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COMPARISON of PASTEURIZED and NON-PASTRURIZED MILK.
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The common use of non-pasteurized milk is coming to be less

o
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jand less practiced, as people come to more fully realizs the dangar
3

l

|attending the use of it, and the comparative shortness of its kesping
i

uelity. It is only within recent years that milk inspection has been
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|
fconsidarad important; through this inspection it has been discoverad

|that milk is %he cause of a great many outbreaks of dissease. Milk is

the best possible soil for germ growth and disease germs.are often

carried by it. In %the largs cities the general milk supply is really

la gsource of danger unless properly cared for by ths purchasers.

|
|
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The care of milk properly beging in the barn-yvard and cow-—

barn. The barn-yard or pasture lot’in which the cow ig confined should

be cared for from a sanitary view point. It should be well drained
and well cleaned, and ghould be kept 0. The ordinary barn-yard,full
| of filth and partly drained, is inexcusable. It is a means, also, of

introducing a great many germs into the milk, as gsrms grow up through

the milk channel into the udder itself. The dirt of the barn yard

containg a very great number of germs which, if allowed to come in

contact with %the teat, rapidly multiply and fill the milk. On the

cormon farm, the cow comes, to a dark, dirty cow-barn, covered with
filth. She i Ted and milked with no care, whatever, as to cleanli-
Ns88.  The milk is carried to the milk house, set aside for a half
hour or more until 8ll soluble filth has dissolved, strained through
a strainer alive with germs, into improDeriy cleansed vessels; as a

result the milk soon sours, it has an unpleasant flavor, when fresh,

and it often causes digease.
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The ideal conditions are rapidly bheing introduced ag their
value has now come to be recognized. The barns are mads with many
windows, through which sunlight, a powerrful disinfectant in itself,
may be admitted; sanitary precautions are taken throughout the entire
structurs. The cow comes in from clean quarters. She is fed, washed,
and the dust laid around her. The milker dons a clean jacket and
properly cleanses his hands., The first few-streams of milk are re-
jected, as they are rich in germs. After milking the milk is carried
at once to the milk house, where cheese cloth, which can be thoroughly
cleansed, is used asg & strainer. The utensils used throughout the
milking have heen thoroughly diginfected, either by live steam or hy
boiling water, After straining the milk is cooled, at once, to a tem-
perature below 50° F., and is kept at this temperature until further
care can he given it.

The matter of rapidly cooling the milk is an impohtsant one.
Germs rultiply in a geometric ratio. Below 5Qo F., mtiplication
ceases, bul germs are not kilied and only await the proper temperature
to again begin reproduction. Reproduction is most rapid betwasn 700
and 90¢ F,,

Germs reproduce rapidly at the body temperaturs. This should
he seriously congidered. ﬁ%%:fﬁe grsater part of the milk used is
not propériyrcared for and very often, ae has been stated, contains
germs of digease. While the milk is kept cool these do not reproduce,
but upon veing introduced iﬁiﬁyﬁhe aystem they reproduce with alarm—
ing rapidity and disease i# the result. The milk used in largs
cities, oftenest contains disease germs. The milk there is eXposed
in all kinds of offensive places. It hecomes heated during the pro-

cess of delivery and is in a very condition when it reaches the pur-

chaser,




This condition necessitates immediate attention, as it is
not in a fit condition to be used. Pasteurization is the best means
of preparing it for: use. Pasteurization accomplishes two points; it
%ﬁé$zisease germs present, hence prevents disease, and it kills the
germg which cause the milk to decompose, hence preserves it. It has
been & prevalent idea that pasteurization requires expsnsive appara-—
tusf%arry it on successfully, hence can only be used by those making
dairying a profession. This is a mistaken idea. The apparatus need-
ed is 80 simple that pasteurization may be carried on in the ordinary
household, for the preservation of any desired smount of milk.

The simplest method requires only & common milk thermometef,
aside from the usual kitchen utensils, The milk is placad in a granite
ware vessel, which is placed over direct heat and rapidly stirred un-
til the temperaturs reaches 1850 F,; then it is set asids to cool.
This method ig not to be recommended unless the milk is to be consumed
at once, as there is no way to prevent contamination during the cool--
ing process. The "cooksd™ flavor, often objected to, is slightly
evident in miik treated by this nethod.

