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II ADVERTTSEMENTS 

"SEE-IT'S EASY-Just pull the wire down," 
says Barbara Cooke to her twin sister 

Catherine. The Cooke Twins of Sunnyside, 
L. I., compete for the fun of opening WELDED
WIRE SEALS on milk bottles coming to their 
house but Mrs. Cooke will tell you howjfntJ'or
tant this little wire is. "I know our dliry has 
the family's safety at heart. WELDEDWIRE 
SEALS insure that no one has tampered with the 
milk and cream we receive. And with this seal 

I 

so completely covering the pouring lip and 
top, there's no way for dirt or contamination 
to get in." 

Wouldn't it be good business for you to have 
people like Mrs. Cooke praising the way yout• 
:milk and cream are bottled? Ask to have a 
representative of Standard Cap and Seal Cor
poration stop in to give you the whole inter
esting story of business-building WELDED· 
WIRE SEALS. 

STANDARD CJtP AND SEAL CORPORATION 
' 1.200 FULLERTON AVENUE • CHICAGO 14, ILLINOIS 

---- --~- -- --- ~- --- ---- -
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ONE always stands out! 

When it comes to standardizing the acidity 
of milk and cream prior to dairy product 
manufacture, Wyandotte C.A.S. * does an 
outstanding job. 

C.A.S. is a highly refined soda product 
that is readily and completely soluble. Be
cause it provides.more efficient pasteuriza
tion and filtratioJ of cream, you are assured 
of the following advantages: 

1. Elimination of neutralized flaror 

2.lmprored keeping quality 

?>Uetter texture and flaror 
* Reu,tstered trade-marlG 

4. Less curd formation and a saving in 
butterfat 

5. Smoother tconsistency of cream 

6. Saring in time due to its immediate action 

Every particle of C.A.S. is uniform, both 
in composition and quality. You can rely 
on this factory-tested compound to give 
you consistent results at a reduction in 
standardizing costs. 

Your Wyandotte Representative will be 
glad to demonstrate the benefits of Wyan
dotte C.A.S. Why not call him today? 

WYANDOTTE CHEMICALS CORPORATION 
WYANDOTTE, MICHIGAN SERVICE REPRESENTATIVES IN 88 CITIES 

\i\Then writing to advertisers, say you saw it in this Journal 
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Yes, wherever butter, buttermilk~ 
heavy cream or sweetened con
densed milk are mixed, heat treated 
and cooled, you're apt to find a 

, Cherry-Burrell Round Processor. 
·Performance -throughout the in
dustry has proved that in handling 
heavy dairy products, this proces
sor is well equipped to do these 
jobs more thoroughly-and faster. 

Round Processor-both standard aluminum-(·,), 
paint finish and de luxe all stainless models \ 
available in 300, 500, 600, 800 and 1,000 gal-
lon sizes. Propeller type agitator available for 
lighter liquids. . 

A powerful sweep type agitator 
speeds up heating . . . produces a 
perfect blending of ingredients. 
Heat transfer is so rapid it takes 
less than 20 minutes to raise the 
temperature of the mix from 40° 
to 170°; and at the same time elimi
nates heavy "burn on." Ask your 
Cherry-Burrell representative about 
this sanitary Round Processor. 

CtiERRY-B~~ELL CoRPORATION 

e 
General Sales and Executive Office: 
427 W. -Randolph Street, Chicago 6, Ill. 
Milk and Food Plant Equipment and Supplies 
FACTO~~S, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS 
AT YO"" SERVICE IN 56 CITIES 

~ma~~ 
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CONCENTRATION 
takes 

For energy building food value, 
in the school lunchroom ... serve 

TJ~:~,i-1/ich 
TRAD( MAAK RIO. U.S. PAf. Off . 

CHOCOLATE FLAVORED DRINK 
• This swell tasting fresh dairy drink 
is energy rich! Chock full of milk 
solids-finest of protective foods! 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • 
THIS FRESH DAIRY DRINK IS APPROVED 
FOR CHILDREN B)' SCYfdOL DIETICIANS 

COAST TO.COAST 

10, ILL., 679 Orleans Street 
18, N. Y., 330 W. 4jnd Street 

Al'l"'''"""~ II, Cal., 4368 Diftrict Blvd. 
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ADVERTISEMENTS 

Roccal's superiority over old-fashioned germicides has been demon
strated time after time. In painstaking and exhaustive laboratory 
tests Rocca! was found to be a much more powerful germ killer 
yet infinitely safer to use than the germicides now in general tise. 

Sample and Literature 

on Request 

Rocca! kills bacteria. It inhibits the 
growth of molds, slimes and algae. 
Yet, in proper dilutions, it is non
poisonous, virtually odorless and taste
less. It will not rust equipment, will 
not harm fabrics. It does not irritate 
the skin. 

Accepted by many leading health 
authorities, Rocca! is the sanitizing 
agent of tomorrow-ready for your 
use today. 

Industrial Division 

WINTHROP-STEARNS INC. 
Dep't.F-38, 1450 Broadway, New York 18 N.Y. 

\iVhen writing to aclvertis:rs, say you saw it in this Journal 
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Today in China-Cooliemilkvendersuse 
open pails like these as 2-way containers. 

This m~thod of delivery may explain the 
spread of many milk-borne diseases. 

