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The 1944 Annual Meeting

HE May—June number of the JoURNAL carried a brief notice to the effect that

the 1944 Annual Meeting of the Association will be held at the.Il.aSalle
Hotel, Chicago, on November second, third, and fourth. A slightly earlier date
would have been preferable, but facilities were not available.

The Association did not hold a meeting in 1943, in conformity with a request
by the Office of Defense Transportation. Reflecting upon no other organizations
which-held meetings during 1943, and which will meet in 1944, it appears that a
meeting of this Association, after an interval of two years, is now justifiable.
Milk sanitarians hdve achieved noteworthy results, under serious handicaps,
during the interval since the last Meeting; but we are not gathering for mutual
congratulation. Conditions within the dairy industry are changing rapidly, and
these changes present problems in milk sanitation. Furthermore, we are on the
threshold of developments of greater magnitude and import than -is generally
realized. It is the obligation of every member of the Association to learn as
much as possible about these anticipated developments, and to prepare himself
to take advantage of them, or to oppose and resist them, as the case may be.

Q.E.D. Participation in the 1944 Annual Meeting of the Association is
cssential to progressive milk sanitation in your community!

From a strictly Association point of view, it is also desirable that the attend-
ance at the Meeting be large and representative. A number of matters and
questions affecting the entire membership rather profoundly are scheduled for
discussion and appropriate action. :

An outline—necessarily somewhat incomplete at this writing—of the pro-
gram appears elsewhere in this number of the JournarL, as do a schedule of hotel
rates, and a map of the business district—the Loop—of Chicago. Those who
plan to attend the Meeting—and those who are as yet uncertain, but hope to—
should write at once to the hotel of their choice for reservations. No group
trips, nor banquet and entertainment, are being scheduled ; but any member who
wishes to visit a specific place during the course of the Meeting may write the
President, and arrangements, including transportation, will be made.

The program is meaty, and discussions are certain to be lively. Plan to
participate in making this a memorable Meeting. _ C. A A
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Expanding Health Programs

ORIGINALLY, health programs were instituted by communities as a defense
measure against communicable disease. The mysterious causes of illness
were fought with quarantine and disinfection, and later additionally with vaccina-
tion_ The disease vehicles were miasmas, sewer gas, muddy water, “dampness,”
“dirt,” and in some strange manner, the changes of the seasons. Protective
measures were enforced by inspectors, armed with the police power of the
communities.

As research revealed more and more the specific causes of disease, health
officers could direct their protective measures more effectively. So, new tech-
niques of inspection were developed, requiring an increasing amount of
knowledge by the enforcing agents. On and on came newer knowledge and
correspondingly newer methods. Nowadays, the inspector has to be more or
less professionally trained in order to understand the principles of the techniques
that he must use. This training is becoming increasingly technical.

In recent years, we have been recognizing more and more clearly that an
enormous aid to the health program has been neglected. This is the public’s
interest in matters of health. Health workers recognize two prongs, so to speak,
of this great potentiality, namely: the public at large and the industrial food
handlers. For some years, the teaching of health in the public schools has been
showing good results. More recently, efforts have been directed to securing the
interest and cooperation of food handlers in.commercial establishments. An
increasing number of cities is instituting formal courses for food handlers. These
are usually conducted on ‘an in-service basis (teaching while employed) although
some communities are requiring operators of pasteurizing plants to show that
they have been specially trained before employment.

These food-handler courses seem to be following no very definite pattern—
except brevity. Oh yes, each one gives the coveted certificate stating that the
recipient has taken such and such a course—technically trained, by gorra! We
note that one large city gives a course of two lecture-demonstrations with
tendency to reduce this to one. -Others run as long as several sessions. There
seems to be a tendency to make their informative content cover general sanitation
as well as food handling itself,

Some of the states and several universities and colleges are now offering short
courses in limited fields of sanitary supervision. New York is taking the lead
again by providing an Institute of Food Technology, particularly set up for
returning service men. We guess that many an employee of food plants will
patronize it.

All of this activity in teaching food handling is certainly accomplishing two
things: it is indoctrinating the personnel and management with the idea
that the public health to a large degree is in their hands, and it is building
up a technological consciousness in industry that later may be expected to
demand food engineering. When this infant reaches adulthood and. secures
recognition by the professional and industrial mighty, then the food industry
will be developed to a somewhat similar degree that has made our chemical
industry so outstanding. Such technical growth insures improved products at
lower costs. Heaven knows that we need this in the food industry.

