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A  'POLICEMAN” 
for every bottle of milk!
You, as a  public health officer 
or milk sanitarian, are con­
stantly on duty to protect the 
purity of your community's 
milk—in the dairy. The Welded 
Wire Hood Seal takes over 
where you leave off—guards 
the milk all the way home!

It's like a  "policem an" on 
every bottle! For the long hood 
that covers the entire pouring 
lip provides complete protec­
tion a g a in st those "s n e a k

thieves": dust, dirt and con­
tamination.

It's strong enough to resist 
those other dangerous "hood­
lums": heavy icing and rough 
h an d lin g! And the W elded  
Wire Seal is absolutely tam- 
per-proof. . .  can't be removed 
without detection.

Hood-capping is the last 
word in "hom e defense" of 
your community's milk- Why 
not write for full details today?

Standard Cap and Seal 
Corporation

1200 Fullerton Ave» 
Chicago. 111.

When writing to advertisers, say you saw it in this Journal
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WINS TOUGHEST TEST OF ALL
2 out of 3 Farmers

Vote for Johnson & Johnson Filter Disk

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

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

the Middle West.
Two out of three farmers voted for 

Johnson & Johnson Rapid-Flo,—six 
times more than cast their ballot for 
the next leading brand.

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

Π  N E W  B R U N S W I C K ,  N .  J. C H I C A G O ,  I I I .

R A P I D - F L O  F I L T E R  D I S K S
When writing· to advertisers, say you saw it in this Journal
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(1/m. VICTORY PLEDGE
to t h e  SANITATION and PUBLIC HEALTH Officers

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

Trade Mark Reg. U. S. Rat. Off.
CHOCOLATE FLAVORED SYRUP  
FOR BLENDING DAIRY DRINKS

•  Every batch of Dari-R ich  is pasteurized; low bacteria count is 
maintained; and freedom  from B C o ii is guaranteed. H e lp ing  you 
maintain public health by insuring a product of highest quality 
and purity!

For copy of "  Investigation  and Report of 
Nutritive and H ealth  Va lue of Dari-R ich  
C hoco la te  Flavored Drink "  by Frederic 
Damrau, M .D .

BOWEVS Inc
401 W .  Superior St., C h icago , III.

4368 D istrict Blvd. 330 W .  42nd. St.
Vernon, C a lif.  New  York, N.Y.

\ M e re ly  M A IL  the C O U P O N !  — |

To B O W E Y 'S ,  Inc., 401 W . Superio r St., J 
C h icago , III.

W ith ou t charge, please send me copy  of I 
Dr. Frederic D am rau 's report on Dari-R ich. I

S igned  ________________________________________ I

A d d re ss  ______________________________________

C i t y ------------------------------- S t a t e _____________  I

When writing to advertisers, say you saw it in this Journal
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{C rucial Points in B acter ia l Control 

o f  Canco M ilk Containers)

After their molten paraffin bath, 
Canco paper milk containers are 
cooled and mechanically sealed 
while still in the filtered air of the 
paraffining machine. They emerge 
ready to be packed for delivery to

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

TN e v e r y  s t e p  of th e  m an u factu rin g  opera-  
tion o f  C a n co  p ap er m ilk  co n tain ers , sam ­

ples a re  ta k e n  a t  ran d o m  and te ste d  in  A m er­
ican  C an  C o m p a n y ’s bacteriological control  
lab o rato ries. T h is is one o f th e  w ays we 
m ain tain  a  high sta n d a rd  of cleanliness . . .  a 
stan d ard  we h a v e  been able to  achieve w ith  
th e  help and advice  of P u b lic  H ealth  experts  
like yourself. I t  is p a r t  of a  severe control so 
exercised t h a t  finished C an co  contain ers  
reveal n o  b a c t e r i a  a t  a l l  in 8 0 %  of the  
cases .2 T h e rem aining 2 0 %  show  an average  
of tw o harm less spores.

1. A m erican  Jo u rn al of P u b lic  H ealth , 5-38 .
2.  P a p e r, 2 7 th  A nnual M eeting , I .A .M .S .

AMERICAN CAN COMPANY
2 3 0  Park Aven ue  ·  N e w  Y ork  City

When \riting to advertisers, say you saw it in this Journal
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TH E IN TE R N A TIO N A L  A S S O C IA TIO N  
OE M ILK  S A N ITA R IA N S

is the professional organization of 

milk control and general food officials

the quality control personnel 

of the milk products industry

Sixteen state and regional groups are affiliated 

with it through the

JO UR N AL OF M ILK  TEC H N O LO G Y
their official organ

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



CROWN CORK AN,D SEAL COMPANY 

1508 Barclay Street il1a cltincry Di vis ion Baltimore, Maryland! 

* CROWN'S PART IN WAR PRODUCTION - BuildinE tripod mounts lor anti · aircraft Euns 
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I F  Y O U  H A V E  

T H E M  Y O U ' R E

L U C K Y

*  G ra-Va c
BOTTLE FILLERS

★  CC SPRAV
PASTEURIZERS

* nuLine
BOTTLE FILLERS

No matter how long you've had them or how 
long you may have to keep them, they'll 
serve you well and faithfully.
Sturdiness and dependability, simplicity and 
ease of operation are so permanently built 
into them that their fine and economical per­
formance will continue throughout all the 
years of their long and satisfactory service.
To further Insure this, we have prepared two Equipm ent M aintenance 
M anua ls  —  No. 4  on G R A - V A C  and N U L IN E  Fillers and N o. I on 
C C  S P R A Y  Pasteurizers. Fu lly illustrated, they show and describe those 
simple th ings which, when done regularly, will enable you to maintain 
these machines at top efficiency. If  you have not a lready received 
your copies write for them right now —  or ask your Cherry-Burre ll 
representative.

CHe r r y -B U r r e l l  Co r p o r a t io n
4 2 7  W E S T  R A N D O L P H  S T R E E T .  C H I C A G O

and·
FACTORIES, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS AT YOUR SERVICE IN 55 CITIES
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M a i n t e n a n c e  and  R e p a i r s

TODAY’S unprece­
dented conditions 

emphasize the impor­
tance of good mainte­
nance practice in respect 
to your plant and equip­
ment. In line with this 
situation we have broad­
ened our service to the 
dairy industry by seek­
ing out and adding to 
our line some mainte­
nance materials of ex­
ceptional merit. To men­
tion two only : there is 
a line of special paints 
particularly adapted to 
use in dairy plants 
where moisture condi­
tions make ordinarily 
good paints unsatisfac­
tory.

Then, there is the new 
type floor topping — 

, Emery Aggregate. The 
way dairy owners have 
responded, inquired and 
bought this near dia­
mond-hard non-slip ma­
terial v indicates our 
judgment in putting be­
hind its distribution the 
resources of our organ­
ization.

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

We refer to the elabo­
rate system' of record 
keeping incident to the 
manufacture of all CP 
equipment. Primarily 
designed for Our own 
convenience, and pur­

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

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

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

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

It has always been 
the practice on ma­
chines currently in pro­
duction to carry in our 
stock bins a stock of 
all specially fabricated 
parts. This stock is 
drawn upon when ma­
chines are assembled 
and/or when a customer 
orders a repair part. 
Each part carries its 
own part number, usual­
ly molded or die stamp­
ed. The combination of 
machine serial number 
and part number will 
bring the right repair 
part every time.

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

* * * *

We go even further 
than card record keep­
ing. Where patterns are 
employed, they are pre­
served indefinitely —  in 
any case, as long as 
there is probability a 
machine to which they 
apply is in use. Draw­
ings are of course re­
tained in our files per­
manently and the sys- · 
tern of cross indexing is 
such that if  furnished 
with .the serial number

Our record keeping 
has led to some interest­

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

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

* * * *

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

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

Ouzoanjesuf PqjcJtjcuĵe

The Creamery Package Mfg. Company 
Chicago, 111., U. S. A.

When writing to advertisers, say you saw it in this Journal
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Editorial
The opinions and ideas expressed in papers and editorials are those of the respective authors. 

The expressions o f the Association are completely recorded in the transactions.

Pasteurized vs. Raw Milk in Cuba and Mexico

Be f o r e  w e s ta r te d  o n  o u r  to u r  o f C u b a  a n d  M e x ic o  in  th e  in te re s t  o f th e  I n te r -  
A m e ric a n  C o m m itte e  f o r  th e  D a ir y  In d u s tr ie s , w e  stu d ied  a  c i r c u la r  w h ich  

d e sc rib e d  a  c ru ise  to  th e  W e s t  In d ie s . E m p h a s is  w a s  p la ce d  o n  th e  fa c t  th a t  
P u e r to  R ic o  is a s  d iffe re n t f ro m  H a it i  a s  H a i t i  is  f ro m  C u ra c a o , a n d  th a t  th e  
la t te r  is a s  d ifferen t f ro m  M a rtin iq u e  a s  M a rtin iq u e  is  f ro m  T rin id a d , a n d  so  
o h  th ro u g h  a  l is t  o f th e  im p o rta n t is lan d s in  th e  C a rib b e a n  a re a . T h u s  w e  w e re  
p re p a re d  fo r  d ifferen ces  b e tw een  C u b a  a n d  M e x i c o ; b u t n o t  f o r  w h a t w e  re a lly  
fo u n d . T h e  tw o  c o u n tr ie s  a re  v e r y  d iffe re n t f ro m  e a c h  o th e r .

C u b a  h a s  a  p o p u la tio n  o f fo u r  an d  a  q u a r te r  m illio n , o n e  m illio n  o f w h o m  
a r e  n e g ro e s  o r  m u la tto e s . O n ly  a  few  In d ia n s  re m a in  in  th e  e a s te rn  en d  o f  th e  
Is la n d . T h e  m a jo r i ty  o f  th e  w h ite s  a r e  d e sce n d a n ts  o f th e  S p a n ish  co lo n ia l  
se ttle rs , b ut th e se  m a y  h a v e  a n  E n g lis h , I r is h , S ca n d in a v ia n , o r  I ta lia n  n a m e  
b ecau se  of th e  in te rm a rr ia g e  of so m e  a n c e s to r  w ith  a  S p a n ish  sw e e th e a rt.

M e x ic o , o n  th e  o th e r  h an d , h as a  p o p u la tio n  o f 2 0 ,0 0 0 ,0 0 0  p e rs o n s , 3 0  
p e rc e n t of w h o m  a r e  of p u re  In d ia n  d e sce n t liv in g  u n d e r  co n d itio n s  a lm o s t  a s  
p rim itiv e  a s  th o s e  fo u n d  b y  C o rte z  a n d  h is fello w  a d v e n tu re rs  in  1 5 1 9 . T h e  
ru lin g  c la ss , u n d e r  p re s e n t co n d itio n s , is  co m p o se d  of th e  m e stiz o s  o r  m ix e d  
blood  p e rs o n s  th a t  m a k e  up  6 0  p e rc e n t o f  th e  p o p u la tio n . T h e  1 0  p e rc e n t o f  
w h ite  p e rso n s  a re  la rg e ly  S p a n ish  w ith  a  fo re ig n  p o p u la tio n  of o n ly  1 6 0 ,0 0 0  
A m e ric a n s , B r i t is h , G e rm a n s , F r e n c h , a n d  I ta lia n s . N e g ro e s  a re  v e r y  few  
in n u m b er.

A m o n g  th e  p eo n s of th e  c o u n try  d is tr ic ts  of C u b a  o r  a m o n g  th e  In d ia n  
p o p u la tio n  of M e x ic o , m ilk  a n d  d a iry  p ro d u c ts  a re  a lm o st u n a tta in a b le  lu x u r ie s .  
A  frie n d  of o u rs  w h o  h a d  liv ed  a s  a  m is s io n a ry  in  M e x ic o  fo r  s e v e ra l y e a r s  in  
a  Z a p p o te c  In d ia n  v illa g e  re p o rte d  th a t  n o b o d y  in  th e  villag'e o w n ed  a  c o w  o r  
e v en  a  g o a t . T h e  o n ly  d a iry  p ro d u c ts  th a t  re a c h e d  th e m  w e re  a  few  tin s  of 
c o n d e n se d  o r  e v a p o ra te d  m ilk . A s  o n e  M e x ic a n  frien d  e x p re s s e d  it, “ E v e n  
if a n  In d ia n  h a d  a  m ilch  co w , h e  w o u ld  tra d e  th e  m ilk  fo r  c o rn  a n d  b ean s  as  
h is  in co m e is  so lo w  th a t  h e  co u ld  n o t  a ffo rd  to  u se  th e  m ilk .”

U n d e r  th e se  co n d itio n s , in fa n t a n d  ch ild  m o rta lity  is  h ig h , esp ecia lly  a m o n g  
th e  p o o re r  c la sse s  of b o th  C u b a  a n d  M e x ic o . O u tsid e  o f H a v a n a , M e x ic o . C ity ,



a n d  s im ila t la rg e  c itie s , m ilk  sa n ita tio n , a s  w e  k n o w  it, d o es n o t e x is t .  F o r ­
tu n a te ly , th e  p eon s u su ally  fo llo w  th e  c u s to m  in tro d u ce d  b y  th e  S p a n ia rd s  an d  
h e a t  m ilk  to  a  boil b e fo re  it  is  u sed . W h ile  th is  c u s to m  u n d o u b ted ly  a ro s e  in  
o r d e r  to  k eep  th e  m ilk  f r o m  s o u rin g , i t  a t  th e  sam e tim e  d e s tro y s  th e  g e rm s  of  
in fe c tio u s  d iseases.

F e w  A m e ric a n s  re a liz e  th a t  th e  re a s o n  w e  h a v e  a  ra w  m ilk  p ro b le m  is b e ca u se  
o u r  d o m in an t a n c e s try  w a s  B r i t is h  o r  o th e r  n o rth e rn  E u r o p e a n  co u n tr ie s  in  
w h ich  m ilk  w a s  a n d  still is u sed  in  fre sh  u n h eated  co n d itio n . T h e  in tro d u ctio n  
of ra w  m ilk  in to  C u b a a n d  M e x ic o  h a s  n o t  b een  a  b lessin g . D o  n o t th in k  th a t  
a  m ilk -sh ak e  se cu re d  a t  a  so d a  fo u n ta in  in  H a v a n a  is safe  ju s t  b ecau se  i t  co m e s  
fro m  a  g la ss  b o ttle  w ith  a n  e x p e n s iv e  c o v e r  ca p . T h e  m ilk  m a y  be ra w  m ilk  
f ro m  h e rd s  on ly  p a rtia lly  p ro te c te d  fro m  d iseases tra n sm iss ib le  to  m a n . I f  y o u  
a re  a  to u ris t  in  M e x ic o  a n d  a re  se rv e d  h e a v y  c re a m  w ith  A m e ric a n  fo o d  a t  an  
A m e ric a n  re s ta u ra n t, ju s t  re m e m b e r th a t  th e  p o o re s t M e x ic a n  w h o d oes n o t  
u se m ilk  u n til it  is h e a te d  to  a  boil re a lly  h a s  a  s a fe r, th o u g h  n o t a  c le a n e r , 
p ro d u c t fo r  u se  th an  y o u  do,

R o b e r t  S ,  B r e e d .

1 9 4  E d it o r i a l s

Iowa Enters Journal Family

It  w a s  ju s t  n o t in  th e  s ta rs  th a t  th e  g r e a t  s ta te  of Io w a  sh o u ld  co n tin u e  to  g o  
a lo n g  w ith o u t a n  a c tiv e  a sso cia tio n  of m ilk  sa n ita ria n s . S o  m a n y  c o n trib u ­

tio n s  of v a lu e  in  d a iry  sa n ita tio n  an d  te ch n o lo g y  h a v e  c o m e  fro m  th a t  s ta te  th a t  
w e  h av e  lo n g  w o n d e re d  w h y  Io w a  h a s  la g g e d  b ehin d  so  m a n y  o f its  s is te r  s ta te s  
in  se ttin g  up  su ch  a n  o rg a n iz a tio n . T h e  in te re s t o f th e  Io w a  m e n  h a s  n o w  fo u n d  
e x p re s s io n  in  th e  fo rm a tio n  o f th e  Io w a  A s s o c ia tio n  o f M ilk  S a n ita r ia n s  th ro u g h  
th e  e n th u siasm  a n d  o rg a n iz a tio n a l a b ility  o f th a t  o ld -tim e r  in  m ilk  s a n ita tio n ,
J .  R .  Je n n in g s . T h e  g r e a t  N o r th  C e n tra l S ta te s  n e e d  ju s t  su ch  a n  o rg a n iz a ­
tio n — a n d  a ls o  w e  n e e d  th e m . Io w a  h a s  lo n g  b een  o u t  in  f r o n t  a lo n g  d a iry  
lin es, a n d  is  n o w  se t to  a c c e le ra te  h e r  p a ce . F e llo w  sa n ita ria n s , w e  g re e t  y o u  
h e a rtily .

J . H . S .

S A N IT A R IA N S — ATTEN T IO N  

Thirty-first A n n u a l  M e e t in g  

O c t o b e r  3 0  a n d  31 

H e a d q u a r te r s :  H o t e l  Je ffe rso n  

St. Lou is, M is so u r i
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The Influence of Ammonia on the Development of 
Rancidity in Milk

C .  H .  C a s t e l l

D epartm ent o f  B acterio logy , Ontario Agricultural C ollege, Guelph, Canada

Am o n g  th e  la rg e  a n d  g ro w in g  list of 
th in g s  th a t  h a v e  b een  sh o w n  to  

in flu en ce  th e  a c tiv ity  of lip ase  in  m ilk , 
n o re fe re n ce  c a n  b e  fo u n d  to  am m o n ia . 
T h e  re s u lts  of th e  e x p e rim e n ts  d e ­
scrib e d  in  th is  p a p e r  sh o w  th a t  a m ­
m o n ia , e ith e r a d d e d  to  th e  m ilk  in th e  
fo rm  of a n  a q u e o u s so lu tio n  o r  a b ­
so rb ed  b y  th e  m ilk  in  th e  fo rm  o f a  g a s , 
lias  a  m a rk e d  effe ct o n  th e  d ev elo p m en t  
of ra n c id ity .

E x p e r i m e n t a l

T h e  s o u rc e  of th e  a m m o n ia  u sed  in  
th e se  e x p e rim e n ts  w a s  a  2 8  p e rc e n t  
so lu tio n  p re p a re d  b y C a n a d ia n  In d u s ­
tr ie s  L im ite d . T h e  q u a n titie s  u sed  a re  
a lw a y s  d esig n a te d  a s  th e  a m o u n t o f  
a m m o n ia  ( N H 3)  p e r  v o lu m e  o f m ilk .

T h e  e x p e rim e n ts  w e re  a ll d on e w ith  
w in te r  m ilk  (b e tw e e n  J a n u a r y  1 a n d  
M a y  1 )  f ro m  a  h e rd  o f  je r s e y ,  H o l­
s te in , a n d  A y r s h ir e  c a ttle . T h e r e  w e re  
a ls o  in clu d ed  tw o  d u a l p u rp o se  S h o r t ­
h o rn s , T h e  g e n e ra l p ro c e d u re  w a s  to  
o b ta in  a  co m p o site  sam p le  of m ilk  fro m  
e a c h  c o w  a n d  p la c e  th e m  im m ed iate ly  
in  a n  ic e  b ox . h eld  a t  5 °  C . T h e  
a c tiv ity  o f  th e  lip a se  w a s  fo llo w ed  b y  
th re e  d ifferen t m e th o d s . T h e  f irs t w a s  
a  m o d ifica tio n  o f th e  m e th o d  u sed  b y  
R ic e  a n d  M a rk le y  ( 1 )  : 1 0  m i. o f m ilk  

•were ad d ed  to  1 0 0  m l. o f c re a m  
(a p p r o x im a te ly  2 5  p e rc e n t f a t ) ,  s a t ­
u ra te d  w ith  c a n e  s u g a r , a n d  th is  m i x ­
tu re  w a s  in cu b a te d  a t  3 7°  C . In c re a s e s  
in  a c id ity  w e re  o b se rv e d  b y  p e rio d i­
c a lly  t i t ra t in g  1 0  m l ,  o f th e  m ix tu r e  in  
5 0  m l. o f  d istilled  w a te r  a g a in s t  
N / 1 0  N a O H  w ith  p h en o p h th ale in  a s

a n  in d ic a to r . T h e  se co n d  m e th o d  fo l­
lo w ed  th e  d e cre a se s  o f s u rfa c e  te n sio n  
of m ilk  w h en  s to re d  a t  5 °  C .,  u sin g  a  
C e n c o -d u  N o u y  te n tio m e te r . T h ird ly ,  
th e  d e v e lo p m e n t o f ra n c id ity  w a s  ob ­
se rv e d  b y  n o tin g  ch a n g e s  in  th e  fla v o r  
of th e  m ilk . In  n o  in sta n ce  w a s  m ilk  
classified  a s  ra n c id  u n less  i t  h a d  a  defi­
n ite  a n d  u n m ista k a b le  b u ty ric -a c id -lik e  
fla v o r. S u sp ic io u s  o r  s lig h tly  ra n cid  
fla v o rs  w e re  ig n o re d .

T h e s e  a r e  a ll p re lim in a ry  e x p e r i ­
m e n ts  p lan n ed  to  d e te rm in e  w h e th e r  
ad d itio n  of sm all a m o u n ts  of a m m o n ia  
to  m ilk  a c c e le ra te s  th e  p ro d u c tio n  of  
ra n c id ity . In  th is  p a p e r  n o  a tte m p t is  
m a d e  to  w o rk  o u t a  d eta ile d  re la tio n ­
ship  b etw een  th e  a m o u n ts  o f a m ­
m o n ia  a d d e d  a n d  th e  effects  th e y  p r o ­
d u ce . N o r  is  a n y  a tte m p t m a d e  to  
d e te rm in e  w h e th e r  th e  a m m o n ia  a c t i ­
v a te s  th e  lip ase  o r  s im p ly  ch a n g e s  th e  
p h y sica l o r  ch e m ica l c o n d itio n  o f  c e r ­
ta in  c o n stitu e n ts  o f  th e  m ilk  in  su ch  a  
w a y  a s  to  fa v o r  co n d itio n s  f o r  lip ase  
a c tiv ity . F o r  th is  re a s o n , m o s t  o f th e  
e x p e rim e n ta l w o rk  d eals  w ith  th e  p r o ­
d u ctio n  o f a  ra n c id  fla v o r a n d  de­
c re a s e s  in  s u rfa c e  te n sio n  o f  th e  m ilk  
itself , r a th e r  th a n  w ith  th e  a c tio n  o f  
lip ase  o n  f a t ty  s u b stra te s  o th e r  th a n  
m ilk .

P r e s e n t a t i o n  o f  D a t a

The effect o f ammonia on the milk 
from  individual cows. T h e  f irs t  te s ts  
w e re  m a d e  w itR  m ilk  f ro m  9  H o ls te in  
co w s . O n e  o f th e se , N o . 7 ,  h a d  a  p r e ­
v io u s  h is to ry  o f  m a s t i t i s ;  th e  o th e rs  
w e re  all n o rm a l c o w s .  T e n  m l. o f  m ilk  
fro m  e a ch  cowr w e re  a d d e d  to  1 0 0  m l.



1 9 6  R a n c id ity  F rom A m m o n ia

of s u g a r -c re a m  sy ru p  an d  in cu b ated  a t  
3 7 °  C . T w o  sets  of 1 0 0  m l. sam p les  
of m ilk  f ro m  each  co w  w e re  h eld  a t  
S ° ;C . T o  on e se t, sufficient a m m o n ia  
w a s  a d d ed  t o  g iv e  a  c o n ce n tra tio n  of 
1 :  5 ,0 0 0 .  A f te r  4  d ay s , th e  d e cre a se s  
in  s u rfa c e  ten sio n  of th e  m ilk  sam p les  
w e re  co in p ared  w ith  th e  in cre a se s  in  
t i t ra ta b le  a c id ity  in  th e  s u g a r -c re a m  
m ix tu re s , m e a su re d  in  m l. of N / 1 0  
N a O H  re q u ire d  to  n e u tra liz e  th e  in ­
c re a s e d  a c id ity  in  s u g a r -c re a m  sy ru p s  
in cu b ated  fo r  th e  sam e p e rio d  a t  3 7 °  C . 
T h e  re s u lts  a r e  sh o w n  in  T a b le  1.

b een  n o te d  in  p e rio d ic  te s ts  o v e r  a  
p e rio d  of th re e  m o n th s .

T h e  se co n d  s e rie s  o f te s ts  w a s  m a d e  
w ith  m ilk  f ro m  3 2  c o w s . T h e  a m ­
m o n ia  w a s  a d d e d  to  g iv e  a  c o n c e n tra ­
tio n  o f 1 :  3 ,0 0 0 .  S u rfa c e  te n sio n  re a d ­
in g s  w e re  ta k e n  a t  2 4 ,  4 8 ,  a n d  1 2 0  
h o u rs . T h e y  w e re  a lso  ta s te d  fo r  
fla v o r c h a n g e s . I t  sh o u ld  be s ta te d  
th a t  a s  w ell a s  N o . 7 ,  th e  m a s titic  c o w ,  
th e re  w a s  o n e  o th e r  a n im a l p ro d u cin g  
a b n o rm a l m ilk . C o w  N o . 7 9  w a s  a  
te n  y e a r  old  J e r s e y  a t  th e  v e r y  en d  o f  
h e r  la c ta tio n  p e rio d . S h e  h a d  b een

T A B L E  1

C hanges in  S urface T ension and A cidity by A ddition of A mmonia

Surface Tension
Acidity 1 i

A . \
Cow No. Ml. N/10 NaOH No NH3 ΝΗ»

Added Added
11................ .. .............................. 1.25 tu 5 0 .0 0 42.7
33................... ........................ .. .85 48.5 45.3
2 6 . . . . . . . . . . .............................. .85 49.0 45.7
29.............. . .............................. .75 46.0 46.6
14.................. ........ ........... .......... .75 50.0 46 .7
25.................. .............................. .70 48.6 46.9
27.................. 48.7 47.5
17.................. .............................. .65 50.0 48-0

7 . ................ ' 50.0 50.0

ll> Increase, in acidity over control samples. 0  Dynes per cm. at 23° C.

T w o  th in g s  a re  n o ticeab le  in th ese  
re s u lts :

( 1 )  S o m e  of th e  m ilk  sam p les to  
w h ich  a m m o n ia  h a d  b een  ad d ed  h ad  
a  m u ch  lo w e r s u rfa c e  ten sio n  th an  
th e  c o rre sp o n d in g  u n tre a te d  s a m p le s ; 
o th e rs  re m a in e d  sim ila r to  th e  u n ­
tre a te d  m ilk ; a n d  in  n o  in sta n ce  w a s  
th e  a d d itio n  o f a m m o n ia  a cco m p a n ie d  
b y a n  in cre a se  in s u rfa c e  te n sio n  o v e r  
th a t o f th e  n o rm a l m ilk . ( 2 )  T h e r e  is  
a  c lo s e r  c o -re la tio n  b etw een  th e  in ­
c re a s e s  in  t i tra ta b le  a c id ity  in  th e  
s u g a r -c re a m  m ix tu re  a n d  th e  d e cre a se  
o f s u rfa c e  te n sio n  o f th e  m ilk  sam p les  
w h en  a m m o n ia  h ad  been ad d ed . T h e  
d isc re p a n c y  b etw een  th e  in cre a se d  
a cid ity  ( i n  th e  c re a m -s u g a r  m ix tu r e )  
a n d  d e cre a se d  s u rfa c e  ten sio n  w ith  th e  
m ilk  f ro m  c e rta in  in d iv id u al co w s  h a d

p re v io u sly  g iv in g  m ilk  th a t  v e ry  rap id ly  
d evelop ed  a  s tro n g ly  ra n c id  fla v o r  
w h en  h eld  a t  a  lo w  te m p e ra tu re .

T h e  re s u lts  o f th e  s u rfa c e  te n sio n  
re a d in g s  w e re  s im ila r  to  th o se  o f  th e  
g ro u p  p re v io u sly  g iv en . T h e  a c tio n  of  
a m m o n ia  in  lo w e r in g  th e  s u rfa c e  te n ­
sion  b elow  th a t  of th e  u n tre a te d  m ilk  
v a rie d  g re a tly  w ith  th e  sam p les fro m  
d ifferen t co w s. F ig u r e  1 sh o w s 5 ': 
e x a m p le s  w h e re  th is  effect w a s  th e  
g r e a te s t  a n d  7  e x a m p le s  w h e re  th e  
effect w a s  th e  le a s t fo r  th e  f irs t p e rio d  
of 2 4  h o u rs . I t  is  v e r y  s ig n ifican t th a t  
in  th e  c a se  o f C o w  N o . 7 9 ,  w h ich  h a d  
been p ro d u cin g  m ilk  w ith  “ n a tu ra lly  
a c tiv a te d  lip a se ,”  th e  re s u lts  a r e  p r a c ­
tica lly  th e  sam e w ith  a n d  w ith o u t a d d ed  
a m m o n ia . A t  2 4  h o u rs  th e  a v e r a g e  o f  
s u rfa c e  te n sio n  re a d in g s  o f th e  sam p les
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Decreases in surface tension during 24 hours storage at 5° C. fo r  milk samples 
from  12 cows. The unbroken lines indicate untreated milk and the broken lines 
milk to ivhich 1 part of ammonia had been added to 3,000 parts o f milk.

to  w h ich  a m m o n ia  h a d  been  a d d e d  w a s  th e  s u rfa c e  te n sio n  b elow  th a t  re a c h e d
2 .8  d y n es lo w e r th a n  th e  a v e ra g e  of the" b y  th e  u n tre a te d  m ilk , fo r  th e  th re e  

- u n tre a te d  m i lk s ; a t  4 8  h o u rs  th e re  w a s  b re e d s  t e s te d :
a  d ifferen ce  of 3 .0  d y n es a n d  a t  1 2 0  T h a t  th e  re d u ctio n  o f s u rfa c e  te n sio n  
h o u rs  i t  h a d  in cre a se d  to  4 .7  d y n e s, w as ca u se d  b y  fo rm a tio n  o f f a t ty  a cid s  
E x c lu d in g  th e  tw o  a b n o rm a l c o w s  is sh o w n  b y  th e  fa c t  th a t  su ch  d e cre a se s

■ A verage Decrease in S .T .* below Untreated M ilk Samples
r ' λ

B reed  , ■ At 24 hours ' At 48 hours At 120 hours
■T Jerseys (6 c o w s)....................  2.43 dynes 1.76 dynes 2 .83 dynes

Holsteins (12 cow s)................. 2 .40 “ 3.83 “ 5.48 “
Ayrshire» (10 c o w s ) . . . . . . . .  3 .90 “ 3 .99  “ ,5 .4 2  “

* S .T . — Surface Tension.

i ( N o .  7  a n d  N o . 7 9 ) ,  a n d  tw o  S h o r t -  w e re  a cco m p a n ie d  b y th e  d e v e lo p m e n t  
h o rn s , th e  fo llo w in g  g iv e s  so m e id ea  o f ra n c id ity , a s  sh o w n  b y  th e  fo llo w in g :  
of th e  effect o f a m m o n ia  in  lo w e rin g
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Treatm ent At
Plain milk ....................................... ; -----  1
Ammonia added............... ......................  6

I t  is in te re stin g  to  n o te  th a t  th e  m ilk  
fro m  th e  5 co w s  w h ich  d evelop ed  a  
ra n c id  flav o r w h en  a m m o n ia  w a s  
ad d ed , a t  2 4  h o u rs  (n o t  co u n tin g  N o .  
7 9 )  w e re  fro m  4  A y rs h ire s  a n d  1 
H o ls te in . A t  1 2 0  h o u rs , w h e re  a m ­
m o n ia  w a s  ad d ed , th e  ra n c id  sam p les  
ca m e  fro m  2  Je r s e y s ,  7  H o ls te in s  an d  
8  A y rs h ire s .

Variations in Amounts o f Ammonia 
Used. M ilk  sam p les f ro m  8  co w s w e re  
selected , of w h ich  4  h ad  been  fo u n d  
p rev io u sly  to  b e  m a rk e d ly  affected  by  
th e  a d d itio n  o f a m m o n ia  a n d  4  w h ich  
w e re  on ly  slig h tly  affected . T h e s e  
sam p les w e re  d ivid ed  in to  5  s e ts  o f  
1 5 0  m l. each , an d  a m m o n ia  w a s  ad d ed  
so a s  to  g iv e  th e  fo llo w in g  c o n c e n tra ­
t io n s :  1 : 2 , 8 0 0 ,  1 : 1 4 , 0 0 0 ,  1 : 1 4 0 ,0 0 0 ,
1 :  1 ,4 0 0 ,0 0 0 ,  a n d  a  co n tro l set w ith o u t  
ad d ed  a m m o n ia . T h e y  w e re  h eld  a t  
5 °  C ., an d  th e ir  fla v o r a n d  s u rfa c e  te n ­
sion  te s te d  a t  3 6  h o u rs , 4  d ays, a n d  7  
d ays. T a b le  2  g iv es  th e  a v e ra g e  s u r ­
fa ce  ten sio n s  fo r  e ach  of th e  g ro u p s  a t  
th e  v a r io u s  tim es w h en  th e y  w e re  
te s te d . T h e s e  re su lts  in d ica te  th a t  
a m m o n ia  to  th e  s tre n g th  of 1 p a r t  in  '
1 4 ,0 0 0  p a rts  of m ilk  is effectiv e  in  
in cre a s in g  lip o ly tic  a c tiv ity  in  .m ilk, 
but n o t so effectiv e  a s  1 p a r t  in  2 ,8 0 0 ;  
an d  fu rth e r , th a t  1 p a r t  in  1 4 0 ,0 0 0  is 
insufficient to  b rin g  a b o u t a n y  n o tic e ­
able ch an g e .

Absorption of Gaseous Ammonia. 
In  th e  first of th ese  te s ts , tw o  g lass  
d e sic ca to r  j a r s  w e re  u sed , h a v in g  a  
ca p a c ity  of 2 .5  lite rs . In to  e ach  j a r  
w e re  p laced  7  d u p licate  m ilk  sam p les  
in  sm all, scre w -to p p e d , w id e-m o u th ed  
b o ttles , h o ld in g  2 5  m l. e a ch . O n e  o u t  
of e ach  p a ir  of d u p licate ' sam p les h ad

Number of Rancid Samples

24 hours At 48 hours At 120 hours 
(# 7 9 )  1 (# 7 9 )  4

8 19

th e  lid  o f th e  b o ttle  tig h tly  s cre w e d  
d 6 w n ; th e  o th e r  w a s  left u n cap p ed . 
In to  th e  b o tto m  o f th e  f irs t j a r  w a s  
p la ce d  a  d ish  c o n ta in in g  1 m l. o f c o n ­
c e n tra te d  ( 2 8  p e r c e n t )  a m m o n ia  so lu ­
tio n . I n to  th e  o th e r , a  s im ila r  d ish  
w a s p la ce d  co n ta in in g  1 m l. o f c o n ­
c e n tr a te d ' a m m o n ia  th a t  h ad  b een  
d ilu ted  5 0  tim e s . T h e s e  w e re  th en  
held  a t  5 °  C .,  an d  sam p les w e re  te s te d  
a t '3 6 ,  4 8 ,  a n d  1 1 0  h o u rs  fo r  c h a n g e s  
in fla v o r a n d  s u rfa c e  ten sio n .

I n  th e  d e s ic c a to r  j a r  co n ta in in g · 1 m l. 
of c o n c e n tra te d  so lu tio n , so  m u ch  
a m m o n ia  w a s  a b so rb e d  b y  thp u n ­
ca p p e d  sam p les th a t  m a rk e d  ch a n g e s  
o c c u rre d  in  th e  a p p e a ra n c e  o f th e  m ilk . : 
T h e  p o rtio n  o f th e  m ilk  b elow  th e ,  
c re a m  la y e r  lo s t its  o p aq u en ess  an d  
b ecam e a lm o st w a te ry . T h e  sam p les  
h ad  a  v e r y  s tro n g  fla v o r of a m m o n ia  
an d  th e  p H  b ecam e s tro n g ly  alk alin e . 
T h e s e  w e re  d isca rd e d . T a b le  3  g iv es  
th e  re su lts  fro m  th e  m ilk  sam p les i n  
th e  j a r  c o n ta in in g  on e fiftieth  a s  m u ch  
am m o n ia . T h e re  w a s  n o ob serv ab le  
d ifferen ce  in  th e  a p p e a ra n c e  of th e  
cap p ed  a n d  u n cap p ed  b o ttles  in  th is  
ja r .  T h e  m ilk  fro m  th e  f irs t 4  of th ese  
co w s ( N o s .  4 2 ,  4 3 ,  4 8 ,  a n d  5 3 )  h ad  
been  sh o w n  in p re v io u s  te s ts  to  U nd ergo  
a  la rg e r  ad d itio n al re d u ctio n  in  s u rfa c e  
ten sio n  w h en  a m m o n ia  h as b een  ad d ed  
th a n  th e  re m a in in g  tw o  (N o s :  7 6 , a n d  , 
7 1 ) .  T h e s e  re su lts  in d icate , th a t  a m ­
m o n ia  a b so rb ed  b y m ilk  f ro m  th e  a t -  , 
m o sp h e re  is a lso  effectiv e  in -in c re a s in g  
th e  lip ase  a c tiv ity  in  m ilk . I n  tw o  of  
th e se  ca se s  th e  d ifferen ce  b etw een  th e  
tre a te d  an d  u n tre a te d  sam p les w a s  su f­
ficient to  p ro d u ce  a  ra n c id  .f la v o r in  th e  
fo rm e r.
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T A B L E  2
T h e  E ffect of A dding V arious Concentrations of A mmonia on th e  Average S urface 

T ension R eadings of T wo Groups of M il k  S amples H eld at 5° C.
Concentration o f Ammonia

Length of Control i A >
Holding (Nothing 1: 1: 1: 1:
Period added) 2,800 14,000 140,000 1,400,000

36 hours Group I 44 .5B  (1) 39.1 (3) 40.3 (2) 45.6 (1) 44.6 (1)
Group II 47.6 (0) 44.7 (0) 46.2 (0) 46.9 (0) 47.9 (0)

4 days Group I 44.7 (1) 36.5 (3) 42.0 (2) 44.4 (1) 44.7 (1)
Group II 45.9 (0) 42.7 (1) 44.6 (1) 45.0 (0) 45.1 (0)

7 days Group I 37.7 (4) 34.5 (4) 37.4 (4) 38.5 (4) 39.3 (4)
Group II 43.9 (1) 41.8 (1) 44.3 (1) 44.5 (1) 44.6 (1)

: 18 Dynes per cm. at 23° C.
The figures in brackets indicate the number of samples that had a rancid flavor in each 

group which had a total of 4 samples.

In  a  seco n d  te s t , w h e re  m ilk  w a s  
e x p o s e d  to  a n  a tm o sp h e re  c o n ta in in g  
a m m o n ia , th e  p e rio d  o f  e x p o s u re  w a s  
g r e a tly  re d u ce d . A  g la s s  b o x  ( 2 6 "  x  
2 3 "  X 1 9 " ) ,  s im ila r  to  th o s e  u sed  fo r

a n o th e r  2 5  m in u te s . W i th  th is  t r e a t ­
m e n t i t  w a s  h o p ed  th a t  a n  a p p r o x im a ­
tio n  o f  th e  m o s t  e x tre m e  co n d itio n s  o.f 
m ilk in g  in  a n  a tm o s p h e re  co n ta in in g  
a m m o n ia  co u ld  be o b ta in e d . T h e  m ilk

TABLE 3
C hanges in  S urface T ension  in  Capped and U ncapped M il k  in  a D esiccator J ar 

Containing 1 M l. of a 0.56 P ercent' A mmonia S olution

Cow No. Containers 36 H ours 48 H ours 110 Hours
42 Uncapped' 45

Capped 45
43 Uncapped 43

Capped 44
48 Uncapped 48

Capped 48
53 Uncapped 44

Capped 46
76 Uncapped 48

Capped 45
71 Uncapped 46

Capped 46
B  Dynes per cm. at 23 °C.

p ro te c tin g  b a la n ce s, w a s  u se d  in  p la ce  
of th e  d e s ic c a to r  ja r .  A lth o u g h  clo sely  
fitted , it w a s  n o t  co m p lete ly  a i r  tig h t.  
T w o  p e tr i  d ish es, e a ch  con tain in g . 1 m l, 
o f c o n c e n tra te d  a m m o n ia  ( 2 8  p e rc e n t)  
w e re  p la ce d  in  o p p o site  c o rn e rs  o f th e  
g la s s  b o x . F i v e  h u n d re d  m l. o f  m ilk  
w e re  p la ce d  in  a  w id e -m o u th e d  g la ss  
j a r  fitted  w ith  a  sy p h o n  d e liv e rin g  in to  
a  s im ila r  j a r  b elow  it. I t  to o k  five  
m in u te s  fo r  th e  m ilk  to  ru n  f ro m  o n e  
c o n ta in e r  to  th e  o th e r , a n d  th e  m ilk  
w a s  left e x p o s e d  to  th e  a m m o n ia  fo r

.518 44.2 39.9 (rancid)

.3 44.5 41.9

.3 41.5 39.2 (rancid)
,2 42.3 43.0
7 47.1 45.3
.9 48.7 47.2
.3 -■ 43.9 41.9
4 46.7 45.0
,4 45.9 .45.6
4 47.5 45.5
.2 46.2 43.2
.6 46.8 43.8

used was a composite sample from 4
cowrs.

