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Editorials
The opinions and ideas expressed in papers and editorials are those of the respective authors. 

The expressions of the Association are completely recorded in the transactions.

Milwaukee Calling
'T he old  Indian  village of “ M illioke”,, good  lands, is now  the great c ity  of 
■*· M ilw aukee, w ith  population  of over 600 ,000  persons. Industry, health, cu l

ture, sports, all have produced this m etropolis of W isconsin . T h e fine W iscon sin  
M ilk Sanitarians’ A ssociation , under the splendid leadership of D r. W eckel, and 
the L ocal C om m ittee under the efficient direction of M r. K leffen  are arranging  
a program  of professional interest, recreation, and entertainm ent that has the 
cordiality and w arm th of the w estern . spirit. W estern ! (T h a t rem inds u s of 
the B oston  boy, several years ago, w ho w as advised  to go  w est, so he w en t to 
— A lbany.) A nyh ow , M ilw aukee is w est to a lot of m ilk  and food sanitarians- 
who ought to get them selves exposed  to the w estern  spirit. W hat is the 
western sp irit?  W ell, it is hard to define, but it surely does som ething to the 
fellow w ho lets h im self feel it.

A re you pressed  w ith  m any cares ? Come on to M ilw aukee.
D o you  feel that you  are in a blind alley? E x p o se  yourself to the M ilw aukee  

spirit.
D o you  w ant a fresh  outlook on your w ork ? Catch this at M ilw aukee.
D o you  w ant to bring yourself up to date in your field? D o it at M ilw aukee.
D o you  w ant th e  fellow sh ip  of kindred m inds in  your profession? Y o u ’ll have  

it at M ilw aukee.
D o you  w ant to m eet old  friends, m ake new  ones, and encourage others w ho  

need the help that you-can  g ive?  M ilw aukee is your opportunity.

J. H . S.
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There Is No Good Reason for Further Delay

In  the m ain, th e  agar p late count m axim a for m ilk  and m ilk  products legally  
fixed  in  m ilk  control ordinances and regulations w ere predicated upon  a  com 

prom ise betw een  ideal and practically attainable p late  count ranges, determ ined  
by th e  procedure prescribed in the Seventh  E d ition  of Standard Methods for the 
Examination of Milk and Milk Products, or  in  preced ing ed itions. P rior to 
1939, the legal m axim a for p late counts had been p rogressively  low ered , as 
production  m ethods and pasteurization  efficiency im proved, until upper lim its of
50 ,000  per m l. for retail raw  m ilk, 200 ,(XX) per ml. for m ilk  for pasteurization, 
and 30 ,000  per m l. for pasteurized m ilk  had becom e w id ely  recognized  as readily 
avoidable m axim a. U pp er lim its for m icroscop ic counts, and low er lim its for 
reduction tim es, presum ably delim iting m ilks, o f parallel quality , w ere based  
upon the form er tw o  of the foregoing p late count lim its.

T h e E ighth  E d ition  of Standard Methods for the Examination of Dairy 
Products prescribed a fortification of the culture m edium , and perm itted  an 
option  in  the tem perature of incubation— 37° C. or 32° C. T h e  addition  of 
tryptone and sk im  m ilk  to  the agar, and. incubation  at 32° C., separately or 
together, prom ote the form ation  of v isib le  colonies on the culture p lates, so  that 
the “counts” tend  to  be increased. T h us, m ilks the counts of w h ich  w ould  fab 
w ithin  the lim its fixed  on  the basis o f Seven th  E d ition  exam ination  procedure 
m ight n ot conform  to  those standards w hen  exam ined  by E ighth  E dition  
procedure. T h e  fortification of the culture m edium  resulted, therefore, in  the 
raising of the p late count standards for bacterial content, although  the legally- 
fixed  upper lim its for p late counts (and  for other m easures of bacterial content) 
rem ained unchanged.

A  rather generally  recognized  condition, the cause of w hich  has n o t been so 
w idely  understood or realized, resulted from  the em ploym ent o f th is im proved  
bacterial culture m edium , w h ile  p late count ceilings fixed  on  the basis o f less 
prolific culture m ethods rem ained unchanged. A s  a consequence, the presum p
tive bacterial quality of m any m ilk  supplies has, for nearly a decade, been sub
standard— that is, the counts have exceeded, in  far too m any instances, the 
legally-fixed  ceilings. T h is situation  has frequently been charged to  producer 
indifference, to shortages of supplies o f detergent and bactericide and o f neces
sary equipm ent replacem ents, or to  other conditions w hich  m ight have been 
locally  prom inent. In  the last analysis, how ever, th e  responsib ility  for the 
slum p in  the bacterial quality of m ilk supplies rested  squarely upon  the shoulders 
o f the m ilk  sanitarian.

N o w  the curtain is about to' rise on  the second act o f the dram a. T h e  N inth  
E dition  of Standard Methods for Dairy Products, soon  to  be published, pre
scribes the incubation of culture plates at 35° C. T h e  general tendency of this 
provision  w ill be to  reduce to  a m inim um  the p ossib ilities for increases, of 
relatively  short duration, in  the incubation tem perature to  a point a t which 
bacterial reproduction is inhibited, or (exp ressed  d ifferen tly) to  provide a 
tem perature m ore nearly the optim al for uninterrupted bacterial reproduction. 
( In  every-day language, the object is to reduce th e  chances for th e  occasional 
encouraging— but false— low  count.) O f course, the net resu lts w ill be, in  most 
instances, h igher colony and com puted p late counts.

T h e C om m ittee on  Standard M ethods for D airy  P roducts has recognized  its 
responsib ility  for the general effect of its im provem ents in  agar p late technic; 
and, realizing that m axim um  lim its for bacterial content determ ined by other



procedures are largely predicated upon the presum ed relationships betw een  their 
results and p late  counts, has stated  in  its  report* that “ A dm inistrators should, 
therefore, m odify  enforcem ent procedure until the industry has been able to  
adjust itself to  th e  m ore severe requirem ents.”

I t  m ust be obvious that adm inistrators w ho are on the d efensive because m ilk  
supplies do n o t fa ll w ith in  p late count lim its fixed  by ordinance or regulations  
are not in  the best position  to  “m odify  enforcem ent procedures” . I s  any adm in
istrator currently  prepared to fix— or even  to  estim ate— the p late count equ iva
lent, by N in th  E d ition  procedure, o f a  lim it fixed  by ordinance on th e  basis o f 
Seventh  E d ition  P rocedure?

W ith  the application  of N in th  E d ition  of Standard Methods jor Dairy 
Products procedures for  p late counts to  fluid  m ilk  supplies, m ilk  san itarians  
and m ilk  producers and d istributors w ill encounter an  aggravation  o f the e x is tin g  
situation. T h e  rem edy does not necessarily  consist of an increase in  p ressure  
upon producers and distributors (th is  is not to im ply that further im provem ent 
in m ilk  quality is n o t p o ss ib le ). T h e  rem edy lies, rather in  the correction  of  
the fixed  bacterial content lim its in  m ilk  ordinances and regulations, to com pen
sate for increases in  p late count which result from  im proved laboratory technic, 
and w hich  also  affect the lim its by other procedures.

Such  a rem edy should  be founded upon sound data. A  m ass study  of the  
com parative counts obtained by p lating duplicate portions of sam ples by Seventh  
E dition  and by N in th  E d ition  procedures should be undertaken by every m ilk  
sanitarian and m ilk  distributor w ith  available laboratory facilities. If a clearing
house of the data obtained is established, and the data are carefu lly analyzed  and  
integrated, it  should  b e possib le to  determ ine the nature and exten t of the changes 
which need  to  be m ade in  the fixed  bacterial content lim its in  m ilk  ordinances.

T here is no good  reason for further delay in  th is needed reform .
C. A . A .

A n y  data collected  m ay be sent to the E ditor, th is Journal, w ho w ill forw ard  
it to  M r. A bele.

journal of M ilk and F ood T echnology 255

Let’s Applaud Achievement

Re c e n t l y , the A m erican  P ub lic H ealth  A ssoc ia tion  has announced (b y  circu
larization  to  fellow s and m em bers of the F o o d  and N utrition  S ectio n ) that 

an aw ard  h as been  estab lished  fo r  adm in istration  b y  that section  fo r  m eritorious  
ach ievem ent in  th e ,n u tr itio n  field. T h u s a n ew  opportunity  is accord ed  fo r  
applauding th e  w ork  o f  our colleagues. W h y ?

W ell, in  th e  first p lace, it  is  em inently  proper to  say  “thank  y o u ” to  anyone  
w ho has con ferred  a favor. W e  all know  that scientific ach ievem en t d oes n o t  
spring “ fu ll orbed from  th e  m ind  o f  J o v e .” I t  stem s from  hard  w ork , se lf  
sacrifice, and p ersonal v ic tory  over d iscouragem ent, fru stra tions, and  ob stacles  
o f  m any varieties. I t  m eans v ision  realized, ob jectives pursued, h opes ach ieved . 
N o  hope o f  rece iv in g  m on ey  or a m edal or even  a  hand-clap  spurred  its  en 
deavor. I t  seek s no rew ard other than  th e  jo y  o f  accom plishm ent. ( I f  an y  
reader doubts th is , le t h im  try  to  get a  research  staff to  w r ite  up  th e ir  resu lts  
or p ro fession a l peop le to  subm it m anuscrip ts for  an  annual m eetin g  program  or

* Report of the Joint Editorial Committee for Standard Methods for the Examination of Dairy Products, 
Amer. J. Pub. Health, June, 1947, p. 755.
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for p u b lica tion !) N o , the researcher saw  a n eed ; h e acted  to  m eet it ;  h e  fo l
low ed  through . ·

O u r p rofessiona l colleagues h ave set up aw ards in  m any fields. T h is  n ew  one 
in  n utrition  m otivates us again  to  urge th e  i n t e r n a t i o n a l  a s s o c i a t i o n  o f  
m i l k  s a n i t a r i a n s  to  interest them selves in  th is  k ind o f  th in g . S u rely , tech 
n o lo g y  is ju st as im portant as fundam ental science. I f  th e  la tter is  n o t applied  
to  our l ife  and tim es, it lies buried in  books and sc ien tific  journals, k now n  to 
on ly  a favored  few . B reak ing  in to routine p ractice by sh ow in g  p resen t ob scure
n ess o f  interpretation  or inaccurate operation  or lim itations to  our know ledge  
o f  w hy  w e do w hat w e do, all these require a depth o f  know ledge, a sureness o f  
techn ique, and a scien tific  type o f  m ind  w h ich  is th e  equal in  value, ( to  hum an
ity )  o f  th e  purely research type. In asm u ch  as w e  g ive  a cup to  th e  w in ner o f  
a race, w h y  not g ive  a m edal to  th e  m an w h o  p resen ts a  n ew  idea?  W e  cite 
brave acts o f  life -sa v in g  and m ilitary accom plishm ent, w h y  n o t do a s m uch  
w hen  life  is saved and liv in g  is m ade health ier?

T h e on ly  ob jections to  such  a program  w ith  w h ich  th is  -writer is cognizant 
are th e  m eans and the o c c a s io n : th e  m eans being  th e  financial support, and  the  
occasion , the actual ach ievem ent. W e  believe that th e  financial m eans can be 
lo ca ted  w hen  a po licy  o f  recogn iz ing  ach ievem ent is  adopted .

W e are so close to  m uch in th e  field o f  m ilk  and  fo o d  san itation  th a t w e  do 
not recogn ize som e o f th e  great advances. T a k e  th e  ice  cream  in du stry  for 
exam ple. Ice cream  used  to  be m erely  a dessert, served  at w ed d in gs, F ourths 
o f Ju ly, and at m ost quite rarely. L o o k  at th e  situation  n ow — a h u ge  industry. 
H o w  com e? A  m an’s v ision , k now ledge, in terest.

L ook  at th e  phosphatase t e s t ! W e  h ave sou gh t su ch  a p rocedu re fo r  years. 
N o w  behold  its refinem ent and application! A ll th is did  n o t ju st happen. 
A gain , a man.

T h en  again , the exam ination  o f  m ilk . W h at has th is  techn iqu e done for 
industry, public health, laboratory p ro ced u re! A  m an a g a in !

P asteurization  precision , regulatory revolution , d isease d iagnosis and control, 
nutritional advance— all th ese  and m ore h ave been d eveloped  w ith in  th e  recent 
m em ory o f  all o f  us. A nd  w e have n ever said  even, “T h ank  y o u .”

J. H . S .

Make room reservations now for the thirty-fourth annual meeting.
I

Hotel Schroeder, Milwaukee, Wisconsin, October 16—18,
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A  Study of the Germicidal Efficiency of 
Can Washing Compounds

M ilton J. Foter 1 and Roy D. Finley
Research Laboratory, Pet Milk Company, Greenville, Illinois

I n t r o d u c t i o n

T h e r e  has been an abundance of fun 
dam ental w ork  reported in the- lit

erature relating to  the germ icidal effi
ciency o f  alkaline w ash in g  com pounds 
and their individual com ponent salts. 
T he w ork  o f  L ev in e and  his associates  
(1927 , 1931, 1 9 4 2 ), Sherm an  (1 9 2 7 ) ,  
M eyers (1 9 2 7 ) ,  and P hillip s, M ack, 
and F randsen  (1 9 2 8 )  relate specifi
cally to  th is problem . In  addition , the  
w ork conducted  by  a num ber o f  m anu
facturers o f  clean ing com pounds and 
the research , supported by them  has  
added greatly- to  our in form ation  on  
the subject. W ith in  the p ast several 
years there have been  a large num ber 
o f reports in  th e  literature relating  
to the clean in si and germ icidal effi
ciency o f  a c id ic  m ix tu res or acid  
cleaners. T h e  principal contributions  
on acid  cleaners h ave been m ade by  
Parker (1 9 4 0 , 1941, 1 9 4 3 ) , S ca les  
( 1 9 4 0 ,  1 9 4 2 )  a n d  S c h w a r z k o p f  
(1 9 4 2 ) . N o  attem pt has been  m ade  
here to  rev iew  com pletely  th e  litera
ture relating to  th e  germ icid al effi
ciency o f  alkaline and acid  cleaners.

A  stud y  o f  th e  dairy  law s o f  a 
num ber o f  states sh ow  that for  can  
w ashing  an  a lk alin ity  o f  0 .05 to  0 .10  
percent as Ng^O is  recom m ended. P re
lim inary w ork  u sin g  alkaline solu tions  
at the recom m ended  concentration  in
dicated that th e  concentration  o f  the  
alkali w as too  lo w  to  p rovid e an y  ger
m icidal action . In  v iew  o f  th ese  facts  
and th e  large exp en d itu re in vo lved  in

JNow associated with The Win. S. Merrell Com
pany Cincinnati 15, Ohio.

can w ash ing , it seem ed m ost desir
able to  investigate th is operation.

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

In  estab lish ing  a procedure fo r  th e  
evaluation  o f  the germ icidal efficiency  
o f  various can w ash in g  com pounds, 
it w as thought desirable to  conduct  
the in vestigation  under p lant condi
tion s w ith  in com in g m ilk  cans. In  th e  
past, em phasis has been p laced  on  th e  
visu a l observation  o f  cans a s an  in d ex  
o f  th e  clean ing  efficiency o f  a  parti
cular can  w ash in g  com pound. S in ce  
the v isu a l exam in ation  o f  th e  in sid e o f  
a can d oes not reveal the bacterial 
flora, it w as fe lt  that period ic can  
rinse counts as su ggested  in  Standard 
Methods for the Examination of Dairy 
Products (1 9 4 1 )  w o u ld  g ive  a m ore  
reliable in d ex  o f  can  w ash in g  effi
ciency. T h e  v isu a l exam in ation  o f  
cans w as em ployed  on ly  as an a u x il
iary m ethod  in  th e  study.

T h e  first part o f  th e  in vestigation  
w as devoted  entirely  to  th e  daily  stud y  
o f  th e  operation  o f  th e  tw e lv e  can per  
m inute stra igh t-aw ay can w ash er em 
p loyed  in  th e  m ilk  receiv in g  operation. 
W ith  th e  aid  o f  a  p ositive  d isp lace
m ent pum p, w h ich  in jected  a m easured  
quantity o f  concentrated  so lu tion  o f  
th e  can w ash in g  com pound in to  the  
w ash  tank, a  constant a lkalin ity  w as  
m aintained. T o  m in im ize contam ina
tion  o f  th e  w ash  solu tion  by m ilk  
so lids and ex traneous m atter, approxi
m ately  on e-h a lf p in t o f  w ash  so lu tion  
per can w ashed  w as perm itted  to  o v er
flow  from  th e  w ash  tank. B y  m eans  
o f  a float control va lve , fresh  w ater
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w a s fed  au tom atically  in to  th e  rinse  
tank  w h ich , in  turn , overflow ed  in to  
th e  w ash  tank  to  rep lace th e  vo lu m e  
lost. T h e  w a sh  so lu tion , r inse w ater  
and  h o t a ir tem peratures w ere  m e
chan ically  controlled . T h e  alkalin ity  
an d  tem peratures w ere  checked  hourly  
d uring  the daily  can  w a sh in g  operation  
t o  determ ine th e  con stancy  o f  these  
fa cto rs. T h e  alkalin ity w as, m aintained  
at the recom m ended  level o f  0 .05 to
0 .10  percent as N a 20. T h is  tem pera
ture o f  the w a sh  tank  so lu tion  and  
rinse w ater w as m aintained  from  140°  
to  150° and 180° to  190° respectively  
and th e  hot air from  2 5 0 °  to  2 7 0 °  F .

T h e  alkalin ity o f  th e  w ash  and rinse  
tank solu tions w as determ ined  by t i
trating 10 m l. o f  th e  so lu tion  w ith
0 .3226  N  H C 1 u sin g  phenolphthalein  
as the indicator. T h is  norm ality  o f  
H C 1 w a s used  in  order that th e  per
cent a lkalin ity as N a 20  could  be read  
directly  on a N afis burette. I f  phe
nolphthalein  is u sed .a s an  indicator in 
stead o f  m ethyl orange, th e  change  
from  a p ink-red  to  a co lorless solu tion  
w hen  a titration  is  m ade ind icates th e  
am ount o f  sod ium  o x id e  available 
above p H  8 .2 . M an u factu rers o f  alka
lies refer  to  th e  p ercen t N a 20  deter
m ined in  th is  m anner a s th e  “active  
alkalin ity” o f  an  alkali.

I t  w as fe lt  that can -rin se counts  
m ade at period ic  in tervals on  th e  sam e  
group  o f  cans w ou ld  b e  m ore sign ifi
cant than  can -rin se cou n ts on  w ashed  
cans chosen  a t random  from  th e  can  
line. A pp rox im ately  130  cans w ere  
ch osen  from  one m ilk  route. E ach  
patron  had  a duplicate se t o f  cans so  
th a t each  d ay  approxim ately  65 cans 
o f  m ilk  w ere  received . F o r  th is  reason, 
can-rinse cou n ts were: m ade on  tw o  
su ccessiv e  days each  w eek. T h e  cans 
w ere  cod ed  w ith  a h eat and  alkali 
resistan t p a in t so  that each  can could  
be ind iv idu a lly  iden tified  and a record  
m aintained . T h is  particu lar group o f  
cans w a s ch osen  b ecau se  it  represented  
a  g o o d  cross-section  o f  th e  3000  cans 
w ash ed  da ily  in  th e  receiv in g  opera
tion . T h e  cans w ere  v isu a lly  inspected

b efo re  and a fter  th e  te st  period  for  
any particu lar can  w a sh in g  com pound.

T h e  can r in sin g  m ach in e and  th e  
m ethod  o f  r in sin g  a s d escrib ed  in  
Standard Methods for the Examina
tion of Dairy Products (1 9 4 1 )  w as  
em ployed . A fte r  each  can  w a s rinsed, 
th e  rinse w ater w a s tran sferred  to  a 
Wide m ou th  ster ile  b ottle  and  p lated  in  
duplicate tran sferr in g  1 m l. and  0.1 ml. 
o f  th e  r inse so lu tion  to  P etr i p lates. 
D ifc o  tryp ton e g lu cose  ex tra c t skim - 
m ilk  agar w a s  u sed  in  p ouring  one 
set o f  p lates w h ile  a  sp ecia l therm o
philic agar w a s u sed  in  th e  duplicate  
set. T h e  p lates w ere  in cu bated  at 
9 8 .5 °F . (3 7 ° C .)  and 1 3 1 °F . (5 5 °C .)  
resp ectively  fo r  4 8  h ours an d  then  
counted. P ro teo ly tic  typ es o f  colonies  
w ere counted  separate ly  w h en  present 
in appreciable num bers.

C onsiderab le th o u g h t w a s  g iv en  to  
the standards to  be fo llo w ed  through
out th e  survey . Standard Methods 
su ggests that “ cans and  covers de
velop in g  n o t m ore than  4 0 ,0 0 0  colonies  
per 4 0  quart can, 2 0 ,0 0 0  per 2 0  quart 
can, 10 ,000  per 10 quart can , or 5,000  
per 5 quart can  as determ ined  by  the  
m ethod  described  are gen erally  con
sidered  to  be sa tisfa cto ry .” I t  w ould  
be m ost desirable to  h a v e  cans bac- 
ter io log ica lly  ster ile ; th is , h ow ever, is 
rather a stringent standard  fo r  m e
chan ical can  w a sh in g . F o r  th is  study  
an arbitrary standard  w a s u sed ; i. e., 
standard rinse .counts sh ou ld  not e x 
ceed  10,000 co lon ies per can  and  all 
cans sh ou ld  b e p ractica lly  free  o f  
therm ophilic organ ism s.

W h en  th is  p hase o f  th e  stud y  w as  
com pleted , several m an u factu rers o f  
can w a sh in g  com pounds w ere  con
tacted  and m aterials fo r  can  w ash ing  
tests  w ere obtained. T h erea fter , can- 
rinse counts w ere  m ade each  w eek  on 
the test  can s to  determ ine th e  germ i
cidal efficiency o f  an y  particu lar can 
w ash in g  com pound. T h e  te st  period  
ranged from  five to  ten  w eek s fo r  each  
m aterial under test. In  all, s ix  alka
line and on e acid  can  w a sh in g  com 
pound w ere stud ied.
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R e s u l t s

T h e first can  w ash in g  cleaner em 
ployed w a s a sim ple m ix tu re  orig inally  
proposed  by  P hillip s, M ack, and F rand- 
sen (1 9 2 8 )  and com posed  o f  60  per
cent sod ium  carbonate ( N a 2 CC>3 ) and  
4 0  p e r c e n t  t r i - s o d i u m  p h o s p h a t e  
( N a e P O i  - 1 2 H 20 ) .  A n  alkalin ity  o f
0.05 to  0 .1 0  p ercent as N a 20  w a s m ain 
tained in  th e  w ash  so lu tion  tank, as 
generally  recom m ended. C an - rinse  
counts m ade on  th e  test  group  o f  cans 
over a tw o  w eek  period  sh ow ed  that 
little to  no germ icidal p ow er w as e x 
hibited by  th e  a lkaline w ash  solution. 
W hen the a lkalin ity  o f  th e  w ash  so lu 
tion  w as increased  and  m aintained  at
0.15 to  0 .20  percent as N a 2 0 ,  th e  can  
rinse counts w ere  m aterially  low ered . 
T h e resu lts are show n  in  table 1.

gradual increase in  both  th e  standard  
can-rinse cou n t and th e  num bers o f  
therm ophiles over a th irty  day test  
period. T h e  average can-rinse count 
at th e  start w a s  4 7 ,0 0 0  and th e  aver
age therm ophilic can -rinse count 9 ,000 . 
T h e can-rinse counts increased  from  
w eek  to  w eek  until th e  average can- 
rinse cou n t w as 509 ,000  and  th e  aver
age therm ophilic count 88 ,000. I t  w as  
notab le that th e  m ajor ity  o f  colonies  
appearing on the standard can-rinse  
count p lates at the end o f  th e  test  
period  w ere proteolytic.

F o rtify in g  th e  com p lex  phosphate  
cleaner w ith  caustic soda ( N A O H )  so 
that th e  alkalin ity  o f  th e  w a sh  so lu 
tion  w as increased  from  0 .05 -0 .10  per
cent to  0 .15 -0 .20  percent as N a 20  re
su lted  in a gradual decrease in  th e  can-

TA B L E  1

Germicidal A ction of a S odium Carbonate and T ri-S odium P hosphate W a sh  Solution

Wash Tank Solution. Rinse Tank Solution Av.