The most common and most successful method, by which to
carry on domestic pasteurization, requires a +in pail and cover, a per+
forated pie tin, and bottles or tin cans which hold from one half pint
10 2 pint. Mason Jars may be used instead of bottles. The utensils,
used to contain the milk, should bs thoroughly ateriligzed by boiling
before the miik is placed in them. Fill them with milk and set on the
Porforated pie tin, which is up side down in the bottom of the pail.
Fill the pail with water, to & level with the milk. Heat the water
to the desirea temperaturs, remembering that the water is hotter than

the milk ingide the can. When the desired temperzture is reached re-
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Imove the direct source of heat sand cover the pail closely with a cloth.

Let this remain so, the desired length of time; remove the csng and

-

cool as rapidly as possiblie. It is easily seen that tin is more-effi-
lcient than glass, in this process, because it can be heated and cool-
f@d more rapidly thus giving the least possible chance of reproduction
ior organisma.

Authorities differ as to the length of time and ss to the

;tenmerature which brings about the rmost succassful nagteurization.
IThe following experiments show to quite an extent the results which
énﬁy be obtained by various methods, temperaturss and times.
QUANTITATIVE ANALYSIS.

3 Experiment Number one. I. ——

| Conditions.

‘ The sample of milk, used in this experiment, was taken on a
érainy, cool day. Wo special sanitary precautions were taken; milk
'was drawn into a non-sterilized flask. Sample was taken at the last

of the milking.,
Method.

A common double boiler wase used in pasteurizing. The temp—
erature was taken in the milk, not in water surrounding. The desir-
ed temp

serature was maintained by removing and returning the source

of direct heat. The gample was allowed to cool outgide of water..

Results.
: Length of Length of X
Plate, Temperature. Pasteurization. Growth. folonies in lc.c.
Nou k= i Non-pasteurizes. ~ ~ - 48 hrg, — — — - - 835.
%o. 2. - 380% - cooled at once. - - - 48 hrs. - - — — - 105.

No. 3. - 165% - 20 min, - - = 4" hrg, — - - - - 5.




EXPERIMENT NUMBER TWO. II.

Conditions.

Sample taken on a hot, damp day. A sterile flask was used,
ithe cow was washed, and the dust laid, before the flask was openaed.
;gample was taken at the first of the milking,

i Method.

The method used was the same as used in eXveriment number

one. Results.
Plate, Temperature. Length of Langth of
Pagsteurization. Growth. No. of colonies 1 c.c

N0, 1 - — — — — — Non-pasteubization. 48 hrs. — - - 105
No, 83 - - -165°F., — — - 20 min, - - — — 48 hrg. - - — - -5
.!Mo. 5 - - -180° F.,- goeled down at once 48 hrs., -v—- - - 0.
EXPERIMENT NUMBER THREE. III.

Sample taken on a windy damp day. A sterile flask was used

Ito receive the milk. The sample was taken at the first of the milking.
E Method.
: The milk was placed in sterile bottles. These were set in
_in a large utensil, with a perforated pan in the bottom, and were
ESHTPOHHded with water to a level with the milk in ths bottles. The
water was then heated to the desired temperature, the direet source of
vl reroved and the vessel closely covered for the desired length of
time. The milik was then rapidly cooled and the inocplations made.

Results. ' ¢
Lenpth of Liength of + No,., of Colonies

Plate, Temperaturs. Pasteurization. Growth. 1l c.c.
ov 1 ~ - - - Non-pasteurization — — — 48 hes. - — - 2420
o, o

& = = 15590 ¥, - — =30 min, - — — — 48 hrg, = =~ - = 35

NO« 8 = im aselmii — ah i, e — 48 DB e R




EXPERIMENT NUMBER FOUR. IV.
Conditions.

Sample taken on a quiet, ary day. Drawn into a

flagk. sSample ftaken about the middle of the milking.

Method.

water already raigsed to the degired temperature. 5

E

s

ure slowly raiged to degired point.

Results.
Length of

1
|Plate. Temperature. Pasteurization. growth. e

No, 1 - - - Non-pasteurization, — — — 48 hrg. — - — 1240.

133°F, -~ - - — 30 min. — —- 48 hrg. - — — 120.

#NO. 3 — — 1450F. - - — - 30 min. — — 48 hrs. - - — — 80,

|No. 4 ~ — —1450F, -~ - —~ - 30 min., - - 48 hra. — — — - 745,

HXPERIMENT NUMBER FIVE. V.
Conditions. |

Sample taken on 2 damp, windy day.

flagk., Taken about the middle of milking.