A  c o n tro l  of th e  sa m e  m ilk  in  a  
tig h tly  s to p p e re d  b o ttle  w a s  k e p t b esid e  
th e  t re a te d  sam p le  so a s  to  e n s u re  a p ­
p ro x im a te ly  s im ila r  te m p e ra tu re  t r e a t ­
m e n t. T h e  m ilk  w a s  h eld  a t  5 ?  C . 
I n  th is , a s  in  all o th e r  te s ts , th e  g la s s ­
w a re  h ad  b een  p re v io u s ly  s te riliz e d  
a n d  e v e ry  e ffo rt w a s  m a d e  to  k eep  c o n ­
d itio n s  a s  a s e p tic  a s  p ossib le . A s  in d i­
c a te d  b y  T a b le  4 ,  e v en  th is  h a lf -h o u r  
e x p o s u re  w a s  sufficient to  b rin g  a b o u t
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E f f e c t  of A m m o n ia c a l  A t m o s p h e r e  o n  S u r f a c e  T e n s io n  of M i l k

200 R a n c id ity  F rom A m m o n ia

24 H ours '48 H ours 72 H ours 120 H ours
46.0 45.7 45.0 45.3
47.8 47.8 47.6 48.0

14 H ours
Treated milk .......................... 47.4KI
Untreated milk .....................  48.9

H Dynes per cm. at 23° C.

a n  in cre a se d  re d u ctio n  in  th e  s u rfa c e  
te n sio n  of th e  m ilk  o v e r  th a t  o f th e  
u n tre a te d  sam p le.

R e l a t i o n  o f  t h e  E f f e c t  o f  A m ­
m o n i a  t o  O t h e r  C h a r a c t e r ­

i s t i c s  o f  t h e  M i l k

F r o m  th e  co lleg e  h e rd  8  co w s  w e re  
selected  w h o se  m ilk  w a s  m o s t  affected  
b y  th e  ad d itio n  of am m o n ia , a n d  th e se  
w e re  co m p a re d  w ith  th e  8  w h ich  w e re  
le a s t a ffected  b y th e  a d d itio n  o f a m ­
m o n ia . A f te r  2 4  h o u rs  a t  5 °  C . th e  
a v e ra g e  ad d itio n al d ro p  in  s u rfa c e  te n ­
sion  o f th e  first g ro u p  w h en  a m m o n ia  
( 1 : 3 , 0 0 0 )  w a s  ad d ed , w a s  5 .7  d yn es  
p e r  c m .;  th e  co rre sp o n d in g  d e cre a se  
fo r  th e  seco n d  g ro u p  w as 0 .6  d yn e. 
T h e  a v e ra g e  o f th e  re su lts  of th e se  
c o m p a riso n s  is a s  fo llo w s :

d ev elo p m en t of a  ty p ic a l b u ty r ic -a c id ­
like, ra n c id  fla v o r , a n d  th e  re d u ctio n  of 
its  s u rfa c e  te n sio n  w h e n  h eld  a t  5 °  C .  
T h is  effect d iffers  w ith  th e  m ilk  fro m  
d iffe re n t co w s , a n d  to  a  le s s e r  d e g re e  
w ith  d ifferen t b re e d s  o f  a n im a ls . I t  
in cre a se s  a s  th e  la c ta tio n  p e rio d  
p ro g re s se s .

F r o m  th e  re s u lts  o b ta in ed  in  th e se  p re ­
lim in a ry  e x p e rim e n ts  i t  se e m s d o u b tfu l, 
e x c e p t  in  v e r y  e x tre m e  c a se s , if th e  
c o n ce n tra tio n  o f  a m m o n ia  in ' th e  a t ­
m o sp h e re  o f th e  b a rn  w h e re  c o w s  a r e  
b ein g  m ilk ed  w o u ld  e v e r  b e  a  m a jo r  
fa c to r  c a u s in g  ra n c id ity  to  d ev elo p  in  
th e  m ilk  o r  c re a m . H o w e v e r , d u rin g  
th e  la te  w in te r  a n d  e a rly  s p r in g  a  
s tro n g  o d o r  of th is  g a s  is  n o t  u n c o m ­
m o n  in  m a n y  b a rn s , a n d  m ig h t v e r y  
w ell b e  a  co n trib u tin g  fa c to r  to  th o se

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

per cm.) ............     46.7 47.7
b. Increased titratable acidity in sugar-cream syrup after 12 days at

37° C. (ml. of N A oN aO H )..................................................................... 1.75 1.77
c. Amount of milk at the milking when these samples were taken

(pounds) ____ ·.................................................................   23.1 18.9
d. Age of cows (y ea rs)................................................................    4 .1  4 .7
e. Length of lactation period (d ays)............................................................ .. 128 85

A lth o u g h  th e re  is  in su fficien t d a ta  to  
m a k e  a n y  p o sitiv e  s ta te m e n ts  re g a rd ­
in g  th e se  re la tio n s h ip s , th e se  re su lts  
s tro n g ly  s u g g e s t th a t  th e  “ a m m o n ia  
f a c to r ”  is  in d ep en d en t o f th e  a m o u n t of  
lip ase , th e  v o lu m e  o f m ilk  se cre te d  a n d  
th e  a g e  o f th e  co w s, a n d  th a t  i t  m a y  be  
re la te d  to  th e  c h a n g e s  th a t  o c c u r  in  
m ilk  a s  th e  la c ta tio n  p e rio d  p ro g re s s e s .

S u m m a r y  a n d  D i s c u s s i o n  

I t  h a s  been  sh o w n  th a t  th e  ad d itio n  
of a m m o n ia  a c c e le ra te s  th e  p ro d u ctio n  
o f ra n c id ity  in  m ilk , a s  in d ica te d  b y  th e

u n d esirab le  fla v o rs  in  m ilk  a n d  c re a m  
w h ich  p re c e d e s  th e  a c tu a l  d ev elo p m en t  
o f b u ty ric -a c id -lik e  ra n c id ity . T h e  
q u estio n  a ls o  a ris e s  a s  to  w h e th e r  th e  
o cca sio n a l b re a k d o w n  in  re fr ig e ra tio n  
u n its , a c co m p a n ie d  b y  a  re le a s e  o f a m ­
m o n ia  in  th e  a tm o sp h e re , m a y  a lso  
a c c e le ra te  th e  d ev elo p m en t o f ra n c id ity  
in  u n p a ste u riz e d  m ilk  o r  c re a m .

A p a r t  f ro m  th e se  p ra c tic a l  co n sid ­
e ra tio n s  it  seem s p ro b a b le  th a t  fu r th e r  
s tu d y  o f th e se  fin d in g s m a y  sh ed  so m e  
m o re  lig h t on  th e  to ta l  m e c h a n is m  o f
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lip ase  a c tio n  in  m ilk , in  c o n tr a s t  to  th e  
a c tio n  o f th e  en z y m e  in a  less  c o m p le x  
s u b stra te .

C o n c l u s i o n s

, I t  h a s  ■ been  sh o w n  th a t  sm all 
a m o u n ts  of a m m o n ia  a d d e d  to  m ilk

held  a t  lo w  te m p e ra tu re s , a c c e le ra te s  
th e  re d u ctio n  o f s u rfa c e  te n sio n  a n d  
h a ste n s  th e  d e v e lo p m e n t o f ra n c id  
fla v o rs .
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STUDY C U R D  STREN G TH  O F  EVAPORATED M ILK

S o -c a lle d  re -m a d e  e v a p o ra te d  m ilk , 
w h ich  is sim p ly  e v a p o ra te d  m ilk  to  
w h ich  w a te r  h a s  b een  ad d e d , h a s  a n  
e x c e p tio n a lly  s o ft c u rd  a c c o rd in g  to  
fin d ings in  th e  d a iry  la b o ra to ry  a t  th e  
S ta te  E x p e r im e n t  S ta tio n  a t  G en ev a. 
T h e  re s u lts  o f th e  stu d ie s  a r e  re p o rte d  
b y  P r o f .  J .  C . M a rq u a rd t  in  a  re c e n t  
issu e  of th e  Journal o f Dairy Science. 
T h e  s tu d y  w a s  co n d u cte d  to  e v a lu a te  
d efin itely  th e  c u r d  s tre n g th  o f .e v a p o ­
ra te d  m ilk  a s  cd m m o n ly  u sed .

D u rin g  1 9 4 1 , m o re  th a n  s i x  billion  
p o u n d s of m ilk  w e re  u tilized  in  th e  
p ro d u ctio n  o f 3 ,1 6 5 ,9 0 6 ,0 0 0  p o u n d s of  
e v a p o ra te d  m ilk , re p re s e n tin g  a  5 0  p e r ­
c e n t  in cre a se  o v e r  th e  p a s t  five y e a rs ,  
a c c o rd in g  to  P ro f e s s o r  M a rq u a rd t .  
B e c a u s e  of th e  in cre a se d  u se  of e v a p ­
o ra te d  m ilk , re s e a rc h  w a s  u n d e rta k e n  
in  th e  S ta tio n  d a iry  la b o ra to ry  o n  th e  
c u rd  s tre n g th  a n d  o th e r  p ro p e rtie s  o f  
th e  p ro d u c t  a t  th e  re q u e st of th e  E v a p ­
o ra te d  M ilk  A ss o c ia tio n .

In  th e se  stu d ies  i t  w a s  d e m o n s tra te d  
th a t  re -m a d e  e v a p o ra te d  m ilk  a s  g e n ­
e ra lly  u se d  a s  a  fo o d  fo r  in fa n ts  h a s  a  
c u r d  s tre n g th  th a t  co m p lie s  w ith  th e  
s ta n d a rd s  se t b y  th e  A m e ric a n  M e d ica l  
A s s o c ia tio n  fo r  th e  c u rd  s tre n g th  fo r  
s o ft c u rd  m ilk . I n  fa c t ,  re -m a d e  e v a p ­
o ra te d  m ilk  w a s  fo u n d  to  h a v e  a  s o fte r  
c u rd  th a n  o th e r  ty p e s  o f  m ilk  d esig n ed  
fo r  in fa n t fe e d in g , s u c h  a s  h o m o g e n iz e d  
m ilk  an d  s o -ca lle d  sp e cia l m ilk s.

R e -m a d e  e v a p o ra te d  m ilk  w ill n o t  
s e p a ra te  in to  la y e rs  o f  v a r y in g  c o m p o ­
sitio n  u p o n  s ta n d in g  a s  d o es w h o le  u n ­
tre a te d  m ilk . T h is  is  re g a rd e d  a s  
a n  im p o r ta n t  a d v a n ta g e  a s  it  in su re s  
u n ifo rm ity  w h en  u se d  in  th e  h o m e. 
T h ro u g h  th e  co o p e ra tio n  o f th e  E v a p ­
o ra te d  M ilk  A s s o c ia tio n , sam p les  of  
e v a p o ra te d  m ilk  o f  c o m p a ra b le  c o m ­
p o sitio n  w e re  o b ta in e d  f ro m  m a n y  
s e ctio n s  o f  th e  U n ite d  S ta te s , th u s  
a id in g  g r e a tly  in  th e  c o n d u ct o f th e  
e x p e rim e n ts .
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The “Cream Top” Type Bottle for Laboratory 
Sampling of Homogenized Milk

J oseph Levine and Rubin H. Feingold
Chemists, Bureau o f F ood  and Drugs, D epartm ent o f H ealth, N ew  Y ork, N. Y.

Th e  increasing consumption of homo­
genized milk has made necessary 

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

The United States Public Health 
Service defines homogenized milk as 
“milk which has been treated in such 
manner as to insure break-up of the fat 
globules to such an extent that after 
48 hours storage no visible cream sep­
aration occurs on the milk and the fat 
percentage of the top 100 c.c. of milk 
in a quart bottle, or of proportionate 
volumes in containers of other sizes, 
does not differ by more than 5 percent 
of itself from the fat percentage of the 
remaining milk as determined after 
thorough mixing.” 1

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

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

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

In our laboratory we have found it 
very convenient to use the “cream 
top” type of milk bottle for the purpose

1 Public H ealth  Bulletin No. 220 (1 9 3 9  Edition  
M ilk O rdinance and Code).

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

F i g u r e  1

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

In  making the analysis for the fat 
content it has been our experience that

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

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

Plunger Apparatus and Adjustment in Milk Bottle
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New Developments in Milk Plant Equipment*
Ο . K. B u r r o w s

Cherry-Burrell Corporation, Chicago, III.

IN the coming months or years of 
this emergency, many executives of 

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

,If you have heard Mr. Knudsen, you' 
know that he speaks bluntly and from 
the heart. He says what he means. 
H e said : ■ ,

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

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

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

*  P resen ted  a t the 15th  A n n ual C o nferen ce o f the 
N e w 'Y o r k  S ta te  A sso ciation  o f D a iry  and M ilk  
In sp ecto rs  (now  N ew  Y o rk  S ta te  A sso cia tion  of 
M ilk  S a n ita r ia n s ) , Sep tem ber 2 4 , 2 5 , and 2 6 , 1941.

These are the people that the dairy 
industry and the equipment manufac­
turers are going to have to persuade to 
get us the materials needed to manu­
facture some of the equipment to be 
installed in America in 1942.

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

P r i m a r y  M a t e r i a l s

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

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

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

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

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

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

, business men— that they can get pri­
ority ratings for equipment to produce 
evaporated milk, dried milk, and cheese 
by writing to the Office of Production 
Management in Washington.

S u b s t i t u t e  M a t e r i a l s

The selection of alternate materials 
is a very interesting subject, and I  just 
want to touch hurriedly on a few 
points that I  think will be of interest 
to you. In  the first place, an alternate 
material must be as usable as the one 
that it replaces. And that is quite an 
order for our engineering and research 
people!
: F o r example, plastic parts are going

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

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

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

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

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

In  our industry some alternate ma^ 
terials have been selected for insula­
tion. Take a storage tank. The job 
there is to keep the milk cool. The 
lower jacket has to support the weight 
of the tank and milk, therefore you 
need a good substantial insulator 
there— cork. And cork we have. B u t 
how long we will be getting cork no 
one knows, so the upper half of the 
tanks may be taken care of with fibre 
glass, or insulations of that type very 
successfully.
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W e  a re  g o in g  to  ru n  in to  all k in d s  
of th ese  d ifficulties. E n a m e le d  u ten sils  
in ste a d  o f a lu m in u m  u ten sils . M u ch  
eq u ip m en t h a s  been  p a in te d  w ith  
a lu m in u m . N o w  th e  c h a n g e -o v e r  is to  
w a s h in g -p o w d e r-re s is tin g  o r  c a u s tic -  
re s is tin g  en am el p ain ts .

P la s t ic  b ases w ill be u sed  fo r  a g i­
ta to r s , o r  g e a rs , o r  .· finishes. W e  h ad  
a n  in te re s tin g  on e th e  o th e r  d ay . 
R u b b e r t i r e s : y o u ’d th in k  th e  t ire  
m a n u fa c tu re rs  w ou ld  h a v e  a  sufficient 
su p p ly  of ru b b e r to  m ak e  ru b b e r tire s , 
b u t th e re  m u s t be a  lo t o f th in g s  m o v ­
in g  on  ru b b e r tire s  in th is  w o rld  b e -  
c a u se  y o u  c a n ’t  g e t  th e m , an d  th e  su b ­
s titu te  m a y  be a  com b in atio n  of co tto n  
a n d  p h en o lic  resin , w h ich  seem in gly  
m ak es a  V ery g o o d  su b stitu te .

W ith  th e  sh o rtag e , of n ick el co n tin u ­
in g , w e m a y  co m e  to  th e  u se of s tra ig h t  
ch ro m e . W h e n  stain less  steel first  
cam e in to  b eing , th a t  m e ta l w a s  s tra ig h t  
ch ro m e . T h e re  w a s  n o n ick el p re se n t. 
I t  w as d isco v e re d  b y a  m a n  in  E n g ­
lan d , S h o rtly  a fte rw a rd , h o w e v e r , th e  
K ru p p s , in  G e rm a n y , fo u n d  th a t  th e  
ad d itio n  of 8  p e rc e n t o f n ick el m a d e  a  
sta in less  s tee l sh e e t m o re  w o rk ab le . 
I t  w o u ld  w eld  b e tte r  a n d  h an d le  b e t­
t e r  ; i t  w a s  e a s ie r  to  h e a t, e a s ie r  to  ro ll, 
e t c e te ra , so  th e  o rig in a l s tra ig h t  
c h ro m e  s ta in le ss  s teel w a s  m o re  o r  less  
d ro p p ed .

W e  fa ce  a  n ick el s h o rta g e , n ick el 
b ein g  n eed ed  fo r  n a tio n a l d efen se, an d  
so  w e a r e  to ld  w e  m u s t u se  s tra ig h t  
c h ro m e . H e r e  a re  a  co u p le  of p ieces  
o f s a n ita ry  tu b in g  th a t  lo o k  ju s t  alik e. 
O n e  is c h ro m e -n ick e l steel a n d  th e  
o th e r  is  c h ro m e  steel. T h e y  polish  
ju s t  a s  w ell, ju s t  a s  sm o o th . T h e y  
seem  to  p a ss  th e  te s t  fo r  c o rro s io n  an d  
to  w eld  ju s t  a s  w ell. Y o u  c a n n o t tell 
th e  tw o, a p a r t ,  e x c e p t  in  o n e w a y :  
w h en  y o u  p u t a  m a g n e t o n  o n e a n d  it 
is  m a g n e tic  y o u  k n o w  th a t  is th e  
c h ro m e -s te e l  p iece . Y o u r  c h ro m e -  
n ick el s te e l, of c o u rs e , is  n o n m a g n e tic .  
T h e re fo re , y o u  k n o w  th e  d ifferen ce  
b etw een  th e  tw o  b y  th is  sim p le te s t.
‘ . O u r  re s e a rc h  d e p a rtm e n t h a s  ch eck ed  
th is  c h ro m e -s te e l fo r  c o rro s io n  by an

a c ce le ra te d  la c tic  a c id  im m e rsio n  te s t  
o v e r  2 4  o r  4 8  h o u rs  a n d  finds i t  q u ite  
acce p ta b le . W e  tr ie d  th e  effect o f  
w a sh in g  p o w d e rs , c i tr ic  a c id , e t  c e te ra ,  
a n d  find th a t  i t  s ta n d s  up  v e r y  w ell.

N o w  th e  re a s o n  c h ro m e -s te e l w a s  
d e se rte d  b ack  in  ’2 9 ,  ’3 0  a n d  ’31  w a s  ' 
b ecau se  a t  th a t  tim e  in  th e  "melts” o r  
"heats” in  th e  steel m ills  th e y  w e re  n o t  
able to  g e t  th e  c a rb o n  u n ifo rm ly  d is ­
trib u te d  th ro u g h  th e  sh e e ts , so  th e re  
w e re  h a rd  an d  so ft sp o ts . Y o u  m ig h t  
h av e  a  f r a c tu re  o r  c ra c k  in  th e  sh eet  
d u rin g  fa b rica tio n . I n  re c e n t y e a rs  
th e y  h a v e  b een  ab le to  c o n tro l th is  fae ­
to r  to  such  a n  e x te n t  th a t  y o u  h a v e  a  
m a te r ia l  w h ich  c a n  be d ra w n  in  a  tu be  
su ch  a s  th is  an d  still be a n  a c ce p ta b le  
a lte rn a te  m a te ria l .

In  designing dairy equipment, the 
first consideration is to develop the 
simplest combination o f parts that can , - 
be developed and do the job that has to 
be done in an acceptable manner. I t  
must be economical, as you have 
pointed out in the discussion .this 1 
morning, and it must have in it all the 
known principles of sanitary design 
which will make it reasonably trouble-· 
proof, and make it possible to keep it 
clean and sanitary at all times.

S a n i t a r y  P r i n c i p l e s

D u rin g  th e  p a s t fifteen  y e a r s  w e  
h a v e  seen  a n  a ccu m u la tio n  o f s a n ita ry  
p rin cip les  w h ich  h a v e  b een  s e t d ow n . 
T h e r e  is n o  t e x t  b o o k  o th e r  th a n  p e r­
h ap s th e  U .  S . P u b lic  H e a lth  S e rv ic e  
co d e , th e  s ta te  co d e s, a n d  th e  c ity  
co d es. In  a d d itio n  to  th e  co d e s, w e  
h av e o u r  v a r io u s  s ta te  a n d  lo cal p u b lic  
h ealth  officials to  g u id e  u s  in  th o s e  . 
th in g s  w h ich  w e  d o  w ro n g .

T o o  o ften , th e re  a r e  n o  tw o  fello w s  
w h o seem  to  w a n t th e  sa m e  th in g , 
w h ich  is  a  v e r y  difficult s itu a tio n  fo r  
th e  fa b ric a to r . B u t  th e re  h a v e  b een  
lo n g  s trid e s  m a d e  to w a r d  s ta n d a rd iz a ­
tio n . T h e  p io n e e rin g  w a s  d on e b y  th e  
In te rn a tio n a l A ss o c ia tio n  o f · : M ilk  
D e a le rs  th ro u g h  th e ir  S im p lified  P r a c -
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tice Committee. Their early standardi­
zation work was on sanitary fittings to 
obtain interchangeability because used 
in practically all dairy plants.

That led to the 3A or Three Asso­
ciations Committee, of which your

Secretary has been a very active mem­
ber, made up of three members of the 
International Milk Dealers Associa­
tion, three from the International Asso­
ciation of Milk Sanitarians with which 
you are affiliated, and three from the

F igure 1
"Clear Vision ” R ecessless, S hort Radius Bend, T hreaded  B oth  Ends

F igure 2
. "Clear Vision," R ecessless, S hort Radius Bend, with Plain Ferru le and H exagon

Union Nut on One End
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Technical Committee of the Dairy In­
dustry Supplies Association, our ma­
chinery group. I understand that the 
ice cream group is cooperating so we 
may have to call the accepted items 
4A Standards now. This activity 
started back in 1935, principally with 
the attempt, at that time, to eliminate 
soldered fittings. Solderless fittings

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

F igure 3
Close Coupled, R ecessless Reducer, 3-Inch to ly i-In ch , Threaded One End

TIGURE 4
ly i- In ch  R ecessless T hreaded  Ferru le
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Sanitary Stainless P umps 
The newer stainless steel casings on 

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

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

P late T ype Heaters 
Plate type heaters have been thought 

of too much in the past as only for use 
in short-time, high-temperature milk 
pasteurizers. They are equally good

for jobs of heating, cooling, or regen­
eration, singly or all together, and 
various processes can be put in the one 
press because the equipment is compact.

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

R ecorder-Control

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

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

F igure 5
R ecorder-C ontroller fo r  A ccurate T em perature Control o f B atch  Pasteurization
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be no overheating or underheating, 
thus assuring a normal deep cream 
layer and natural flavor.

What is new in this device? First, 
we have the detector pen. The set 
point for this instrument, which is the

F i g u r e  6

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

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

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

. seemed to be necessary to make the 
thing function.

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

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

T h e  operator in a pasteurizing plant 
is a very busy fellow. H e has to 
answer the ’phone, take an order, sell 
a bottle of milk, et cetera. H ere’s a 
device that guarantees the milk has 
been properly held the full thirty 
minutes.

The alarm will keep /‘buzzing” for 
five and a half minutes, until somebody 

’ does something about it, or the “Boss” 
is going to come down from the front 
office plenty fast to see that it is 
turned off.

N ew  P ressure Control S witch

The new pressure control switch 
(Figure 6 )  can be put into a sanitary 
tee or a sanitary line. W e know that 
filter cloths clog up, and we also know 
that about fifteen-pounds pressure dif­
ference between the inlet and outlet is 
sufficient to tear that cloth.

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

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

Cold Mil k  T hermometer

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

I nspector’s T hermometer

The inspector’s thermometer (Figure
7) is described in the U. S . Public 
Health Service Code. I t  can be used 
on high-temperature-short-time appa­
ratus to check the recording or indicat­
ing instruments in use. This .device 
takes the place of some of the gadgets 
you have whittled out— corks, op  one 
thing or another— to get a thermometer 
in to check a temperature operation;. 
Now this inspector’s thermometer can 
be put into the end of a holder tube in 
place of the mercury indicating ther­
mometer and actually measure what is 
going on in that particular instrument.
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F igure 7
U .S.P.H .S. Inspector’s Therm om eter in a Cutaway Section o f a 3A4 Sanitary Fitting

Soaker-T ype Bottle W ashers

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

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

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

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

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

alkalinity. You will see it advertised 
with washers.

S weet W ater Coolers

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

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

Homogenizers

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

A late type of packing has a very 
much smaller area exposed to the 
plunger rods for use in modern high- 
pressure machines. With the advance 
that is taking place in the use of 
homogenized milk and other products, 
the sanitation in this machine must 
have a great deal of attention.
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F igure 8

Old Insanitary H  om ogenizer pack- N ew  V -type Sanitary H om ogen iser
ing with large area  o f exposed packing with sm all surface area

su rface against plunger rod exposed  to plunger rod

R efrigerated T ransport T rucks

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

B r u sh e s

In the October 1940 issue of “A—0 "  
there was an article entitled: “Cinder­
ella Takes a Bow.” I thought that was 
a funny sort of subject, but I read it 
through and I found it dealt with the 
hour in which the operators get 
through and the clean-up starts.

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

P ortable R efrigeration  U n its  

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

S torage T a n k s

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

M il k  V ending M a c h in es  

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

Vending machines need some imme­
diate attention because they are be­
coming more and more widely used.
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S u m m a r y

N o w , in su m m in g  u p , d u rin g  th e  
la st se v e ra l y e a rs  g r e a t  p ro g re s s  h as  
been m ad e  in  th e  d esig n  a n d  c o n s tru c ­
tio n  of co -o rd in a te d  eq u ip m en t fo r  
p ro c e s s in g  m ilk  an d  its  p ro d u cts . In  
a  la rg e  m e a su re  th a t  h as b een  d ue to  
frien d ly  c ritic is m  b y p ub lic h ealth  offi­
c e rs  an d  o u r  ow n  d a iry  p ro d u cts  
m a n u fa c tu re rs .

A  k in d ly  sp ir it has b een  sh o w n  by  
m o st folks, a n d  p a rticu la rly  h ealth

officers, in  a llo w in g  a n  o rd e r ly  p r o ­
ce d u re  in  th e  s u g g e ste d  ch a n g e s . W h e n  
y o u  a r e  in  a  p ro d u ctio n  o p e ra tio n  it  
is  a lw a y s  difficult to  c h a n g e  th in g s  
im m ed iate ly .

S in c e  th e re  is  n o  la s t  w o rd  in  a n y ­
th in g , th e re  shall co n tin u e  to  be p ro g ­
re ss , re g a rd le ss  of o u r p re s e n t co n d i­
tio n . T h e  fa c t  is , it  is th e  belief of  
m o st e n g in eers  a n d  re s e a rc h  m e n  th a t  
a m o n g  th ese  fu tu re  a lte rn a te  m a te r ia ls  
th e re  w ill be m a n y  th a t  w ill b eco m e  
p e rm a n e n t on  o u r a p p a ra tu s .

T W O  U SD A  SPEC IAL ISTS TO  SURVEY D A IR Y  INDUSTRY O F  C EN T R A L  

A N D  SO U TH  A M E R IC A

D r. O . F .  H u n z ik e r  a n d  D r . R .  E .  
H o d g s o n , d a iry  te ch n o lo g is ts  o f th e  
B u re a u  of D a iry  In d u s try , w ill leav e  
W a s h in g to n  soon  to  s ta r t  a  s u rv e y  of 
th e  d a iry  in d u stries  in  th e  C arib b ean , 
C e n tra l, a n d  S o u th  A m e ric a n  co u n trie s .

T h e  s u rv e y  w ill be m ad e  a t  th e  r e ­
q u est of th e  C o o rd in a to r  of In te r -  
A m e ric a n  A ffa irs . T h e  tw o  sp ecialists  
w ill g o  f irs t to  P u e r to  R ic o , w h e re  th e y  
w ill v is it th e  A g ric u ltu ra l  E x p e r im e n t  
S ta tio n  a n d  stu d y  th e  d a iry  in d u stry  of 
th e  Is la n d . F r o m  th e re  th e y  w ill g o  to  
th e  D o m in ican  R ep u b lic , H a i t i ,  C u b a, 
P a n a m a , C o s ta  R ic a , E l  S a lv a d o r, 
G u a te m a la , H o n d u ra s , N ic a r a g u a , an d  
M e x ic o . T h e  seco n d  p a r t  o f th e  s u r ­
v e y  w ill in clu d e th e  S o u th  A m e ric a n  
c o u n tr ie s , a n d  p ro b ab ly  w ill begin  
so m e tim e  in  O c to b e r .

T h e  sp ecia lists  w ill c o lle c t  fa c tu a l  in ­
fo rm a tio n  a b o u t th e  s a n ita ry  p ro d u c ­
tio n , p ro c e s sin g , a n d  d istrib u tio n  of  
m ilk  a n d  o th e r  d a iry  p ro d u cts , an d  
stu d y  th e  p o te n tia l p o ssib ilities  fo r  e x ­
p an sio n  of d a iry  fa rm in g  in  th e  v a r io u s  
c o u n trie s . T h e y  a lso  w ill seek  in fo r­
m a tio n  in e ach  c o u n try  th a t w ill be  
useful to  th e  In te r -A m e r ic a n  In s titu te  
of th e  A g ric u ltu ra l  S cie n ce s  in  fo rm u ­
la tin g  its  co n te m p la te d  d a iry  re s e a rc h  
p ro g ra m . _

E x p a n d in g  th e  d a iry  in d u stry  in 
so m e  o f th e se  co u n tr ie s  w o u ld  n o t on ly  
aid  in d ev elo p in g  a  b e tte r  b alan ced  
a g r ic u ltu re , b ut a lso  w o u ld  im p ro v e  th e  
n u tritio n a l w e lfa re  'o f  g r e a t  n u m b e rs  
o f peop le n o w  c o n trib u tin g  th e ir  tim e  
a n d  e n e rg y  to  th e  Avar e ffo rt, th e  D e ­
p a rtm e n t said .

Thirty-first A n n u a l M e et in g  

O cto b e r  30 and  31 

Headquarters: H o te l Jefferson  

St. Louis, M issouri
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Sanitation of Milk Plant Operations Pays Dividends*
J ames A. T obey, D r .P.H., LL.D.

American Institute o f Baking, Nezv York, N. Y.

T h e  p ro d u ctio n  a n d  side o f m a rk e t  
m ilk  is a  b u sin ess v e s te d  w ith  a  

p u b lic  in te re s t. T h is  p r iv a te  e n te rp rise  
is leg ally  a n d  so cio lo g ica lly  a  m a t te r  of  
c o g e n t p u b lic  c o n c e rn  b e c a u s e :

1. P u r e  m ilk  is  a n  e sse n tia l a r t ic le  o f  
diet.

2 .  M ilk  is  a  p e rish ab le  fo o d  easily  
su scep tib le  to  d a n g e ro u s  co n ta m in a tio n .

3 . T h e  p ro d u ctio n  a n d  d istrib u tio n  
o f c le a n  a n d  sa fe  m ilk  re q u ire s  te c h ­
n ical skill.

M a in ly  fo r  th e s e  re a s o n s  th e  m ilk  
b u sin ess  h a s  b een , n o w  is , a n d  a lw a y s  
w ill be s u b je c t  to  e x te n s iv e  re g u la tio n  
b y th e  S ta te  in  th e  in te re s ts  o f th e  g e n ­
e ra l w e lfa re . W h e n  su ch  re g u la tio n  is 
re a so n a b le  in  sco p e  a n d  a p p lica tio n , it  
is  a s  beneficial to  th e  in d u stry  a s  it  is 
to  th e  p eop le . T h e  p ro d u ctio n  of p u re  
m ilk  w h ich  m e rits  a n d  h a s  th e  co n fi­
d en ce  of th e  c o n su m e r a lw a y s  is g o o d  
b u sin ess.

T h e  d a iry  in d u stry  is n o t a  p ub lic  
u tility  in  th e  a c ce p te d  sen se  of th a t  
p h ra se , a c c o rd in g  to  n o  less a n  a u th o r ­
ity  th a n  th e  S u p re m e  C o u r t  of th e  
U n ite d  S ta te s . In  a  lead in g  d ecision  
u p h o ld in g  th e  N e w  Y o r k  m ilk  co n tro l  
la w , th is  c o u r t  d e cla re d  in  1 9 3 3  th a t  
th e  p ro d u ctio n  a n d  d istrib u tio n  of m ilk  
is a  p a ra m o u n t in d u stry  o f th e  S ta te , 
w h ich  la rg e ly  affects  th e  h ealth  an d  
p ro s p e rity  o f th e  p eop le ( 1 ) .  S a v e  th e  
c o n d u ct o f ra ilro a d s , sa id  th is  trib u n a l, 
n o o th e r  b u sin ess h a s  b een  so th o r ­
o u g h ly  re g im e n te d  a n d  re g u la te d  fo r  
th e  b enefit o f th e  c o m m o n  go od .

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

S elf re g u la tio n  o f m ilk  p ro d u ctio n  
by th e  in d u stry  itself is, h o w e v e r , a s  
a d v a n ta g e o u s  a n d  a s  p ro fitab le  a s  is  
re g u la tio n  im p osed  b y  th e  S ta te  u n d e r  
th e  v e ry  b ro a d  a u th o rity  o f its  p o lice  
p o w e rs . M e re  co m p lia n ce  w ith  official 
ru le s  m a y  re s u lt  in  a n  a c ce p ta b le  m ilk  
su p p ly , b u t m o re  rig id  v o lu n ta ry  m e a s ­
u re s  w ill re s u lt  in  a n  e v en  b e tte r  su p ­
p ly  o f th is  in d isp en sab le  fo o d . A c h ie v e ­
m e n t of th e  u tm o s t  in  s a n ita tio n  in  
m ilk  p la n t o p e ra tio n s  is  a  re la tiv e ly  in ­
e x p e n s iv e  p ro c e d u re  w h ich  p a y s  ric h ly  
in  d iv id en d s o n  th e  in v e stm e n t. T o o  
m a n y  m e m b e rs  o f th e  in d u stry  fa il to- 
re a liz e  th is  a x io m a tic  fa c t .

P ure M il k  in  W ar and P eace

P u r e  m ilk  is th e  m o s t  n e a r ly  p e rfe c t  
fo od  a t  a n y  tim e, b u t in  tim e  of w a r  
th is  w h o leso m e, n o u rish in g  fo o d  is 
ev e n  m o re  sig n ifican t. M ilk  is p ro m i­
n e n tly  fe a tu re d  in  th e  n a tio n a l n u tr itio n  
p ro g ra m  s p o n so re d  b y th e  fe d e ra l g o v ­
e rn m e n t in  c o o p e ra tio n  w ith  scie n ce  
a n d  in d u stry . M o r e  m ilk  a n d  d a iry  
p ro d u c ts  a re  b ein g  p ro d u ce d  to d a y  
th an  e v e r  b efo re , fo r  o u r  o w n  benefit 
an d  th e  b enefit of o u r  allies.

A lth o u g h  p u re  m ilk  h a s  been  r e ­
g a rd e d  a s  th e  b e st a ll-a ro u n d  fo o d  fo r  
y o u n g  a n d  old , m a n y  o th e r  v alu ab le  
p ro te c tiv e  fo o d s a r e  b ein g  p ro p e rly  
s tre ss e d  in  th e  m o d e rn  n u tritio n a l  
m o v e m e n t. T h e  n ew  e n rich e d  w h ite  
b re a d s, c o n ta in in g  v ita m in s  a n d  m in ­
e ra ls  natural· to  w h o le  w h e a t, a r e  r e ­
ce iv in g  w e ll-m e rite d  a c c la im , a n d  m u ch  
a tte n tio n  is b ein g  g iv en  to  m e a ts , fru its ,  
e g g s , g re e n  an d  y ello w  v e g e ta b le s , a n d  
fo rtified  m a rg a r in e s , a s  n e c e s s a ry  p a rts  
of w e ll-co n s tru c te d  d aily  d ie ta rie s .
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In s te a d  o f b ein g  in  th e  v a n g u a rd  o f th e  
p ro te c tiv e  fo od s, p u re  m ilk  to d a y  is 
m e re ly  on e of th em . S o m e  of th is  loss  
of p o sitio n  is due to  sh o rt-s ig h te d n e ss  
a m o n g  le a d e rs  o f th e  d a iry  in d u stry .

T h e  w a r  h a s , o f  c o u rs e , im p o sed  c e r ­
ta in  d ifficulties u p o n  th e  d a iry  in d u s­
try . A lth o u g h  d a iry in g  is  p ro p e rly  
ra te d  a s  a  v ita l civ ilian  in d u stry , an d  
so m e d e g re e  of p rio r ity  is g iv en  to  
n e ce s sa ry  d a iry  eq u ip m en t, th e re  a re  
s h o rta g e s  in  m a n y  c rit ic a l  m a te r ia ls  
n eed ed  fo r  th e  p ro p e r  m a in te n a n ce  of 
m ilk  p la n t o p e ra tio n s  ( 2 ) .  M ilk  c o n ­
tro l officials m u s t re c o g n iz e  th is  fa c t  
a n d  m u s t be reaso n ab le  a n d  lib era l in  
th e  e n fo rce m e n t of c e rta in  re g u la tio n s .

D esp ite  th e  difficulties w ith  eq u ip ­
m e n t a n d  w ith  o cca sio n a l lack  of p e r ­
son nel, a n y  p ro g re s s iv e  d a iry m a n  c a n  
e asily  p ro d u ce  c le a n  a n d  sa fe  m ilk , o r  
m ilk  th a t  h a s  b een  ob tain ed  in  a  h y ­
g ie n ic  m a n n e r  a n d  th en  p ro p e rly  p a s ­
te u riz e d . T h e  p rin cip al fa c to rs  in  th e  
p ro d u ctio n  o f su ch  a  d esirab le  m ilk  su p ­
p ly  m a y  b e  su m m a riz e d  a s  fo llo w s ( 3 ) :

1 . G lean, h e a lth y , w ell-fed  c a ttle .
2 .  H e a lth y  em p loy ees u sin g  s a n ita ry  

m eth o d s.
3 . P r o p e r  eq u ip m en t th a t  is p ro p ­

e rly  c lean ed  o r  s te riliz e d  a fte r  
e ach  u se.

4 .  P a s te u r iz a tio n  of th e  m ilk  b y  
s ta n d a rd  m eth o d s.

5 . A d e q u a te  co o lin g  o f th e  m ilk .
6 . P r o p e r  c a re  in  b o ttlin g , h an d lin g , 

a n d  d e liv e ry  of th e  m ilk .

T h e  Costs of S anitation

S a n ita tio n  g e n e ra lly  re p re s e n ts  a n  
e x tre m e ly  sm all fra c tio n  of th e  c o s t  of 
p ro d u ctio n  a n d  d istrib u tio n  of m a rk e t  
m ilk . O n  th e  fa rm , th e  p rin cip a l c o s t  
item s in  m ilk  p ro d u ctio n  a r e  fo r  feed  
a n d  la b o r, w h ich  to g e th e r  a c c o u n t fo r  
n e a rly  tw o -th ird s  of th e  to ta l  c o s t to  
th e  d a iry m a n . T h e  d is tr ib u to r ’s la r g ­
e s t item s o f e x p e n s e  a re  h is  p a y m e n ts  
to  th e  fa rm e r  a n d  h is  la b o r c h a rg e s ,  
T h e s e  tw o  m a in  item s re p re s e n tin g  
a b o u t 7 0  p e rc e n t of th e  d e a le r’s to ta l  
co sts .