Std. Std. Therm.
Aik. P late Therm. Aik. Plate Therm. Av. can can

% Temp, count count % Temp, count count No. rinse rinse
Date N a20  'F .  per ml. per ml. Na20  °F . per ml. per ml. cans count count

Feb. 26 0.05-0.10 140 3000 500 0.02 195 1300 300 125 1,200,000 500,000
Mar. 2 0.05-0.10 150 2500 2000 0.02 195 6000 100 125 1,000,000 500,000
Mar. 24 .0.15-0.20 150 1200 1000 0.03 185 • 400 100 120  500,000 100,000
Mar. 30 0.15-0.20 140 500 1000 0.02 195 100 0 125 40,000 10,000
Apr. 9 0.15-0.20 150 1300 100 0.03 200 300 100 125 10,000 3,000

T h e u se  o f  a  can counter on  the  
w asher an d  th e  record  o f  th e  exact  
am ount o f  c lean ing  com pound used  
in th e  w asher, perm itted  th e  estim a
tion o f  th e  cost o f  w a sh in g  1000 cans 
at the a lkalin ity  levels em ployed . T h e  
average cost o f  w a sh in g  1000 cans at 
the low er alkalin ity  level w as $0 .30  
w hile a t th e  h igher a lkalin ity  level, th e  
cost w a s  $0 .70 .

T h e im portance o f  increasing  th e  
alkalinity o f  th e  w ash  so lu tion  w a s  
further em phasized  in  th e  stu d y , o f  a 
cleaner con ta in ing  a h igh  percentage  
o f com p lex  p hosp hates and recom 
m ended fo r  u se at a  low  alkalin ity. 
T he resu lts sh ow n  in  table 2, reveal a

rinse counts over a  n ine day period . 
T h e in crease in  a lkalin ity  lik ew ise  re
su lted  in  a gradual decrease in  th e  
num bers o f  th e  p roteo lytic  ty p es o f  
organ ism s. T h e  com p lex  p hosphate  
cleaner w ith  th e  added caustic soda  
w as then  replaced  w ith  th e  regular  
cleaner w h ich  w a s used  at th e  h igher  
alkalin ity lev e l for  one w eek . T h is  re
su lted  in  a furth er decrease in  th e  can- 
rinse counts and  th e  d im inution  o f  
proteolytic types o f  organism s.

Sherm an (1 9 2 7 )  fou n d  that certain  
w ashing  p ow d ers w ere  n o t sufficiently  
alkaline to  be germ icidal a lthou gh  
they  w ere  good  cleaners. T h is  ap
peared to  be th e  case  w ith  th e  cleaner
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T A B L E  2

R elationship of A lkalinity (% N a20) to Germicidal E fficiency

Date Cleaner

Aik. of ̂ 
wash solution

% NaaO

Average std. 
can-rinse 

1 count

Average 
thermophilic 

can-rinse count

Sept. 29 Complex phosphate 0.04-0.06 47,000* 9,000*
30 base 58,500 2,000

Oct. 5 It 63,000 9,300
6

tt 70,000 6,000
7 ft 123,000 11,400

12
it 217,000 71,000

13 ' i “ 341,000 134,000
14 (( 164,000 56,000
20

ft 103,000 20,000
21 « 60,000 22,000
27 « 133,000 28,000
28 ft . 509,000 88,000

Nov. 9 Complex phosphate 0.15-0.20 437,000 173,000
10 base plus 5% caustic “ 255,000 107,000
17 soda (N aO H ) 132,000 38,000
18 . it 110,000 19,000
23 Regular cleaner 0.15-0.20. 72,000 7,000
24 sodium carbonate 37,000 3,500

Dec. 1 tri-sodium phosphate “ 39,000 -  1,000

*Each average represents 35-65 individual can rinse counts.
W ash solution — Temperature 140-150° F. Average standard plate count 500 per ml. 
Rinse water — Temperature 180-190° F. Average standard plate count 100 per ml.. 
H o ta ir  — Temperature 250-270'F.

con ta in ing  a  high' percen tage o f  com 
p lex  phosphates. I t  w as an excellen t  
cleaner and  chem ically  rem oved  lim e  
and m ilkstone deposits a fter  several 
days u se in  th e  can  w ashers. I t  m ight 
be assu m ed  .that th e  increase in  th e  
can-rinse counts w a s due to  th e  chem i
cal rem oval o f  th e  lim e and m ilkstone  
deposits from  th e  in sid e su rfaces o f  
th e  cans and  th e  resu ltant liberation o f  
organ ism s frojm th e  deposits. I f  th is  
assum ption  w ere  true, new  m ilk  cans 
free  from  lim e or m ilkstone deposits  
should  b e sterile or near sterile after  
being  w ash ed  w ith  th e  cleaner, pro
v id in g  th e  cleaner exerted  any germ i
cidal p ow er. T en  n ew  m ilk  cans w ere  
acid  treated , hand -w ash ed  w ith  an al
kaline cleaner, rinsed  and then  ch lori
nated. C an-rinse counts show ed  that 
th e  cans w ere  sterile. T h e  cans w ere  
filled w ith  raw  m ilk , p laced  in  a  w ater  
cooler, and  held  overn ight to  sim ulate

farm  cond itions. T h e  fo llo w in g  m orn
in g  th e  cans w ere em ptied  and w ashed  
in  th e  can  w asher. In  th is  particular 
exp erim ent, a  therm osta tica lly  con
tro lled  sterile r in se (c lea r  w ater at 
2 0 0 °  F .)  w a s  u sed  on  th e  w ash er as an 
added precaution . C an-rinse counts 
w ere m ade on  each  can and th e  pro
cedure repeated  daily . V a ria tion s w ere  
m ade in  th e  cleaner and  alkalinity  
level. T h e  resu lts are sh ow n  in  table 3.

T h e  resu lts sh o w  that th e  cleaner 
under test  lacked  germ icid a l pow er at 
th e  lo w  alkalin ity  level recom m ended  
in  its u se fo r  can w a sh in g . T h e  cleaner 
possessed  ex ce llen t c lean ing  properties 
but w as n o t sufficiently a lkaline at the 
recom m ended  concentration  to  exert 
an y  germ icidal action  desp ite th e  fact 
that n ew  cans, free  o f  an y  deposit, 
w ere used . W h en  th e  a lkalin ity  was 
raised  fro m  a ran ge of- 0 .0 5 -0 .1 0  per
cent to  0 ,15 -0 .20  percent as N a 20  by
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the addition o f  cau stic  soda there w as  
a decided decrease in  th e  can-rinse  
counts. T h e  use o f  the regular h igh ly  
alkaline cleaner com posed  o f  soda  ash  
and tri-sod ium  p hosphate further lo w 
ered th e  can -rin se counts.

In  regard to  th e  other alkaline can  
w ashing p ow d ers tested  under th e  
sam e cond itions, th e  resu lts obtained, 
likew ise indicated  that their  germ icidal 
efficiency w as defin itely  related to  the  
alkalinity level (p ercen t N a 20 )  at 
w hich they  w ere used  in  th e  ■ w ash  
solution. ·

In  the su rvey  on ly  one acid  cleaner 
was tested . T h e  w ash  solu tion  w as  
charged w ith  the acid  cleaner to  a p H  
o f 6 .0  to  6 .5 . H ow ev er , prelim inary  
electrom etric pH. determ iiw tions o f  th e  
wash solu tion  revealed  that th e  acid

w as d issipated  in  a fe w  m inutes and  
the p H  o f  the w ash  so lu tion  w as on  
the alkaline side o f  neutrality . T h e  
w ashed  cans w ere sligh tly  alkaline in  
reaction and as a  resu lt the' germ icidal, 
property w as decreased. T h e  hardness 
o f  th e  w ater em ployed  ranged  from  30  
to  35 grains per gallon . A pparently , 
the acid  in  th e  cleaner had  been  neu
tralized  by th e  calcium  and m agnesium  
salts in th e  hard w ater.

W h en  both  th e  w ash  so lu tion  and  
rinse w ater  w ere  further acid ified  and  
the acid ity  m aintained w ith  a special 
feed in g  apparatus so that' th e  cans 
w ere acid  in  reaction  a fter  drying, 
sa tisfactory  rinse counts w ere  ob
tained. H ow ever, a c id ify in g  both  th e  
w ash  and rinse tanks doubled th e  cost  
o f the operation.

TA B L E  3

Relationship of Cleaning P roperties to Germicidal E fficiency and the E ffect of 
A dded A lkalinity W h en  T ested on N ew Ca ns

Date Cleaner

Alkalinity 
wash solution 

% Na20

Average std. 
can-rinse 

count

Average 
thermophilic 

can-rinse count

Nov. 1 Complex phosphate 0.06 292.000* 88.000*
2 base 0.07 267.000 96000
3 0.06 320,000 95,000
4 0.10 288.000 95,000

• 5 0.07 414.000 109.000
6 0.05 496,000 51000
8 Complex phosphate 0.15 390 000 59.000

•9 base plus 5% caustic ' 0.19 50.000 5000ία soda (N aO H ) 0.15 101.000 19 000
11 0.15 76.000 5,000 .·
12 0.13 ' 79,000 6.000
13 0.17 195,000 20.000
17 0.18 . 51.000 1.000
18 0.15 13,000 2,000
19 0.15 16.000 2,000
29 Regular cleaner 0.19 8.000 400
30 sodium carbonate 0.19 7,000 900

Dec. 1 tri-sodium phosphate 0.15 4,000 400

♦Each average represents 10 individual can rinse counts.
W ash solution — Temperature 140-150° F. Average standard plate count 500 per ml. 
Rinse water — Temperature 180-190° F. Average standard plate count 100 per ml. 
H ot air — Tcmperature 250-270° F.
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D i s c u s s i o n

T h e intent o f  th e  study  w as to  im 
prove th e  efficiency o f  the w ash in g  o f  
m ilk  cans sp that th ey  w ou ld  be rela
tiv e ly  free  o f  m icroorganism s. It w as  
noted  that in  several in stances little  to  
no germ icidal action  w as exh ib ited  by  
th e  w ash  solu tion  used  in  w ash ing  the  
cans and  as a  resu lt th ey  w ere h eavily  
contam inated  w ith  bacteria. A s  a re
su lt o f  th is  observation , stud ies on  the  
germ icid al properties o f  a  num ber o f  
can w ash in g  p ow d ers w ere  initiated.

T h e  w ash  so lu tion  alkalin ity  recom 
m ended  fo r  can  w a sh in g  b y  m ost  
m anu factu rers o f  w a sh in g  pow ders  
and bv a num ber o f  state d airy  statutes  
is 0 .05  to  0 .1 0  percent as N a 20. W ith  
som e alkaline can  cleaners alkalin ities 
even  low er than  th is  range are recom 
m ended. C an rinse counts m ade over  
an ex ten d ed  period  o f  tim e on  a  coded  
set o f  120 to  130 cans w ash ed  w ith  
alkaline solu tions o f  s ix  cleaners at 
variou s a lkalin ity levels sh ow ed  that 
little to  no germ icidal action  w a s e x 
h ibited  at an alkalin ity  o f  0 .05 to  0 .10  
percent as N a 20. W h en  the a lkalin ity  
w as increased  to 0.15 to  0 .2 0  percent 
as N a 20 w ith  tw o  o f  th e  cleaners the  
germ icidal efficiency w as increased. 
T h ese  resu lts confirm  th ose  o f  S her
m an (1 9 2 7 )  w ho  reported  that certain  
w ash in g  pow ders tested  w ere not su f
ficiently  alkaline to  be germ icidal al
th o u g h  they  w ere  good  cleaners. T h is  
w as confirm ed in  the case o f  one can  
w ash in g  pow der w h ich  w as an ex c e l
lent cleanser but lack  germ icidal prop
erties because o f  its low  alkalinity. 
R a is in g  th e  a lkalin ity by th e  addition  
o f caustic soda increased  its germ i
cidal properties. F or the purposes o f  
the experim ent, caustic soda w as em 
p loyed  although other com pounds m ay  
be added  to  increase the alkalinity.- In  
com pounding  cleaners for can w ash ing  
and other purposes, the properties o f  
clean sin g  and germ icidal efficiency  
sh o u ld  be considered  carefu lly  in  ad
dition  to  rinsability, w etting, em ulsi
fication , w ater conditioning, etc. S ince

no d isin fectan ts or germ icid es are rou
tin e ly  em ployed  in  th e  m echanical 
w a sh in g  o f  cans th e  problem  o f  a 
h igh ly  germ icid al cleaner becom es  
m ost im portant. T o o  m uch  dependency  
should  n ot be p laced  on  th e  tem pera
ture o f  th e  rinse w ater, ster ile  rinse 
and tem perature o f  th e  steam  and hot 
air for  drying.

A  study o f  on e acid  can w ash ing  
com pound revealed  that th e  typ e o f  
w ater em ployed  in  th e  operation  m ust 
be g iven  ca refu l consideration . W h ere  
hard w ater  is  em ployed  th e  calcium  
and m agnesiu m  sa lts rap id ly  neutral
ize  th e  acid  so  that it is rem oved  from  
a ctive  participation  in  th e  cleaning  
operation.

S u m m a r y

1. A  stud y  o f  th e  germ icid a l effi
c ien cy  o f  s ix  alkaline and  on e acid  can 
w ash in g  com pounds w as* m ade on a 
coded  set o f  m ilk  cans over an e x 
tended  period  o f  tim e.

2 . A t  th e  recom m ended  alkalinity  
level o f  0 .05 to  0 .1 0  percen t as N a 20, 
little  to  no  germ icid al action  w as e x 
h ib ited  by an y o f  th e  cleaners.

3. W h en  th e  a lk alin ity  lev e l o f  the 
w ash  so lu tion  w as in creased  to  0.15  
to  0 .20  percent as N a 20  w ith  tw o  of 
th e  cleaners, the germ icid al efficiency  
w as m arkedly  increased .

4. T h e  stud y  o f  an acid  can  w ash
in g  com pound revealed  that th e  acidity  
o f  the w ash  so lu tion  w as rap id ly neu
tralized  by th e  calcium  and  m agnesium  
salts o f  th e  hard w ater and th e .ca n s  
w ere fou n d  to  be alkaline in  reaction. 
W h en  th e  am ount o f  acid  cleaner was 
m aintained  at a p oin t so that the 
w ash ed  cans w ere  acid , there w as an 
increase on  the germ icidal property.
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A  Study of the Corrosion of Tin Plate by 
Can Washing Compounds

Roy D. Finley and Milton J. Foter 1
Research Laboratory, Pet M ilk Company,

Greenville, Illinois

I n t r o d u c t i o n

a l t h o u g h  the problem  o f corrosion  
-‘ ‘-of producers’ m ilk  cans by cleaning  
m aterials has been  recogn ized  for  
m any years, fe w  sp ecific in vestigation s  
relating to  th e  problem  have been pre
sented in th e  literature. G eneral stud
ies dealing w ith  the attack  on  a variety  
o f dairy  m etals b y  n um erous alkalies, 
strong and w eak  acids, and other m a
terials h ave been conducted  by H u n -  
ziker, C ordes, and N isse n  (1 9 2 9 ) ,  
P rucha (1 9 3 0 ) ,  and P arker (1940 , 
1942). U n fortu n ate ly , on ly  a lim ited  
am ount o f  data d irectly  related to  the  
factors a ffectin g  corrosion  o f  tin  p late  
w ere presented  by th ese  investigators.

F or th e  m ost part, exp erim en ts spe
cifically concerned  w ith  corrosion  o f  
tin  and tin  p late h ave been  lim ited  p ri
m arily to  th o se  p erform ed  by th e  E n g 
lish w orkers, K err (1 9 3 5 , 1 9 4 0 ) , H oar  
(1934, 1 9 3 7 ) , and  M acN au ?h tan  and  
H edges ' (1 9 3 6 ) .  K err (1 9 3 5 )  ob
served that th e  rate o f  corrosion  o f  tin  
and tin p late w a s in fluenced m ore by  
the tem perature and  d isso lved  oxygen  
content o f  an alkaline so lu tion  than  by  
the concentration  o f  alkali. H e  also  
revealed th a t th e  u se o f  a  reducing  
agent,, such  as sod ium  sulfite, greatly  
m inim ized alkaline corrosion  o f  tin.

In v iew  o f  th e  scarcity  o f  in form a
tion relating to  m ilk  can  corrosion , th e  
object o f  th is investiga tion  w a s to  ob
tain additional data on th e  relative cor
rosiveness o f  can  w a sh in g  com pounds

iNow associated with The Wm. S. Merrell Com
pany, Cincinnati 35, Ohio.

and to  rev iew  th e  role o f  ox y g en  in  
alkaline corrosion  o f  tin.

E x p e r i m e n t a l  M e t h o d s

W hile''C onsideration  w a s g iven  to  
several m ethod s fo r  m ak in g  th e  corro
sion  tests, n o  attem pt w a s m ade to  
duplicate actu al con d itions encou n 
tered  in  m echan ica l can w ashers. L ab 
oratory reproduction  o f  actual oper
ating cond itions w ou ld  h ave been  too  
tim e con su m ing and ted iou s to  be 
practical. T h e  m ethod  se lected  w as  
one w hich  w a s  easily  controlled  and  
w hich  w ou ld  yield, reproducible, rela
tive  corrosion  values. Justification  o f  
the procedure lies in the fa c t that rela
tive  corrosion  va lu es, w hen  interpreted  
as such , can b e equally as in form ative  
as absolute corrosion  va lues.

S tr ips o f  h ot-d ipped  tin  p late, each  
h av ing  a to ta l su rface  area o f  ten  
square inches, w ere u sed  fo r  th e  tests. 
T h e bare ed ges o f  th e  strips w ere  
coated  b y  d ipp ing  them  in to  pure m o l
ten  tin . T h e  tin  strips w ere  thorough ly  
w ashed , degreased  w ith  ether and fi
nally  dried to  con stan t w eigh t. D up li
cate tin  strips w ere  used  in  th e  various  
concentrations o f  each  cleaner tested , 
both  for  to ta l im m ersion  and partial 
im m ersion  tests . P artia l im m ersion  
tests w ere  m ade to  determ ine th e  com 
bined action  o f  oxy g en  and  th e  cleaner  
at the a ir-so lu tion  in terface.

V ariou s concentrations o f  each  
cleaner w ere em ployed  so that th e  con
centration recom m ended by th e  m anu 
facturer w ou ld  fa ll w ith in  th e  test  
ra n g e . E ig h t  c o m m e r c ia l a lk a lin e
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cleaners, tw o  com m ercial acid  cleaners  
and  fou r alkalies w ere  subjected  to  
test. T h e  fo u r  alkalies w ere sod ium  
carbonate (so d a  a s h ) ,  sod ium  m eta  
s i l ic a t e  ( m e t a s i l ic a t e ) ,  t r i- s o d iu m  
phosphate ( t .s .p .)  and sod ium  h yd rox 
ide (ca u stic  s o d a ). A ll o f  th e  alkaline  
cleaners contained at least one o f  th ese  
basic  alkalies.2

S in ce  som e o f  th e  cleaners, w hen  
u sed  in  hard w ater, precip itated  lim e  
salts, d istilled  w ater w as used  in  p re
paring the test  solu tions, in order to  
prevent deposition  o f  th e  salts on th e  
tin  strips. B eakers o f  2 5 0  m l. capa
city, contain ing 200  m l. and 100 m l. 
am ounts o f  th e  solu tions, w ere used  
for  the to ta l and partial im m ersion  
tests respectively. In  th e  partial im 
m ersion  tests th e  tin  strips w ere  p laced  
so that approxim ately  one h a lf o f  each  
strip w as in  contact w ith  th e  solu tion  
and th e  rem aining h a lf exppsed  to  air.

In  determ ining th e  exp osu re tim e it 
w as estim ated  that a can  w ou ld  re
m ain in  contact w ith  th e  w ash  solu tion  
for  about 12 seconds in  th e  standard  
12 can per m inute can w asher. T h us  
the equivalent o f  one year's w ash ing  
w as found  to  be about 73 m inutes, as
sum ing that the can  w as w ashed  each  
day in  the year. T h e  tem perature o f  
160°F . w as used for  the tests, s ince it 
w as th e  h ighest tem perature recom 
m ended for  u se in  th e  w ash  tank  w ith  
any o f  th e  com m ercial cleaners. T h e  
Solutions w ere  heated  to  16 0 °F . b efore  
im m ersing  th e  tin  strips and th is tem 
perature w as m aintained  by m eans o f  
a therm ostatica lly  controlled oven. 
A fte r  73 m inutes exp osu re to  th e  solu 
tion s at 160° F . th e  strips w ere re
m oved , rinsed  w ith  tap and distilled  
w ater, and then  dried to  constant 
w eigh t. T h e  so lu tions w ere neither  
agitated  n or aerated  during th e  tests.

T o  determ ine th e  in fluence o f  o x y 
gen  on  th e  corrosion  o f  tin  in  alkaline  
so lu tions, corrosion  tests  w ere m ade,

2The term ‘‘basic alkalies,” as used here and 
elsewhere in this paper, refers to the four alkalies 
tested.

accord ing  to  th e  m ethod  described  pre
v iou sly , u sin g  sod ium  h yd rox id e  solu 
tions ranging  in  concentration  from  
0 .0  p ercen t to  30 .0  percen t. Sodium  
h yd rox id e w as se lected  b ecau se it was 
considered  th e  m ost corrosive alkali. 
O x y g en  d eterm inations o f  th e  sodium  
h yd rox id e  so lu tions, se lected  from  the 

•low est to  th e  h igh est concentrations, 
w ere m ade, u sin g  th e  m ethod  described  
by V a n  S ly k e  and N e ill (1 9 2 4 )  for  the 
determ ination  o f  gases in  b lood  and 
other so lu tions. In asm u ch  as th e  Van  
S ly k e -N e ill m ethod  m ade it necessary  
to  run th e  o x y g en  determ inations at 
room  tem perature, th e  sod ium  h ydrox
ide so lu tions a fter  preparation  were 
heated  to  1 6 0 °F . and subsequently  
cooled  under a layer o f  m ineral oil to 
room  tem perature. T h is  m ade it  p o s
sible to  d eten n i e th e  o x y g en  solubility  
o f  th e  so lu tion s at th e  tem perature em 
p loyed  in m ak in g  th e  corrosion  tests. 
T h e  m ineral o il layer (a b o u t cine-half 
in ch  in  d ep th ) w as u sed  on  th e  solu 
tion s to  prevent ie -ab sorp tion  o f  air 
by th e  so lu tion s during th e  cooling  
process.

R e s u l t s

T h e  resu lts o f  th e  corrosion  tests oil 
all o f  th e  a lkaline and acid  cleaners 
as w ell as th e  alkali com ponents ap
pear in  table 1. In  th e  first colum n, 
the letters A  to  H  in clu sive  w ere used  
to  represent th e  e igh t com m ercial al
kaline cleaners, and th e  letters J  and K  
w ere used  to  represent th e  tw o  com 
m ercial acid  cleaners. T h e  fo u r  basic 
alkalies w ere  identified  by their  chem i
cal nam es.

A ll o f  th e  com m ercial alkaline 
cleaners w ere  fo u n d  to  attack  tin  quite 
readily. A s  w a s to  be exp ected , the 
pure alkalies w ere  som ew h at m ore 
corrosive than  th e  m ajor ity  o f  the 
com m ercial c lean ing  m ixtu res. N eg li
gib le attack  o n  tin  w a s noted  in 
the tests  u sin g  tw o  com m ercial acid 
cleaners.

M an u factu rers o f  clean ing  m ix 
tures h ave generally  referred  to  con
centrations in  term s o f  ou nces per



T A B L E  1

Corrosion of T inplate

73 Minute Exposure (Equivalent to 36S Exposures for 12 sec. or 1 Y ear’s Can W ashing)
Exposure Temperature 160° F.

Total Immersion Partial Immersion

Cleaner or 
Compound

Aik. as % 
Na20

Concentration 
ounces/gallon

Ave. wt. 
loss-mg.

Average % 
loss of tin

Corrosion rate 
mg./dm. 2/day

Ave. wt. 
loss-mg.

Average % 
loss of tin

Corrosion rate 
mg./dm. 2/day

A 0.03- .12 0.22- .89 2.65 3.19 81.0 1.59 3.80 97.2
B 0.05- .20 0.42-1.66 3.38 4.07, 103.3 2.04 4.91 124.7
C 0.07- .15 0.40- .90 3.52 4.24 107.6 2.08 5.02- 127.2
D 0.05- .20 0.37-1.50 3.60 4.34 110.1 2.19 5.27 135.0
E 0.10- .25 0.61-1.52 3.68 4.43 112.5 2.14 5.15 133.9

. F 0.07- .15 0.35- .75 3.82 4.60 116.8 2.63 6.34 160.8
G 0.10- .25 0.64-1.60 4.10 4.94 ' ' 125.4 2.99 7.20 182.8
H  . 0.16- .22 . 0.70-1.00 4.72' 5.68 144.3 4.05 ■ 9.76 247.7
I pH 4.0 -5.5 0.22”' 0.19*
J  PH 4.0 -5.5 ... .. .  . 0.05* 0.05*

Sodium
carbonate 0.05- .20 0.23- .91 5.50 6.63 168.2 3.53 . 8.50 215.8

Sodium
metasilicate 0.05- .20 0.23- .93 5.68 6.84 173.7 3.60 8.74 220.1

T ri-sodium 
phosphate 0.05- .20 0.29-1.18 5.78 6.96 .. 176.7 4.28 10.30 261.4

Sodium
hydroxide 0.05- .20 0.09-0.36 6.30 ■7.59 192.6 4.35 ■ 10.48 266.0

’’’Within range of experimental error for the exposure time employed.
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gallon . T h erefore , th e  so lu tion  con
centration  ranges w ere  exp ressed  in  
th o se  u n its for  all corrosion  tests. T h e  
alkalin ity  ranges o f  th e  so lu tions w ere  
exp ressed  as p ercen t N a 20 , th e  solu 
tion s h a v in g  been  titrated  to  a p he- 
nolphthalein  end-point. E x cep tio n  w as  
m ade in  th e  u se  o f  th e  acid  cleaners; 
th e  reaction s o f  th ese  solu tions w ere  
determ ined in  term s o f  p H  u sin g  a 
B eckm an  p H -m eter.