J.H. S
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A New Modification of the F}'ost Little Plate for fhe
Detection of Heat Resistant Bacteria in Milk*

C. S. Brvan AnND A. L. BORTREE

Michigan Agricultural Experiment Station
East Lansing

RMY contracts and milk ordinances

contain an item specifying - the
maximum allowable bacteria count of
milk. The reason for this is obvious,
since a healthy cow’s milk, that is
handled in sanitized utensils and prop-
erly cooled and stored, has a low bac-
teria count. Any deviation from this
permits either the entrance of bacteria
to milk or the growth of those that are
present. In each case a high bacteria
count of the milk results.

The majority of the bacteria, in na-
ture, that may find their way into milk
are readily destroyed during the pas-
teurization of milk. On the other hand,
milk may become contaminated on the
farm or in the pasteurizing plant with
bacteria that are heat resistant. The
heat resistant bacteria may be thermo-
duric—be able to survive pasteuriza-
tion but not able to grow at that
temperature, or thermophilic—be able
to survive and grow at pasteurization
temperature. The presence of exces-
sive numbers of heat resistant bacteria
results in a high bacteria count of the
finished product and indicates a defect
in the system of milk production or
processing. In. either case corrective
efforts should be started. The need
for a rapid yet accurate means of de-
tecting the presence of heat resistant
hacteria is obvious.

Laboratory pasteurization test for the
detection of heat resistant bacteria

The only reliable method for detect-
ing heat resistant bacteria in milk has
been the laboratory pasteurization test.

* Journal article No. 718 (n.s.) from the Michi-
gan Agricultural Experiment Station.

Briefly, this test consists in determining
the hacteria counts before and after
laboratory pasteurization. This tech-
nic is being used extensively and is an
excellent means of tracing the origin of
these organisms. The data of Table 1

TABLE 1

Tue Errect oF CLEANING FarM Dairy
EQuirMENT AS MEASURED BY THE
L.aBoraTorRY PasTEURIZATION TEST

Before Cleaning
A

Bacteria Count
of Milk
e \ — Percent

Producer  Raw Lab. Past. Reduction

1 3,000,000 15,000 99.5

2 1,500,000 500,000 66

3 800,000 500,000 - 38

4 300,000 8,000 97.5

5 100,000 75,000 25
Composite 850,000 300,000 65

After Cleaning

1 70,000 500 99.3

2 10,000 300 97

3 . 45,000 100~ 97.8

4 30,000 450 98.2

5 15,000 80~ 99.5
Composite 50,000 280 99.5

show the poor bacteria count reduction
on pasteurization of milk of three pro-

“ducers and demonstrate the detection

of the producer’s milk containing heat
resistant bacteria. The milk of these
producers is tesponsible for a high
count of the composite pasteurized milk
of one small dairy. This is typical of
many data at hand. The beneficial
results of a thorough cleaning of the
dairy equipment on the farms are
shown in the second part of the table.

The pasteurization test is very satis-
factory for use in small dairies with
few producers but it is not readily ap-
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plicable to dairies with many producers
on account of the amount of equipment
necessary for conducting the standard
plate counts. To overcome this,
Meyers and Pence (2) have developed
a loop measurement and oval tube tech-
nic. The tubes or plates must be
incubated for 48 hours before counting.
This two-day delay in obtaining the

results is an important drawback in

correcting the trouble by eliminating
the source of the heat resistant bacteria.
A need therefore exists for a quick yet
efficient cultural method for the detec-
tion of heat resistant bacteria in milk.

Frost little plate for determining the
numbers of living bacteria tn milk

In 1942 Bryan and coworkers (1)
reported “The incubation of Frost
little plates at 37° C. in a moist cham-
ber for four hours yielded bacteria
colony counts of milk and cream com-
parable to the standard plate count.”
Thus, a Frost little plate can be pre-
pared from the raw and the labora-

FrosT LITTLE PLATE

tory pasteurized milk to locate the
milk containing heat resistant bacteria
within a period of a few hours. The
technic of preparing the Frost little
plate has been modified to permit the
detection of heat resistant bacteria in
milk with a minimum of equipment.