In  a  co m p re h e n siv e  s tu d y  o f  d a iry  
m a n a g e m e n t in  M ic h ig a n , m a d e  o n  
4 9 9  fa rm s  d u rin g  th e  y e a r s  1 9 3 2 - 1 9 3 6 ,  
it  w a s  re p o rte d  th a t  fe e d  re p re s e n te d  
4 1  p e rc e n t of th e  an n u a l c o s t o f m ilk  
p ro d u ctio n , la b o r 2 1  p e rc e n t, m a n a g e ­
m e n t 1 0  p e rc e n t, b u ild in g s a n d  eq u ip ­
m e n t  7  p e r  c e n t, co w  d e p re c ia tio n  5  
p e rc e n t, in te re s t on  c o w  3  p e rc e n t, bull 
e x p e n se s  3  p e rc e n t, a n d  m isce lla n e o u s  
1 0  p e rc e n t ( 4 ) .  C o sts  o f sa n ita tio n  
a p p a re n tly  a r e  in clu d ed  in  th is  1 0  p e r ­
c e n t f o r  m isce lla n e o u s  ite m s . E ls e ­
w h e re  in  th is  r e p o r t  i t  is sh o w n  th a t  
th e  c h a rg e s  p e r  co w  p e r  y e a r  fo r  p r o ^  
d u cin g  m a r k e t  m ilk  w e re  $ 1 3 8 .7 6  in  
c o n tra s t  to  $ 1 3 7 .5 4  fo r  co n d e n se ry  
m ilk , o r  a  d ifferen ce  of $ 1 .2 2  p e r  co w  
p e r  y e a r  fo r  th e  m ilk  h a v in g  m o re  rig id  
s a n ita ry  s ta n d a rd s .

A  m o re  re c e n t  co m p a ris o n  b etw een  
th e  c o s ts  o f p ro d u cin g  fluid  m a rk e t  
m ilk  a n d  m ilk  f o r  a  m a n u fa c tu re d  
m a rk e t , in  th is  in s ta n ce  e v a p o ra te d  
m ilk , h a s  b een  p u b lish ed  b y  a  la rg e  
d a iry  c o r p o r a t i o n ( 5 ) .  T h is  r e p o r t  
sh o w s th a t  th e  a v e ra g e  e x t r a  c o s ts  fo r  
p ro d u cin g  fluid m ilk  o n  3 7 6  fa rm s  in  
elev en  m a rk e ts , w h ich  co m p lied  w ith  
th e  U .  S .  P u b lic  H e a lth  S e rv ic e  S ta n d ­
a rd  O rd in a n c e  o r  w ith  lo cal m ilk  o rd i­
n a n ce s , a m o u n te d  to  $ 0 ,3 3 3 7  p e r  cw t.,  
o f w h ich  $ 0 .2 4 2 6  w a s  fo r  o rd in a n ce  
C om pliance, a n d  $ 0 .0 9 1 1  w a s  fo r  e x t r a  
tra n s p o rta tio n . T h e ' e x t r a  co s ts  fo r  
p ro d u cin g  th e  fluid m ilk  co n sis te d  of  
in cre a se d  la b o r c h a rg e s , b u ild in g  im ­
p ro v e m e n ts , d e p re cia tio n  o f eq u ip m en t, 
e x t r a  sup plies, a n d  tra n s p o rta tio n . 
L a b o r  w a s  th e  la rg e s t  s in g le  item , 
a m o u n tin g  to  $ 0 .1 3 8 5  p e r  cw t.

I f  c o m p a riso n s  w e re  av ailab le  b e­
tw e e n  th e  c o s ts  o f p ro d u ctio n  of fluid  
m a rk e t  m ilk s o f d ifferen t g ra d e s  an d  
q u alities , in ste a d  of b etw een  fluid m ilk  
a n d  m a n u fa c tu re d  m ilk , th e  a d d e d  c o s t  
of m o re  effectiv e  s a n ita ry  p ro c e d u re s  
w o u ld  be slig h t. C ertified  m ilk  m a y  
c o s t  co n sid e ra b ly  m o r e  to  p ro d u ce  th an  
m o s t o th e r  g ra d e s , b u t th e se  c o s ts  a r e  
d u e  in  p a r t  to  th e  re la tiv e ly  sm all v o l­
u m e o f p ro d u ctio n  a n d  in  p a r t  to  th e



J ournal of Milk  T echnology 2 1 7

la rg e , a n d  o fte n  e x c e s s iv e , fe e s  p a id  to  
m e d ica l m ilk  co m m issio n s  a n d  to  lo ca l  
a n d  n a tio n a l a s so cia tio n s  o f th is  w a n ­
in g  in d u stry .

T h e  P en a lties  of P oor S anitation

T h e  e v e r la s tin g  v a lu e  o f  e te rn a l  v ig i­
la n ce  in th e  h y g ie n ic  p ro d u ctio n  o f  
m ilk  is e a s ily  d e m o n s tra te d  b y  th e  u n ­
fo rtu n a te  e x p e rie n c e s  o f d a iry m e n  a n d  
d e a le rs  w h o  h a v e  b een  n e g lig e n t t in  
s a fe g u a rd in g  th e ir  m ilk  su p p lies . A s id e  
f r o m  th e  p ossib ility  o f  ju stifiab le  c r im ­
in al a c tio n  fo r  su ch  n e g lig e n ce  in  th e  
p ro d u ctio n  o f a n  e sse n tia l fo o d , th e  
o ffen d in g  d a iry m a n  o r  d is tr ib u to r  is  
also  liab le  in  civ il a c tio n s  f o r  d a m a g e s  
o r  in ju r ie s  c a u s e d  b y  th e  co n su m p tio n  
of co n ta m in a te d  o r  u n w h o le so m e  m ilk  
a n d  d a iry  p ro d u cts  ( 6 ) .

T h a t  su ch  litig a tio n  is a  c o n sta n t  
m e n a c e  to  th e  m ilk  d e a le r is  sh o w n  n o t  
on ly  by th e  re c o r d  of a c tu a l  ; c o u r t  
c a se s , b u t b y  th e  re c o r d  of a n n u a l d is­
e ase  o u tb re a k s  ca u se d  by in sa n ita ry  
m ilk . S in c e  1 9 2 3  th e re  h a v e  b een  r e ­
p o rte d  a n  a v e ra g e  o f 4 2  ep id em ics o f  
m ilk -b o rn e  d isease  in  th is  c o u n try . I n  
1 9 3 9  th e re  w e re  4 1  su ch  o u tb re a k s , 
w ith  2 ,5 0 9  ca se s  of d isease  a n d  7  
d e a th s , m o stly  d ue to  c o n ta m in a te d  
ra w  m ilk  ( 7 ) .  I n  th a t  y e a r  s i x  ep i­
d em ics  o f se p tic  s o re  th ro a t  d u e  to  
m ilk  ca u se d  a lm o s t h alf, o r  1 ,2 8 2 ,  o f  
th e se  p re v e n ta b le  c a s e s  o f  d isease .

S in c e  civ il a c tio n s  in  th e  lo w e r  
c o u rts  a r e  se ld o m  p u b lish ed  in  th e  law  
re p o r ts , c ita tio n s  c a n  b e  g iv e n  h e re  
o n ly  to  so m e  of. th e  m o re  im p o r ta n t  d e­
cisio n s  w h ich  re a c h e d  s ta te  a n d  fe d e ra l  

-  c o u rts  o f a p p e a ls . T h e s e  d ecisio n s  b y  
c o u rts  o f la s t  r e s o r t  a re , h o w e v e r , im ­
p re s s iv e  e x a m p le s  o f th e  p e n a ltie s  of 
p o o r  m ilk  sa n ita tio n .

L ia b il it y  for U ndulant F ever

W h e n  a n  a r t ic le  o f fo o d , su ch  a s  
m ilk , is  sold  fo r  h u m a n  co n su m p tio n , 
th e  se lle r is g e n e ra lly  p re s u m e d  a t  law  
to  w a r r a n t  th a t  it  is  so u n d  a n d  w h o le­
so m e, a n d  fit fo r  co n su m p tio n . S u c h  
a n  im p lied  w a rr a n ty  o f  th e  w h o le so m e ­

n ess o f fo o d  s e ts  u p  a  c o n tra c tu a l  re la ­
tio n sh ip  b e tw e e n  th e  v e n d o r  a n d  th e  
v en d ee , f o r  th e  b re a c h  o f w h ich  th e  
b u y e r m a y  su e . B u t  th e  p u r c h a s e r  o f  
u n w h o leso m e fo o d  a ls o  h a s  a n o th e r  
re m e d y  a t  la w . H e  m a y  b r in g  s u it  
a g a in s t th e  se lle r  o r  p ro d u c e r  o f th e  
fo o d  f o r  n e g lig e n ce , a n  a c tio n  w h ich  is  
n o t p re d ic a te d  u p o n  a  c o n tra c tu a l  re la ­
tio n sh ip , b u t  is  d u e  to  a  le g a l w ro n g ,  
o r  t o r t  ( 8 ) .  I f  th e  se lle r , p ro d u c e r , o r  
m a n u fa c tu re r  o f  th e  fo o d  h a s  v io la te d  
a  law  o r  s a n ita ry  re g u la tio n , n e g lig e n ce  
w ill be p re su m e d .

E a r l y  in  1 9 3 7  a n  in d iv id u al l iv in g  in  
E v e r e t t ,  W a s h in g to n , w a s  a d v is e d  b y  
a  m e m b e r o f th e  h e a lin g  c u lt  k n o w n  a s  
s a n ip ra c tic  to  g iv e  r a w  m ilk  t o  h is  
e le v e n -y e a r -o ld  d a u g h te r . H e  in ­
s tru c te d  h is  m ilk  d e a le r  to  . le a v e  o n e  
b o ttle  o f  r a w  m ilk  a n d  o n e  b o ttle  o f  
p a ste u riz e d  m ilk  e a c h  m o rn in g . W i t h  
c h a r a c te r is t ic  efficien cy , th e  d e a le r  f r e ­
q u en tly  le ft o n ly  th e  ra w  m ilk , w h ich  
th e  c u s to m e r  co n su m e d , a n d  a s  re s u lt  
o f w h ich  h e  b e ca m e  afflicted  w ith  
u n d u la n t fe v e r . F o r  th is  in ju r y  h e  
su ed  th e  m ilk  d e a le r , th e  d a iry  c o m ­
p a n y  fro m  w h ich  th e  d e a le r  h a d  o b ­
ta in e d  th e  ra w  m ilk , a n d  th e  fa r m e r  
w h o w a s  th o u g h t to  h a v e  p ro d u ce d  it .

I n  th e  lo w e r  c o u r t  w h e re  th e  o r ig in a l  
c a s e  w a s  tr ie d , a  ju d g m e n t f o r  d a m ­
a g e s  w a s  a w a rd e d  to  th e  c u s to m e r  
a g a in s t th e  m ilk  d e a le r  w h o  d e liv e re d  
th e  ra w  m ilk  a n d  th e  d a iry  c o m p a n y  
w h ich  fu rn ish e d  th e  m ilk  to  th e  d e a le r , 
b u t s in ce  th e re  w a s  so m e d o u b t a s  to  
th e  p re c ise  s o u rc e  o f th is  im p u re  m ilk , 
th e  c a s e  a g a in s t  th e  p ro d u c e r  w a s  d is­
m isse d . O n  ap p e a l, th e  ju d g m e n t o f  
th e  tr ia l  c o u r t  w a s  u p h eld  in  1 9 4 0  b y  
th e  S u p re m e  C o u r t  o f W a s h in g to n ,  
w h ich  p o in te d  o u t, a m o n g  o th e r  th in g s , 
th a t  i t  is  th e  d u ty  o f th e  se lle r  o f  th e  
m ilk  to  a s c e r ta in  a t  h is  p e ril  th e  
w h o leso m en ess  o f th e  fo o d  w h ich  h e  
sells  ( 9 ) .

P re v io u s ly , in  1 9 3 7 ,  a  S u p e r io r  
C o u r t  in  W a s h in g to n  h a d  a w a rd e d  
$ 1 ,9 4 6 .5 0  in  d a m a g e s  a g a in s t  a  m ilk  
co m p a n y  a n d  a  m ilk  p ro d u c e r  f o r  a
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c a se  of u n d u lan t fe v e r cau sed  by ra w  
m ilk . A p p a re n tly  th is  ca se  w a s  n o t  
a p p ealed  ( 1 0 ) .

In  1 9 3 6  a  s im ila r ca se  w a s  a d ju d i­
c a te d  in  V irg in ia  ( 1 1 ) .  In  th is  in ­
s ta n c e  th e  so n  o f th e  c u s to m e r c o n ­
tr a c te d  u n d u la n t fe v e r  a s  th e  re s u lt of  
d rin k in g  in fected  m ilk . I n  su sta in in g  
a  ju d g m e n t fo r  th e  d efen d an t d a iry  

. co m p an y  in  th is  ca se , th e  S u p re m e  
C o u r t  o f A p p e a ls  o f V irg in ia  p o in ted  
o u t th a t  w h ile  th e  la w  re co g n iz e s  a n  
im p lied  w a rr a n ty  fo r  th e  w h o leso m e­
n ess o f m ilk , th e re  w a s  a c tu a lly  n o c o n ­
tra c tu a l  re la tio n sh ip  b etw een  th e  son  
a n d  th e  se lle r o f th e  m ilk , an d  th e  w a r ­
ra n ty  did  n o t ap p ly  to  su b ven d ees. 
T h e  m ilk  d ealer ce rta in ly  w ou ld  h av e  
been  liable fo r  n eg lig en ce  fo r  th e  sale  
o f th is  in fected  m ilk , b u t th e  cu s to m e r  
m a d e  th e  fa ta l  m ista k e  of n o t  in s titu t­
in g  su it w ith in  on e y e a r , a s  re q u ire d  
by th e  V irg in ia  law  fo r  su ch  to r t  
a ctio n s. T h is  d ecisio n  se ts  fo rth  th e  
sam e leg al p rin cip les  a s  d oes th e  W a s h ­
in g to n  ca se , b ut th e  p laintiff failed  to  
g e t  relief b ecau se  o f h is ta rd in e ss , o r  
th a t  of his a tto rn e y .

L ia b il it y  for I m pu re  M il k  and 
Da iry  P roducts

O n  n u m e ro u s  o c c a sio n s  th e  c o u rts  
h a v e  u p h eld  ju d g m e n ts  fo r  d a m a g e s  in  
ca se s  o f illness o r  in ju r y  d ue to  im p u re  
m ilk  a n d  o th e r  d a iry  p ro d u c ts  ( 1 2 ) ;  
I n  1 9 1 8 , fo r  e x a m p le , th e  N e w  Y o r k  
C o u r t  o f  A p p e a ls  ru le d  in  a  lead in g  
d ecisio n  th a t  a  d ru g g is t  w h o  so ld  ice  
c re a m  fo r  im m e d ia te  co n su m p tio n  w a s  
liab le  fo r  sick n ess  c a u s e d  b y  th is  
fo o d  ( 1 3 ) .  I n  a  re c e n t  c a se  th e  F e d ­
e ra l C ircu it  C o u r t  of A p p e a ls  fo r  th e  
S e v e n th  C irc u it  affirm ed  a  ju d g m e n t  
fo r  $ 6 ,0 0 0  fo r  illness d ue to  u se  of 
e v a p o ra te d  m ilk , w h ich  w a s  p ro v e n  to  
th e  s a tis fa c tio n  of a  lo w e r fe d e ra l c o u rt  
in  Illin o is  to  h a v e  co n ta in e d  th e  b o d y  
o f a  m o u se  ( 1 4 ) .

N o t  all o f th e  d ecisio n s h a v e  been  
a d v e rs e  to  th e  d a iry m a n  o r  m ilk  d ealer. 
I n  a  re c e n t  c a s e  in  L o u is ia n a , w h e re  it  
w a s alleg ed  th a t  a  m a n  a n d  h is  w ife

b ecam e sick  a fte r  d rin k in g  u n w h o le­
som e m ilk , th e  v e rd ic t  w a s  fo r  th e  m ilk  
co m p a n y  o n  th e  g ro u n d s  th a t th e  c u s ­
to m e r  h ad  failed  to  p ro v e  th a t his a il­
m e n t, if a n y , w a s  due to  th e  m ilk  ( 1 5 ) .
I t  w as sh o w n  b y th e  ev id en ce  th a t  th e  
d a iry  fro m  w h ich  th e  m ilk  w a s  d is­
p en sed  w a s  a  m o d e rn  p la n t a p p ro v e d  
by th e  s ta te  a n d  c ity  b o a rd s  of h e a lth , - 
a n d  c o n d u cte d  in  a  s a n ita ry  m a n n e r .

I n  a  re c e n t  M is s o u ri c a s e  in  w h ich  
it w a s  c la im e d  th a t  a n  in fa n t w a s  in ­
ju re d  b y  g la ss  sp lin te rs  in  a  b o ttle  o f  
fluid m ilk , th e  S t .  L o u is  C o u r t  of A p ­
p eals  re v e rs e d  a  d ecisio n  in  fa v o r  o f th e »  
c u s to m e r o n  th e  g ro u n d s  th a t  th e  tr ia l  
ju d g e  im p ro p e rly  in s tru c te d  th e  ju ry  
re g a rd in g  th e  s ize  of th e  n ip p le  u sed  
on  th e  b o ttle  ( 1 6 ) .  T h e  c o u r t  p o in ted  
o u t, h o w e v e r , th a t  if th e  ju r y  fo u n d  a s  
a  fa c t  th a t  th e  m ilk  co n ta in e d  g la ss , 
w h ich  ca u se d  th e  in fa n t’s v io le n t ill­
n ess , th a t fa c t  w o u ld  be sufficien t to  
d ete rm in e  liab ility .

M a n y  of th e se  a lle g e d  in sta n ce s  of 
g la ss  in  m ilk , a n d  m a n y  o f  th e  o th e r  
la w su its  b ro u g h t a g a in s t  m ilk  d e a le rs  
a r e ,  o f c o u rs e , in  th e  ra c k e t  c la ss , b u t  
th is  fa c t  d o es n o t ju s tify  o r  e x c u s e  a n y  
lack  o f v ig ila n ce  b y  m ilk  p ro d u c e rs  an d  
d e a le rs  in  th e  s a n ita tio n  o f th e ir  m ilk  
a n d  o th e r  d a iry  p ro d u c ts . P r o p e r  
s a n ita tio n  an d  h y g ien e  a r e  p o te n t  fa c ­
to r s  in  th e  d efen se  o f su ch  litig a tio n , 
a n d  m a y  a lso  h elp  to  a v o id  it.

R ecen t Cases on t h e  V a lid ity  of 
M il k  Control

D u rin g  th e  p a s t  y e a r  o r  tw o  c o u rts  
of la s t  re s o r t  h av e  h an d ed  d ow n  a  
n u m b e r of in te re s tin g  d ecisio n s  c o n ­
ce rn e d  w ith  v a r io u s  leg al a s p e c ts  of 
m ilk  c o n tro l. T h u s , c ity  o rd in a n ce s  
re q u irin g  th e  p a ste u riz a tio n  of all m ilk  
w e re  su sta in e d  in  A riz o n a  ( 1 7 )  an d  
C a lifo rn ia  ( 1 8 ) ;  a  lo ca l b o a rd  o f h ealth  

- re g u la tio n  to  th e  sa m e  effe ct w a s  u p ­
h eld  a s  v alid  in  M a s s a c h u s e tts  ( 1 7 )  ; 
a n d  a  re q u ire m e n t th a t  p a ste u riz e d  m ilk  
be d isp en sed  o n ly  in  sealed , s te riliz e d  
c o n ta in e rs  w a s  a p p ro v e d  b y  a  e o u r t  in  
Illin o is  ( 2 0 ) .  A  s ta te  law  fo r  th e  c o n -
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tro l  o f B a n g ’s d isease  h as been upheld  
in  V irg in ia  ( 2 1 ) ,  w h ile  a  re g u la tio n  of 
th e  N e w  Y o r k  C ity  B o a r d  of H e a lth  
re q u irin g  p e rm its  fo r  re s a le  of m ilk  
b y p e rs o n s  n o t in  b u sin ess p r io r  to  
Ju n e  1, 1 9 3 9 ,  w a s  u p h eld , w ith  on e  
ju s tic e  of th e  C o u r t  of A p p e a ls  d is­
se n tin g  w ith  re s p e c t  to  th is  ra th e r  
d ra s tic  p ro v isio n  ( 2 2 ) .

S o m e  of th e  re c e n t d ecisio n s h a v e  
ru le d  in  fa v o r  of th e  m ilk  in d u stry  
a n d  a g a in s t th e  ty p e  of m ilk  co n tro l  
a tte m p te d  b y re g u la to ry  a u th o ritie s . 
I n  C h ica g o  a  d a iry  w a s  su ccessfu l in  
c o n te s tin g  a  p ro h ib itio n  b y  th e  b o a rd  
of h e a lth  a g a in s t th e  u se  o f p a p e r  
m ilk  b o ttles  o r  sin g le  s e rv ic e  c o n ­
ta in e rs  ( 2 3 ) .  In  th is  c a s e  th e  F e d e ra l  
C irc u it  C o u r t  of A p p e a ls  ru le d  th a t  
sin ce  su ch  c o n ta in e rs  w e re  p e rm itte d  
b y s ta te  law , th e  lo cal o rd in a n ce  w a s  
v o id  a s  in  d ire c t  co n flict w ith  it.

A n  a c tio n  b y  a  c i ty  h e a lth  c o m m is­
s io n e r in W a s h in g to n  a g a in s t a  m ilk  
d e a le r w h o  sta n d a rd iz e d  h is fluid m ilk  
w ith  ' p a ste u riz e d  h o m o g e n iz e d  c re a m  
w a s  s a n ctio n e d  b y  th e  tr ia l  c o u r t , b u t  
o n  ap p eal w a s  re v e rs e d  b y  th e  S u ­
p re m e  C o u r t  o f th a t  s ta te  ( 2 4 ) ,  w h ich  
said  th a t  su ch  in cre a se  in  th e  c re a m  
line w a s  n o t “ a rtif ic ia l”  a n d  w a s  n o  
v io la tio n  o f e x is tin g  law .

I n  K a n s a s  it  w a s  h e ld  th a t  m ilk  c o n ­
t ro l  is v e s te d  b y  th e  la w s  o f th a t  s ta te  
in  th e  S t a t e  B o a r d  o f A g r ic u ltu r e  a n d  
n o t in  th e  S ta te  B o a r d  o f  H e a lth  ( 2 5 ) ,  
so  th a t  a  c rim in a l a c tio n  b ro u g h t  
a g a in s t  a  m ilk  d e a le r  fo r  v io la tio n  o f  a  
re g u la tio n  o f th e  S ta te  B o a r d  o f H e a lth  
w o u ld  h a v e  to  b e d ism issed . T h e re  
w a s  a  s im ila r  d e cisio n  in  N e w  Y o r k ,  
w h ich  h eld  th a t  th e  D e p a rtm e n t of 
H e a lth  o f  N e w  Y o r k  C ity  co u ld  n o t  
d en y  a  p e rm it  fo r  m a n u fa c tu re  o f  ice  
c re a m  in  a  s a n ita ry  b a se m e n t, o r  re g u ­
la te  su ch  m a n u fa c tu re , b e ca u se  th a t  
m a tte r  w a s  leg ally  th e  fu n ctio n  o f th e  
S ta te  D e p a rtm e n t o f A g r ic u ltu r e  an d  
M a rk e ts  ( 2 6 ) .  I n  N e w  J e r s e y  a  lo ca l  
b o a rd  o f h e a lth  w a s  denied  th e  r ig h t  to  
w ith h o ld  a  p e rm it  to  sell m ilk  m e re ly  
o n  th e  g ro u n d s  th a t  it  lack ed  fu n d s to

in sp e ct th e s o u rc e  o f  su p p ly , w h ich  h ad  
b een  in sp e cte d  a n d  a p p ro v e d  b y  o th e r  
h ealth  d e p a rtm e n ts , in clu d in g  th e  
S ta te  D e p a rtm e n t o f H e a lth  ( 2 7 ) .

In  a  re c e n t M ic h ig a n  c a s e  i t  w a s  
held  th a t  a  fa r m e r  w h o  so ld  a  few  
q u a rts  of m ilk  to  h is  n e ig h b o rs  a n d  
frie n d s w a s  n o t sellin g  “ to  th e  p u b lic ,”  
w ith in  th e  m e a n in g  of th e  la w s  o f th a t  
s ta te  ( 2 8 ) .

S u m m a r y

T h e  p ro d u ctio n  a n d  sa le  o f .m a rk e t  
' m ilk  is a  b u sin ess v e s te d  w ith  a  p u b lic  

in te re s t, a lth o u g h  th e  d a iry  in d u s try  is  
n o t a  p u b lic u tility .

U n d e r  th e  p o lice  p o w e rs  o f th e  s ta te ,  
th e  p ro d u ctio n  a n d  d istrib u tio n  o f m ilk  
m a y  be, a n d  is, e x te n s iv e ly  re g u la te d .

T h e  re a so n a b le  re g u la tio n  of m ilk  is  
of v a lu e  to  th e  in d u stry , a s  a s  a lso  se lf-  
re g u la tio n  b y th e  d a iry  in d u stry  itself .

S a n ita tio n  g e n e ra lly  re p re s e n ts  a n  
e x tre m e ly  sm dll, th o u g h  d efin ite , f r a c ­
tio n  o f th e  c o s t  o f m ilk  p ro d u ctio n  a n d  
sale , b u t it is a lw a y s  a  m o s t  p ro fita b le  
in v e stm e n t.

T h e  p e n a ltie s  of p o o r  sa n ita tio n  m a y  
be e x p e n s iv e  a n d  c o s tly  litig a tio n  fo r  
d a m a g e s  d u e  to  illn ess  o r  in ju r ie s  
c a u s e d  to  c o n su m e rs  b y u n w h o leso m e  
o r  c o n ta m in a te d  m ilk .

O n  n u m e ro u s  b ut n o t  all o c c a s io n s  
th e  c o u r ts  h a v e  u p h eld  a w a rd s  fo r  
su ch  d a m a g e s . A  n u m b e r o f su ch  d e­
cisio n s  a r e  ou tlin ed  a s  e x a m p le s  o f th e  
v a lu e  o f s a n ita ry  c o n tro l pf m ilk  p la n t  
o p e ra tio n s .
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Bacteriological Control of Milk Quality*
L awrence L ittle
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D u r i n g  th e  p a s t few  y e a rs , · p a r tic u ­
la rly  sin ce  th e  a d o p tio n  of try p to n e  

g lu c o s e  e x t r a c t  a g a r  a s  th e  s ta n d a rd  
m e th o d s  m ed iu m  fo r  m a k in g  p late  
c o u n ts  on  m ilk , th e re  h a s  been  in c re a s ­
in g  re s e a rc h  a n d  in te re s t  re la tiv e  to  
th e  b a c te r ia  c o u n t o f p a ste u riz e d  m ilk . 
T h is  h a s  re s u lte d  in  a  m o re  in ten se  
in te re s t in  th e  ra w  m ilk  sup plies th a n  
h a s  p re v io u sly  b een  sh o w n , w ith  th e  
in tro d u ctio n  of la b o ra to ry  p a s te u riz a ­
tio n  a s  a  m e a n s  of w e e d in g  ou t. ra w  
m ilk s w h ich  c o n ta in  la rg e  n u m b e rs  of 
th e rm o d u ric  a n d  th e rm o p h ilic  b a c te r ia .

I t  h a s  b een  w ell estab lish ed  b y n u ­
m e ro u s  w o rk e rs  th a t  th e  th e rm o d u ric  
b a c te r ia  fo u n d  in  p a ste u riz e d  m ilk  
o rig in a te  in  d irty  u te n sils , m ilk in g  m a ­
ch in es, a n d  th e  like on  th e  fa rm .  
H e n c e , a  h ig h  b a c te r ia  c o u n t in  p a s ­
te u riz e d  m ilk  re s u ltin g  f ro m  th e rm o ­
d u r ic  . b a c te r ia  is n o t  a  re fle ctio n  on  
th e  p a ste u riz in g  p la n t, a s  h a s  been  
co m m o n ly  su p p o sed  in  th e  p a s t , b u t a  
d ire c t  reflectio n  o n  th e  su p p ly  o f ra w  
m ilk  fro m  w h ich  th e  p a ste u riz e d  m ilk  
w a s  o b tain ed .

M a c y  ( 1 )  fo u n d  th e rm o d u ric  b a c ­
te r ia  to  be th e  ch ief s o u rc e  o f h igh  
c o u n ts  in p a ste u riz e d  m ilk ; th e re fo re  
in  o r d e r  to  s e c u re  u n ifo rm ly  low  
c o u n ts  in  p a ste u riz e d  m ilk , th e  ra w  
m ilk  co n ta in in g  e x c e s s iv e  n u m b e rs  of 
th e rm o d u ric  b a c te r ia  m u s t be d e te cte d  
a n d  elim in ated  fro m  th e  sup ply .

L a b o r a to r y  p a ste u riz a tio n , o r  so m e  
m o d ifica tio n  of it  h a s  b een  th e  on ly  
m e th o d  d evelop ed  to  d a te  fo r  th e  d e­
te c tio n  of th e rm o d u ric  b a c te r ia . W h ile  
th e re , c a n  be little  o b je c tio n  to  th e  
la b o ra to ry  p a ste u riz a tio n  te s t  itself , th e

* Presented at the Thirtieth # Annual Convention 
of the International Association of Milk Saxii* 
tariahs. 'Tulsa, Oklahoma. October 27 to 29, 1941.

o rig in a l tech n iq u e  of m a k in g  s ta n d a rd  
m e th o d s p la te s  o n  th e  la b o ra to ry -  
p a ste u riz e d  sam p les  is so  cu m b e rso m e  
th a t  i t  is  n o t a  p ra c tic a l  te s t  fo r  th e  
in d u stry . H o w e v e r , s e v e ra l m o d ifica ­
tio n s h av e  b een  p ro p o s e d  w h ich  s im ­
plify th e  p ro c e d u re  co n sid e ra b ly .

M a a c k  ( 2 )  s u g g e s ts  u sin g  a  s ta n d ­
a rd  loop  to  t ra n s fe r  0 .0 0 1  c c . o f th e  
la b o ra to ry  p a ste u riz e d  sam p le  to  p r e ­
v io u sly  p o u re d  a g a r  p la te s  a n d  s tre a k ­
in g  s e v e ra l sam p les o n  o n e p la te . 
H ile m a n  a n d  L e ib e r  ( 3 j  s u g g e s t in ­
c u b a tin g  th e  la b o ra to ry  p a ste u riz e d  
sam p les o v e r  n ig h t a n d  e x a m in in g  
th em  u n d e r  th e  m ic ro sc o p e  fo r  th e  
p re s e n c e  o f  m ic ro c o c c i , w h ich  in d ica te  
th e rm o d u ric  b a c te r ia .

M a llm a n n , B r y a n , a n d  F o x  ( 4 )  d e ­
velo p ed  a  m o d ified  la b o ra to ry  p a s ­
te u riz a tio n  p ro c e d u re  a n d  m ic ro s c o p ic  
e x a m in a tio n  to  d e te c t  th e r m o d u r ic , 
b a cte r ia . I n  th is  p ro c e d u re , o n ly  th e  
liv in g  cells  a r e  s ta in e d  a n d  c o u n te d  
u n d e r  th e  m ic ro sc o p e , a n d  a  m ic ro ­
s co p ic  c o u n t o v e r  4 0 ,0 0 0  b a c te r ia  p e r  
m l. is  co n sid e re d  e x c e s s iv e .

M y e rs  a n d  P e n c e  ( 5 )  d ev elo p ed  a  
m eth o d  in v o lv in g  a n  ov al tu b e  a n d  
s ta n d a rd  loo p , w h ich  em b o d ies a ll th e  
a d v a n ta g e s  of th e  s ta n d a rd  p la te  c o u n t, 
a n d  in  a d d itio n , m a y  b e p e rfo rm e d  a s  
rap id ly  a s  a n y  of th e  a c ce p te d  te s ts  
fo r  g ra d in g  ra w  m ilk  su p p lies . W e  
ob tain ed  v e r y  c lo se  a g re e m e n t w ith  
th e ir  tech n iq u e  an d  th e  s ta n d a rd  p la te  
c o u n t ; a n d  w e re  ab le  to  p a ste u riz e  th e  
sam p les  in  th e  la b o ra to ry , m a k e  th e  
in o cu la tio n  on  th e  o v a l ' tu b es , an d  
c o u n t th e  co lo n ies  o n  th e  tu b es  in  , 
a p p ro x im a te ly  th e  sa m e  tim e  p e r  te s t  
a s  is re q u ire d  fo r  m a k in g  m e th y len e  
blue te s ts .
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In  m a k in g  th is s tu d y , w e  w e re  fo r tu ­
n a te  in  h a v in g  tw o  sup plies o f  ra w  
m ilk . T h e  g ra d e d  m ilk  su p p ly  is  th e  
re g u la tio n  ra w  m ilk , w h ich  u p o n  p a s ­
te u riz a tio n , w ill m e e t g r a d e  A  specifi­
ca tio n s  of th e  S ta n d a rd  O rd in a n c e  
p ro p o s e d  b y th e  U n ite d  S ta te s  P u b lic  
-H ealth  S e rv ic e . W e - a l s o  h a d  a c ce s s  
t o  an  u n g ra d e d  m ilk  su p p ly  w h ich  is  
u sed  fo r  m a n u fa c tu rin g  p u rp o se s  an d  
is p ro d u ce d  u n d e r n o in sp ectio n  a t  all, 
th e  on ly  re q u ire m e n t b ein g  th a t  it be  
d eliv ered  to  th e  p la n t sw e e t an d  fre e  
fro m  o b jectio n ab le  fla v o rs  an d  o d o rs.

W e e k ly  sam p les w e re  ta k e n  fro m  
o iir  g ra d e d  an d  u n g ra d e d  sup ply  of

w e re  re a d  a t  h o u rly  in te rv a ls  fo r  6  
h o u rs . B o th  re s a z u rin  an d  m e th y len e  
b lue sam p les w e re  in cu b a te d  o v e rn ig h t  
an d  e x a m in e d  the fo llo w in g  m o rn in g  to  
d e te rm in e  th e  ty p e  o f c u rd  fo rm a tio n .

A f te r  p la tin g  th e  la b o ra to ry -p a s te u r­
ized  sam p les o n  o v a l tu b e s , th e  sam p les  
w e re  in cu b a te d  o v e rn ig h t, th e n  e x ­
am in ed  u n d e r th e  m is cro s co p e  to  d e ­
te rm in e  th e  ty p e  o f flo ra  p re v a ilin g .

In  th is  s tu d y , 1 ,2 0 0  sam p les  w e re  
co lle cte d  a n d  la b o ra to ry  p a ste u riz e d .

O f th is  n u m b e r, 9 5 7  w e re  sam p les  
of g ra d e d  . m ilk , a n d  th e  re m a in in g  
2 4 3  w e re  fro m  th e  u n g ra d e d  su p p ly . ^  
T a b le  1 su m m a riz e s  th e  re s u lts  by

T A B L E  1
Monthly, S ummary of 1,200 S amples L aboratory P asteurized 

(957 Samples of Graded Milk, and 243 Samples of Ungraded Milk)
Month--Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total

Samples
*0 tested 196 52 65 119 53 90 62 54 26 52 52 136 957
<u

Ί3 J % 5,000 to
u 20,000 15 A 23.0 34.0 15.0 5.7 6.7 6.5 7.4 3.9 13.5 17.3 12.5 13.9

o % over
l  20,000 12.2 17.3 7.7 6.7 1.9 1.1 1.6 1-9 3.9 0.0 11.5 14.7 8.1

' Samples
<υ tested 20 20 25 20 54 11 18 10 20 20 25 243
rt J % 5,000 toUi Sho Ί 20,000 10.0 20.0 4.0 10.0 18.5 0.0 22,0 20.0 10.0 20.0 28.0 16.5
β % over

L 20,000 65.0 70.0 64.0 75.0 65.0 64.0 61.0 30.0 90.0 35.0 60.0 63.5

m ilk  fo r  a  p erio d  of. 1 4  c o n se c u tiv e  m o n th s . In  th is  tab le  c o m p a rin g  th e  
m o n th s . T h re e  1 0  m l. p o rtio n s  w e re  la b o ra to ry -p a s te u riz a tio n  r e s u l t s  o f .  
tak en  fro m  each  sam p le, o n e e ach  fo r  a  g ra d e d  a n d  u n g ra d e d  m ilk , th e  tw o  
m eth y len e  blue an d  re s a z u rin  te s t, a n d  g ra d e s  g a v e  a p p ro x im a te ly  th e  sam e  
th e  th ird  w a s  u sed  fo r  la b o ra to ry  p e rc e n ta g e  o f te s ts  b etw een  5 ,0 0 0  a n d  
p a ste u riz a tio n . T h e  sam p les  w e re  p a s -  2 0 ,0 0 0  b a c te r ia  p e r  m l . ; th e  e x a c t  p e r -  
te u riz e d  a t  1 4 3 °  F .  f o r  3 0  m in u te s , ce n ta g e  b ein g  1 3 .9  p e rc e n t fo r  th e  
th en  im m e rse d  in  ice  w a te r , a n d  held  g ra d e d  sam p les  a n d  1 6 .5  p e rc e n t fo r  
fo r  3  h o u rs  b efo re  p la tin g  o n  ov al th e  u n g ra d e d  sam p les. T h e  p e rc e n t-  
tu b es. a g e  of sam p les  w ith  o v a l tu b e  c o u n ts

T h e  re s a z u rin  te s t  w a s  m a d e  by o v e r  2 0 ,0 0 0  p e r  m l. h o w e v e r , re v e a le d  
re a d in g  th e  sam p les a t  3 0  m in u te  in - a n  unb elievab le d ifferen ce  b etw een  th e  
te rv a ls  fo r  3  h o u rs , a  d istin c t p u rp le  tw o  g ra d e s  o f m ilk . T h e  to ta l fo r  th e  
p ink  en d  p oin t b ein g  c o n sid e re d  th e  g ra d e d  sam p les b ein g  8 .1  p e rc e n t, 
en d  p o in t of re d u ctio n . A t  th e  en d  w h ile  6 3 .5  p e rc e n t o f  th e  u n g ra d e d  
o f 3  h o u rs , a  s m e a r  w a s  m a d e  a n d  sam p les h a d  a n  o v a l tu b e c o u n t o v e r  
e x a m in e d  u n d e r th e  m ic ro sc o p e  to  d e - 2 0 ,0 0 0 .  F r o m  th e  sta n d p o in t o f la b o -  
te rm in e  th e  ty p e  of b a c te r ia  p re d o m i- r a to r y  p a ste u riz a tio n , th e  ch ief d iffer-  
n a tin g . T h e  m eth y le n e  b lue sam p les en ce  in  th e  tw o  g ra d e s  o f m ilk  is th e
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n u m b e r o f sam p les w ith  o v a l tu be  
co u n ts  o v e r  2 0 ,0 0 0 .  A c c o rd in g ly , th e  
fo llo w in g  d a ta  w ill d eal w ith  th e  s a m ­
ples w h ich  g a v e  oval tu b e co u n ts  in  
e x c e s s  of 2 0 ,0 0 0  b a c te r ia  p e r  m l.

T h e  m o n th s  of N o v e m b e r, D e c e m ­
b er, J a n u a r y , F e b r u a r y , M a rc h , an d  
A p ril  g a v e  re la tiv e ly  h ig h  p e rc e n ta g e s  
of sam p les  th a t d id  n o t p a ste u riz e  to  a  
co u n t b elow  2 0 , 0 0 0 ;  w h ile  th e  m o n th s  
of M a y , Ju n e , Ju ly , A u g u s t , S e p te m ­
b er, a n d  O c to b e r  g a v e  a n  a lm o st in ­
sig n ifican t p e rc e n ta g e  of co u n ts  o v e r
2 0 ,0 0 0 .  T h is  is th e  e x a c t  re v e rs e  of 
w h a t on e w o u ld  a n tic ip a te , s in ce  all 
o u r  q u ality  te s ts  h av e  in d ica te d  th a t

g ra d e d  m ilk  sup plies fo r  th e  sam p les  
w h ich  g a v e  o v a l ' tu b e  c o u n ts  o v e r
2 0 ,0 0 0  p e r  m l. T h e  ta b le  fo r  th e  
gi-aded m ilk  su p p ly  is b a s e d , on  4 7  
te s ts , o r  6 .3  p e rc e n t o f th e  to ta l  of 
7 4 2  sam p les e x a m in e d . T h e  m ic ro ­
sco p ic  e x a m in a tio n s  w e re  m a d e  a f te r  
3  h o u rs  in cu b atio n , a n d  classified  a c ­
c o rd in g  to  th e  m e th o d  a d v a n ce d  b y  
L a z a r u s  ( 6 ) .  U n c le a n  u ten sils , e x t e r ­
n al c o n ta m in a tio n , a n d  p o o r  p ro d u ctio n  
a c co u n ts  fo r  7 2 .3  p e rc e n t o f th e  sa m ­
ples c o n ta in in g  o v e r  2 0 ,0 0 0  b a cte r ia  
p e r m l. T h e  d ire c t m ic ro sc o p ic  e x ­
a m in a tio n  of g ra d e d  m ilk  sam p les  
w ou ld  h a v e  been  effectiv e  in  w eed in g

TA BL E  2
M icroscopic Classification of S amples Containing Over 20,000 T hermoduric

B acteria per M l·,
Graded Milk Samples Ungraded Milk Samples
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o u r  su p p ly  of m ilk  is of m u ch  h ig h e r  
q u ality  d u rin g  th e w in te r  m o n th s .