T h e  d eviations in  w eigh t lo sses  o f  
th e  strips from  d ifferent concentra
tions o f  th e  sam e cleaner w ere  fo r  th e  
m ost part sm all. T h erefore , average  
w eig h t losses w ere  determ ined  for  all 
to ta lly  im m ersed  strips and fo r  all 
p artia lly  im m ersed  strips exp osed  to  
each cleaner. W h ile  on ly  h a lf  as m uch  
su rfa ce  area w a s exp osed  to  th e  test  
so lu tion  in th e  partial im m ersion  tests  
as in  th e  to ta l im m ersion  tests , th e  
percen tage lo ss  o f  tin  and th e  corro
sion  rates w ere h igher for  partial im 
m ersion. T h is  w as probably due to  
the in crease in  th e  corrosive activ ity  
o f  the so lu tion  by ox y g en  at the solu 
tion  su rface . T h e  percentage loss o f  
tin  w as calcu lated  from  th e  average  
w eigh t o f  tin per unit area for  the  
type o f  tin  p late used.

M cK a y  and W orth ington  (1 9 3 6 )  
exp ressed  corrosion  rates in  term s o f  
m illigram s o f  m etal lo st per square  
decim eter per day (m g ./d m .2/d a y ) .  
Inasm uch  as th ese  investigators con
sidered  corrosion  rates near or above  
one- hundred m illigram s per square  
decim eter per day to  be “ serious,” all 
corrosion  rates appearing in  table 1 
w ould  thu s be considered  “ seriou s.” 
M cK a y  and W orth in gton  advised , 
how ever, that w hen  u sin g  these or 
other units consideration  m ust be 
given  to  th e  “ form  o f  corrosion” and  
to  th e  relative effect on corrosion  by  
th e  exp erim en ta l conditions as com 
pared to  conditions encountered  in  
com m ercia l practice.

C orrosion  data and oxygen  solub ili
t ie s  o n  sod ium  hydrox ide solu tions  
ran gin g  from  0 .0  percent to  30.0  per
cent concentration  appear in  table 2

and figure 1. W h ile  it  w a s  to  be e x 
p ected  that in creasin g  alkali concen
trations w ou ld  resu lt in  decreasing  
ox y g en  so lu b ilities o f  th e  so lu tion s, it 
w a s in teresting  to  n o te  th a t o x y g en  in
fluenced tin  corrosion  to  a greater e x 
ten t than  d id  th e  a lkali content. In 
creasing  th e  sod ium  h y d ro x id e  concen
tration  cau sed  in creased  corrosion  only  
in  th e  0 .0  p ercen t to  0 .01 percen t con
centration  range. F u rth er  in creases in 
alkali concentration  had  n o  apparent 
effect on  th e  corrosiven ess o f  th e  solu
tion s ex cep t in  low er in g  th e  oxygen  
so lub ilities o f  th ese  so lu tions.

I t  w a s  n o tew orth y  th a t th e  can  
w ash in g  a lk alin ity  ran ge, 0 .05  percent 
to  0 .20  percent N a 20, w h ich  is  equiva
len t to  0 .65 p ercen t to  0 .2 7  percent 
N a O H , fe ll p rec ise ly  w ith in  th e  con
centration  ran ge w h ere m ax im u m  cor
rosion  occurred.

A n  inspection  o f  figure 1 reveals 
th a t at h igh  sod ium  h y d ro x id e  con
centrations, th e  o x y g en  con ten t o f  the

T A B L E  2

R elation of W eight Loss of T in  to 
O xygen Content of S odium H ydrox

ide Solutions

" Temperature 160° F.

Solution Tin wt. V ol.%
cone. % Loss—mg. oxygen

0.000 0.0 0.411
0.001 0.2 0.411
0.003 0.9
0.005 2.0
0.008 2.9
0.01 5.1 0.401
0.05 6.2
0.065 5.6
0.10 0.352
0.14 6.4
0.20 6.6
0.27 6.6
0.50 6.5
0.75 6.6
1.0 6.2 0.329
2.0 4.6

Λ 3.33.0 0.281
5.0 3.0 0.234

10.0 2.0 0.162
15.0 1.1
20.0 1.2 0.054
30.0 0.9 0.018
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solutions approached  zero w hereas th e  
tin corrosion  va lu es approached a con
stant. T h is  probably can  be attributed  
to the d isso lu tion  o f  th e  o x id e  su rface  
film on  th e  tinp late  by th e  alkaline  
solutions. Insufficient o x y g en  w as  
present to  reform  th e  o x id e  film  and  
thus furth er w eig h t lo ss  w a s  prevented.

Discussion

A lth ou gh  th e  resu lts ind icate that 
the basic a lka lies w ere  som ew h at m ore  
corrosive than  . com m ercial alkaline  
cleaners, corrosion  rates fo r  a ll th e  
com pounds tested  w ere  in  th e  range  
considered  “seriou s” by M cK a y  and  
W orth ington . I t  shou ld  b e noted  that 
the seriou sn ess o f  can  corrosion  can
not be determ ined b y  v isu a l inspection  
o f  cans in  actu al practice. N o  corre
lation w as fou n d  in  com paring the  
visual appearances or “sp angling” 
with th e  w eigh t lo sses o f  th e  tin  strips.

It w as sh ow n  prev iously  that the  
acid cleaners in  th e  concentrations em 
ployed did n ot appreciably attack  tin. 
H ow ever, lim ited  tests u sin g  iron  re
vealed that th e  acid  cleaners caused  
localized corrosion  w ith  th e  form ation  
o f p its. Iron , a s  it  is  u sed  in  can  
w ashers, is  re la tively  im m une to  attack  
by th e  a lkaline so lu tions, a lthough  in  
the presen ce o f  o x y g en  it  is  rapidly

p itted  by neutral or w eak ly  acid  so lu 
tions. S in ce  th e  acid  cleaners belong  
to the w eak ly  acid  group, th e  iron  cor
rosion  ten d en cy  should  be considered .

S in ce  th e  partial im m ersion  tests  re
vealed  greater p ercen tage lo sses o f  tin  
and greater corrosion  rates th a n  d id  
th e  tota l im m ersion  tests, th e  o x y g en  
at th e  a ir-solu tion  in terface  apparently  
caused  th e  greater corrosive action . 
T h e im portance o f  ox y g en  w a s again  
dem onstrated  b y  th e  corrosiven ess o f  
sod ium  h yd rox id e  so lu tions through  a  
w id e concentration  range. T h ese  re
su lts did not indicate that alkali con
centration  had  an y sign ifican t relation  
to  tin  corrosion  excep t w hen  th e  con
centrations w ere  very  low . F urth er
m ore, th e  data  revealed-that alkali con 
centrations lo w  enough  to  produce  
negligible attack  on  tin  w ou ld  be too  
low  to  p o ssess any detergency.

It is d oub tfu l i f  th e  problem  o f  a l
kaline corrosion  o f  m ilk  cans can  be  
solved  by vary ing  th e  com bination  o f  
alkalies in  com m ercial w ash in g  com 
p ounds or b y  ra ising  or low erin g  th e  
concentrations o f  th ese  com pounds in  
w ash  so lu tions. A pparently , elim ina
tio n  o f  . o x y g en  from  alkaline w a sh  
solu tions is  th e  best corrosion  rem edy. 
A ccord in g  to  K err (1 9 3 5 )  th e  reduc
in g  agent, sod ium  sulfite, w as an  e ffec
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tive  corrosion  inhibitor and it  w as  
m ost e ffec tive  in  alkali concentrations  
w here m axim u m  corrosion  occurred. 
T h e  results o f  a few  tests in  w hich  
sodium  sulfite w as added to  th e  alka
line solu tion  w ere in  close agreem ent 
w ith  th ose  o f  K err.

In  v iew  o f  the above resu lts and  
the findings o f  K err, it appears that 
th e  p revailing idea regard ing corrosion  
o f  tin  by alkalies has been  over em 
phasized . A lth ou gh  sod ium  hydroxide  
w as considered  so  corrosive that it has 
been elim inated  from  m ost o f  th e  can  
w ash in g  com pounds, its elim ination  
has n ot appreciably decreased  th e  cor
rosion  rates o f  these com pounds. T h e  
w ork  o f  L evine and h is associates  
(1 9 2 7 ) ,  L ow m an  et al. (1 9 3 1 ) ,  and  
A rnold  and L ev in e (1 9 4 2 )  indicated  
that sodium  h ydrox ide exh ib ited  m ore  
germ icidal potency  than  any o f  the  
other alkalies. T h erefore , it w ould  
seem  that th e  use o f  a corrosion  in 
hibitor, such  as Sodium sulfite, in alka
line can cleaners w ould  be beneficial 
not only, in m in im izing corrosion  ’but 
also  in perm itting m ore effective  use  
o f  the m ore germ icidal alkalies.

S u m m a r y

1. A n  investigation  w as m ade to  de
term ine th e  relative corrosiveness o f  
eight com m ercial alkaline cleaners, 
tw o  com m ercial acid  cleaners, and  
fo u r  basic alkalies on tin  plate.

2 . A ll o f  th e  com m ercial alkaline  
cleaners and basic alkalies readily at
tacked  tin. T h e corrosion  rates w ere  
w ith in  th e  so  called “ serious” range  
(n ear or above 100 m illigram s per  
square decim eter per d a y ) . T h e  tw o  
com m ercial acid  cleaners did not ap
preciably attack  tin  during th e  tim e o f  
exp osu re. T h ese  acid  cleaners did  
cause localized  corrosion o f  iron w ith  
th e  form ation  o f  p its.

3. A  stud y  o f  th e  corrosiveness o f  
sod ium  h yd rox id e so lu tions through  a 
w id e concentration  range revealed  that 
concentration , ex cep t w hen  very  low , 
had  relatively  little  effect on  the corro
sion  o f  tin . T h e  oxygen  content o f  the

alkali so lu tion  w a s fou n d  to  be the 
prim ary facto r  a ffectin g  tin  corrosion.

4. T h e  alkalin ity  range, norm ally  
used  in can  w ash in g  (0 .05  percent-0 .20  
percent N a 20  w h ich  is equ ivalen t to 
0.005 percent to  0 .27  percent N a O H )  
fe ll w ith in  th e  sod ium  h yd rox id e con
centration  range w here m axim u m  cor
rosion  occurred.

5. It seem s log ica l from  th e  results 
o f  th is in vestiga tion  that a satisfactory  
corrosion  inhibitor, such  as sodium  
sulfite, shou ld  be incorporated  in  alka
line can  w ash in g  com pounds.. S u ch  an 
inhibitor w ou ld  n ot .on ly  m in im ize al
kaline corrosion  o f  m ilk  cans but 
w ould  also  perm it m ore effective  u tili
zation  o f  the m ore germ icidal alkalies 
in  the clean ing com pounds.
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Observations on the Use of a Modified Direct 
Microscopic Method for Estimating Bacterial 

Quality of Raw and Pasteurized Milk*
G. H. Watrous, Jr . and F. J. D oan

The Pennsylvania Agricultural Experiment Station, State College, Pa,

Th e  adaptability of the m icroscope to  
the quality control o f raw  m ilk  sup

plies has lon g  been recognized  but the 
lim itations of th e  m icroscopic m ethod, 
as set forth in  Standard Methods for 
the Examination of Dairy Products 
(1 2 ) ,  have been brought into rather 
sharp focus by th e  num erous m odifica
tions w hich  have been suggested  in the 
literature. T h e m icroscope exam ina
tion of pasteurized  m ilk  for bacterial 
quality has also been advocated by sev 
eral health departm ents, in  spite of 
these lim itations and notw ithstanding  
the som ew hat m eager experience w ith  
its u se for this purpose.

It is n ot the purpose o f th is paper 
to attem pt a  rev iew  o f the literature  
relative to  the m odifications w hich have  
been suggested  for the im provem ent of 
the direct m ethod of estim ating the  
bacterial population  of m ilk. N ev er
theless, certain proposed  procedures 
and m odifications have appeared de
serving o f attention  and further study.

T h e direct m ethod, as outlined by 
“Standard M ethod s,” is  specific in  
recom m ending the m inim um  num ber of 
fields to  be observed  w ith  standard, ob
jective d iam eters. T h e  technician, 
however, is n ot instructed  as to  which  
portions of the sm ear area should be 
exam ined. H an k  and Jam es ( 5 )  
showed that greater accuracy w as ob
tainable by cou n tin g  a series o f equally

* Authorized for publication on June 20, 1947, as 
paper No. 1379 in the Journal Series of the Penn
sylvania Agricultural Experiment Station.

spaced fields across the diam eter of a 
circular film. O lsen  and W arren ( 1 1 ) ,  
applying th is principle, devised  a 
sim ple m eans for obtain ing equally  
spaced fields across tw o diam eters of a 
circular film. Buck ( 3 )  reported that 
a som ew hat sim ilar device had been  
used  in  th e  B altim ore C ity H ea lth  D e 
partm ent laboratories for tw o  years. 
L evow itz ( 6 )  has proposed  a  m ethod  
of “strip counting” w hich  requires no  
special m icroscop ic equipm ent, and  
w hich has been used  very  satisfactorily  
in a  few  laboratories for several years.

T h e  need  for better sta in ing of 
sm ears has received  the attention  of  
several investigators. Gray ( 4 )  re
ported the developm ent o f a  tw o  stain  
m ethod for the m icroscopic count  
w hich w as found  to  increase the ac
curacy. M ailm an, B ryan, and B aten
( 7 )  applied to  m ilk  sm ears th e  acid  
stain  developed by M ailm an and  
Churchill ( 9 )  for u se in  detecting bac
teria in  egg  m eats and found that the  
m icroscopic fields w ere free o f debris 
and that the organism s w ere m ore  
easily  observed than w ith  standard  
m ethylene b lue stains.

T h e advantages derived from  the  
Use o f the d irect m icroscopic m ethod  
for the exam ination  o f pasteurized  
m ilk have been set forth by M ick le  
and B orm an ( 1 0 ) ,  T iedem an ( 1 3 ) ,  and  
m ore recently A nderson  ( 1 ) .  S om e  
controversy, h ow ever, ex ists  over the 
m erits of the m icroscopic procedure for  
pasteurized m ilk. T h e  center of this
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controversy is the contention  of som e
( 8 )  that dead bacteria are counted, 
w hile others ( 1 4 )  claim  that bacteria  
killed by pasteurization are usually  
rendered unstainable. T he truth of the 
m atter probably is that ability to stain  
varies w ith  different organism s as has 
been show n by B aker ( 2 ) .  A dvocates  
(1 0 )  (1 2 )  have pointed  out that dupli
cation of plate count data is not the 
prim ary object o f the direct m icro
scopic procedure w hen used for pas
teurized m ilk, but su ggest that new  
standards, based on experience, should  
be established w here this program  for 
supervision  of pasteurized m ilk is 
adopted.

Methods

In  the present study 40 6  sam ples of 
raw  m ilk as received at a  m ilk  plant 
from  approxim ately 55 farm s w ere co l
lected  over a year. P la te  and m icro
scopic clum p counts w ere obtained on  
these sam ples in  both the raw  and  
pasteurized state. Laboratory pasteuri
zation  at 145° F . for 35 m inutes w as 
em ployed, and p lating m ethods in  ac
cordance w ith  “ Standard M ethods,” 
em ploying 32° C. incubation, w ere fo l
low ed. T h e  p lates and sm ears for the  
pasteurized  sam ples w ere m ade im m e
diately after pasteurization  w as accom 
plished.

A  m odication of th e  N ew m an  Lam p- 
ert, Form ula N o . 2 , stain  having the 
fo llow ing com position w as u s e d :

Methylene Blue powder, Certified.. 2gm.
Ethyl alcohol, 95% ............................... S40 ml.
Tetrachloroethane .............   450 ml.
Acetic acid, glacial.............................  12 ml.

I t  w ill be noted  that this stain  con
tains on ly  2 0  percent of the am ount of 
m ethylene blue dye and 2 0  percent of 
the glacial acetic acid recom m ended by 
N ew m an  and Lam pert. T h is w as  
found to g ive  a  clear, light blue back
ground, free o f debris, w ith  bacteria  
and other cells, retaining the stain  so  
w ell that identification w as easily ac
com plished. T h e  stain did not show

precipitated dye particles at the end of 
one year.

T h e sm ears w ere  m ade u sin g  a plati
num  loop calibrated to deliver 0.01 ml. 
of sam ple. A  standard sta in ing  jar was 
em ployed, and the sm ears w ere im 
m ersed  for exactly  tw o  m inutes, fo l
low ed  by quick d ry in g  by the u se of a 
slight am ount of heat, or by hold ing the 
slides in  a current of air from  an elec
tric fan. T h e dried, sta ined  prepara
tions w ere then  w ashed  by im m ersion  
and agitation  in  three su ccessive  por
tions of clean tap w ater and again  dried 
quickly.

T h e  m icroscopic procedure used  was 
a m odification of L evow itz’s “strip 
counting” technique. F or  th e  purpose 
of th is study, the technique w as m odi
fied in  that on ly  one strip  w as counted  
in the case o f  m ilk  h av in g  le ss  than
500 ,000  bacterial clum ps per m illiliter 
and field counts w ere m ade in  the usual 
m anner w hen  the count exceeded  this 
range, inasm uch as strip  counting loses 
its u tility  in  the h igher count ranges 
w hich exceed  reasonable quality stand
ards.

T h e o il im m ersion  ob jective was 
brought in to focus on the center o f one 
edge o f the sm ear. T h e  sm ear was 
kept in  continual m ovem ent w ith  the 
m echanical stage u sin g  the right hand, 
m eanw hile k eep ing  a narrow  band 
(th e  m edian str ip ) in  jocus w ith  the 
left hand. B acterial clum ps were 
counted as they cam e in to  the median 
band. T h is procedure can be likened  
som ew hat to m otion  p icture film  pass
ing through a projector. T h e process 
w as continued until a  strip  the w idth  of 
the m icroscopic ob jective and the 
length  of the sm ear w as ex a m in ed .. In 
this w ay  an aliquot portion  of the 
sm ear area w as exam ined  and the bac
terial clum ps counted. T h e sketch 
show n in  F ig . 1, sim ilar to one pre
sented by L evow itz , possib ly  helps to 
clarify th is description.

T he strip area exam ined  w as deter
m ined, and the factor to  u se in  calculat
in g  counts w as obtained a s fo llow s:
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Strip factor =  r------7 - 7— —Area,of the strip
X =  Number of 0.01 ml. portions 

in 1 ml. of milk.
Y =  Number of square mm. in 

smear area
Area of the strip =  (length of the 

strip in mm.) X
(width of the strip in mm.) 

Example: (Assuming objective di
ameter of 0.160 mm.)

„ . „ 100 x 100
Strip factor =  | Q χ  Q 16Q =  6250

The number of bacterial clumps ob
served in one strip multiplied by the 
strip factor is equal to the bacterial 
clump count per ml. of the sample.

E x p e r im e n t a l  R esults 
The Relationship of · Miscroscopic 

Clump Counts to Plate Counts of 
Raw Milk.

'W ith the modified microscopic pro

cedure used, it was found that when 
the direct clump count on raw milk 
samples was between 0  and 100,000  
per ml., 40.91 percent of the samples 
gave a ratio of microscopic clump count 
to plate count between 0.6 and 1.4 to
1. As the microscopic clump count 
increased, the percentage of samples 
falling within this ratio range increased. 
This relationship is shown graphically 
in Figure 2. When th e ,microscopic 
clump count was from 100,000 to
250,000 per ml., 62.67 percent of the 
samples fell within the 0.6 to 1.4 to 1 
ratio range; from 250,000 to 500,000, 
77.78 percent; and over 500,000, 85.25 
percent.

With the modifications employed, 
plate counts and microscopic clump 
counts on raw milk samples show a 
relationship approaching a one to one 
ratio, which is closer and more definite 
with high count milk than with low 
count milk.
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MICROSCOPIC COUNTS 
a r  g l a s s e s —

____0-100,000
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PA TIO OF MICROSCOPIC CLUMPCOUNTS TO PLA TF COUNTS OF RAW MILK

F igure 2 ""

Percentage distribution of the ratios of microscopic clump counts to plate counts 
of 406 samples of raw milk.

The Relationship of Microscopic
Clump Counts to Plate Counts of 

Pasteurised Milk
No significant correlation was found 

to exist between microscopic clump 
counts and plate counts on pasteurized 
milk. This is shown graphically in 
Figure 3. The microscopic clump 
counts obtained ranged from consider
ably less than the plate count, with 
very low count samples, to many times 
greater than the plate count. While 
all living bacteria will not grow on the 
media used and at the incubation tem
peratures employed in the plate count, 
the decided tendency for the micro
scopic counts to be higher than the 
plate counts, in contrast to the experi
ence with the raw milk samples, would 
indicate that organisms other than 
viable or thermoduric types are in
cluded in the counts made by the 
microscopic method. Furthermore,

since there is no tendency toward a 
constant ratio between the two counts, 
non-viable organism apparently mani
fest varying degrees of stainability.

No observations were made in this 
study relative to the influence of the 
time interval after pasteurization at 
which the microscopic counts were 
made. Subsequent observations, how
ever, have not indicated significant dif
ferences when samples were held up 
to six hours at 32° C. following pas
teurization.

The Relationship of Microscopic Clump 
Counts of Raw Milk to Miscorscopic 

Clump Counts after Pasteurisation
Inasmuch as a comparison of the 

plate and the miscroscopic clump 
counts on pasteurized milk revealed 
that the latter, without doubt, include 
some non-living organisms, a compari
son of the microscopic clump counts
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Relationship of microscopic clump counts to plate counts of 406 samples of
pasteurized milk.

on raw milk and on the same milk 
after pasteurization should give further 
information concerning the matter and 
evidence relative to the proportion of 
organisms that are lysed and no longer 
capable of taking the stain.

The data obtained, plotted graphi
cally in Figure 4, present an entirely 
different pattern from that exhibited 
in Figure 2 for the relation of micro
scopic and pl^te counts with raw milk. 
The ratios between the counts on the 
raw milk samples and the counts on the 
pasteurized milk samples are much 
higher indicating that an appreciable 
number of cells do not retain the stain 
following pasteurization. The propor
tion, however, is not constant as shown 
by the spread in the ratio distribution, 
again pointing' to the fact that bacteria 
are variable in their ability to stain 
after being heat killed.

These results indicate that it is not 
possible to judge the bacterial count of 
the original raw milk from a micro
scopic clump count after pasteuriza
tion, with any degree of accuracy. 
However, they do suggest that almost 
invariably a high microscopic count on 
a sample of pasteurized milk is the re
sult of an unsatisfactorily high count 
in the milk prior to pasteurization 
unless other causes (contamination or 
growth after pasteurization) arfe known, 
to be operative. In over 79 percent of 
the instances where the microscopic 
clump count on the raw milk exceeded
400,000 bacteria per ml., the same 
method after pasteurization of the milk 
indicated over 200,000 bacteria per ml.

D isc u ssio n

The modified stain employed in this 
study has certain advantages over the
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MICROSCOPIC COUNTS 
BY CLASSES— 1
____ 0-100,000

......... ioqooo- zso,ooo

____250,000-500,000

____ SOO,OOO-UP
____ UVERAGE OP ALL COUNTS

ass m o UTS

RATIO OF MICROSCOPIC CLUMP COUNTS ON RAW MILK 
TO MICROSCOPIC CLUMP COUNTS AFTER PASTEURIZA T/ON

F igure 4

Percentage distribution of the ratios of microscopic clump counts on 406 samples of 
raw milk to the microscopic clump counts after pasteurization.

methylene blue stain or the Newman 
Lampert, Formula No. 2,' as given in 
“Standard Methods”. The stain is 
easily prepared and shows no precipi
tation of dye particles for at least one 
year. The background intensity of 
milk smears is such that organisms are 
readily discernible and unlikely to be 
confused with any debris present.

The microscopic technique used has 
certain advantages which deserve men-' 
tion.

