69.0 per-
cent on 68 samples taken from plant
storage, in packages and bulk, were 100,-
000 or less per gram; and 57.7 percent af
retail outlets were under this limit. These
counts were not taken on the same batches,
so that the conclusion that counts are re-
duced in storage is not necessarily justi-
fied by these particular figures.

Fifty-nine samples of packaged ice
cream were sampled—47 from plant stor-
age and 12 from retail distributors. The
percentage of counts under 100,000 per
gram, and the average counts of the
samples taken at soda fountains were bet-
ter than those on the samples taken from
plant storage. Four counts of one million
or over per gram occurred in samples of
package ice cream taken from plant stor-
age.

In the case of bulk ice cream, 61.8 per-
cent of the 21 samples taken from plant
storage yielded countMunder 100,000 per
gram, while only 42.8 percent of the
counts of samples taken from bulk at soda
fountains were under this limit. Contam-
ination of the ice cream remaining in the
can from dippers may have been a factor
in the counts of these samples.

Some comparative figures on Alabama-
made commercial ice cream and counter

Ice CREAM SANITATION AND HYGIENE

Although it appears from these figures
that counter freezer ice cream made in
this state falls far short of the standard—
barely one-half of the samples being under

the limit of 100,000 per gram, and 15

percent having counts exceeding one mil-
lion per gram, the picture is not nearly
so dark when we analyze these counts on
the basis of consecutive samples, or
samples taken in 1936 and 1937. In a
practically equal number of samples in
1936 and 1937, the percentage of counts
under 100,000 per gram were 42.3 pet-
cent and 61.6 percent respectively. Twenty
of the 1936 counts were over one million,
and there were only 6 such high counts in
1937.

With regard to ice cream mix, samples
have been obtained in all-stages of manu-
facture and storage at the place of manu-
facture, before and after transportation
over long distances, after transfcr from
shispers’ containers to those of the freezer,
and just prior to placing in the freezer.
If we classify the samples as (a) those of
Alabama origin, and (b) those of origin
in other states, we find that Alabama prod-
ucts are, in ‘general, of better bacterial
?uality than those of out-of-state manu-
acturers when they arrive in this state,
Of course, transportation exigencies no
doubt played a major part in this situ-
ation. However, whatever the cause, in
102 samples of Alabama-made mix, 43.1
percent of the counts were 30,000 or less
per gram, as compared with 40.7 percent
of 118 counts of out-of-state mix; 66.6

freezer ice cream are of interest. These. percent of Alabama mix counts were 100,-
are given in Table 1, 000 or less, as compared with 52.6 per-
TABLE 1.

Comparison of Commercial and Counter Freezer Ice Cream

. e
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Commercial Ice Cream................... 117 154,400 . 52,000 37.6 65.8 7.8 34

Counter Preezer Ice Cream ............ 171 540,200 92,000 32.2 52.1 21.0 15.2
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cent, of out-of-state mix. The difference
is not so apparent until we compare the
counts in the higher ranges. In Ala-
bama mix, 14.7 percent of the counts ex-
ceeded 500,000 per gram; in other mix,
this percentage was 27.1, or nearly twice
as large. There were 9.8 percent of Ala-

bama mix counts which exceeded one mil-

lion per gram whereas 18.6 percent of the
counts of other mix were in this range.
We have compared the average bac-
terial quality of the mix of certain manu-
facturers with the average bacterial qual-
ity of the ice cream made from that mix.
These findings are listed in Table 2.

In this study we have included only
plants which sell mix to counter freezer
operators because the number of samples
from the mix¥ and ice cream of numerous
other manufacturers are to small to justify
the drawing of conclusions.

Most ordinances provide that mix shall
be kept at a temperature of 50° F. or less.
Briefly, 63.2 percent of the temperature
readings of mix at the plant where made,
at the place of freezing, and in transit
were 50° F. or less, 36.8 percent exceeded
this figure, and 4 readings (or 3.5 per-
cent) were over 60° F. The temperatures
of mix in plant storage, as well as that
in the possession of the freezers-—that is,
in the cans in which it was received or in
5-quart cans to which it had been trans-
ferred—were at 50° F. or less in 80 and
75 petcent respectively of the cases. How-
ever, out of 23 samples taken in transit or
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immediately upon arrival, only 26.1 per-
cent were at 50° F. or less, 60.9 percent
were between 51° and 60°, 8.7 percent
were between 61° and 70°, and 1 was
above 70°. This very general rise in
temperature of ice cream mix in transit
is an important gap or breach in the de-
fense against bacterial multiplication and
high counts in the frozen ice cream.

With regard to the contamination of
the material of which cartons and can-
liners are fabricated, it has been reported
that some of the stock is made of collected
waste, such as rags, and that it is heavily
contaminated with foreign material, and
even with spores of organisms which were
not destroyed in the manufacturing pro-
cess. ‘These might revert to the vegeta-
tive stage and contaminate the ice cream,
under certain conditions. All users of
this type of material should assure them-
selves that these products are made of
stock from virgin wood pulp and fabri-
cated under sanitary conditions.

Every ice cream freezing plant in Ala-
bama is now required to obtain a permit
from the health officer. The primary ob-
ject of this provision has been the con-
trol of the installation of counter freezers,
so that the health departments would be
informed of such installations, and could
take steps to obtain compliance with the
regulations before installation is made.
Prospective counter freezer operators will
also have to obtain permits before they
start freezing.

TABLE 2
Relationship of Mix and Ice Cream Bacterial Counts
MIX ICE CREAM
No. of  Under Under Over No. of  Under Over Over
Plant Counts 30,000 100,000 1,000,000 Counts 30,000 100,000 1,000,000
% % % % % %
60.0 80.0 0.0 9 55.6 88.9 0.0
62.5 75.0 0.0 14 57.2 78.6 0.0
83.3 83.3 0.0 11 54.5 72.7 9.1
75.0 82.5 0.0 16 56.3 75.0 12.5
55.6 100.0 0.0 9 44.6 66.6 11.1
46.2 76.9 7.7 7 28.6 429 0.0
25.0 56.3 12.5 24 29.2 58.4 16.7
29.1 43.0 27.8 81. 21.0 37.3 21.0
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The Microscope in the Production of High Quality Milk*
: C. S. Bryan, '
Michigan Agricultural Experiment Station, East Lansing, Michigan.
G. J. Turney, W. K. Fox, L. H, Begeman, and X. A. Miles,
Health Department, Lansing, Michigan.
J. S. Bryan,
Castanea Dairies, Trenton, New [ersey.

The direct mictoscopic examination of
milk as developed by Breed (1) was 2
most noteworthy achievement with respect
to the rapid checking of milk for its bac-
terial content. Lazarus (2) suggests fur-
ther application of the microscope in the
examination of raw milk.

This study was undertaken to determine
the original source of the bacteria found
in poor quality, high count raw milk, and
utilizing this information to suggest the
probable source of contamination to the
dairyman in order that he may correct or
improve his procedure of milk production.
Furthermore, the results of the micro-
scopic examination are compared with
those of other quality tests; these include
both platform and Iaboratory quality tests.

METHODS

The original source of bacteria was de-
terminied by going to dairy farms and ob-
taining specimens from the various sources
that might contribute contamination in-
cluding the utensils and other equipment,
and checking for the types of bacteria
present.

Each month for one year a (producer
composite) sample of milk was collected
at the receiving dairy from each of the
approximately 1000 producers in the Lan-
sing milk shed. All milk from one patron
for one day was dumped into the weigh-
ing vat, and a sufficient sample was re-
moved for making a direct microscopic
examination and the methylene blue re-
duction test. The dipper used in obtain-
ing the samples was rinsed in warm run-
ning water between samples. This was
sufficient to prevent any carrying over of

*Journal article No. 327 N. S. from the Michigan
Agricultural Experiment Station.

the bacteria to the following sample. Sedi-
ment tests were made once 2 month of at
least one can of a producer's milk. A tube
sediment tester was used to obtain the
one pint of milk for test from the bottom
of the can.

A minor deviation from Breed’s orig-
inal technic was made in the manner of
preparing smears for microscopic examin-
ation. A platinum loop of four milli-
meters outside diameter was used to trans-
fer a uniform amount of milk to a micro-
scopic slide, over an area of 4 by 8 mill:-
meters. This amount of milk per micro-
scopic field was identical with that in
smears preparted according to Breed's
technic. This system makes it possible
to place the smears of 20 patrons’ milk on-
each microscopic slide, and is valuable in
increasing the speed of making slides and
decreasing the time required to clean the
equipment necessary to make slides.

RESULTS AND DISCUSSION

1. The direct microscopic examination
of raw milk. The forms of bacteria
found in high count raw milk were re-
corded. Rod and coccus forms of bac-
teria were frequently present; in addi-
tion, yeast cells and mold spores or mycel-
ium were infrequently found. The orig-
inal source of the above microorganisms
was determined by checking specimens
from various sources that might con-
tribute contamination to the milk. The
accuracy of these findings was further
checked by farm inspection in those cases
where large numbers of a specific type of
mictobe were found in the milk produced
on such farms. The types of microorgan-
isms and sources of excess contamination
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which they indicate are given in Table I.
The small pictures Fresent individual mi-
ctobes or a small group of similar
mictobes. It is significant to note
that  in practically each case two
" forms of microbes have their origin in the
same place, and theteby serve as a double
check on the suspected source of contam-
ination. The microscopic examination
also makes it possible to determine the
number of cells in the milk. This informa-
tion indicates a number of things about
the producing cows of the herd such as
being near the beginning or end of the
lactation period, or the udder being in-
jured by either traumatic or infectious
agents. The source of contamination as
.indicated by the microscopic examination
of the high count (patrons’) milk was
confirmed upon farm inspection. The sus-
pected trouble was indicated only in those
cases where the bacteria count exceeded
100,000 per cubic centimeter of milk
The counts reported in this paper are
clump counts in which clumps or individ-
uals are counted as one. A number of
representative fields of poor quality high
count milk are shown, together with a
short description of each. The samples
were encountered in making routine mi-
croscopic examinations of raw milk as it
arrived at the receiving plant.

2. A patron quality report sheet.
The milk of each producer in the Lansing
milk shed was subjected to a number of
quality tests each month. Some of these
tests were the methylene blue reduction
test which resulted in a keeping quality
score, the sediment test, and bacteria count
(microscopic). These results were given
certain values. The sediment standards
used in classifying the amount of visible
dirt in milk are indicated in Figure I
Temperature readings were also taken
except during the winter months;
this information was utilized in arriving
at each patron’s monthly score. The
values assigned to each class of all tests
were selected so as to encourage the pro-
duction of a clean high quality milk, and
to discourage the production of a dirty
milk of very low quality. The essentials

»

in high quality milk production are listed

“in the scote sheet in Table II, on page 31.

In addition, if the milk is of poor quality,
the suspected soutce of trouble is checked
for the patron’s information.

3. A comparison of the microscopic
count with the results of other tests of
milk. The microscopic count of low
count milk is inaccurate, and .indicates
only that the milk has a very low bacteria
count. The accuracy increases as the
count of the milk increases. The bacteria
counts ate divided into four classes. The
results of microscopic counts are compared
with the results of other quality tests. The
results obtained in this comparative study
are presented in Table III.