MobiFiep TECHNIC

Instead of discarding the tube con-
taining the milk-agar mixture after
making a little plate for the raw count
it is placed into a water bath and held
at pasteunizing temperature for 30 min-
utes, returned to the 50° C. water bath
(to prevent solidification of the agar
by cooling), and a second little plate is
immediately prepared for the labora-
tory pasteurized count. This saves all
of the time and equipment of preparing
a second tube of milk-agar mixture
after pasteurization. The bacteria
counts of Table 2 are typical of many
obtained upon the laboratory pasteur-
ization of milk; they were obtained
from the raw and pasteurized milk by

TABLE 2

A CoMmpArisoN oF BACTERIA COoUNTS OBTAINED BY MAKING STANDARD PrLATE AND Frost
LirTLE PLATE EXAMINATIONS OF MILK BEFORE AND ArFTER LABORATORY PASTEURIZATION
AND THE BACTERIA COUNT AFTER PASTEURIZATION OF THE MILK-AGAR
MixTure oF THE Mobrriep Frost PLATE METHOD

Bagcteria parﬁﬁ. of Milk

Sample

Standard plate
Frost little plate
Modified Frost
Standard plate
Frost little plate
Modified Frost
Standard plate
Frost little plate

r — Percent
Row Lab. Past. Reduction
Heat Resistant Bacteria Present

10,000,000 900,000 91

8,500,000 800,000 90.6
8,500,000 850,000 2
100,000 40,000 - 60

120,000 45,000 58.8
120,000 48,000 - 60
30,000 15,000 50
40,000 12,000 70
40,000 18,000 S5

Modified Frost

Standard plate
Frost little plate
Modified Frost
Standard plate -
Frost little plate
Modified Frost
Standard plate
Frost Little plate
Modified Frost

w
—rA e ey, A—— r-—'——\r—q-*——\r—h

Heat Resistant Bacleria Absent

15,000,000 10,000 %.9
18,000,000 10,000 99.9
18,000,000 15,000 99.9
50,000 1,200 97.6
65,000 . 900 98.7
65,000 850 98.8

25,000 500 98
450 98.9

600 98

o
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the standard plate and Frost little plate
methods, and compared with those ob-
tained in the modified technic. As a
result of the agreement of results these
cultural methods can be used inter-
changeably for the detection of heat
resistant bacteria in milk.

Further to check the comparison of
the laboratory pasteurization test and
the modified Frost technic, a series of
1375 milk samples was subjected to
both examinations. The results that
were obtained are presented in Table 3.
The close agreement of the percentage
of reduction in bacteria count as ob-

TABLE 3

enough sterile tubes for the nupms
ber of samples to be tested, into
a water bath at 45 to 50° C.

. Place 1.0 ml. of milk into a sterile

test tube in the water bath. Do
not allow more than 15 minutes
between step 2 and completing
step 4.

. Add 1.0 ml. of sterile tryptone-

glucose-extract agar, cooled to
50° C., into each tube in the water
bath, and mix by shaking.

. Using a sterile pipette place 0.1 ml.

of the agar milk mixture onto a
sterilized microscope slide (steril-

A CompARriSON oF REsuLTs OBTAINED UpoN ExXAMINATION oF 1,375 MILK SAMPLES FOR
HEeAT RESISTANT BACTERIA BY THE LABORATORY PASTEURIZATION TEST
AND THE Moniriep Frost METHOD

Percent Reduction of Bacteria Count Upon Heating
Al

" 025 26-50 5175 7695 96-99
Laboratory pasteurization test:
Number of samples 200 100 125 350 600
Percentage of samples ° 14.5 7 9.5 25.5 43.5
Modified Frost- method:’
Number of samples | 188 110 112 360 605
Percentage of samples 13.5 8 \ 8.5 26 44 .

tained by the two methods is an item
of real practical value. That is, it
allows the substitution of the modified
Frost téchnic for the laboratory pas-
teurization test, thereby permitting the
use of a culture method that requires
very little agar and equipment, and
yields results in a period of about five
hours (incubation and time necessary
for performing technic) instead of the
48 hours required for the plating and
oval tube methods. '

Tre Mobiriep Frost TECHENIC
1. Place a test tube rack, containing

ized in the naked flame) and spread

evenly over an area of 4 square
centimeters with the tip of the
pipette. " (Two or three such films
can be put on the ordinary micro-
scope slide.) (See Fig. 1.)