In comparison-Modern America finds Canco Flat-Top 

Paper Milk fontainers a safe 1-way method of milk deliv
ery. Thanks\' to Public Healtl} officials for helping us get 
nationwide hcceptance of thfs safe, sanitary container. ·.\ (.1 
American Can Company New York, Chicago, San Francisco 

1. 1-way feature breaks 
chain of possible milk
borne infections! 

() 

2. Rinse tests reveal no 
Escherichia coli, and a high 
percentage of complete ste- OJ 
rility in containers delivered 
to the dairy. 

3. Opened, filled, and 
closed in minimum time by 
machines! 

When writing to advertisers, say you saw it in this Journal 
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MORE EFFBCI·l:'T CAPPING •••• 
SAME DE.PENDABLE PROTECTION 

• • • 
• 
• 
• 
• 
• • • 
• 
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• • 
• 
• • 

The new Dacro P-38 provides the dairy indus

try with the last word in efficient capping. 

It's smaller for greater economy. It's pre

formed for application that's smoother and 

faster than ever • 

Only Dacro's protective features remain 

unchanged. It's still the one piece cover cap 

that completely protects the pouring lip of 

the bottle. It still forms a dependable, air

tight seal that safeguards milk against the 

dangers of seepage or possible contact with 

air-born bacteria • 

Dairies using Dacro :find that it gives extra 

value two ways. They have a capping system 

that assures maximum operating efficiency • 

They are assured of positive protection of 

milk purity after it leaves the dairy • 

• • • • • • 
CROWN CORK & SEAL CO. 

Dacro Division 

BALTIM9RE 3, MARYLAND 

When writing to advertisers, say you saw it in this Journal 
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Multi-Flo Homogenizero 

.. s-or e-,ttra.capacity 
. hotnogentzer d. . 

lf y· ou need new . . . rouch iroprove on 
. dehvery ts . . h 

£or roilk or rot-,t, . ., ..... ,. 12 giving all t e 
-1' 11 t111 l~- ' 

...-.ost sizes. Ask for Bu e y and quick clean• 

...... . econotn 
h effictency' .1 uoroo· 

facts on t e · CP M.ulti-F 0 

h' h roake 
ing features w tc 

ding buys . 

. ers outsta•n•••·~~~·~··•••••••-. gentz . 

General port Offices: 1f43 W. Washington Blvd., Chicago 7, Illinois 
SALES BRANCHES: Atlanla • B~slon • Buffalo • Chicago • Do las • Denver • Houston • Kansas City, Mo. • L.os Angeles • Minneapolis • Nashville 

No\YYork • Omaha • Philadelphia • Portland, Ore. • S. Louis • Salt Lake City • San Francisco • Seattle • Toledo, Ohio • Waterloo, Ia. 
\ . 

CREAMERY PACKAGE MFG. CO. OF CANADA, LTD., 267 King St., West, Toronto 2, Ont, 
TH' CREAMERY PACKAGE MFG. COMPANY, LTD., Avery House, Clerkenwell Green, London E.C.I. 
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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. 

What Does the Average Health Officer Think 
About Milk?* 

N o opinion about the average Health Officer's thoughts can be more than a 
gti.ess. So, if the reader will accept a guess, here it is. 

As far as dairy farms are concerned, the average Health Officer still clings 
to his right to set his own standards. (The writer's thoughts differ from those of 
the average Health Officer on this point.) He refuses to fall in line with outside 
group thinking. His own standard has p·robably been given to him by his Bureau 
Chief, but he regards it as his own thinking and he is sure he is right. He trusts 
his own inspectors and will send them one hundred miles to check on milk which 
is going to be pasteurized anyhow. Neither he nor practically any other Health 
Offi. cer ~vill trust the County or State inspectors working in the dairy farm areas 
even to the extent of giving them a trial and using spot inspections to check the 
results. Inspection programs of milk company representatives are accepted as 
being important from an educational standpoint-that is about all. 

As to milk plants, the Health Officer accepts sound engineering pradice. 
That is why the recommendations of the U. S. Public Health Service for plant 
standards are so generally accepted. The State Health Officer now wisely realizes 
that plant inspection involves special knowledge rarely possessed by the inspector 
of a town or small city. He, therefore, sends out his own men either to do the 
job alone, or in cooperation with local inspectors. The latter plan is based on the 
sound principle that a relatively untrained man can, in the course of time, be 
shown what to watch for ,in a particular plant. 

* This article was written at the request of the editor for the thoughts of the practical health officers 
on milk control. 

--
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The average Health Officer still clings to the belief that dairy farm inspection 
is a necessary measure in the prevention of_ milk-borne epidemics. , The assump-
tion is that milk may, through some error, occasionally by-pass the pasteuriza-
tion process. Perhaps this is correct. Some health officers, however, must have 
noticed the inconsistency between this position and that taken regarding water. 
Water is protected by chloi-ination, much as milk is by pasteurization. Periodic 
policing of water sheds have been almost entirely abandoned. A corresponding r;· 
position in regard to milk would be to make approximately one educational visit \ \~ 
to each new shipper to get hiln started right: ·• 

The average Health Officer, especially one trained in medicine and epidemi~ 
ology, is now less concerned over milk sanitation than over tuberculosis, school 
hygiene, and other services more closely associated with medical practice. He 
gives his support but not his time to the Chief of his milk division. He tells 
him to watch pasteurization but avoid disputes. His predecessor probably got 
a kick out of his quarrels with dairymen about such matters as the style of letter
ing on bottle caps, but he has lost interest in such matters. To him milk sanitation 
is getting along all right while tuberculosis needs revamping to bring it in line 
with new procedures. 