The number of patrons during the six
months period of study varied from the
maximum of 996 in April to the mini-
mum of 916 in September. These are
normal variations to be expected in any
milk shed. The patrons for each month
are grouped in classes according to the
number of bactetia present in the milk,
and these in turn are classified on the
basis of methylene blue test rating, sedi-
ment rating, suspected trouble, tempera-
ture, and score.

The majority of the samil'es with a
count of less than 100,000 bacteria per
c. c. were of class 1 methylene blue, and
class 1, 2, or 3 of the sed);ment test. In
this count range, no suspected trouble is
indicated except cells and mastitis strepto-
cocci as noted; the scarcity of bacteria does
not permit indicating any suspected
source of excess contamination. During
the cooler month of April, 798 of the 996
patrons produced a class 1 (bacteria count)
milk; this number decreased steadily until
the hot month of July, and then again in-
creased somewhat during August and Sep-
tember. The temperature of the milk as
it arrived at the plant, for the most part,
was below 65° F., and during the cooler
months when nature aided in cooling and
keeping milk cold, it was below 60° F.
The fact that the cooled milk continuously
rated a passing score clearly indicates the
value of prompt, efficient cooling in the
production of a low count milk.
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LANSING DEP'T OF HEALTH
SEDIMENT STANDARDS

N

FIGURE 1.
Sediment Standards

Cocci in singles or clumps indicate the source
of contamination to be uzensils-scum. The
cocci accumulate in dented utensils, open seams
etc., as a scum. 1500 x

In considering the score of the milk in
class I (bacteria count), it is necessary
to bear in mind that the total number of
patrons producing such milk decreased
duting the warm summer months; those
continuing to produce this milk usually
rated a passing score of 75 points or more.
The excess amount of sediment was re-
sponsible, in most cases, where the milk
with Jess than 100,000 bacteria per cubic
centimeter did not rate a passing score.
These data demonstrate the value of meas-
uring the visible sediment of milk which
may sometimes be comparatively free of
bacteria, in addition to determining the
number of bacteria present.

The milk samples in class II, on the
basis of the number of bacteria present
(100,000 to 500,000 bacteria per cubic
centimeter), were found to be mainly in
class 2 methylene blue test, with a very
few in classes 1, 3, and 4. The number
of these samples in classes III and IV
varied directly with the number of patrons
whose milk arrived at the plant with a
temperature above 65° F. The high tem-
perature may account for placing this milk
in class IT of the bacteria test, rather than
in class I, because multiplication of the
bacteria raises the count above 100,000
per cubic centimeter of milk. The micro-
scopic appearance of the milk in this
class indicates that poor cooling is essen-

The microscopic appearance of milk exposed
to excess contamination from dirty cows or
barn (rod bacteria) and dirty wtensils (short-
paired rods). In addition an increased num-
ber of cells are present in this milk. 1500 x
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The normal milk souring bacteria are desir-
able in the milk unless they are present in
large numbers. Their action of souring milk
should be delayed by proper cooling, thereby
increasing the keeping quality of milk. Srrep-
tococcus lactis in large numbers indicates poor
cooling. 1500 x

Rod forms of bacteria, other than short-paired
rods, indicate excess contamination from dirry
cows or barn. In some cases spores may be
observed. These bacteria originate in the soil,
dust, manure, and dirt that drops in from the
flank or air. Wet-milking also affords a means
of their getting into the milk. 1500 x

Cocci in tetrad arrangement indicate contamina-
tion from dirty cows or barn. These bacteria
therefore indicate that the technic of milking
and care of cows in the barn are at fault; thus
permitting them to gain entrance to the milk.
1500 x

Mold mycelium or spores in milk indicate dusz
contamination. Dust in the barn (with the
dust getting into the milk) is the potent source
of mold mycelium or spotes. 1500 x

The presence of long chain streptococci in milk
indicates streptococcic mastitis infection among
the lactating cows of the herd. 1500 x

When milk utensils are exposed to dust con-
tamination in the milk-house, yeast cells are
usually present. The yeast cells find suitable
lodgment in unclean milking machine tubes.
1500 x
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TABLE 1.
The Direct Microscopic Examination of Milk
The Microscopic appearance of high grade low count milk
L -
Shape and Type of Organism Probable Cause / \
/ Short paired Utensils—wet unclean
(scattered, clumps or in chains) surfaces especially
milking machines
Rods
Short thick
Long thick . . Dirty cows or barn
(scattered, clumps or in chains) manure, dust, dirt, wet
\é.k(])ngt ttgl.n milking, flanks
ort thin
Very high counts (with high temperature) (
Poor Cooling
{Short chains (2-5 elements Strep. lactis)
(\Clumps or singles (Staphylococci) Utensils — scum accu-
mulations in crevices
Cocci{ Or open seams
Tetrads (group of 4) (scattered or clumps) Dirty cows or barn
\Streptococci (more than 6 elements) Strep. mastitis
Various types scattered throughout
(insanitary in every respect) Poor Production
Mold  (spores or mycelium) Dust — in barn o1
milkhouse
Yeast (especially milking machines Utensils—dust
kept in dusty atmosphere)
One of the following:
I/POIYmOIPhonUdeaf 1. Miik used too soon after freshening
\ Lymphocyte 2. Milk used too long at end of lactation
A )prthehal period

3. Injury to udder (traumatic)

4. Streptococcic mastitis—if streptococci
are found in unincubated or in-
cubated milk samples.
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tially responsible for the high count; the
initial contamination is contributed by
dirty utensils and dirty cows or barn. The
major portion of this milk is fairly clean
or class 2 of the sediment test. Approxi-
mately 50 percent of this milk received a
passing score of 75 or more points, with
the remaining 50 percent receiving a score
below passing. These results again dem-
onstrate the value of measuring the in-
visible dirt (bacterial content) present in
milk as well as examining the milk for
visible dirt (sediment test) to determins
the quality of milk.

The number of patrons producing milk
with a bacteria count of from 500,000 to
1,000,000 per cubic centimeter (class IIT)

is very small as compared to the total
number of patrons producing milk in the
milk shed. The methylene blue test rating
of this milk is mainly class 3 with fewer
in class 2 and very few in classes 1 and 4.
Considering the number of patrons pro-
ducing class III bacteria count milk, the
major difficulty in production as indicated
by the microscope and farm inspection is
poor production, indicating that a
thorough cleanup is in order. Poor cool-
ing, dirty utensils, and dirty cows or barn
are about equally responsible for the ex-
cess contamination of the milk. Approx-
imately 75 percent of the patrons’ milk
arrived at the plant at a temperature of .
65° F. or more. Proper cooling and

TABLE Il
A Patron Quality Report Sheet

Dairy

Quality Report for Patron

Month 19

Date Sediment Score Date Microscopic test—Bacteria
Clean 20 Good (less than 100,000 per cc) 40
Fairly clean 15 Fair (100,000 to 500,000) 35
Dirty -5 . Poor (500,000 to 1,000,00) 15
Very dirty ~10 Unsatisfactory (over 1,000,000) 0
Date Keeping Quality Score
Good & - 40 Perfect score 100
Fair 35 Passing score 75
Poor 15 Your score
Unsatisfactory 0 —_
Essentials in high quality milk production: Examining your milk of low score under
1, Healthy cows. the microscope we believe the trouble
2. Clean cows—clip udder and flanks. to be:
3. Clean barns. ¢ 1. Utensils not properly cleaned and steril-
4. Do not strain dirt out. KXKeep it out. jzed. .
s. Milk with clean dry hands. 2. Poor cooling—lack of prompt efhicient
6. Wash utensils after use and sterilize cooling.
just before using. 3. Dirty cows or barn—with dirt getting
7. Cool milk immediately below 60° F. into milk.
and hold at that temperature. (Do 4, Dirt—in barn or milkhouse.
not guess—use a thermometer.). 5. Poor production—insanitary in every
The temperature of your milk as it arrived respect.
at the plant was....cceeeeeciene °F. 6. Udder infection. X
60°—65° F. —2 7. Cells—one of the following:
Above 65° F. —5 (a) Milk used too soon after freshen-

ing.

(b) Milk used too long at the end of
lactation period.

(¢) Injured udder.



TABLE II1.
A comparison of the bacteria count (microscopic) with the results of other quality tests of milk;
together with score of the milk and suspected trouble in the case of poor quality milk. The
figures refer to the number of patrons.

Bacterie Meth. Blue Sediment Suspected trouble Temperature Score Class Month Total
comt {1 2 3 4| 1 2 3 4 1 2 3 4 65 6 7 é’ 60° 6) { 75| Total Patrons
. 60 T é° | 75 >
Class I
740 56 2 0 | 251 380 127 40 0 0 O 0 O 1 24[665 123 10 | 54 744 798 | April 96
Less 496 79 1 0 | 116 341 89 30 0 0 0 0 o o0 7693 96 9 | 47 o572 576 | May 57
than 164 58 2 o0 | 49 138 32 5 0 0 0 0 0 O 43[147 69 8 | 30 224 224 | June 74
100,000 {105 27 0 O | 22 74 29 6 0 0 0 O O O 40{28 99 4 | 33 98 131 | Juy 927
121 28 1 o0 ) 18 88 26 18 0 0 0 0 O 0 50|10 111 29 | 59 91 150 | August [984
219 52 1 0| 24 108 92 48 0 0 0 o0 o0 1 12|48 168 56 |127 147 272 | September [916
Class II 13 9014 3| 26 75 16 3| 73 28 20 2 3 o0 olse? 13 20 | 37 83 120 | April
100,000 2813¢22 o0} 3 118 3 3 |118 39 33 0 3 o0 7|32 44108 | 66 118 184 | May
to 173067 6| 65 255 57 17 | 264193 77 3 14 O 34| 61 185149 {173 216 394 | June
500,000 16 26354 21 ] 39 183 84 48 | 183100155 4 29 2 35| 59 217 78 {159 195 354 | July
60 301 62 19 | 51 247 76 68 | 237 393142 0 4 O 37] 4 264 174 |229 213 442 | August
41386 78 1| 41 197 178 80 | 225302 180 O 1 12 42| 25 303 168 |295 =201 496 | September
Class II1 | 3 1214 o 7 17 3 1] 22 9 2 o 6 o0 of18 8 3| 28 1 29 | april
500,000 0 2047 1| 13 4 7 7| 45 23 6 O0 24 o0 20/19 21 28 | 68 O 68 | May
to 0 279 3| 18 8 14 11| 73 8 40 0 31 0 14/ 8 39 89 {121 5 126 | June
1,000,000 2 4074 29| 12 67 31 35| 67 52 45 2 35 O 14/ 8 73 64 {145 0O 145 | Juy
0O 3249 87| 23 80 20 45 ] 34 57 3 0 13 0 5| 3 46 91 {168 o 168 | August
0 2335 1 5 14 23 17 ] 28 42.3¢ 0 12 o0 2} 2 24 3| 59 o 59 | September
* !
Class IV 1 42 24| 10 25 14 o) 17 22 4 o0 23 o0 o110 13 26 | 49 o 49 | April
1 12 35 72 6 70 37 16| 23 22 6 o0 9% o0 1} 12 17100 129 o 129 | May
More O 1264163 ) 38 120 55 26| 87190 39 0145 O 6] 4 66160 [239 © 239 | June
than 0 2299175 20 115 84 78| 50200 50 4200 O 24 3 107187 [ 297 o 297 | qay
1,000,000] © 387134 | 26 102 50 46 | 35228 30 0200 O 21} 3 87134 |224 O 224 | August
0 1245 53] 11 39 39 28| 34108 30 0 76 13 9 2 29 89 {120 O 120 | september

A
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maintenance of the low temperature, to-
. gether with care in production, are essen-
tial for the production of a low bacteria
count milk. This milk was equally .dis-
tributed between classes 1, 2, 3, and 4 in
the sediment test. These results indicate
that there is no definite relationship be-
tween the amount of visible dirt in milk
and the number of bacteria in the milk.
Only 6 of the 589 patrons whose milk
contained between 500,000 to 1,000,000
bacteria “per cubic centimeter during the
six months period received a passing score.