. Place the tube containing the milk-

agar mixture into a water bath at
pasteurizing temperature for 14
hour.

. Remove to a 50° C. water bath

and prepare a second little plate
immediately (this will give the
living bacteria count after pasteur-
ization). A :

™ N

';, Serial number
;é of s/ide.

Fic. 1—Guide for making Frost little pla!e: Transfer 0.1 ml. of the milk-medium
mixture on to the slide and use the tip of the pipette to distribute
evenly over the 4 sq. cm. area outlined.
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7. The little plate is allowed to harden
and then placed into a moist cham-
ber at 37° C. for a minimum of
four hours of incubation for milk
and cream. ‘The incubation period
may be extended to 24 hours with-
out materially affecting the bac-
teria count. A moist chamber can
be made out of any container with
a tight-fitting cover by filling the
container approximately 34 full of
water. A wire platform must be
built above the level of the water
to hold the slides during incubation.
The proper temperature of bath is
maintained by leaving the moist
chamber in the 37° C. incubator at
all times.)

»

FrosT LITTLE PLATE

the preparation to remove the ex-
cess stain.) Dry preparations.
Examine by using lower power (if
few colonies), high dry power or
oil immersion (if many colonies)
to deternine thc average number
of colonies per field (count 50 fields
when few colonies are present, and
10 fields when many colonies are
present) and note bacteria count by
referring to Table 4.

11.

SUMMARY

A rapid and accurate modification of
the Frost plate technic is presented for
determining the presence of heat resist-
ant bacteria inn milk. This is accom-
plished by pasteurizing the milk-agar

8. After incubation the plates are |nivtyre after a Frost little plate has
d”?d OVZF a flame, in an incubator, peep made and then making a second
or im a hrlymg oven atoa tempera-  |ittle plate for the pasteurized count.
ture slightly under 100° C. (Agar  The results of the modified Frost
should not melt; plates should be tecppic compared favorably with those
d}:‘ed slowly to prevent cracking of the pasteurization test upon exami-
the medium.) . nation of a series of 1375 milk samples.

9. Stain for approximately 1 minute Ty, addition, the final results were ready
with a methylene blue solution. ithin five hours as compared to 43
(To prepare, add 10 ml. of a satu-  poyrg in the laboratory 'pasteurization
rated alcoholic solution to 90 ml. et
of 30 per cent alcohol.) This LITERATURE CITED
should stain the colonies deeply LB C E ot al A c .

. : . . Bryan, C. E,, et al. ¢ omparative

10 %{}d Ileavfi‘g faint blue background. Study of the Frost Little Plate and Stand-

. Wash slides to remove €xcesS  ard Mcthods for the Bacteriological Ex-
stain, being careful not to wash amination of Milk, Cream, and Ice Cream.
the film off the slides. (Best re- J. zDal\i’{’y Sci, }2:(5, 13327—33(? %1942)- I A A

: : . Meyers, R. P., an ence, J. A.
SUI:S a;'e otbt?mftzg by. ?llowm.ﬁ thffz Simplified Procedure for the Laboratory
water to strike€ the rcvers€ sid€ ol Examination of Raw Milk Supplies. J.
slide—enough water will flow over  Milk Tech., 4, 18-25 (1941).
TABLE 4
Frost LitrrLe PLATE CoUNTs
(This table can be used with all microscopes having a factor of 300,000 in the
direct microscopic counting of bacteria tn milk)

. . Bacteria Bacteria Bacteria

Colonies Fields  per cc. Colondes Fields  percc. Colonies Fields  per cc.

s 1 30 50 &f 1 1.6 30000 B 2 1 480,000

2 1 25 100 -8 1 1 42000 © 3 1 720,000

8 1 125 20 8 2 1 84,000 -2 4 1 960,000

5 1 5 500 3 1 126000 S 5 1 1,200,000

O 1 2.5 1,000 O 4 1 168,000 = 6 1 1,440,000

8] 11 2500 ) S 1 210000 8} 7 1 1680000

3 2 1 5000 A 6 1 252,000 & 8 1 1,920,000

o 4 1 10,000 g 7 1 294,000 § 9 1 2,160,000

2 6 1 15000 3 8 1 33,000 F 10 1 2400000

3 8 1 20,000 L 9 1 - 378000 | 15 1 3600000
L 10 1 25,000 10 1 420000 S L 20 1 4,800,000
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The Laboratory Control of Added Water to Mllk
A Discussion of the C ryosc0p1c \Iethod

M. A. NUSSBAUM ~__
State Board of Health, Jackson, Mississippi . )

13 . . ’
| TIIE increased demand for milk has

prompted a few unscrupulous
producers to add water to milk. Un-
fortunately, the "routine milk control
tests used in most public health labora-
tories are unable to detect this practice

-of adulteration. The usual milk control -

tests to ‘detect adulteration, such as the
Babcock tests for butterfat and lac-
tometer readings for the specific gravity

+ have been used in various formulae

. water.