The average Health Officer knows that groups of school children still visit 
milk plants and see that each is more marvelous than the others. This is all 
right with the Health Officer who realizes that we are in a free country. But 
to him the glamor of super milk has passed. 

v. L. ELLICOTT 

The foregoing editorial is the result of a request by this editor that "the 
average health officer" (in this case, an unusually good one) express his th.Jughts 
out loud. And he did. Ouch ! He is good natured about it, and speaks out 
of the abundance of his observation and experience extending over the· past 
twenty-five years. 

Well, we have it coming to us, as the current say.ing goes. We are so close 
to the problems of milk supervision that we are prone to lose perspective. 

. To a health officer who is responsible to the community for the most effective 
use of funds in the interest of the public health, he cannot help but look askance 
at expenditure for dairy farm inspection across two whole states (remote control) 
when he has immediately beEore him the need to modernize his communicable 
disease program. This feeling is strengthened in view of the conflicting dairy 
farm requirements of different communities. He suspects, to say the least, that 
most of this part of the milk control program is a leftover, a sort of "vestigial 
remains," from the early days when thijlf<ittor was really necessary. . 

Dr. Ellicott's point about the imp!rtance of sound engineering practise in 
pasteurization plants is based on the 'recognition that plants are increasingly 
larger, are using more complicated ~quipment, are turning out greater volumes (J 
of milk, ere. am,. anq other dairy products, and constitute potentially greater health 
hazards than ip tl1e old days-this latter because, there are fewer distributors 
per thousand of pqpulation, henc<'j infection from a plant exerts a more widely 
distributed health Hazard. He relies on dependable pasteurization of milk as he 
does on dependable· chlorination of water-both are engineering jobs involving 
coniplicated plant operation and control. 
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He has lived through the days when brands of milk were put on the market 
under high-sounding names-he calls it "super milk"-such as "select," "special," \ 
"approved," "baby," "A," "AAA," "hi-test," all at higher prices, of/course, than -\ 
that of the regular supply. Fictitious values !-which a large perc~ntage of the I 
public falls for, and which another large part (uninformed concerning real values) j 
cannot afford. · , 

And those "marv:elous" plants--which are made to look like hospitals in order 
to convince the public that milk therefrom will not send them to· hospitals. Great 
sales psychology this! f; j . J. H. S. 

·The Dubuque Dairy Technology Society 

FOR several years past, numerous dairy technology societies have associated 
themselves with us by designating the JouRNAL OF MILK AND FooD TECH

NOLOGY as their official·organ (in return, receiving the JOURNAL at a club sub
scription rate). However the Dubuque Dairy Technology Society has gone 
a step farther and has applied for (and now received) affiliation status with the 
INTERNATIONAL AssociATION oF MILK AND Foon SANITARIANS, INc. This 
ac1/on raises each member of the Dubuque organization to the leyel of member
ship in the International Association (including subscription to the JOURNAL). 
This good group has taken the first step (among the dairy technology societies) 
to join forces with dairy technologists and sanitarians over the country to advance 
the whole prQfession and to strengthen the JoURNAL. 
· Sanitarians for a long time have striven to secure recogi1itior1 as a profession~ 
We maintain that such recognition does not come by our own solicitation nor 
by merely labeling otirselves as being professionally competent. Recognition 
by our brother professionals comes when the quality of our . work compares. 
favorably with that in other fields that have already won such acceptance. 
This quality is attained by the contributions of time, interest, expert service, 
professional competence, educational training, and money by the individuals 
concerned. It deman<}ls a pooling of resources-brains, .spirit and finances. It 
calls for educational ~tandards, a technical literature, a broad vision of public 
interest, and a sense of group identity and high-minded responsibility. All this 
cannot be attained overnight. It requires years of collaborative effort to build 
it all up into an imposing structure. 

In union there is strength. The Dubuque group see this. They act on it. 
We are stronger because they help us toward the above goal. Dubuque-we 
co'mmend your vision. We welcome your fellowship. J. H. S. 
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Sanitary ~tandards for Dairy Equipment 

puRSUANT to editorial announcement in the January-February, 1946, issue of 
this JOURNAL, we have published the following sets of dairy equipment 

standards : 

1. Milk-piping Fittings, January-February, 9, 12-21 and May-June, ():-
insert ( 1946) . · · 

2. Storage Tanks for Milk and Milk Products, May-June 9, 152-155 
( 1946). 

3. \Veigh Cans and Receiving Tanks for Raw Milk, Septei11ber-October, 
10, 277-279 c 1947). · r 

4. Milk Pumps, September-October, 10, 280-281 ( 1947). 

Copies of the last three sets have been mailed to the health officer and chief milk 
sanitarian in each city in the United States and Cai1ada ·with population of twenty 
thousand or over. Extra copies are available without charge to milk and food 
control officials in federal, state, and municipal government. Some cities are 
having copies sent to each of their inspectors. Copies of any of the last three 
sets of standards are available to any one else at the nominal cost of twenty-five 
cents each. ·Some firms are having copies sent to each of their salesmen. These 
may be secured from the Secretary-Treasurer (address on page .... ) . 

The work of preparing standards for other equipment is progressing as 1apidly 
as the technical difficulties allow. J. H. S. 