The patrons who. produced milk with
a count of more than 1,000,000 bacteria
per cubic centimeter (class IV) were dis-
appointed because none of their milk
rated a passing scote of 75 or more. The
major portion of this milk was of class 4
methylene blue test, with some in class 3
and very little in classes 2 and 1. The
bacteria count and methylene blue rating
did not give any indication as to the
amount of visible dirt in the milk, since
this milk was about equally distributed
among the four classes of the sediment
test. The morphological types of bacteria
present in this milk indicated that poor
production practices were being followed
on the respective dairy farms. Only a few
of these producers cooled their milk
sufficiently low to maintain a temperature
of 60° F. or less. The majority of the
milk of this class had a temperature above
65° F. when received at the plant, and the
temperature of the remaining milk was
between 60° and 65° F.

A similar study was carried out in-
dependently on the milk of patrons of
Castanea Dairies in New Jersey. The re-
sults obtained confirm the data herein
reported.

The score card of Table II has been
in constant use for more than one year
in the Lansing milk shed; the data of a
six months period are tabulated in Table
III. The writers have eliminated the
methylene blue reduction test from their
routine procedure of determining the qual-
ity of raw milk and have adopted the
score card of Table IV. The milk is classi-
fied into one of nine classes on the basis
- of bacteria count. The sediment group-

ing is unchanged from the previous score
card. This procedure of checking on raw
milk as indicated on the simplified score
card of Table IV does not significantly in-
crease or decrease the score of any of the
milk as compared with the previous score,
makes possible . the testing of more
samples in a given period of time, and
gives the same information concerning
each milk checked. This patron quality
report has the essentials in high quality
milk production listed on the reverse side.

SUMMARY

A key based upon the morphology of
microotganisms 'is presented to aid in de-
termining the suspected soutce of trouble
in the case of poor quality high count
milk. :

The results of the methylene blue re-
duction test, sediment test, direct micro-
scopic count, and temperature readings of
the milk as it arrives at the plant are
utilized in arriving at a score on a patron
quality report.

The majori?r of raw milk samples hav-
ing a count of less than 100,000 bacteria

et c. ¢. (class I) are of class 1 methylene
lue and classes 1, 2, and 3 of the sedi-
ment test. Practically all of this milk
atrived at the plant at a temperature of
60° F. or less and with a passing score,
while during the warmer summer months
the temperature was higher and the num:
ber of milk samples with a score below
passing increased.

The samples in class II of the micro-
scopic examination (100,000 to 500,000
bacteria per c. c.) were in class 2 and
some in class 3 of the methylene blue test,
and in classes 2 and 3 of the sedimrent
test. Dirty utensils, poor cooling, and.
dirty cows or barn were the major sources
of contamination in this group. The
number of samples having a temperature
greater than 65° F. also increased.
Approximately 50 percent of this milk
had a passing score, whereas the remain-
ing milk was below passing. It is evi-
dent that the bulk of the milk sent to Lan-
sing over a six months period was of
class I and II on the basis of the bacteria

count.
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TABLE IV.

LANSING DEPARTMENT OF HEALTH
BUREAU OF SANITATION AND FOOD

DAIRY.. .o DATE. ool PATRON NO.._.covveiaiiiiinn
Microscopic Visible dirt
Bacteria count Sediment test

Less than 25,000 per C.C. 80 Clean 20

25 T. to 50,000 " 75 Fairly clean 15

50 T. to 100,000 *“ * 70 Dirty _5

100 T. to 250,000 " h 65 Very d“'(y —10

250 T. to 500,000 " h 60

e Temperature

00 T. t 750,000 * .

3 o 70 “ e %0 60° to 65° F. -5

750 T. to 1,000,000 30 Above 65° F. —10

L to 5,000,000 "o Y The temperature of your milk as it arrived

Over 5,000,000 oo —20 at the plant was............. °=F. This should

never be above 60° F.

Examining your milk of low score under
the microscope we believe the trouble to
e:

Utensils not properly cleaned and sterilized.
Poor cooling—lack of prompt efficient cool-
ing.

Dirty cows or barn—with dirt getting into
milk.

Dust—in barn or milkhouse.

Poor production—insanitary in every re-

N =

spect.

Udder infection. :

Cells—one of the following:

(a) milk used too soon after freshening.
(b) milk used too long at end of lactation

period.
(c) injuted udder.

NQ ws w

Your bacteria and sediment score should
always be zbove the dotted line.

Perfect score 100
Passing score 75
Your score —_—
Signed

The purpose of this score card is to aid you
in producing a milk of high quality. If
your milk score is low, a suspected source
of trouble is indicated for your benefit.

When the bacteria count was in class
III (500,000 to 1,000,000), the methy-
lene blue rating dropped to classes 2, 3,
and 4, with the greatest portion of the
milk showing a larger amount of visible
dirt as indicated by the sediment test. In
addition to individual cases where poor
cooling, utensils, dirty cows, or barn were
the chief sources of contamination, the
types of microbes found in many samples
would indicate the necessity of a thorough
cleanup of all phases of milk production,
and is indicated on the score card as poor
production. The temperature of this milk
was high, and practically none of this
milk rated a passing score.

The milk with a count of more than
1,000,000 per c. c. (class IV) was mainly
of classes 3 and 4 methylene blue, and 2,
3 and 4 sediment test. The types of con-
tamination responsible for this high count
milk were similar to those of class 3 (mi-
croscopic count). The temperature of
most of this milk as it arrived at the re-
ceiving plant was over 65° F. and none
rated a passing score,
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Improvements in the Rapid Phosphatase Test For Detection

of Improper Pasteurization of Milk and Its Products*.
H. Scharer, B.S., LL.B.,
Chemical Laboratory, Depariment of Health, New York City

Since publication of our first report on
the rapid phosphatase™* pasteurization
test (1), improvements have been made
conducive to greater sensivity and to ex-
tending its application to the analysis of
butter, cheese and ice cream. In response
to many requests, some of these develop-
ments are presented herewith briefly.

Early in our investigations, it was noted
that the disodium phenylphosghate avail-
able commercially varied widely in pH
(3.8 to 9.9), usually showed excessive
amounts of free phenol, frequently con-
tained as much as 44 percent of
Na,HPO,, and was unstable—all of
which to” some extent interfered with
duplication by others of the reported re-
sults. Recently we succeeded tn having
prepared commercially a stable ester care-
. fully controlled as to pH, practically
phenol free (requiring no purification for
the test), and containing an almost negli-
gible amount of Na,HPO,. This ester
is of such purity that a 50 percent reduc-
tion in the concentration of the substrate
is feasible.

(Editor: This special grade of disodium phenyl.
phosphate is avatlable under the name '‘Phenfree’.)

Preparation of the BQC reagent (2,6
dibromo-quinone-chloroimide) has been
improved, resulting in a compound of
special’ purity which reacts more quickly
and gives better results. Stability of a
solution of this compound is increased if
stored in a brown glass bottle.

The catalytic effect of magnesium has
been investigated (2), resulting in a
further gain in hydrolysis of the substrate
per unit of enzyme. This, together with

*Publication authorized by Dr. {ghn L. Rice, Com-
missioner of Health, New York, N. Y.

**The term phosphatase as used in this article refers
to the alkaline phosphomonoesterase found in milk
with an optimum activity at a pH of about 9.6.

other improvements discussed infra, yield
an accuracy on the 10 minute field test
comparable to that of the one hour lab-
oratory test (1) or the 24 hour Kay-
Graham technic (3).

Improvements in the reagents are re-
flected in the preparation of some of the
tablets marketed for use with the test.
The stability is constantly being improved,
and in the very near future, tablets should
be available which are completely stable.
At present, the substrate tablets may de-
velop small amounts of phenol on ex
posure to heat, sunlight, or moisture; ac-
cordingly they should be stored under re-
frigeration until needed. The substrate
solution, whether prepared from the re-
agents or from the tablets, is less stable
than the tablets, and therefore, unless pre-
pared shortly before use, should be refrig-
erated or preserved by the addition of a
few drops of chloroform or toluene.

Space limitation inhibits presentation
of improvements in the 1 hour laboratory
test. However, turbidity in the filtrate
can be cleared up by the addition of a few
drops of M/5 Na,P,0O; solution.

At the conclusion of this article, the
improved rapid field test is detailed. The
preparation of permanent color standards
for use with the improved field test is
given below:

Red Color Solution

Dissolve 5.959 grams CoCl:.6H.O and dilute
to 100 ml. 1% HCl W/V

Blue Color Solution

Dissolve 6.243 grams CuSo..SH,O and dilute
to 100 ml. 1% HCl W/V

Yellow Color Solution

Dissolve 4.505 grams FeCl,.6H,O and dilute
to 100 ml. - 1% HCl W/V
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Mix the quantities indicated as follows,
and dilute to 5 ml. with distilled water:

Red Blue Yellow
Two units 0.4 ml, 1.5 ml. ‘0.5 ml,
Five units 02 ml. 22ml 05 ml

No color is obtained from milk pro-
cessed correctly at 143° F. for 30 minutes.
Two units represents the addition of 0.2
percent raw milk, or equivalent deficiency
in temperature or shortage in holding
time. Five units represents the addition
of 0.5 percent raw milk or equivalent.
Two units also represents the average
value obtained from milk commerciall
pasteurized at 142° F. for 30 minutes.
Generally speaking, these color standards
represent minimum values. Additional
indophenol may be obtained because of
variation ‘in the enzyme content of raw
milk. If the BQC solution be partially
decomposed, reddish blue values may be
obtained, and the suggestion is made that
for exact work, fresh solutions not over
12 hours old be used.

MILK

In order to become familiar with the
method, one should make tests on a
thoroughly pasteurized milk (or a boiled
milk), and the same milk containing 0.1,
0.2, 0.5, and 1.0 percent added raw milk.
Experience has enabled many users to de-
tect the appearance of blue color repre-
sented by the addition of as little as 0.1
percent raw milk, even without the butyl
alcohol extraction. In extracting the in-
dophenol, the test tubes should be in-
verted SLOWLY, with time allowed for
the bubbles to break before again invert-
ing. This procedure effects a sharp separ-
ation of the alcohol layer. The normal
butyl alcohol utilized should be neutral or
slightly alkaline to Brom thymol blue, by
the addition of NaOH solution.

Even minor errors in pasteurization
technic or faulty equipment can be re-
vealed by proper use of the test.

‘4 or 5 times.

CREAM

Cream gives a whiter background than
milk. This makes the indophenol more
readily detected, and usually precludes the
need for the extraction technic. If the
butyl alcohol extraction be resorted to, it
is usually sufficient to invert the test tube
Further inversion may ex-
tract the fat, adding yellow and green
colors to the alcohol layer. Cream high

-in carotene may yield these off colors.