(ie., % added water — 100 —
lactometer reading —.8 of fat X 100)
36
to indicate the percentage of added
' This indirect method is un-
reliable and most often will not detect
small amounts of added water. Also,
it will not reveal adulteration by

* skimming and subsequent watering.

On certain occasions a cow may give
milk containing less than 8.0 per cent
solids-not-fat ; is the milk abnormal or
watered? The analyst should resort
to an accurate quantitative technique
to answer that question; butter fat and

- total milk solids will not give sufficient

information. Most mixed herds will
yield a milk of which the butter fat and
total solids values are above the stand-
ard requirements (i.e.,
and 11.25 per cent) and to variable ex-
tent (10— 20 per cent) watering of
the mixed milk can be tolerated with-
out reducing butter fat and milk solids
below the official figures.

" However, there are approved quanti-
tative techmques to determine water-
ing. There are two official procedures

for determining the quantity of added

water, namely ; by the use of an im-

3.25 per cent

mersion refractometer to measure - the
refraction of the milk serum and by
the .use of the cryoscope to measure the
freezing point of the milk. It was felt
that a clarification of the standard and
reliable cryoscopic method of testing
for added water was needed to assist
the many newcomers to the milk
laboratory. This discussion is not in-

- tended to replace the official procedure

as detailed in Methods of Analysis of
the Association of Official Agricul-
tural Chemists and the American
Public Health” Association’s Standard
Methods of Milk Analysis; its purpose
is mainly to acquaint milk technicians
with the principles and difficulties of
the accurate determination of added
water by this method.

The cryoscopic method for measur-
ing added water to milk has- been
known for more than fifty years, but
not until 1920 has an official agency
in this country been concerned with
this technique. In the early 1920’s, a
great deal of investigation * was carried
out to standardize the appartus, pro-
cedures and interpretation of the
freezing point determination of watered
milk. The result of this work was the
official approval by the Association of
Official . Agricultural Chemists of a
standard procedure for the determina-
tion of added water to milk' by the use
of the Hortvet Cryoscope. With the
improvement of milk quality in the past
two decades, methods for measuring
watering of milk fell into disuse. " The
dairy literature in American journals
of the past five years has almost no
references to watered milk and the
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cryoscopic technique. At the present
time, the need for a reliable, simple
method to determine added water has
been emphasized by two factors;
namely, the increase in watering in-
duced by milk shortages, and secondly,
by the increase in educational efforts to
sell milk as a nearly perfect food. Any
adulteration of a food will gradually
bring that food into ill repute and thus
vastly reduce its significance in a nutri-
tion program.

PrinciPLE oF METHOD

Normal whole milk, regardless of
butter fat and solids content, has a con-
stant freezing point which is defined

as the temperature at which the liquid .

begins to crystallize out of -solution.
The freezing point of normal milk de-
pends primarly upon the osmotic pres-
sure of the secrctions of the animal;
this osmotic pressure is a constant
value in milk. .

If there is a deficiency in milk sugar,
the metabolic processes of the animal
causes an equivalent increase in an-
other constituent, usually sodium
chloride, which readjusts the osmotic
pressure -of the milk and raises this
pressure to the normal level.

Freezing points of pure substances
are definite single points on a tempera-
ture scale. However, milk is a col-
loidal suspension of solids in a liquid
and its freezing point is not a single
value. Early work on the freezing
point of normal milk gave the range
of —0.529° C. to —0.566° C. The
point — 0.550° C. was accepted as the
best expression of a single freezing

point value and it is used in all calcula- .

tions. Using this value, — 0.550° C,,
the cryoscopic method has a maximum
error of 3 per cent.
termine the freezing point of the milk
of a particular herd, the method can
detect as little as 0.5 per cent added
water to the milk.