The bacterial clump dispersion in a 
milk smear is dependent on several 
factors. The usual assumption that 
cellular dispersion is more or less uni
form is obviously untrue and easily re
futed by actual study of milk smears. 
Bacterial clump dispersion is affected 
by gravity, surface forces, and Browian 
movement. A smear, when drying, 
tends to assume a “crested” or thicker

portion near the edges. Obviously, 
the concentration of organisms per 
unit area in the thicker, crested portion 
will differ from that of the rest of the 
smear. The deposition in the smear of 
small bacterial units will be largely 
governed by Browian movement, while 
larger clumps will be more affected by 
gravity. Thus, the selection of fields 
without regard for irregular distribu
tion cannot be expected to yield repro
ducible data, particularly with low 
count milks. The variations found on 
the same low count sample by different 
technicians using “Standard Methods” 
are readily understood when the vari
able dispersion of bacterial clumps is 
taken into account and when the 
natural tendency to count cells rather 
than empty fields is appreciated. Levo- 
witz’s procedure of “strip counting” 
recognizes the uneven distribution of
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organisms, and applies an automatic 
correction which theoretically would 
be expected to yield much more ac
curate data than the hit or miss selec
tion of fields allowed by “Standard 
Methods”.

The decided correlation, approach
ing a one to one relationship, found 
between the plate and microscopic 
clump counts of raw milk when the de
scribed modifications were employed, 
emphasizes a statement made in 
“Standard Methods”. This is to the 
effect that carefully and properly made 
microscopic counts on raw milk can, 
with experience, be made to agree with 
plate counts reasonably well. It would 
appear that the modifications suggested 
in this study aid considerably in attain
ing this end. It should be noted, how
ever, that the use of 32° C. incubation 
of the plates undoubtedly contributed in 
some measure to these results.

The data presented in this study re
veal that a much greater reduction in 
the bacterial population of milk as a 
result of pasteurization is noted when 
measured by the plate method than 
when measured by the direct micro
scopic method. This indicates that 
some cells incapable of growth on the 
plate (presumably dead) are still 
stained and counted with the micro
scope. Since the correlation between 
these two counts with pasteurized milk 
is poor compared with the’correlation 
between them noted with raw milk, it 
is evident that some cells stain after 
heat destruction though staining ability 
varies considerably with different bac
terial flora. On the other hand, it is 
evident from a comparison of the 
microscopic Count on raw milk with the 
same count on pasteurized milk that 
more organisms are stained and count
able in the raw milk than are counted 
after pasteurization. Thus, some or
ganisms must be lysed to such an ex
tent that they no longer acquire the 
stain.

Co n c lu sio n s

A modified stain and staining pro
cedure is described for the microscopic 
method which permits more certain 
recognition and counting of bacterial 
clumps in milk smears.

When this stain is employed with the 
described modifications of Levowitz’s 
strip counting technique, the micro
scope yields results bn raw milk which 
show a relationship to the plate count 
approaching a one to one ratio, which 
is closer and more definite with high 
count milk than with low count milk.

There is no significant relationship 
between this microscopic clump count 
and the plate count of bacteria in fresh 
laboratory pasteurized milk samples. 
Non-viable organisms are capable of 
stain retention to a varying degree, 
apparently depending on the micro
flora of the individual sample of milk.

Microscopic clump counts on fresh 
laboratory pasteurized milk are lower 
than those obtained prior to pasteuriza
tion indicating that by no means all 
cells destroyed by pasteurization are 
capable of staining. The correlation 
between counts on raw and pasteurized 
samples is poor but improves as the 
total count increases.

In practically all cases where the 
microscopic count of the raw sample is 
objectionably high, a similar count 
after pasteurization is also higher than 
can be considered satisfactory.
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A  M odified R esazurin C olor Grader*
L e o n  Z. Sa u n d e r s , D.V.M., M.S.

Department of Veterinary Hygiene, Iozva Stale College, Ames, Ioiva

IN reading the resazurin test, removal 
of test tubes from the darkness of the 

water bath may appreciably affect re
duction, and it is desirable to read 
tubes as quickly as possible if they are 
to be incubated for additional readings. 
In making readings it was noted that 
the Munsell graderf, (Figure 1, 
above) did not lend itself to quick 
color comparisons, whether it was held 
vertically or horizontally.

A  m o d if ic a tio n  o f  th e  M u n s e ll  g r a d e r  
( F i g u r e  1, b e lo w )  w a s  m a d e  b y  in s e r t in g  
th e  s ta n d a r d  c o lo r  p a p e r s  in to  v e r t ic a l  g la s s  
tu b e s  a n d  m o u n tin g  th e s e  o n  a  m e ta l  s t r ip  
to  s l id e  a lo n g  th e  to p  o f  th e  te s t- tu b e  r a c k .

* Excerpt from “The Resazurin Test in Milk 
Sanitation” a thesis presented to Iowa State College 
in partial fulfillment of the .requirements for the 
degree of M.S. in Veterinary Hygiene.

t  Resazurin color grader, manufactured by the 
Munsell Color Co., Inc., Baltimore, Md.
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Sanitary Standards for Wei&h Cans and Receiving 
Tanks for Raw Milk

Formulated by

International Association of M ilk Sanitarians, 
U nited States Public H ealth Service,

T he D airy Industry Committee

As of June 23, 1947

It is the purpose of the IAMS, USPHS, and DIC in connection with the 
development of the /3A Sanitary Standards program to allow and encourage 

full freedom for inventive genius Or new developments. Weigh Can and Receiv
ing Tank specifications which are developed and which so differ in design, mate
rial, construction, or otherwise, as not to conform with the following standards, 
but which in the opinion of the manufacturer or fabricator are equivalent or 
better, may be submitted at any time for the consideration of IAMS, USPHS, 
and DIC.
3 A  S t a n d a r d s  f o r  W e i g h  C a n s  a n d  

R e c e i v i n g  T a n k s  t o  B e  U s e d  

f o r  R a w  M i l k

(The standards apply equally to 
weigh cans and receiving tanks, ex
ceptions being expressly indicated.)

A. Capacity of Receiving T ank :
1. The maximum capacity of the re

ceiving tank, when receiving milk 
from a single compartment weigh can, 
shall not exceed three times the capac
ity of the weigh can, but in no case 
shall it exceed 3,000 pounds.

2. The maximum capacity of the re
ceiving tank, when receiving milk from 
a double compartment weigh can, shall 
not exceed twice the combined capacity 
of the two compartments of each of the 
weigh cans, but in no case shall it ex
ceed 3,000 pounds.

P u b lic  H e a l th  R e a s o n :  The receiving 
tank should constitute a balance .tank for 
the cooling operation— particularly for 
milk'for consumption in the fluid state — 
so that warm milk receipts are cooled or 
processed without delay.

B. Material:
The material used for bodies, strain

ers (except punched plate), conduits, 
and covers shall be not less than 16 
U. S. standard gauge, 18-8 stainless 
steel, with a carbon content of not more 
than 0.12 percent; except that when 
the capacity of the weigh can exceeds 
700 pounds, or that of the receiving 
tank exceeds 1,400 pounds, the gauge 
of the body of the weigh can and/or 
receiving tank shall be not less than 14 
U. S. standard. The weld area and 
deposited weld metal shall be as cor
rosion. resistant as the parent metal.

The inside surface shall be at least 
as smooth as a No. 4 mill finish on 
stainless steel sheets.

P u b lic  H e a lth  R e a s o n :  Experience has 
demonstrated that 18-8 stainless steel with 
a carbon content of not more than 0.12 
percent, and with No. 4 mill finish, can be 
cleaned and remains smooth, and that 
stainless steel plates must be 16 U. S. 
standard gauge, or heavier, to withstand 
distortions when fabricated into equip
ment of this shape and size.

C. Fabrication:
Welds: All joints and seams shall 

be welded. All joints shall be located
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so as to permit the grinding and polish
ing of the weld. The finish of the weld 
shall not be less than that of the ad
joining metal.

Construction: For the purpose of 
this standard, the following definitions 
apply to the body of the can or tank:

(a) An inside corner is one formed 
by the junction of two or more plane 
surfaces, where the included angle(s) 
is less than 150°.

(b) An outside corner is one formed 
by the junction of two or more plane 
surfaces where the exterior anglers) 
is more than 210°.

(c) The milk zone is the entire 
inner surface of the can or tank, and 
the under side of the cover.

1. Minimum radii: All inside corners 
of the bodies in the milk zone shall 
have radii of not less than J4". In
side corners of strainers and covers 
shall have radii of not less than Y%". 
All junctions of heavy bars or plates, 
as in grids, shall have radii of not less 
than 54". Junctions of bars or rods, 
used as braces with the body of can, 
tank, or cover, shall have radii of not 
less than τ/&".

There shall be no sharp external 
edges.

2. Bracing: The material shall be 
of such gauge, or so braced, as to pro
vide plane surfaces free from depres
sions, indentations, or bulges which 
prevent drainage when the pitch is not: 
greater than 1" in 50".

3. Splash grids, levers, rods, etc.: 
All operating parts in the milk zone 
shall be made of stainless steel or dairy 
metal and shall be removable for clean
ing. There shall be no threads in the 
milk zone.

4. Legs: Legs shall be adjustable 
and with rounded ends. If of hollow 
stock, they shall be sealed and shall be 
of sufficient size and spacing to carry 
the tank when full and to raise the low
est point of the milk outlet at least two 
inches above the floor. Leg and socket 
exteriors shall be corrosion resistant

' or painted, shall have no exposed 
threads, and shall be readily cleanable.
D. Outlet Valves:

The outlet valve (s) disk of the 
weigh can and its operating mechanism 
shall be entirely removable for clean
ing, shall have no threads, and shall 
have no inside corners with radii of 
less than The material of the
outlet valve and seat shall be of stain
less steel or dairy metal.

The outlet of the receiving tank shall 
be of sanitary construction, readily 
cleanable, and shall comply with 3A 
Sanitary Standards for Fittings.

The exterior body of a vertical out
let valve shall be protected with a 
sloping drip guard or skirt to prevent 
entrance of liquids or foreign matter 
into the receiving tank or into milk.

E. Conduit: ^
When a vertical conduit is used be

tween the weigh can and the receiving 
tank, it shall be provided with a skirt or 
sloping drip deflector, of sufficient 
radius to extend over the opening in 
the cover of the receiving tank, irre
spective of the position of the conduit 
with respect to the center of the said 
opening. In case of a close connec
tion, the weigh tank valve deflector 
shall be considered sufficient if said 
deflector is not more than 6" from the 
receiving tank cover.

The drip deflector shall be located as 
near to the receiving tank cover as the 
maximum vertical travel of the weigh 
.can permits without contact therewith 
and still provide room for removal of 
conduit. If the conduit consists of two 
vertical sections, both sections shall be 
provided with drip deflectors, the one 
on the upper portion being located ef
fectively to protect the sleeve joint. If 
the location of the drip deflector inter
feres with the assembly of the conduit, 
the deflector may be removable, pro
vided the design of the conduit is such 
that drip can at no time pass be
tween the conduit and the removable 
deflector.
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Conduits shall be designed and con
structed so that the entire interior sur
faces are accessible to sight and for 
cleaning; that is, that all bends are re
movable, and that no section is more 
than 36" long.

F. W eigh Can Strainer:

The weigh can strainer shall be re
movable, and the bottom shall be above 
the level of the rated capacity of the 
weigh can·. The straining area shall 
consist of punched metal, of not less 
than 14 U. S. standard gauge, with a 
selvage of not less than y2", with no 
perforations within y2" of the edge. 
The perforations in the strainer shall 
be 3/16" in diameter, and the burrs 
shall be removed.

G. Covers:
Covers shall be provided and shall 

be designed and fitted to prevent the 
entrance of liquids or foreign matter 
into the weigh can, strainer hopper, or 
receiving tank; i.e. shall be sloped to 
provide drainage from the surface, and 
fit over the edges of the parts they 
cover. The cover of the weigh can 
shall be provided with an opening for 
sampling. All openings in the covers 
shall be flanged upward at least Jfj"; 
and if not continually in use shall be 
provided with covers which fit over 
the flanges.

Rods or other functional parts which 
operate through the cover shall be pro
vided with drip deflectors located to 
provide maximum effectiveness.

The strainer hopper cover shall be 
separate from the weigh can cover.

Make room reservations now for the thirty-fourth annual meeting.

Hotel Schroeder, Milwaukee, Wisconsin, October 16-18.
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Sanitary Standards for Pumps for Milk and 
Milk Products

Formulated by

I nternational Association of Milk Sanitarians, 
United States Public Health Service,

T he D airy Industry Committee

It  is the purpose of the IAMS, USPHS, and DIC in connection with the 
development of the 3A Sanitary Standards program, to allow and encourage 

full freedom for inventive genius or new developments. Milk pump specifica
tions which are developed and which sp differ in design, material, construction, 
or otherwise, so as not to conform with the following standards, but which in 
the opinion of the manufacturer or fabricator are equivalent or better, may be 
submitted at any time for the consideration of IAMS, USPHS, and DIC.

2. The parts forming "the space be
tween the motor and the pump body 
shall be constructed in such a way that 
they are easily accessible for cleaning, 
and drain freely.

3. If legs are used, they shall be 
smooth with rounded ends and no ex
posed threads. Legs made of hollow 
stock shall be sealed. On pumps with 
legs designed to be fixed to the floor 
the minimum clearance between the 
lowest part of the base and the floor 
shall be four inches.

a. Readily portable pumps not 
permanently attached may have 
leg heights of 2 inches. (Readily 
portable pumps are defined as 
those having a base area of not 
more than one square foot, or, 
in the case of motor mounted 
pumps, an area encompassed by 
the legs that does not exceed 
one square foot.)

b. Bases when used shall be con
structed without ribs or flanges 
and shall have a smooth top and 
bottom surface.

- 4. Pumps which because of their
size and type cannot be mounted on 
legs, shall be mounted on a base de
signed for grouting and sealing.

3A S t a n d a r d s  f o r  C e n t r i f u g a l  a n d

P o s i t i v e  R o t a r y  T y p e  P u m p s

A. M aterial:
1. All metal pump parts having any 

surface in contact with the product 
shall be constructed of dairy metal con
sisting of stainless steel, nickel alloy, or 
equally corrosion resistant material, 
that is nontoxic and nonabsorbent.

a. All milk contact surfaces shall 
be finished to a equivalent of not 
less than 120 grit finish properly 
applied.

b. All outside surfaces shall be 
smooth and easily cleanable.

2. Exteriors of structural parts not 
in contact with the product shall be of 
corrosion resistant material with a 
smooth finish; or shall be rendered 
corrosion resistant or painted, and 
shall be so constructed as to be easily 
cleanable.

B. Construction:

1. All milk contact surfaces shall· be 
readily removable Or accessible for 
cleaning and inspection. All exterior 
surfaces shall be self-draining.
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5. The driving means between the 
impeller or rotor and the pump shaft 
shall be so arranged as not to form a 
pocket or crevice that is not readily 
cleanable.

6. Threads shall not be in contact 
with the product.

(Until January 1, 1949, manufacture of 
3A Standard pumps with threads in the 
milk zone shall be permitted when open 
type nuts are used.)
7. All surfaces in contact with the 

product shall have smooth, rounded 
corners and shall be readily accessible 
for cleaning.

C. Openings:
1. Inlets'and outlets shall conform 

with the 3A Sanitary Standards for 
Fittings.

D. Shaft Seal:
1. Seal shall be of the sanitary type, 

easily removable for inspection and 
cleaning, and shall be constructed of 
material not injurious to milk.

E. Gaskets:
1. Single service gaskets of the sani

tary type, or removable rubber type 
gaskets that can be easily cleaned, shall 
be used.

F. Mountings:
1. Mountings of motor, pump, and 

drive shall be of sanitary construction 
and shall be either sealed to the base 
or mounted to permit easy cleaning 
with minimum clearance of not less 
than one inch.

G. Sealing:
1. Timing pumps used in connection 

with high temperature short time 
pasteurizing equipment shall be pro
vided with an easily accessible or ex
ternally visible seal or seals to limit 
the maximum capacity of the pump. 
The seal or seals shall prevent the 
changing of the maximum speed of 
the pump, either by adjustment of the 
drive or replacement of pulleys or belt. 
(This shall be effective not later than 
January 1, 1949.)

Make room reservations now for the thirty-fourth annual meeting.

Hotel Schroeder, Milwaukee, Wisconsin, October 16-18.
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Report of Committee on Frozen Dessert Sanitation
' T ’h e r e  should be and . in many in-

stances there is a great revival in ice 
cream and frozen dessert sanitation. 
During the War, sanitation, like a 
great many other things was neglected. 
Along with sanitation went the high 
quality of the products. Anything 
would sell at a good profit so why 
bother with quality. This was a 
mighty tempting situation for the com
pany with weak moral fiber. It like
wise was hard on the manufacturer who 
placed quality first for he had to suffer 
at the hands of the unscrupulous manu
facturer in many different ways. 
However, the wise and far-seeing com
pany maintained their quality and 
built for the future.

Every health department should, if 
they have not already done so, start an 
intensive campaign to correct the bad 
habits of sanitation that were tolerated 
during the War. Make them clean up, 
and replace old, rusty, delapidated and 
antiquated machinery and equipment 
with modern machinery and equip
ment. Make them clean up and stay 
clean. They will appreciate it and 
thank you for it.

I n d u s t r y  A h e a d  o f  I n s p e c t o r s

It has been my observation over a 
period of 30 years or more that indus
try is always ahead of the sanitary in
spector. The reverse should be true if. 
the inspector knows his business and 
keeps up-to-date on all the latest de
velopments not only in machinery and 
manufacturing but in sanitation. For 
example, how many inspectors know 
what industry plans for the future? 
How these plans will affect the 
product?

The chief concern of the ice cream 
industry at present is to increase per 
capita consumption  ̂of ice cream. 
Their goal is one billion gallons per

year within the next ten years (1955). 
This is a big increase in consumption 
when you consider that they sold less 
than half that amount in 1945. Their 
program as outlined by the Executive 
Secretary, R. C. Hibben, is (a) 
Quality of Products, (b) Aggressive 
but intelligent merchandising, (c) 
Good public relations, (d) Sensible in
dustry relations, (e) Meeting competi
tion outside the industry, (f) Intelli
gent handling· of detrimental legisla
tion, and (g) Taking advantage of new 
inventions and new economic condi
tions. The above doubtless represents 
the thinking of the frozen desserts in
dustry at the moment a«d their plans 
for the next few years.

It is interesting to note that their 
first consideration is quality. In dis
cussing quality, they point out that 
quality should not be confused with 
richness in ice cream. The average 
ice cream before the war contained
12.5 percent butterfat and 10.5 percent > 
total milk solids. If properly made 
with quality products as basic ingredi
ents, no finer ice cream can be pro
duced than made under the above av
erage formula.

F u t u r e  D e v e l o p m e n t s  i n  I c e  

C r e a m  M i x e s

Will the dry ice cream mix replace 
the fresh liquid mixes ? The answer is 
No, both will be used. The dry mix 
was developed as a war time measure, 
and fulfilled a great need since it oc
cupied small space and could be shipped 
great distances. However, it must 
now compete with fresh liquid mix on 
more even terms. The best opinion at 
the moment is. that the future accept
ance of dry mix in this country de
pends upon its cost, convenience, and 

, quality. Its greatest acceptance in any 
event will be by the housewife and the
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manufacturer-retailer. Dr. Krog in 
his report discusses some of the sani
tary implications and problems of con
trol of dry mix.

Frozen cream, plastic cream, and 
unsalted butter will be used in many 
parts of the country due to the scarcity 
of fresh cream. Each year progress is 
made in improving the quality of these 
products. They are usually used to 
supplement fresh cream in making ice 
cream. None make as fine an ice cream 
as good quality fresh cream. If over 
50 percent frozen cream is used, a stale 
flavor often results. These are some 
of the more important problems in the 
ice cream industry.

Reports of other members of the 
Committee follow: These are always
interesting since they reflect the prob
lems and thinking from a wide variety 
of places.

ICE CREAM IN CANADA
W. C .  C a m e r o n

D e p a r tm e n t o f  A g r ic u l tu r e ,  O tta w a , C an ada

Due to the continuation throughout 
the year of government orders respect
ing the composition of ice cream and 
the volume of mix manufactured, there 
have been no material changes in the 
Canadian ice cream industry. Ingredi
ents. such as fruits, dried skimmed 
milk, and gelatin are still in relatively 
short oveall supply, and although slight 
increases were made in sugar quotas 
the trade is still restricted to seventy 
per centum of their 1941 usage. Suf
ficient supplies of glucose, cprn syrup, 
etc. were not always available as sub
stitutes. Such conditions have affected 
the quality of ice cream, with the result 
that in some districts, quality is below 
that of last year. At times, some firms 
were obliged to use fairly large pro
portions of sugar substitutes (up to 50 
percent of total sweetening agents), 
and it was found that some brands of 
glucose im'parted undesirable flavors to 
the finished ice cream. Thus some 
vanilla ice cream had almost a butter

scotch color due to the use of poor 
quality glucose and partially caramel
ized roller process skimmilk powder. 
It has also been noticed that when the 
serum solid content of ice cream was 
over YZyft percent and one half of the 
sweetening agent was glucose, the fin
ished ice cream had almost a chalky 
texture. This is.very noticeable when 
the ice cream has been held in storage 
for any length of time.

The ice cream manufacturer today is 
quite concerned about the increase in 
cost of his basic mix. The recent (1st 
October) increases in the price of milk 
to producers supplying all fluid 
markets has caused corresponding in
creases in the price of surplus milk and 
fat from such markets. Prices of im
ported ingredients are, in many cases, 
somewhat higher, and as the retail and 
wholesale ceiling prices, of the finished 
ice cream are still in effect across 
Canada, the manufacturer has been en
deavoring to lower the initial cost of 
his finished mix. Reductions have been 
made in several ways, such as (1) re
duction of dried egg yolk content, (2) 
lowering the fat content to a figure 
closer to the legal minimum of 9.5 per
cent, (3) lowering the total solid con
tent to a figure closer to the legal mini
mum of 34 percent, instead of being 
35 percent and upwards, and (4) closer 
overrun control with a maintenance of 
110 to 115 percent on bulk ice cream.

The amount of new equipment 
available for distribution to the trade 
was not as large as anticipated, due 
largely to shortage of raw materials 
and labor difficulties. However, re
ports from all parts of Canada indicate 
that both large and small manufactur
ers are anxious to improve their facili
ties and install , modern equipment, all 
of which augurs well for future 
progress.

As would be expected, ice cream has 
continued in short supply throughout 
the year, but consumers generally ap
pear to have accepted this condition 
quite readily. The overall production
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of ice cream in Canada has been 
slightly lower during 1946 compared 
with the previous year, due largely to 
almost complete demobilization of the 
armed forces. However, the industry 
as a whole is still optimistic as to the 
future, for it feels that as soon as gov
ernment restrictions are removed and 
ingredients are in plentiful supply, 
there will be a decided increase in pro
duction and marked improvement in the 
quality of all products manufactured.

SOME PROBLEMS 
CONFRONTING THE EAST

A n d r e w  J .  K r o g

D e p a r tm e n t  o f  H e a lth , P la in f ie ld , N .  J.

P o w d e r e d  M i x e s

Ice cream mix, complete except for 
flavoring, is becoming increasingly 
available in powdered sterile form. 
These powders, merely on incorporat
ing water, yield mixes of standard fat, 
serum solids, sugar, and stabilizer 
percentages.

Powdered mixes have stimulated 
freezing equipment installations by 
soda fountains and roadside stands. 
Powdered mixes have brought back 
into use small freezing equipment made 
idle when limitation orders decreased 
the ice cream mix manufactured during 
wartime. Such mixes permit freezer 
operators to be stocked against heavy 
and unusual demands when liquid mix 
is used the plant supplying it is usually 
not in a position to ship promptly 
enough to take care of emergency re
quirements.

The small freezing units are gener
ally accompanied by hardening cabi
nets and frequently by ‘tempering 
boxes’, though many roadside stands 
and retaurants omit them because 
other ‘above freezing’ refrigeration 
facilities are available.

A mix must be cold, preferably be
tween 30° and 35° F., before it is 
placed into the ice cream freezer to 
obtain a product of satisfactory texture 
and body. Warm water disperses the

mix powder more efficienti}- than cold 
but takes longer to cool to freezing 
temperature.

Since mix powders are hygroscopic, 
they are generally purchased in tins 
which make only enough for four to ten 
freezer batches; most users are dis
couraged from ordering bulk-packed 
mix powders after noting the ‘caking’ 
of powder in opened containers.

Single freezer operators are de
pendent on the weather to a greater 
degree than the larger ice cream plants 
since their mix tempering and ice 
cream hardening facilities are more 
limited. ‘Freezer Fresh’ ice cream is a 
favored feature. The unflavored, tem
pered mix must be ‘ready’. A few 
days of inclement weather may find 
the operator with a cabinetful of tem
pered mix, and the lack of oppor
tunity to freze it because of a harden
ing box which is also fall.