ICE CREAM
The mix should be treated as a cream,

and presents no additional difficulty. In

ice cream, flavorings such as vanilla
powder, vanillin, and coumarin, if present
in sufhcient qantity,. react with the BQC
reagent to give misleading results. A
duplicate analysis with the substitution of
buffered water for the buffered substrate
will indicate the extent of the indophenol
color due to residual phenols or other in-
terfering substances. By subtraction, the
amount of enzyme activity may be evalu-
ated. .

Colored ice creams are best analyzea
by the laboratory method because of the
solubility of the coloring agents in the
butyl alcohol. Fresh fruits or unroasted
nut meats may introduce the enzyme.

BUTTER

Butter made from pasteurized cream
may be differentiated from that made with
the raw or improperly pasteurized product
by introducing into the substrate a sample
portion of butter the size of a pea. The
mixture should be shaken occasionally
while incubating to disperse the fat glob-
ules. If the extraction technic be resorted
to, invert about 5 times. More uniform
results are obtained if the butter be
allowed to melt at a temperature not over
40° C. and a 145 ml. portion of sample
used.

Butter made from cream pasteurized at
141° F. for 30 minutes, or from correctly
pasteurized cream to which raw cream
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is added, can readily be detected by the
development of the characteristic indo-
phenol blue. Storage conditions have
little if any effect on the enzyme activity.

CHEESE

Phosphatase activity can be found in
undiminished strength in cheese made
from raw milk, even after 18 months of
storage, but is absent in cheese made from
milk correctly pasteurized by the holding
process or the short time-high tempera-
ture method. Sub-standard temperature
treatment or sub-standard holding inter-
vals in the processing of milk give posi-
tive phosphatase findings in the resulting
cheese. Aging under storage conditions
or prolonged ripening at room tempera-
tures apparently do not affect the phos-
phatase values.

Usually, in making the test, a small
portion of the cheese sample may be
added directly to the buffered substrate as
in the case of butter. Better results are ob-
tained, especially with cheese having a
high acidity, by grinding 5 grams of the
cheese with 5 ml. of water and 5 ml. of
the buffer, and then adding a 14 ml. por-
tion to the buffered substrate.

The results of our investigations of
the past year on butter, cheese, ice cream,
and other products will be elaborated in 1
forthcoming article.

Sanitarians frequently overlook the fact
that to properly interpret holding time of
- multiple unit pasteurizers as shown by the

recording charts, they should know the
rate of pre-heating, the time consumed in
filling and emptying the holding tanks,
the amount of milk in the holding tank,
and the location of the thermometer
bulbs. Commercial pasteurization, if effici-
ently conducted, should result in “over-
pasteurization” through the additive hold-
ing incurred by flow rate requirements.
Improper relative pressure in regenerators
(4) is a possible source of introduction
of raw milk; and should not be ignored.

Reports indicate that wherever this test
has been regularly employed, there has
been a marked improvement in the effici-
ency of pasteurization. Operators, en-
couraged to use the test because of its sim-
plicity, are voluntarily reducing or elimin-
ating the hazards arising from equipment
factors or faulty practices. The agvan-tages
of a quick method requiring no elaborate
apparatus are self evident, and should
prove valuable to milk sanitarians, public
health officials, and plant control labor-
atories.
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The Improved Rapid Field Test for Efficiency of Pasteurization

The buffered substrate (white) tablet con-
* tains the phenyl phosphoric ester, magnesium
to catalyze the enzyme reaction and adequate
buffer to make 50 cc. of the buffered substrate
solution—sufficient for ten tests. The BQC

(yellow) tablet contains 2.6 dibromoquinone-

chloroimide and a stabilizer—sufficient for 30
or more tests. These tablets should be kept
under refrigeration if possible.

The buffered substrate tablets available com-
mercially may develop varying amounts of
phenol under certain conditions of storage such
as exposure to light or heat. Since the extrac-

" tion techmique is extremely sensitive, it is neces-
sary to work with a phenol-free substrate;
therefore the following procedure is utilized to

remove any phenol and is recommended in all

cases:
Crush buffered substrate tablet in test tube,
dissolve in 5 ml. of distilled water. Add
2 drops of BQC solution. Allow five min-
utes for color development, then extract
the indophenol with 2-2.5 ml. of normal
butyl alcohol. Allow to stand until alcohol
layer has separated at top of tube. Remove
alcohol layer with medicine dropper and
discard. Dilute remainder of solution to 50
ml. This solution is then phenol free.
Dissolve the BQC tablet in 5 ml. of 95%
ethyl or methyl alcohol. DO NOT USE
A DENATURED ALCOHOL. - Transfer
to dropping bottle delivering 50 drops per
ml,
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METHOD

Add Y5 ml. of sample to 5 ml. of buffered
substrate. Shake briefly. Incubate for 10 min-
utes in a water bath at 98° F. (If no water
bath be available, incubate in pocket for some-
what longer period). Remove from bath, add
6 drops of BQC solution. Shake well immedi-
ately. After five minutes compare color with
opaque standards.

Properly pasteurized milk will be a gray or
brown.

Properly pasteurized cream will be a gray
or white. Raw milk or cteam will be an in-
tense blue. The appearance of any blue is
indicative of improper pasteurization; the de-
gree of intensity of coﬁn being proportional
to the seriousness of the condition.

After development of color as above, add 2
ml. of normal butyl alcohol (neutral). In-
vert the test tube SLOWLY at least ten times
and allow to stand. Rapid inversion will re-
sult in an emulsion being formed but if cor-
rectly performed, the alcohol will separate
clearly and will have extracted the indophenol
formed by the test.

The appearance of any blue or blue green
in this alcohol layer is indicative of impropsr
pasteurization. In the absence of a properly
gasteurized milk to be used as a control, a

oiled milk may be substituted.

This test has been standardized with milk
pasteurized—under laboratory conditions satis-
fying legal requirements—namely, a preheating
period of one to five minutes, and a holding

period of exactly 30 minutes at 143° F. Under
commercial conditions varying time of preheat-
ing and filling and emptying of tanks should
be taken into consideration. Even under ex-
treme over-lapping conditions, the appearance
of any blue is indicative of improper pasteuriz-
ation.

Inorganic standards have been prepared pre-
senting the maximum color value permissiblc
for pasteurization at 142° F. for 30 minutes.

CAUTION

All equipment should be thoroughly washed
and rinsed before reuse. Avoid the use of
phenolic resin bottle closures anywhere in .the
test. The BQC reagent is sufficiently sensitive
to demonstrate the leaching of phenol from the
resin by water.

Both solutions decompose with age and
should be stored under refrigeration o1
prepared shortly before use. -

A reagent blank should be made by adding
3 drops of BQC to 5 ml. of-the substrate. If
a blue color results, the substrate solution
should be discarded. If the butyl alcohol pro-
cedure is utilized this reagent blank should be
extracted with the alcohol.

Department of Health
New York City.

(Editorial Note: The equipment and ma-
terials for this field test already assembled.
can be purchased from R. P. Cargille, 118
Liberty Street, New York City. N. Y.)
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"Hit-or-Miss" Methods
of Controlling Washing and Sterilization*

By

F. M. Scales**
Research Laboratories, Sheffield Farms Co., New York, N. Y.

When we consider that the dairy in-
dustry in this country started, in general,
with a farmer distributing milk to a small
group of customers, it was not strange
that this producer-distributor used the
methods of cleaning that were practiced
in the kitchen of his own home. Such
methods were good enough for the kit-
chen because the food was sterilized by
cooking, but when they were applied to
the cleaning of dairy utensils, they lacked
the dprecision and the scientific under-
standing of the factors that contribute to a
satisfactory cleaning operation.

CLEANING PRACTICES

A common practice in preparing a
cleaning solution was and, in many cases,
still is to add a scoopful of cleaning
powder or, if the job appeared to be a
little harder than usuall,’ two or three
scoopsful.
known any more than the volume of
water to which they were added. = Again,
the more difficult the cleaning to be dorre,
the higher was the temperature to which
the solution was raised. No attempt was
made to control the temperature of the
hot solution with a thermometer, to
ptevent any injury to the surface of the
metal. Under such conditions, with no ex-
act control, cleaning frequently removed
a considerable amount of tin plate from
the equipment. When the workman had
not guessed right on the quantity of pow-
der and the temperature of the solution, or
had not been willing to do his part of
the labor, the equipment often had just
the semblance of cleanliness. Depend-
ence was placed on sterilization. Such

*Presented at the Fifteenth Annual Conference of

the New York State Association of Dairy and

Milk Inspectors, Utica, N. Y., Sept. 22-24, 1937.
#*The assistance in laboratory work rendered by

Miss Muriel sz]p and Mr. Rufus Humphrey is
gratefully acknowledged,

The weight of these was not -

cleaning, of course, eventually had its
effect on the product.

The fault has not all been with the
men on the cleaning gang. The equip-
ment manufacturer contributed to it. Can
washiers are an outstanding example. The
dairyman’s problem of some types of off-
flavor, ropiness, and other bacterial con-
taminations are traceable to faults in the
design of these machines. One of these
is the lack of proper control for the
strength of the solution. In preparing
the solution for them, a frequent practice
of the operator was to dissolve about ten
pounds of powder in the tank and heat
the solution to about 150° F. This tem-
perature as a rule was not controlled.
The steam was turned on to heat the
solution, and when it was hot enough to
satisfy the operator, he started putting
cans through. After washing approxi-
mately three hundred cans, he added five
pounds of powder, and then continued.
The first cans were well washed while the
last cans—the less said about them the

better. Where old style washers are in
use, this “hit-or-miss” method is still
followed.

The Lehmkuhl unit for maintaining
uniformity of alkaline strength has made
it possible to establish a very satisfactory
control of the solution in those instances
where the water is relatively soft. In the
exceptions, when it is hard, the briluets
of uniform chemical composition have
not proved equally good detergents. Per-
haps a small drip tank with a solution of
water softener could be supplied with the
unit to soften the water independently,
and so prevent scale deposits from form-
ing on the machine and-at the same time
maintain uniformity of stfength in the
detergent solution, :
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There have been great improvements
in the design of can washers so that most
of these faults have been corrected, but
unfortunately many of the old ones are
still in use. In the case of both the old
and the new ones, the operator in the
plant should make a careful inspection of
the timing in the different steps of clean-
ing in the unit. The can washer is a very
important factor in the sanitary control
of milk, and should be given the same
care and attention as any of the pasteur-
izing units if it is to operate efficiently.

CONTROLING FACTORS IN DETERGENCY

A few cleaning procedures have been
described that may be classified as “hit-
or-miss operations. What really are such
methods of work? This report will be
no attempt to tell the best way to proceed
with ‘any cleaning operation but rather
to point out a few of the factors which
modern discovery and invention have
placed at our disposal. “Hit-or-miss”
cleaning operations may be defined as
those which have not been carefully

planned and executed. To be successful, -

the plan must be well executed. This
means a careful, trustworthy man either
doing the work or overseeing it. A
planned operation would give due con-
sideration to five factors:

1—Water

2—Material of the equipment

3—The part of the process for which the
equipment is used

4—The powder that it is proposed to use

5—The temperature of the cleaning solution

The composition of the water is of
primary importance because in many cases
of simple cleaning operations, such as
washing farmers’ cdns, a sufficiently soft
water will give satisfactory results with
a very small quantity of detergent. In
such cases, the use of the wrong powder
may complicate the cleaning process and
give less satisfactory cans than if no pow-
der were used. Therefore, if the clean-
ing is to be properly done, consideration
must be given to the kind and degree of
hardness of the water. Some chemicals

or combinations of them will carry the
hardness to a much lower point than
others. For instance a water showing an
original hardness of 110 p.p.m. had this
same hardness reduced to 43.6 p.p.m. by
the addition of ten pounds of hexameta-
phosphate per thousand gallons, whereas 3
gounds of hexametaphosphate brought the
ardness to 22.0 p.p..m. Three pounds of
hexametaphosphate plus 3 ounces of a
sulphated alcohol per thousand gallons
reduced the hardness to 14.0 p.p.m. Two
pounds of hexametaphosf)hatc plus 3
ounces of the sulphated alcohol reduced
the hardness to 32.0 p.p.m. Three ounces
of the sulphated alcohol alone per thou-
sand gallons of water reduced the hard-
ness to 36.0 p.p.m. It is evident that
there is a "delicate balarite between the
quantity of chemicals used and the soft-
ness attained.