As milk is diluted with water its
freezing point approaches that of water
and depressions less than 0.550° C. will

Should you de-

ADDED WATER

be observed. The addition of water to
milk raises the freezing point; the
temperature at which the mixture of
milk and added water begins to freeze
is higher than for whole, unadulterated
milk. This is a simple statement but
is a source of much confusion for the
beginner inasmuch as the freezing point
values are on the negative side of the
temperature scale and raising of the
freezing point is exhibited by a teduc-
tion in the whole number. The fol-
lowing table gives the freezing points
of a few milk and water mixtures:

Freezing
Substance point
Pure milk —0.550
5% added water to milk —0.552 -
10% added water to milk —0.495
20% added water to milk —0.440
Pure water .0.000

Thus the only measurement neces-"
sary to determine added water is to
find the freezing point of the sample.
To make a freezing point test, an in-
strument is required to produce first
a freezing temperature, and secondly
to measure accurately the exact value
of the freezing point. The first re-
quirement is accomplished by the
evaporation of ether (forcing air’
through ether) and the second require-
ment by a special sensitive thermometer
having a range of only 3° C. divided
into hundredths of a degree and which
can be estimated to the nearest 0.001
of a degree. This thermometer is
similar to a standard reagent used in’
analytical chemistry ; it should be care-
fully and frequently calibrated to check
it against a known thermometer main-
tained in the Bureau of Standards.

STANDARDIZATION: -OF- THERMOQMETER

' The Bureau of Standards Ther-
mometer gives the following results:
Freeging Freezing pt.

Substance point  depression
(s—w) |
Water (xW) 40.079 ...
7% sucrose (—S) —0.343 —0.422
10% sucrose (—S)  —0.542 —0.621
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The laboratory test thermometers
have been very carefully manufactured
and calibrated. But they are not per-
fect instruments and will vary with
age, room temperature, humidity, and
other uncontrollable factors. Conse-
quently, they must be repeatedly stand-
ardized by comparison with the Bureau
of Standards thermometer.  This
standardization or calibration requires
the determination of three freezing
point values, namely, that of recently
boiled distilled water, 7 per cent
sucrose, and 10 per cent sucrose. The
detailed methods of operation- of the
cryoscope are not given in this paper;
hut standard texts, such as Standard
Methods for the Examination of Dairy
Products, 8th edition, 1941, American
Public Health Association, and the
Official and Tentative Methods of
Official  Agricultural Chemists, 5th
edition, 1940, give the exact procedure.

Any deviation of the test thermome-
ter from the perfect (Bureau of Stand-
ards) thermometer is corrected by a
factor obtained as follows:

257

sample of milk, using thermometer
# 1: .

Freezing point © C. of boiled water
-+ 0.056.

Freezing point depression © C of 7
per cent sucrose 0.425.

Freezing point °© C. milk sample
—0.458.

Correction
# 1 1.015.

The freezing point depressions are
the algebraic difference between the
freezing points of the recently boiled
distilled water and the sample of milk,
and the algebraic difference between
the freezing points of the water and
the sucrose. The word depression im-
plies degrees below the freezing point
of water (0 ° C.). Consequently, it
is always a negative value even though
it is expressed without the negative
sign.- For example, the freezing point
depression of the 7 per cent sucrose
solution using thermometer # 1 is:
—0.369 — (0.056) = 0.425 ° C. The
freezing point depression of the milk
sample is — 0.458 — (0.056) = 0.514

factor of thermometer

Freezing Point Values Recorded

Thermometer
Water
Bureau of Standards +0.079
Test thermometer No. 1 +0.056
Test thermometer No. 2 +0.022
Correction factors: No. 1
No. 2

Calculation of Results
The conversion of the freezing point
obtained on the milk sample into the
percentage of added water is a tricky
calculation.  The seventh edition
(1939) of Standard Methods for the
Examination of Dairy Products inad-
vertently omitted a portion of the
cryoscopic method which deals with
the calculation of results. The eighth

edition has corrected this error.
Assume the following values on a

Freezing Point Depressions ° C.
A

s -
7% Sucrose 10% Sucrose Interval

0.422 0.621 0.199
0.425 0.621 0.196
0.422 0.622 0.200
0.196 equivalent to 0.199
0.196X=0.199
X=1.015
0.200X=0.199
X=0.995

° C. To obtain the corrected freezing
point depression of the milk sample,
it is necessary to adjust this value to
the Bureau of Standards thermometer,-
as given by the following procedures:

1. Subtract freezing point depression
of 7 per cent sucrose as determined by
# 1 thermometer from the 'freezing
point depression of the milk sample,

2. Multiply by correction factor.

3. Add freezing point depression of
7 per cent sucrose as determined by
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Bureau of Standards thermometer.
For the above milk sample:
. .514 — 425 = .089.