T h e re  is n o  su ch  tre n d  in  th e  u n ­
g ra d e d  "m ilk sam p les, b u t th e  e n tire  
m o n th ly  s u m m a ry  sh o w s th a t  a n  u n ­
g ra d e d  su p p ly  of m ilk  su ch  a s  o u rs  
w ou ld  n e v e r  su p p ly  m ilk  w h ich  co u ld  
b e -p a s te u riz e d  to  a  low  c o u n t a t  a n y  
m o n th  of t h e , y e a r . T h is  c o n tra d ic ts  
th e e a rly  c r itic is m  of p a ste u riz a tio n , 
th a t i t  m e re ly  c o v e re d  up  fa u lty  p r a c ­
tices  on  th e  fa rm , a n d  d id  n o th in g  to  
im p ro v e  th e  s a n ita ry  q u ality . P a s ­
te u riz a tio n  m a y  c o v e r  up  c e rta in  fa u lty  
p ra c tic e s  on  th e  fa rm , if th e  p la te  Count 
is tak en  a s  th e  c r ite r io n  of q u ality  of 
p a ste u riz e d  m ilk , b u t th e  c a re le ss  h a n ­
d lin g  of u ten sils  an d  m ilk in g  m a ch in es  
on  th e  fa rm  sh o w s up  in th e  fo rm  of 
high  b a cte r ia  co u n ts  in  th e  p a ste u riz e d  
p ro d u ct.

In  T a b le  2 , w e h a v e  th e  m ic ro sc o p ic  
c lassifica tio n  of b oth  g ra d e d  a n d  u n ­

o u t sam p les  c o n ta in in g  la rg e  n u m b e rs  
o f th e rm o d u ric  b a c te r ia  w e re  i t  n o t  fo r  
th e  fa c t  th a t  in  1 9 .2  p e rc e n t o f th e  
sam p les w ith  o v a l tu b e  c o u n ts  in  e x c e s s  
of 2 0 ,0 0 0 ,  n o  b a c te r ia  w e re  fo u n d  in  
th e  te n  fields e x a m in e d . T h u s , in  
m a n y  ca se s , ra w  m ilk  w ith  a  lo w  b a c ­
te ria l  c o n te n t  is  resp o n sib le  fo r  h ig h  
c o u n ts  a f te r  th e  m ilk  is  p a ste u riz e d .

T h e  d a ta  fo r  th e  u n g ra d e d  m ilk  is  
b ased  o n  1 8 9  te s ts , o f w h ich  6 2 .5  p e r ­
c e n t o r  1 1 8  sa m p le s  g a v e  o v a l tu b e  
c o u n ts  o v e r  2 0 ,0 0 0  p e r  m l. F o r  th is  
ty p e  o f m ilk , th e  sam p les g iv in g  h ig h  
ov al tu b e c o u n ts  w h ich  sh o w ed  n o  b a c ­
te r ia  in th e  m ic ro sc o p ic  e x a m in a tio n  
d ro p p ed  to  7 .5  p e rc e n t. H o w e v e r , in
4 2 .4  p e r  c e n t o f th e  h ig h  c o u n ts , la c tic  
a cid  ty p es  o f b a c te r ia  p re d o m in a te d , a c ­
c o rd in g  to  th e  m ic ro sc o p ic  e x a m in a tio n . 
T h u s , th e  m ic ro sc o p ic  e x a m in a tio n  did  
n o t re v e a l a n y  u n s a n ita ry  co n d itio n  on  
the fa r m  in  a p p ro x im a te ly  5 0  p e rc e n t



on the fermentation test. F or each of 
the grades of milk, more than 50 per-, 
cent of the samples with oval tube 
counts over 20,000 gave a lactic type 
curd on the fermentation test. W e 
have been able to develop considerable 
interest among our producers with the 
fermentation test, and it might be of 
value in a sanitary program f o r ' its 
visual effects, but it was of no value 
in detecting milk containing excessive 
numbers of thermoduric bacteria.

T a b le  4  sh o w s th e  m e th y le n e  blue  
classifica tio n  of sam p les w ith  o v a l tu b e  
c o u n ts  o v e r  2 0 ,0 0 0  b a c te r ia  p e r  m l. 
T h e re  w e re  4 9 .0  p e rc e n t of th e  g ra d e d  
sam p les o v e r  2 0 ,0 0 0  th a t  d id  n o t r e -

T A B L E 3 , -
F ermentation T est  Classification of S amples Containing Over 20,000 T hermoduric

B acteria per M l .
Graded Milk Samples Ungraded Milk Samples

,------------------ :------------ *------------------------ \  ,--------------------------- ;-----------------------------·* '- ------------------------------------------------------ \-
Not Lactic Gassy Peptonized Not Lactic Gassy Peptonized

Coagulated Type Curd Curd Curd Coagulated Type Curd Curd: Curd
8.5 55.4 12.8 23.3 4.2 53.4 19.5 22.9
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of th e  u n g ra d e d  m ilk  sam p les  w h ich  
co n ta in e d  e x c e s s iv e  n u m b e rs  of th e rm o ­
d u ric  b a c te r ia . W e  n o tice d  th a t  m a n y  
o f th e  th e rm o d u ric  m ic ro c o c c i  e n co u n ­
te re d  a re  v e r y  s im ila r in  a p p e a ra n c e  
to  th e  co m m o n  ty p e s  of la c tic  a cid  
d ip lo co cci. U n d o u b te d ly  a  n u m b e r of 
the sam p les h eav ily  co n ta m in a te d  w ith  
th e rm o d u ric  b a c te r ia  w e re  co n sid e re d  
to  be la c tic  a c id  d ip lo co cci w h en  v iew ed  
u n d er th e  m ic ro sc o p e . T h e r e  is a lso  
th e  p o ssib ility  of e r r o r  due to  th e  la rg e  
n u m b er an d  v a r ie ty  of b a c te r ia  p re s ­
en t, s in ce  it  is m o re  difficult to  find th e  
tro u b leso m e o r g a n is m s , w h en  th e  b a c ­
te ria l  co n te n t is e x tre m e ly  h igh  th an  
w h en  it is  lo w er.

TA BL E  4
R esults of Methylene B lue T est  on S amples Containing Over 20,000 T hermoduric

B acteria per Ml .
Hours on Methylene Blue — 1 2 3 4 5 6 Over 6

Graded samples (percent)........ .. 6 .4  4 .2  6 .4  8 .6  16.9 8,5 49,0
Ungraded samples (percent)... 46.7 12.8 10.9 9 .4  6.0 3.5 10.7

T a b le  3  sh o w s th e  re s u lts  o f th e  
fe rm e n ta tio n  te s t  o n  4 7  g ra d e d  m ilk  
sam ples- w h ich  g a v e  o v a l tu b e  c o u n ts  
o v e r  2 0 ,0 0 0 .  I n  u sin g  th is  te s t , w e  
h a v e  p re su p p o se d  th a t  a  d ig ested  o r  
p ep to n ized  c u rd  in d ica te d  th e  p re se n ce  
o f b a c te r ia  o r ig in a tin g  in  im p ro p e rly  
clean ed  a n d  ste riliz e d  u ten sils . S in ce  
th e rm o d u ric  a n d  th e rm o p h ilic  b a c te r ia  
o rig in a te  in  u n cle a n  u te n sils , w e  
th o u g h t th is  te s t  m ig h t be o f v a lu e  in  
d e te cin g  th e rm o d u ric  b a c te r ia . H o w ­
e v e r , o n ly  2 3 .3  p e rc e n t o f th e  g ra d e d  
sam p les w ith  o v a l tu b e  c o u n ts  o v e r
2 0 ,0 0 0  sh o w ed  p ep to n iz a tio n , a n d  on ly  
2 2 .9  p e r  c e n t o f  th e  u n g ra d e d  sam p les  
w ith  ov al tu b e  c o u n ts  o v e r  2 0 ,0 0 0  b a c ­
te r ia  -per m l. g a v e  a  p ep to n ized  c u rd

d u ce  m e th y le n e  b lue in  6  h o u rs , w h ile  
on ly  1 0 .7  p e rc e n t o f  th e  u n g ra d e d  
sam p les  w ith  o v a l tu b e  co u n ts  o v e r
2 0 ,0 0 0  failed  to  re d u ce  in  6  h o u rs . 
A lth o u g h  th e re  w a s  m o re  w id e sp re a d  
c o n ta m in a tio n  o f  th e  u n g ra d e d  sam p les  
w ith  th e rm o d u ric  b a c te r ia  th a n  w a s  
p re s e n t in  th e  g ra d e d  sam p les, th e re  
w a s a lso  a  m u ch  m o re  p re v a le n t c o n ­
ta m in a tio n  o f o th e r  ty p e s  o f b a c te r ia  
th a t  re d u ce d  m e th y le n e  b lu e , w h e re b y  
m o s t o f th e  sa m p le s  w ith  h ig h  o v a l  
tu b e co u n ts  a lso  re d u ce d  m e th y le n e  
b lue in  6  h o u rs . T h is  w o u ld  in d ica te  
th a t  m e th y le n e  b lue sh o u ld  be a  v e r y  
e ffectiv e  te s t  in  s ta r t in g  a  q u a lity  im ­
p ro v e m e n t p ro g ra m , b u t a f te r  d efin ite  
p ro g re s s  h a s  b een  m a d e , it  is  n e ce s sa ry
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to  su p p lem en t it  w ith  so m e o th e r  te s t,  
su ch  a s  la b o ra to ry  p a ste u riz a tio n  o r  
so m e o f its  m o d ifica tio n s .

T a b le  5 sh o w s th e  re s a z u rin  c la ss i­
fica tio n  of b o th  g ra d e d  a n d  u n g ra d e d  
sam p les  . o v e r  2 0 ,0 0 0 .  T h e r e  w e re  
3 8 .3  p e r  c e n t of th e  g ra d e d  sam p les  
o v e r  2 0 ,0 0 0  w h ich  did  n o t re d u ce  in  
3  h o u rs , w h ile  1 6 .9  p e rc e n t of th e  u n ­
g ra d e d  sam p les  failed  to  re d u ce . T h is  
g a v e  c o m p a ra b le  re s u lts  to  th o se  'Ob­
ta in e d  w ith  m e th y len e  b lu e ; h o w e v e r  
re s a z u rin  w a s  co n sid e ra b ly  m o re  effec­
tiv e  th an  m e th y len e  blue on  th e  g ra d e d  
sam p les of m ilk , a n d  slig h tly  less  effec­
tiv e  o n  th e  u n g ra d e d  sam p les. T h e re  
is n o t sufficient d ifferen ce , h o w e v e r , to

c o u n ts  o v e r  2 0 ,0 0 0 .  O f th e  sa m p le s  
p a ste u riz e d  a t  1 9 0 ° ,  h o w e v e r , 1 4 .8  
p e rc e n t h ad  c o u n ts  b e tw e e n  5 ,0 0 0  a n d
2 0 ,0 0 0 ,  a n d  n o n e  of th e  sa m p le s  w e re  
o v e r  2 0 ,0 0 0 .  F r o m  th e  c o m m e rc ia l  
v ie w p o in t th en , i t  m a y  b e sa id  th a t  
th e  b a c te r ia  re s is tin g  p a s te u riz a tio n  en ­
c o u n te re d  in  th is  s tu d y  re s is te d  1 4 3 °  
fo r  3 0  m in u te s , y e t  w e re  k illed  b y  
1 9 0 °  m o m e n ta rily .

S u m m a ry
T h e rm o d u ric  b a c te r ia  a r e  p re v a le n t  

in  b o th  g ra d e d  a n d  u n g ra d e d  m ilk  su p ­
p lies. T h e y  a r e  of little  co n se q u e n ce  
in  g ra d e d  m ilk  d u rin g  th e  s u m m e r  
m o n th s , b u t b e co m e  of sufficien t m a g -

TA BL E  5
R esults of R esazurin T est  on S amples Containing Over 20,000 T hermoduric

B acteria per M l . .
Hours on Rasazurin — y2

Graded samples (p ercen t)..........  6.4
Ungraded samples (percent)........ 61.8

g iv e  it  c o n sid e ra tio n  o v e r  m e th y len e  
b lue on  th is  ty p e  of w o rk , sip ce  b o th  
m e th y le n e  blue a n d  re s a z u rin  a r e  e x ­
tre m e ly  in effectiv e  in  w eed in g  o u t m ilk  
co n ta in in g  th e rm o d u ric  b a c te ria .

I n  o u r  re fe re n ce  to  th e  b a c te r ia  s u r ­
v iv in g  p a ste u riz a tio n , w e  h a v e  g ro u p e d  
th e m  a ll to g e th e r  a n d  c la sse d  th e m  a s  
th e rm o d u ric . W e  re c o g n iz e  o f  c o u rs e , 
th a t  th is  a ls o  in clu d es  th e  th e rm o p h ilic  
b a c te r ia , if a n y  a r e  p r e s e n t ;  a n d  sin ce  
th e  te rm  th e rm o d u ric  m e a n s  a n y  b a c ­
te r ia  w h ich  is  h e a t re s is tin g  b u t w ill 
n o t  g r o w  a t  p a s te u riz in g  te m p e ra tu re s  
o r  a b o v e , w e  w e re  in te re s te d  in  o b ta in ­
in g  so m e  in fo rm a tio n  on  th e  te m p e ra ­
tu r e  n e ce s sa ry  to  re d u c e  th e  h ig h  
th e rm o d u ric  c o u n ts  to  a n  a cce p ta b le  
n u m b e r. A c c o rd in g ly , 5 4  sa m p le s  o f  
o u r  u n g ra d e d  m ilk  su p p ly  w e re  p r e ­
p a re d  in  d u p lica te  a n d  o n e  sam p le  
p a ste u riz e d  a  1 4 3 °  fo r  3 0  m in u te s , th e  
o th e r  h e a te d  to  1 9 0 °  a n d  im m e rse d  in  
ice  w a te r  im m e d ia te ly . . O f th e  sam p les  
p a ste u riz e d  a t  1 4 3 °  fo r  3 0  m in u te s,
1 6 .7  p e rc e n t h a d  o v a l tu b e c o u n ts  b e­
tw e e n  5 ,0 0 0  a n d  2 0 , 0 0 0 ;  w h ile  5 0  p e r ­
c e n t of th e  sam p les h a d  o v al tu be

1 .1* 2 214 3 Over 3
6.4 8.5 .8 .5 12.8 19.0 38.3
5.1 5.1 5.9 4.3 1.8 16.0

n itu d e  d u rin g  th e  w in te r  m o n th s  t o  
m ak e it  e x tre m e ly  difficult co n sis te n tly  
to  o b ta in  lo w  c o u n ts  o n  th e  p a ste u riz e d  
p ro d u cts .

U n in s p e c te d  a n d  u n g ra d e d  m ilk  su p ­
p lies a r e  s o  th o ro u g h ly  c o n ta m in a te d  
w ith  th e rm o d u ric  b a c te r ia  th ro u g h o u t  
th e  y e a r  th a t  i t  w o u ld  be im p o ssib le  
to  p a s te u riz e  m ilk  o f th is  d e scrip tio n  so  
th a t  i t  w o u ld  m e e t  th e  re q u ire m e n ts  o f  
th e  s ta n d a rd  o rd in a n ce  f ro m  th e  s ta n d ­
p o in t o f  th e  b a c te r ia  c o u n t o f  th e  
fin ish ed  p ro d u c t .

T h e  m ic ro s c o p ic  e x a m in a tio n  o f  th e  
in cu b a te d  sa m p les  o f ra w  m ilk  fa ile d  
to  d e te c t  sa m p le s  w ith  la rg e  n u m b e rs  
o f th e rm o d u ric  b a c te r ia . E v e n  in  s a m ­
p les w h e re  la rg e  n u m b e rs  o f  th e rm o ­
d u r ic  b a c te r ia  a r e  p re s e n t in  th e  ra w  
m ilk , th e y  a r e  so  s im ila r  t o  so m e  o f  
th e  ty p e s  o f  la c tic  a c id  b a c te r ia  th a t  
th e ir  id en tifica tio n  is  d ifficult, if  n o t  
im p ossib le .

A lth o u g h  th e  fe rm e n ta tio n  te s t  is  of 
v a lu e  in  b u ild in g  in te re s t  am ong· th e  
p ro d u c e rs , i t  is in  n o  w a y  ab le  to  d e te c t  
sam p les th a t  a r e  h e a v ily  c o n ta m in a te d  
w ith  th e rm o d u ric  b a c te r ia .



2 2 6  B a c t e r io l o g ic a l  C o n t r o l

T h e  m eth y len e  b lu e a n d  re s a z u rin  
te s ts  a r e  in effective  in  w e e d in g  o u t  
m ilk  w ith  la rg e  n u m b e rs  o f th e rm o -  
d u ric  b a c te r ia . H e a t-re s is t in g  b a c te r ia  
a s  a  g ro u p  a r e  v e r y  p o o rly  re d u cin g  
b a cte r ia , a n d  ev en  w h e n  p re s e n t in  
e x tre m e ly  la rg e  n u m b e rs  h a v e  little  
e ffect' on  e ith e r  th e  m e th y le n e  b lu e o r  
re s a z u rin  te s t. T h e s e  te s ts  a r e  s u c ­
cessfu l in  g ra d in g  o u t m ilk  co n ta in in g  
la rg e  n u m b e rs  of th e rm o d u ric  b a c te r ia  
on ly  w h en  th e re  is a ls o  a  h ig h  c o n ­
ta m in a tio n  of o th e r  b a c te r ia  w h ich  a r e  
cap ab le  o f re d u cin g  th e  d ye. I n  th is  
co n n e ctio n , th e y  a r e  v e r y  effectiv e  fo r  
th e  f irs t q u ality  im p ro v e m e n t w o rk  
w h en  th e  p ro d u ce rs  a re  l a x  f ro m  m o s t  
e v e ry  s ta n d p o in t o f q u a lity , b u t a s  th e  
s a n ita ry  p ra c tic e s  a re  im p ro v e d  a n d  th e  
s o u rc e  o f la rg e  n u m b ers  of h ig h ly  r e ­
d u cin g  b a c te r ia  e lim in ated , th e  th e rm o ­
d u ric  b a cte ria l c o n te n t is n o t re fle cte d  
in  th e  re s u lts  of th e  te s ts .

L a b o ra to r y  p a ste u riz a tio n  a lo n e  is  
n o t a  s a tis fa c to ry  te s t  on  w h ich  to  b ase  
th e  s a n ita ry  Control of a  m ilk  sup ply , 
b u t on  th e  o th e r h a n d , n o n e  o f th e  
o th e r p re s e n t te s ts  h a v e  p ro v e n  s a t­
is fa c to ry  to  be u sed  w ith o u t som e  
su p p lem en tatio n  f ro m  o th e r  te s ts . 
H o w e v e r , th e  la b o ra to ry  p a s te u riz a ­
tion  te s t  defin itely  d e te c ts  a  ty p e  of 

, u n s a n ita ry  co n d itio n  o n  th e  fa rm  th a t  
is n o t  d e te cte d  b y a n y  of o u r  p re s e n t
te s ts , F u r th e r m o r e , th is  - u n s a n ita ry
co n d itio n  p e rh a p s  h a s  m o re  d ire c t  in ­
fluence on  th e  p la te  c o u n t of th e  p a s ­
te u riz e d  p ro d u c t th an  all th e  o th e r  
s a n ita ry  q u alities  ob ta in ed  w ith  o ld er  
te s ts . L a b o r a to r y  p a ste u riz a tio n  is th e  
on e te s t  th a t  p ro v id e s  a  c a r r y  th ro u g h  
in th e  in sp ectio n  o f b oth  ra w  an d  
p a ste u riz e d  m ilk . W i t h  o u r  p re s e n t  
m e th o d  of in sp e ctin g  a n d  g ra d in g  ra w

m ilk  sup plies, th e re  is n o  a s s u ra n c e  
w h a tso e v e r th a t a  g ra d e d  ra w  m ilk  
sup ply  w ill g iv e  a  sufficien tly  low  
co u n t a f te r  p a s te u riz a tio n  to  m e e t  th e  
re q u ire m e n ts  fo r  p a ste u riz e d  m ilk . In  
a  w ell b a la n ce d  s a n ita ry  c o n tro l  o f ra w  
m ilk  sup plies, i t  sh o u ld  be a s s u re d  
th a t ra w  m ilk  m e e tin g  th e  re q u ire ­
m e n ts  fo r  i ts  g ra d e  w o u ld  lik ew ise  
m e e t a ll th e  re q u ire m e n ts  o f its  g ra d e  
a f te r  b ein g  p a ste u riz e d .

T h e  o v a l tu b e tech n iq u e  d evelop ed  
by M y e rs  a n d  P e n c e , w h ich  w e  u sed  
in th is  s tu d y , h a s  p ro v e n  its  w o r th  
b oth  in  co n n e ctio n  w ith  th e  la b o ra to ry  
p a ste u riz a tio n  te s t, a n d  a lso  in  th e  
s a n ita ry  c o n tro l w o rk  in  th e  p la n t. 
W e  h av e  fo u n d  i t  cap ab le  of re p la c in g  
th e  s ta n d a rd  p la te  c o u n t a lto g e th e r  fo r  
ro u tin e  c o n tro l  w o rk  w ith  eq u ally  s a t ­
is fa c to ry  re s u lts , a n d  re q u irin g  o n ly  a  
sm all fra c tio n  o f  th e  la b o r, eq u ip m en t, 
a n d  s p a c e  re q u ire d  fo r  th e  s ta n d a rd  
p la te  c o u n t.
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A  F o o d  R e q u ire m e n ts  C o m m itte e  
w ith  c o n tro l  o v e r  p ro d u ctio n  a n d  a llo ­
ca tio n  o f a ll c iv ilian  a n d  m ilita ry  food  
sup plies w a s  estab lish ed  w ith in  th e  
W a r  P ro d u c tio n  B o a r d  u n d e r  th e  
c h a irm a n sh ip  of S e c r e ta r y  of A g r ic u l­
tu r e  C la u d e  R .  W ic k a r d .

T h e  n ew  C o m m itte e , n a m e d  by  
D o n a ld  M . N e lso n , C h a irm a n  of 
W P B ,  w ill d ete rm in e  c iv ilia n , m ilita ry ,  
a n d  fo re ig n  fo o d  re q u ire m e n ts  an d  h a s  
a u th o rity  to  step  up o r  lim it th e  d o ­
m e s tic  p ro d u ctio n  of fo o d s a s  w ell as  
th e  im p o rta tio n  of fo od s a n d  a g r ic u l­
tu ra l  m a te r ia ls  fro m  w h ich  fo od s a re  
d e riv e d .

A d m in is tra tio n  of food  ra tio n in g  r e ­
m a in s  in- th e  h an d s of th e  O ffice of 
P r ic e  A d m in is tra tio n .

In  a d d itio n  to  S e c r e ta r y  W ic k a r d ,  
th e  C o m m itte e  w ill co n sis t  of re p re ­
se n ta tiv e s  of th e  S ta te , W a r ,  a n d  N a v y  
D e p a rtm e n ts , O ffice of L e n d -L e a s e  
A d m in is tra tio n , B o a r d  o f E c o n o m ic  
W a r f a r e ,  a n d  th e  W P B  D iv isio n s  of  
I n d u s try  O p e ra tio n s , M a te ria ls , a n d  
C iv ilia n  S u p p ly .

D e cis io n s  o f th e  F o o d  R e q u ire m e n ts  
C o m m itte e  w ill be final, s u b je c t to  th e  
o v e r-a ll  d ire c tio n  a n d  a p p ro v a l of th e  
W a r  P ro d u c tio n  B o a r d .

T h e  o r d e r  c re a tin g  th e  c o m m itte e  
s e rv e d  to  c la rify  a n d  define th e  re s p e c ­
tiv e  fu n ctio n s  o f th e  D e p a rtm e n t of 
A g ric u ltu r e , S ta te  D e p a rtm e n t, O ffice  
o f L e n d -L e a s e  A d m in is tra tio n , O ffice  
o f  P r ic e  A d m in is tra tio n , B o a r d  of 
E c o n o m ic  W a r f a r e  an d  th e  W P B  as  
f a r  as  th e y  re la te  to  th e  to ta l w a rtim e  
p ic tu re  of fo o d  p ro d u ctio n , su p p ly , a llo ­
c a tio n , ra tio n in g  a n d  im p o rtin g .

A lth o u g h  th e  o r d e r  re ta in s  final a u ­
th o rity  in th e  h an d s of th e  C h a irm a n  
o f th e W P B ,  th e  to p  a g e n c y  c o n ce rn e d  
w ith  th e  n a tio n ’s v a s t  p ro b le m s of p r o ­
d u ctio n  a n d  su p p ly , th e  F o o d s  R e ­
q u ire m e n ts  C o m m itte e  h a s  re ce iv e d  
b ro a d  p o w e rs  in  th e  fo o d  field. T h e s e  
p o w e rs  a n d  fu n ctio n s , in  tu rn , a re

g iv en  to  th e  D e p a rtm e n t o f A g r ic u ltu r e  
a n d  o th e r  a g e n c ie s , m a n y  of th e m  
a lre a d y  fa m ilia r  w ith  th e  jo b .

T h e  F o o d s  R e q u ire m e n ts  C o m m it­
te e  w ill m e e t th e  w a rtim e  n e e d  f o r  a  
ce n tra liz e d  b o d y  w h ich  w ill h a v e  p o w e r  
to  d ire c t  a n d  h an d le  th e  fo o d  p ro b le m  
in  c lo se  re la tio n  to  th e  o th e r  co m p li­
c a te d  p ro b le m s ra is e d  b y  th e  w a r  p r o ­
d u ctio n  effo rt.

I n  c h a r tin g  its  fa r -re a c h in g  d ecisio n s  
a ffe ctin g  th e  e a tin g  h a b its  o f e v e ry  m a n  
an d  w o m a n  in  th e  c o u n try , th e  F o o d s  
R e q u ire m e n ts  C o m m itte e  w ill re c e iv e  
e s tim a te s  a n d  p ro g ra m s  fro m  a g e n cie s  
re p re s e n tin g  u se rs  of fo o d , su ch  a s  th e  
A r m y  an d  N a v y  a n d  th e  D iv is io n  of  
C iv ilian  S u p p ly  of th e  W P B .  T h e  
C o m m itte e  w ill th e n  b a la n ce  th is  in fo r­
m a tio n  a g a in s t d a ta  su p p lied  b y  a g e n ­
cies  re p re s e n tin g  fo o d  p ro d u c e rs , su ch  
a s  th e  D e p a rtm e n t o f A g ric u ltu r e .

W h e n  all o f th e  fa c ts , p ro g ra m s , a n d  
e s tim a te s  h a v e  b een  a ssem b led  a n d  
stu d ied , th e  F o o d s  R e q u ire m e n ts  C o m ­
m itte e  w ill, b ro a d ly  sp eak in g , m a k e  a  
final d ecisio n  on  h o w  all fo o d s  sh all be  
p ro d u ce d  a n d  a llo c a te d  in  th e  lig h t o f  
th e ir  av aila b ility  a n d  o f th e  m a te r ia l  
a n d  eq u ip m en t n e c e s s a ry  to  p ro d u ce ,  
p ro c e s s , tra n s p o r t , a n d  s to re  th e m .

T o  g u id e  th e  C o m m itte e  in  re a c h in g  
its  d ecisio n s, e a c h  G o v e rn m e n t a g e n c y  
c o n ce rn e d  w ith  th e  p ro d u ctio n  o r  u se  
o f fo o d  w ill a c t  a s  a  c h a n n e l o f in fo r­
m a tio n . T h e  D e p a rtm e n t o f A g r ic u l ­
tu re  w ill r e p o r t  re g u la r ly  o n  th e  p r o g ­
re s s  of d o m e stic  fo o d  p ro d u ctio n  a n d , 
a f te r  co n su ltin g  w ith  th e  S ta te  D e p a r t ­
m e n t an d  th e  B o a r d  o f E c o n o m ic  W a r ­
fa re , o n  p ro g ra m s  fo rm u la te d  fo r  th e  
im p o rta tio n  of fo o d s a n d  a g r ic u ltu ra l  
m a te r ia ls  fro m  w h ich  fo o d s a r e  d e­
riv e d . The· W a r  a n d  N a v y  D e p a r t ­
m e n t w ill re p o r t  o n  th e ir  sp ecia l w a r ­
tim e  re q u ire m e n ts  f o r  fo o d . T h e  
D iv isio n  o f C iv ilian  S u p p ly  of th e  
W P B  w ill d ra w  u p  lis ts  o f fo o d  su p ­
p lies co n sid e re d  e sse n tia l f o r  h o m e



228 F ood R e q u i r e m e n t s  C o m m i t t e e

civ ilian  co n su m p tio n . T h e  D iv isio n  of 
In d u s try  O p e ra tio n s  of W P B  w ill r e ­
p o r t  o n  a v a ilab le  s to ck s  o f n o n -fo o d  
m a te r ia ls , su ch  a s  c o tto n  a n d  ru b b e r , 
w h ich  a r e  p ro c e s s e d  fro m  a g r ic u ltu ra l  
m a te r ia ls . A n d  th e  B o a r d  o f E c o ­
n o m ic  W a r f a r e  a n d  th e  O ffice o f L e n d -  
L e a s e  A d m in is tra tio n , to g e th e r  w ith  
th e  S ta te  D e p a rtm e n t, w ill e s tim a te  
th e  fo o d  re q u ire m e n ts  of o u r  allies.

T o  c a r r y  o u t  th e  final d ecisio n s  of  
th e  F o o d s  R e q u ire m e n ts  C o m m itte e , 
th e  o r d e r  a ssig n s  d efin ite  fu n ctio n s  
to  v a r io u s  a g e n cie s  c o n ce rn e d  w ith  th e  
fo o d  p ro b lem .

T h e  D e p a rtm e n t o f A g ric u ltu r e  w ill 
be resp on sib le  f o r :

1. In c re a s in g  o r  lim itin g  d o m estic  
a g ric u ltu ra l  p ro d u ctio n  in  a c ­
c o rd a n ce  w ith  d ecision s o f  th e  
C o m m itte e .

2 .  T h e  e a rlie r  s ta g e s  o f fo o d  p ro d u c ­
tio n  in  g e n e ra l.

3 . T h e  im p o rta tio n  o f fo o d s  an d  
, a g r ic u ltu ra l m a te ria ls  fro m  w h ich

food s a re  d eriv ed , T h e s e  p o w e rs  
h a v e  b een  d eleg ated  to  th e  C o m ­
m o d ity  C re d it  C o rp o ra tio n  w ith in  
th e  D e p a rtm e n t of A g ric u ltu re  by  
th e  B o a r d  of E c o n o m ic  W a r f a r e .

4 . T h e  fo rm u la tio n  of p ro g ra m s  f o r  
co n se rv a tio n  o f  c r it ic a l  fo o d s  o r  
a g ric u ltu ra l  m a te r ia ls  f ro m  w h ich  
fo o d s a r e  d e riv e d .

T h e  D iv isio n  o f In d u s try  O p e ra tio n s  
o f th e  W P B  w ill be resp o n sib le  fo r  th e  
la te r  s ta g e s  o f fo o d  p ro d u c tio n  in  g e n ­
e ra l, su ch  a s  b a k in g  a n d  th e  m a n u fa c ­
tu re  o f  c a n d y  a n d  s o ft d rin k s .

T h e  M a te r ia ls  D iv is io n s  o f th e  
W P B  w ill b e  resp o n sib le  in  g e n e ra l  
fo r  th e  p ro c e s s in g  o f  n o n -fo o d s  d e riv e d  
f ro m  a g r ic u ltu ra l  m a te r ia ls  w h ich  a r e  
a  s o u rc e  o f  fo o d . S o a p  w o u ld  b e  a n  
e x a m p le  of th is.

M e m b e rs  o f th e  F o o d s  R e q u ire m e n ts  
C o m m itte e  an d  th e  a g e n cie s  th e y  re p ­
re s e n t a re  a s  f o l lo w s : C h a irm a n , C la u d e  
R . W ic k a r d , S e c r e ta r y  o f A g r i c u l t u r e ; 
L .  S . S tin e b o w e r, S ta te  D e p a r tm e n t ;  
B rig a d ie r  G e n e ra l C a r l  A . H a r d ig g ,  
W a r  D e p a r tm e n t ; R e a r  A d m ira l  W .
B .  Y o u n g , N a v y  D e p a r tm e n t ;  W .  B .  
P a r k e r ,  B o a r d  of E c o n o m ic  W a r f a r e ; 
D r. J o h n  O rc h a rd , O ffice o f  L e n d -  
L e a s e  A d m in is tra t io n ; R o la n d  S , V a ile -,  
D iv isio n  of C iv ilia n  S u p p ly  of th e  
W P B ;  D o u g la s  C  T o w n s o n , D iv isio n  
of In d u s try  O p e ra tio n s  of th e  W P B  ; 
a n d  T .  L .  D an iels , M a te ria ls  D iv is io n  
of th e  W P B .
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Th e r e  a r e  m a n y  p ro b lem s a ris in g  in  
th e  p u b lic h ea lth  a d m in is tra tio n  o f  

a  m u n icip al m ilk  su p p ly  th a t  in  th e se  
d a y s  re q u ire  co n sid e ra b le  th o u g h t an d  
s tu d y . T h e  la ck  of u n ifo rm ity  of th e se  
a d m in is tra tiv e  p ra c tic e s  illu s tra te s  th e  
co n fu sio n  in  th e  m in d s of a d m in is tra ­
tiv e  officers.

T h e  re g u la tio n  of a  m u n icip al fre sh  
flu id  m ilk  su p p ly  c a n , fo r  co n v e n ie n ce , 
be -divided in to  th re e  p h a se s  o r  s t a g e s :

The prepasteurization of raw. milk.
The pasteurization.
The, postpasteurization.

P r e p a s t e u r i z a t i o n

T h e  re g u la tio n  o f th e  p ro d u ctio n , 
h an d lin g , a n d  tra n s p o rta tio n  of th e  ra w  
m ilk  is th e  m o s t  difficult p h a se  of re g u ­
la tio n  fro m  a n  a d m in is tra tiv e  s ta n d ­
p o in t. T h e  d a iry  fa rm s  p ro d u cin g  
m ilk  a re  b ey o n d  th e  p o lice  ju risd ic tio n  
o f th e  m u n icip a lity  co n su m in g  th e  m ilk . 
T h e  u su al p ro c e d u re  is  to  issu e  c e rtif i­
c a te s  of a p p ro v a l, s a n ita tio n , o r  p e rm its  
to  su ch  p ro d u cin g  fa rm s  a f te r  c e rta in  
p h y sica l re q u ire m e n ts  h a v e  b een  m e t. 
T h e  ty p e  of in sp ectio n  d iffers on  
v a rio u s  m ilk  sh ed s. In  m a n y  a re a s ,  
th e  in d u stry  a ssu m e s  th e  b u rd e n  of th is  
in sp ectio n  u n d e r v a ry in g  d e g re e s  of 
h ealth  d e p a rtm e n t su p e rv isio n . In  
so m e  in sta n ce s  th e  e n tire  in sp e ctio n  of 
d a iry  fa rm s  is- d o n e b y th e  h e a lth  d e­
p a rtm e n t. T h e n  a g a in , th e re  is a  d ual 
in sp ectio n  s e r v ic e :  o n e m a in ta in e d  b y  
th e  in d u stry  a n d  a n o th e r  b y  th e  t a x -  
su p p o rte d  h ealth  d e p a rtm e n t.

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

T h e re  a r e  tw o  sch o o ls  o f th o u g h t  
a n d  p ra c tic e  re la tiv e  to  th e  s ta n d a rd s  
fo r  th e  q u ality  of a  ra w  m ilk  sup ply  
tra n s p o rte d  in to  a n  u rb a n  co m m u n ity . 
O n e  g ro u p  co n te n d s  th a t  th e re  a r e  n o  
p ra c tic a l  m e th o d s  o f e x a m in a tio n  th a t  
c a n  be u sed  to  d e te rm in e  th e  s a n ita ry  
q u ality  o r  p u b lic  h e a lth  s a fe ty  of th e  
ra w  m ilk  s u p p ly ; h e n ce  th e  n e ce ssity  
of c o n tro llin g  a n d  re g u la tin g  m ilk  o n  
th e  fa rm  w h en  a n d  w h e re  it  is  p r o ­
d u ced . T h e  o th e r  g ro u p  p la ce s  g r e a te r  
em p h asis  o n  th e  s a n ita ry  q u a lity  o f th e  
m ilk  a f te r  i t  le a v e s  th e  f a r m  a n d  b e fo re  
it  is p a s te u riz e d . T h is  la t te r  g ro u p  
u su ally  e n fo rce s  e n v iro n m e n ta l s a n ita ­
tio n  o f  d a iry  fa r m s  b y  in sp e ctio n , b ut 
p la ce s  m o re  e m p h a sis  o n  th e  e x a m in a ­
tio n  of th e  m ilk  su p p ly  b y  th e  B re e d  
d ire c t  m ic ro s c o p ic  te s t ,  m e th y le n e  b lue  
re d u c ta s e  te s t , ta s te  a n d  o d o r  o f  th e  
m ilk , e tc . A  co m b in a tio n  o f th e se  te s ts  
is in  u se  in  so m e  o f o u r  la rg e s t  m ilk  
sh ed s. W h e n  o n e  e x a m in e s  th e  a v a il­
ab le  re c o rd s , th e re  d o es  n o t  a p p e a r  to  
be a n y  d e te cta b le  p u b lic  h ealth  a d v a n ­
ta g e  e n jo y e d  b y  th e  c o n su m e rs  a s  a  
re s u lt  of th e  u se  o f e ith e r  o f th e se  tw o  
p ro c e d u re s  fo r  re g u la tin g  ra w  m ilk .

H e a lth y  co w s, safe  w a te r  su p p ly , 
s a n ita ry  d isp o sal of h u m a n  e x c r e ta ,  
p ro p e rly  c o n s tru c te d  b a rn s ,, a n d  m ilk  
h o u ses  w ith  th e  p h y sica l eq u ip m en t fo r  
th e  c le a n in g  a n d  d isin fe ctin g  o f u ten sils  
a n d  th e  co o lin g  , of m ilk  c a n  b e  d e te r ­
m in ed  by in sp ectio n . T h e  d aily  u se  o f  
th ese  facilities  b y  th e  p ro d u c e r  is  a  
p e rso n a l e q u a tio n  a n d  h ab it fa c to r  
w h ich  c a n n o t be e n fo rce d  b y  in sp ectio n  
b y th e  h ealth  d e p a rtm e n t. H e a lth y  
co w s, c lean lin ess , a n d  p ro p e r  co o lin g
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a re  th e  u n d e rly in g  fa c to rs  in  fa rm  
s a n ita tio n .

A  ca re fu l re v ie w  of th e  li te ra tu re ,  
com b in ed  w ith  p e rso n a l a d m in is tra tiv e  
e x p e rie n c e , h a s  failed  to  sh o w  an  
a d v a n ta g e  o f th e  p re s e n t Standard 
M ethods  o f b a c te ria l  p la te  c o u n t a s  a  
p ro p e r  in d e x  fo r  th e  s a n ita ry  q u ality  
o f m ilk . T h e  u se  o f n e w e r m e d ia  an d  
lo w e r in cu b atio n  te m p e ra tu re  h a s  c o n ­
trib u te d  to w a rd  co n fu sio n  in  in te rp re ­
ta tio n  of th e  s ig n ifican ce  o f b a c te ria l  
p la te  co u n ts . I t  sh o u ld  be re m e m b e re d  
th a t b a cte ria l p la te  c o u n ts  a r e  on ly  on e  
of th e  v a r io u s  m e th o d s  o f e s ce rta in in g  
th e  s a n ita ry  q u ality  o f m ilk , a n d  like­
w ise it should  be k ept in  m in d  th a t  th is  
m eth o d  is su b je c t to  co n sid e ra b le  v a r i ­
a tio n s  due to  th e  in volv ed  te ch n ica l  
p ro c e d u re s . T h is  is th e  m o st e x p e n siv e  

. y a rd s tick  w e em p loy  in d e te rm in in g  
th e  s a n ita ry  q u ality  of o u r m ilk  su p ­
p ly . I t s  p ro p e r  p lace  should  be on ly  a s  
on e of th e  te s ts , b ut a lo n e it c a n  be 
m islead in g , p a rtic u la rly  u n less a  la rg e  
n u m b e r of sam p les a re  re p e a te d ly  
e x a m in e d , th e re b y  co n sid e ra b ly  in ­
c re a s in g  th e  co s ts  of re g u la tio n .