To stimulate sales, a variety of 
flavors is kept on hand. One tin of 
powder, enough for a number of 
batches, may be used to prepare single 
freezer batches of a half dozen flavors. 
Flavoring materials are more eco
nomical when purchased in sizes large 
enough for a few batches. The opened 
flavoring containers are customarily 
stored in the ‘above freezing’ compart
ment until the contents are used up. 
The pH of fruit flavors favors mold 
growth on the surfaces if the flavoring 
is not utilized promptly.

T h e  C o n t r o l  A s p e c t  o f  I c e  C r e a m  

f r o m  P o w d e r e d  M i x e s

Let us assume that the commercial 
mix powder in the sealed container is 
sterile; let us assume further that the 
dilution water is sterile. The recon
stituted mix . is just as good a growth 
medium for microorganisms as any 
other ice cream mix.

In developing control systems for 
dairy products we have tried to im
press milk producers with thfc need for 
rapidly cooling the milk from all cows, 
even the healthiest; we may not have
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used the terms but we have pointed 
out that, the mammary is a modified 
ectodermal gland; that as such, it can 
be expected to harbor staphylococci; 
that these organisms, permitted to 
grow in a medium containing carbo
hydrate and protein, will form entero- 
toxin which is not destroyed by 
pasteurization heat and will yield gas
troenteritis—whose symptoms become 
more violent in the younger human 
user.

In our restaurant and bakery sani
tation codes we have required the .boil
ing of cream and custard type pud
dings and fillings, careful handling of 
the freshly boiled materials, and 
prompt refrigeration of the completed 
articles. We have warned against the 
extended storage of salads, stuffings, 
etc. because of their carbohydrate and 
protein content. We have arranged 
food handlers’ courses to teach the ele
ments of ‘safe’ food production arid 
handling. We have been stymied bys 
the flash outbreaks of gastroenteritis 
brought on by picnics and socials 
where foods, prepared in homes be
yond reproach from the domestic as
pect, have become dangerous through 
the extended growth of these staphylo
cocci·—recoverable from anybody’s 
skin.

It has taken years to get some large 
ice cream plants to the point of bring
ing vanilla and chocolate bulk-packed 
products to market in a satisfactory 
coliform-free condition. It will prob
ably take more years before the fruit 
and nut-flavored bulk and the various 
packaged products reach the same 
status. We want to achieve this goal, 
since if a processing temperature high 
enough1 to inactivate staphylococcus en- 
terotoxin is used, the absence of coli- 
forms or their presence in only limited 
number, indicates that enterotoxin- 
forming staphylococci have not been 
reintroduced either and the health-pro
moting characteristics of dairy protein, 
carbohydrate, fat, and minerals will not

be accompanied by health-retarding 
symptomology.

The powdered mix in the household 
size package may be a boon to the busy 
mother, but the “commercial size” is 
destined to complicate dairy products 
control.

Any milk producer knows that it is 
stupid to try to cool milk by merely 

. letting a can sit in a ir ; the milk in the 
center of the can would go sour. 
“Souring” organisms would be absent 
in the lukewarm mix made from sterile 
powder; staphylococci introduced by 
careless handling or careless washing 
would not. The slow cooling of the 
can of mix would give the staphylo
cocci opportunity for luxuriant growth. 
Their metabolism would not be in
hibited by the competitive lactic flora- 
and you can’t taste enterotoxin.
. In a single day, one counter freezer 

operated continuously might make 
twenty or thirty batches of ice cream, 
and the bacterial characteristics of each 
of the batches might be completely dif
ferent because of the tempering inter
vals involved after dispersing the mix 
powder and the flavoring materials em
ployed.

If we consider the limited ice cream 
control programs of even our advanced 
municipalities, it is clear that present 
approaches will not insure satisfactory 
products to consumers, It is time to 
examine the reasoning which led to the 
present system.

D a i r y  P r o d .u c t s  C o n t r o l  

D e v e l o p m e n t s

When the milk, cream, and ice cream 
sheds were defined by the municipality 
limits (when ice cream was a sweet
ened flavored cream stirred until 
frozen) and families gave up their 
cows to buy dairy products from nearby 
farms, the taxpayers appointed repre
sentatives to visit the farms to 
see that only products from “decent” 
places were permitted to enter the 
market.

When a farm supplying one munici
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pality began supplying another, it 
came under a dual inspection. When 
farmers began selling their milk to 
processing plants, more municipalities 
became involved. Each individual 
municipality attempted its own control 
program.

Uniformity of regulations and inter
pretations were, of course, impossible; 
the municipality of 5,000 population 
could not afford to implement a system 
constructed for an area of 500,000.

Science established that the quality 
of products could be measured by much 
more critical methods than visual in
spection of production and processing 
facilities; but the dairy products con
trol program of even some of our larg
est municipalities and states do not yet 
go. beyond this.

What is most remarkable is that one 
of the governmental agencies recog
nized that in dairy control, the con
sumer (through his representative— 
the government) was attempting to 
render a service which in the case of 
less perishable food commodities, was 
always regarded as the merchandiser’s 
responsibility, namely, that the burden 
of proving that his wares are suitable 
for market rests on the merchandiser.

With further development of urban 
areas, farms adjacent to them were as
sessed at higher land values than those 
at some distance. Transportation costs 
from distant points offset the higher 
taxes to a degree but milk produced at· 
nearby farms went primarily into fluid 
milk channels while that from distant 
points went into cream and other prod
ucts.

If cream is not processed at a tem
perature high enough to inactivate 
staphylococcus enterotoxin, it is obvi
ously as potentially dangerous as milk 
with a history of similar production 
and handling. The practice of divid
ing cream into products for “fluid” and 
“manufactured” utilization grew on the 
assumption that the cream for manufac
turing would be processed at the 
higher temperatures.

Farms located at the greatest dis
tances from market had no choice but 
to have their milk converted ultimately 
to butter and other products where 
processing sublimated the character
istics of the raw materials quite com
pletely. Municipalities did not even 
attempt to inspect farms located in the 
area from which such products were 
drawn.

While some advanced municipalities 
demanded that the merchandisers of 
milk and other dairy products prove 
that .the raw supplies adhered to cer
tain definite standards before being 
utilized and that the finished materials 
also subscribed to definite levels, the 
law of supply and demand was ignored. 
These municipalities were able to pro
vide their consumers with fully satis
factory products when surpluses forced 
the industry to compete for markets. 
When supplies went short, however, 
these same municiaplities were forced 
to accept merchandise which ad
mittedly did not meet regulations be
cause no common floor covered the 
codes of adjacent areas and the first re
quirement of the agency under pres
sure was to get products, regardless of 
quality.

At, the fringe of the milk shed, the 
cream producers entered the milk 
market when supplies were-short; in 
the same way, producers for the butter 
market entered the cream zone. The 
drastic increase of the milk shed 
brought on by the war influenced other 
areas as well.

Before the war, the ice cream shed' 
might have been considered the world 
—Danish, Argentinean, and Australian 
butter were regularly imported for 
utilization by the ice cream industry as 
well as for table use by consumers. 
The transportation differential never 
made it profitable to ship cream from 
these lands. (If it had, probably some 
municipalities would have sent their 
inspectors to examine the foreign 
farms.)
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T he P ractical Solution

Years of experience have established 
that regardless of the state of the 
market, it is the condition of the prod
uct as it reaches the consumers that is 
important; that pathogens, the flora of 
udder infection or of diseased- handlers 
and readily inactivated by pasteuriza
tion are less significant in milk for 
pasteurization than enterotoxin; that 
where definite control of fluid milk pro
duction and processing is not prac
ticed, the products must be submitted 
to high enough heat treatment to in
activate enterotoxin, as well as patho
gens, then kept uricontaminated in any 
way until they reach consumers.

The size of the milk shed alone 
makes it impossible for municipal or 
even state governments to check on the 
efficiency of the control systems main
tained by producing and processing 
organizations; only a system country 
wide in scope and fully standardized 
to provide a definite quality floor, could 
function. Such a system, if advocated 
by individual government agencies, 
would break down in “short” periods 
just as its predecessors did. A system, 
to be practical, would have to be estab
lished and maintained by an organiza
tion in which industry and government 

.(consumers’) representatives cooper
ate..

Temperatures adequate to inactivate 
enterotoxin positively would destroy 
the cream line and alter the flavor, so 
that to continue fluid milk as we know 
it, supplies for that product would 
have to meet more stringent standards 
than that for others. The merchandis
ers would have to provide data devel
oped by units they operate and to be 
licensed and supervised by the indus
try-government agency to establish the 
adequacy of their products at various 
stages, as well as at the final point, 
before being permitted to enter the 
market.

The calibration methods would have 
to be made defirtite and really em
ployed. Personnel would have to be

fully qualified and subject to definite 
supervision. L. H. Black’s report on 
“official” control laboratories shows 
that even at this plane the lack of equi
valent resources and the absence of 
standardization have resulted in com
pletely ineffective work.

If merchandisers are made uniformly 
responsible for the caliber of their 
products, regardless of where marketed, 
the large ice cream plant whose prod
ucts may be distributed in several 
states, will be forced by the regulation 
floor to improve those items which have 
been ignored up to now. The practice 
of manufacturing a large assortment 
of varieties would be discouraged. 
These are never subjected to official 
scrutiny at present because the limited 
facilities of health departments permit 
examination usually of only the fastest 
moving staples. The small powdered- 
mix, single freezer installation would 
have to meet the identical standards.

The dairy industries and consumers 
would . both benefit tremendously by 
this method of control. The variable 
demands of different health depart
ments through overlapping jurisdic
tions have discouraged the industry 
from repeating their requests for 
standardization, they will continue to 
assume that anything permitted to 
enter an area as human food is safe 
and health promoting. Raw milk 
availability in many markets shows 
how ridiculous is this assumption.

T he Mix I ngredients

When the federal government re
voked its set aside orders, milk which 
entered powder channels was attracted 
to the cream market instead of return
ing to butter use from which it was 
drawn originally by the government 
price policy. O.P.A. policing kept but
ter manufacturers from competing for 
these “liberated” supplies. Cream was- 
short, and ice cream manufacturers had 
just been released from their limitation 
orders. While.the laws of most states 
require that the cream used for the ice
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cream mix would be of “fluid grade”, 
a review of cream shipments of last 
year will show that if government 
agencies attempted to control quality, 
industry pressure soon discouraged 
them.

It is no wonder, then, why milk and 
cream producers and processors have 
come to the conclusion that govern-, 
ment controls up to now have fluctu
ated with supply and demand, be
cause of the pricing situation more ice 
cream was made last year using cream 
than during preceding periods.

It is particularly grotesque to find 
that many of the health departments 
which did not object to substandard 
cream going into either their fluid or 
ice cream channels denied the use of 
butter oil to ice cream plants. This 
latter product is a fat concentrate in 
which processing eliminates flora that 
require moisture for their metabolism 
and also undesirable materials which 
are water soluble.

Milk, cream, and condensed skim 
milk are only some of the ingredients 
which may be used in ice cream manu
facture. From the chemical aspect, ex
cept for sweetening, flavoring, and 
stablizing materials, the solids should 
come from dairy origin. The sterile 
protein of washed curd is as' desirable 
as c.p. edible casein, and from the nu
tritional angle more desirable than the 
same protein from a poor condensed, 
skim milk. A review of present dairy 
products formulae shows that fat can 
be supplied through cream (fresh, 
frozen, sweetened, or concentrated 
plastic), butter or butter oil, or whole 
condensed (fresh, frozen, sweetened) 
milk or powder. Protein can be de
rived from equivalent forms; even 
washed curd prepared during flush 
seasons and frozen until use has been 
employed successfully.

An ice cream mix derived entirely 
from “fresh fluid products” will cer
tainly cost more than one made en
tirely from concentrates prepared dur
ing flush seasons. Our ice cream

labelling laws should possibly demand 
for the consumers’ economic protec
tion the clear identification of the 
materials and the formulation em
ployed; but from the health aspect, 
what must be demanded is the inacti
vation of enterotoxin by processing 
methods, regardless of the source of 
ingredients and the prevention of any 
contamination following that heat treat
ment.

The utilization of protein from other 
than whole or skim milk concentrates 
will make more nutritious ice cream 
available. The lactose concentration 
is what limits the quantity of dairy 
protein which may be incorporated into 
the ice cream mix.

When lactose percentages exceed 
certain limits the product . becomes 
‘sandy’. Nutritionists will confirm 
that the prime value of dairy products 
lies in the concentration of tryptophane 
and other essential amino acids present 
in casein. Why not, then, permit 
washed curd as a satisfactory ice cream 
ingredient to the consumers’ definite 
benefit ?

In order to increase mix solids, the 
practice has developed of adding to the 
mix materials not yet classiled as fillers. 
Thus, while starch is definitely frowned 
on and stabilizers are not permitted 
beyond the 0.5 percent level, and vege
table proteins are considered adulter
ants, sugars, instead of representing 
merely the sweeteners (sucrose, dex
trose, invert, and maltose) now include 
hydrolysis products—dextrins and dex- 
trans—whose sweetening properties 
are insignificant.

Ice cream manufacturers vary their 
mixes depending on market conditions. 
Ice cream technology has eleVated 
pasteurization temperatures primarily 
to accommodate the use of recently de
veloped stabilizers. The range has 
has been reached by some plants al
ready where enterotoxin is automatic
ally inactivated. But what health de
partment has attempted to check tht 
holdover practices at even milk plants ?
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Certainly, checking the storage meth
ods at large ice cream plants or the 
powdered mix freezers is beyond the 
ability of the municipal departments.

Eggs in fresh, frozen, and powdered 
form are accepted constituents of the 
ice cream mix. Egg products in 
powdered form whose solids are only 
partially derived from eggs now are 
available to the industry. The non
egg materials are not clearly defined 
as to their origin or percentage. When 
milk solids or sweeteners are not the 
egg diluents, these egg products may 
introduce solids beyond the legal defi
nition of ice cream. Possibly this 
committee can form a unit to check on 
the acceptability of such materials.

Mix P rocessing

The past few years have brought no 
drastic changes to basic processing. 
JTie old style permanent piston packing 
homogenizer has largely been replaced 
by the sanitary head models. Low 
pressure machines and sonic vibrators 
developed a number of years ago but 
have not yet been accepted to very 
great extent by the industry. Butter 
and butter oil mix processing have gen
erally necessitated the use, of higher 
speed agitators in pasteurizer vats; in 
some plants the butter is processed to 
a cream by a step-homogenization and 
check-valve system. Since in ice cream 
plants homogenization usually follows 
the pasteurization process, many plants 
have, to insure the non-introduction of 
coliforms from homogenizers, arranged 
to circulate the hot mix through the 
homogenizer and back to the mix tank 
for five minutes before directing it over 
the cooler.

Pasteurization temperatures were 
elevated as noted above, to take advan
tage of the newly developed stabilizing 
materials. Elevations as high as 
180°F. for thirty minutes are com
monly employed by many large instal
lations. Such temperatures can be ex
pected to affect staphylococcus entero- 
toxin appreciably.

Plate equipment for regeneration 
and cooling has not come into great 
use in ice cream plants, as yet. The 
viscosities of stabilized ice cream 
mixes of 35 percent or higher solids 
has led to the assumption that plate 
equipment could not handle such ma
terials efficiently, but some plants have 
found this type of equipment particu
larly advantageous because of its re
generation features. Some installa
tions employ surface coolers for the 
final temperature drop.

Refrigerated storage , tanks are 
rapidly becoming prominent, and by 
maintaining a storage temperature in 
the range of 30°-35°F., bacterial de
velopment is retarded quite completely.

With respect to the mix powder 
users, when they have been taught the 
essentials· of cleaning and sterilizing 
and of proper refrigeration practice, 
very satisfactory products have been 
obtained. Some have installed “wet 
boxes” of the type used by dairy farm
ers for tempering the prepared mixes. 
Others have set cans of mix into tubs 
containing ice and water. These 
methods are not satisfactory, unless 
stirring or agitation is employed, until 
the mix has been reduced to the de
sired temperature.

The claims of sterilizer manufac
turers continue to bewilder. Too few 
disclose that adequate cleaning must 
precede the successful use of the most 
potent preparations. If an equipment 
surface has not been cleaned com
pletely, only heat is fully reliable as a 
sterilization agent.

In conjunction with the sterilizers, 
too few regulatory agencies recognize 
the variation of activity of hypochlo
rites buffered at different levels. The 
quaternaries, too, have limitations, and 
should not be accepted as a substitute 
for cleansing agents and elbow grease.

Our Committee was formed to pro
mote the consumers’ welfare, and we 
can be of greatest service by focusing 
attention on the problems discussed 
above to accelerate the development of
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a uniform, country-wide, industry- 
maintained, and industry-government 
policed, practical control system which, 
by permitting only satisfactory prod
ucts to come to market, will give con
sumers the nutrients and high degree 
of sanitary protection that they are 
entitled to.

REGULATORY CONTROL OF 
FROZEN DESSERTS

O. A. Ghiggoile
D e p a r tm e n t  o f  A g r ic u l tu r e , S a c ra m e n to ,  

C a lifo rn ia

Laws dealing with the control of 
frozen dairy desserts have been on the 
California statutes for several years, 
ever since the first requirements cov
ering dairy products were drawn up. 
It was not until 1927, however, that 
ice cream and similar frozen products 
came in for specialized legislation, hav
ing to do with requirements pertaining 
to quality, food value, composition, 
and sanitation. At that time the legis
lature passed laws setting a bacterial 
limit on frozen dairy products requir
ing ice cream to contain 1.6 pounds of 
food solids in each gallon, and raising 
the annual factory license fee of one 
dollar to the minimum of twenty-five 
dollars. The legislature not only set 
up the new and almost revolutionary- 
ice cream standards, but through a 
license fee provided funds to carry out 
the enforcement of the standards. 
Credit for raising the fees sufficient to 
enable proper enforcement goes to the 
ice cream industry which requested 
such legislation and proper enforce
ment. The funds were sufficient to pro
vide for the services of two full-time 
men who devoted their time to this 
program. As the number of ice cream 
manufacturers increased and the vol
ume increased it was possible to double 
the personnel and at present four men 
are employed in ice cream control work 
in addition to the clerical and labora
tory staff.

Legal Standards

California thus became, one of the 
first states to adopt a bacterial standard 
for frozen desserts and to require a 
definite amount of food solids in each 
unit of frozen dessert. The food solids 
standard indirectly controls the amount 
of air or overrun permitted in ice 
cream. I believe California was also 
the first state to establish a statewide 
comprehensive system of control work 
pertaining to frozen desserts. The en
tire program is patterned after the 
market milk control program, which 
has developed into a comprehensive 
program.

The problems which attend the pro
duction of quality frozen desserts differ 
somewhat from those having to do with 
market milk quality, but there are cer
tain fundamentals common to both 
products which form a basis upon 
which to build a constructive frozen 
dessert control program.

Our first task was to work out a 
suitable technique for making bacterio
logical determinations since no stand
ard method existed at that time. Bac
teria in milk is reported on the milli
liter basis, but this method was not 
adaptable to ice cream with any de
gree of accuracy. By a series of tests 
it was determined that a milliliter of 
ice cream weighed as much as 1.0553 
grams and as little as' 0.7804 gram. 
Therefore, when the bacterial stand
ard was adopted, the gram was used 
as a basis and not the milliliter. Our 
first bacteria standard on frozen des
serts was 150,000 per gram maximum. 
The standard has since been reduced 
and is now 75,000 per gram. Special 
equipment has been devised by our 
laboratory staff for weighing the one 
gram charges.

At this point it might be well to pro
vide a table giving the legal standards 
on frozen desserts in California. The 
standards listed in table 1 are now in 
effect with the exception of the stand
ards for food solids per gallon, which, 
as a wartime measurp, have been re
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duced to 1.4 pounds per gallon for ice 
cream and 1.1 pounds per gallon for 
ice milk. The minimum-milk fat con
tent for plain ice cream has been re
duced to 8 percent.

Ignoring for the time being the war
time standard, ice cream is required to

cream with 40 percent food solids 
would only need to weigh 4 pounds per 
gallon, while one with 36 percent of 
food solids must weigh 4.5 pounds per 
gallon to meet the standard.

While the operation of this standard 
has done much to bring about an im-

, T a b l e  1

LEGAL STANDARDS FOR FROZEN DESSERTS IN CALIFORNIA
Product Milk

fat

Ice cream (plain) 10%

Ice cream (fruit) 8%

Ice cream (nut) 8%

Ice cream (French 
or custard)

10%

Ice cream mix 10%

Ice milk 4%

Ice milk mix 4%

Sherbet Less than 
4%

Bacteria Stabilizer Fruits
count ‘

75,000 Not over 
0.6 of 1%

75,000 Not over 
0.6 of 1% 3%

75,000 Not over 
0.6 of 1%

75,000 Not over 
0.6 of 1%

75,000 Not over 
0.6 of 1%

75,000' Notover 
0.6 of 1%

75,000 Not over 
0.6 of 1%

75,000 Not over 
0.6 of 1%

10%

Nuts solids Eggs Acid
per

Food
gallon

as

. Citric
1.6
lbs.
1.6
lbs.

1% 1.6
lbs.
1.6
lbs.

5 doz. 
Yolks

to
90 lbs.

1.3
lbs.

Mix

.2 of 
1%

contain 1.6 pounds of solids in each 
gallon. This figure is determined by 
multiplying the percentage of total food 
solids by the average weight of ice 
cream. For instance, if several quarts 
of ice cream were weighed and found 
to average 4.5 pounds per gallon and 
the laboratory analysis showed the 
product to contain 36 percent total 
solids, the ice cream would contain 1.62 
pounds of total food solids per gallon. 
This standard is rather unique in that 
it combines the features of a minimum 
weight standard with a total solids 
standard. Therefore, an ice cream 
with a high milk fat and food solids 
content may weigh less per gallon and 
still meet the requirements, whereas 
ice cream with a lower percentage of 
food solids must weigh more to meet 
the standard. For example, an ice

provement in the texture, body, and 
weight of ice cream, we still receive 
complaints from consumers who do not 
understand how the standard works. 
Some consider only the weight of .ice 
cream when making a purchase and 
give no thought to its richness and 
food solids content. Naturally in the 
absence of proper standards the weight 
can be made up with water or other 
ingredients having no food value. After 
all, the food value is the thinp that 
counts and the one factor that deter
mines the true value of the product. 
Without this standard there would be 
no limit on the amount of air that un
scrupulous manufacturers may in
corporate into ice cream.

Since the milk fat requirement is an 
old established standard, it probably is 
not necessary to comment upon its im
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portance or necessity. Milk fat has 
been the yardstick for measuring the 
value of dairy products for years. It 
is an expensive ingredient and one 
most likely to be curtailed in the event 
of a price war or during periods of in
tense competitive activity. No one, 
therefore, can question the wisdom of 
a milk fat standard for frozen desserts. 
Milk fat also influences to a great ex
tent the quality of frozen desserts. The 
industry realizes this fact, and to their 
credit it must be said that frozen des
serts with a few minor exceptions con
tain milk fat in excess of the minimum 
required by law.

Sampling P rocedure

When the frozen dessert control pro
gram was started it was necessary to 
devise methods for taking samples and 
equipment for keeping the samples 
frozen until they reached the labora
tory. Naturally a bacteria count would 
be of no value on a sample which was 
allowed to become warm from the time 
it was taken until it arrived at the 
laboratory. A two-ounce screw cap 
bottle has been adopted for samples of 
frozen desserts. These bottles are 
fitted with a metal screw cap, lined 
with a pulp and oil board gasket which 
is replaced after each use. The bottles, 
caps, and gaskets attached tightly are 
sterilized in a hot air oven in accord
ance with the requirements set forth in 
Standard Methods for the Examina
tion of Dairy Products.

In taking samples in the field, the 
inspector sterilizes a spatula (a one 
piece, stainless steel, steak knife, 
ground square across the point in the 
shape of a chisel, makes a good instru
ment) by flaming over an alcohol lamp. 
The top one-half inch or so of the prod
uct to be sampled is removed and the 
bottle filled. This is enough sample 
for bacteria, milk fat, and solids deter
minations. After the sample is taken, 
the cap is placed tightly on the bottle 
and an identification label giving essen

tial information is attached. The 
bottles are then sealed and placed in 
an insulated- shipping case. These 
shipping cases are similar to those used 
for transporting frozen desserts by ex
press or baggage to distanct places. 
Three brine pads (metal discs about 
lf/2 inches thick with diameter to fit 
the case) are frozen and placed in the 
case. Two pads are on top and one 
pad on the bottom of the container 
with two layers of sample bottles in be
tween. Each night the inspector re
moves the samples and brine pads from 
the case and places them in a sub
zero hardening room. This freezes the 
brine in the pads solid and prepares 
the case for use the next day. When 
a full case of samples is obtained (54 
samples), it is shipped by express to 
the laboratory for analysis. These 
shipments are timed so that they leave 
in the evening and are delivered at the 
laboratory in Sacramento not later 
than the afternoon of the following day. 
These shipping cases when fitted with 
three, well-frozen brine pads, will pre
serve the' samples in a frozen condition 
for twenty-four hours or more even 
under the most severe summer weather.