This combination of softeners, and per-
haps others would serve as well, has the
great advantage over the commonly used
chemicals in that the softening is accom-
plished without the formation of any pre-
cipitate. By keeping the lime salts in
solution, no flakes are formed in it that
may lodge on equipment and stick there

_in spite of rinsing. Prom such flakes are

gradually built up lime deposits.

The material of the equipment is im-
portant because a powder that will not
affect stainless steel or nickel may be very
active in destroying the surface of tinned
copper; not so much because of the alka-
line strength, as its quality of reducing
the oxygen solubility of the water. The
research work of Dr. Kerr (1) of The
International Tin Research and Develop-
ment Council has shown that the corro-
sion of tin and tinned copper in solu-
tions of sodium carbonate and sodium
hydroxide at temperatures from 40° to
100° C. is largely controlled by the dis-
solved. oxygen concentration of the solu-
tion, and only to a slight extent by tem-
perature and concentration of alkali. The
addition to the solution of a reducing
agent, sodium sulphite was found to be
the best, will reduce the rate of attack on
the tin to nearly one-tenth. The mech-
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anism of the reaction consists in the re-
moval of dissolved oxygen from the so-
lution whereby the sodium sulphite is
converted to sulphate. Where soda ash
or caustic soda was used, a ratio of one
part of sodium sulphite to four parts of
either alkali was found sufhicient. The
proportion of sulphite may be increased
for exceptional conditions.

The use to which the equipment is put
introduces another factor. Any milk ad-
hering to the surface of a heater is much
more difficult to remove than that found
on the surface of a cooler. Between
these two extremes there are various grad-
ations of cleaning problems,

A rather difficult problem is presented
in removing the deposit of milk solids
from equipment used for heating milk
to the pasteurizing temperature. As one
method of solving this, about four years
ago we started a system of circulatinf an
acid solution containing 34 pound of
tartaric acid in 120 gallons of water. This
solution was heated to from 90° to 95°
F., and then circulated through the
equipment for half an hour. At the
end of this time, 3 pounds of trisodium
phosphate were added, and the recircu-
lation continued at a temperature of 80°
to 85° F. for 15-20 minutes. The use
of circulating solutions for cleaning
equipment has helped considerably to
standardize this part of the operation. In
preparing the solution, a definite weight
of the acid powder is added to a definite
volume of water, and .the solution is
heated to a definite temperature before
circulation is started. These three factors
furnish the basis for standardizing any
solution.

Where the milk deposit is originally
hard and adheres firmly to the surface as
on a heater, mechanical action is usuall
necessaty to remove any traces of the sog;
residue that may remain after the solution
has been circulated.

In considering the cleaning to be done,
it is quite generally recognized that the
character of detergent for washing cans
is different from that which will give the
best results on cleaning equipment, and
the latter again is different from that

which will give the best results with bot-
tles.

DESIRABLE DETERGENT QUALITIES

When sclecting a powder for its de-
tergent qualities, it is necessary to con-
sider its power of producing wetting,

foaming, deflocculation, solution, emul-

sification, and lubrication. In any suc-
cessful detergent action, the majority of
these qualities must be active, but in some
cases a particular quality may be much
more important than in others. Perhaps
these qualities should be defined so that
their interrelations may be more clearly
understood.

Wetting (2) power is that quality in a
detergent solution which enables it to
squeeze in between the surface to be
cleaned and the film that soils it. The
condition governing this power depends
largely on the interfacial tension between
the liquid and the solid. When the de-
tergent solution has completely wet the
surface, that is, has formed a film between
the surface and the layer of soil or con-
tamination on it, other chemical and
physical factors become active in remov-.
ing the soiling layer. Frequently, slight
mechanical treatment will do it. In some
instances, if the surface is completely -
wet, the detergent will so loosen the soil-
ing film that it may be removed by a
thorough rinsing, regardless of whether
these other qualities of a detergent have
functioned.

Foaming (3) has been placed second
in this list because it is just a physical
variation of wetting quality. Foams have
good wetting properties because the out-
side surfaces of the bubbles have higher
surface tension than the inside an«f $0
flatten out against the surface of contact.
Foam in a detergent solution is a valuable
quality because particles of soil or dirt
that are detached by the wetting may be
carried away by it. Some of the best
wetting agents also produce foams with-
out the presence of soap. This statement
holds true for the various sulphated and
sulphonated alcohols as well as for sodium
silicate of the formula (Na,O, 3.38i0,).

(4).
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Deflocculation (5) is that property of
the detergent solution which disperses the
film of soil or dirt into its component
flakes so that it may be removed in a
state of suspension. This is a most im-
portant factor because in many cases if it
fails to function, the removal of the con-
taminating film may require special me-
chanical treatment. It is only when the
contaminating film is broken up into small
particles that it may be most readily car-
ried away or dissolved by the detergent
solution.

The solution of the soiling film de-
pends upon the alkalinity of the deter-
gent. Albuminous deposits are dissolved
by alkalis, and fatty acids are saponified
by them. In producing this change,
caustic soda, on account of its hydroxyl
ion and consequent high pH, is the most
active; sodium silicate ranks next.

The emulsifying (6) quality in deter-
gent solutions consists in the formation
" of emulsions in .which water is the con-
tinuous phase and oil is the disperse one,
This property is closely allied to that of
wetting, and so the same afents which
favor wetting also favor emulsification.

Lubrication, as the name implies, is
that quality which adds slipperiness to the
- solution. Alkalis possess this quality in
different degrees.  The sulphated and
sulphonated alcohols also have it. It is
assumed that this quality assists the others
enumerated in detergent action, but thus
far no data have been obtained to deter-
mine how necessary it is to obtain satis-
factory results.

BACTERIAL REMOVAL
Wetting quality is so important that a
few more details which show the results

Bottles treated with
No detergent ...

-Soda ash solution :

Trisodium phosphate
Sodium hydroxide

Sodium hydroxide plus 10% of its weight as

Sodium sesquicarbonate ...

of this function are worth considering.
In a test run to determine the results of
improved detergency on bacterial removal,
quart bottles were carefully hand-washed
and twice rinsed with distilled water. Two
cubic centimeters of an uniform sus-
pension of bacteria in milk were spread
over the inside of these bottles, and were
allowed to dry spontaneously at room
temperature for 18 hours.

The solutions for this test consisted
of 2 percent preparations of the follow-
ing detergents: sodium sesquicarbonate,
soda ash, trisodium phosphate, sodium
hydroxide, sodium hydroxide plus 10
percent of its weight as trisodium phos-
phate, sodium hydroxide plus 0.1 percent
of its weight as sulphated alcohol, and

sulphated alcohol solution alone of the

same strength as the preceding.

These solutions were heated to 130°
F., and 50 c.c. of each were added to a
prepared bottle which was exposed to the
action for 2 minutes. This somewhat low
temperature was selected to avoid strong
germicidal action and thus find the advan-
tage of good detergency when the tem-

rature of the solution happens to fall
ower than it should. During the time of
treatment, the bottles were rotated so that
the inside would be uniformly wet by the
solution. - They were twice rinsed (shaken
four times with each rinse) with 100 c. c.
portions of sterile distilled water. The

first rinse was drained out for 1 minute

and the second one for 3 minutes. Then,
50 c. c. of sterile tap water were added,
and the bacterial count of the bottles de-
termined according to the official methods.
The recoveries from the bottles gave the
following counts:

Bacterial Count of Bottles

No. per c.c.

22,000,000

trisodium phos-

phate

Sodium hydroxide plus 0.1% of its weight as sulphated alcohol
Sulphated alcohol, weight same as above ...
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These results show not only the influ-
ence of the temperature and pH on the
germicidal quality of the solutions, but
also the improved bacterial reduction
when a good wetting agent is present,
since living organisms are then removed
in the rinse water.

The reduction due to a wetting agent
is shown very clearly by the count ob-
tained when sodium hydroxide was used.
This count was reduced 84 percent by
the presence of the neutral sulphated al-
cohol which, as a wetting agent, appears
to be superior to any of the othet pro-
ducts. The 50 percent reduction, when
the caustic solution contained 10 percent
trisodium phosphate, was due mostly to
the addition of this latter sodium salt,

Bottles treated with
No detergent

43

because this is known to increase the
germicidal quality of sodium hydroxide,
but it was also due to the improved wet-
ting quality of the solution. Our own
tests on wetting showed that this quality
in a sodium hydroxide solution is much
improved by the addition of 10 percent
trisodium phosphate.  When sulphated
alcohol is used, the result is more clearly
dependent on the change in wetting qual-
’y.

The preceding experiment was repeated
with a different inoculum and some dif-
ferent products in combination. The
conditions of the test were the same as
those given. The recoveries from the
bottles were:

Bacterial Count of Bottles

2% soda ash

2% sodium hydroxide

fatty acid

alcohol ..

0.5% sodium hydroxide

fatty acid

No. per c.c.
......... 17,000,000
...... 17,600
2% soda ash + 0.1% of its weight as sulphated alcohol....___..... 4,000
.............. 430
2% sodium hydroxide 4+ 0.1% of its weight as sulphonated :
........................................... 280
2% sodium hydroxide 4 0.1% of its weight as sulphated
......................................... 100
.............................................................. 850
0.5% sodium hydroxide + 0.1% of its weight as sulphonated
.............................................................................. 580
0.5% sodium hydroxide + 0.1% of its weight as sulphated
.................................................................................. 280

alcohol

Although the soda ash solution gave a
good reduction in count, this number was
reduced approximately 75 percent by the
presence of 0.1 1pel’cent of its weight as
sulphated alcohol.

The low count obtained when straight

sodium hydroxide was used was. further
reduced 77 petcent when the sulphated
alcohol was present, but only 35 percent
when the sulphonated fatty acid was used.

The 1/, percent sodium hydroxide so-
lutions, although not so germicidal as the
2 percent, showed a 67 percent reduction
with the sulphated alcohol, and a 32 per-
cens change with the sulphonated fatty
acid.

For washing bottles, sodium hydroxide
“has been uniformly accepted as the best

alkali. One of the handicaps in using
it in bottle washing machines has been
the absence of a good method for the
maintenance of the required alkali
strength during the whole run. In some
cases the solutions in the washers have
been made up from 1 to 115 percent
above the required level so that they
would not be weaker than the desired
percentage at the end of the run.

CONTROL OF DETERGENT STRENGTH

Two methods have been proposed for
more uniform control. In larger plants,
that have storage capacity for the con-
tents of a tank-car (8,000 gallons), the
use of 50 percent liquid caustic will pro-
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vide a method for the uniform control of
the washing solution.