Thirty-fifth Annual Meeting 

PHILADELPHIA, PA., Oct. 21-23, 1948 

Hotel Bellevue-Stratford 

;./ 
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Present Status of the Phojphatase 
I 

T~st* 
I 

GEORGE P. SANDERS AND OSCAR s. SAGER 

Division of Da·iry Research Laboratories, Bureau ·of Dairy Industry, 
Agricultural Research Administration, UjJ"· Depart·ment of Agr·iwlture, 

Washington 25, . C. 
p 

A. DESCRIPTION of an improved phos
phatase test for pasteurization, ap

plied to Cheddar cheese and fluid milk, 
was published in 1946 (12). During 
the research work it became evident 
that milk phosphatase is much more 
stable than .,had been generally sup
posed, retaining a lai·ge proportion of 
its activity almost indefinitely in ravv or 
under-pasteurized products. It seemed, 
therefore, that the quantitative meas
urement of the enzymic activity of most 
dairy products should be an index of 
the enzymic activity of the milk used, 
and therefore an index of pasteurization 
of the milk Accordingly, the scope of 
the work was enlarged to attempt to 
develop a unified method applicable to 
various dairy- products. 

The application of the phosphatase 
test as an index of pasteurization is 
based on the following facts, determined 
by earlier research work of others:: All 
normal milk that has not been pasteur
ized contains a. phosphatase enzyme. 
This milk enzyme is inactivated by heat
ing for a prescribed time at a tempera
ture a few degrees higher than that 
required to kill the organism that causes 
tub~rculosis, which, as pointed out by 
North and Park (10), is the most heat
resistant of the pathogenic organisms 
that may occur in dairy products. 
Therefore, a negative phosphatase test 
provides an index of the adequacy of 
pasteurization, indicating indirectly that 
the product was heated sufficiently to 
kill any pathogenic organisms that 
might have been present. 

* Presented at the Thir{y~fourth Annual 1\l[eeting 
of _the International Associe~tion of l\1ilk and Food 
s~nitarians, 1vlilwaukee, Wisconsin, October 17, 
1947. 

According to researches of Theobald 
Smith ( 14), the tuberculosis organism 
is killed in milk by heating at 140o F. 
for 15 to 20 minutes, and in cream 
by heating at that temperature for a 
slightly longer time. North and Park 
repeated Smith's experiments and veri
fied the results. They determined the 
thermal death points of this organism 
also at various other temperatures, and 
found, for example, that it is killed in 
milk by heating at '160° for· approxi
mately 20 seconds. The results of these 
experiments, and similar experiments 
by others with various organisms, were 
the basis of the present specifications 
for pasteurization. 

A positive phosphatase test involves 
tvvo reactions, the chemical equations 
for which were given previously ( 11). 
The first is hydrolysis of disodium 
phenyl phosphate (known as the sub
strate, and added in the test) by the 
phosphatase, producing free phenol. 
The second is chemical combination of 
phenol with 2,6-dibromo (or -dichloro) 
quinone cl!loromine (known as BQC, 
and added in the test), forming blue 
indophenol. The quantity of phenol 
is determined by measuring the inten
sity of the blue color, either with a 
colorimeter or by comparison with 
visual standards. ' 

Detailed directions for the laboratory 
method for testing various dairy prod
ucts are published in the December 
1947 issue of the Journal of Dairy 
science ( 13) and will not be repeated 
here. The following discussion is 
pre£ented in three parts : First, diffi
culties encountered in conducting 
earlier tests; secondly, the manner in 
which the test was modified and im-
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proved to y~eld reliable, quantitative 
results on vanous products; and thirdly, 
some of the results obtained. 

DIFFICULTIES IN THE TEST 

Late in 1944, certain members of the 
cheese industry and of the Research 
Committee of the National Cheese In
stitute requested information from these 
laboratories as to whether it would be 
possible to develop a test that would 
show reliably whether the milk used in 
making Cheddar cheese had been ade
quately pasteurized. Two methods that 
were available, and most recommended 
for the test on milk, were the Kay
Graham method and the Scharer 
method. There was also available an 
advance copy of a report ( 3) of re
search on the application of a modified 
Scharer test to Cheddar cheese the 
results of which indicated that· th~ test 
o_n r~w-milk c~eese tended to be nega
tive:: 111 many 1nstances after a curing 
penod of three to six months and 
also that the optimal pH for 'phos
phatase activity in the test could be 
maintained by mixing the samples of 
cheese with a buffer solution before 
testing. 

There were available in our labora
tories approximately 375 Daisy-style 
<;:heddar cheeses, made in pasteuriza
tlop experiments in which exact records 
of the heat treatment of the milk had 
been obtain~d. I~ the preliminary tests 
numerous difficulties were encountered. 
In using the methods then available 
"false negative" results (negative re~ 
suits on samples of cheese made from 
raw milk) were encountered very fre
quently, and values much lower than 
those obtained on milk were encoun
tered generally, especially with cured 
cheese. · 

Determinations made with a Beck
man pH meter showed that the pH 
yalues during incubation were, in many 
111stances, so low as! to be outside ~he 
range o~ activity o~ the phosphat!se 
enzyme 111 the test. The buffers in use 
fm; testing milk were not adequate to 
bnng the reaction in the tests within 

the optimal pH range. Moreover, dif
ferent dairy products• have different 
buffe1:ing capacities, and the buffering 
C<~.paCity of cheese increases with age. 
It was therefore necessary to modify 
both the concentration .and the alka
linity of the buffer for each type of 
product, and also for cheeses of dif
ferent ages. 