2. .089 X 1.015 = .0903.

3. .422— 090 =512 ° C.

This true freezing point depression
of the sample is converted to percent-
age of added water by the use of refer-
ence tables which appear in the O fficial
and Tentative Methods of Analysis of
the Association of O ficial dgricultural
Chemists, or by the formula:

100 (T—T?)
T
100 (—0.550—(—0.512) ~
—0.550
=6.91% of added water

W_

Normal cows’ milk never gives a
freezing point depression appreciably
lower than 0.53 ° C. (or a freezing
point higher than —0.53 ° C.); a
freezing point depression lower than
0.53 ° C. (or a freezing point higher
than —0.53 ° C, ie, —0.51 ° C,)
indicates a watered milk.

Presence of acidity or formaldehyde
causes an increase in the depression.
It was found (2) ‘that for each 0.01
per cent increase in acidity the magni-
tude of the increase of the freezing
point depression is approxnmately
0.003 © C. In a recent report (3) it
was stated that for every 100 p.p.m.
of formaldehyde present, 0.009 ° C.
should be subtracted from the observed
depression. This increase in depres-
sion due to formaldehyde is unaltered
by storage for seven days at 48 °—
50° F.and 70°—72 ° F

~ SUGGESTIONS

1. Examine. .thermometer for any
mercury that may adhere to glass at
the top of the stem. Dislodge, if neces-
sary, with the rubber mallet.

2. Discard any results in marked
disagreement with the average.

3. Investigate erratic results by re-

calibration of test thermometer and by

repeating the test on the sample.

ADDED WATER

4. To be assured of reliable results,
determine true zero position of recently
boiled distilled water and the depres-
sion .produced by a standard sucrose
solution each time the apparatus is
used if there are long intervals between
use.

5. Keep the standard (test) ther-
mometer in an upright position.

6. Use fresh, swecet, unpreserved
whotle milk; those samples which show
an acidity above 0.18 percent expressed

W=% of added water

T=average freezing point of normal milk (—0.550)

T'=true freezing point of given sample

“as lactic acid and those with preserva-

tives added should not be analyzed,
unless acidity and concentration of
formaldeliyde can be determined.*

7. Calculate results with care.

8. In order to use tables for de-
termining percentage of added water,
the true (corrected) freezing point de-
pression must be calculated first.

9. Prepare samples of milk with
known amounts of water added (by
volume) and determine the freezing
points to check accuracy of the
cryoscope.

The detailed procedure should be
followed to the letter as the rate of
cooling and the degree of supercooling
are of extreme importance to secure
accurate and reproducible results. The
following precautions are given as
reminders:

1. The temperature of the cooling
bath (ether) should not be more than
3°C. below the freezing point of the
milk.

2. ¢ Mamtam the temperature of the
cooling bath at —2.5 ° C. dnd continue
the manipulation of the stirrer until a
supercooling of the sample of 1.2 © C.
is observed’.

* The Analyst, Vol 68, Junc, 1943, gives a mcthod
for determining formal dehyde in milk samples.
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3. The stirring should not be too
rapid and should be uniform; a rate
of one full stroke per 2-3 seconds
usually suffices.

4. The thermometer should be
tapped with the rubber mallet re-
peatedly before taking a reading.

5. The size of the sample should be
between 30-35 ml. of milk.

CoNCLUSION
An essential adjunct to the control of
the adulteration-of public milk supplies
is a reliable technique for detecting
added water. The method should be
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easy to understand, to perform, and to
interpret. The cryoscopic method is
both reliable and practical for routine
use. The practice of watering milk
is increasing during our present emerg-
ency. The frequent and intelligent use
of an official quantitative method will
help toward- halting this adulteration.
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Cheese Regulation

STATE OF CALIFORNIA
DEPARTMENT OF AGRICULTURE
A, A, BROCK, Director

Sacramento

CrrcuLaR LETTER
TO: Cheese Manufacturers

Subject: New Legislation on Cheese

June 16, 1944.