The equipment which I have seen
consists of a vertical tank 36 inches high
and 14 inches in diameter. It holds ap-
proximately 36 gallons or 1 gallon per
inch of height. In this patticular case,
it was planned to add 1 gallon of the 50
percent caustic solution per hour. This
is equivalent to an addition of 50 pounds

Figure 1.

of caustic per eight hour day.  The
equipment gives a satisfactory method of
maintaining uniform strength of solution
in the bottle washer.

Just recently I have been helping to
perfect a new method of control which
gives every promise of being one solu-
tion to this problem. It has the great
advantage of being equally applicable for
both large and small bottling plants.

Assembly for Control of Detergent Strength
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Briefly it consists of inverting a2 100-pound
can of solid caustic on a low table and
dissolving the alkali by blowing steam
on it, and then washing this strong caus-
tic solution into the bottle washer by a
small stream of water which flows from
the outer edge of the table toward the
cemnter, )

Figure 1 illustrates the apparatus used
for this purpose.

The circular table “A” is 131/ inches
in diameter, and 1 foot high. Centered
on it is a ring 9 inches in diameter
which rises 14, inch above the surface.
It is triangular in cross-section. Within
the ring are centered 12 l/-inch holes to
drain off the solution into the tank of
the bottle washer. In the middle of the
ring rises a mushroom catP under the top
of which are a number of small holes for
the entrance of the steam. The valve
on the steam line has a pointer and a
dial so that it may be readily set to the
same opening on succeeding days. The
water line is also controlled by a valve
with the same device.

It is seen that this method has two great
advantages. It practically removes all
danger of caustic burns for the workmen,
since the only time that the solid caustic
is exposed is just before the can is in-
verted on the table and then only a 41/-
inch friction disk is removed from the
middle of the top. The second advan-
tage is that it furnishes 2 good means for
the uniform addition of caustic solution
to the bottle washer during the period
of the run. As an example of the con-
trol which this apparatus gives, the fol-
lowing table, showing the strength of
solution in the tank receiving the ad-
dition, is of interest:

Time Caustic Alkalinity
%
11:20 2.11
12:00 2.21
2:00 2.48
4:00 2.21
6:00 2.48
7:30 2.24

Although these results were obtained
on only the fifth run with this apparatus,

it is evident ¢hat good control has been
established.

A still better picture of the excellence
of control obtained by this method may
be seen from the percentage strength of
the solutions in four tanks of this ma-
chine. The samples for these determina-
tions were taken at the end of the day's
run.

Caustic Alkalinitv

%

Tank 1 2.24

o2 2.14

3 2.14

4 2.05
STERILIZATION

Sterilization is a process that is subject
to scientific determination. It has been
possible to set limits of time and tem-
perature or strength to attain it.  The
problem has been further simplified by
the regulations of the various ﬁoards of
health in which they have defined the
degrees and duration of treatment that
they approve for this purpose.

The agents available in sterilizing are
steam, hot water, and chlorine. In order
to avoid the “hit-or-miss” classification,
each must be used on the equipment and
under the conditions where jt gives the
best results. The treatment must be very
thoroughly done. :

In sterilizing cans, steam has always
been used. It fits in so well with the
other mechanical steps in producing 2
clean, sterile, dry can that there is no
question about its being the best agent.
However, most satisfactory results are
obtained when the can is given a sterile
rinse with water at from 190° to 200°
F., then a blast of dry steam, and finall
a flash treatment with high speed, ﬁlterec{
sterile air at 250° F. These three steps in-
sure a sterile, dry can. If it is not entirely
dry, the procedure cannot be considered
satisfactory.

The milk can is an important factor in
the production of clean, low count, nor-
mally flavored milk. Such milk can only
be carried in a clean, practically sterile
can. In order to obtain such cans, the
washer itself should be given a frequent,
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careful inspection to see that it is clean
and in good mechanical condition.

In sterilizing any apparatus with steam,
the regulations usually stipulate that all
surfaces must be exposed to live steam
under pressure for not less than 2 min-
utes. This is a minimum requirement.

When recorder bulbs are in the equip-
ment during live steam sterilization, it
has been found in some cases that thg
accuracy of the instrument is reduced. In
such instances, if the bulb is placed in
the unit when the steam is turned off, the
recorder will generally show a tempera-
ture of from 200° to 210° F. and will
remain above 190° F. for 5 minutes.
This gives a satisfactory result.

If hot water is used, the regulations
generally require that the recorded tem-
perature must not be less than 180° F.,
and the period of exposure 2 minutes or
longer (again a minimum requitement).
In fprad:ice, the temperature of the water
is frequently raised to between 190° and
200° F. with a jet of ‘steam. Although
the water has this high temperature, it
may cool before reaching some parts of
the system so that the recorder in those
parts will show only 180° F. In such
cases, the water is circulated for 15 min-
utes—a good margin of safety for ster-
ilization.  Special treatment may be given
certain units, like filters, which may be
steamed for half an hour.

The choice between steam and hot
water as a sterilizing medium may be de-
termined by the hardness of the water.
Hot water sterilization with a hard water
will frequently leave a white calcium de-
posit op the equipment.

When chlorine solution is circulated,
the regulations - generally require that it
shall leave the last unit with at least 100
p-p.m. of available chlorine and the ex-
posure shall last for not less than 2 min-
utes. If the equipment is properly
cleaned, 105 p.p.m. is usually sufficient
at the start.

- When the solution is sprayed, it must
leave the units with at least 250 p.p.m.
of available chlorine. Five parts per mil-
lion above this quantity is usually suffi-
cient at the start. In this case the ex-

posure should be continued for at least 5
minutes. The latter treatment is espec-
ially favored for tank trucks and coolers.

Chlorine solutions are gaining in favor
as sterilizing agents so the future will
see improvements to promote this quality.
One step in this direction may be made
by the addition of 1/10th percent of sul-
phated alcohol to the solution to increase
its wetting power. This product reduces
only slightly the available chlorine but
increases the wetting quality, so that the
solution when sprayed will form a film
even on a greasy surface. The pH of a
chlorine solution is one of the most im-
portant factors in determining its get-
micidal quality. :

The equipment must be drained very
completely when chlorine solutions are
used. Some of the first” milk must be
wasted or the chlorine treatment may be
followed by a hot water rinse to avoid
any development of oxidized flavor. This
hazard has been explained to us in pre-
vious meetings by Drs. Dahlberg and
Carpenter (7).

In order to complete the efficiency of
chlorine sterilization, the industry needs
a simple, accurate method for determin-
ing the strength of these solutions, one
with which the ordinary plant worker and
farmer can obtain accurate results.

Orthotolidine is a good reagent in the
hands of the chemist, and those who are
accurate and have a good eye for shades
of color, but for many it is not satisfac-
tory.

A small test set has been devised which
is based on the regular laboratory method
of liberating iodime with the solution of
available chlorine, and then determining
the quantiz of the former with a solu-
tion of sodium thiosulphate. Each drop
of the latter equals 10 p.p.m. of available
chlorine, The methog is accurate but
complex for the average worker.

The test papers that have been on the
market now for about three years have the
great advantage of simplicity and are
satisfactory for a rough approximation of
chlorine strength if all the testing con-
ditions are heeded. These depend on the
liberation of iodine and its reaction with



starch to. form a blue color whose inten-
sity is a rough measure of the concentra-
tion of chlorine.

Chlorine is such a powerful reagent
that while we want to use a sufficient
strength for satisfactory sterilization, at
the same time it is highly desirable to
avoid using an excess. For this reason
it is to be hoped that research will be
continued so that a method may be de-
vised that will more nearly meet our
needs.
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Second Conference on Sanitation of Paper Milk Containers

Reported by Dr. R. S. Breed, Chairman,

With a Supplementary Note on
Sanitary Inspection and Control at Pulp and Paper Mills.
New York Agricultural Experiment Station
Geneva, New York, May 2, 1938.

As a result of rapid and interesting
developments in the use of paper milk
containers during the past year, it was
considered advisable to hold a second
conference to discuss problems of sanita-
tion involved in the manufacture and use
of single service paper containers for milk
and cream. This meeting took place on
May 2nd, 1938, at the New York Agri-
cultural Experiment Station, Geneva, New
York. A report of progress made dur-
ing the year was given by Dr. J. R. San-
born of the Geneva Experiment Station.
Statements pertaining to various aspects
of the work were made by Dr. John W.
Rice of Bucknell University who is to be
associated during the summer months with
Dr. Sanborn in research work at the
Geneva Station, Mr, J. C. Marquardt of
the Geneva Station, Dr. F. W. Tanner
of the University of Illinois, Urbana, 1lii-
nois, Mr. S. Abraham in charge of milk
inspection work for New York City and
Mr. W. D. Tiedeman, Chief of the
Bureau of Sanitation of the New York
State Department of Health.

About one hundred persons attended
the conference, representing the follow-
ing manufacturers of paper containers,
American Can Company, Bensel Corpora-
tion, Dixie-Vortex Company, Ex-Cell-O
Corporation, the Lily-Tulip Cup Corpor-
ation, Mono Service Company, the Reed
Container Company and the Sealright
Company; also manufacturers of paper
board used in making these containers;
makers of milk bottle caps, paper cups,
secretaries of interested paper, pulp and
container associations, milk dealers using
paper containers, dairy machinery manu-
facturers, and representatives from fed-
eral, state and municipal health groups.
The purpose of the conference was to
encourage a free discussion between re-
sponsible health authorities and represent-
atives of the industry, in order that both
satisfactory and unsatisfactory practices in
the handling and use of containers of
this type would be revealed, and that
plans could be made for correcting any
undesirable conditions that have devel-
oped during the rapid introduction of



48 CONFERENCE ON PAPER MiLK CONTAINERS

these containers, particularly in the metro-
politan area of New York City.
Health authorities were requested to

state clearly what precautions they felt -

should be taken in the manufacture and
use of containers of this type. Dr. San-
born reported that through the develop-
ment ofP a disintegration technic, he had
been able to make between 500 and 1,000
bacteriological analyses of samples of
paper board, the histories of which were
known. All mills manufacturing board
for milk containers use virgin mechanical
or chemical pulp. Processes of manu-
facture when this work started were found
to yield & board which gave an average
bacterial count of less than 500 colonies
per gram of disintegrated paper. In fol-
lowing the production of six mills in a
routine way during the period from May
1937 to April 1938, it was found that
two of the mills were able to keep nearly
all counts under 100 colonies per gram,
and samples were often practically bac-
teria free. There is some indication that
board made during the s‘fring and fall
may show higher counts due to the fact
that control of microorganisms in water
supplies and in mill systems may be less
effective then than at other times in the
year. However, these data are not yet
sufficient to reveal what can be accom-
plished when the various mills give at-
tention to the matter of producing con-
sistently a low count paper board. Dr.
Sanborn stated that some mills are not in
a position to guarantee a paper board that
will regularly yield bacteriological counts
of less than 500 per gram.

The persons present at the May second
conference appreciated the desirability of
holding to a minimum all human contact
with paper and containers until the fin-
ished container filled with milk reaches the
consumer, Various reports indicated that
definite progress is being made along

these lines. It was evident that manu-
facturers realize the importance of hand:
ling the paper, paper blanks, and finished
containers as aseptically as possible. They
also realize the value of packing pre-
fabricated containers in such a way that
the ‘milk dealer who receives them will
regard the containers as sterilized pack-
ages. Careless handling and misuse of
paper blanks and fabricated containers in
milk bottling plants were reported by the
health authorities present. Suggestions
were made pertaining to the sterilization
of containers just before filling with milk.
The use of toxic substances of any sort
in the paper, moisture-proofing materials,
adhesives, or other materials used in the
manufacture of the container could not be
allowed under any circurmstances.