P asteurization

T h e  m a jo r  d ev elo p m en t in  th e  la s t  
d ecad e  in  m ilk  sa n ita tio n  h a s  b een  in  
im p ro v e m e n t in  p a ste u riz a tio n . I t  is  
t ru e  th a t  w e h av e  u sed  p a ste u riz a tio n  
fo r  th re e  d e ca d e s  to  a id  in  sa fe g u a rd ­
in g  o u r  m ilk , b u t th e re  h a s  b een  c o n ­
sid erab le  p ro g re s s  m a d e  in p e rfe c tin g  
th e  te c h n ic  a n d  eq u ip m en t u se d  in  th e  
a c tu a l  p a s te u riz a tio n  p ro c e s s . T h e  d e­
v e lo p m e n t o f th e  p h o sp h a ta se  te s t  h a s  
g iv e n  u s co n fid en ce  in  th e  efficiency of 
th e se  n ew  m e th o d s  a n d  d ev ices . T h e  
p a ste u riz a tio n  of m ilk  c a r r ie d  o u t in  
m o d e rn  eq u ip m en t, w ith  its  a u to m a tic  
c o n tro llin g  a c c e s s o ry  a n d  s a fe ty  de­
v ice s , re p re s e n ts  a n  e n g in e e rin g  d ev el­
o p m e n t th a t  is  m a k in g  th is  t re a tm e n t  
re a lly  p re c ise .

P ostpasteurization

T h is  p e rio d  of re g u la tio n  in clu d es  
th e  tim e  in te rv a l a f te r  th e  m ilk  is

p a ste u riz e d  a n d  u n til it  is  d eliv ered  in  
fre sh  fluid fo rm  to  th e  c o n su m e r . I f  
w e co u ld  d eliv er to  th e  c o n su m e r a  
b o ttle  o f m ilk  equal in  s a n ita ry  a n d  
h ealth  p ro m o tin g  q u alities  to  th e  m ilk  
th a t leav es  th e  p a ste u riz e r , so m e  o f o u r  
h ealth  d e p a rtm e n t p ro b lem s m ig h t be  
solved .

T h e  b a cte rio lo g ica l co n tro l o f m ilk  
b efo re  an d  a f te r  p a s te u riz a tio n  p re s e n ts  
d ifferen t p ro b lem s. T h e  ra w  o r  p re ­
p a ste u riz e d  in ilk  c o n ta in s  a  v a r ie ty  of 
b a c te r ia : so m e  co m e  fro m  th e  u d d e r of 
th e  co w , so m e  fro m  th e  e n v iro n m e n t o f  
th e  b a rn , a n d  m a n y  a re  d e riv e d  fro m  
u ten sils , m ilk in g  m a ch in e s , a n d  v a r io u s  
p ieces o f eq u ip m en t th a t  m a y  n o t  h a v e  
been  clean ed  p ro p e rly . T h e  la t te r  
g ro u p  is u su ally  th e rm o d u ric  a n d  s u r ­
v iv e  k illin g  te m p e ra tu re s  fo r  d ise a se -  
p ro d u cin g  b a cte r ia . T h e  p o s tp a s te u ri­
z a tio n  b a cte ria l  flo ra  o f m ilk  h a v e  . 
m o re  to  d o w ith  k e e p in g  q u alities  of 
th e  m ilk  th a n  w ith  th e  p u b lic  h ealth  
sig n ifican ce  o f th e  b a cte r ia l  flo ra  a s  
d ete rm in e d  b y  refin em en ts  o f e s ta b ­
lish ed  te c h n ica l p ro c e d u re s . W e  ‘d o  
n o t h a v e  p ra c tic a l  m e th o d s  n o r  d o w e  
a tte m p t to  a p p ly  q u a n tita tiv e  b a c te r io ­
lo g ical p ro c e d u re s  to  d e te rm in e  d ise a se -  
p ro d u cin g  b a c te r ia  in  a  m ilk  su p p ly . 
G u r  m e th o d s  a t  p re s e n t c o n sis t  of  
d e te rm in in g  all o f th e  b a c te r ia  th a t  
m a y  g ro w  in  a  m ilk  sam p le  u n d e r  
s tr ic t  a n d  sta n d a rd iz e d  p ro c e d u re s  o f  
m e d ia  co m p o sitio n  a n d  in cu b atio n  
te m p e ra tu re . T h e  m e d ia  a n d  te m p e ra ­
tu re  a r e  m o re  c o n ce rn e d  w ith  d e te r­
m in in g  th e  k eep in g  q u alities  o f th e  
m ilk  th a n  w ith  th e  p u b lic  h ealth  s ig ­
n ifican ce  o f th e  m ilk  sam p le . E v e r y  
a d m in is tra tiv e  officer sh o u ld  s e p a ra te  
th e  co m m e rcia l a d v a n ta g e s  o f  in c re a s ­
in g  k e e p in g  q u alities  v e rs u s  th e  p ro ­
te c tio n  o f th e  h ealth  o f th e  pub lic.

T h e  to ta l  q u a lita tiv e  b a cte r ia l  co u n t  
o f m ilk  a f te r  p a s te u riz a tio n  is n o t  a s  
s ig n ifican t ( a s  n o w  p r a c t ic e d )  f ro m  a  
g e n e ra l s a n ita ry  s ta n d p o in t a s  b efo re  
p a ste u riz a tio n . W h e n  m ilk  is  b o ttled  
in sm all re ta il  c o n ta in e rs , th e  o p p o r­
tu n ity  fo r  co n ta m in a tio n  b y  h u m a n  
b a c te r ia  a r e  e n h an ced . W h e n  .a 1 0 ,0 0 0
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g a llo n  ta n k  o f  m ilk  is  b ro u g h t to  th e  
p a s te u riz e r  a n d  th e n  b ro k en  u p  in to
4 0 .0 0 0  to  5 0 ,0 0 0  in d iv id u al u n its , each  
h an d led  s e v e ra l tim e s  b y  d ifferen t  
h an d s, th e  o p p o rtu n ity  o r  p ro b a b ility  
o f co n ta m in a tio n  is  in cre a se d  in  p r o ­
p o rtio n  to  th e  s u rfa c e  e x p o s u re  of th e  
re ta il  p a ck a g e . T h is  n e ce s s ita te s  p ro ­
te c tio n  o f th e  m ilk  fro m  co n ta m in a tio n  
a ls o  a f te r  p a s te u riz a tio n  a n d  b o ttlin g . 
H o o d  c lo s u re s  th a t  w ill be a s  effectiv e  
in  p ro te c t in g  th e  c o n te n ts  of th e  b ottle  
a s  th e  p a ste u riz a tio n  eq u ip m en t is  
e ffectiv e  in  d e s tro y in g  h a rm fu l b a c ­
te r ia , a r e  c e rta in ly  essen tia l fo r  a  safe  
m ilk  su p p ly .

A  to ta l b a c te r ia l  c o u n t o f a  q u a rt of 
p a ste u riz e d  m ilk  m a y  b e  1 0 ,0 0 0  b a c ­
te r ia  p e r  m l. im m e d ia te ly  a f te r  filling  
a n d  co o lin g , a n d  1 5 ,0 0 0  w h en  d eliv ered  
to  th e  c o n su m e r. I f  th is  is  d u e  to  
co n ta m in a tio n  of b a c te r ia  o f h u m a n  
o rig in , su ch  a s  s a liv a ry  o r  feca l b a c ­
te r ia , th e n  su ch  a  m ilk  is u n safe  fo r  
h u m a n  co n su m p tio n . B u t  if th e  in ­
c re a s e  is d ue to  la ck  o f co o lin g  o r  
re fr ig e ra tio n , th en  th e re  sh o u ld  be 
little  ap p re h e n sio n  a s  to  th e  p ub lic  
h e a lth  sig n ifican ce  of th e  fifty  p e rc e n t  
in cre a se  in  th e  b a cte ria l  co u n t. T h e  
s ig n ifican t fa c to r  in  p o s tp a s te u riz e d  
m ilk  is  th e  ty p e s  of b a c te r ia  p re s e n t in  
th e  m ilk-— a re  th e y  su rv iv a ls  o f th e  
p re p a ste u riz e d  flo ra  o r  a re  th e y  ad d ed  
to  th e  m ilk  a f te r  it w a s  p a ste u riz e d  due  
to  h u m a n  c o n ta c t?

D i s c u s s i o n

T h e re  a r e  m a n y  u n a n sw e re d  q u es­
tio n s  C o n cern in g  a d m in is tra tiv e  p ro b ­
lem s in  c o n tro llin g  a n d  re g u la tin g  a  
m u n icip al m ilk  su p p ly . S u p p o se  a  ra w  
m ilk  h a s  a  b a c te ria l  p la te  c o u n t of
1 0 0 .0 0 0  o r  1 ,0 0 0 ,0 0 0  p e r  cu b ic  ce n ti­
m e te r  a n d  is p ro p e rly  an d  effectiv ely  
p a ste u riz e d . H a s  th e  p o stp a ste u riz e d  
p ro d u ct, if efficiently  p ro te c te d  fro m  
e x tra n e o u s  co n ta m in a tio n , a n y  d iffer­
e n t n u tr itiv e  p ro p e rtie s  in  th e se  tw o  
s a m p le s?  T h e re  is  n o th in g  in  th e  
li te ra tu re  to  sh o w  a n y  d ifferen ces upon  
th e  h e a lth  of th e  co n su m e rs  of th ese  
tw o  h y p o th e tica l sam p les. A ll  of th e

o b se rv a tio n s  b e a rin g  o n  th is  q u estio n  
w e re  m a d e  b e fo re  wre  h a d  effectiv e  
p a ste u riz a tio n  e q u ip m en t a n d  ch e m ica l  
m e th o d s  o f ch e c k in g  a n d  v e r ify in g  th e  
efficien cy o f th e  p ro c e s s .

T h e  p u b lic  h e a lth  re g u la tio n s  g o v ­
e rn in g  a n d  c o n tro llin g  m ilk  sh o u ld  be  
fo r  th e  p u rp o se  o f in su rin g  a  w h o le­
so m e a n d  n u tr itio u s  m ilk , f re e  of 
d is e a s e -p ro d u c in g  b a c te r ia  a n d  i r r i ta t ­
in g  su b sta n ce s . I f  th e se  re g u la tio n s  
a re  e x te n d e d  b ey o n d  th is  field, th e y  
m a y  b eco m e a  b u rd e n  to  th e  in d u stry  
an d  th e  c o n su m e r . ' ■

T h e  d eath  ra te s  fo r  ty p h o id  fe v e r  
s e rv e  a s  a n  in d e x  o f sa n ita tio n  in  a  
c o m m u n ity . T h e  d e a th  ra te s  p e r
1 0 0 ,0 0 0  rural p o p u la tio n  in  1 9 0 0  w a s  
4 5 .8 ,  in  1 9 1 0  it  w a s  2 3 .3 ,  in  1 9 2 0  it  
w a s 9 .6 ,  in  1 9 3 0  i t  w a s  6 .6  a n d  in  1 9 3 9  
it  w a s  1 .8 . T h is  in d ica te s  "th a t o u r  
ru ra l  p o p u la tio n  h a s  a p p ro x im a te ly  
eq u ally  s a n ita ry  s a fe g u a rd s  a s  th e  
u rb a n  p o p u la tio n . T a b le  1 sh o w s th e  
ty p h o id  d e a th  r a te s  fo r  th e  to ta l  p o p u -

TA BL E  1
U n it e d  S t a t e s  R e g is t r a t io n  A r e a  

T y p h o id ' D e a t h  R a t e s

Year Total Urban Rural
1900 35.4 19.7 45.8
1910 22.8 22.4 23.3 -
1920 7.6 , 5,5 9.6
1930 4.8 - 2 .8  6.6
1935 2 .8  2.2 3.6
1939 1.6 1.4 1.8

la tio n , u rb a n  a n d  ru ra l , in th e  U n ite d  
S ta te s 1 R e g is tr a t io n  A r e a  fro m  1 9 1 0  to  
1 9 3 9 . W e  -can n o lo n g e r re g a rd  th e  
ru ra l  a re a s  a s  ty p h o id  re s e rv o irs . A s  
th e  s a n ita ry  e n v iro n m e n t o f o u r  r u r a l  
a re a s  im p ro v e s , th e  h a z a rd s  o f c o n ­
ta m in a tio n  fro m  th is  s o u rc e  d e cre a se  in  
th e  sam e p ro p o rtio n .

P u b lic  h ealth  p ra c tic e  a n d  p ro c e d u re s  
ch a n g e  w ith  th e  a d v a n ce m e n t of k n o w b  
ed g e, an d  th e  re g u la tio n s  a r e  a d ju s te d  
to  m e e t th e s itu a tio n s  a s  th e y  e x is t .  
A  C o m m itte e  on  A d m in is tra tiv e  P r a c ­
tice  in  re g a rd  to .co m m u n ica b le  d ise a se s  
of th is  A ss o c ia tio n  fre q u e n tly  m a k e s  
re p o r ts  em b o d y in g  its  re c o m m e n d a ­
tio n s  re la tiv e  to  m e th o d s , p ro c e d u r e s ,
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e tc . to  re d u ce  th e  in cid en ce , m o rb id ity  
a n d  m o rta lity  of c e rta in  d iseases  o r  
g ro u p s  of d iseases. S o m e  of th e se  
re co m m e n d a tio n s  h a v e  in v o lv ed  ra d ic a l  
d e p a rtu re s  fro m  th e  u su al q u a ra n tin e  
a n d  p la ca rd in g  p ra c tic e s . T h e s e  h av e , 
a s  a  w h ole , b een  fa v o ra b ly  a cce p te d  
by th e  p u b lic h ealth  a d m in is tra tiv e  
officials. W h y  c a n n o t th e  sam e p r a c ­
t ic e  a n d  p olicies  be c a r r ie d  o u t b y  th e  
d iv isio n s  of th e  h ealth  d e p a rtm e n ts  
c o n c e rn e d  w ith  m ilk  c o n tro l  a s  is a n d  
h a s  b een  in  v o g u e  in  re s p e ct to  c o m ­
m u n ica b le  d isease  c o n tro l ?

W e  b eg an  o u r  fa rm  s a n ita ry  re g u la ­
tio n s  g o v e rn in g  m ilk  p ro d u ctio n  w h en  
th e  ru ra l  a re a s  w e re  re s e rv o irs  fo r  
e n te r ic  d iseases. T h e  la s t  tw o  d ecad es  
sh o w  a  m a rk e d  im p ro v e m e n t in  ru ra l  
s a n ita tio n ; in  fa c t , th e  in cid en ce  o f  
ty p h o id  fe v e r is  th e  sam e a s  in  u rb a n  
co m m u n itie s . T h e  first h a n d le r of th e  
d a iry  fa r m ’s m ilk , th e  re c e iv in g  s ta ­
tio n , c a n  n o w  be u sed  a s  th e  te s tin g  
a r e a  to  d e term in e  if u ten sils  a re  c lean  
a n d  d isin fected , if th e  m ilk  h a s  been  
k e p t co o l, e tc . W e  c a n  n o w  sh ift o u r  
a d m in is tra tiv e  c o n tro l w ith  a  re a s o n ­
a b le  d e g re e  of a s s u ra n c e  f ro m  th e  
b ro a d  shed  to  th e  b o ttlen eck s  w h e re  
w e  c a n  re g u la te  a n d  e x a m in e  th e  
p r o d u c t  in  a  p ra c tic a l  m a n n e r. T h e  
fa c ilitie s  fo r  p ro p e r  m ilk  p ro d u ctio n  

.c a n  be a s ce r ta in e d  b y  fa rm  in sp ectio n  
w h ich  c a n  be m a d e  less  fre q u e n tly  th a n  
w h e n  w e  a tte m p t to  c o n tro l th e  sa n i­
t a r y  q u ality  o f th e  m ilk  o n  th e  fa rm .

W e  sh o u ld  co n tin u e  th e  p re s e n t  
re g u la tio n s  re g a rd in g  p a ste u riz a tio n . 
T h e s e  ru le s  a r e  r ig id  a n d  cap ab le  of 
b e in g  s u p e rv ise d  a n d  c h e ck e d  b y  v a r i ­
o u s  re c o rd in g  d ev ices  d u rin g  o p e ra tio n , 
a n d  b y  ch e m ica l te s ts  to  d e te rm in e  if 
a ll  o f th e  m ilk  h a s  b een  p ro p e rly  
p a ste u riz e d .

W e  n eed  to  p la ce  m o re  em p h asis  on  
th e  p o s tp a s te u riz a tio n  h a n d lin g  o f  
m ilk . B e t te r  p a ck a g in g  o f th e  p a s ­
te u riz e d  m ilk  is  d esirab le . T h e  h u m an

c o n ta c t  w ith  th e  final c o n su m e r’s b o ttle  
of m ilk  re q u ire s  m o re  s tu d y  in  o rd e r  
to  m ak e  th is  p h ase  eq u al in  efficien cy  
to  th e  p re p a ste u riz a tio n  a n d  p a s te u ri­
z a tio n  p h a se s. T h e  c le a n sin g  a n d  d is­
in fe c tio n  of th e  b o ttle  c a n  be c a r r ie d  
o u t w ith  m o d e rn  eq u ip m en t if th e  
o p e ra tio n  is su p e rv ise d  co m p a ra b le  to  
th e  s cru tin y  g iv e n  to  p a ste u riz a tio n  
eq u ip m en t an d  its  p ro p e r  o p e ra tio n .  
T h e  m ilk  m u s t  th e n  be p ro te c te d  
a g a in s t c o n ta m in a tio n  a n d  a d u lte ra tio n  
u n til co n su m e d . B e t te r  m e th o d s  of  
d e te rm in in g  effectiv e  c lo su re s  of b o ttles  
n eed  to  be d evelop ed . I f  w a te r , m o is ­
tu re , e tc . c a n  g e t  fro m  th e  o u tsid e  in to  
th e  m ilk  in  th e  b o ttle , a  d efin ite  h ea lth  
h a z a rd  w ill e x is t .  T h e  frequ en t’ h an d  
c o n ta c t  w ill d ep o sit b a c te r ia  o f s a liv a ry  
o r  feca l o rig in  o n  th e  e x te rn a l  s u rfa c e  
a d ja c e n t to  th e  ca p  o r  h o o d  a n d  th e se  
b a c te r ia  w ill be tra n s fe r r e d  to  th e  m ilk  
w ith  a n y  liquid  th a t  m a y  g a in  e n tra n ce .  
T h e  to ta l b a c te r ia l  c o u n t m a y  n o t  
in cre a se  b u t a  fe w  b a c te r ia  p e r  cu b ic  
c e n tim e te r  b u t th e  s ig n ifican ce  o f th e se  
few  h u n d re d  h u m a n  s tra in s  in  th e  p oS t- 
p a ste u riz e d  q u a r t  o f m ilk  h a v e  d efin ite  
p u b lic  h e a lth  h a z a rd s .

T h e r e  is  a n  u n d en iab le  te n d e n cy  in  
th e  p u b lic  h ealth  a d m in is tra tio n  o f  
m ilk  to  re ta in  all e x is tin g  ru le s  an d  
a d d  n e w  o n e s  f ro m  tim e  to  tim e . 
T h e r e  is  a  te n d e n cy  to  p y ra m id  r e g u ­
la to r y  m e a s u re s . T h e  b o tto m  o f th e  
s tru c tu re  m a y  be its  w e a k e st p a r t  
b e ca u se  i t  is  th e  o ld e st a n d  h a s  n o t  
b een  a lte re d  o r  re v ise d  b a se d  u p o n  
a c cu m u la tio n  o f k n o w le d g e  a n d  e x p e r i ­
e n ce . T h e  less  in sp e ctio n  a n d  re g u la ­
tio n  w e  c a n  do to  in su re  a  w h o leso m e, 
s a n ita ry , a n d  d rin k ab le  m ilk , th e  b e tte r  
off w e  a r e  in  th e  lo n g  ru n . M a n y  of 
u s  re c o g n iz e  th e  p itfa lls  o f  o v e r-in s p e c ­
tio n  a n d  e x c e s s iv e  re g u la tio n s . W e  
d e fe a t o u r  o b je c tiv e  w h en  w e  d o  so. 
W e  h a m s tr in g  th e  in d u stry , w e  o v e r ­
lo a d  th e  ta x p a y e r ,  a n d  th e  co n su m e rs  
p a y  fo r  a  fictitio u s q u a lity  o f  p ro d u ct.
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W h i l e  h o m o g e n iz e d  m ilk  h a s  been  
re a d ily  a c c e p te d  b y  th e  c o n su m e r  

a lm o s t b ey o n d  co m p re h e n sio n , th e  
p ro c e s s in g  a n d  d istrib u tio n  o f h o m o ­
g e n iz e d  m ilk  h a s  n o t  b een  w ith o u t  
its  p ro b le m s. T h e s e  p ro b le m s, tro u b le ­
so m e  a s  th e y  m a y  seem  a t  tim e s , a r e  
n o t w ith o u t so lu tio n . I t  sh o u ld  b e  e m ­
p h asized , h o w e v e r , th a t  h o m o g e n iz e d  
m ilk  is  n o t a lo n e  in  re s p e c t  to  p ro b ­
lem s. In  fa c t , a n y  p ro d u c t  h a s  its  ow n  
p e cu lia r  p ro b lem s in cid e n t to  p ro d u c ­
tio n , p ro c e s s in g , a n d  d istrib u tio n .

T o o  o ften  w e th in k  o f  th e  p ro c e s s  of  
h o m o g e n iz a tio n  on ly  a s  o n e re d u cin g  
th e  size of th e  fa t  glo b u les to  th e  e x ­
te n t th a t  th e y  n o  lo n g e r r is e  to  fo rm  a  
c re a m  la y e r  a n d  th a t  th a t  is  a ll w h ich  
d oes o c c u r  a s  a  re s u lt  of th e  p ro c e s s . 
T h e  v e r y  fa c t  th a t  th e  fa t  g lo b u les a re  
re n d e re d  m u c h  sm a lle r  in  s ize  th u s  
c re a tin g  n e w  an d  in cre a se d  s u rfa c e  
a r e a  a’n d  d isp e rs in g  th e  fa t  u n ifo rm ly  
th ro u g h o u t th e  m ilk , re s u lts  in  a  p ro d ­
u c t  w h ich  n o  lo n g e r ’ b e h a v e s  in  m a n y  
re s p e c ts  a s  m ilk  n o rm a lly  d oes. T h e s e  
p rob lem s, m a y  be ro u g h ly  classified  as  
fo llo w s :

1. Processing
2. Packaging
3. Distribution
4. Laboratory control
5. Cooking
6. Utilization of returns 

P r o c e s s i n g

In  th e  field o f p ro c e s s in g  th e re  a r e  
a t  le a s t five p ro b lem s to  w h ich  th e  
a tte n tio n  of th e  p ro d u ctio n  m a n a g e r  
sh o u ld  be called . T h e s e  a r e :

*  A d dress delivered b e fo re  S ta te  C ollege o f 
W ash in g to n  In s titu te  o f D a iry in g , a t  P u llm an , 
W a sh ., F e b ru a ry  2 6 , 1942.

1. Rancidity
2. Sedimentation
3. Increased bacterial counts
4. Inefficient homogenization relative to

standards
5. Cream line

F o r tu n a te ly , p ra c tic a lly  a ll th e  p ro b ­
lem s in cid e n t to  th e  p ro d u c tio n  a n d  
p ro c e s s in g  o f h o m o g e n iz e d  m ilk  m a y  
b e re a d ily  so lv ed . H o w e v e r , if th e  
p la n t m a n a g e r  is  n o t  a w a re  o f th e  
p ro b le m , d ifficulty  m a y  b e  e n co u n te re d . 
P ro b a b ly  th e  ch ie f p ro b le m  in  h o m o ­
g e n iz in g  m ilk  i s .  th a t  o f th e  d ev elo p ­
m e n t o f ra n c id ity . U n le s s  th e  m ilk  is  
p ro c e s se d  a t  a  te m p e ra tu re  sufficien tly  
h ig h  to  in a c tiv a te  th e  en z y m e  lip a se  
c a u s in g  lip o ly sis , a ll h o m o g e n iz e d  m ilk  
so o n  b e co m e s so  ra n c id , b itte r , a n d  
so ap y , th a t  it  c a n n o t b e  u se d  f o r  edible  
p u rp o se s . T h u s , if m ilk  is  to  b e h o m o ­
gen ized , i t  m u s t  be p a ste u riz e d  p r io r  
to  h o m o g e n iz a tio n  o r  im m e d ia te ly  
fo llo w in g  th e  p ro c e s s . F u r th e r m o r e ,  
h o m o g en ized , p a ste u riz e d  m ilk  m u s t  
n o t be co n ta m in a te d  w ith  ra w  n o il-  
h o m o g e n iz e d  m ilk . T h e  in tro d u ctio n  
of a  sm all p e rc e n ta g e  o f ra w  m ilk  to  
th e  h o m o g en ized  p ro d u c t  in d u ce s  lip ol­
y s is , o r  fa t  sp littin g , a b o u t a s  ra p id ly  
a s  th o u g h  th e  m ilk  h a d  b een  h o m o ­
g e n iz e d  ra w . T h is  p ro b le m  h a s  b een  
su ccessfu lly  so lv e d  b y  re c o g n iz in g  th e  
b e h a v io r of ra w  m ilk  re s u ltin g  f ro m  
h o m o g e n iz a tio n  a n d  h e a t- tr e a tin g  th e  
m ilk  a c co rd in g ly .

A n o th e r  p ro b le m  in  p ro c e s s in g  m ilk  
o f q u ite  so m e  c o n c e rn , w h ich  is  n o t  
e n tire ly  e lim in a te d  in  th e  h o m o g e n iz e d  
m ilk  in d u s try  to d a y , is  th a t  o f se d i­
m e n ta tio n . D e s p ite  th e  f a c t  th a t  th e  
m ilk  m a y  h a v e  b een  filte re d , th e
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h o m o g en ized  p ro d u c t m a y  sh o w  a  
flo ccu len t, sm u d g y  p re c ip ita te  in  th e  
b o tto m  o f th e  b o ttle  a f te r  2 4  h o u rs  
s ta n d in g  re g a rd le ss  of th e  p re s su re  
u sed . P a r t ic u la r ly  a t  so m e  seaso n s  of 
th e  y e a r  is sed im en tatio n  in  h o m o g e n ­
ized  m ilk  tro u b le so m e . A n  an aly sis  
of th is  sed im en t sh o w s it  to  be c o m ­
p o sed  la rg e ly  of m ilk  cells , m ilk  solids, 
collo id al d irt, an d  so m e  m ilk  fa t . In  
o th e r  w o rd s , it c o m p a re s  q u ite  fa v o r ­
ab ly  w ith  th a t  o f s e p a ra to r  slim e. 
S e d im e n ta tio n  of h o m o g e n iz e d  m ilk  
h a s  b een  su ccessfu lly  elim in ated  b y  
s u b je ctin g  th e  m ilk  to  ce n trifu g a l fo rc e  
a s  in  c la rifica tio n . W h ile  clarifica tio n  
m a y  be m o re  efficient fo llo w in g  h o m o ­
g en izatio n , e x p e rim e n ts  h a v e  been  
d e m o n stra te d  th a t  sed im en tatio n  of 
h o m o g en ized  m ilk  m a y  be o v e rco m e  
b y cla rify in g  th e  m ilk  p r io r  to  h o m o ­
g en izatio n . I f  sed im en tatio n  is to  be  
o v e rc o m e  in  p a r t  w ith o u t su b m ittin g -  
th e  m ilk  to  c la rifica tio n , th e n  special 
a tte n tio n  m u s t be m a d e  to  s e cu rin g  a  
clean  m ilk  sup ply  an d  to  p ro c e s s in g  th e  
m ilk  th ro u g h  a  scru p u lo u sly  c lean  
m a ch in e .

In c re a s e d  b a cte ria l  c o u n ts  h a v e  been  
a  m a tte r  o f  so m e c o n ce rn  to  th o se  d is ­
tr ib u tin g  h o m o g en ized  m ilk . A ctu a lly ,  
in c re a s e d  b a cte ria l  c o u n ts  in  h o m o g e n ­
ized  m ilk  o v e r  th e  sam e m ilk  n o n -  
fio m o g en ized  is  la rg e ly  a  m a t te r  of 
fa n c y  r a th e r  th a n  o n e o f re a lity . T r u e ,  
th e  h o m o g e n iz in g  p ro c e s s  b re a k s  up  
th e  clu m p s o f  b a c te r ia  so  th a t  in  p la te ­
co u n tin g  th e  m ilk , h ig h e r  co u n ts  m a y  
b e  ob ta in ed : H o w e v e r , su ch  h ig h e r
c o u n ts  a r e  a p p a re n t r a th e r  th a n  re a l.  
I t  m u s t  n o t  b e  o v e rlo o k e d  th a t  th e  
m o d e rn  h o m o g e n iz e r  w h ich  is  c o m ­
p le te ly  d em o u n tab le  m a y  be a s  re a d ily  
san itized  a s  a n y  p ie ce  o f  eq u ip m en t  
w ith  w h ich  th e  m ilk  c o m e s  in  c o n ta c t.  
F u r th e r m o r e , th e  in cre a se d  te m p e ra ­
tu re  a b o v e  th a t  o f  p a s te u riz a tio n  r e ­
su ltin g  f ro m  th e  p re s s u re  o f h o m o g e n i­
z a tio n  m a y  be a  fa c to r  resp o n sib le  fo r  
fu r th e r  d e stru ctio n  o f  th e  b a c te r ia  of  
th e  m ilk , th e re b y  te n d in g  to  k eep  dow n  
th e  b a cte ria l  co u n t o f th e  h o m o g en ized  
p ro d u c t . T h e  v e r y  fa c t  th a t  h o m o ­

g en ized  m ilk  is p u t o n  th e  m a rk e t  
to d a y  b y m a n y  p lan ts  w ith  n o  h ig h e r  
b a cte ria l co u n t th a n  e x p e rie n ce d  i n ,· 
p a ste u riz e d  m ilk  sh o w s co n clu siv e ly  
th a t  th is  p ro b lem  is a p p a re n t ra th e r  
th a n  re a l.

A t  th e  p re s e n t tim e  m u ch  c o n c e rn  
is b ein g  fe lt o v e r  h o m o g en ized  m ilk  
n o t m e e tin g  th e  s ta n d a rd s  se t u p  fo r  
th e  p ro d u ct. S o m e  ev id en ce  is a v a il­
able sh o w in g  th a t  so m e co m m e rc ia l  
m ilk  th u s  p ro c e s se d  is n o t q u ite  m e e t­
in g  th e  s ta n d a rd s  fo r  h o m o g en ized  
m ilk . A p p a re n tly , e ith e r  th e  s ta n d a rd s  
fo r  th e  p ro d u c t a r e  to o  s tr in g e n t o r  
else it m a y  be n e c e s s a ry  to  su b je c t th e  
m ilk  to  so m e w h a t h ig h e r o p e ra tin g  
p re s su re s . G en erally , a t  le a s t 2 ,5 0 0  
p ou n d s p re s s u re  p e r  sq u a re  in ch  a re  
n e ce s sa ry  if h o m o g en ized  m ilk  is  t o  
m e e t th e  s ta n d a rd s  fo r  th e  p ro d u ct.

A n o th e r  p ro b le m  in  p ro c e s s in g  
w h ich  o c c u rs  fro m  tim e  to  tim e  is  th a t  
of c re a m  line o r  a  c re a m  p lu g . S u c h  a  
p ro b le m  w o u ld  seem  n e v e r  to  b e  a s s o ­
c ia te d  w ith  h o m o g en ized  m ilk , y e t  th e  
p ro b lem  o cca sio n a lly  m a n ife s ts  itse lf . 
T w o  ca u se s  m a y  be m en tio n ed . E i t h e r  
th e  m ilk  is insu fficien tly  h o m o g en ized  
o r  else  th e  h o m o g en ized  m ilk  is  c o n ­
ta m in a te d  w ith  n o n -h o m o g e n iz e d  m ilk . 
In  th e  la t te r  c a s e  th e  h o m o g en ized  
m ilk  m a y  h a v e  b een  p u t th ro u g h  th e  
b o ttle r  a f te r  n o n -h o m o g e n iz e d  m ilk  h a d  
b een  b o ttled  w ith o u t p re v io u s ly  h a v in g  
w ash ed  th e  eq u ip m en t. I n  so m e  c a se s  
a  d e a d -e n d  p ipe filled w ith  n o n -  
h o m o g en ized  m ilk  m a y  fe e d  su ch  m ilk  
in to  th e  line la te r  o n  d u rin g  b o ttlin g  
o f h o m o g en ized  m ilk , th u s  g iv in g  a  
c re a m  lin e  o r  a  c re a m  p lu g  to  th e  
h o m o g en ized  m ilk . A s  lo n g  a s  th e  
e n tire  lo t o f  m ilk  is  p ro p e rly  h o m o ­
g en ized  a n d  b o ttle d  w ith o u t su b seq u en t  
co n ta m in a tio n  w ith  n o n -h o m o g e n iz e d  
m ilk  th e  tro u b le  w ith  c re a m  p lu g  
sh o u ld  n o t  exist.'

P ackaging

In  th e  p a ck a g in g  o f h o m o g en ized  
m ilk  o n e  m a jo r  p ro b le m  e x is ts . T h is  
p ro b le m  is th a t  o f  fo a m in g  s o  t h a t  
difficulty  is  e x p e rie n c e d  in  p ro p e rly
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filled  b o ttle s . T h is  p ro b le m  h as n o t  
b een  su cce ssfu lly  so lv e d  to  th e  s a tis ­
fa c tio n  o f all. T o  o u r  p re s e n t k n o w l­
ed g e  th e  b est p ro c e d u re  is to  c a r r y  a  
h ig h  h ead  of m ilk  in th e  c o o le r  tro u g h  
a n d  th e  b o ttlin g  su p p ly  ta n k , m ak in g  
c e r ta in  th a t  n o  a i r  leak s  a re  in  th e  line  
an d  th a t  th e  b o ttle r  is o p e ra te d  a t  slow  
sp e e d . P ro b a b ly  v a c u u m  filling of 
b o ttles  a t  a  c o m p a ra tiv e ly  h ig h  te m ­
p e ra tu re  offers  so m e re m e d y . A lso  
h o m o g e n iz a tio n  p r io r  to  p a ste u riz a tio n  
in  th e  lip a se -a c tiv e  z o n e  m a y  o v e rc o m e  
fo a m  in  p a r t .  H o w e v e r , th is  is a  d a n ­
g e ro u s  p ro c e d u re  to  fo llo w  in  m o st  
c a s e s .

D istr ibu tio n

In  th e  field o f d istrib u tio n  th re e  
p ro b le m s m a n ife s t th e m s e lv e s : F i r s t ,  
a n  u n a ttr a c tiv e  a p p e a r in g  b o ttle  d u e to  
s e e p a g e , , p a r tic u la r ly  in  th e  s u m m e r  
m o n th s  w h en  th e  b o ttle s  a r e  n o t  
p ro p e rly  re f r ig e ra te d  e n r o u te ;  seco n d , 
s e e p a g e  o f  th e  h o m o g e n iz e d  m ilk  e ith e r  
a ro u n d  th e  c a p  s e a t o r  th ro u g h  th e  
s tap le  h oles o f th e  ca p  i t s e l f ; a n d  th ird ,  
a  w a te ry  a p p e a ra n c e  re s u ltin g  fro m  
p a rtia l  fre e z in g  of th e  m ilk  in  th e  
n o rth e rn  c lim a te s  d u rin g  th e  w in te r  
m o n th s .

T h e  u n a ttra c tiv e  b o ttle  o c c u rrin g  
so m e tim e s d u rin g  th e  s u m m e r m o n th s  
m a y  b e o v e rc o m e  b y c o n tro llin g  th e  
se e p a g e . In  o v e rc o m in g  se e p a g e  th e  
5 6  m m . ca p  m ilk  b o ttle  m a y  be filled  
to  o n e -q u a r te r  in ch  o f th e  ca p  se a t. 
T h is  fill a llo w s sufficien t v o lu m e  f o r  
e x p a n s io n  th a t se e p a g e  d oes n o t  
o c c u r . T h e  re a l so lu tio n  tp  seep ag e  
o f h o m o g en ized  m ilk  is a d e q u a te  re*  
fr ig e ra tio n  fro m  th e  p la n t to  th e  c o n ­
s u m e r ’s re f r ig e ra to r . A ls o  d u rin g  th e  
w in te r  m o n th s  b o ttles  of h o m o gen ized  
m ilk  m a y  be u n a ttra c tiv e . W h e n  
h o m o g en ized  m ilk  fre e z e s  it  d oes n o t  
fo rc e  up  th e  ca p  a s  i t  d oes in  n o n -  
h o m o g en ized  m ilk . In s te a d  of th e  
fro z e n  h o m o g en ized  m ilk  g ra d u a lly  
p u sh in g  th e  ca p  u p , th e  m ilk  is f irst  
fo rce d  o u t fro m  u n d e r th e  ca p  se a t  
w h e re  it  ru n s  d ow n  o v e r  th e  sides

of th e  b o ttle  fo rm in g  a  ca n d le -d rip  
a p p e a ra n c e .

W h e n  fro z e n  h o m o g e n iz e d  m ilk  is  
d efro sted , th e  u p p e r p o rtio n  o f m ilk  
a p p e a rs  q u ite  w a te ry  a s  th o u g h  it h ad  
a c tu a lly  been d ilu ted  w ith  w a te r .  
S tra n g e  a s  it m a y  seem  th e  f a t . does  
n o t ris e  to  th e  s u rfa c e  in fro z e n  h o m o ­
g en ized  m ilk  to  fo rm  a  c re a m  la y e r ,  
b u t a c tu a lly  se ttle s  o u t to  a  g r e a te r  o r  
less e x te n t , d ep en d in g  la rg e ly  u pon  
th e  ra te  of d e fro stin g .

L aboratory Control

T h e  p la n t o r  h ea lth  la b o ra to ry  f r e ­
q u en tly  h a s  e n co u n te re d  difficulties in  
la b o ra to ry  c o n tro l  o f h o m o g en ized  
m ilk . T h e s e  la b o ra to rie s  a re  chiefly  
c o n ce rn e d  w ith  th e  le g a lity  o f th e  fa t  
te s t  o f th e  m ilk  a n d  w h e th e r th e  m ilk  ·■ 
a tta in s  th e  s ta n d a rd  se t fo r  h o m o g e n ­
ized  m ilk . M a n y  e x p e rim e n ts  h a v e  
sh o w n  co n clu siv e ly  th a t  h o m o g en ized  
m ilk  m a y  be re a d ily  te s te d  b y  th e  
B a b c o c k  p ro c e d u re , p ro v id e d  so m e  
m o d ifica tio n s  a r e  m a d e . T h e  u se  o f  
su lp h u ric  a c id  h a v in g  a  sp ecific  g r a v ity  
of 1 .8 1 5  to  1 .8 2 0  is to  be re co m m e n d e d  
in  m a k in g  th e  fa t  te s t  of h o m o g en ized  
m ilk . P re c a u tio n  sh o u ld  be ta k e n  to  
k n o w  th a t  th e  te m p e ra tu re s  o f b oth  
th e  m ilk  a n d  o f th e  a c id  a r e  a b o u t  
7 0 °  F .  A ls o  th e  a c id -m ilk  m ix tu r e  
sh o u ld  be ro ta te d  g e n tly  a t  f irs t a n d  
th en  a g ita te d  lo n g e r b efo re  th e  te s t  
b o ttles  a r e  p la ce d  in  th e  ce n trifu g e . 
D e sp ite  so m e little  difficulty  a t  tim e s  in  
m a k in g  a  c le a r  fa t  te s t  o f h o m o g en ized  
m ilk , d a ta  sh o w  th a t  h o m o g en ized  
m ilk  m a y  be te s te d  re a d ily  w ith  th e  
re su lts  c h e ck in g  w ith in  0 .1  p e rc e n t of  
th a t  ob tain ed  o n  n o ri-h o m o g en ized  
m ilk . T h is  v a r ia tio n  is w ith in  th e  
to le ra n c e  p ro v id e d  fo r  th e  fa t  p e rc e n t  
of n o n -h o m o g e n iz e d  m ilk  a s  specified  
b y th e  A m e ric a n  D a iry  S cie n ce  
A ss o c ia tio n .