Assembly Bill No. 45 passed during the 55th (4th Extraordinary) Session of our State
Legislature was signed by Governor Warren and as it carried an urgency clause, it is now

a law.

It adds scction 540 and amends section 547 of the Agricultural Code.

Briefly, the mcasure provides that all cheese sold in California to the retail trade shall
be pasteurized or manufactured from cream, milk, or skim milk which has been pasteurized,
except cheese which has been allowed to ripen or cure for a minimum period of sxxty days

from date of manufacture.

The mecasurce further provides that all cheese, except processed or emulsified cheese,
must be labeled at the factory where manufactured to indicate: the variety, that is, whether
Cheddar, Montercy, Colby, etc.; the grade, whether whole milk, part skim, or skim; the

factory number ;

State of origin; and date upon which the cheese was manufactured.

Cheese manufactured in any State where factory numbers are not assigned must be
. labeled with the name and dddress of the plant where manufactured.

Cheesc manufacteurers are requested to give immediate compliance to this measure with
respect to proper labeling and dating of the product and it is suggested that all cheese made
from pasteurized products be labeled to indicate that it was made from pasteurized milk.

Your cooperation in observing the provisions of this law will be appreciated.

Very truly yours,

0. A. GHIGGOILE,

Chief, Bureau of Dairy Service,
Division of Animal Industry.
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Variability in Quality of Cotton Lintine Disks Used
for Determining Extraneous Material in Milk

K. G. WECKEL

Department of Dairy Industry, University of Wisconsin
Madison, Wisconsin

NO’I‘ infrequently rather striking vari- Members of the Committee on Ap-
ations in the quality of cotton plied Laboratory Methods (1943) of
lintine disks used for the milk sediment the INTERNATIONAL ASSOCIATION OF
test have been observed. Casual in- MILK SANITARIANS were requested to
spection has revealed variations in submit six boxes of disks acquired from
thickness, in distribution of cotton the stock of different dairy plants in
~ within the disk, and irregularity of cut. their respective areas. Disks were ob-
It seemed advisable, in view of re- tained from Pennsylvania, Oklahoma,
cent efforts directed toward standard- Wisconsin, Ontario, and Michigan.
ization of the procedure for determining The disk containers bore three dif-
the presence of extraneous material in ferent brands qnd distributor§’ names.
milk, that the magnitude of the varia- The boxes with few exceptions con-
tions in quality -of cotton lintine disks tained 100 cotton disks. All were 1.25
be measured (1)(2). This isa report inches in diameter. These were
of measurements so made.* weighed, after being uniformly tem-
pered for 30 days, in groups of 100,

- = - 50, 25, 10, and 1. Each of the groups
* This report is submitted on bebalf of the 1943 of less than 100 disks were selected
Toternationat Avtosition ot ik ® Samtsgans, from the approximate center of the
The assistance of Edward Parrot, and Pvt. Jerry pack The weights of the groups of

Clark in  makin, this study is gratefully . . .
acknowledged, disks is presented in Table 1.

TABLE 1
WEeIGHTS oF Various Numsers or CorroN LiNTINE SepiMeNT TesT Disks

Number of Lintine Disks Weighed
A

Box No. 100 50 25 10 1
Weight of Disks in Grams
| 18.3960 9.1350 - 4,5535 2.0170 0.2305
2, 21.0905 10.5443 5.3105 2.1515 0.2198
K 21.5279 11.2173 5.6144 2.2559 0.2233
4. ..., 21.2851 10.5586 5.1589 2.1390 0.2193
S, 18.4254 9.2941 4.7584 1.8389 0.1902
Gveeennnns 19.1379 9.5336 4.7584 1.8617 0.1857
y S 8.4500 4.2305 1.7000 0.1685
T 18.9000 9.5076 4.8093 1.9200 0.2000
L 16.2581 8.0122 4.0519 1.6039 0.1518
) [ T 8.1534 4.0082 1.6412 0.1764
.......... 16.0000 8.0337 4.0419 1.6466 0.1631
12,0000 S 8.457 4.2236 1.6720 0.1714

Maximum Variation, Using Lowest Value as o Base
34.54% 38.37% 38.90% 40.65% , 51.84%
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