The conference again brought out dif-
ferences in viewpoint among public
health authorities as to methods of achiev-
ing the highest possible sanitary quality
in both prefabricated containers and those
that are filled with milk immediately af-
ter paraffining. There are so many me-
chanical and sanitary difficulties involved
in providing sterile containers in milk
plants that health authorities are requir-
ing that more careful attention be paid to
sanitary conditions involving the storage,
handling, and filling of containers in the
average milk plant.

As a result of suggestions that have
been received during the year, mimeo-
graphed sheets were prepared suggesting
amendments to the Principles of Sanita-
tion which were drawn up at the previous
conference held on July 12, 1937 (1).
Preliminary drafts of a model ordinance
for cities wete distributed for discussion.

Those interested may secure copies of
the various publications and mimeo-
graphed sheets that were available at the
meeting, on application to the Geneva
Experiment Station.

Supplementary Note on Sanitary InQpection and Control at Pulp and Paper Mills.

In response to a general request from
health groups represented at the second
conference on paper milk containers that
some sort of an official inspection be es-

tablished of mills making board for food
containers, the technical directors from a
number of interested mills met at the
New York State Agricultural Experiment
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Station on May 16, 1938, to consider a
program for meeting sanitary requite-
ments. The paper manufacturers present
requested sanitaty inspections of their
mills and authorized Dr. R. S. Breed and
Dr. J. R. Sanborn to organize and con-
duct a preliminary program of inspection
and control. A group of about a dozen
mills have requested that Dr. Sanborn un-
dertake a preliminary inspection to deter-
mine how adequately they are prepared to
meet the type of regulation that was sug-
gested at the conference of May 2, 1938.
The suggestions covered general sanitation
at these pulp and paper mills, including
control measures that would keep persons
suffering from contagious diseases from
contact with paper-making operations;
proper purification of water supplies; and
handling of pulp and paper so as to main-
tain low bacterial counts in the pulp be-
fore it reaches the drier rolls and in the
finished product.

The purpose of these preliminary in-

spections is to insure the production of °

paper that is sufficiently bacteria-free and
clean to meet the rigid requirements nec-
essaty for the packaging of perishable
foods.  These procedures, incidentally,
are also helpful in general mill operation
and production. Inspections are based
upon a guide for a systematic sanitary sur-
vey, tentatively approved by the pulp and
paper and public health groups.

In several cases, the present summer
inspection will follow up previous in-
spections made last year. Through the
cooperation of mills that have had the
opportunity to make improvements and
corrections, it has been possible for this
Station to secure complete records of the
sanitary condition of milk container board
production.  Satisfactory bacteriological
analysis of many samples of board has
been made possible through the develop-
ment at this Station of a disintegration
method previously described. (2). The
technic for determining the bacterial con-
tent of container board consists of re-
pulping the board in sterile water by

Figute 1—Apparatus for Paper Board Disintegration
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means of a sterilized beating device (Fig.
1) and plating the resulting pulp sus-
pension according to standard bacterio-
logical procedures. Various cooperating
. laboratories are investigating the bacterio-
logical contamination of paper board,
using disintegration procedures. The re-
sults obtained are showing interesting cor-
relations and considerable agreement.

The entire procedure of paper disin-
tegration for bacteriological examination
is undetgoing intensive investigation and
standardization, so that conditions of sam-
Fle collection and testing may be uni-
orm at all laboratories. In disintegra-
tion processes, we are working toward the
utilization of stainless steel equipment
throughout. For example, in the case of

‘sideral

the method previously described, sterile
stainless steel covers for stainless steel
churning jats have replaced the sterile,
single service, paper board covers origin-
ally employed.
Pulp and paper mills are deriving con-
Ele benefit from a knowledge of the
bacterial content of various runs of board.
This information enables a mill to meet
sanitary requirements and to employ con-
trol measures effectively. Paper con-
tainet manufacturers and public health
laboratories ate also finding disintegra-
tion methods useful in determining qual-
ity.
(1) Report_of Proceedings published in The Mifk

Sanitarian, 6, No. 9, September 1937.
(2) .(&me:i)cm Jousnal of Public Health, 28, 576
1938). -

Paper Containers for Milk
Principles of Sanitation to be Observed in
Their Manufacture and Use.*

ITEM I
Paper Container Stock

Containers shall be made from virgin chem-
ical or mechanical pulp. Virgin pulp is pulp
that has not previously been used for commer-
cial purposes. Board prior to moisture-proof-
ing shall not at any time have a count exceed-
ing 500 colonies per gram of disintegrated
board_*‘ .

Unless- used immediately after manufacture,
container board shall be wrapped, sealed and
protected until used. When used, the outside
sheet on rolls or the top and bottom sheets of

sheeted stfock shall be discarded in all cases. .

PUBLIC HEALTH REASONS
(a) The use of stock which has previously
been used for commercial purposes (second-
ary stock, is not consistent with standards of
food quality. Even if secondaty pulp is com-
pletely sterilized during recovery, its miscellane-

* As revised at a Conference held at Geneva,
. Y., May 2, 1938, Originally prepared by
J. R. Sanborn, M. W. Yale and R. S. Breed.
*% Purther research has shown that this is a feasible
and rather lenient standard. Certainly, board
should not give a count of more than 100 col-
onies per gram where milk or milk products
come in direct contact with uncoated papers.

ous content of foreign matter and dirt render

,it-unsuitable for use in milk container stock.

(b) Contamination of rolls of paper, or
sheeted stock occurs most readily at ends or
on top or bottom sheets, hence the advisability
of complete wrapping protection and sealing of
these rolls or packs. Discarding the outside
sheets of rolls or top and bottom sheets of
sheeted stock, is a desirable precaution.

SATISFACTORY COMPLIANCE: For the above
reasons, this item shall be deemed to have
been satisfied when:

(a) Mills produce container board from
virgin pulps.

(b) Mills require personal cleanliness among
operators and consistently practice plant sani-
tation for the purpose of producing board low
in dirt count and free from slime spots.

(c) Rolls or sheeted stock are wrapped im- .
mediately after manufacture in strong, clean
wrappers, or utilized before there is oppor-
tunity for contamination from dust, dirt, or
handling.

ITEM 2.
Process of Conversion — Where Stock Is
Made Directly Into Containers

When container board reaches conversion
plant, it shall be considered that this paper has
received a bactericidal treatment. All stock and
containers shall be handled mechanically so
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far as possible. Following fabrication, until
final sealing in milk plant, container surfaces
with which milk or milk products come in
contact shall be protected from contamination.
This shall be done through the use of mechan-
ical equipment, careful handling, sealed sani-
tary shipping cases, or a closure for each
container. '

PUBLIC HEALTH REASONS: Human handling
of container board increases opportunity for
contamination which is reflected in the num
bers and types of microorganisms present in
waxed containers. If stock in conversion and
milk plants is not protected from contamina-
tion, the value of germicidal treatment and
sanitary precautions at pulp and paper mills
will be partly or entirely nullified. Moisture-
proof treatment may not completely sterilize
containers. The chief purpose of the latter
treatment is to render containers uniformly non-
absorbent. Fortunately the same process may
act as a secondary line of defense against con-
tamination with microorganisms.

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied when:

(a) Paper direct from pulp and paper mill
is unwrapped in conversion plant close to
mechanically-fed machine and sheets exposed to
unavoidable manual contact are discarded.

(b) Entire conversion process, methods of
packing and shipping are conducted in such
manner as to protect container from contamina-
tion, particularly human contact contamination.

ITEM 3
Process of Conversion Where Container is
Preformed in a Collapsed or Nested State
. Before Final Sealing

Throughout the processes of printing, fold-
ing, sealing, adhesive application, or pack-
ing prior to shipment to milk plant, all stock
and containers shall, as far as feasible, be
handled mechanically and be suitably wrapped
or packaged before shipping.

Packaged container stock at milk plant shall
be kept in a clean, dry place and opened only
for immediate use. Where it is necessary to
form or manipulate containers, all surfaces with
which milk or milk products may come in con-
tact, shall be protected from human handling.

PUBLIC HEALTH REASONS: It is important
that, during intermediate stages in conversion

processes, manual contacts with container
board be reduced to a minimum. In order to
guard against promiscuous handling and ex-
posure to dirt, it is advisable to keep board
not in actual use, packaged and sealed. Fab-
rication, printing and sealing of containers
should be conducted in such manner as to pro-
tect them from contamination.

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied when:

(a) Plants for printing, folding, sealing, and
packing containers or other operations prior
to delivery to milk plants, handle container
board ‘mechanically so far as possible and, at
the conclusion of the operations, package the
stock in suitable wrappers, cartons, or tubes.

(b) Milk plants protect packaged containers
and contents from injury or abuse and complete
fabrication, filling, and sealing of containers in
such manner as to protect them from contam-
ination.

ITEM 4

Moisture-Proofing

Moisture-proofing of containers shall be ac-
complished by means of fully refined paraffin
wax or other suitable materials which are
odorless, tasteless and non-toxic. The opera-
tion of parafining machines shall be super-
vised by competent persons.

PUBLIC HEALTH REASONs: Fully refined
paraffin is the only grade acceptable to and
consistent with food uses. It is of fundamental
importance that containers be rendered com-
pletely non-absorbent by machines that operate
properly and that the moisture-proofiing -mater-
ial be odorless, tasteless and non-poisonous.

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied if the purpose
and quality of the treatments described above
are strictly maintained.

ITEM 35
Adhesives

Container board should be sealed by means
of non-fermentable adhesives, preferably syn-
thetic thermoplastic materials. Adhesives having
starchy or casein bases must resist decompos-
ition, dissolution, and leaching, and not con-
taminate the contents of containers with mirco-
organisms.

PUBLIC HEALTH REASONS: Adhesives are as
a class notoriously susceptible to decomposition
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by microorganisms. Some of these highly
perishable materials, such as animal glue, are
obviously not suitable for use in food con-
tainers. A number of adhesives, represented
by products employing starchy or casein bases,
while ordinarily fermentable, may be produced
in forms or grades which are non-odorous, re-
sistant to moisture, and unsuitable for the de-
velopment of microorganisms.

SATISFACTORY COMPLIANCE: In accord with
the above account, this item shall be deemed
to have been satisfied if:

(a) Rapidly drying adhesives having starchy
or casein bases which resist fermentation are
used to form liquid-tight joints; these adhesives
do not contaminate containers with micro-
organisms.

(b) Adhesives
thermoplastic types.

employed be of synthetic

ITEM 6
Germicides
Germicidal and bacteriostatic agents that
are toxic to human beings or that affect
milk in any way, as in taste, odor or nutri-
tional qualities shall not be used in board,
adhesives, or moisture-proofing materials for
milk containers,

PUBLIC HEALTH REASONS: Substances intro-
duced into materials of which containers are
composed, which might conceivably exert pre-
servative or antiseptic effects may affect the
nutritional value of milk and be instrumental in
producing off-flavors or odors. In some cases
injurious effects on human beings from the use
of such antiseptics have been demonstrated. It
is necessary that substances of this class for use
with containérs be free of any toxic associa-
tions. -

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied when:

(a) No germicidal or bacteriostatic agenis
are used unless they have been shown to be
non-toxic and without effect on milk through
the use of physical, chemical and biological
tests, supported by clinical evidence.