■ f ti ch e ck in g  th e  efficiency of h o m o ­
g e n iz a tio n , th e  u p p e r 1 0 0  m l. a re  te s te d  
fo r  fa t  a n d  c o m p a re d  w ith  th e  fa t  te s t  
of th e  re m a in d e r  a f te r  th e  1 0 0  m l. h a s  
been re m o v e d . T h e  defin ition  fo r  
h o m o g en ized  m ilk  g iv e n  b y  th e  U .  S .
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P u b lic  H e a lth  S e rv ic e  is u sed  a s  a  
s ta n d a rd . T h is  d efin ition  is a s  fo l lo w s :

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

U n fo rtu n a te ly , v a r ia tio n s  in  th e  
m a n n e r of s e cu rin g  th e  1 0 0  m l. p o r ­
tio n  of m ilk  re s u lts  in  w id e v a r ia tio n s  
in  th e  te s t  of th a t  p o rtio n . G en erally , 
m e th o d s in v o lv in g  th e  sip h o n in g  off of 
th e  u p p er la y e r  w ith o u t d istu rb in g  th e  
u n d e r la y e r  .co m es n e a r e r  g iv in g  a  
tru e  p ic tu re  o f fa t  m ig ra tio n  in  th e  
h o m o g en ized  m ilk  th a n  do m e th o d s  in  
w h ich  th e  u n d e rla y e rs  a re  d istu rb ed . 
M ic ro s co p ic  e x a m in a tio n  is  v e r y  f r e ­
q u en tly  em p lo y ed  also  in  ch e ck in g  th e  
efficiency of h o m o g e n iz a tio n . I t  is 
g e n e ra lly  re c o g n iz e d  th a t  in  p ro p e rly  
h o m o g en ized  m ilk  th e  f a t  g lo b u les  
should  n o t e x c e e d  tw o  m ic ro n s  in  
d ia m e te r.

Cooking

I n  v iew  of th e  fa c t  th a t  w ith in  a  
d ecad e  h o m o g en ized  m ilk  h a s  b eco m e a  
s ta n d a rd  fo o d  ite m  in  m a n y  h o m e s, i t  
seem s s tra n g e  th a t  a  p ro b le m  should  
a r is e  re la tiv e  to  its  u se  in  th e  h o m e. 
H o w e v e r , its  u se  in  c o o k e ry  p a r tic u ­
la rly , h a s  g iv e n  r is e  to  so m e  p ro b lem s. 
T h e  p ro b le m s a r e  ch iefly  c o n ce rn e d  
w ith  th e  c u rd lin g  o f  th e  m ilk . A p p a r ­

en tly  h o m o g en ized  m ilk  is m o re  sen si­
tiv e  to  h eat, esp ecially  w h en  th e  m ilk  
is u sed  in  c o o k e ry  in v o lv in g  re la tiv e ly  
h ig h  ca lciu m  v alu es . O n  th e  o th e r  
h an d , th is  c u rd lin g  of h o m o g e n iz e d  
m ilk  in  co o k in g  m a y  be o f d istin ct  
a d v a n ta g e  in se v e ra l ty p e s  of c o o k e ry ,  
c u s ta rd  fo r  e x a m p le , ra th e r  th a n  a  
d isa d v a n ta g e . H o w e v e r , th e  p ro b lem  
sh o u ld  be re co g n iz e d  a n d  o u r  c u s ­
to m e rs  e d u ca te d  to  it.

U t i l i z a t i o n  o f  R e t u r n s

W h e n  h o m o g e n iz e d  m ilk  w a s  first  
in tro d u ce d  to  th e  p u b lic th e  m a tte r  of  
th e  u tiliza tio n  o f re tu rn s  w a s  o f v e r y  
v ita l c o n ce rn . H o w e v e r , a t  th e  p re s ­
en t tim e  little  is  h e a rd  o f th is  p a r tic u la r  
p ro b le m . I n  th e  f ir s t  p la ce , th e  a m o u n t  
of m ilk  h o m o g en ized  a b o v e  th a t  o f  th e  
ro u te  d e m a n d s is  k e p t a t  a  m in im u m . 
S tu d ie s  h a v e  sh o w n  th a t  th a t  w h ich  is  
re tu rn e d  m a y  b e  su cce ssfu lly  u tilized  
in  m a k in g  o f b u tte rm ilk  a n d  c o tta g e  
ch eese . S e p a ra tio n  o f th e  re tu rn e d  
h o m o g en ized  m ilk  w o u ld  s e e m -to  b e a  
q u estio n ab le  p ro c e d u re  to  fo llo w , p a r ­
ticu la rly  w h en  th e  m ilk  m e t th e  p u b lic  
h ealth  s ta n d a rd s  a s  to  f a t  d isp ersio n .

Conclusion

W h ile  h o m o g en ized  m ilk  a p p a re n tly  
g iv e s  r is e  to  n u m e ro u s  p ro b le m s, th e se  
p ro b le m s fo rtu n a te ly  m a y  b e  so lv ed . 
L e t  it  be re c o g n iz e d  th a t  p ro b le m s e x is t  
in  th e  p ro c e s s in g  a n d  d istrib u tio n  o f  
a n y  p ro d u c t  a n d  h o m o g e n iz e d  m ilk  is  
n o  e x c e p tio n . T h e  g e n e ra l a c ce p ta n c e  
o f h o m o g e n iz e d  m ilk  in d ica te s  th a t  th e  
p ro b le m s a r e  n o t  in su rm o u n ta b le .

Thirty-first A n n u a l  M e e t in g  

O c t o b e r  3 0  a n d  31 
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I ntroduction

From th e  s ta n d p o in t of te m p e ra tu re  
re la tio n sh ip s , th e re  a re  d iffereh t  

k in d s of b a c te r ia :  so m e th a t  c a n  live  
a n d  g ro w  a t  v e r y  low , so m e a t  v e r y  
h igh , a n d  so m e a t  te m p e ra tu re s  in  
b e tw een . T h e  b a cte rio lo g is t  classifies  
th e s e .th r e e  g ro u p s  a s  fo llo w s :

Temperature Range
- - - - - - - - - - - - - - - - : - - - - - - A . - - - - - - - - - - - - - - - - - - :- - - - - - ,

Mini­ Opti­ Maxi­
Name mum mum mum

Cryophilic bacteria 32°F 59°F 86°F
Mesophilic bacteria 
Thermophilic

S9°F 98.6°F 113°F

bacteria 113°F 131°F 158°F

T h e  te rm  “ th e rm o d u ric ”  is n o t  in ­
clu d e d  in  th is  c lass ifica tio n . T h e  r e a ­
s o n  is  th a t  i t  is a  sp ecialized  te rm .  
T h e rm o d u ric  in  d a iry  b a cte r io lo g y  is  
U sed to  d e sig n a te  a  g ro u p  o f  b a c te r ia  
w h ich  w ill w ith s ta n d  th e  te m p e ra tu re  
o f  m ilk  p a ste u riz a tio n , 1 4 0  to  1 4 5 °  F .  
fo r  3 0  m in u te s  o r  1 6 0 - 1 6 1 °  F .  f o r  15  
t o  1 6  se co n d s, b u t w ill n o t  g r o w  a t  th is  
te m p e ra tu re . It  is a  matter o f heat 
tolerance or resistance and not growth. 
I n  c o n tra d is tin c tio n  to  th is , th e  te rm  
thermophilic  m e a n s  heat loving and 
growth only in the presence o f heat.

I t ,  th e re fo re , is  e v id e n t th a t  w e  
sh o u ld  e x p e c t  to  find m o re  th e rm o ­
p h ilic  b a c te r ia  in m ilk  p a ste u riz e d  a t  
1 4 2  to  1 4 5 °  F .  f o r  3 0  m in u te s  th a n  in  
m ilk  p a ste u riz e d  a t  1 6 0  to  1 6 1 °  F .  fo r  
15  to  1 6  seco n d s sin ce  th e  p a ste u riz in g  
te m p e ra tu re  is w ith in  th e  g ro w th  ra n g e  
o f th erm o p h ilic  b a c te r ia  a n d  th e re  is  
sufficient tim e  fo r  th e m  to  g ro w , e sp e-

*  P a p er g iven  a t  D a iry  C o n feren ce , O hio S ta te  
U n iv e rs ity , Colum bus, O hio , F e b . 11 , 1942.

d a lly  s in ce  m ilk  m a y  re m a in  in  th e  
p a ste u riz in g  v a t  lo n g e r  th a n  th e  3 0  
m in u te  in te rv a l. C o n v e rs e ly  w e  sh o u ld  
e x p e c t  to  find  m o re  th e rm o d u ric  b a c ­
te r ia  in  th e  h ig h  te m p e ra tu re , s h o r t -  
tim e  p a ste u riz e d  m ilk  th a n  in  th e  lo w -  
te m p e ra tu re , lo n g -tim e  p a ste u riz e d  
m ilk  s in ce  th e y  a r e  h e a t  re s is ta n t  b u t  
a re  n o t  ab le  to  g ro w  a t  1 4 2  to  1 4 5 °  F .  
b u t th e  lo n g e r  tim e  a t  th is  te m p e ra tu re  
is u n fa v o ra b le  to  th e m . T h u s , i t  b e­
c o m e s  ev id e n t th a t  th e  fa rm  p re s e n ts  
a  g r e a te r  p o ssib ility  o f th e rm o d u ric  
c o n ta m in a tio n  in  m ilk  w h ile  f o r ' t h e r ­
m o p h ilic  b a c te r ia , th e  h o ld in g  ty p e  o f  
p a s te u riz e r  is  th e  ch ie f s o u rc e  o f c o n ­
ta m in a tio n . I n  s h o rt , th e rm o d u ric  
b a c te r ia  a r e  a  p ro b le m  of th e  p ro d u c e r ,  
a n d  th e rm o p h ilic  b a c te r ia  o f  th e  d e a le r.

E x a m ples  of T hermoduric 
B acteria

K e e p in g  in  m in d  th a t  th e  te rm  
th e rm o d u ric  re f e rs  to  a  g ro u p  o f  b a c ­
te r ia  a n d  n o t  a n y  o n e  sp ecies  o r  e v en  
g e n u s  o f  b a c te r ia , le t  u s  see  th e  k in d  
o f b a c te r ia  th a t  a r e  ab le  to  w ith sta n d  
p a ste u riz in g  te m p e ra tu re s . M o s t  in ­
v e s tig a to rs  ( 7 ,  1 1 , 2 1 ,  a n d  2 6 )  a g re e  
th a t  th e  m ic ro c o c c i  p re d o m in a te . H e r e  
a r e  th e  n a m e s  o f  so m e  o f  th e  m o re  
co m m o n  o n e s  th a t  s u rv iv e  p a s te u riz a ­
t io n : M icrococcus albus, M icrococcus 
aureus, M icrococcus candidus, M icro­
coccus conglomeratus, M icrococcus 
epidermidis, M icrococcus luteus, a n d  
M icrococcus varians. T h e  n e x t  m o st  
co m m o n ly  fo u n d  g ro u p  a r e  th e  s tre p ­
to c o c c i su ch  a s  Streptococcus thermo- 
philus, S t r e p t o c o c c u s  liquefaciens, 
S t r e p t o c o c c u s  bovis, Streptococcus
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glycerinaceous, Streptococcus inulina- 
ceus, Streptococcus jecalis, a n d  Strep­
tococcus symogenes.

A f te r  th e  s tre p to co cc i, s a rc in a e  a r e  
m o s t p re v a le n t su ch  a s  Sarcina lutea 
a n d  Sarcina rosea. N e x t  c o m e  th e  ro d  
sh ap ed  b a c te r ia  m o stly  o f th e  s p o ro -  
g e n ic  ty p e  su ch  a s  Bacillus cereus an d  
Bacillus subtilis. S o m e  id e a  o f th e  
re la tiv e  n u m b e rs  o f e a c h  o f th e se  fo u r  
g ro u p s  o f b a c te r ia  w h ich  s u rv iv e  p a s ­
te u riz a tio n  in  m ilk  is  g iv e n  by th e  d a ta  
of H ile m a n  et al. ( 7 ) .  T h e y  fo u n d  in  
th e  la b o ra to ry  p a ste u riz a tio n  o f 4 8 4  
sam p les of m ilk  f ro m  4 9  p ro d u c e rs  
th a t  th e  s u rv iv in g  b a c te r ia  w e re  c o m ­
p o sed  o f 7 9 .3  p e rc e n t m ic ro c o c c i, 7 .4  
p e rc e n t s tre p to co cc i, 8 .1  p e rc e n t s a r ­
c in a e  a n d  5 .2  p e rc e n t ro d s .

T h e  S ource of T hermoduric 
B acteria

T h e re  is ev id en ce  to  in d ica te  th a t  
o n e of th e  p rin cip al so u rc e s  of th e rm o ­
d u ric  b a c te r ia  is th e  u d d e r o f th e  co w . 
H a rd in g  an d  W ils o n  ( 6 )  iso la ted  7 1  
g ro u p s  of o rg a n ism s fro m  9 0 0  sam p les  
of m ilk  d ra w n  asep tica lly  f ro m  th e  
u d d e rs  of co w s . T h e y  fo u n d  n o  sp o re  
fo rm e rs  an d  a b o u t 7 5  p e rc e n t m ic ro ­
co c c i. L a t e r  A lic e  B re e d  ( 1 )  stud ied  
th e  m ic ro co cc i p re s e n t in th e  n o rm a l  
u d d er. O f th e  m ic ro co cc i iso la te d  fro m  
th e  u d d e r b y  th e se  in v e s tig a to rs , m o re  
th an  4 0  p e rc e n t w e re  th e rm o d u ric .

A  seco n d  s o u rc e  of th e rm o d u ric  b a c ­
te r ia  in  m a rk e t  m ilk  a r e  th e  fa rm  
u ten sils  su ch  a s  th e  m ilk  p ails , c a n s , 
a n d  th e  m ilk in g  m ach in e s . R o b e r t ­
so n  ( 2 4 ,  2 5 ,  3 0 )  h as sh o w n  th a t  th e y  
w ill s u rv iv e  th e  c o n c e n tra tio n s  of 
ch lo rin e  a n d  sa lt b rin es  a s  u sed  to  
s te riliz e  m ilk  c a n s  a n d  p ails  o n  fa rm s .  
U te n s ils  n o t p ro p e rly  d ra in e d  a n d  
cle a n e d  w ill c o n ta in  sufficien t n u tr ie n ts  
fo r  p ro lific  g ro w th  o f b a c te r ia , m a n y  
o f w h ich  m a y  be th e rm o d u ric  ty p e s  ( 2 4 ,  
2 5 ,  3 1 ) .  W h e n  it  c o m e s  to  m ilk in g  
m a ch in e s , th e re  is am p le  ev id en ce  ( 3 ,  
1 2 , 1 4 , 2 0 ,  2 3 ,  2 8 )  to  sh o w  th a t  th ey  
m a y  be a  p ro lific  s o u rc e  o f n o t on ly  
th e rm o d u ric  b u t a  g reat?  m a n y  o th e r  
ty p e s  Of b a cte ria .

A ll  ev id e n ce  in d ica te s  th a t  m a n y  o f  
th e  th e rm o d u ric  b a c te r ia  esp ecia lly  th e  
m ic ro c o c c i fo u n d  in  m ilk  o r ig in a te  in  
th e  u d d e r a n d  a re  c a r r ie d  b y  th e  m ilk  
to  th e  p ails , c a n s , a n d  m ilk in g  m a ­
ch in es. I f  th e se  fa rm  u te n sils  a r e  n o t  
c a re d  fo r  p ro p e rly , th e y  m a y  b e  a  r ic h  
s o u rc e  of th e rm o d u ric  b a c te r ia . T h is  
o f c o u rs e  d o es n o t e x c lu d e  o th e r  
so u rc e s  o f co n ta m in a tio n  su ch  a s  so il, 
feed , e tc .

T h a t  th e re  a r e  m a n y  b a c te r ia  w ith  
d ifferen t d e g re e s  o f  se n sitiv ity  to  h e a t  
is ev id en ced  b y th e  fa c t  th a t  th e re  
seem s to  b e little  re la tio n sh ip  b e tw een  
b a cte ria l c o u n ts  o f m ilk  b efo re  a n d  
a f te r  p a s te u riz a tio n  e ith e r  b y th e  h o ld ­
in g  o r  th e  h ig h -te m p e ra tu re , s h o rt-t im e  
m e th o d s ( 2 0 ) .

S anitary  S ig n ifica n ce  of T herm o­
duric B acteria

T h e re  is n o  e v id e n ce  to  in d ica te  th a t  
th e  th e rm o d u ric  b a c te r ia  c a u s e  d isease . 
F r o m  w h a t h a s  b een  sa id  so  fa r ,  it  
sh o u ld  b e c le a r  th a t  th e  p re s e n c e  o f  
e x c e s s iv e  b a cte ria l c o u n ts  in  m ilk  d u e  
to  th e rm o d u ric  o rg a n s m s  w o u ld  in d i­
c a te  im p ro p e r c a r e  o f m ilk in g  u te n sils  
su ch  a s  m ilk  p ails , c a n s , a n d  m ilk in g  
m a ch in e s . T h is  ty p e  o f  c a re le ss n e ss  is  
n o t g o o d  s a n ita tio n  a n d  sh o u ld  n o t  b e  
co n d o n ed .

M ethods of P asteurizing  M il k

T h e r e  a r e  in  u se  in  th is  c o u n tr y  to ­
d a y  tw o  co m m o n ly  u se d  m e th o d s  o f  
p a ste u riz in g  m ilk : ( 1 )  T h e  h o ld in g  
m e th o d  w h ich  c o n sis ts  in  h e a tin g  th e  
m ilk  to  1 4 2  to  1 4 5 °  F . ,  a n d  h o ld in g  it  
fo r  3 0  m in u te s. ( 2 )  T h e  h ig h -te m ­
p e ra tu re , s h o rt-tim e  m e th o d  w h ich  c o n ­
s is ts  in  h e a tin g  th e  m ilk  to  1 6 0 - 1 6 1 °  
F -  fo r  1 5  to  1 6  se co n d s. A  th ird  
m e th o d , th e  s o -ca lle d  “ H ig h -P a s te u r i ­
z a tio n ” m e th o d  sh o u ld  b e  m en tio n e d  
s in ce  it  is w id ely  u sed  in  co n tin e n ta l  
E u r o p e . I n  th is  m e th o d  th e  m ilk  is  
h e a te d  to  1 7 6  to  1 8 5 °  F .  a n d  h eld  
m o m e n ta rily . H o w e v e r , w e  sh a ll c o n ­
fine o u r  re m a rk s  to  th e  f irs t  tw o  
m e th o d s s in ce  th e y  a r e  in  g e n e ra l u se  
in  A m e ric a  to d a y . E a c h  o f  th e  f irs t



J o u r n a l  o f  M i l k  T e c h n o l o g y ' 239

tw o  m e th o d s  h a s  its  a d h e re n ts  a n d  
e a ch  h a s  a d v a n ta g e s  a n d  d isa d v a n ta g e s . 
T h e s e  m a y  be fo u n d  e lse w h e re  in  th e  
l i te ra tu re  ( 8 ,  2 2 ) .

O n e  o f th e  f irs t q u estio n s  th a t  should  
in te re s t  y o u  is , D o  b o th  m e th o d s  kill 
p a th o g e n ic  b a c te r ia ?  T h e  a n s w e r  is  
y e s . T h e r e  is  n o  q u estio n  a b o u t th e  
h o ld in g  m e th o d  sin ce  i t  h a s  b een  u sed  
su cce ssfu lly  fo r  y e a rs . W h e n e v e r  th e re  
is  a  q u e stio n  o f th is  n a tu re  ra ise d , it  is  
in  co n n e c tio n  w ith  th e  s h o rt-tim e , h ig h -  
te m p e ra tu re  m e th o d  o f p a ste u riz a tio n . 
W h y  sh o u ld  th e re  b e a n y  d o u b t a b o u t  
th is  m e th o d ?  T h e  re a l re a s o n , I  b e­
liev e , is  to  be fo u n d  in  th e  h is to ry  of  
p a ste u riz a tio n  in  th is  c o u n try .

O n e  o f  th e  f irs t  m e th o d s  o f p a s te u ri­
z a tio n  u sed  fo r  m a r k e t  m ilk  w a s  th e  
s o -c a lle d  “ flash  p a s te u riz a tio n ” on e, 
s ta r t in g  a b o u t 1 8 9 0 . I t  w a s  u sed  e x ­
te n siv e ly  in  th e  U n ite d  S ta te s  fro m  
a b o u t 1 9 0 0  to  1 9 1 4 . A s  p ra c tic e d  a t  
th a t  tim e , flash  p a ste u riz a tio n  co n sis te d  
in  ra p id ly  h e a tin g  th e  m ilk  to  1 6 0 °  F .  
a n d  im m e d ia te ly  co o lin g . T h e r e  w e re  
n o a u to m a tic  te m p e ra tu re  c o n tro ls  su ch  
a s  w e  h a v e  to d a y . N a tu ra lly  w ith  su ch  
a n  u n co n tro lle d  m e th o d  th e re  w e re  
slips a n d  in efficient p a ste u riz a tio n . A s  
a  re s u lt, th e re  w e re  d isease  ep id em ics  
t r a c e d  to  flash  p a ste u riz e d  m ilk . C o n ­
seq u en tly  th is  m e th o d  c a m e  in to  d is re ­
p u te . I t  is th e  m e m o ry  of th e se  e a rly  
e x p e rie n c e s  w h ich  still lin g e rs  in  th e  
m in d s of m a n y  o f th e  o ld e r m ilk  c o n ­
tro l  officials a n d  th is  h a s  b u ilt up  th e  
p re ju d ic e  w h ich  still e x is ts  in  th e ir  
m in d s a g a in s t h ig h -te m p e ra tu re  s h o rt-  
tim e  p a ste u riz a tio n .

W hat A re t h e  F a c t s?
A b o u t  1 9 2 5  a n  e le c tr ic a l m e th o d  o f  

h ig h -te m p e ra tu re  s h o rt-t im e  p a s te u ri­
z a tio n  o f  m ilk  w a s  in tro d u ce d , a n d  in  
1 9 2 7 , it  w a s  te s te d  a n d  a c ce p te d  b y  th e  
P e n n s y lv a n ia  S ta te  H e a lth  D e p a r t ­
m e n t ( 5 )  a n d  p u t in to  la rg e  sca le  c o m ­
m e rc ia l  u se  in  P itts b u rg h . I n  1 9 2 8 ,  
th e  N e w  Y o r k  S ta te  H e a lth  D e p a rt ­
m e n t ( 2 9 )  te s te d  th is  ty p e  o f p a s te u ri­
z a tio n . I t  w a s  a c ce p te d  b y  th e m , a s  
w ell a s  th e  U .  S . P u b lic  H e a lth  S e r v ­

ice , M a s s a c h u s e tts  S ta te  H e a lth  D e ­
p a r tm e n t, a n d  m a n y  citie s , esp ecia lly  
th o se  o p e ra tin g  u n d e r  th e  U .  S . P u b lic  
H e a lth  S e rv ic e  M ilk  O rd in a n c e . B y  
1 9 3 5  a c c o rd in g  to  I r w in  ( 1 3 ) ,  th e re  
w e re  7 6  p la n ts  in  th e  U n ite d  S ta te s  
u sin g  e ith e r  th e  e le c tr ic  o r  h o t w a te r  
ty p e  o f h ig h -te m p e ra tu re , s h o rt-t im e  
p a ste u riz in g  e q u ip m en t. I  h a v e  seen  
n o  fig u res  a v a ilab le  o n  th e  n u m b e r of  
in sta lla tio n s  o f  th is  ty p e  sin ce  I r w in ’s, 
b u t e v e ry  o n e  fa m ilia r  w ith  th e  fa c ts  
k n o w s th a t  a  v e r y  g r e a t  m a n y  u n its  
h a v e  been  in sta lle d  n o t  o n ly  in  th e  
U n ite d  S ta te s  b u t a ls o  in  C a n a d a  an d  
th e  B r itis h  Is le s .

W h y  h a s  h ig h -te m p e ra tu re  s h o r t -  
tim e  p a s te u riz a tio n  a g a in  c o m e  in to  
fa v o r  a f te r  b ein g  in  th e  “ d o g -h o u s e ”  
fo r  a  d e ca d e  o r  s o ?  T h e  f irs t re a s o n  
is b e ca u se  o f  th e  m e c h a n ic a l c h a n g e s  
w h ich  h a v e  b een  m a d e  in  th e  eq u ip ­
m e n t so a s  to  m a k e  i t  re liab le  a n d  fo o l­
p ro o f . W h e n  th e  m ilk  is  in  c o n ta c t  
w ith  th e  p a ste u riz in g  te m p e ra tu re  on ly  
a  few  se co n d s, u su a lly  15  to  1 6 , th e re  
m u s t be n o  slip s a n d  n o  g u e s s  w o rk . 
T h e  m a ch in e s  m u s t d e liv e r  th e  g o o d s  
an d  th e y  h av e  b een  d esig n ed  to  do ju s t  
th a t.

T h e  seco n d  re a s o n  w h ich  is re a lly  
b ased  on  th e  first is th a t  n u m e ro u s  in ­
v e s tig a to rs  ( 5 ,  1 0 , 1 6 , 1 7 , 1 9 , 2 9 )  h av e  
sh o w n  th a t th e  te m p e ra tu re s  an d  t i m e s 1 
u sed  d id  a n d  w o u ld  a c tu a lly  kill 
p a th o g e n ic  b a c te r ia  u n d e r co m m e rcia l  
co n d itio n s . A n d  finally  a  th ird  re a so n , 
p re d ica te d  on  th e  seco n d , is  th e  la rg e  
n u m b e r of u n its  o f h ig h -te m p e ra tu re  
s h o rt-t im e  p a ste u riz e rs  w h ich  h av e  
been  o p e ra te d  su ccessfu lly  sin ce  1 9 2 7  
w ith o u t a  sin g le ep id em ic  o f  d isease  
h a v in g  b een  t ra c e d  to  th e m . O f c o u rs e  
th e re  a r e  o th e r  re a s o n s , e co n o m ic  a n d  
e n g in e e rin g , w h ich  sh o u ld  be co n sid ­
e re d  in  a  full d iscu ssio n  o f th e  su b je c t  
b u t w e  a r e  in te re s te d  o n ly  in  th e  b a c ­
te r io lo g y  o f th e  s u b je ct.

A dvantages and D isadvantages 
B acteriologically

D a h lb e rg  ( 2 ) ,  ta k in g  th e  d a ta  o f  
N o r th  a n d  P a r k  ( 1 9 )  a n d  p lo ttin g
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th e m  on  sem ilo g  g ra p h  p a p e r , h a s  
sh o w n  th a t, a c ce p tin g  1 4 2 °  F .  fo r  3 0  
m in u te s  a s  th e  p ro p e r  p a ste u riz a tio n  
s ta n d a rd , a  series  of s ta n d a rd s  cou ld  
be c a lcu la te d  w h ich  w e re  co m p a ra b le  
fro m  th e  s ta n d p o in t of m a rg in s  of 
sa fe ty  in  p ro te c tin g  th e  p u b lic a g a in s t  
d isease  g e rm s  in  m ilk . H e  fo u n d  th a t  
“ w h ile  th e  to ta l  tim e  v a r ia tio n  b ecam e  
less w ith  in cre a se d  te m p e ra tu re s  of 
p a ste u riz a tio n , th e  tim e  re q u ire d  to  
d e stro y  th e  tu b e rcle  b acillu s w a s  e x ­
ceed ed  a t  e a c h  te m p e ra tu re  v a r ia tio n  
b y th e  sa m e  p e rc e n ta g e  of th e  to ta l  
v a ria tio n . P a s te u riz a tio n  a t  1 4 2 °  F .  
p e rm itte d  a  m a x im u m  tim e  v a r ia tio n  
of 2 0  m in u te s  w h ile  1 6 0 °  F .  g a v e  a  
sa fe ty  p e rio d  o f five se co n d s.”  F r o m  
th e  s ta n d p o in t o f te m p e ra tu re  v a r ia ­
tio n , “ if th e  h o ld in g  tim e  w a s  e x a c t ly  
3 0  m in u te s , th e  m a x im u m  te m p e ra tu re  
v a ria tio n  w a s  f ro m  1 3 6 °  to  1 4 4 °  F .  
b u t a t  e x a c t ly  1 6  seco n d s h old in g , th e  
te m p e ra tu re  v a r ia tio n  w a s  f r o m  1 5 9 °  
to  1 6 1 .2 5 °  F . ”  T h e  5 -s e c o n d  sa fe ty  
p erio d  a t  1 6 0 °  F .  m e a n s , w h en  t r a n s ­
la ted  in to  p ra c tic a l  te rm s , t h a t  if m ilk  
is held  11 seco n d s in ste a d  o f  1 6  s e c ­
on d s o r  if th e  te m p e ra tu re  is  a llo w e d  to  
d ro p  b elow  1 5 9 °  F .  w h en  th e  h o ld in g  
p e rio d  is a c tu a lly  1 6  se co n d s, th e n  in ­
fected  m ilk  m a y  re su lt.

A  seco n d  d isa d v a n ta g e  of th e  h ig h -  
te m p e ra tu re , sh o rt-tirrte  m e th o d  of 
p a ste u riz a tio n  is th e  h ig h e r b a cte ria l  
co u n ts  o b ta in ed  w ith  m a n y  m ilk  su p ­
p lies w h en  th is  'm e th o d  is u sed  ( 3 ,  8 , 
2 0 ,  2 3 ) .  C o m p a ris o n s  m ad e  w ith  th e  
sam e m ilk  p a ste u riz e d  b y  th e  h o ld in g  
a n d  th e  h ig h -te m p e ra tu re , s h o rt-tim e  
m e th o d  sh o w e d  th is  to  b e th e  ca se . 
T h is  h a s  in cre a se d  th e  c o s t  of la b o ra ­
to r y  a n d  field  w o rk  to  h old  th e  co u n ts  
d o w n  to  w ith in  leg al lim its . F r o m  
w h a t h a s  b een  said  p re v io u sly  it  is e v i­
d en t th a t  a  p a r t  o f th e  in cre a se d  co u n t  
is  d ire c tly  a ttr ib u ta b le  to  th e rm o d u ric  
o rg a n ism s w h ich  a r e  b e tte r  ab le  to  
w ith sta n d  th e  h ig h e r te m p e ra tu re s  an d  
s h o rte r  p a s te u riz a tio n  tim es  th a n  th ey  
a re  a t  th e  lo w e r te m p e ra tu re  a n d  lo n g e r  
p a ste u riz a tio n  tim es.

A n o th e r  fa c to r  w h ich  is a lso  re sp o n ­

sible n o t only fo r  th e  h ig h e r to ta l  
co u n ts  in  ra w  an d  p a ste u riz e d  m ilk  b u t  
fo r  re la tiv e ly  la rg e r  p e rc e n ta g e s  of  
th e rm o d u ric  b a c te r ia  in  ra w  m ilk  is 
th e  ch a n g e  to  a  m o re  n u tritio u s  official 
m ed iu m  a n d  a n  o p tio n al lo w e r in cu b a ­
tio n  te m p e ra tu re  ( 9 ) .

T h e  p h o sp h a ta se  te s t  is  of v a lu e  as  
a  co n tro l a n d  a n  a d d itio n al m e a n s  of 
ch e ck in g  a d e q u a te  p a ste u riz a tio n  sin ce  
M a ttic k  an d  H is c o x  ( 1 7 )  fo u n d  th a t  
tu b e rcle  b acilli in  th e  n u m b e rs  in  
w h ich  th e y  o c c u r  in  n a tu ra lly  in fe cte d  
m ilk  w e re  k illed  a t  1 5 8 °  F .  in  1 1 .5  
se co n d s, a f te r  b ein g  in  th e  re g e n e ra tin g  
a n d  h e a tin g  se ctio n s , a t  a  te m p e ra tu re  
cu lm in a tin g  a t  1 5 8 .5 °  F .  fo r  a b o u t 1 6  
se co n d s. T h e  p h o sp h a ta se  te s t  r e ­
m a in s  p o sitiv e  a t  h o ld in g  te m p e ra tu re s  
b elow  1 6 0 °  F .  f o r  1 1 .5  se co n d s. T h e y  
co n clu d e d  th a t  1 6 2 °  F .  fo r  1 5  se co n d s  
affo rd e d  a  sufficien t m a rg in , o f  sa fe ty , 
a n d  a n y  s ig n ifican t d e p a rtu re  fro m  th is  
tim e a n d  te m p e ra tu re  w o u ld  b e  r e ­
v e a le d  b y  th e  p h o sp h a ta se  te s t  w h ich  is  
still p o sitiv e  a t  te m p e ra tu re s  a n d  tim e s  
a t  w h ich  th e  tu b e rcle  bacilli a r e  u nab le  
to  su rv iv e .

M ethods of Detectin g  T herm o­
duric B acteria

T h e r e  a r e  s e v e ra l m e th o d s  f o r  d e te r ­
m in in g  th e  in d iv id u al fa rm s  th a t  a r e  
co n trib u tin g  e x c e s s iv e  n u m b e rs  Of 
th e rm o d u ric  b a c te r ia  to  a  m ilk  su p p ly . 
O n e co m m o n ly  u sed  m e th o d ,1 f irs t s u g ­
g e ste d  by T a y lo r  ( 2 8 ) ,  is to  p a ste u riz e  
sam p les of m ilk  fro m  in d iv id u al p r o ­
d u c e rs  in  th e  la b o ra to ry  a n d  th e n  p la te  
th em . T h is  is  e x p e n s iv e  a n d  tim e  c o n ­
su m in g . T o  c u t  d ow n  th e  e x p e n se , 
M y e rs  a n d  P e n c e  ( 1 8 )  in o cu la te d  a  
s ta n d a rd  loopful, 0 .0 0 1  o r  0 .0 1  m l. of 
la b o ra to ry  p a ste u riz e d  m ilk  in to  a n  
o v a l te s t  tu b e  c o n ta in in g  m e lte d  s ta n d ­
a rd  m ilk  a g a r ,  m ix e d  w ell, a n d  in cu ­
b ated  a t  3 7 °  C . fo r  4 8  h o u rs . T h e ir  
d a ta  sh o w  v e r y  g o o d  a g re e m e n t b e ­
tw e e n  th e  s ta n d a rd  p la te  c o u n t a n d  
th is  less e x p e n s iv e  m e th o d .

A n o th e r  m e th o d  ( 8 )  is to  p a ste u riz e  
th e  sam p les  in  th e  la b o ra to ry  a t  1 6 1 °  
F .  fo r  1 6  seco n d s, th en  in cu b a te  th em
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fo r  sev en  h o u rs  a t  3 7 °  C ., a f te r  w h ich  
th e y  a r e  e x a m in e d  m icro sco p ica lly . 
M a llm a n n  et al. ( 1 5 )  in cu b a te d  th e  ra w  
m ilk  fo r  tw o  h o u rs  a t  5 8 °  to  6 0 °  C . 
a f te r  w h ich  a  m ic ro sc o p ic  e x a m in a tio n  
w a s  m a d e . T h e y  c la im  th a t  th e  v iab le  
th e rm o d u ric  b a c te r ia  p re s e n t in  ra w  
m ilk  m a y  be d e te rm in e d  in  th is  m a n ­
n e r  s in ce  all th e  rio n -th e rm o d u ric  b a c ­
te r ia  h a v e  b een  d e stro y e d  a n d  w ill d is­
so lve d u r in g  th e  tw o  h o u r  in cu b atio n  
p e rio d . T h e y  p ro p o s e  a  s ta n d a rd  of 
n o t m o re  th a n  4 0 ,0 0 0  th e rm o d u ric  b a c ­
te r ia  in  r a w  m ilk  a s  d e te rm in e d  b y  th is  
m e th o d . M o s t  in v e s tig a to rs  ( 2 0 ,  2 3 ,  
3 1 )  find th a t  la b o ra to ry  p a ste u riz a tio n  
te n d s  to  g iv e  lo w e r  b a cte r ia l  c o u n ts  
th a n  co m m e rc ia l p a s te u riz a tio n , i r r e ­
s p e c tiv e  o f th e  tim e  a n d  te m p e ra tu re  
u sed .

I t  is  a ls o  in te re s tin g  to  n o te  th a t  
P a r f i t  ( 2 0 )  fo u n d  th a t  m e th y le n e  b lue  
te s ts  w e re  n o t  a n  a c c u ra te  in d e x  of  
th e rm o d u ric  b a c te r ia . T h u s , sh ip p e rs ’ 
m ilk  m ig h t p a ss  a  s a tis fa c to ry  m e th y l­
en e b lu e  te s t  a n d  y e t  b e th e  s o u rc e  o f  
th e rm o d u ric  b a c te r ia  in  th e  m ilk  
sup ply .

S um m ary

T h e rm o d u ric  b a c te r ia  a r e  a  g ro u p  of 
b a c te r ia  w h ich  a r e  ab le  to  w ith sta n d  
p a ste u riz in g  te m p e ra tu re s  b u t a re  n o t  
ab le to  m u ltip ly  a t  th e se  te m p e ra tu re s .  
F o u r  g ro u p s  of th e rm o d u ric  b a c te r ia  
a r e  c o m m o n ly  fo u n d  in  m ilk , v iz .,  
m ic ro c o c c i , s tre p to c o c c i, s a rc in a e  an d  
b acilli. O f th e se  fo u r  g ro u p s , th e  
m ic ro c o c c i  a re  b y  f a r  th e  m o s t  c o m ­
m o n . O n e  of th e  p rin cip a l s o u rc e s  of  
th e rm o d u ric  b a c te r ia  is  th e  c o w ’s 
u d d e r s in ce  m ilk  d ra w n  ase p tica lly  
fro m  th e  u d d e r-p re d o m in a te s  in  m ic ro ­
co c c i. M a n y  sp ecies  o f th e se  h a v e  b een  
d e m o n s tra te d  to  be th e  sa m e  a s  th e  
th e rm o d u ric  b a c te r ia  fo u n d  in  m ilk . 
O th e r  s o u rc e s  of th e rm o d u ric  b a c te r ia  
a re  p o o rly  ,clean ed  an d  im p ro p e rly  
ste riliz e d  m ilk  p ails , ca n s , a n d  m ilk in g  
m a ch in e s  c o n ta m in a te d  w ith  m ilk  fro m  
th e  u d d e r an d  fro m  o th e r  so u rc e s .

T h e r e  a r e  th re e  m e th o d s o f p a s te u r­
iz in g  m ilk , v iz ., th e  lo w -te m p e ra tu re ,

lo n g -tim e  m e th o d , co m m o n ly  k n o w n  
a s  th e  h o ld in g  m e th o d ; th e  h ig h -te m ­
p e ra tu re  s h o rt-t im e  m e th o d ; a n d  th e  
h ig h -te m p e ra tu re  m e th o d . T h e  f irs t  
tw o  m e th o d s  a r e  in  co m m o n  u se  in  th e  
U n ite d  S ta te s  w h ile  th e  la t te r  m e th o d  
is u se d  m o s tly  in  c o n tin e n ta l E u r o p e .

F r o m  a  b a cte r io lo g ica l s ta n d p o in t, th e  
h ig h -te m p e ra tu re , s h o rt-t im e  m e th o d  
o f p a ste u riz a tio n  is  e ffe ctiv e  in  k illin g  
all p a th o g e n s  c o m m o n ly  fo u n d  in  m ilk  
a s  th e  n u m e ro u s  e x p e rim e n ts  c a rr ie d  
o u t o n  a  co m m e rc ia l sca le  h a v e  p ro v e n .  
A d d itio n a l a n d  m o re  c o n v in cin g  e v i­
d en ce  is th e  a b se n ce  o f d isease  ep i­
d em ics  c a u s e d  b y  m ilk  p a ste u riz e d  in  
th is  ty p e  o f  p a s te u riz e r . S u c h  m ilk  
h a s  b een  so ld  to  a n d  c o n su m e d  by  
th o u sa n d s  o f  p eo p le  e v e ry  d a y  f o r  th e  
p a s t  d e ca d e  o r  m o re . H o w e v e r , it  is  
q u ite  g e n e ra lly  a g re e d  th a t  th e  h ig h -  
te m p e ra tu re , s h o rt-t im e  p a ste u riz a tio n  
g iv e s  h ig h e r  b a c te r ia l  co u n ts  w ith  
m a n y  m ilk  su p p lies  th a n  th e  h o ld in g  
m e th o d . A  p a r t  o f th e  in c re a s e  in  
c o u n t is  d u e to  th e rm o d u ric  b a c te r ia .  
T h e r e  se e m s to  b e  little  re la tio n sh ip  
b etw een  c o u n ts  o n  r a w  m ilk  a n d  th e  
c o u n ts  on  m ilk  p a s te u r iz e d  b y  e ith e r  
m eth o d .