3

Method.

Results.

Plate. Temperaturs ggﬁgggrggafion gggg:g i

"8, < fion. g Al
No. 1 - - - - Non-pasteuriged. 72 nrs. 55
No, 2 1450F. 15 min, 72 hrs. 10
No, 3 16007, 15 min, 72 nrs. 10

\very cloasly covered and set &aside the desired lensth of +ime.

sterile

The milk was placed in sterile hottles and these placed in

The vessel was then

leriment No. 3, the bottles wsre placed in cold water and the tempera-—
|
1

Length of No. of Colonies

+C s

Dravn into a gsterile

A tin pail and bottlss were uged as in the last experinent .

No. of colonieg,l c.c

*RXP~—




EXPERIMENT NUMBER SIX. VI.
Conditions.

gamplé taken on & damp, windy dey. Milk drawn into sterile

flask. Sample taken at middle of milking.
Method.

Tin cans wers used instead of bottles. These were well
sterilized before the milk was added, and were cooled, at the end of
| the expe?imént, in ice water.

|
Results.

Length of Length of No. of Golonies
Plate. Temperaturse. Pagteurigation. Ccrowth. e,
No, 1 - = Non-pastesuriged — — - — — — 48 hrs. — — — 2255,

[NOe 8 = — 1459F, — — — - 15 min. — — — 48 hrg. — - — — 340.

1
|

%No. 3 - — 1600F. ~ —— — ¥51in. —~ — — 48 hrs, - == ~175.
i The Tollowing experiment shows, in a very slight desgres,
|
%the effect of pasteurization from a quagtitative standpoint.
QUALITATIVE ANALYSIS.
Non-pasteurized milk.
Plate I Colony I.

M. xXanthogenicus.

l Morphology . Cocei 0.5 — 0.8 microns; occur singlhy)y
in twos, and in groups.. Stain by Gram's msthod.

Agar Plate. A round white growth, with clear outline.

Gelatin Stab, A cratariform liquefaction becoming
gtratiform, with milk white sediment.
Agar stab. In depth growth white - opaque; on the

surface soft, milk white.

Potato. @rowth milk-white, linmited.




Pathogenesis. Guinea pigs, neeative. According to Freire

the organism is pathogenic in the summer and for small
birds.
Hapitat. Isolated from cases of yellow fever and supposed
by Freire to be the cause of the digeass.
R o F
PLATE I. COLONY 2,

B. inunctus.

Morphology. BRacilli medium sized: ocour gingly, in pairs,
and in chainsg,

Agar Plate., A thin, irregular growth on +the surface.

Gelatin Plats. Round entire.

Gelatin stab. Radiating outgrowths from the line of stab,

Zray surface growth thiéks glistening.

Agar Slant. Crowth whitish.

Potato. Growth sﬁ%ﬁ?.

Habitat., Water.

O

PLAT!

=1
=

15 & colony 3.

Str. Lactis.

Morphology. Coceci medium sized frequently in pairg. In

agar, colonies, short chains.
Agar Colonies. A very thin white growth.

Gelatin Colonieg. Small, round, bscoming liquefied and

e |
8breading; also thin granular,
Agar Siant. A glistening white growth.
PBtato. Glistening white discrete masses.
Bouillon. @ood growth; a thin film on surface ; the mediunm

becomes viscous.




P1.1,001.3,001.,

Milk. Rendered bitter. Coagulated at the end of 24 hours ;

acid, peptonizead.
Hapitat. Tsolated from cream with bitter taste.

JL » [

PLATE I. Colony 4.

Organism not named.

Streptococcus Clasgs IV, A under I,

Morphology.

Apar Colonies.

Cocei, in chains and pairs, small.

Small, round, vellow growth.

Bouillorn.
Gelatin Stab.

Agar sSlant.

S1light

nellicle, cloudy with sediment.
Liguefied stratiform.

Yellowish, translucent with heavy spots,

Potato. Heavy, dirty white, drv, raised, rough.
L., Milk. Acid reaction.
Milk., Cosagulated,

Habitat. Isolated from milk.

—Q

B

COLONY
Str. proteus.

Morphology. Cocei @.3 microns, forming chains which have

a

tendency to arrangs themsslves in rings.
Agar Coloniss. A thin, round, white growth.