Sampling F ollow-up .
When the inspector takes the sample 

a specially devised laboratory descrip
tion blank is used to identify the bottle 
and its content. These blanks are ar
ranged in a series of three copies, that 
is, an original, duplicate, and triplicate. 
There are single service carbons at
tached so that any information written 
on the original automatically registers 
on the other two copies. It also has 
a work sheet, attached for the purpose 
of providing space for the bacteriologist 
and chemist to record their mathe
matics. Also attached· by means of 
perforations are three labels which are 
easily torn out and attached to the 
sample bottles. Each label, description 
blank, and work sheet contain identi
cal numbers which identify the sample
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in line with the description blank and 
work sheet. Space is provided on the 
blank for the inspector to indicate what 
the sample is to be tested for, that is, 
milk fat, solids not fat, bacteria, etc. 
After the inspector has taken the 
sample, he signs the description blank 
and has the factory operator or inter
ested party sign it also. The blanks 
are then forwarded with the samples 
to the laboratory. The laboratory per
sonnel who take part in making 
the determinations, as well as the Chief 
of the Bureau, sign the reports after 
tests have been recorded. The original 
is filed at the headquarters office, the 
duplicate goes back to the inspectors 
who took the samples, and the third 
copy goes to the plant operator if he 
requests a copy.

When the results of tests on samples 
are received by the inspector, he re
views them and studies those which in
dicate the product failed to comply with 
standards. He then prepares to take 
whatever action as may be indicated 
and necessary to bring, about compli
ance. In many instances this calls for 
follow-up work. In case of a high bac
teria count, a general inspection of the 
factory is made which, among other 
things, includes checking on the 
methods of cleaning and sterilizing 
equipment; checking recording' ther
mometers for temperature, accuracy, 
and holding time; checking the tem
perature of the mix as it comes off the 
cooler; checking, the storage tempera
ture and the length of time mix is 
held in storage; checking the ingredi
ents used in the manufacture of the 
mix; and other items which may con
tribute to a high count. The sterility 
of the equipment is determined by the 
swab test, and each inspector is 
equipped to make these determinations. 
Many of our inspectors make swab 
tests as a matter of routine as well as 
for checking the cause for excessive 
bacterial contamination. The rinse 
test is used on containers. This consists 
of the introduction into the container

of sterile water containing enough 
sodium thiosulphate to counteract the 
action of any chlorine which may be 
present and following the standard pro
cedure of shaking the rinse water 
around the container. The samples of 
rinse water are sent to the laboratory 
for plating. Quite frequently when 
looking for the cause of high bacteria 
counts, the inspector takes samples of 
the mix and the frozen product at each 
different phase of the processing op
eration. The information thus ob
tained is helpful in determining which 
piece of equipment or which process is 
faulty. Ingredients which are added 
to the freezer after the mix has been 
pasteurized (the California law re
quires the pasteurization of all milk 
and milk products used «in frozen des
serts), such as fruits, nuts, and flavors, 
are frequently sampled to check on 
their quality.

Any deficiency in milk fat content is 
carefully checked to ascertain if possi
ble whether the illegal test is the result 
of carelessness, deliberate or accidental. 
In checking milk fat. deficiency, the in
spector must have the ability to make 
mathematical calculations and figure 
formulas to see that they are correctly 
balanced and will meet legal standards. 
It often becomes the inspector’s job to 
teach factory operators how to cal
culate and proportion a batch of mix.
. Samples which show a food solids 
content below the legal requirement 
are followed up in the same general 
manner as outlined for a low milk fat 
product. Since, as previously ex
plained, this standard combines a 
weight and total solids content, it is 
necessary to check on the foods solids 
content. Some of these calculations 
and investigations have brought to the 
plant operator’s attention the impor
tance of checking the weight of the 
finished product. Very often the dif
ference of a few ounces of ice cream in 
each gallon is the factor which decides 
between success and failure.



294 I ce Cream R eport

I ce Milk
Ice milk as defined by the California 

law is a frozen dessert similar to ice 
cream but containing less milk fat and 
less food solids per gallon. Its prin
ciple use is in the form, of chocolate- 
coated bars usually on a stick and to 
take the place of ice cream in the 
preparation of fountain drinks, such as 
milk shakes. The same problems en
countered in the control of ice cream 
are applicable to ice milk, and the en
forcement program is carried out in a 
similar fashion. Ice milk, because it is 
almost indistinguishable from ice 
cream in appearance, finds its way into 
the hands of retailers who attempt to 
substitute it for ice cream. It there
fore becomes necessary for the in
spectors to make purchases from sus
pected retailers of frozen desserts to 
determine if ice milk is being substi
tuted for ice cream. To safeguard the 
public from misrepresentation, ice 
milk sold in packaged form must be 
labeled with the words “Ifce Milk”. A 
popular use for ice milk is the so-called 
“frosted malt” or “frostie”. This is 
simply an ice milk mix flavored with a 
variety of extracts, chocolate and malt; 
frozen to a semi-hard condition, and 
dispensed directly from the freezer 
into cake cones or cups. When the 
words “frosted malt” or “frostie” ap
pear in connection with the labeling 
and advertising of ice milk, the words 
“ice milk” are required to appear along 
with such trade terms or trade names.

Sherbets in California are required 
to contain at least 10 percent of fruit 
or fruit juice. Any milk or milk prod
ucts used must be pasteurized and 
there is a limit of 75,000 bacteria per 
gram. Sherbets must be so labeled. 
To prevent the misrepresentation of 
sherbet as ice milk, its production is 
confined to fruit flavors and a definite 
percentage of fruit acid is required.

L icensing P rocedure

Every manufacturer before engaging 
in the business of manufacturing,

freezing, or processing frozen desserts 
must apply for a factory license. Upon 
receipt of the application, properly 
filled out to give the required informa
tion, an inspection is made of the fac
tory and if found satisfactory a license 
is issued. The factory is required to 
have floors· of nonabsorbent materials, 
such as tile or cement, properly sloped 
to a trapped drain; walls of nonab
sorbent material high enough above the 
floor to take care of any splash; and 
surface of walls and ceilings are to be 
sound and cleanable. Each factory 
must have adequate lighting and venti
lation, running water, washing and 
sterilizing facilities, flyproof toilet, and 
laboratory facilities, and must score at 
least 80 percent on the milk products 
plant score card. These requirements 
apply to all factories regardless of their 
size and includes hotels, restaurants, 
boarding houses, and Hospitals manu
facturing frozen desserts. The so-called 
counter freezer installations are sub
ject to the same requirements. Any 
one interested in installing a small 
freezer may secure a set of blue prints 
from our office giving details of con
struction and arrangement. These 
blue prints and plans have served as a 
very helpful guide to small freezer op
erators. Not only does the law re
quire a factory to score 80 percent be
fore operation, but it also makes it un
lawful to operate a milk products plant 
which scores less than 80 percent. A 
sample of the score card is attached.

This score card was designed so that 
it can be used for all factories regard
less of size and products handled. In 
using the score card for small frozen 
dessert factories where all the mix is 
purchased, such items as vats, cooling 
facilities, sanitary pipes and fittings, 
thermometers and charts, and trans
portation vehicles are stricken from the 
card; whatever value these items carry 
is deducted from the amount allowed 
for perfect score. This feature has 
made the score card flexible so as to be
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MILK PRODUCTS PLANT SCORE CARD
STATE O F  C A L IFO R N IA , DEPARTM ENT O F  A G R IC U L T U R E , SACRAM ENTO

D IV ISIO N  O F  ANIM AL INDUSTRY— BU REAU O F  DAIRY SERV ICE

Trade Name.____________________________Owner or Manager.
Town__________________________________ Business Address 
Products Manufactured or Processed____ ____________ _________
Factory license No.__________________ -Date_______________
Inspection Made: Before, during, after processing. £hour)________ -__________ M.
Iren
NUUBH

Punter
8CORI

Al
lows»

1. L O C A T IO N : Surroundings clean 1; sanitary 4 ; orderly 1; attractive 1
2. A R R A N G EM EN T: Rooms— adequate number 4 ; size 4 ; convenient 2 ; attractive 1; shafts,

A
7

13

B '

3, FLOORS: Smooth 4; sound 5; properly sloped to trapped drain 5; non-absorbent 5; clean 4...
4. W ALLS: Sound 4 ; smooth 4; light color 1; non-absorbent 4 ; clean 4.

23  
17 
1 1

6. DOORS, W IN D O W S : Screened (or protected) 5; good repair 2 ; doors open out and
12

4
5

9. W A T E R  SUPPLY: Clean 2; approved source S; sufficient outlets 1; hose satisfactory 1;
i o

10. TOILET: Good repair 1; vestibuled 1; ventilated 1; self-closing door 1$ lavatory 1; soap 1;
i o

5-
12. H A N D  W A SH IN G  FACILITIES: Wash basin 1; convenient 1; warm water 1; soap 1;

7
13. COLD STORAGE ROOMS: Proper construction 4» free o f  odors 2 ; proper temperature 1;

IO
7

15. W A SH IN G  FACILITIES: Wash tanks 2; condition l j  sufficient brushes 1; suitable 1;
Θ

16. STERILIZIN G FACILITIES: Adequate 5; efficient 5; convenient 1; temperature indi-
14

17. C O N TAIN E RS: Smooth 1; no open seams 2; rust-free 2; clean 5; sterilized 5; dried 5;
21

18. V A T S : Smooth 2; tight surfaces 4 ; free o f  exposed copper or rust 2 ; proper covers 2;
25

19. COOLIN G FACILITIES: Adequate 2; smooth 1; sound surfaces 2; free o f  exposed copper
or rust 2; clean 5; sterilized 5; dried 5; protected 2; proper temperature 5....................

20, S A N IT A R Y  PIPES, FITTIN GS A N D  PUMPS: Proper type 1; smooth surface 2; free
o f dents 2; free o f exposed copper 2; flush type valve 3; leak detector type valve 2;

29

29
21. THERM OMETERS: Approved type o f. mounting 3; accurate 5; sufficient 3; indicating

14
22. THERM OMETER C H AR TS: Proper 2; correctly recorded 3 s filed 2.....................................
23. OTH ER EQUIPM ENT: Adequate 2; good repair 7 \  clean 5; sterilized 5; dried 5; pro

tected 2; (underline equipment examined) freezer, homogenizer, churn, separator,

7

26
24. PR O TE CTIO N  OF P R O D U C T : From contamination 5, (flies, dust, odors, vermin.

7
25. E X P F .n lT Iflirs 'flP F R IV T IO N i' Celerity end dS.pifct, ? 2

2
7.7. L A B O R A T O R Y  C O N T R O L : _S.ti,factory A. 4

13
29. TR A N SP O R T A T IO N  YEHICLES: Protected I; clean 1; attractive 1; legal signs 1__  __
30. STORAGE OF SUPPLIES: Clean 2; orderly 1; properly protected 1. .................................. .

D raw  lin e  th ro u g h  item s in  Column A w hich T O T A L  POIN TS 
do n o t apply  to  th is  'M ilk P roducts P la n t, and do P E R  C E N T  
not include such Item s in  to ta l for p erfec t score. a

4
4

3 S O

Duplicate copy received

R eprtu atttiT t
DS FORM 30 B7044  4 -4β  BM  S P O
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applicable to all processing plants. 
Each factory manufacturing frozen 
desserts is required to be scored at 
least once annually. Those falling be
low the required 80 percent are, of 
course, given additional scorings and 
instructions to correct the items which 
cause the factory to be substandard. It 
must not, however, be implied that only 
one inspection is made during the year. 
Only one score is required but several 
visits are made for the purpose of san
itary inspections and sampling of the 
products for analysis.

There are many provisions of the 
law pertaining to frozen desserts which 
do not receive much publicity and 
which are sometimes taken for granted. 
For instance, it is the inspector’s job 
to see that all frozen desserts are 
properly labeled and that labeling and 
advertising do not carry misleading or 
deceptive terms. All packaged frozen 
desserts must be labeled with the name 
and address of the manufacturer, dis
tributor, or retailer. Other miscellane
ous enforcement problems include 
checking the quality of butter intended 
for use in the manufacture of such 
products; checking on the quality of 
eggs and egg products used and ap
proving or denying permits for the use 
of eggs, egg products, or butter in 
frozen desserts; checking frozen des
serts labeled “French” or “custard” to 
determine if the required amount of 
egg yolk solids is present (the law 
specifies at least 5 dozen egg yolks m 
equivalent in frozen or dried yolk to 
each 90 pounds of m ix ); checking and 
approving stabilizers, such as gums 
and gelatines for suitability in ice 
cream; checking products to detect any 
evidence of faulty or improper pas
teurization ; checking milk and cream 
for acidity; and other quality standards.

E n f o r c e m e n t  P r o c e d u r e

There are three methods of bringing 
about compliance with laws dealing 
with frozen desserts, namely, prosecu
tions, hearings (where the plant oper
ator is summoned to show cause why 
his license should not be revoked oi 
suspended) and impounding any prod
uct suspected of not meeting legal 
standards. In the latter case if the 
analysis showed the product to be sub
standard, a hearing is held by the 
Director of Agriculture or some officer 
designated by him to determine the dis
position of the products involved. The 
nature of the defect determines the dis
position. The product is either ordered 
destroyed, permitted to be used as 
feed for poultry or livestock, or 
in some cases reprocessed for human 
consumption.

The California Department of Agri
culture has been very* fortunate in 
having the cooperation of the industry 
in its enforcement program. Manufac
turers who have the interest of their 
business and the welfare of the con
sumer at heart realize the necessity of 
reasonable legislation. It is not only 
a protection to public he'alth and gen
eral welfare, but also a protection to 
fraudulent and unfair competition. Fair 
and reasonable legislation has played 
its part in elevating the frozen dessert 
business to a high plane and common 
sense enforcement of laws will do much 
to maintain this reputation.

Committee on Frozen Desserts 
Sanitation:

f . w .  f a b i a n , Chairman
L. C. B U L M E R  
W . C. C AM ER O N  
J . J . DO N O VAN
0 . A . G H IG GOILE 
R. E. IR V IN  
A . J . KROG 
J . M . SCOTT.
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The Significance of the Coliform Test 
in Pasteurized Milk

P. D. D elay
C a p ta in , V C , A .U S .* ,

Presented in this paper is a descrip
tion of the use, the interpretation, 

and the limitations of the coliform test, 
an understanding of which necessarily 
precedes a consideration of the signifi
cance of the test as applied to dairy 
products.

Sherman and Wing (1) in 1933 
wrote as follows: “The subject of
coliform bacteria in milk has received 
so much attention that'the topic is in
deed somewhat threadbare.” . Never
theless, there continues to be sufficient 
diversity of opinion to make this shop
worn problem of vital concern to the 
dairy industry.

Since 1933 additional reports on the 
coliform test as a means of detecting 
post-pasteurization contamination have 
assisted in clarifying the purpose of 
the test. Several factors, however, 
have undoubtedly been responsible for 
the failure of the test to receive wide
spread adoption, namely: .

1. The presence of heat resistant 
types of coliform organisms.

2. Some misunderstanding as to the 
significance of the presence of coliform 
organisms.

3. The failure to establish and accept 
any standard percentage positive level.

4. A tendency to consider it imprac
tical to require a low percentage of 
positive coliform tests.

In view of the above factors, an at
tempt was made to determine what 
percentage incidence of coliform posi
tives might be considered as a toler
ance level.

Samples from 14 plants were sub
mitted for coliform tests during a four 
month period. Prior to the four

* Now, Associate, U niversity of California Agri* 
Cultural Experim ent Station, Berkeley, California.

month testing period, samples from the 
plants had been submitted for coliform 
studies. As a result the positive per
centages obtained, particularly during 
the first month of the testing period, 
were undoubtedly lower than would 
have been the case had the plants been 
unfamiliar with the coliform problem.

Four samples per week from each 
plant were collected during the testing 
period with modifications where line 
run samples were required.

Those plants characterized by in
termittent occurrence of high per
centage positive coliform tests were in
spected and line run sample taken in 
an attempt to determine the source of 
contamination.

M e t h o d s

Presumptive:
One ml. of milk was added to one 

tube of brilliant green lactose bile.

Confirmatory:
All positive presumptive samples 

were confirmed by the use of eosin 
methylene blue plates, lactose inocula
tion, and Gram staining. Heat tests 
were conducted at 143° F. for a period 
of 30 minutes. Prior to the heat test, 
the cultures were provided an 18 hour 
incubation period in milk previously 
heated to' destroy other forms. The 
entire sample, after heating, was tested 
for the presence of viable organisms by 
inoculation in brilliant green lactose 
bile.

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

The methyl red, ybges-Proskauer, 
indol, and citrate tests were used as a 
basis for classification of the coliform 
organisms. The Voges-Proskauer test
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was read after 2, 12, and 24 hours at 
37.5° C. Ehrlich’s method was 
adopted for the detection of indol 
producers..

R e s u l t s  a n d  D i s c u s s i o n

M o n th s N o .
% < 1 %
P o s i t i v e N o .

%
P o s i t iv e

1st 14 SO 255 6.6
2nd 14 50 301 4.6
3rd 14 50 315 6.6
4th 14 70 257 1.9

It will be noted that during the four 
month testing period, more than half 
of the plants submitted samples of 
which less than .l percent were positive 
to the coliform test.

The plants were classified on the 
basis of the percentage positive tests 
as follows:

1. A small number with a high per
centage of positive tests.

2. Those, including the majority of 
the plants, which remained consistently 
under 1 percent positive.

3. A few plants with percentages 
ranging from the high to low group 
from month to month.

There was no definite parallel be
tween plate counts and the percentage 
incidence of coliform positive tests.

Coliform cultures resisting pasteuri
zation temperature were encountered 
in samples from only one of the plants 
under test.

Seventy-three coliform cultures ob
tained from pasteurized milk samples 
following the four months’ testing 
period were submitted to differentia
tion tests with the following percentage 
incidences: Escherichia 39:7, Inter
mediate 13.7, and Aerobacter 46.5.

In an attempt to explain varying 
levels of coliform positives from dif
ferent plants, it was of interest to note 
that the equipment differences in the 
plants under the test were not marked. 
It was observed, however, that only a 
few plants were utilizing the facilities 
of their own laboratories and further 
that the samples from this group were,

in general, characterized by a low in
cidence of coliform positive samples.

During the course of this project it 
became increasingly obvious that an 
understanding on the part of the plant 
personnel of the significance of the test 
is an essential prerequisite to a success
ful coliform control program.

The line run method of identifying 
sources of coliform organisms proved 
most useful, and usually second and 
third line run results were consistent 
with the original findings in instances 
where correction was not accom
plished following the first line run. 
Defective or improperly cleaned coolers 
and lines were found to constitute the 
greatest problem, while on the other 
hand, there was little evidence to in
dicate that bottle fillers or washers 
were sources of coliform contamina
tion. In a few instances the problem 
of correction was characterized by the 
necessity of making several line runs 
over a period of three or four 
weeks before locating the source of 
contamination.

From plants which were experiencing 
difficulty with a high percentage of 
positives, consecutive negatives were 
prone to occur. In such instances it 
was found necessary to require that 
consecutive negatives over a period of 
at least two weeks should be obtained 
before concluding that correction had 
been accomplished.

Although some coliform organisms 
bear a host relationship to certain 
pathogens the existence of such a rela
tionship does not necessarily imply that 
all coliform positive milk samples con
stitute aii immediate public health 
hazard. However, there does appear 
to be justification for giving considera
tion to the relative incidence of 
coliform positive milk samples, as a 
guide to possible post-pasteurization 
contamination.

C o n c l u s i o n s

It is concluded that the coliform test 
is of definite value as an aid in detect
ing faulty post-pasteurization handling.
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On the basis of the results obtained 
in this project it is further concluded 
that well equipped plants can, without 
exceeding the limits of practicability, 
submit bottled milk samples of which 
less than 1 percent will be positive to 
the coliform test.

Although many plants are capable 
of submitting samples within the sug
gested 1 percent limit, no doubt con
siderable difficulty will be encountered 
if, at the present time, a maximum level 
of less than 5 to 10 percent is 
established.

Therefore, it is suggested that, al
though the 1 percent limit may be con-
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sidered as the ultimate goal, an at
tempt to establish such a low level 
should be a gradual process with par
ticular consideration afforded to con
ditions as they may exist in a given 
locality.

A c k n o w l e d g m e n t  

Appreciation is expressed for the 
assistance furnished by Sgt. Fred W. 
Carver, A.U.S.
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New Qualifications in New York State for 
Public Health Engineers, Sanitarians, and Inspectors

The new requirements constitute a new Section G to Chapter XI of the New York 
State Sanitary Code, effective September 1, 1947.

Principal Public Health Engineer.
D u tie s :  Responsible charge of planning, directing, and administering the public health 

engineering and environmental sanitation activities in a municipality having more than 
'350,000 population.

Q u a lifica tio n s : A principal public health engineer shall be licensed or eligible for 
examination for license to practice professional engineering in the state of New York and, 
in addition, shall have the following qualifications:

(a) Graduation from a university or school of recognized standing with a degree in 
'sanitary or public health engineering and eight years of satisfactory public health engineer
ing experience;· or,

(b) Graduation from a university or school of recognized standing with a degree in civil 
or chemical engineering and ten years of satisfactory public health engineering experience; 
or,

(c) Any combination of education, experience and training which in the opinion of the 
• public health council is the equivalent of either of the above qualifications.

Associate Public Health Engineer.
D u tie s :  (a) Responsible charge of planning, directing, and administering the public 

health engineering and environmental sanitation activities in a municipality having 150,000 
to 350,000 population; or,

(b) Immediate charge of one or more of the specialized public health engineering or 
environmental sanitation activities in a municipality having more than 350,000 population.

Q u a lifica tio n s : An associate public health engineer shall be licensed or eligible for 
examination for license to practice professional engineering in the state of New York and, 
in addition, shall have the following qualifications:

(a) Graduation from a university or school of recognized standing with a degree in 
sanitary or public health engineering and six years of satisfactory public health engineering 
experience; or,

(b) Graduation from a university or school of recognized standing with a degree in 
civil or chemical engineering and eight years of satisfactory public health engineering 
experience; or,

(c) Any combination of education, experience and training which in the opinion of the 
public health council is the equivalent of either of the above qualifications.

Senior Public Health Engineer.
D u tie s :  (a) Responsible charge of planning, directing, and administering as above in a 

municipality of less than 150,000 population.
(b) Immediate charge of a specialized activities as above for 150,000 to 350,000.
(c) Performance of public health engineering or environmental sanitation activities of 

more than ordinary difficulty and responsibility in a community of more than 35,000 
population.

Q u a lifica tio n s : A senior public health engineer shall be licensed or eligible for exami
nation for license to practice professional engineering in the state of New York and, in 
addition, shall have the following qualifications:

(a) Graduation from a university or school of recognized standing with a degree in 
sanitary or public health engineering and four years of satisfactory public health engineering 
experience; or,
• (b) Graduation from a university or school of recognized standing with a degree in 

Aivil or chemical engineering and six years of satisfactory public health engineering 
experience; or,

(c) Any combination of education, experience and training which in the opinion of the 
public health council is the equivalent of either of the above qualifications.
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Assistant Public Health Engineer.
D u tie s :  Similar to above, at the level of ordinary difficulty and responsibility.
Q u a lific a tio n s : The qualifications of assistant public health engineer shall be:
(a) Graduation from a university or school of recognized standing with a degree in 

sanitary or public health engineering and two years of satisfactory public health engineer
ing experience; or,

(b) Graduation from a university or school of recognized standing with a degree in 
civil or chemical engineering and four years of satisfactory public health engineering 
experience.
Junior Public Health Engineer.

D u tie s :  To perform above duties of minor difficulty and responsibility.
Q u a lific a tio n s : The qualifications of junior public health engineer shall he:
(a) Graduation from a university or school of recognized standing with a degree in 

sanitary or public health engineering; or,
(b) Graduation from a university or school of recognized standing with a degree in

civil or chemical engineering and two years of satisfactory public health engineering 
experience; or, .

(c) Any combination of education, experience and training which in the opinion of the 
public health council is the equivalent of either of the above qualifications.