T h e r e  a r e  th re e  d iffe re n t m e th o d s  o f  
d e te rm in in g  th e  p re s e n c e  o f th e rm o ­
d u ric  b a c te r ia  in  m ilk , v iz ., la b o ra to ry  
p a ste u riz a tio n , th e n  p la t in g ; la b o ra ­
to r y  p a ste u riz a tio n  a n d  in cu b a tin g  7 
h o u rs  a t  3 7 °  C ., th en  e x a m in in g  m ic ro ­
sco p ica lly  ; a n d  in cu b a tin g  ra w  m ilk  2  
h o u rs  a t  5 8 °  to  6 0 °  C ., th e n  e x a m in ­
in g  m cro sc o p ica lly . L a b o r a to r y  p a s ­
te u riz e d  m ilk  ten d s to  g iv e  lo w e r  
c o u n ts  th a n  c o m m e rc ia l p a ste u riz a tio n ,

. ir re sp e ctiv e  of th e  tim e  a n d  te m p e ra ­
tu re  u sed .

T h e  c o n tro l of th e rm o d u ric  b a c te r ia  
is a  p ro d u c e rs ’ p ro b le m  w h ile  th e  c o n ­
tro l o f th e rm o p h ilic  b a c te r ia  is a  
d e a le rs ’ p ro b lem .
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If  th e  s u rfa c e  o f a  su itab le  solid  
m ed iu m  is flood ed  w ith  a  liquid  su ch  

a s  m ilk  co n ta in in g  d isp e rse d  m ic ro ­
o rg a n ism s, a n d  th e  liq u id  th e n  p o u re d  
off, th e re  w ill re m a in  a d h e rin g  to  th e  
s u rfa c e  a  film  o f  th e  liq u id  in  w h ich  
th e  d isp e rse d  o rg a n ism s  a r e  re ta in e d . 
I f  su ch  c u ltu re s , p re p a re d  in  su itab le  
d ilu tio n s , a r e  in cu b a te d , d is c re te  c o l­
o n ie s  w ill d ev elo p  o n  th e  s u rfa c e  a n d  
p ra y  th e n  be co u n te d .

T h e  a r e a  o f  th e  s u rfa c e  a n d  th e  
th ick n e s s  o f th e  film  a r e  th e  tw o  fa c ­
to r s  d e te rm in in g  th e  to ta l  a m o u n t o f  
liquid  a d h e rin g  to  th e  s u rfa c e  of th e  
m e d iu m  an d  c o n se q u e n tly  th e  n u m b e r  
o f o rg a n ism s  so e n tra p p e d . T h e  s u r ­
fa c e  a re a  m a y  be fix e d  by p re p a rin g  
th e  m ed iu m  in  c o n ta in e rs  o f d e te r­
m in ed  size . T h e  th ick n e ss  o f th e  film  
d ep en d s u pon  th e  c o n d itio n s  u n d e r  
w h ich  th e  la s t  tra c e s  o f th e  liquid  a re  
re m o .v e d : co n d itio n s  w h ich  a ffe ct its  
w iscpsity  su ch  as  te m p e ra tu re , th e  tim e  
a llo w e d  fo r  d ra in in g , a n d  of c o u rs e  th e  
p o sitio n  o f th e  slab . B y  co n tro llin g  
th e se  co n d itio n s  it  is p o ssib le  to  ob tain  
re p ro d u cib le  c o lo n y  c o u n ts  a p p a re n tly  
w ith in  th e  lim its  a ffe cte d  b y  ra n d o m  
d istrib u tio n , o v e r -c ro w d in g , e tc . T h e n ,  
b y  co m p a ris o n  o f su ch  c o lo n y  c o u n ts  
w ith  a c tu a l  p la te  c o u n ts , th e  re la tio n ­
ship  b etw een  th e m  m a y  be n o ted  arid  
p e rh a p s  e x p re s s e d  a s  a  fa c to r  fo r  fu tu re  
u se  u n d e r lik e co n d itio n s .

F o r  e x a m p le , w e  h a v e  fo u n d  th a t  
•the re la tio n sh ip  n o te d  w h e n  u sin g  m ilk  
a t  ro o m  te m p e ra tu re s  fo r  th e  liquid  
v e h icle  c a r ry in g  th e  o rg a n ism s  an d

S ta n d a rd  A g a r  slabs ( 2  p e rc e n t a g a r )  
a t  th e  sam e te m p e ra tu re s , h a v in g  s u r ­
fa c e -a re a s  o f a b o u t 2 0 .5  sq u a re  c e n ti­
m e te rs , is su rp ris in g ly  lik e th e  fa c to r  
u sed  in  re p o r tin g  co u n ts  f ro m  a  1 to  
1 0 0  d ilu tio n . F r o m  o n e  sa m p le  of  
p a ste u riz e d  m ilk  tw o  d u p lica te  p la te s  
d ev elo p ed  5  co lo n ie s  a n d  2  co lo n ie s  
fro m  a  1 to  1 0 0  d ilu tio n , w h ile  th re e  
a g a r  slab s flo od ed  w ith  th e  u n d ilu ted  
m ilk  d ev elo p ed  1 , 3 ,  a n d  4  co lo n ie s  r e ­
sp e ctiv e ly . A  p a ste u riz e d , h o m o g e n iz e d  
m ilk  w ith  a  s in g le  p la te  d ev elo p in g  1 1 3  
co lo n ies  f ro m  a  1 to  1 0 0  d ilu tio n , d e­
v elo p ed  o n  th e  a g a r  slabs 1 1 6 ,  1 2 3 , a n d  
1 2 9  co lo n ies re sp e ctiv e ly . A  p a s te u r­
ized  sk im  m ilk , p la te d  in  tw o  1 to  1 0 0  
d ilu tio n s, d ev elo p ed  in  o n e p la te  3 2 9  
co lo n ies a n d  in  a  se co n d  p la te  4 1 9  c o l­
on ies, w h ile  u sin g  th is  sa m e  sk im  m ilk  
to  flood th e  a g a r  slabs in  th re e  b o ttles , 
2 8 0  co lo n ies d evelop ed  in  th e  first, 3 6 8  
in  th e  seco n d , a n d  2 1 8  in  th e  th ird  w ith  
s e v e ra l s p re a d in g  co lo n ies . U s in g  a  
ra w  m ix e d  , m ilk  b u t a g a r  slab s w ith  
slig h tly  la rg e r  su rfa c e s  (a b o u t  2 3 .5  
sq u a re  c e n tim e te r s )  tw o  p la te s  f ro m  a  
1 to  1 0 0  d ilu tio n  d ev elo p in g  5 5  a n d  6 4  
co lo n ies , th e  flooded  slabs develop ed  
6 8 , 6 6 ,  an d  5 6  co lo n ies  re sp e ctiv e ly . 
A  sam p le  of m ilk  f ro m  a  sin g le co w  in  
1 to  1 0 0  d ilu tion  d evelop ed  in  p la tes  
2 4  a n d  3 0  co lo n ies . A g a r  slabs flooded  
b y th is  m ilk  a t  d ifferen t te m p e ra tu re s ,  
p ro d u ce d  co lo n ie s  a s  fo l lo w s : a t  4 0 °  F . ,  
2 2  c o lo n ie s ; a t  7 0 °  F . ,  2 8  c o lo n ie s ; a t  
8 5 °  F . ,  1 6  c o lo n ie s ; a t  1 0 0 °  F . ,  1 7  
c o lo n ie s ; c o o le d  f ro m  1 0 0 ?  F .  to  ro o m  
te m p e ra tu re  a n d  w a rm e d  a g a in  to  8 5 ° ,  
2 4  co lon ies.
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A n  o ra n g e  s tap h y lo co ccu s  cu ltu re  
fro m  a  m ilk  sam p le w a s  p la ted  o u t  
fro m  w a te r  d ilu tio n s a n d  c o m p a re d  
w ith  slabs w h e re  th e  d ilu tion s u sed  fo r  
flood ing w e re  m a d e  in  re c e n tly  boiled  
m ilk , w ith  re s u lts  a s  sh o w n  in  T a b le  1.

S te rile  skim  m ilk  is re co m m e n d e d  
fo r  m a k in g  d ilu tion s.

S in ce  sam p les fo r  th e  f irs t flo od ing  
m u s t be sh ak en  v e r y  v io le n tly  to  b re a k  
up clu m p s, it  is n e ce s sa ry  th a t  th e se  
b o ttle s  be on ly  p a rtia lly  filled.

Dilution

1 to 1,000 
1 to 10,000 
1 to 100,000 
1 to 1,000,000

TA BL E  1

Colonies in Plate 
(from water dilutions) 

*13,624 
1,442 

158 
14

Colonies on Slab 
(from milk dilutions)

1,014 (24 hour count) 
128 (24 hour count) 

8 and 1 Spreader

* Estimated from the average counts of several representative areas.

C o n sid erab le  d ifficulty w ith  sp re a d e rs  
h a s  been  e n co u n te re d . S in ce , su rfa ce  
co lo n ies  g ro w  so ra p id ly , p e rh a p s  2 4 -  
h o u r c o u n ts  w ill to  so m e e x te n t  ob v iate  
th is  d ifficulty , a n d  still be sufficiently  
a c c u ra te . T h e  a d v a n ta g e s  o f  ■ su ch  
e a rlie r  in fo rm a tio n  w ill ap p eal to  m a n y  
e n g ag ed  in p ra c tic a l  co n tro l w o rk . 
P o ssib ly  som e g ro w th  acce le ra n ts : m a y  
be ad d ed  to  th e  m ed iu m  o r  to  th e  m ilk  
w h ich  w ill fu rth e r  s h o rte n  th e  tim e  
w h ich  m u s t elap se b efo re  c o u n ts  c a n  
be m ad e . F o r  m a n y  p u rp o ses , su ch  a s  
ro u g h ly  g ra d in g  m ilk , ch e ck in g  s te ril­
ity  o f eq u ip m en t, e tc ,, a c c u ra te  co u n ts  
a r e  often  u n im p o rta n t a lth o u g h  b oth  
tim e  an d  la b o r-co n su m in g . A  g la n ce  
w ill d e term in e  w h e th e r few  o r  m a n y  
o rg a n ism s  a r e  p re s e n t.

T h is  w o rk  h a s  been  d on e u sin g  1 0  
m illiliters  o f a g a r  m e d ia  ( 2  p e rc e n t  
a g a r )  s te riliz e d  in  2  oz . sq u a re -b o t­
to m e d , flin t g la ss  b o ttles  fitte d , w ith  
m o ld e d  b ak elite  c a p s . T o  a v o id  in ju ry  
to  th e  c a p -lin e rs , c a p s  sh o u ld  n o t  b e  
s cre w e d  d ow n  tig h tly  u n til a f te r  s te rili­
z a tio n . W h ile  th e  a g a r  is s till  m elted  
th e  b o ttle s  a r e  la id  o n  th e ir  sid es u n til  
th e  m ed ia  h a s  h a rd en ed .

T h e  co u n tin g  o f co lo n ies  is fa c ili­
ta te d  b y th e  u se  o f  a  m a g n ify in g  g la ss , 
b y  sp o ttin g  w ith  a  p en , o r  b y m a rk in g  
th e  b o ttle  in to  su itab le  s q u a re s  w ith  a  
re d  p en cil. I t  is re co m m e n d e d  th a t  th e  
b o ttle  be h eld  to w a rd  a  lig h t w ith  th e  
b o tto m  of th e  a g a r  slab  n e a re r  to  
th e  eye.

T h is  r e p o r t  is p re s e n te d  w ith  so m e  
h e sita n cy  b e ca u se  o f  in su fficien t e x ­
p e rim e n ta l m a te r ia l  a n d  th e  u n c o m ­
p leted  s tu d y  o f th e  p rin cip le s  in v o lv ed , . 
a s  w ell a s  th e  m o s t  s a tis fa c to ry  m e th o d s  
fo r  th e ir  a p p lica tio n . T h e  u rg e n t  
n eed s o f w o rk e rs  in  th e  la b o ra to rie s  o f  
th e  A r m e d  S e rv ic e s , P u b lic  H e a lth ,  
M ilk  P la n ts , e tc .— e v en  o f P ro d u c in g  
D a iry m e n  th em selv es— fo r  m e th o d s  r e ­
q u irin g  a  m in im u m  o f tim e , skilled  
la b o r a n d  la b o ra to ry  fac ilitie s , is  offered  
in e x te n u a tio n . I t  is  s in c e re ly  h op ed  
th a t  o th e rs  w ill d evelop  th e  p ossib ili­
ties  a n d  lim ita tio n s  o f  th is  m e th o d  a s  
q u ick ly  a s  p ossib le  fo r  u se  in  th e  n a ­
tio n al e m e rg e n cy . I t  m a y  b e  p a r t ic u ­
la rly  su itab le  fo r  tra v e lin g  a n d  field  
la b o ra to rie s .

S u m m a ry

( 1 )  I t  h a s  b een  fo u n d  th a t  r e p ro ­
d ucible c o lo n y  c o u n ts  w ith in  th e  u su al  
lim its  m a y  be o b ta in e d  b y  flood ing , 
d ra in in g  a n d  in cu b a tin g  slab s o f solid  
n u tr ie n t m e d ia  w ith  a  su sp en sio n  o f  
b a c te r ia  in  a  v e h icle  su ch  a s  m ilk  o r  
skim  m ilk  if c o n s ta n t  co n d itio n s  o f th e  
a r e a  o f th e  slab  a n d  th e  d ra in a g e  o f th e  
v eh icle  a r e  m a in ta in e d .

( 2 )  T h e s e  q u a n tita tiv e  re s u lts  m a y  
be c o rre la te d  w ith  a n  a c tu a l  p la te  
c o u n t, a n d  a  fa c to r  e x p re s s in g  th e  r e -  . 
la tio n sh ip  m a y  be o b ta in e d  f o r  fu tu re ·  
u se  u n d e r  lik e co n d itio n s .

( 3 )  A  re p o r t  h a s  b een  m a d e  of th e ,
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re s u lts  o f s e v e ra l e x p e rim e n ts  u tiliz in g  
th e  a d h e re n t film  o f th e  v e h icle  in  lieu  
o f  fo rm a l m e a s u re m e n ts  a n d  d ilu tion s, 
a n d  c o rre la tin g  th e se  re s u lts  w ith  
a c tu a l  p la te  co u n ts .

(Note: Dr. R. V. Stone, Department of 
Health,- Los Angeles, California, points out 
that the usefulness of the method does not 
necessitate a comparison of the counts ob­

tained with those by standard methods. The 
sterile medium surfaces can be stored' for 
ready use in the event of, say, bombing, 
requiring immediate action on milk and 
water supplies even though normal facilities 
for conducting laboratory work have been 
interrupted. The counts on these bottles can 
be compared against each other, and serve 
as a “screening” procedure to determine 
whether or not the samples are relatively 
good, fair, or potentially unsafe.—Editor.)

C A D M IU M  P O IS O N IN G *

T h e r e  h a s  b een  a  p ro n o u n ce d  in ­
c re a s e  in  th e  u se  o f ca d m iu m  in  e le c­
tro p la tin g  m a te r ia ls  a n d  a llo y s. I t  is  
im p o r ta n t  th a t  th e  p la tin g  in d u s try , in  
i ts  s e a rc h  f o r  su b stitu te s  f o r  tin  an d  
o th e r  v a lu a b le  w a r  m a te r ia ls , b e  c a u ­
tio n e d  th a t  ca d m iu m  is  n o t  a  su itab le  
s u b stitu te  fo r  th e  p la tin g  o f  u ten sils  
fo r  fo od . P r i o r  to  1 9 4 1  th e re  h av e  
been re p o rte d  in  th e  l i te ra tu re  2 0  c a s e s  
o f ca d m iu m  p o iso n in g  d ue to  th e  in -

*  Cadm ium  P o ison in g , Pub. H ealth Repts. 57, 
601 (1 9 4 2 ) .

g e s tio n  of c a d m iu m . S in c e  J a n u a r y ,  
1 9 4 1 , th e re  h a v e  b een  r e p o r te d  3 1 5  
c a se s  d efin itely  c a u s e d  b y  th is  m e ta l.

O w in g  to  th e  g r e a tly  in c re a s e d  te c h ­
n ica l u se  o f  ca d m iu m  in  th e  m a n u fa c ­
tu re  o r  re p a ir  o f v a r io u s  ty p e s  o f  
c o n ta in e rs  u se d  f o r  fo o d , s e v e ra l in ­
s ta n c e s  h a v e  o c c u r re d  f r o m  th is  c a u s e .  
I t  is a lso  p o ssib le  th a t  c a s e s  o f  c a d ­
m iu m  p o iso n in g  h a v e  b een  m is ta k e n  
f o r  fo o d  p o iso n in g  o w in g  to  th e  s im i­
la r ity  o f  th e  s y m p to m a to lo g y  o f  c a d ­
m iu m  p o iso n in g  to  o rd in a ry  so -c a lle d  
“ fo od  p o iso n in g .”

F O O D  SER V ICE  E Q U IP M E N T *

In  F e b r u a r y , 1 9 4 1 ,  a  p ro p o se d  sim ­
plified p ra c tic e ' re c o m m e n d a tio n  c o v e r ­
in g  sizes, d im en sio n s, a n d  d etails  of  
c o n s tru c tio n  of c o o k in g  a n d  se rv in g  

.e q u ip m en t u sed  b y  h o te ls , re s ta u ra n ts ,  
C afeterias, h o sp ita ls , e tc ., w a s  su b ­

*  Food Service Equipment. Simplified Practice  
Recommendation R 182-41, October 1, 1941.

m itte d  to  th o se  c o n ce rn e d  fo r  Consid­
e ra tio n  a n d  a c ce p ta n c e  a s  s ta n d a rd  
p ra c tic e . T h is  p ro p o sa l, - w h ich  w a s  
d evelop ed  by, a  co m m itte e  o f th e  F o o d  
S e rv ic e  E q u ip m e n t In d u s try , In c .,  w a s  
m odified  b y  th e  m a n u fa c tu re rs  an d  
u s e r s , a n d  th e n  p ro m u lg a te d  th ro u g h  
th e  N a tio n a l B u re a u  o f S ta n d a rd s ,  
U . S . D e p a rtm e n t o f C o m m e rce .
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Milk In The Army*
Donald I. T hompson

First Lieutenant, Sanitary Corps

Th e  A r m y , lik e th e  A m e ric a n  p eop le  
a s  a  w h o le , is  p a y in g  m o re  a n d  m o re  

a tte n tio n  to  p ro p e r  n u tr itio n  b oth  f ro m  
th e  s ta n d p o in t o f e n e rg y  v a lu e  o f th e  
fo o d  p ro v id e d  a n d  th e  b a la n ce  o f th e  
so ld ie r’s  d iet.

T h a t  m ilk  an d  m ilk  p ro d u c ts  a r e  
h ig h ly  re g a rd e d  b y  th e  A r m y  is  sh o w n  
b y th e  fa c t  th a t  o n  a  m ilk  eq u iv alen t  
b asis a p p ro x im a te ly  2 0  p e rc e n t o f th e  
food s issu ed  tro o p s  in  th is  a r e a  is  m a d e  
up  o f  fluid m ilk , ch eese , ice c re a m , an d  
d ry  sk im  m ilk . In  ad d itio n  to  th e se  
p ro d u cts , 3 5 - 4 5  g ra m s  o f  b u tte r  a r e  
se rv e d  e v e ry  m a n  e v e ry  d ay .

T h e  A r m y  is  w ell a w a re  of th e  fa c t  
th a t clo se  in sp ectio n  m u s t be m a in ­
ta in e d  o v e r  th e  fluid m ilk  it p ro v id e s  
th e  so ld iers . T h is  w o rk  is  u n d e r th e  
d ire c tio n  of th e  C a m p  V e te r in a r ia n  
a n d  h is  a s s is ta n ts . T h e  V e te r in a ry  
C o rp s  officers m a in ta in  in sp ectio n  of  
th e  m ilk  all th e  w a y  f ro m  th e  fa rm s  
th ro u g h  th e  m ilk  p la n ts , a n d  re g u la rly  
su b m it sam p les  o f  m ilk  p ick ed  up  
fro m  v a r io u s  sh ip m en ts  to  th e  ca m p , 
to  th e  la b o ra to ry  a t  S ta tio n  H o s p ita l  
fo r  an a ly s is .

T h e  la b o ra to ry  is  m o d e rn , w ell 
eq uip ped , a n d  staffed  w ith  p e rso n n e l  
th a t  a r e  to p  n o tc h  in  th e ir  sp ecial fields. 
H e r e  th e  m ilk  is  ro u tin e ly  a n a ly z e d  fo r  
m ilk  fa t , th e  s ta n d a rd  fo r  w h ich  is  , 
3 .2 5  p e r c e n t ;  a n d  fo r  b a c te r ia  th e  
s ta n d a rd  p la te  co u n t a llo w a n ce  b ein g  
n o t m o re  th a n  3 0 ,0 0 0  p e r  cu b ic  ce n ti­
m e te r . O cca s io n a lly , fu r th e r  te s ts  a re  
ru n  to  d e te rm in e  s a n ita ry  q u ality  a n d  
fo o d  v a lu e s  of m ilk  a n d  ice  c re a m .

* Excerpts from a letter written by our fellow- 
member, Lieutenant D. I .  Thompson^ Station Hos­
pital, Camp Blanding, Fla.

A t  th e  p re s e n t tim e  all th e  fluid  m ilk  
co n su m e d  in  c a m p  is  p ro d u ce d  a n d  
p a ste u riz e d  in  th e  Ja c k s o n v ille  a re a ,  
a n d  c o m e s  u n d e r th e  h ig h ly  efficient 
su p e rv isio n  o f th e  H e a lth  D e p a rtm e n t  
o f th a t  c ity . T h is  m ilk  h a s  b een  o f  
e x tre m e ly  h ig h  s a n ita ry  q u a lity , t h e -  
b a cte ria l  c o u n ts  ra r e ly  e x c e e d in g  a  few  
h u n d re d  p e r  cu b ic  ce n tim e te r . A n a ly ­
ses  sh o w  th e  fa t  c o n te n t to  be w ell o v e r
4 .0  p e rc e n t. T h e  fluid m ilk  is  se rv e d  
in  h a lf-p in t b o ttle s  w ith  p ro te c tiv e  
h ood s. I t  is d e liv e re d  fre s h  d aily ,, 
an d  is p ro p e rly  re f r ig e ra te d  p r io r  to  
se rv in g .

E v a p o ra te d  m ilk  is  co n su m e d  in  
la rg e  q u an titie s  in co o k in g  a s  w ell a s  
in coffee. I c e  c re a m  is th e  fa v o rite  
d e ss e rt  o f p ra c tic a lly  a ll so ld ie rs , an d  
is p ro v id e d  re g u la r ly . D r y  sk im  m ilk  
is b ein g  u sed  in  la rg e  q u an titie s  in  
Q u a r te rm a s te r  b re a d , a n d  a  fe w  o f th e  
m o re  p ro g re s s iv e  m e sse s  a r e  u sin g  it  
in  co o k in g  a n d  b ak in g . C h e e se , esp e­
c ia lly  n a tu ra l A m e ric a n  C h e d d a r , is  
se rv e d  a  fe w  tim e s  w eek ly .

T h e  Q u a r te rm a s te r  co ld  s t o r a g e ; 
w a re h o u se s  a r e  m o d e rn  in  e v e ry  d etail  
a n d  in su re  th e  b e st p o ssib le  co n d itio n s  
fo r  s to rin g  p e rish ab le  fo o d s, in clu d in g  
b u tte r  a n d  ch eese , p r io r  to  issu in g  to  
th e  v a r io u s  m e s s  h alls  th ro u g h o u t  
ca m p .

M ilk  a n d  m ilk  p ro d u cts  p la y  a  v e ry  
im p o rta n t ro le  in  th e  d iet o f so ld iers.. 
A n d  p ro d u c e rs , m a n u fa c tu re rs , h ealth  
in sp e cto rs , th e  Q u a r te rm a s te r , V e te r i ­
n a ry  C o rp s , an d  th e  la b o ra to ry , all 
c o o p e ra te  to  p ro v id e  th em  w ith  sa n i­
ta r y  p ro d u c ts  o f h ig h  q u a lity  a n d  u p ­
h old  th e  re p u ta tio n  th a t  th e  U .  S .  
A r m y  is  th e  b e st fe d  A r m y  in  th e  
w o rld .
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(Farming in Wartime)

D u rin g  th e  p a s t fe w  d a y s  th e re  h av e  
b een  tw o  d ev elo p m en ts  h e re  in  W a s h ­
in g to n  th a t  h a v e  a n  im p o rta n t b e a rin g  
o n  th e  u se  o f o u r  fo o d  su p p lies . T h o s e  
tw o  s te p s  a r e  p a r t  o f  th e  o v e r-a ll  w a r  
s tra te g y  o f th e  U n ite d  N a t i o n s ; th e y  
a ls o  m e a n  a  lo t  to  e v e ry  fa r m e r , e v e ry  
h a n d le r  o f  fo o d  p ro d u c ts , a n d  e v e ry  
c o n s u m e r in  th is  c o u n try .

T h e  f irs t  o f  th o s e  tw o  d ev elo p m en ts  
is  th e  c re a tio n  o f  a  F o o d s  R e q u ire ­
m e n ts  C o m m itte e  · f o r  th is  c o u n try . 
T h a t  c o m m itte e  h eld  its  f irs t m e e tin g  
o n  Ju n e  11  a t  th e  D e p a rtm e n t o f A g r i ­
c u ltu re . T h e  se co n d  d e v e lo p m e n t is  
e sta b lish m e n t o f  th e  C o m b in ed  F o o d  
B o a r d  w h ich  w a s  s e t u p  jo in tly  b y  th e  
g o v e rn m e n ts  o f  th e  U n ite d  S ta te s  a n d  
G re a t  B r i ta in .

T h e  F o o d s  R e q u ire m e n ts  C o m m it­
te e  is p a r t  o f th e  W a r  P ro d u c tio n  
B o a r d . T h e  S e c r e ta r y  of A g ric u ltu r e  
is c h a irm a n  o f th a t  co m m itte e . T h e  
e ig h t m e m b e rs  re p re s e n t o th e r  b ra n ch e s  
o f g o v e rn m e n t w h ich  h a v e  a  d ire c t  in ­
te re s t  in  th e  fo o d  re q u ire m e n ts  o f o u r  
fig h tin g  m e n  a n d  o u r  c iv ilian s  a n d  o u r  
allies. T h e  a g e n cie s  resp o n sib le  fo r  
th e  m a te r ia ls  u sed  in  p ro d u cin g  an d  
p ro c e s s in g  fo o d  a lso  a r e  re p re s e n te d .

T h is  m e a n s  th a t  n o w  all p h a se s  of 
o u r  fo o d  su p p ly  p ro b le m  a r e  u n d e r one  
te n t. I t  is  th e  b e st w a y  I  k n o w  of fo r  
d o in g  o u r  w a rtim e  jo b  effectiv ely . 
W h e n  th e  F o o d s  R e q u ire m e n ts  C o m ­
m itte e  h a s  d ecid ed  ju s t  w h e re  w e  s ta n d  
a n d  w h a t w e  n eed  to  do, th o s e  d eci­
sion s w ill be c a r r ie d  o u t  b y  th e  d iffer­
e n t  b ra n ch e s  o f g o v e rn m e n t b e s t fitted  
f o r  e a c h  p a r t ic u la r  jo b . T h e  D e p a r t ­
m e n t o f A g r ic u ltu r e , fo r  in sta n ce , w ill

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

still be resp o n sib le  fo r  g e ttin g  th e  n e c ­
e s s a ry  fa rm  p ro d u ctio n , a n d  a lso  w ill 
be resp o n sib le  fo r  so m e  s ta g e s  of  
p ro c e s s in g  a n d  fo r  im p o rtin g  a n y  su p ­
p le m e n ta ry  fo o d  su p p lies  th a t  w e  m a y  
n eed .

T h e  f irs t ta s k  o f  th e  c o m m itte e  is  to  
e stim a te  h o w  m u c h  fo o d  a n d  w h a t  
k ind s' o f  fo o d  w e  w ill n e e d  f o r  o u r  o w n  
u se  o r  to  sen d  to  o u r  a llies . A f te r  
th a t , th e  C o m m itte e  w ill d ecid e  o n  th e  
b e st w a y s  o f g e tt in g  th a t  fo o d  p r o ­
d u ced , p ro c e s s e d , a n d  tra n s p o rte d  to  
th e  p eo p le  w h o  n e e d  it.

N o w , th e  C o m b in ed  F o o d  B o a r d  
g o e s  a  s tep  fu r th e r .  T h e  g o v e rn m e n ts  
o f th is  c o u n tr y  a n d  G re a t  B r i ta in  
re a liz e  th a t  fo o d  is  o n e  o f th e  b a sic  w a r  
m a te r ia ls  o f th e  U n ite d  N a tio n s . T h e  
F o o d  B o a r d  h a s  o n e  re p re s e n ta tiv e  fo r  
th e  U n ite d  S ta te s  a n d  o n e f o r  G re a t  
B rita in , a n d  w e  p lan  to  Consult w ith  
re p re s e n ta tiv e s  o f ; o th e r  a llies  o n  a n y  of 
th e  fo o d  su p p ly  p ro b le m s w h ich  c o n ­
c e rn  th e m . T h e  w h o le  a im . of the  
C o m b in ed  B o a r d -is  to  w o rk  to g e th e r  in  
m a k in g  th e  b e st u se  o f o u r  fo o d  r e ­
s o u rc e s . ’ O n e  of o u r  m a in  p ro b lem s  
w ill be to  see  th a t  a s  m u c h  fo o d  a s  p o s ­
sible is o b ta in e d  in  th e  a r e a  w h e re  it  is  
g o in g  to  be u se d , s o - th a t  w e ca n  sav e  
o n  sh ip p in g  sp a ce .

T h e  m a in  re a s o n  w h y  b o th  th e  
F o o d s  R e q u ire m e n ts  C o m m itte e  a n d  
th e  C o m b in ed  F o o d  B o a r d  a r e  s o  im ­
p o r ta n t  is  th a t  th is  c o u n tr y  m o re  a n d  
m o re  is  b e co m in g  th e  fo o d  h e a d q u a r­
te rs  fo r  th e  U n ite d  N a tio n s . O u r  r e ­
sp o n sib ilities  a r e  tre m e n d o u s . W e  c a n  
m e e t th em  an d  still h a v e  p le n ty  f o r  o u r  
o w n  p eop le , b u t  w e  w ill h a v e  to ,m a k e  
e v e ry  o u n ce  o f o u r  e ffo rt c o u n t. 
F a r m e r s  w ill h a v e  to  c o n c e n tra te  o n  
ra is in g  th e  th in g s  th a t  a r e  n eed ed  m o s t ,
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a n d  th e re  m u s t n o t  b e a n y  w a s te  o r  
m isd ire ctio n  in  p ro c e s s in g  a n d  d is tr i­
b u tio n  a f te r  th e  fo o d  h a s  left th e  fa rm . 
W e  n ow  h av e  a  m e a n s  of h an d lin g  all 
p a rts  of th e  fo o d  su p p ly  p ro b le m  as a  
sin g le  job .

A ll of u s k n o w  h ow  b ig  th a t  jo b  ig. 
j u s t  th in k  of w h a t it. m e a n s  to  su p ­
p ly  o u r  ow n  fig h tin g  m en . T h e  a v e r ­
a g e  A m e ric a n  so ld ier e a ts  a b o u t a  
q u a r te r  a g a in  a s  m u ch  a s  h e  did  w h en  
he w a s  a  civ ilian . W h e n  y o u  co n sid e r  
th e  m illions of m e n  in  o u r  A r m y  a l ­
re a d y , th o se  la rg e r  a p p etites  m e a n  a n  
in cre a se  in  o u r  to ta l  fo o d  req u ire m e n ts  
ev en  th o u g h  th e  m e n  did  e a t th re e  
m eals  a  d a y  b efore  th e y  jo in e d  th e  
se rv ice .

T h e  sh ip m en ts to  o u r  m e n  o v e rse a s , 
ju s t  like th e  le n d -lease  sh ip m en ts, h av e  
to  be fo o d s  th a t  tceep w ell a n d  d o n ’t  
ta k e  up a  lo t of sh ip p in g  space.· T h a t  
m e a n s  lo ts  of ca n n e d  m e a ts  a n d  d e­
h y d ra te d  v eg etab les  a n d  d ried  m ilk . 
I t ’s  in te re s tin g  to  k n o w  th a t  th e  A r m y  
is m a k in g  a  p o in t of g iv in g  o u r  b oys  
o v e rs e a s  th e  g o o d  A m e ric a n  dishes  
th a t  th e y  a re  u sed  to . B e e f  stew  is  
alw a y s  a  g r e a t  fa v o rite , a n d  ap p le  p ie  
is still th e ir  f irs t ch o ice  fo r  d e sse rt. 
W e  sen d  th e m  th e  m a k in g s  o f th e  p ie  
b y s h ip p in g ' d e h y d ra te d  ap p le  cu b es, 
d rie d  m ilk , a n d  e n rich e d  flour.

O u r  allies n eed  p le n ty  o f n o u rish in g  
A m e ric a n  fo o d , to o . I  g o t  o n e  o f  m y  
c le a re s t  id eas o f w h a t len d -le a se  fo o d  
m e a n s  f ro m  a  s e t  o f  p ic tu re s  w h ich  
cam e- f ro m  G re a t  B r i ta in  so o n  a f te r  
o u r  fo o d  b e g a n  a r r iv in g  th e re  in  la rg e  
q u an titie s . T h e s e  p ic tu re s  sh o w ed  
B ritis h  sch o o l c h ild re n  g e ttin g  A m e r i ­
c a n  b aco n  a n d  e g g s  f o r  lu n ch , a n d  a  
b ab y in  a  h o sp ita l d rin k in g  d ry  m ilk  
w h ich  h a d  b een  re c o n s titu te d  w ith  
w a te r . T h e r e  w e re  p ic tu re s  o f w o rk ­
m e n  in  a  b la s t fu rn a c e  m u n ch in g

A m e ric a n  ch e e se  fo r  lu n ch  a n d  p eop le  
in a  bom b ed  a re a  m a k in g  th e ir  lu n ch  
on o u r food . I  h o p e th a t  all of y o u  
h av e  seen  so m e o f th e se  p ic tu re s  in  
n e w sp a p e rs  o r  m a g a z in e s , fo r  s o m e - ' 
tim e s  it is ea sy  to  lose tra c k  of th e  fo od  
w e h a v e  ra is e d  a f te r  w e h a v e  so ld  it  
off th e  fa rm .

A lso  A m e ric a n  fo od  is h elp in g  keep  
B rit is h  so ld iers  fit b o th  in  th e ir  o w n  
c o u n try  a n d  o n  fig h tin g  f ro n ts  in  o th e r  
p a r ts  of th e  w o rld . I t  is h elp in g  R u s ­
sian  a rm ie s  an d  civ ilian s  in  th e  sam e  
w a y . T h a t  is w h y  w e  h a v e  to  keep  on  
p ro d u cin g  fo o d  r ig h t  up  to  th e  lim it, 
ev en  in  th e  fa c e  o f all th e  difficulties" 
th a t  a re  in  th e  w a y .

T h e re  a re  lo ts  of th o se  d ifficulties—  
s h o rta g e s  of la b o r an d  eq u ip m en t. B u t  
th is  y e a r , in  sp ite  o f a ll th o se  h an d i­
cap s , fa rm e rs  a r e  off to  a  fly in g  s ta r t .  
W e  a lre a d y  h a v e  p len tifu l sup plies of  
m o st fa rm  p ro d u c ts  a n d  if th e  w e a th e r  
is n o rm a l w e  w ill h a v e  a n o th e r  y e a r  of 
re c o rd -b re a k in g  fa rm  p ro d u ctio n . T h e  
Ju n e  C ro p  R e p o r t  sh o w s th a t . I  w a n t  
to  s a y  r ig h t  h e re  th a t  I  a m  p ro u d  o f  
th e  w a y  fa rm e rs  a r e  re sp o n d in g  to  th e  
n e e d s  fo r  g r e a te r  w a r  p ro d u ctio n .

T h e  difficulties w ill in cre a se  a s  tim e  
g o e s  o n  a n d  th is  is  b o u n d  to  b e  a  lo n g  
a n d  h a rd  w a r . S o  y o u  see  w h y  w e  
n e e d  to  k eep  r ig h t  o n  to p  of th e  w h o le  
fo o d  jo b  a n d  m a k e  th e  b e st u se  o f o u r  
re s o u rc e s .

T h e  F o o d s  R e q u ire m e n ts  C o m m it­
te e  a n d  th e  C o m b in ed  F o o d  B o a r d  w ill 
h elp  a  lo t. B u t  o f c o u rs e  w e  a ls o  w ill  
n eed  th e  c o o p e ra tio n  o f e v e ry o n e  h e re  
a t  h o m e — fa rm e rs , a n d  m e m b e rs  o f  
th e  fo o d  tra d e , a n d  c o n su m e rs . W i th  
th a t  k in d  o f  te a m w o rk  I  b elieve  w e  
c a n  h a v e  p le n ty  o f F o o d  f o r  F r e e ­
d o m  w ith  a  m in im u m  o f  h a rd sh ip  a n d  
in co n v en ien ce .
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New Books and Other Publications
. W h a t  A r e  t h e  V i t a m i n s ? ,  b y  W a l te r

H .  E d d y . P u b lish e d  b y  th e  R e in ­
h o ld  P u b lish in g  C o rp o ra tio n , N e w  
Y o r k ,  N . Y . ;  1 9 4 1 .  2 4 7  p a g e s . 
$ 2 .5 0 .

“ W h a t  a r e  th e  v i ta m in s ?  W h a t  do  
th e y  d o ?  W h ic h  o n e s  d o I  n eed . H o w  
m u c h  o f  e a c h  d o  I  n e e d ?  H o w  c a n  I  
d e te rm in e  m y  o w n  p a r t ic u la r  n e e d ?  
W h e r e  a n d  h o w  c a n  I  g e t  th e m ?  . . . 
T h e  p re s e n t t e x t  is  th e  a u th o r ’s  p e r ­
so n al e x p re s s io n  of w h a t se e m s to  h im  
p e rtin e n t a n d  reliab le  in fo rm a tio n .”  

A f te r  te llin g  w h a t th e  v ita m in s  a r e  
a n d  w h a t th e y  d o , th e  a u th o r  g o e s  o n  
to  d e scrib e  in  so m e  d eta il th e ir  p ro p ­
e rtie s . C h e m ica l s tru c tu ra l  fo rm u la s  
a n d  th e  f re e  u se  o f  p h y sio lo g ica l a n d  
m ed ical te rm s  re q u ire s  th a t  th e  re a d e r  
p o sse ss  a  co n sid e ra b le  u n d e rs ta n d in g  

1 in  th e se  fields in  o r d e r  to  a p p re c ia te  
th e  a u th o r ’s d iscu ssio n s. T h e  b ook  is  
v e r y  re ad ab le , a n d  m a k e s  th e  s u b je c t  
in te re s tin g  an d  c le a r . T h e  u se  of la rg e  
p rin t , fre q u e n t p a ra g ra p h s , an d  n u m e r­
o u s  se ctio n a l h e ad in g s  re lie v e  re a d in g  
fa tig u e , a n d  en h an ces  th e  v a lu e  of th e  
b ook  to  th o se  w e ll-p re p a re d  p e rso n s  
w h o  w a n t to  be b ro u g h t up  to  d ate  
q u ick ly  an d  c o m fo rta b ly .

D a i r y  E n g i n e e r i n g ,  b y  A r t h u r  W .  
F a r r a l l .  J o h n  W ile y  & S o n s, In c .,  
N e w  Y o r k .  1 9 4 2 .  4 0 5  p a g e s . 8 4  
tab les. : 1 9 0  fig u res. I llu s tra te d .  
$ 4 .0 0 .