Gelatin Colonies. Smooth, raised, very white, bscoming 1.0

1n/m, not gpreading.

Gelatin Steb. In depth a pood growth on the surface,

growth snow-white, raised.
Agar Slant. arowth smooth, thick, white, glistening.

Milk., Coagulated, acid.

Bouillon. Turbid; = slight sedinent.

Habitat., wMmiix.
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PLATH LI, COLONY 1,
Str. - acidi - lactici.

Morphology. Coceci very small; oval in pairs or chains.

Agar Colonies. Heavy center with fine long prongs or bran—

ches .

Galatin Coloniegs. Porcelain-white, the size of a pin's head

Gelatin Stab. In depth bhut slight growth; Surface growth'

elevated, white, with dentate marging, becoming in 86
weeks light vellow.
Milk. Becomes coagulated, acid.

Habitat. Oow's Milk.

PLATE II. COLONY 2.
M. candicans.

Morphology. Cocci 1.0 — 1.2 microng; occurs singly and in

clunns .

Gelatin colonies. Desp: round - lenticular, ovaque, dark,

entire., Surface: round, glistening porcelain-white,
8lightly raiged, thinner on margin.

Gelatin Stab. 1In devth growth white, filiform — beaded;

on surface growth white, glistening raissd.
Agar Slant. CGrowth white, limited, slightly raised, greasy.
Bouillon. Turbid with a pellicle, becoming clear.
Milk. ©Not cosgulasted.
Potato. @rowth thick, white, greasy, with many edges.

Glucoge bouillon. No gas.

Habifat. Air, water, milk, etc.




PLATE IIT. COLONY

Str. vermiformisg,

Morphology Streptococeci which show glow vermiform move—

menta. OChaing reserble filamants,

Agar Colonies. An irregular ysllow growth.

Gelatin Colonies. VYellowish white becoming liquefied:

concentric structure. Microscopically the colonies
gshow radiate margins.

gelatin Stab. Ligusfaction rapid; a dirty yellow sediment.

potato. A dirty vellow growth.

Habitat. Water.

PASTEURIZED MILK.

PLATE

L COLONY 1.
Organism not named.
Traces to Str, Class IT, Bundle IV,

Morpholo

y. Medium sized cocei, single and in long chains.

Agar Colonies. Largs, white, with blunt prongs radiasting
from a common canter.

Gelatin Stab. Growth in bottom of tube. Liquefied strati-

form. Mo growth on top.
Bouillon. Sediment in suspension.
Potato. White, wrinklad orowth.
Agar Slant. White growth.
Milk. WNot changed.

Habitat. Isolated from milk.

— e
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PLATE IT,. COLONY 1.
Organism not WNamed.

Streptoceus Class IV A undsr I.

Morphology. Cocei in long, slsnder chains, also occur singly

Agar Colonies. Irrepular, yellow.
Bouillon.— Pellicle and sediment.

gelatin Sisbd. Liqusafisd napiform.

Agar Slant. Growth cream to yellow, bﬁttery.

Potato. Moigt wrinkled growth.

Milk, Digested,

Hahitat. Isolated from milk.
g
PLATE IIX. COLONY 1.
Etr. Albus.

Horphology. Streptococeci, whieh show indepsndment movements

only during period of division. (?)

Gelatin Colonies. Flat, round, with white marging; lique-

faction crateriform.

Gelatin Stab. Develop chiefly én ths surface; liquefaction

rapid; a white sediment.
Potato. A slimy white growth.
Habitat, Wwater.
—_Q

These experiments give, in a very general way, a comparisgon
of pasteurized and non-pasteurized milk. These show only the compara-
‘iVe numbers and kinds or bacteria present; other experiments showing
the comparati

Ve Keeping quality, digestibility and healthfulness

wou . 3 L 3
vld prove much 4in favor of pasteurized milk. Pasteurigzed milk is




most economical in every sensse. It produces greater profits commer-
eiallyy it is wholesome longer, and it is free from disease producing

vacteria.




M. zanthogenicus.

PLATE I.

Jdnunctus.
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PLATE II.
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Orgsnism not Named.
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Str.vermiformis.

M

I,

PLATE VII,
PLATE VI




Organism not

o)
[13]
=

2

=

-
Q
=
g
@

ot
=
©

g
[
o

LATE IX.
PLATE X.