Associate Sanitarian.
Duties: I m m e d ia te  charge of milk, food, or other phases of environmental sanitation 

n o t in v o lv in g  p u b lic  health engineering in  a municipality of not over 350,000 persons.
Q u a lif ic a tio n s : T h e  qualifications of a s s o c ia te  sanitarian, in addition to those prescribed 

for G ra d e  I d a i r y  and milk inspector in se c tio n  D of this chapter if such sanitarian per
forms th e  d u tie s  o f  a Grade I dairy and m ilk  in s p e c to r ,  shall be:

(a) Graduation from a university or school o f  recognized standing with a degree in 
agriculture, veterinary medicine or other branch o f  science, including successful completion 
of courses iir chemistry, bacteriology, and b io lo g y , and six years of satisfactory experience 
in sanitation w o r k  related to milk, food or other phases o f  environmental sanitation; or,

(b) Graduation from a university or school of recognized standing with a bachelor’s 
degree, including su c c e ss fu l c o m p le tio n  o f  courses in chemistry, bacteriology, and biology, 
and eight years of s a t i s f a c to r y  experience in sanitation work related to milk, food or other 
phases of environmental s a n i ta t i o n ; or,

( c )  Any c o m b in a t io n  o f  e d u c a tio n , experience and training which in the opinion of the 
public health c o u n c il is  th e  e q u iv a le n t o f  either of the above qualifications.

Senior Sanitarian.
D u tie s :  (a) A s  above but in a community of 150,000 to 350,000 persons.

(b) Specialized activities in milk, food, or other phases of environmental sanitation, 
except public health engineering, in a population of over 350,000.

Q u a lif ic a tio n s : The qualifications of senior sanitarian, in addition to those prescribed 
for Grade I or Grade II dairy and milk inspector in section D of this chapter if such 
sanitarian performs the duties, respectively, of a Grade I or Grade II dairy and milk 
inspector, shall be:

(a) Graduation from a university or school of recognized standing with a degree in 
agriculture, veterinary medicine, or other branch of science, including successful completion 
of courses in chemistry, bacteriology, and biology, and four years of satisfactory experience 
in sanitation work related to milk, food or other phases of environmental sanitation; or,

(b) Graduation from a university or school of recognized standing with a bachelor’s 
degree, including successful completion of courses in chemistry, bacteriology, and biology, 
and six years of satisfactory experience ill sanitation work related to milk, food or other 
phases of environmental sanitation; or,

(c) Any combination of education, experience and training which in the opinion of the 
public health council is the equivalent of either of the above qualifications.

Assistant Sanitarian.
D u tie s :  (a) Similar to that of Senior but in community of less than 150,000.
(b) Specialized duties as above but in community of 150,000 to 350,000.
(c) Activities of more than ordinary difficulty and responsibility related to milk, food, 

or other phases of environmental sanitation not involving engineering, in a municipality of 
over 350,000.
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Q u a lific a tio n s : The qualifications of assistant sanitarian, in addition to those prescribed 
for Grade I or Grade II dairy and milk inspector in section D of this chapter if such 
sanitarian performs the duties, respectively, of a Grade I or Grade II dairy and milk 
inspector, shall be:

(a) Graduation from a university or school of recognized standing with a degree in' 
agriculture, veterinary medicine, or other branch of science, including successful completion 
of courses in chemistry, bacteriology, and biology, and two years of satisfactory experience 
in sanitation work related to milk, food or other phases of environmental sanitation; or,

(b) Graduation from a university or school of recognized standing with a bachelor’s 
degree, including successful completion of courses in chemistry, bacteriology, and biology, 
and four years of satisfactory experience in sanitation work related to milk, food or 
other phases of environmental sanitation; or,

(c) Any combination of education, experience and training which in the opinion 
of the public health council is the equivalent of either of the above qualifications.

Sanitary Inspector.
D u tie s :  Environmental sanitation inspections of a subprofessional nature.
Q u a lifica tio n s : The qualifications of sanitary inspector, in addition to those prescribed 

for Grade III dairy and milk inspector in section D of this chapter if such sanitary 
inspector performs the duties of a Grade III dairy and milk inspector, shall be:

(a) Graduation from high school, including successful completion of courses in general 
science, mathematics and chemistry, and two years of satisfactory sanitary inspection 
experience; or,

(b) Six years of satisfactory sanitary inspection experience. Each year of a success
fully completed high school or general college course' shall be accepted in lieu of one year 
of satisfactory experience; provided, however, that in any case at least one year of satis
factory sanitary inspection experience is required; or, -*

(c) Any combination of education, experience and training which in the opinion of the 
public health council is the equivalent of either of the above qualifications.
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New Books and Other Publications

Milk and Food Sanitation Practice,
by H. S. Adams. Published by 
The Commonwealth Fund, New 
York, 1947. 311 pages. 65 fig
ures. $3.25.

Here is an excellent book written 
by a practicing food sanitarian for 
food sanitarians. The first 160 pages 
deal with milk sanitation, and carry 
88. references to the literature; pages 
161-245, with general food sanita
tion, especially restaurant practice, 
and carry 48 references. I t  tells how 
to administer a milk control pro
gram, and then covers milk produc
tion, undesirable flavors, and the 
pasteurization process, plans for milk 
plant and equipment layout, labora
tory control procedure, and frozen 
desserts. The food section covers 
the essentials of food establishment 
sanitation, and instruction and train
ing of food handlers. Supplementary 
source material is given in an appen
dix which carries a list of 30 publi
cations on milk and food control, 
10 general references on sanitary 
science, and publication addresses of 
8 periodicals and journals of value 
to milk and food sanitarians, a par
tial list of organizations interested 
in this field, and the names and ad
dresses of commercial firms which 
serve the industry. This is followed 
by useful compilations of essential 
field equipment for the food sani
tarian, testing procedure of fluorine- 
containing insecticide powders, phy
sical examination for signs of food 
spoilage, causes of food poisoning 
and infection, outlines of courses for 
the instruction of food handlers, sug
gestions for effecting corrections in

sanitation, code of ethics for the em
ployee, facts about DDT and its use, 
partial list of films relating to milk 
and food sanitation, and precision 
testing of high-temperature short- 
time pasteurizers.

The author has succeeded well in 
omitting much that m ight be con
sidered detail, leaving to engineers, 
technologists, chemists, bacteriolo
gists, and veterinarians many mat
ters that the practicing food sani
tarian must know something about. 
Possibly to keep the book within 
prescribed limits, there is no dis
cussion of soda fountain or lunch 
counter inspection and operation, 
both of which need specific treat
ment in view of the increasing im
portance in this relatively neglected 
field. The journal Food Industries 
and the Institute of Food Technolo
gists are not listed in spite of great 
activity in this field. However, the 
book covers the work of the milk 
and food sanitarian clearly, precisely, 
and reasonably completely. I t  is 
well arranged for teaching, and its 
content, when supplemented by out
side reading and demonstration could 
be used as a beginning text in a 
college course.

This is the first manual which, to 
this reviewer, combines the whole 
subject of milk and food sanitary 
control in a,single volume, arranged 
as a practical guide for the fieldman, 
and especially adapted to those who 
do not have more specialized train
ing. It is a valuable addition to our 
growing literature in milk and food 
sanitation control. The author and 
publisher did a good and useful job.
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Affiliates of

INTERNATIONAL ASSOCIATION OF MILK SANITARIANS

A ssociated I llinois M ilk Sanitarians
President, Frank J. Capouch........................... Chicago
Vice-President, Howard McGuire........... Springfield
Secretary-Treasurer, P, E. Riley, Illinois Depart

ment of Public Health, Chicago 
Executive Board Members:

L. S. Blaisdell...........................................Chicago
Raymond K. Esmond........................... Chemung

Auditors:
Paul N. H anger.................. ................Springfield
L. H. W einer................... ............. Chicago

F lorida A ssociation  of M il k  S a n ita ria n s

President, Alex G. Shaw........................... Tallahassee
Vice-President, J. F. Roger............................... Miami
Secretary-Treasurer, L. R. Arrington. .Gainesville
Executive Committee Members,

L. A. Scribner....................................  — Orlando
P. D. Shirley..·..............................   Tampa
W. II. B row n.................................... Jacksonville

I owa A ssociation  of  M il k  S a n ita ria n s

President, C. A. Hooven....................... Marshalltown
. Vice-President, Fred Payn............................... Clinton
Secretary-Treasurer, Milton E. Held, State Health 

Department, Des Moines.

M ichigan A ssociation of D airy and Milk 
I nspectors

President, H arry Kowalk, Flint Health Dept., Flint
1st Vice-President, Roy Cromley, Dept, of Agricul

ture, Detroit
2nd Vice-President, Claude Kistler, Grand Traverse- 

Leelanau County Health Dept., Traverse City
Secretary-Treasurer, G. J. Turney, Lansing Dept, 

of Health, Lansing
Director, Bob Cameron, Washtenaw County Health 

Dept., Ann Arbor
Director, John Veenstra, Grand Rapids Bureau of 

Milk, Meat and Food Inspection, Grand Rapids

Director, Robert W ilson,'Detroit City Health Dept., 
Detroit

Director, Nelson Hall, Saginaw City Health Dept., 
Saginaw

Director, John Wyma, Ottawa County Health Dept., 
Grand Haven

Director, Milo Wilson, Mason County Health Dept., 
Ludington

N ew York A ssociation of Milk S anitarians
President, Samuel Abraham.......... Slate Hill, N. Y.
Vice-President, E. S. St. J .  Baldwin, New York, 

N. Y.
Secretary-Treasurer, W. D. Tiedeman, New York 

State Department of Health, Albany, N. Y.

Oklahoma A ssociation of M ilk Sanitarians
President, Fred Peters.......... ......................Ponca City
1st Vice-President, James Poolson............ Okmulgee
2nd Vice-President, Earl Reid.......................Wewoka
3rd Vice-President, Dr. Wtn. Bishop.. .  .Bartlesville 
Secretary-Treasurer, W. B. Lanpbere, c/o  Carter 

County Health Department, Ardmore

V irginia A ssociation of M ilk Sanitarians
President, C. B. Neblett...............................Richmond
Vice-President, H. R. Anderson___ ....R ichm ond
Secretary-Treasurer, H. Clifford Mitchell, Chief 

Bureau of Sanitation, City. Health Dept., 
Richmond, Va.

Auditors: G. S. Kennedy, Roanoke; J . D. Han- 
bury, Portsmouth

W isconsin Milk S anitarians’ A ssociation

President, K. G. Weckel.................................Madison
Vice-President, V. P. M elhuish .......... Oconomowoc
Secretary-Treasurer. L. Wayne Brown, State De

partment of Agriculture, Madison 
Directors: August C. Hillstad, Elmer C. Kleffen 
Auditors: Peter P. Peterson, Ward M. Totman

Associations Which Have Designated the 
JOURNAL OF MILK AND FOOD TECHNOLOGY

As Their Official Organ
California A ssociation of Dairy and M ilk 

I nspectors

President, Gaylord K. Cooke...........................Berkeley
Vice-President, Η . E. B a ll....................................Lodi
Secretary-Treasurer, Hugh G. H art, Yolo County 

Health Dept., Woodland

Chicago D airy Technology S ociety
President, C. A. Abele................................... Chicago
Vice-Presidcnt, F. W. Rayl........................... Chicago
Secretary, P. H. Tracy, University of Illinois,

Urbana
Treasurer, G. C. Hussander............... ...Chicago
Sergeant-at-Arms, John Dusansky............... Chicago

Connecticut A ssociation of D airy and 
M ilk I nspectors

President, E. O. Anderson, University of Connecti
cut, Storrs.

First Vice-President, Bruce C. G rant..N ew  Britain 
Second Vice-President, E. St. J .  Baldwin, New 

London.
Third Vice-President, Alfred W. F ish . . . .  Hartford 
Secretary-Treasurer, H. C. Goslee. State Office 

Building, Hartford, Conn.

I ndianapolis D airy T echnology Club
President, James Irw in .....................  .Indianapolis
Vice-President, Martin Koldyke.......... Indianapolis
Secretary, Dr. B. E. Horrall, Purdue University, 

West Lafayette
Assistant Secretary, W. K. Moseley, 3862 East 

Washington Street, Indianapolis 
Treasurer, Tom W rignt............................. Frankfort

Kansas A ssociation of M ilk S anitarians 
President, Mrs. Doris Van G undy....W ellington
Vice-President, Ivan Van Nortwick.............. Topeka
Secretary-Treasurer, Howard M. Weindel, Kansas 

State Board of Health, Topeka 
Directors: J . R. Mingle, Deputy State Dairy

Commissioner, Oakley; Dr. C. F. Kubin, City 
Milk Sanitarian, McPherson

Massachusetts M ilk I nspectors* A ssociation

President, Robert. C. Perriello.......... .. Attleboro
Vice-President, Timothy M. Miller......... Springfield
Secretary-Treasurer, Robert E. Bemis ..Cambridge
Executive Committee, John J. Cortin........... Quincy

Edward E. Williams.............. West Springfield
Henry L. Richard......................................... Ware
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M etro po lita n  D airy  T echnology  S ociety

President, Richard S. Doughty, Production Mana
ger Janssen Dairies, Hoboken, New Jersey 

Vice-President, David X. Clarin, Division Manager 
Oakite Products, Inc., New York, New York 

Sergeant-At-Arms, Fred E. Uetz, Chief Sanitarian 
Pioneer Ice Cream Co., New York, New York 

Secretary-Treasurer, F. C. Button, Rutgers Uni
versity, New Brunswick, New Jersey, 
(deceased)

M isso u r i A ssociation  of M il k  and F ood 
S a n ita ria n s

President, Dr. I. H. B aird...................... St. Joseph
Vice-President, L. W . Pickles...................... Clayton
Secretary-Treasurer, Charles E. Carl, Principal 

Public Health Engineer, Division of Health, 
Jefferson City, Mo.

Pacific N orthwest Association of Dairy and 
M ilk I nspectors

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

Ore.

P hiladelphia D airy Technology S ociety

President, Dr. H . Kenneth Wilson.......... ............
Sylvan Seal Dairies, Phila.

First Vice-President, Thomas Waddell...................
Philadelphia Milk Exchange, Phila 

Second Vice-President, William M. Taylor, i . . . .
Cherry-Burrell Corpn., Phila.

Secretary-Treasurer, Wesley S. Holmes..............
Philadelphia Dairy Council, Phila.

Assistant Secretary, Miss Jane Collins................
Supplee-Wills-Jones Milk Co., Phila.

T exas  A ss ociation  of M i l k  S an ita ri ans  
President, Taylor H icks-----. . .S a n  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 V irginia A ssociation of M ilk S anitarians

Chairman, Donald K. - Summers, Charleston 1, 
W. Va.

Secretary-Treasurer, J. B. Baker, Department of 
Health, Charleston, W. Va.

Association News
Missouri Association of Milk and 
Food Sanitarians

The Missouri Association of Milk 
and Food Sanitarians participated in 
the Fifteenth Annual Milk and Food 
Control Short Course held at Colum
bia, Missouri, April 21, 22 and 23,
1947. This meeting was presented un
der the auspices of the Division of 
Health of Missouri, the University cif 
the Missouri Association of Milk and 
Missouri College of Agriculture and 
Food Sanitarians.

The registration for the meeting 
totaled 162, a record attendance for the 
fifteen consecutive years that these. 
meetings have been held. Those in at
tendance represented many of the cities 
in this State, County Health Depart
ments, pasteurization and milk process
ing plants and individuals interested in 
milk and food sanitation practices.

The general program procedure 
consisted of registration during the 
first morning with the first afternoon

session devoted to milk inspectors and 
their problems. The second day con
sisted of a joint session of milk and 
food sanitarians with the banquet and 
business meeting in the evening. The 
third morning was devoted to restau
rant sanitarians and their problems 
while the afternoon of the third day 
was given over to a laboratory session. 
This laboratory session represented a 
new innovation and was held this year 
on an experimental basis to determine 
if sufficient interest would be shown to 
justify a more detailed laboratory ses
sion at subsequent meetings. Labora
tory procedures for the reductase, phos
phatase, sediment test, plate counts and 
direct 'microscopic counts were enu
merated, after which those registrants 
who desired were invited to participate 
in these laboratory procedures. Par
ticipation in the laboratory demonstra
tions and problems was very gratifying 
and the interest shown was such a‘s to 
warrant the continuation of this par
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ticular program at ensuing short 
courses.

Another innovation undertaken this 
year was the procedure of opening each 
session with a sound movie film. The 
thought was that during the showing 
of such a film the late arrivals could 
enter the meeting room and become 
settled with a minimum of disturbance 
and lack of embarrassment, both to the 
late arrival and the first speaker on the 
program. The films used for this pur
pose were the new milk sanitation films 
recently released by the USPHS, 
namely, “Milk Processing,” “Cleaning 
Equipment and Containers” and “You 
and Your Job” and the film entitled, 
“Hash Slinging or Food Handling.” 
Many of the persons in attendance 
were particularly desirous of seeing the 
new movie films on milk, and as a 
result the meeting room was generally 
well filled for the start of each session.

C h a r les  E. Carl 
Secretary-Treasurer

Wisconsin Association Loses 
Valued Members

The Wisconsin Milk Sanitarians’ 
Association has recently lost by death 
three valued members.

Ward M. Totman, Oconomowoc, 
dairy inspector for the Wisconsin State 
Department of Agriculture for the 
past eleven years, died May 9 at the 
age of 59. A graduate of the Univer
sity of Wisconsin Dairy School, he had 
served as instructor and extension 
worker there,· and had operated cream
eries at Jackson and Vicksburg, 
Mississippi.

William G. Kaeser, Madison, district 
plant manager and member of the 
board of directors of the Pet Milk Co., 
died August 6 at the age of 64. He 
graduated from the University of Illi
nois in 1904, and joined the Pet Milk 
Co. at the age of 22. He traveled 
throughout'Wisconsin as district man

ager of the condenseries and of the 
Meier Ice Cream Co., Waukesha, a 
subsidiary of the Pet Milk Co., of 
which branch he was president. He 
was a member of Christ Presbyterian 
Church, of the Greenville, 111. Masonic 
Lodge, and of the Illinois Consistory 
and Shrine.

Clarence Sontag, Milwaukee, field- 
man for the Luick Dairy Co., died 
August 11 at the age of 48. He had 
been associated with the company for 
25 years.

R oss Goes to S tate H ealth  D epartm ent

Dr. R. G. Ross has resigned from 
the Tulsa Health Department after 
eighteen years of service to accept a 
position with the Oklahoma State De
partment of Health. He will be in 
charge of milk control work for the 
State Department. This work will be 
principally of an advisory capacity as 
he will be working with sanitarians all 
over the state.

Button Dies

Forrest Clifton Button, secretary of 
the Metropolitan Dairy Technology 
Society, succumbed to a heart attack 
at his home -on May 27, 1947, at the 
age of 52. He was working in his 
garden when he became ill.

He was president of the New Bruns
wick Scientific Society, member of 
Rutgers Club, Highland Park Chapter 
F. & A. Masons, Valley of Trenton 
Consistory, and Scottish Rite 32nd 
Degree Masons; Kappa Phi, Delta 
Sigma Phi, Sigma Xi, and Sigma 
Chi fraternities; treasurer of the 
Metropolitan Dairy Technology Soci
ety and a member and elder of the 
First Presbyterian Church of New 
Brunswick, N. J. During World War 
I he was with the U. S. Health Depart
ment, stationed at Newport News, Va.
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Preliminary Program of Thirty-Fourth Annual Meeting

INTERNATIONAL ASSOCIATION OF MILK SANITARIANS 

Milwaukee, Wisconsin, October 16-18

T h u r s d a y ,  O c to b e r  16

M  orning

8 :3 0  R eg is tra tio n .
9 :3 0  A d d re ss  o f  W elcom e an d  R eply .

10 :00  L . A . B lack , “E ffec t o f  C hanges in 
A n a ly tica l M eth o d s f o r  th e  B a c te rio 
log ica l E x a m in a tio n  o f  M ilk  R eq u ired  
by th e  N e x t  E d itio n  o f  S ta n d a rd  
M ethods” .

10:30 J .  H .  S teele , D .V .M ;, “T h e  U n ited  
S ta te s  P u b lic  H e a lth  S e rv ice  V e te r i
n a ry  P u b lic  H e a lth  P ro g ra m ” .

1 1 :00 H .  G. H o d g es, D .V .M ., “T h e  N e w  
Y o rk  S ta te  M a stitis  C o n tro l P r o 
g ra m ” .

11:30 C. H .  P a ls , D .V .M ., “ T h e  U n ited  
S ta te s  M e a t C o n tro l S e rv ice” . ,

1 2 :00 R u ssell F ife r ,  “ Q u a lity  C o n tro l in  th e  
B u tte r  In d u s try ” .

Afternoon

2 :00 W . L . M allm ann , "S tu d ie s  on  D ish 
w ash in g ” .

2 :3 0  E . M . S ea rls , “ M o d e rn  M ethods o f  
In sec t P re v e n tio n  in D a iry  P la n ts ” .

3 :00 Is ra e l W ein ste in , “T h e  R e s ta u ra n t 
S a n ita tio n  P ro g ra m  in  N e w  Y o rk  
C ity” .

3 :30 C. A . A bele, “R e p o rt o f C om m ittee  on 
S a n ita ry  P ro c e d u re ” .

4 :00 B usiness M e e tin g  o f  th e  W isco n sin  
M ilk  S a n ita r ia n s’ A ssocia tion .

Evening

L oca l e n te rta in m e n t an d  re fre sh m e n ts .

F r id a y ,  O c to b e r  17

Morning

9 :0 0  In d u s try  Q u a lity  C on tro l
E . H .  P a r f i tt ,  “Q u a lity  C o n tro l in 

th e  E v a p o ra te d  M ilk  In d u s try ” .
J .  C. W alsh , “D ry  M ilk  In d u s try  

Q u a lity  D evelopm en t W o rk ” .
E . L . R e ic h e rt, “ Q u a lity  C ontro l 

P ro g ra m  in  th e  C heese In d u s try ” .
10 :00  F . E . U e tz , “ S a n ita ry  T echno logy , in 

th e  Ice  C ream  In d u s try ” .
10 :30  H .  F .  Ju d k in s , “Q u a lity  C o n tro l in 

th e  M ilk  In d u s try ” .

1 1 :00 J .  L . B a r ro n , “ S a n ita tio n  in  a  M o d ern  
B a k e ry ” .

11:30 T . F .  W isn ie w sk i, “T h e  C hem istry  
a n d  B io logy  o f  D a iry  W a s te  D is
posal” .

1 2 :00 L . S . S a n d h o lze r , “ S o m e G en era l A s 
pects o f  S a n ita tio n  in  th e  S eafoods 
In d u s try ” .

Afternoon

2 :00 G. P .  S a n d e rs , “ P re s e n t  S ta tu s  o f  
th e  P h o sp h a ta se  T e s t  fo r  D airy  
P ro d u c ts ” .

2 :3 0  C. B . A . B ry a n t, “ S u rv e y in g  S ed i
m en t C o n tro ls” .

3 :00 A . H .  R o b e rtso n  an d  J .  C. M a rq u ard t, 
“A  L a b o ra to ry  a n d T ie ld  T r ia l  S tudy  
on  F a rm  F i l te r  A id s” .

3 :30 Η . B. R o b in so n  an d  C. M . M oss, 
“T h e  T im e  F a c to r  in  H ig h  T em o era- 
tu r e -S h o r t  T im e  P a s te u r iz a tio n ” .

4 :0 0  , A n n u a l B usiness M e e tin g  o f  th e  I n 
te rn a tio n a l A sso c ia tio n  o f  M ilk  
S a n ita r ian s .

Evening
6 :30 B anquet.

S a tu rd a y ,  O c to b e r  18

Morning .

9 :00 W . E . K ra u ss , “F a c to r s  A ffec tin g  the 
N u tr i tiv e  V a lu e  an d  Q u a lity  o f  D airy  
P ro d u c ts ” .

,9 :30 J .  R . P e r ry ,  “ S om e N e w  Id e as  on 
C lean ing  P la n t  E q u ip m e n t” .

1 0 :00 P .  H .  T ra c y , “ S om e F a c to r s  A ffecting  
th e  E fficiency o f  M ilk  C an  W ash in g  
M ach ines” .

1 0 :30 W . D . T ied em an , “R e p o rt o f  the 
C om m ittee  on O rd in an ces an d  R egu
la tio n s” .

1 1 :00 A . W . F u c h s , “ R ecen t A m endm ents 
to  th e  U n ite d  S ta te s  P u b lic  H ea lth  
S e rv ice  M ilk  C ode” .

1 1 :3 0 J ,  R . S an b o rn , “ P ro p o sed  P ro g ra m  
o f  P a p e r  P a c k a g in g  S a n ita tio n  and 
C o n tro l” .

12:00 K . G. W eck el, “ A  S tu d y  o f  the 
T e m p e ra tu re s  o f  M ilk  in  Possession  
o f  In te rm e d ia te  H a n d le rs ,  a n d  P e r 
ta in in g  R e g u la tio n s” .

12:30 A d jo u rn m en t.
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H e a d q u a r te r s :  H o te l  S c h ro e d e r .