. E~rlier tests invblved preliminarily 
dllutmg the sample with water or with 
a mixture of butyl alcohol a1;d water 
and tl;en. using. a P?rtion of the liquid 
matenal 111 testmg, m order to decrease 
the buffer capacity of the sample to a 
level corresponding with that of the 
relatively weak buffers then available. 
It was found that this pra~tice of test
ing only the liquid portion excluded 
most of the enzymic activity from the 
test, and produced erroneous and low 

·results. Tests on samples of cheese and 
on the filtrates prepared therefrom 
showed that the enzymic activity is 
associated more with the solids (fat 
and also casein) than with the aqueous 
phase. Moreover, preliminarily grind
ing the samples with a mortar and 
pestle or with a blender was laborious 
and apparently unnecessary. 

Experiments showed that phospha
tase activity is inhibited by certain 
neg-ative ions. including phosphates 
and citrates. The sodium buffers used 
in earlier tests did not remove these 
ions from solution, and it was desirable, 
especiallv in testing process cheese, to 
use as buffer a reagent that would 
precivitate these ions. 

Difficultv was encountered in the use 
of lead acetate. recommended in an 
earlier procedure. as a protein precipi
tan,j. The filtrates were frequently 

/J.oudy. due to (a) insufficient removal 
. of the proteins from some samples, and 
(b) the frequent presence of colloidal 
lead hydroxide in the filtrate, requiring 
further adjustment with alkali to clear 
up the filtrate. It was found to be 
very essential that the protein material 
be removed as completely as possible, 
and that the filtrates be clear, in order 
to obtain uniform, maximal color 
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development, sensitivity, and precision 
in the readings. 

The use of lead as a precipitant 
yielded an excessive amount of inter
fering yellow color when BQC was 
added, and an insufficient amount of , 
blue color, requiring the use of more 
BQC than should be necessary other
wise and thus further increasing the 
amount of yellow off color. p ! · 

It was found also that lead tends to 
cause some catalytic decomposition of 
the substrate, with a resulting tendency 
toward misleading, slightly positive 
controls. 

In the methods available, adequate 
provision had not been made for ad
justing the pH accurately, in testing 
cheese, for uniform and maximal pro
duction of blue color without excessive 

·development of yellow col.or. 
The tests available were not quantita

tive over a sufficiently wide range to 
measure phosphatase activity accurately 
in all samples. 

An incubation period of 10 or 30 
minutes was found to be inadequate 
for precise results and desirable sensi
tivity. On the other hand, an in
cubation period as long as 24 hours 
was considered too long for practical 
purposes. 

The Kay-Graham procedure was 
found not applicable for use with cured 
cheese, sour buttermilk, butter, and 
other stored or ripened products, prin
cipally for two reasons : First, the 
Folin-Ciocalteu reagent used for color 
development was developed originally 
as a specific reagent for the detection 
of tryptoph~ne and tyrosine, two amino 
acids which are liberated when hydro
lysis of casein occurs. Therefore, the 
blue color . was excessively intense in 
all controls prepared in testing ripened 
products. Moreover, the intensities 
of blue color in tests employing the 
Folin-Ciocalteu reagent on fresh, raw 

· samples were relatively less than those 
in tests employing BQC. Secondly, the 
preparation· of the Folin-Ciocalteu re
agent in the laboratory is time-consum
ing and complicated. 

As a result of these difficulties it was 
necessary to iniVestigate as thoroughly 
f.S J?Ossible the\ chen~istry of the tes~. 
lin heu of a pres)entatwn of the voluml
nous researc~ d~ta, a. brief descriptio_n 
of the details and 1rnprovements 1s 
given below. 

IMPROVEMENTS IN THE TEST 

A flow-sheet diagram of the test is 
presented ~n figure 1. * The new im
provements are outlined as follows : 

1. Barium borate-hydroxide is used 
as a buffer, instead of sodium tetra
borate, to aid in precipitating the pro
teins and especially to precipitate 
phosphates and citrates, which interfere 
with the activity of the phosphatase 
enzyme. In controlled experiments on 
samples of milk, the use of barium 
resulted in an average increase of ap
proximately 12 percent in the quantity 
of phenol liberated by the enzyme. 

2. The barium borate-hydroxide buf
fer has a high buffering capacity in the 
pH region in which the enzyme is 
most active. The concentration and 
the alkalinity of the barium buffer are 
specified for each type of product and 
are so adjusted as to yield the optimal 
pH of approximately 10, or within a 
range of 9.85 to 10.2 (in no case should 
the pH be below 9.5) during incuba
tion, thus improving the quantitative 
accuracy. For example, one specified 
concentration of this buffer suffices for 
testing uncured Cheddar and most other 
uncured cheeses, and it is only neces
sary to dilute it with water for testing 
products of lower buffering capacity, 
such as milk, cream, chocolate drink, 
cheese whey, cottage cheese, and cream 
cheese. More concentrated solutions of 
this buffer specified in the method, are 
used for testing cheeses with higher 
percentages of nonfat solids, such as 
Parmesan, and for aged cheeses. 

Folley and Kay ( 4) showed that, 
with a concentration of substrate simi
lar to that used in these experiments, 

* The times and temperature~ .stated for . a nega
tive test in figure 1 are the m1n1mum. heabng con
ditions for pasteurization, as defined 1n the U. S. 
Public Health Service milk ordinance. 