A  la rg e  a m o u n t of p ra c tic a l  d a ta  h as  
been  assem b led  a n d  p re se n te d  in  a  c o n ­
cise  an d  sim p le  m a n n e r, u n d e rs ta n d ­
ab le by th e  p ra c tic a l  p la n t o p e ra to r  as  
w ell a s  th e  s tu d e n t w h o  h a s  n o t  ha'd 
te ch n ica l e n g in e e rin g  tra in in g . A f te r

a  g e n e ra l c h a p te r  on  th e  p ro p e rtie s  o f  
m ilk , th e re  fo llo w s s i x  c h a p te rs  o n  
sim p le  m e c h a n ic a l p rin cip le s , p o w e r  
tra n s m iss io n , e le c tr ic  p o w e r  a n d  eq u ip ­
m e n t, h y d ra u lics  a n d  p u m p in g , h e a t  
m e a s u re m e n t a n d  t r a n s fe r , s te a m  p r o ­
d u ctio n  a n d  u s e s ; th e n  tw o  c h a p te rs  on  
p rin cip le s  o f re f r ig e ra tio n  a n d  in su la ­
t i o n ;  n in e  c h a p te rs  o n  sp e cia l ty p e s  o f  
d a iry  p la n t e q u ip m e n t; e q u ip m en t  
m a in te n a n c e ; f i t t in g s ; a n d  fin ally  d a iry  
p la n t d e sig n  a n d  u tiliz a tio n .

T h e  p rin cip le s  o f p o w e r  p ro d u ctio n  
an d  u tiliz a tio n  a r e  il lu s tra te d  w ith  
m a th e m a tic a l e x a m p le s  e a s ily  fo llo w ed  
a n d  so lv ed  w ith  a n  e le m e n ta ry  k n o w l­
e d g e  o f m a th e m a tic s . E x te n s iv e  ta b le s  
a r e  p re s e n te d  f o r  u se  in  a p p ly in g  th e . 
p rin cip le s  to  v a r io u s  o p e ra tio n s . L in e  
d ra w in g s , flow  d ia g ra m s , c ro s s -s e c tio n s  
of m a ch in e s , a n d  h a lf-to n e s  p ro fu se ly  
illu s tra te  th e  t e x t .

In  p ro d u cin g  a  b ook  o f  th is  ty p e , th e  
a u th o r  e v id e n tly  fo u n d  d ifficulty  in  
d ecid in g  h o w  m u c h  to  o m it a n d  w h a t  
to  em p h asize . W e  w o n d e r w h y  h e  in ­
clu d ed  th e  in v o lv e d  fo rm u la e  fo r  t u r ­
b u len t flow  of g a s e s  in sid e  p ip es (o n  
p a g e  6 8 )  w ith  n o  fu r th e r  re fe re n c e  o r  
u se. O fte n  im p o rta n t s u b je c ts  a re  
b a re ly  m e n tio n e d . H o w e v e r , in  a  
b ook  of th is  size, sUch h a n d lin g  is  
u n av o id ab le .

O th e r  b ra n ch e s  o f th e  fo o d  in d u stry  
c a n  find m u c h  in fo rm a tio n  of v a lu e  to  
th e ir  o p e ra to rs  b e ca u se  m a n y  p ra c tic a l  
a s p e c ts  of fo o d  te ch n o lo g y  a re  fo u n d  in  
th is  b o o k  b u t n o w h e re  e lse  in  th e  c o n ­
v e n ien tly  av ailab le  fo o d  li te ra tu re .

T h e  b ook  is w ell a r r a n g e d  fo r  te a c h ­
in g  in c la sse s . L is t s  o f q u estio n s, 
p ro b lem s, a n d  re fe re n ce s  fo llow  p r a c ­
tica lly  e v e ry  c h a p te r .
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President, Dewey Elmore..............Indianapolis, Ind.
Vice-President, C. H. Denny.. .  .Indianapolis, Ind.
Treasurer, Η. E. Stone................Indianapolis, Ind.
Secretary, B. E. Horrall.......... ..........Lafayette, Ind.
Assistant Secretary, W. K. Moseley, Moseley Lab­

oratory, 315 N. DeQuincy St., Indianapolis, 
Ind.

Iowa Association of Milk Sanitarians

president, Dr. Μ. P. B aker.............................Ames
Vice-President, Μ. E. Held...................... Sioux City
Secretary-Treasurer, J. R. Jennings, State Depart­

ment of Health, Des Moines, la.

Kansas Association of Milk Sanitarians

President, Dan Van Gundy..........Wellington, Kan.
Vice-President, Wesley Coblentz... . .  .Topeka, Kan.
Secretary-Treasttrer, W. J. Caulfield, Kansas State 

College, Manhattan, Kansas.

; Massachusetts Milk I nspectors’ Association

President, John T. Manning.............. Boston, Mass.
Vice-President, M. G. O’Connor..Springfield, Mass. 
Secretary-Treasurer, Robert E. Bemis, Cambridge, 

' Mass.

j Metropolitan Dairy Technology Society 
President, O. F. Garrett.. .  .New Brunswick, N. J. 
Vice-President, A. B. Quencer.. .  .New York, N. Y. 
Secretary-Treasurer, F. C. Button, New Brunswick,

■ . N. J .  .
Sergeant-at-Arms, F. L. Seymour-Jones, New York, 

N. Y.

Michigan Association of Dairy and Milk 
I nspectors

President, F . E. Holiday.............................D etroit
1st Vice-President, A. C. Miller.. . . . . . . . . .Lansing
2nd Vice-President, Dr. C. S. Bryan..East Lansing 
Secretary-Treasurer, Harold J. Barnum, Health 

Department, Ann Arbor.

Missouri Association of Milk Sanitarians 
President, C. P. Brandle.. .  .St. Louis County, Mo.
Vice-President, W. S. Feagan-----Kansas City, Mo.
Secretary-Treasurer, Glenn M. Young, Jefferson 

City, Mo.

New York Association of Milk Sanitarians 
President, G. W. Molyneux.. .White Plains, N. Y. 
Vice-President, I. Mikkelsen.. . Pleasantville, N. Y. 
Secretary-Treasurer, W. D. Tiedeman, State Office 

Building, Albany, N. Y.

Pacific Northwest Association of Dairy and 
Milk Inspectors

President, A. W. Metzger...................... Salem, Ore.
Vice-President, E. W. Soper........ Arlington, Wash.
2nd Vice-President, , R. D. Bovey.......... Boise, Idaho
Secretary-Treasurer, Frank W. Kehrli, Portland, 

Ore.

Philadelphia Dairy Technology Society 
President, Col. A. P. Hitchins.. .  .Philadelphia, Pa.
Vice-President, E. J . Roberts........ Philadelphia, Pa.
Secretary-Treasurer, W. S. Holmes, 158 North 20th 

Street, Philadelphia, Pa. .

i Texas Association of Milk Sanitarians

President, Taylor. Hicks............ San Antonio, Texas
1st Vice-President, F. C. Armstrong, Fort Worth,.

Texas. '
2nd Vice-President, R. N. Hancock, McAllen, 

Texas.
Secretary-Treasurer, G. G. Hunter, Lubbock, Texas.

West Virginia Association of Milk Sanitarians

Chairman, G.' L. Johnson....... Moundsville, W. Va.
Auditor, L. J. Manus.............. Morgantown, W. Va.
Secretary-Treasurer, J .  B. Baker, Department of 

Health, Charleston, W. Va.



252

A s s o c i a t i o n  N e w s
Connecticut Association of Dairy and 

Milk Inspectors
T h e  H o n o ra b le  J o h n  R .  S w e e n e y  of 

B o z r a h , C o n n e c tic u t, h a s  b een  a p ­
p o in ted  D a iry  a n d  F o o d  C o m m issio n e r  
fo r  a  te rm  o f fo u r  y e a r s  b eg in n in g  
M a y  4 ,  1 9 4 2 .  M r . S w e e n e y  co m e s  
w ith  so m e e x p e rie n ce , h a v in g  b een  a n  
in sp e cto r  w ith  th is  C o m m issio n  se v e ra l  
y e a r s  a g o , a n d  h a s  o p e ra te d  a  d a iry  
fa rm  fo r  so m e  tim e.

T h e  M ilk  A d m in is tra to r  fo r  th e  
S ta te  h a s  ju s t  issu ed  a n  o r d e r  e s ta b ­
lish in g  a lte rn a te  d a y  d e liv e ry  o f m ilk  to  
c o n su m e rs  fo r  th e  d u ra tio n . T h is  step  
w a s  n e ce ssita te d  p a rtic u la rly  b y  th e  
s h o rta g e  o f ru b b e r tire s . O n  th e  a v e r ­
a g e , d e a le rs  co u ld  co n tin u e  to  d eliv er  
d aily  fo r  on ly  ab o u t s ix  m o n th s .  
C h a n g e o v e r to  h o rs e -d ra w n  veh icles  
w a s  n o t feasib le  b ecau se  o f u n av ailab le  
w a g o n s an d  h a rn e sse s , a n d  a lso  th e  
g r e a t  len g th  of m a n y  ro u te s  sin ce  th e  
a d v e n t of tru c k s . M a n y  m ilk  ro u te s  
a v e ra g e  a b o u t 3 0  m iles. H e a lth  offi­
c ials  testified  th a t  in th e ir  op in ion  th e re  
w ou ld  be n o p a rtic u la rly  h a rm fu l  
effects esp ecially  if th e  m ilk  w e re  p a s ­
te u riz e d . A c c o rd in g  to  th e  ce n su s  of 
1 9 4 0 , p ro b a b ly  m ore, th a n  9 5  p e rc e n t  
o f th e  fam ilies of th e  S ta te  h a v e  so m e  
fo rm  of re f r ig e ra tio n . T h e  re m a in in g  
fam ilies  cou ld  m a k e  th e  n e ce s sa ry  
a d ju s tm e n ts  w ith o u t g r e a t  difficulty . 
I t  w a s  th o u g h t th a t  p ro p e rly  re f r ig ­
e ra te d  m ilk  of th e  q u ality  u su ally  d is­
trib u te d  in th e  S ta te  m a y  safe ly  be held  
fo r  m u ch  m o re  th a n  4 8  h o u rs . In  fa c t ,  
it  w a s  co n sid e re d  p ro b a b le  th a t  th is  
w a s  th e  on ly  m e a s u re  th a t  co u ld  in su re  
a  co n tin u a n ce  o f h o m e d e liv e ry  a t  all. 

H . C . G o s l e e ,
Secretary-Treasurer.

Iowa Association of Milk Sanitarians

W h e re a s , th e  Io w a  A s s o c ia tio n  of 
M ilk  S a n ita r ia n s  w a s  o rg a n iz e d  fo r  th e

p u rp o se  of c o o rd in a tin g  m ilk  co n tro l  
effo rt a n d  th e  d issem in atio n  of k n o w l­
ed g e p e rta in in g  to  m ilk  c o n tro l a m o n g  
its  m e m b e rs , an d

W h e r e a s ,  th e  J o u r n a l  o f  M i l k  
T e c h n o l o g y  is  th e  official o r g a n  o f  
th e  In te rn a tio n a l  A ss o c ia tio n  o f M ilk  
S a n ita r ia n s , an d

W h e re a s , th e  J o u r n a l  o f  M i l k  
T e c h n o l o g y  is  d e d ica ted  to  th e  d is­
se m in a tio n  of k n o w led g e  to  th o s e  e n ­
g a g e d  in  th e  field of m ilk  te c h n o lo g y ;

T h e re fo re , b e it  re s o lv e d : T h a t  th e  
Io w a  A s s o c ia tio n  o f M ilk  S a n ita r ia n s  
d e sig n a te  th e  J o u r n a l  o f  M i l k  
T e c h n o l o g y  a s  i ts  official o rg a n  an d  
th a t  a  co p y  o f th is  re so lu tio n  b e  se n t  
to  th e  S e c r e ta ry  o f th e  In te rn a tio n a l  
A ss o c ia tio n  o f M ilk  S a n ita r ia n s  fo r  
a c ce p ta n c e  b y th e  officers.

J .  R .  J e n n i n g s ,
Secretary-Treasurer.

Kansas Association of Milk Sanitarians

T h e  th irte e n th  a n n u a l m e e tin g  o f  
th e  K a n s a s  A s s o c ia tio n  o f M ilk  S a n i­
ta ria n s  w ill be held  a t  K a n s a s  S ta te  
C o lleg e , M a n h a tta n , K a n s a s , o n  N o ­
v e m b e r 1 9  an d  2 0 ,  1 9 4 2 .  A r r a n g e ­
m e n ts  fo r  th e  p ro g ra m  a re  b ein g  m a d e  
b y th e  officers a n d  d ire c to rs  of th e  
A ss o c ia tio n  a t  th is  tim e.

M r . L e o n  B a u m a n , C h ief o f M ilk  
S a n ita tio n  fo r  th e  K a n s a s  S ta te  B o a r d  
of H e a lth , h a s  ob ta in ed  a  le a v e  o f  a b ­
sen ce  f ro m  th is  p o sitio n  to  co m p lete  
th e  w o rk  n e c e s s a ry  fo r  h is d e g re e  in  
th e  M e d ica l S ch o o l a t  K a n s a s  U n iv e r ­
s ity . M r . T o m  L a r s e n , w h o  h a s  b een  
a s so cia te d  w ith  th e  M ilk  C o n tro l  
D iv isio n  o f th e  K a n s a s  S ta te  B o a r d  
of H e a lth  fo r  th e  p a s t  s e v e ra l y e a rs ,  
h a s  b een  ap p o in te d  a s  M r . B a u m a n ’s 
s u c ce s s o r .

W . J .  C a u l f i e l d ,
Secretary-Treasurer. ^
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Michigan Association of Dairy and Milk 
Inspectors

T h e  s u m m e r sessio n  o f th e  A s s o c ia ­
t io n  w a s  h eld  w ith  th e  A m e ric a n  D a iry  
S cie n ce  A s s o c ia tio n  a t  M ic h ig a n  S ta te  
C o lle g e  o n  Ju n e  2 3  a n d  2 4 .

C h a rle s  E .  G o tta , w h o  fo r  th e  p a s t  
tw o  y e a r s  h a s  been  M ilk  S a n ita r ia n  fo r  
th e  B a y  C ity  H e a lth  D e p a rtm e n t, h as  
b een  a p p o in ted  M ilk  S a n ita r ia n  fo r  th e  
M ic h ig a n  S ta te  H e a lth  D e p a rtm e n t. 
H e  b eg an  h is  d u ties  on  Ju n e  16 .

H . S . A d a m s , D ire c to r  of th e  B u ­
re a u  of S a n ita tio n  o f th e  F l in t  H e a lth  
D e p a rtm e n t, is te a c h in g  sa n ita tio n  a t  
th e  S u m m er sessio n  o f th e  U n iv e rs i ty  
o f M in n e s o ta . H e r b e r t  D u n s m o re , 
S a n ita r y  E n g in e e r  f o r  th e  C alh o u n  
C o u n ty  H e a lth  D e p a rtm e n t, is  ' s im i­
la rly  e n g a g e d  a t  th e  U n iv e rs i ty  of 
o f O k la h o m a .

H .  J .  B a r n u m ,
Secretary-Treasurer.

Philadelphia Dairy Technology Society

A t  th e  re g u la r  an n u a l m e e tin g  o f th e  
P h ila d e lp h ia  D a iry  T e c h n o lo g y  S o ­
c ie ty , h eld  a t  H o u s to n  H a ll , U n iv e rs i ty  
o f P e n n sy lv a n ia , M a y  1 2 , th e  n ew  offi­
c e r s  fo r  th e  en su in g  y e a r  w e re  e lected .

A t  th e  Ju n e  9 th  m e e tin g  D r . B e rn a rd  
S h a w , o n e o f o u r  o w n  m em b ers* spoke  
o n  so ft c u rd  m ilk ; a n d  e x p la in e d  th e  
“ C u rd  N u m b e r  T e s t .”  T h e  ta lk  w a s  
i llu s tra te d  w ith  slides.

W .  S . H o l m e s ,
Secretary-Treasurer.

New York State Association of Milk 
Sanitarians

T h e  n ^ x t  m e e tin g  of th e  N e w  Y o r k  
S ta te  A ss o c ia tio n  of M ilk  S a n ita r ia n s  
w ill be h eld  a t  A lb a n y , S e p te m b e r 2 3 ,

2 4  an d  2 5 ,  1 9 4 2 . T h e  lo ca l c o m m it­
tees  on  a rra n g e m e n ts  a re  a s  fo l lo w s : 

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

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

Men’s
Paul O. Wood, Chairman

J. B. Badgley
P. B. Brooks
F. W. Gilcreas
G. D. Harmon
L. J. Kinaman, Jr.
G. J. LaBarge 
Α. Ή . Robertson 
F. L. Schacht
D. F. Taylor 
C. W. Weber

W ille t t  M . A lle y  h a s  b een  p ro m o te d  
te m p o ra r ily  to  A s s is ta n t  M ilk  .S an i­
ta r ia n  a n d  a ssig n e d  to  th e  Ja m e s to w n  
d is tr ic t  office. H is  p o sitio n  in  c h a rg e  
o f th e  s ta te  m ilk  la b o ra to ry  a t  B u ffa lo  
h a s  b een  filled te m p o ra r ily  b y  th e  
a p p o in tm e n t o f  A b ra h a m  M illan k y .

W . D . T i e d e m a n ,
Secretary-Treasurer.

Μ. E . Parker Appointed Dairy Advisor

M r. M ilto n  E .  P a r k e r ,  M a n a g e r  o f  
P ro d u c tio n  o f  th e  B e a tr ic e  C re a m e ry  
C o ., a n d  a  lo n g -tim e  a c tiv e  m e m b e r of 
th e  In te rn a tio n a l  A ss o c ia tio n  o f  M ilk  
S a n ita r ia n s , h a s  b een  a p p o in ted  a d ­
v is o r  to  th e  R e s o u rc e s  B o a r d  of th e  
O ffice o f  Q u a r te rm a s te r  G e n e ra l in  
W a s h in g to n , D . C ·, in  c o n n e ctio n  w ith  
q u ality  c o n tro l  a n d  p ro d u ctio n  of d a iry  
p ro d u cts .
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A M E R IC A N  C A N  A PP O IN T S  N E W  R E S EA R C H  H EAD

M r. F .  C . B a s e lt  h as been ap p o in ted  
M a n a g e r  of R e s e a rc h , A tla n tic  D iv i­
sion , of th e  A m e ric a n  C a n  C o m p a n y , 
w ith  h e a d q u a rte rs  a t  2 3 0  P a r k  A v e n u e , 
it  w as an n o u n ced  a t  th e  C o m p a n y  
offices re ce n tly . M r . B a s e lt  h as been  
w ith  th e  C o m p a n y  fo r  sev en teen  y e a rs  
h a v in g  jo in ed  w ith  th em  sh o rtly  a fte r  
his g ra d u a tio n  fro m  P rin c e to n  w ith  
d eg rees  of C .E .  an d  E . E .  H e  is a  
m e m b e r of th e  P h i B e ta  K a p p a .

M r. B a s e lt  is on e of th e  in d u stry ’s 
lead in g  a u th o ritie s  on  h e a t p e n e tra tio n  
in  th e  p ro ce ssin g  of can n ed  fo o d s. H e  
w as also  la rg e ly  resp on sib le  fo r  th e  
re s e a rc h  d evelop m en t of th e  lin in gs fo r  
b e e r can s . M r. B a s e lt  h as been in th e  
N e w  Y o r k  office fo r  the p a st s ix  y e a rs . 
D u rirfg  this p erio d  he sp en t m o st of 
his tim e o n  th e  p ro b lem s affectin g  the  
b rew in g  in d u stry  in re la tio n  to  th e  
m a n u fa c tu re  of th e ir  p ro d u ct. M r .  
B a s e lt  is a  g ra d u a te  of the W a h l-  
H e n iu s  In s titu te  b ein g  a  g ra d u a te  
b re w m a ste r . P re v io u s  to  1 9 3 6  he w as  
in  th e  R e s e a rc h  D e p a rtm e n t a t  M a y -  
wOod, Illin ois , fo r  e ig h t y e a rs , in te r­
ru p tin g  th e  te rm  fo r  a  th re e  y e a r  p erio d  
w ith  th e  re s e a rc h  b ra n ch  of th e  C o m ­
p a n y  a t  S a n  F r a n c is c o , C alifo rn ia . 
M r. B a s e lt  b egan  h is w o rk  w ith  th e  
C o m p a n y  in th e  S a le s  D e p a rtm e n t of 
S h o n k  W o r k s , C h ica g o , Illin ois .

M r . B a s e lt  is a  m e m b e r of th e

M r. F . C. B aselt

Manager of Research, Atlantic Division, 
American Can Company, New York City

A m e ric a n  S o c ie ty  of B r e w e r y  C h e m ­
ists, In te rn a tio n a l A ss o c ia tio n  o f M ilk  
S a n ita r ia n s , an d  th e  In s titu te  of F o o d  
T  ech n o lo g ists.

Thirfy-first Annual Meeting 

O ctober 30 and 31 

Headquarters: H otel Jefferson  

St. Louis, Missouri
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N e w  M e m b e r s

INTERNATIONAL ASSOCIATION OF MILK SANITARIANS

A C T I V E

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

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

Maynard, Thomas G., Assistant Milk Sani­

tarian, Illinois Department of Public 
Health, Capitol Building, Springfield,_ 111.

Miller, Albert C., Assistant Director, Michi­
gan Bureau of Dairying, 306 S. Foster 
St„ Lansing, Mich.

Stauff, Paul V., City Chemist, Eveleth, 
Minn.

A S S O C I A T E

Adams, C. M., District Sales Manager, 
DeLaval Separator Co., 427 Randolph St., 
Chicago, 111.

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

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

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

Beilin, Walter P., Thiensville; Wisconsin.
Domke, L. C., Bacteriologist and Chemist, 

Waukegan Water Works No. 2, 1942 
North Ave., Waukegan, 111.

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

Murdock, Ralph J., Field Representative, 
Wilson Cabinet Co., Bloomville, N. Y.

Nickerson, William F., Chief Chemist, 
Magnuson Products Corp., 135 Prospect 
Park West, Brooklyn, N. Y.

Oldenburg, W. J., Bacteriologist, Arden 
Farms Co., P. O. Box 3067, Seattle, Wash.

Poston, L. M., Milk Sanitarian, City Health 
Department, City Hall, Borger, Tex.

Robinson, Harry L., Jr., General Delivery 
Service Corp., Box 352, Saratoga Springs, 
N. Y.

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

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

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

H e n r y  W illia m  Je f fe rs  h a s  re tire d  a s  
P re s id e n t o f th e  W a lk e r-G o r d o n  L a b ­
o r a to r y  C o m p a n y  a t  P la in s b o ro , N . J . ,  
a n d  is b ein g  su cce e d e d  b y  h is son , 
H e n r y  W .  Je f fe rs , J r .  M r . Je f fe rs , S r . ,  
w ill b eco m e C h a irm a n  of th e  B o a rd .  
B o th  a r e  m e m b e rs  o f th e  In te rn a tio n a l  
A ss o c ia tio n  of M ilk  S a n ita r ia n s .

H e n r y  Je f fe rs , J r . ,  3 8  y e a rs  old , h as

b een  v ic e -p re s id e n t fo r  tw e lv e  y e a rs .  
H is  fa th e r , 7 0  y e a r s  of a g e , w a s  a  
ju n io r  a t  C o rn e ll U n iv e rs i ty  w h en  h e  
jo in e d  th e  y o u n g  firm  o f W a lk e r -  
G o rd o n . C o m p le tin g  re q u ire m e n ts  fo r  
h is d e g re e  on  leav e  o f a b se n ce , Je f fe rs  
w e n t to  P la in s b o ro  a n d  b u ilt a  1 0 0 -  
a c re  fa rm  in to  a  3 ,0 0 0 -a c r e  es ta b lish ­
m e n t, w ith  1 ,5 0 0  m ilch  co w s.
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“ D r .  J o n e s ”  S a y s — *

W e l l , m ilk  will co m e  u p  n o w  a iid  
th en — a s  th e  b ab y  sa id . T h is  n ew  

e m e rg e n c y  m ilk  law — I  n o tice d  th e  
h ead lin e  in  th e  p a p e r : “ S ta te  C a n  
C o m p e l M ilk  P a s te u riz a tio n .”  I  g u e s s  
th e y  ju s t  re a d  th a t  in to  it. I t  c e r ­
ta in ly  w a s n ’t  th e  in te n t o f i t .

T h e  s o r t  o f th in g  th a t  la w  is  su p ­
p o se d  to  ta k e  c a r e  of— so m e th in g  th a t  
h ap p en ed  a w h ile  b ack  is  a  g o o d  illu s­
tra tio n . A  c e rta in  v illa g e — th e ir  o n ly  
p a ste u riz in g  p la n t b u rn e d  d ow n  o n e  
n ig h t. I n  a  n e a rb y  to w n  th e re  w a s  a  
g o o d -siz e d  p la n t p a s te u riz in g  m ilk  fo r  
N e w  Y o r k  C ity . T h is  p la n t w a s  w ill­
in g  to  p a ste u riz e  th e ir  m ilk  fo r  ’em  b u t  
th e y  d id n ’t  d a re  ta k e  it  b e ca u se  th e  
N e w  Y o r k  C ity  re g u la tio n s  said  th e y  
co u ld n ’t  ta k e  in  a n y  m ilk  th a t  th e  in ­
s p e c tin g  an d  so o n  h a d n ’t  b een  d on e  
b y  th e ir  m en . T h e  C ity  H e a lth  D e ­
p a r tm e n t finally  w a iv e d  th is  re g u la tio n  
in  th e  e m e rg e n cy  b u t th e  n e g o tia tio n s  
to o k  tim e. I f  th e y ’d h a d  th is  law  th en  
th e  S ta te  H e a lth  D e p a rtm e n t c o u ld ’ve  
a u th o riz e d  ’em  r ig h t  a w a y  to  h an d le  
th e  m ilk . T h e  size o f i t  i s : if th e re ’s 
a n  e m e rg e n cy — a n  a c cid e n t o r  sa b o ta g e  
d r  w h a t n o t— a n d  so m eth in g  h ap p en s  
to  a  m ilk  su p p ly , th e  H e a lth  D e p a r t ­
m e n t  c a n  ta k e  w h a te v e r a c tio n  is n e c ­
e s s a ry  to  se e ’t  th e y ’re  sup plied  w ith

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

sa fe  m ilk  u n til th in g s  c a n  be fix e d  u p . 
T h e y  w o n ’t  h a v e  to  w a it fo r  so m e  
b o a rd  o r  so m eb o d y  to  call a  m e e tin g  ; 
a n d  ch a n g e  th e ir  re g u la tio n s .

A n o th e r  th in g  is  th is  e v e ry -o th e r -  
d a y  d eliv ery . T h e  m ilk  d e a le rs— th e y  
a re n ’t  g iv in g  ’em  a n y  p rio r itie s  o n  tire s  
a n d  th e y ’v e  to ld  ’em — th e  G o v e rn m e n t  
h as— th a t  th e y ’v e  g o t  to  c u t  d o w n  th e ir  
m ile a g e  o n  d eliv eries  a n d  so on . T h a t ’s  τ  
o n e w a y  o f d o in g  it. I t  a in ’t  e x a c t ly  
ideal b u t th is  t i r e  s itu a tio n — w ell, a s  
G e n e ra l G ra n t o r  so m eb o d y  s a i d : w e ’r e  A 
fa ce d  w ith  a  co n d itio n  a n d  n o t  a  
th e o ry . I t ’s b e tte r  th a t  w a y  th a n  n o  
m ilk  a t  all.

T h e  w a y  th e y  fig u re  i t :  th e  d e a le r  
d ivid es h is  te r r i to r y  in  tw o  se ctio n s  A 
a n d  d e liv e rs  h is w h o le  su p p ly  to  o n e of 
’em  e ach  d a y . T h e  c u s to m e rs  a r e  su p ­
p o sed  to  ta k e  tw ice  a s  m u c h . S o  i t ’s 
fre sh  m ilk  each  d e liv e ry  ( a t  le a s t a s ;  
fre sh  a s  it  w o u ld ’v e  b een  a n y w a y )  a n d  - 
th e  m a in  p ro b le m  is s to ra g e  a n d  r e ­
fr ig e ra tio n  in th e  h o m e. G o o d , c le a n  > 
m ilk ’ll keep  sw e e t fo r  s e v e ra l d a y s  if 
i t ’s k e p t cold . T h e  h o m e s  w h e re  th e y  A 
d on ’t  h av e  re fr ig e ra tio n — th a t ’s w h e re  
th e  p ro b le m ’ll b e . T h e y ’r e  th e  o n es  
w e ’v e  g o t  to  k eep  a n  e y e  ori.

T h is  w a r  e m e rg e n cy — th e  n u m b e r o f  
th in g s  w e ’v e  g o t  to  “ k eep  a n  e y e  o n ”—  
w e ’re  liab le  to  h a v e  so m e c ro s s -e y e d  
h ealth  officials b e fo re  w e -g e t  th ro u g h .

P a u l  B .  B r o o k s , M .D .
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Dairy Technologists 
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KEEP A B R E A S T

of the new developments in milk technology through the
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R E M O V E  L IM E  S C A L E  
T H IS  E F F E C T IV E , 

S A F E , F A S T  O A K IT E  WAY
When lime scale builds up in conveyor 
pockets of bottle washing machines and 
spray jets, piping and pumps of can 
washing machines in plants you visit, 
what are they doing to remove these 
deposits? Using time-taking mechanical 
methods or hazardous commercial raw 
acids? You can help these plants put 
this work on an easier, more effective 
basis by informing them that far SAFER 
materials are available.
For example, Oakite Compound No. 32 is a 
specially designed material that removes lime 
scale deposits quickly, easily, SAFELY. Method 
is simple. Just apply recommended solution as 
directed, rinse and neutralize.. .and the job is 
done! And done right! Operating efficiency of 
equipment is restored,.. power conserved... 
money saved!

Write for FREE Booklets Describing

O A K I T E  C O M P O S I T I O N  N O .  63
A new, original cleaning development distin­
guished by its unusual lime solubilizing properties 
and wetting-out characteristics which make it 
particularly valuable in hard water localities for 
cleaning sanitary fittings, piping, vats, coolers, etc.

O A K I T E  M I L K S T O N E  R E M O V E R
A revolutionary achievement in SAFELY rcmov»' 
ing milkstone and casein deposits from dairy 
equipment quickly and at low cost, without use 
of abrasives, steel wool, etc.

O A K I T E  C O M P O S I T I O N  NO .  30
A safe, effective, free-rinsing material widely Used 
by milk plants for washing milk, cream and ice 
cream cans.

O A K I T E  B O T T L E - S O A K
Gives you clean, sparkling bottles at low cost. 
Contains an extra, exclusive ingredient for destroy­
ing bacteria, thus permitting low concentrations 
that tend to eliminate etching of bottles and fad­
ing of colored letters or designs.

F R E E  2 4 -P a g e  M anual Gives D etails

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

O A K I T E  C O M P O S I T I O N  NO.  &
Preferred by an increasing number of plant 
operators for the efficient and economical lubrica» · 
tion of conveyor chains.

O A K I T E  C O M P O U N D  NO.  32
For effective, low-cost hard water scale removal in 
bottle washing and can washing machines.

D A I R Y  £ ^ 1  D I V I S I O N

O F  O A K IT E  P R O D U C T S , IN C ,  G E N E R A L  O F F IC E S , 22 T H A M E S  S T ,  N E W  Y O R K  

R E P R E S E N T A T IV E S  IN  A L L  P R IN C IP A L  C IT IES O F  T H E  U. S. A N D  C A N A D A
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£ o h  o f  p e o p l e  

s a t  h e r e  .

T HERE are three kinds of prospects every salesman meets: 
the first kind say "Yes, ('ll buy." The second kind say 

"N o — get out!" The third kind say neither "Yes" nor "N o ".
When we introduced CER ELO SE  (pure Dextrose) to the 

dairy industry, we met a number of smart "Yes" men— but 
a lot more "N o "  men and most men "O n  the fence".

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

CER ELO SE  itself did the work. CERELO SE  demonstrated 
its value in the very plants of the very ice cream manufac­
turers we couldn't sell with words . . . P roved  i f  m akes g o o d  
ic e  cream s an d  ic e s  b e t te r ,  im proves  flavor an d  texture!

C E R E L O S E  D e x t r o s e

C O R N  P R O D U C T S  S A L E S  C O M P A N Y

17 Battery Place New York, N. Y.
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High Bacteria Count in 
Milk and Cheese Traced 

to Tubular Pasteurizer
A  pasteurizer is seldom considered as a  

source of high bacteria counts . . . 
simply because th at is where bacteria are 
supposed to be destroyed. B u t look what 
happened recently in a  milk plant located  
in a W est Coast State.
, Our Diversey D-Man was informed by the 
foreman th at the plant was having trouble 
with high counts in both milk and cottage  
cheese. Try as he would, the foreman 
just simply couldn’t  locate the trouble. 
Since the dairy supplied over 80%  of the 
milk in the community, the local Board  
of Health was equally anxious th at the 
problem be solved quickly.
Donning- coveralls and rubber boots, our 
Diversey D-Man went to work . . . checked 
every single piece of equipment . . . nar­
rowed the search for trouble down to two 
large tubular pasteurizers and a surface 
cooler. While the tubes in the pasteurizers 
looked, clean and shiny, treatm ent with 
D IV E B S E Y  D IL A C  gave evidence of the 
presence of a  coating of milkstone. Similar 
treatm ent with D IV E B S E Y  DICOLOID  
was accorded the cooler.
Experience teaches th at milkstone fre­
quently harbors millions of pin point and 
other bacteria. I t  definitely proved to be 
the source of trouble in this plant. When 
the next run of milk and cheese was 
tested, counts were .down well below 
Board of H ealth requirements^
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D i v e r s e y  D -M e n  B e a d y  t o  S e r v e
W ith to d ay ’s stepped-up production 
schedules, haphazard methods, guess-work, 
uncertain measures cannot be risked. To­
day, more than ever before, problems in 
dairy sanitation require the individual 
attention of trained experts working un­
der the direct supervision of research  
chemists and bacteriologists. Such are 
the Diversey D-Men . . .  a t the service of 
the dairy industry . . . able and anxious 
to help solve cleaning and sterilizing 
problems. The Diversey Corporation, 
53 W . Jackson Blvd., Chicago, 111.
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.  .  .  a b o u t  M ilk

PRODUCTION
CERTIFICATION

PASTEURIZATION
A Evaporated Milk ■
A Condensed Milk 
A Milk Powder 
A Soft Curd Milk 
A Vitamin D Milk 

IN

F O O D  C O N T R O L

ITS PUBLIC H E A L T H  ASPECTS
by

James Houston Shrader, Ph.D.

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

JOHN WILEY & SONS, Inc., New York

Tell your story where an 

increasing number of

M i l k  S a n i t a r i a n s  a n d  

T e c h n o l o g i s t s

will see it.

J o u r n a l

o f

M i l k  T e c h n o l o g y

,to  th e  la s t  d r o p

tomination by Seol-Kop. covering the Pourin'gC°^ Ple,ely

LU N CH : Bottle opened agoin. D IN N ER : The lost drop is still 
Seal-Κορ still on guord ogoinst dairy-pure, thanks to the sure 
d irt, dust end ice-box odors, protection of Seal-Kap.

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

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

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

AMERICAN SEAL-KAP CORPORATION 
11-05 44th Drive, Long Island City, New York
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LOBRX k fart. JLow
f  B A C T E R I A  

C O U N T S
r
Lo-Bax is economical, convenient, 
a n d  safe to use. Comes in 
28-oz. screw-cap 
bottles.

Lo-Bax is well adapted fot use in dairy 
plants to keep bacteria counts down.
It is a quick-killing chlorine bactericide 
.. . granular. . .  free-flowing and quickly 
soluble in water.

REA SO N S FOR LO -BA X
1. Kills bacteria QUICKLY,no faster 

killer on the market.
2. Dissolves quickly, makes CLEAR 

dairy rinse solutions.
3. Contains 50% available chlorine.
4. Does not lose its strength.
5. Solutions effective hot or cold.
6. Easy to use— low in cost.

Write for further information
THE MATHIESON ALKALI W ORKS (INC.) 6 0  E. 42nd Street ·  New York, N.Y.

1212

Tell your story where an 

increasing number of

Milk Sanitarians and 
Technologists

will see it.

Journal of Milk Technology
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P A T C H

AND

P R A Y

S o m e  i n d u s t r i e s  t h e s e  

d a y s  c a n  d o  n o  m o r e  

t h a n  t h a t .  Y o u  c a n .  

A n d  D I S A  c o m p a n i e s  

c a n  h e l p  y o u .  N o w  

m o r e  t h a n  e v e r  c o n ­

s u l t  y o u r  s u p p l i e r .  

H e ' s  s t a y i n g  i n  b u s i ­

n e s s :  i n  m a n y  i n ­

s t a n c e s  p r o d u c i n g  

w a r  g o o d s  b l i t  a l s o ,  

a m i d s t  t h e  m a n y  w a r ­

t i m e  l i m i t a t i o n s ,  t o  

w o r k  f o r  y o u .

■

DAIRY INDUSTRIES 
SUPPLY ASSOCIATION, INC,
2 3 2  M A D I S O N  A V E N U E .  N E W  Y O R K ,  N . Y .  

B O N D  B U I L D I N G ,  W A S H I N G T O N ,  D .  C .

Sanitize
equipment with

5  0 %  a v a i l a b l e  c h l o ­
r i n e .  2 5 0  g a l l o n s  o f  
q n i c k - a c t i n g  s o lu ­
t i o n  c o s t s  o n l y  2 5 c .  

T r y  i t  n o w !
GENERAL LABORATORIES DIVISION
Pennsylvania Salt M fg. Company 

Department JMT
Widener Building, Philadelphia, Pa.
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Own a Share

I N  A M E R I C A

W e can all ow n a share in A m erica. W e all 
should. Every tim e you buy a Defense Stamp o r  
B ond you ow n a share in your country. Its the 
best p rotection  for all of us; protection  against 
the dangers from  without and from  within—  
protection  against present dangers and those to  
com e. Y o u  may not be a m illionaire but you 
can ow n a share in A m erica! T his isn’t a job  
for just a few of us, it’s everybody’s job and 
U ncle Sam pays you to lend him m oney to  p rotect 
your A m erica and you.

B U Y  D E F E N S E  B O N D S  AND S T A M P S

J>SS-145
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"A T T E N T IO N !"

The familiar army order o f "  attention," is a daily order with 

Sealtest supervisors. M ore  than ever, the Sealtest System  

o f Laboratory Protection is keyed to  wartime regulations 

and needs. Quality, purity, wholesomeness are watchwords 

throughout the organization. For, we realize that Am erican  

families are not only looking for this type o f service, but 

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

products and ice cream which bear the Sealtest name.

SEALTEST, INC.
230 PARK AVENUE, NEW YORK, N. Y.
The S e a lte s t  System  an d  its m em b er  c om p an ies  a r e  
su bsid iaries  o f  N ation a l Dairy Products C orp ora tion .
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D E T E C T I O N  O F  Coli I N  M I L K

BACTO-VIOLET RED BILE AGAR
is reconunended in “Standard Methods for the Examination of 

Dairy Products” of the American Public Health Association for 

direct plate counts of coliform bacteria in milk and other dairy 

products. Upon plates of medium prepared from Bacto-Violet Red 
Bile Agar coliform organisms form reddish colonies, i  to 2  mm. 
in diameter, which are usually surrounded by a reddish zone of 

precipitated bile. After incubation for 18  hours at 3 7 °C. counts of 
these colonies may be made without interference by extraneous forms.

BACTO-BRILLIANT GREEN BILE 2%
is an excellent medium for detection of the presence of coliform 

bacteria in milk. Results obtained by direct inoculation of milk 
into fermentation tubes of medium prepared from Bacto-Brilliant 

Green Bile 2%  are a dependable indication of the presence of 

coliform organisms in the original sample. Use of this dehydrated 
medium is approved in “Standard Methods.”

BACTO-FORMATE RICINOLEATE BROTH
is also a useful medium for detection of coliform organisms in milk. 
The medium is used in fermentation tubes which are inoculated with 
the milk sample. Growth of lactose fermenting bacteria is stimulated 

and gas production is accelerated in this medium. Use of the 
dehydrated medium is approved in “Standard Methods.”

Specify “D1FCO”
TH E TRADE NAME OF THE PIONEERS 

I d the Research and Development of Baeto-Peptone and Dehydrated Culture Media

D i f c o  L a b o r a t o r i e s
I N C O R P O R A T E D  

D E TR O IT , M IC H IG A N
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