R o o m  r e s e r v a t io n s :  R o o m s  w ill be  e n 
gaged d irec tly  by w ritin g  to  H o te l S chroeder. 
T h e  m an ag em en t w ill ro u te  the  overflow  to  
n e ighboring  ho tels. W h e n  w r it in g  fo r  
room , p lease  in d ica te  th e  n u m b er o f  persons 
per room , th e  p rice  ran g e , an d  th e  da te  o f 
a rriv a l.

L a d ie s ’ a c c o m m o d a tio n s :  T h e  la d ie s  a re  
co rd ia lly  in v ited  to  com e. A  specia l com 
m ittee h a s  been w o rk in g  on  en te rta in m e n t 
th a t w ill be p a r tic u la r ly  in te re s tin g  to  ladies. 
P le a se  w r i te  to  M is s  N o r m a  D e L o r ia ,  
1445 N o r th  F i f t h  S tr e e t ,  M ilw a u k e e , W is 
co n sin , g iv in g  th e  n a m e s  o f  th e  la d ie s  in  
y o u r  p a r ty .

P r o g r a m :  T h e  p r e lim in a ry  p ro g ra m ,
p rin ted  in  th is  issue , in d ica te s  th e  b ro ad  
scope o f  th e  su b je c ts  w h ich  a r e  th e  con
cern , th ese  d ays, o f  m ilk  an d  fo o d  san i
ta rian s . Y o u  c an n o t a ffo rd  to  m iss them . 
T h e re  m ay  be  a  fe w  can cella tio n s and  
add itions.

A ll m eetings w ill  be  h e ld  in  s ing le  ses
sions, as h e re to fo re . T h e re  w ill be no sec 
tion  m eetings.

C o ncurren t w ith  th e  p re se n ta tio n  o f  p ap ers  
in the  re g u la r  sessions, th e re  w ill be  a  sh o w 
ing  o f  m otion  p ic tu re  film s in  a  n earb y  room . 
T hese w ill illu s tra te  v a rio u s  sub jec ts o f  in 
te re s t in th e  field, o f  m ilk  -and  food 
sanitation .

B a n q u e t :  T h e  b a n q u e t w ill be  in fo rm a l, 
w ith  no speeches, and  w ill te rm in a te  as n e a r

8 :0 0  as possible. T h is  w ill leave', th e  eve
n in g  free . T h o s e  w h o  w o u ld  lik e  to  e n g a g e  
tab les fo r  special g ro u p s  m ay  m ake  a r ra n g e 
m e n ts  th e r e f o r  a t  th e  R e g is t r a t io n  d esk . 
T h e  co st o f  th e  b an q u et w ill be in  ad d itio n  
to  th e  m em b ersh ip  fee  an d  th e  re g is tra tio n  
fee.

R e g is t r a t io n  fe e :  A  r e g is t r a t io n  fee  o f 
one d o lla r  w ill p ro v id e  a ll  r e g is tra n ts  w ith  
in fo rm a tio n  fo lder an d  badge. B ad g es must 
be sh o w n  fo r  e n tra n ce  to  a ll  m ee tings, in 
c lu d in g  th e  ev en in g  o f  “G em u tlich k e it” .

R e g is t r a t io n :  T h e  r e g is tr a t io n  d e sk  w ill 
be re ad y  to  re g is te r  g u ests  a t  8 :3 0 , w ith  
J .  H . S h ra d e r, J .  J .  D onovan , a n d  W . H . 
W allis  in  a tten d an ce  fo r  th e  In te rn a tio n a l 
A sso c ia tio n  o f M ilk  S a n ita r ian s . D r . K . G. 
W eck el an d  D r .  L . W . B ro w n , fo r  the  
W isco n sin  M ilk  S a n ita r ia n s’ A sso c ia tio n .

M r. E .  C. K le ffe n , G e n e ra l  C h a irm a n  
o f  th e  L o c a l  C o m m itte e  h a s  a r r a n g e d  f o r  
so m e  o n e  to  b e  in  c o n s ta n t  a t te n d a n c e  
a t  th e  r e g is t r a t io n  d e s k  to  c a re  fo r  th e  
n e e d s  a n d  in te r e s ts  o f  a ll  r e g is t r a n ts .

P r o je c t io n  e q u ip m e n t:  L a n te r n s  a n d
eq u ip m en t fo r  m otion  film s w ill b e  p rov ided  
fo r  th o se  w ho ind ica te  th e ir  need  th e re fo r  
by O c to b er 1.

M e e tin g  o f  A s s o c ia te  E d i to r s  o f  th e  
J o u r n a l :  T h e r e  w ill b e  a  sp e c ia l lu n c h e o n  
m eeting  o f  th e  A sso c ia te  E d ito rs  o f  th e  
J ournal of M ilk  and F ood T echnology on  
F rid ay ,- O ctober 17. See notice a t  tim e  o f  
re g is tra tio n .

M a ry la n d  D a i ry  T e c h n o lo g y

The third annual Dairy Technology 
Conference will be held at the Univer
sity of Maryland on December 2, 3, 4. 
Steps are being taken to obtain a group 
of guest speakers who are authorities 
in various fields of the dairy industry.

The Conference is being arranged to 
cover subject matter of interest to milk 
and ice cream plant owners, managers, 
technicians and superintendents; to 
public health representatives, inspec
tors and sanitarians; and to dairy 
fieldmen.

C . O l in  B a ll  O p e n s  C o n s u l t in g  S e rv ice

Dr. C. Olin Ball, well known in food 
technology circles for his work with 
the National Canners Association and 
immediately as medallist of the Insti
tute of Food Technologists announces 
the opening of a food technology con
sulting service, specializing in the field 
of processing and packaging of foods 
and other products. His business will 
be located at 408 East Broadway, 
Maumee, Ohio.
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BREED IS HONORED FOR HIS 
STUDIES IN THE DAIRY 

AND CHEESE FIELD
Dr. Robert S. Breed, Professor of 

Bacteriology at the New York State 
Experiment Station (Cornell Univer
sity), Geneva, New York, was guest of 
honor of the National Cheese Institute 
at a banquet at the Hotel Continental 
in Chicago, Tuesday, May 6, 1947.

Mr. N. R. Clark, Vice-president of 
Swift and Company, presided and the 
group was greeted by Mayor Martin
H. Kennedy, a Director in Wilson and 
Company. After remarks by J. L. 
Kraft, widely known as the Dean of the 
cheese industry, Dr. A. C. Dahlberg, 
Professor of Dairy Industry at Cornell 
University, addressed the group, say
ing in part: “Dr. Breed will long be 
remembered for his work in bacteri
ology and in dairy science.

“In 1913, Dr. Breed came to work 
in the dairy building at Geneva where 
much fundamental research had been 
done on cheese. Here the relationship 
of the composition of milk to the yield 
of cheese was also established. The 
value of paraffining and cold curing of 
cheese was also shown. Dr. Breed 
worked on the bacteriology of cheese 
curing and particularly on the micro
biology of surface-ripened cheese, such 
as limburger.

“If I were to .select those contribu
tions for which he is best known, I 
would first mention the direct micro
scopic method of estimating bacteria in 
milk. The method is often referred to 
as the ‘Breed Method’, and it is known 
and used throughout the world 
wherever the quality of milk is inten
sively studied.

“He has played a leading role in the 
development of standard methods for 
the examination of dairy products as 
published by the American Public 
Health Association. He has been 
chairman of the committee which pre
pared these methods since 1934.

Breed I s

“Then he is editor of Bergey’s 
Manual of Determinative Bacteriology 
which is the accepted text on the classi
fication of bacteria. Both of these 
publications—the Standard Methods 
and Bergey’s Manual—require the co
operation of a large number of scien
tists of the wprld who are specialists 
in the various subjects included in 

. these volumes.
“It is Dr. Breed’s responsibility to 

assemble and correlate this information 
and prepare it for publication. These 
contributions will continue to serve 
science and the dairy industry for many 
years to come.”

Following these remarks, Mr. Harry
I. Hoffman of J. S. Hoffman and Com
pany and President of the Institute, 
presented Dr. Breed with a travelling- 
bag, noting his plan to travel in the 
Carribean after his retirement on No
vember first. Mrs. “Breed, who was 
present, was given a beautiful green 
jade brooch by Mr. J. L. Kraft.

—Geneva Daily Times 
Geneva, New York. 
May 6, 1947.

H onored

V a c c e n ic  A c id  in  B u t te r f a t*

Of a number of fats analyzed by 
Geyer, Nath, Barki, Elvehjem and 
Hart of the University of Wisconsin, 
butterfat was found to have the highest 
content of vaccenic acid. Vaccenic acid 
was recently reported by Boer, Jansen, 
and Kentie to possess growth-stimulat
ing properties. Of the fats studied by 
Geyer et al., fats from ruminants had 
the highest content of vaccenic acid—
0.50 to 0.70% in butterfat and 0.16 to 
0.213% in beef fat. Lard contained 
0.071 to 0.127% while mutton fat con
tained 0.16 to 0.195%. The vegetable 
oils studied, corn oil, cottonseed oil, 
soy bean oil, and coconut oil, contained 
no vaccenic acid.

* From Service Bull. No. 1039, American Butter 
Institute, July 9, 1947.
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•Industrial Notes

N e w  O a k i te  B o o k le t

A special, 12-page illustrated book
let, describing the new, improved 
Oakite-Vapor Steam Cleaning Unit 
has just been issued by Oakite Prod
ucts, Inc., New York.

Data on unit construction, engineer

ing specifications, types of models 
available and job applications of this 
latest model, A.S.M.E. approved, 
steam generator for multiple-duty in
dustrial steam-cleaning and paint
stripping operations, are all factually 
presented in concise form in this new 
booklet. For greater clarity the text 
has been augmented by a series of 
clear-cut illustrations of operating, 
control and mechanical features; types 
of models available to meeting varying 
job requirements; and interesting 
views of the' Unit in actual steam-clean
ing operations of various kinds.

Readers desiring a free copy of the 
booklet should address their requests 
to Oakite Products, Inc., 138A Thames 
St., New York 6, N. Y.

Both representatives and managers take an active part in the Wyandotte Chemicals 
Refresher Clinics now being held in the eight sales regions of the J. B. Ford Division 
of the Wyandotte organization. This photo, taken at the Northwestern Region Clinic 
in Chicago shosvs representatives from the Minneapolis, Milwaukee, and Chicago 

offices of the Wyandotte organization.
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New Members
A C T IV E

B u rlag e , C laren ce  A ., 1437 X a n th ia  iit., 
D enver, C olorado .

C leveland, D a v id  C ,  C ounty  H e a lth  D ept., 
D u ra n t, O k la .

G allie r, Jo h n , 1800 N . E d ison  St., A rlin g to n , 
V a.

H o w ell, R . L ., H e a lth  D ept., M cA lestp r, 
O kla .

K inney, F . G., C ity  H e a lth  D ept., S ioux 
C ity, Iow a.

M erk el, P a u l P ., C ity  H a ll,  R ead in g , Pa . 
M ille r, W m . C., 2210 S o u th  9 th  A ve., M ay- 

w ood, 111.
R eed, F . I., 42S M ain  S t., E a s t  A u ro ra , N . Y. 
S ch e ld ru p , C. J ., 5014 W e s t S u p e rio r  St.. 

C hicago  44, 111.
S tra it ,  M . L ., C ity  H a ll, H a s tin g s , N ebraska .

A S S O C IA T E

A nderson , J .  S ., 1200 W e s t 15th A ve., G ary , 
In d ian a . '

A rn o ld , R ic h a rd  N ., 2125 E . P h ilad e lp h ia  
St., Y o rk , P a .

B ergsm a, Ja m es , C ity  H a ll, W ate rlo o , Ioyva.
B land , H a rv e y  E ., 101 N in th  A ve., NAY·. 

M andan , N . D .
B rad sh aw , A m m o n , 415 C h am b er o f  C om 

m erce  B ldg., D en v er, C olorado .
B row nley , D o rth y , C uries  N e ck  D a iry , 

R ichm ond, V a .
B ru b a k e r, L . B ., S ta te  D a iry  & F o o d  D iv i

sion, R ichm ond,. V a.
B u rg , S. J .,  M odel D a iry , C lin tonville , W is .
C alhoun, W esle y  R ., C h am paign  S a n ita ry  

M ilk  Co., 5 th  & U n iv e rs ity  A ve., C h am 
paign,/111.

C am pbell; M . S . A ., S ta te  B o a rd  o f  H e a lth , 
1098 W . M ich ig an  S t., Ind ianapo lis , 
In d ian a .

C am pbell, W . A ., R ich m o n d  H e a lth  D ept., 
R ichm ond, V a .

C ohn, W illia m , c /o  J e rse y  M ilk  & C ream  
Co., L a F a rg e v ille , N . Y .

Coss, H a ro ld  S., 112 W e s t E v e re tt  S t., 
D ix o n , 111. .

E n eb ach , H e n ry , C ity  H a ll, R o c k  Is lan d , 111.
F aw e ll, W . R ., 33 N . L a S a lle  S t., C h icago  2,

111.
G illiam , R . B ., S ta te  H e a lth  D ep artm en t,
■ B u ck in g h am , V a.
G roves, D on, M cD o n a ld  D a iry , F lin t,  M ich.
H a lle tt, Η . M ., S ta te  H e a lth  D ep t., L ees

b u rg , V a .
H a m an n , C h a rle s , 901 C able S t., S tre a to r ,

111.
H a n g e r , C. F .,  110 M o ntgom ery  A ve., 

S tau n to n , V a .
H ay m es, P .  L ., 2000 W e s t 14th St., C leve

lan d  13, O hio . .#£'·'
H a w th o rn e , Η . Y., P .i§dm ont S ab a to riu m , 

B u rk ev ille , V a .
H e rrm a n n , M . W ., E lseco , Inc., E lk h o rn , 

W is .
H ille ry , H o m e r, 129 N . R ace  S t ,  U rb a n a ,

111.
H o n e r, C. J . ,  B o x  272, S ta te  College, 

M iss issipp i. ,
H u n z ik e r , O tto  F ., 103 S ev en th  A ve.,

L aG ra n g e , 111.

■Ireland, W . D ., 435 E . H e n r ie t ta  Road, 
R o ch este r, N . Y .

K endall, A . W ., 302 A lleg h en y  S t., H o lli- 
d ay sb u rg , P a .

K incaid , E . F ., C h e r ry -B u rre ll  Corp;, 
M id lo th ian , V a.

K in zer, E lm o re , C h a m p a ig n -U rb an a  Public  
H e a lth  D ist., C h am paign , 111.

K ite , G. D ., V . P . I . E x te n s io n  Service, 
B lack sb u rg , V a.

L aw son , L y le  J ., 310 G enoa S t., G enoa, 111.
L u ndsted t, E r ik , S an te  F o o d s , In c ., 16 P a r k 

way, G oshen, N . Y.
M all, F ra n k lin  L ou is , 112 W e s t C hurch  St., 

S andw ich , 111.
M arco u x , W ay n e , A rm o u r  L abora to ries, 

1425 W e s t 42nd S t., C h icago  9, 111.
-M ason, W illia m , R o u te  N o . 4, O ttaw a , III.
M iles, H a r la n  F ., 301 E liz ab e th  S t., Pekin .

111.
M o rg an , F .  J . ,  M id d le to w n  M ilk  & C ream  

Co., 38 S t. Jo h n s  S t., W a lto n , N . Y .
P ease , B . M ., E lg in  H e a lth  D ep t., C ity  H all. 

E lg in , 111.
P o lfe r ,  Jo sep h , H i-A c re  D a iry , 1550 W ood 

S t., D ubuque , Iow a.
P e tro , L ou is , B o x  554, I th a c a , N . Y .
Pope, D r . E . J ., N o r fo lk  H e a lth  D epartm en t, 

N o rfo lk , V a .
Q u a r tie r , E . B ., ς / ο  P ro d u c e rs  D a iry , D an

ville , 111.
R an k , T o n y , W estfie ld  C o-op. D a iry  Assoc., 

W estfie ld , W is .
R eed, S am u el I ., B re m e rto n -K itsa p  County, 

S ix th  a n d  M ario n , B rem erto n , W ash .
R ice, F ra n k , C ity  H e a l th  D ept., S io u x  City, 

Iow a.
R ieh l, H e rb e r t ,  5061 C o llingw ood  S t., V an

couver, B. C., C anada.
R iley , H . C ,  106 C o u rtn ey  A ve., Roanoke, 

V a.
R o th ro ck , M rs . G oldie, C h am p a ig n  San itary  

M ilk  Co., 5 th & U n iv e rs ity  A ve., C ham 
paign , 111.

S c h a fro th , E d ., C ity  H e a lth  D ept., Des 
M oines, Iow a.

S co tt, R o b e rt M arsh a ll, I llin o is  D ept, ot 
P u b lic  H e a lth , D iv isio n  o f S a n ita ry  E ngi
neering , S p ring fie ld , 111.
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bhelley, P ., K le in s  C hocola te  Co., Inc., 
245 W . B a in b rid g e  S t., E lizab e th to w n , P a .

Sizem ore, W . C., S ta te  H e a lth  D ep artm en t, 
Sm ithfie ld , V a .

Sherbock, Jo h n , B ay  C ity  H e a lth  D ep t., B ay  
C ity, M ich .

Sm ith , W es ley , C h a rlo tte , Iow a.
Soldw edel, H e n rv  A ., 301 E liz ab e th  S t., 

P ek in , 111. .
S ta ffo rd , P a u l, D enison , Io w a .
S tan ton , J o h n  D ., 7715 S o u th  S h o re  D rive , 

C hicago  49, 111.
T hom pson , Η .  E ., S ta te  H e a lth  D e p artm en t, 

W illiam sburg ', V a .

C H A N G ES

B ulla rd , E a r l  D ., C ooperstow n , N . Ϋ ., to  
M exico , N . Y .

Cole, G . S., 4817 N . H a m ilto n  A ve., C h i
cago, to  2063 L aw re n c e  A v e .

C unningham , M rs . E lizab e th , U n io n  D a iry  
Co., to  B e a tr ice  C ream ery  Co.

D a rt, R aym ond , C hicago , 111., to  G oodland , 
Ind iana .

D avenport, D r .  R . F ., 1528 N . 26 th  S t., 
P h ilad e lp h ia , to  4035 C h estn u t S t.

E lliker, D r . P .  R ., P u rd u e  U n iv e rs ity , to  
O regon  S t. C ollege, C o rv a llis , O re .

F o x , A . J . ,  A m e rs t, M ass., to  120-130 
F ra n c is  S t., P itts f ie ld , M ass.

H annen , O tto  J ., P .  O . N ew  Y o rk , to  1250 
Sedgw ick  St., C hicago , 111.

T ip sw o rd , M rs . W in if re d , B e a tr ice  F o o d s , 
Co., 14th S t. a t  B ro a d w ay , M a tto o n , 111.

T oom ey, E d w a rd  J . ,  10215 S o u th  V e rn o n  
A ve., C hicago , 111.

T r ip p e r ,  B . M ., 828 W in d s o r  A ve., R oanoke, 
V a .

W illiam s, W . J ., S ta te  H e a l th  D ep t., R ic h 
m ond, V a.

W ilso n , R . A ., 952 B en to n  A v e ., Ja n e sv ille , 
111.

W oods, D . L . S., S ta te  H e a lth  D e p artm en t, 
B o x  26, H a rr is o n b u rg , V a.

W rig h t,  W illia m  J ., 512 B ro o k ly n  A ve., 
Jack so n v ille , 111.

IN  A D D R E S S

H u m m er, D r. R . L ., N e w  C astle , P a ., to  
P ro v . S qdn. 88, A .P .O . 703, S a n  F r a n 
cisco, Cal.

L indsey , R . R ., C ham paign , 111., to  B eatrice  
F o o d s Co., R a n to u l, 111.

M ille r, J .  R ., 1007 S . W r ig h t  S t., B lo o m in g 
ton , 111., to  810 N . M ad iso n  S t.

P e r ry , D r. B en jam in , 6221 U n iv e rs ity  A ve., 
C hicago, to  156 W . 57th  S t.

P ro p s t, E rh a rd t ,  W a te r to w n , W is ., to  B o x  
243, Ju n e a u , W is .

Q uencer, A r th u r ,  19th S t. an d  A v e . B, 
N . Y . C ,  to  620 12th A ve.

Z u lkow sk i, E d w a rd , 1036 W . 32nd S t., C hi
cago, to  3344 S o u th  M ay  St.

HONORS TO DA HLE
A gold medal, emblematic of the 

highest award in dairy manufacturing 
circles, was presented to Dr. C. D. 
Dahle, of the Pennsylvania State Col
lege faculty, as a highlight of the recent 
meeting of the American Dairy Science 
Association held at Guelph, Ontario, 
Canada. Dr. Dahle is head of the 
dairy manufacturing staff at Penn 
State, and the Borden Award medal 
was accompanied by a check for $1,000.

Sixteen points were gleaned from 
Dr. Dahle’s busy career in the citation, 
including reports on many of his recent 
contributions to the dairy industry 
through research. He has published 
over 95 scientific articles and is widely 
known for his work in the field of ice 
cream manufacture.

Dr. Dahle discovered a method for 
greatly reducing the time required in

making grating cheese, is inventor of 
the Duo-Visco Homogenizer valve for 
two-stage homogenizing with a single 
valve, has developed a new process for 
making cream cheese without the use 
of draining bags, and worked out a 
new method of curing cheddar cheese.

A graduate of the University of 
Minnesota where he was given his 
bachelor’s degree in 1920, master’s de
gree in 1921 and his Ph.D. in 1937, Dr. 
Dahle has been on the Penn State 
faculty since 1925. In addition to his 
membership in the American Dairy 
Science. Association, he is also a mem
ber of Sigma Xi, Gamma Sigma Delta, 
Alpha Zeta, and Delta Tau Delta fra
ternities. He is technical editor of the 
Ice Cream Field and chairman of the 
statistical research committee of the 
International Association of Ice Cream 
Manufacturers.
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“Dr. Jones” Says—*
We were speaking, here last time, 

about these outbreaks of food poisoning 
and food infection: the really important 
thing being to prevent ’em. Maybe 
we’d better hammer a little more on 
that “iron” while it’s hot—if it is. Apy- 
way, it won’t be long now before the 
weather’ll be hot. That’s the time when 
we’re most liable to have ’em.

An outbreak I was reading abput 
the other day: they had 400 cases. 
That’s a lot of people to be griping all 
at the same time. These big ones: 
they happen, as you’d expect, when a 
lot of people are eating the same thing. 
When you get something like that from 
a hotel banquet ,or, we’ll say, a church 
supper—well, it ain’t what you’d call 
real good advertising. And when 
they’re handling more food’n they’ve 
got facilities for handling right, it’s 
such times we’re most apt to get ’em.

Bacteria being responsible for mpst 
of ’em, it’s the kind of food germs 
grow well in we’ve got to look out for 
especially. That means protein foods, 
like meat, fish, eggs, milk and so on: 
dishes that’re soft and moist. Put a 
few staphylococcus bugs, for example, 
in a combination like that and let it

* Health News, New York State Dept. Health, 
Albany, May 19, 1947.

stand three or four hours at room 
temperature and—boy! You’re setting 
’em right up in business. They’ll sup
ply enough toxin to poison a sizeable 
party. But keep it in the refrigerator 
and it’s the germs and not the custom
ers that’re out of luck.

Where these various germs come 
from: well, most often it’s people but 
rats and mice and so on can do a lot 
of germ-sowing in a short time. Folks 
with boils and other skin infections or 
with colds or that’re having bowel 
trouble ’emselves—-they’d better let 
somebody else handle the food. The 
rats and mice and vermin—that’s a 
matter of having it shut up so they 
can’t get at it.

But a few germs may get in, not
withstanding the ordinary safeguards. 
Cooling’ll chill ’em; cooking’ll iSll ’em. 
If the food is the kind that can be 
heated, it’s safer to cook it up again, at 
a boiling temperature, before it’s eaten.

It’s only occasionally that these 
things happen. But when it comes to 
wholesale mollegrabbles, occasionally is 
much too often. So it’s well to remem
ber the three big C’s : Clean, Cold, 
Cook.

P a u l  B. B r o o k s , M.D.

FORTHCOMING MEETINGS
International Association of Milk Sanitarians, Oct. 16-18, Milwaukee

Inti. Assn, of Ice Cream Mfrs.
Iowa Milk & Ice Cream Assn.
N. Y. State Milk Distributors 
Indiana Dairy Products 
American Butter Inst.
Wash. Dairy Assns.
Wisconsin Milk Dealers Assn. & Ice 

Cream Mfrs. Assn.
Illinois Dairy Products Assn.

Oct. 27-29 
Nov. 12-14 
Nov. 12-13 
Nov. 17-19 
Nov. 18-19 
Nov. 19-21

Dec. 9-11 
Dec. 15-17

Miami Beach, Fla. 
Des Moines, Iowa 

Binghamton, N. Y. 
French Lick, Ind.

Chicago, 111. 
Vancouver, B. C.

Milwaukee, Wise. 
Chicago, 111.