--~---- --
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FIGURE 1. Flow-sheet diagram of the improved phosphatase test 

the optimal pH for the activity of the 
enzyme is approximately 10.0. In test
ing milk and cottage cheese, Hor
witz (6) found the average optimal 
pH to be 9.91. In our experiments 
with milk. it was found to be in the 
region of pH 10.0 to 10.05. Horwitz 
pointed .out that the pH of incuba~~n1o; 
in testing milk by an earlier met)1od 
was found to be ·considerably lo.wer 
than the optimum, i.e., as low as 9.3-9.4. 

The correct pH during incubation is 
apparently the! most important condi
tion for a SUC<{essful, reliable Jest. 

3. A proteiq precipitant c ntaining 
zinc (for testirig ripened products) or 
zinc and copper (for fresh products) 
has been introduced, replacing the lead 

precipitant used earlier. The use of 
the new precipitant yields uniformly 
clear filtrates. More important, the 
zinc-copper precipitant increases the 
brilliance and the intensity and rate 
of development of the blue color and 
decreases the interfering yellow color. 
produced by a given quantity of BQC. 
This was proven by spectrophotometric 
analyses ( 12) of the colors. 

4. A sodium metaborate-sodium 
chloride buffer, known as the color de
velopment buffer, is added to the fil-. 
trate. It serves to dilute somewhat 
the interfering compounds present, and 
it also adjusts the pH to 9.3-9.4, which 
was found to be optimal for the develop
ment of the blue color with a minimum 
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of yellow color. The use of sodium were presented earlier ( 12), and only 
chloride in the buffer also aids in re- a few of the results th,at seem most im-
ducing the yellow color. portanl will be discus~ed. · 

5. A dilution method has been intro- Tab e 1lists exampl(fs of the products 
duced to make possible the full color tested, and shows th~ range of phos
clevelopment from all the phenol pres- phat<;J,se values found in tests on a con-

0 ent, at the same time reducing the siderable number of raw samples of 
~ amount of off color, thus incre~u;;ing each product. The method was found 

the precision and making the test qu~n- tfJ give reliable results as an index of 
titative even for raw samples. ? )'Jasteurization on each of the products 

() 

u 

Preliminary preparation of samples listed. 
with a mortar and pestle or with a In connection with these data it 
blender has not been found necessary. should be pointed out that the unit of 
With the alkalinity and concentration measurement. is the intensity of blue 
of the buffers adjusted to give ~-eliable color produced by 1 ·microgram 
results for samples of any given type, (0.000001 gram, designated by the 
it is generally unnecessary to determine symbol y, or "gamma") of phenol. It 
and adjust the pH when testing. All is possible to. detect visually, in the 
reagents are prepared by weighing, and test, the intensity of the blue color pro
the need for primary standards or solu- duced by 1 microgram of phenol, equiv
tions of designated normalities has been alerit to 1 unit of phosphatase activity, 
eliminated. and, by means of a photoelectric colori-

SUMMARY OF RESULTS 

No attempt will be made here to 
present the voluminous data obtained 
in studying the optimal conditions in 
each step in the test and in analyzing 
several tRousands of samples of prod
ucts made under known condtiions of 
heating. For example, more than 1,500 
samples of various cheeses, and more 
than 3,000 samples of milk and cream, 
have been tested. Some of the data 

meter, to detect 0.5 unit. Tests on 
many samples of raw milk show average 
activities greater than 1,000 units per 
0.5 milliliter. The test is sufficiently 
sensitive to show an increase in the 
reading due to the presence of as little 
as 1 pound of raw milk added to 2,000 
pounds of properly pasteurized milk, 
and the addition of raw cream to pas
teurized cream in the proportion of 1 
pound in 5,000. It is sufficiently sensi
tive to detect a decrease of 1 o F. below 

TABLE 1 
PHOSPHATASE AcTIVITY FouND IN RAw MILK PRODUCTS 

Product; other details 

MtV:; ~k:::::::::::::::::::::: .·::::::::::::::::::: :::: 
Cream, 20% ........................................... . 
Cream, 40% ........................................... . 
Ice cream mix ......................................... . 
Sherbert mix .......................................... . 
Butter ............................................... . 
Butter serum ......................... .' ................. . 
Buttermilk, sweet ...................................... . 
Buttermilk, sour (pH 4.3) ............................. . 
Cheese, uncured Cheddar ............................... . 

1-year-old Cheddar .............................. . 
uncured Swiss ................................. . 
Cottage curd .................................. . 

Cheddar cheese whey., ......................... , ......... . 
Goat milk-regular test for milk ........................ . 

special test for goat milk .................... . 

Range of phosphatase values 

900-1,300 units per 0.5 mi. 
600-800" """ 

1,800-2,600 " " 
3,500-5,000 
1,400-2,200 

700- 900 
60()... 800 

4,000-5,000 
4,500-5,500 
1,400-1,600 

600- 900 
300- 600 
10()... 400 
200- 450 
400- 500 
60- 105 

35()... 600 

H H 

" 0.5 g. 
" 0.5 mi. 

" 0.5 g. 
" 0.5 mi. 

" 1.5 mi. 
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a standard pasteurizing temperature, 
or, at a given temperature, an equiva
lent shortening of the holding time 
necessary for adequate pasteurization. 