ITEM 7
Handling of Paraffin

Paraffin in the solid state shall be shipped
and stored in cool, clean, dry places, protected
from dirt and isolated from odorous materials.

Paraffin in the liquid state shall be kept, at all
times, in clean and sanitary containers. Waxing
machines and baths shall be cleaned at regular
intervals unless cleaning devices such as con-
tinuous filtration, are employed. In no case
shall freshly prepared, new parafin be intro-
duced into used paraffin which has become dis-
colored, oxidized or dirty. Odorous substances
such as ordinary kerosene and gasoline shall
not be used on or about conversion machines.

PUBLIC HEALTH REASONS: Paraffin absorbs
odors and for the sake of milk quality it is ad-
visable that special storage facilities be pro-
vided, which will also protect wax from pro-
miscuous handling and exposure to dirt.

Due to the susceptibility of heated paraffin
to oxidation, a well-regulated program of
paraffin utilization should be followed to avoid
over-heating, prevent contamiination of new
paraffin with partly oxidized wax and to elim-
inate the possibility of coating or impregna-
tion of containers with discolored, dirty or
oxidized wax.

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied if:

(a) Slabs of paraffin are shipped and stored
in clean, cool, dry places and removed from
storage only as required for coating or impreg-
nation bath,

(b) Paraffin for coating, impregnation or
storage is held at temperatures and for periods

of time which will not impart flavors or odors
to paraffin or milk.

(c) Molten paraffin is held in clean sanitary
containers.

(d) Paraffin bath or tank is cleaned by con-
tinuous filtration or at regular intervals depend-
ing on such evidences of deterioration as dis-
coloration and presence of dirt or fiber.

(e) The possibility of mixing new paraffin
with a product that is unfit for use is avoided.

ITEM 8
Shipping Cases and Storage for Containers*
Cases for shipping empty containers shall
be constructed of board or wrapping de-
signed to adequately protect containers from
injury or abuse due to tearing or breaking.

-Containers shall be stored in sealed, dry, un-

broken cases, in a dry, vermin-proof location.
Partly empty shipping cases of prefabricated
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containers shall be resealed, rewrapped, or
otherwise protected from contamination dur-
ing storage. Except during filling operations,
empty containers shall not be exposed at any
time.

PUBLIC HEALTH REASONS: Damage to ship-
ping cases frequently exposes containers to con-
ditions which may result in serious contamina-
tion from dirt, wetting and human contact.

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied when:

(a) Shipping cases are well enough con-
structed and sealéd to resist the handling they
receive in trafrsit without injury.

(b) Containers are stored at all times in
sealed cases in places having dry floors and
where there is no washing down of the floors
while cartons are in storage.

ITEM 9
Cartons for Shipping Filled Containers

Only clean cartons shall be used for shipping
filled containers. Returned carriers shall be
handled or stored-so as not to become wet,
dirty, or damaged before again being used.

PUBLIC HEALTH REASONS: The re-use of
shipping cartons may easily become a menace
to milk quality and health. The abuse of these
boxes arises from lack of care in handling and
storing returned cartons. .They may be care-
lessly thrown aside, allowed to become wet,
dirty and mildewed. The packing of new con-
tainers of fresh milk in abused cartons is a
practice which should not be allowed as it may
cause addition of organisms and dirt.

SATISFACTORY COMPLIANCE: This item shall
be deemed to have been satisfied when:

(a) New paper cartons are used for single
delivery to retailer.

(b) Milk plant has adequate and dry stor-
age facilities for returned cartons and uses only
neat and clean, uninjured boxes.

ITEM 10
Examination of Containers

By any method of manufacture, treatment, or
handling employed, the final test of sterility
and cleanliness shall be freedom from bacteria,
chemical reagents, and other foreign matter.

PUBLIC HEALTH REASONS: Consideration of
possible sources of contamination during con-
tainer manufacture, renders it advisable to re-
duce to a minimum the number of organisms
present. While the likelihood of eontamin-
ation by disease organisms is slight, bacterio-
logical control of plant sanitation is necessary

SATISFACTORY COMPLIANCE: This item shall
be deemed fo have been satisfied when:

(a) The average bacterial content of con-
tainers does not exceed 50 colonies per con-
tainer.

ITEM 11
Quarantined Residences

The delivery of milk or milk products to and
the collection of milk and milk-products contain-
ers from quarantined residences shall be sub-
ject to the special requirements of the health
officer. It is recommended and urged that single
service containers be used for retail delivery of
milk and milk products under these circumstan-
ces. In case of wholesale delivery, to hospitals,
etc., caring for infectious diseases carrier car-
tons as well as individual containers should be
destroyed. :

* Regulations governing construction of milk
plants so as to limit the operations of opening
shipping cases, storing, and filling the containers
sﬁl efinite rooms ,should be adopted where feas-
ible.



54 HEeRrRD FREE FROM MASTITIS

Mastitis IX. The maintenance of a
herd free from mastitis. G. |. Hucker
and E. S. Harrison. New York State
Agricultural Experiment Station Tech-
nical Bulletin No. 246 (1937 ).

Three experimental herds including a
total of 271 cows were divided as fol-
lows: one herd contained no animals
which were discharging demonstrable
streptococci, another herd contained a
moderate number of infected animals, and
a third herd contained a large percentage.
The herd with moderate infection was
divided into a section which was milked
in order of increasing infection, and into
another section which was milked in no
particular order or arrangement of segre-
gation of the infected animals.

In the first herd, 11 percent of the
total cows developed infection, and in
the second and third herds 30 percent
each. The percentage of new infections
as evidenced by the appearance of strep-

tococci in the fore-milk was proportion- .

ately decreased as the amount of the in-

The California Association of Dairy and
Milk- Inspectors headed by the following offi-
cers, Mr. E. P. Bernard, Milk Inspector, San
Jose, California, President, and Mr. Chas Brink-
ley, Milk Inspector, City Health Department,
Los Angeles, California, Secrerary, will hold
their annual convention at Santa Barbara, Cahf
in September, 1938,

Dr. R. P. Gingerich, Supervising Market
Milk Specialist, State Department of Agricul-

fection in the herd decreased, but it was
impossible to keep the first herd (which
was clean to start with) permanently free
from cows which dischatged streptococci
in their milk.

By milking the infected cows last. the
authors found no reduction in the inci-
dence of mastitis streptococci in the milk
or the possibility of reducing the spread
of infection.

With regard to the streptococcic infec-
tion of the milk of heifers upon initial
freshening, the authors showed that the
conditions of the udder of the dam ap-
peared to affect only moderately the pos-
sibility of infection in the heifer, but thaz
when there was high incidence of infec-
tion in the barn, there was a more or less
proportionate infection in the first lacta-
tion milk of heifers. From a practical
standpoint these observations indicate that
care should be taken to determine the
source of replacement heifers and the
amount of infection in the herd from
which they have originated.

J. H. SHRADER.

ture, Los Angeles, Califotnia, Dr. E. K. Roberts,
San Diego County -Health Department, Dr.
Floyd Wilcox, Chief Milk Inspector, Los
Angeles County Health Department, Mr. Mark
Howlett, Jr., Chief Milk Inspector, Los Angeles
City Health Department, and Mr. Max A.
Heinzman, Chiet Inspector, Ventura County
Health Department participated in a dis-
cussion on Milk and Dairy Inspection at the
School of Government, on June 22nd, 1938 at
the University of Southern California.

NEXT ANNUAL MEETING
The Twenty-seventh Annual Meeting of the International Association of Milk

Sanitarians will be held in Cleveland, Ohio, October 19 20 and 21,

headquarters at The Allerton.

1938, with
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VII ADVERTISEMENTS

Borden’s

—a name that has always been a
guarantee of quality milk and
dairy products.

. q 3 . c0)

The vital portion of the lip, the area that the milk 2.0 Rox. (&340 0. 5 Patom.
pours over, cannot become contaminated when the

bottle is sealed with an Alseco Aluminum Hood.

For further facts about these hoods, write ALUMI- ,66'0 AI_UMINUM

NuM SEaAL Co., 1347 Third Avenue, New Kensing-

ton, Pennsylvania. M”.K BUTTLE HUUDS

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

When science joins large
scale manufacturing, Accu-
racy, Dependability and Econ-
omy are to be expected.
Dairy operators everywhere,
users of Wyandotte Special-
ized Cleaners, Alkalies and
Steri-Chlor (germicide) find
that such results build reputa-
tion and profits.

May we co-operate with you,
too?

THE J. B. FORD COMPANY

WYANDOTTE, MICH.

Advertising
in this Journal
presents
YOUR STORY
to the
LEADING MILK
SANITARIANS
in both Official
and
Industrial

organizations

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

Steam, too, does plenty of “barking" . . . but
little “"biting" when it comes to killing bacteria
on equipment. Heat . . . not noise . . . will
sterilize . . . but steam as usually applied is
not hot enough. Tests show that only one foot
from the nozzle, steam drops more than 40°
below the minimum necessary to kill bacterial
Why gamble with "heat” sterilization? Diversol
kills bacteria quickly and surely at any tempera-
ture. It is ecasy to
MAKE THIS TEST | Unlike ordinary
sterilizers, Diversol
never corfodes or
damages equipment.
Won't lose its
strength,

Write today for Re-
search Buﬁetin on
the comparative
efficiency of Eut vs.
chlorine sterilization.
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Place a thermometer at

varying distances from THE DIVERSEY

the steam hose nozle. CORPORATION

e¢ how quickly temp-

eratute  drops  below § 53 W. Jackson Blvd.,
minimum Chicago, IIl.

necessary to
kill bacteria.

KILLS BACTERIA IN COLD WATER
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PUBLIC
INTEREST

Carrying the message of Sealtest to the general
public has brought about a far-flung interest in the
scientific supervision of dairy products and ice creams.
The thoughtful family-heads are looking for this type
of assurance in the products they buy. Consequent-
ly, in the publication and radio messages continu-
ously set before this public, the benefits of a super-
vision brought about by co-operation of Sealtest
representatives with milk sanitarians is stressed in
territories served by Sealtest member-companies.

The Sealtest System of Laboratory Protec-
tion was formed by a group of leading
affiliated dairy and ice cream companies—
both the System and the companies being
under one common ownership.

SEALTEST, INC., 120 Broadway, New York

When writing to advertisers, say you saw it in this Journal.
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BACTO-NUTRIENT AGAR

Bacto-Nutrient Agar is the recommended
medium for routine plate counts of milk and
other dairy products. Medium prepared from
Bacto-Nutrient Agar meets the specifications of
“Standard Methods of Milk Analysis” of the
American Public Health Association for the
standard beef extract peptone agar.

Bacto-Nutrient Agar is readily prepared for
use by dissolving the powder in distilled water
and sterilizing the solution. It requires neither
adjustment of its reaction nor filtration. After
autoclave sterilization the reaction of the
medium is pH 6.7.

Bacto-Nutrient Agar is stable in its dehy-
drated form and yields uniform lots of medium
upon which comparable results are secured. It
is invaluable for the collection of data over long
periods of time or in different laboratories.

Specify “DIFCO”
THE TRADE NAME OF THE PIONEERS

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

DIFCO LABORATORIES

INCORPORATED
DETROIT, MICHIGAN
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