Data obtained in tests on mill~ and 
on products made from the sanie milk 
show that the activity of the enzyme 
is greater in cream than in milk, in
creasing with increasing percentages of 
fat, and less in skim than in whole 
milk ; that there is more than twice as 
much activity in 1 gram of fresh cheese 
as in 1 gram of the milk used, and 
less in cheese whey than in milk; and 
that the activity is low in butter and 
high in fresh buttermilk from sweet 
cream, and in butter serum. Samples 
of cultured buttermilk stored for one 
week at 45a F., with a pH of 4.3, still 
retained about one-third of the original 
activity of the fresh buttermilk. I 

The activity of the phosphatase was 
found to be much lower in goat milk 
than in cow mille A special modifica
tion of the test for use with goat milk, 
with an increase in the quantity of 
sample and in the period of incubation, 
is given in the description of the 
method. 

In order to determine effects of dif
ferent heating conditions on the extent 
of inactivation of the enzyme, pasteur
ization experiments were carried out 
under accurately controlled conditions. 
A laboratory pasteurizer was assem
bled, comprising a tubular metal coil 
30 feet ·long and Ys inch internal 
diameter, with a. metal chamber at the 
end, immersed in a water bath with 
temperatures controlled thennostati
cally with a variation not greater than 
+0.2° F. Fluid samples were forced 
into the coil under pressure, and re
moved by suction into tubes jmmersed 
in ice water. The holding jlme at the 
bath temperature was controlled with 
an error not greater than + 3 seconds. 
In addition to tests on fluid dairy prod-

' nets, 3-gram sarpples of cheese were 
ground and placed in hett-sealing metal 
foil env~lopes, which were squeezed to 
a thickness of 1 millimeter, sealed, and 
immersed in the bath. The time re-

quired for the temperature of the sam
ples of ch~ese to reach that of the bath 
was not more than 18 seconds. A four
junction thermocouple was used to de
termine the temperature of samples.· 

Some of the results are shown in· 
figure 2. The experimental data for 
phosphatase destruction show that, at 
any given temperature and different 
heating periods, the rate of destruction 
of the enzyme is very rapid at first and 
diminishes to a relatively slow rate with 
time. It was found also thcut a straight 
line results when the logarithms of 
the times of heating, to produce nega
tive tests, are plotted against the 
corresponding temperatures. Van 
Bever (15) and others have shown 
that a similar straight-line relationship 
exists with respect to the destruction 
of bacteria by heat. 

Holding periods found necessary to 
produce negative phosphatase tests, 
i.e., not more than 2 units per 0.5 
milliliter of whole milk, were: 37 
minutes at 143 o, 30 minutes at 143.6°, 
24 seconds at 160, o and 15 seconds at 
16l.r F., respectively. -

The temperature required to pro
duce a negative test generally was found 
to be about o.r lower for skim milk 
than for whole milk, about o.r higher 
for 20 and 40 percent cream than for 
whole milk, about 4.5 o higher for ice 
cream mix (containing 15 percent fat) 
than for whole milk, and about 5.7° 
higher for milk sherbet than for whole 
milk. The time required, at 143 o, was 
about three times as long for ice cream 
mix as for whole milk. · 

Negative tests were obtained at con
siderably lower temperatures and 
shorter holding times in Cheddar cheese 
than in milk-e.g., at 130° in approxi
mately 13 minutes and at 140o in 
slightly less than ~~ minute in cheese 
at pH 5.3. Mixing alkalis or emulsify
ing salts with the cheese had some effect 
in stabilizing the enzyme against heat. 
For example, the temperature required 
to produce a negative· test in approxi
mately 0 minute was 150° in samples 
of cheese containing 1.5 percent an-
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FIGuRE 2. Time of heating at different temperatures found necessary to reduce 
phosphatase activity to 2 units per 0.5 mi. in milk and in other fluid dairy products 

hydrous disodium phosphate and hav
ing a pH of 5.56. 

Although these data do not pertain 
to pestructionof bacteria by heat, they 
should be useful in studies on pasteur7 
ization, in pointing out equivalent ef
fects produced by heating for given 
times at any temperature in the pasteur-
ization range. . 

Concerning the problem of so-called 
"false positive" tests, phosphatase activ
ity caused by microorganisms has not 
been found in this work in any fresh 
or reasonably fresh products. It has 
been encountered in some samples of 
old butter and old cream, on the sur
faces of some soft and semi-soft rip-

ened cheeses (Limburger, Liederkranz, 
Camembert, . and, to a less extent, 
brick), and in several specific cultures 
of microorganisms. Such activity, in 
the samples tested to date, is mdicated 
by blue color in the controls "01: blanks 
which have been heated slightly beyond 
the pasteurizing temperature to destroy 
the milk enzyme, as described in the 
method. 

The discovery that phosphatase pro
duced by certain microorganisms is in
activated at a higher temperature than 
milk phosphatase was reported in 1939 
by Neave (9), and in 1942 and 1943, 
in tests with certain other micro
organisms, by Buck (2), Kaplan (8), 
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and Barber and Frazier ( 1). As Kap
lan and also Barber and Frazier pointed 
out, this difference in inactivation tem
peratures apparently may provide a 
means of differentiating between "false 
positive" tests caused by at least some 
microorganisms and true positive tests 
caused by the milk enzyme. 

Accordingly, if the test itself is posi
tive and if any blue color is noted in 
the control that has been heated slightly 
beyond pasteurization (we recommend 
heating the control momentarily to 
185 o F.) before testing, the presence 
of microbial phosphatase can be sus
pected. To test further for microbial 
phosphatase, the following procedure 
is recommended: Using another por
tion of the sample, increase the pH to 
nearly 10 by adding 1 milliliter of the 
appropriate barium buffer ( withottt 
substrate), heat it for 5 mimites in the 
tube in boiling water, cool the contents, 
and conduct the determination in the 
usual manner. If this control is nega
tive, it indicates that the blue color 
in the original control was due to 
microbial phosphatase, i.e., a "false 
positive" sample. 

Collaborative work was clone in 1946, 
under the Association of Official Agri
cultural Chemists, by Gilcreas on the 
phosphatase test applied to hard cheese, 
and by Horwitz on the test applied to 
soft, unripened -cheeses. In- Gilcreas' 
work ( 5), both a modified Kay-Graham 
method and the method discussed here 
were investigated, with tests on a large 
number of samples of Chedclat· cheese, 
some of which had been cured for as 
long as 4 years. The results showed, 
as had. been found also in our work, 
that the modified Kay-Graham pro
cedure could not be adapted satisfac
torily as an index of pasteurization in 
testing cheese. Gilcreas found that the 
Sanders-Sager method provides a reli_
able estimate_ of the t. nactivation of -the 
enzyme by heat, and .thus of the degree 
of heat treatment · · f the milk frfm 
which hard cheese w'l-s made. He rec
ommended at that tiri1e that the Asso
ciation adopt it as a tentative method. 

Horwitz (7) likewise found that this 
method could be appli_ed successfully 
in testing soft cheeses. 

At the annual meeting of the above
named Associatio1'1 in October 1947, as 
a result of the collaborative work and 
additional results reported, this labora
tory procedure was adopted as an of
ficial method; first action, for use with 
fluid milk and cream, Cheddar cheese, 
and the soft, unripened cheeses. It was 
adopted as a tentative method for the 
other dairy products mentioned. 

It can be stated with assurance that 
if the milk, cream, or fluid mixture 
used is negative, the cheese, butter, ice 
cream, or sherbet manufactured from it 
will also be negative, unless there is 
contamination with a raw product after 
pasteurization and unless a "false posi
tive" condition develops. Therefore, 
negative tests on the milk or other fluid 
products themselves should gei1erally 
suffice in a manufacturing plant. 

DiscussioN AND Co'NcLusroNs 
A description' is presented of modi

fications and improvements in the 
laboratory phosphatase test for pasteur
ization, and application of the test to 
virtually all dairy products. The test 
has been found to be reliable when 
applied to milk, cl'eam, butter, butter
milk, ice cream mix, sherbet, choco
late drinks, Cheddar and most other 
types of cheese, cheese whey, and (with 
less sensitivity) goat milk. A descrip
tion of the method is publsihed in the 
December 1947 issue of the Journal of 
Dairy Science. 

In. the case of fluid milk and cream, 
- it is well known that pasteurization im
~ro/es the keeping quality. With re

l?ect to. these and other products that 
are consun)ed fresh, the knowledge that 

·the products have been pasteurized 
offers further assurance to consumers 
that the products are safe, 

The improved test for pasteurization 
and demonstration of its reliability 
makes it possible to determine on prac
tically all dairy products whether or not 
the milk used has been pasteurized. 
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It is believed that the test will be useful 
to the dairy industry in checking the 
effectiveness of pasteurization proced
ures for controlling the quality and for 
safeguarding public health. 
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The Milk Can Problem 
C. L. ROADHOUSE 

Unh·c)·sity of California, Davis, California 

M ILK distributors and dairy control 
officials who are familiar with the 

improvement in the quality of milk de
livered to our cities since the general 
supervision of milk was inaugurated, 
should be gratified with the progress 
made, but there are improvements still 
to be attained. The 1 0-gallon can has 
been the principal contaiper · used for 
transporting milk. It is usually of 

tinned steel construction, easily cor
roded, not easily cleaned and inspected, 
and is often exposed to dust contamina
tion from different sources. This re
ceptacle might well be given further 
protection. r 

A survey has recently been made of 
the condition of cans that have been 
passed through the mechanical washers 
and driers used in commercial dairy 

FIGURE 1. Dirt on cotton swabs. of inner surfaces of milk cans 
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plants. Clean, moist, cotton pads were 
rubbed over small areas of the inner 
surfaces of normal appearing 10-gallon 
cans consecutively as they were taken 
from different types of mechanical 
washers. Separate swabs were pre
pared from the shoulders, sides, and 
bottoms of each can. Figure 1 shows 
the dark areas on the cotton swabs that 
consist of oxidized metal and dirt that 
was left on the surfaces of the metal. 

The small particles of sediment on 
the swabs appeared to be dust that 
might have been deposited by dust
laden air used for drying. It seems 
probable that the dust of air will adhere 
to the. moist surfaces of cans during 
drying and will later mix with the milk 
when the cans are refilled. 

A manufacturer of cotton filters has 
demonstrated the ttse of gauze-backed 
cotton air filtering material over the 
air intake of milkcan driers. The 
writer has used the filters on can drying 
equipment of five different market milk 
plants to try to determine the amount 
of dust that would be removed from 
the air. Tvvo sections of filtering ma
terial used in one plant are shown in 

figure 2 ; the one on the left is the 
sediment that accumulated on the filter 
after 10 pours operation, and the other, 
the sediJnent that was fntrapped after 

· the filter had been leflt over the air 
intake of the drier for 1'0 hours. 

The filters were applied during both 
sutpmer and winter months. Those 

1,11~d during the winter were darker in 
·color than those applied during the 

summer. This was probably caused 
by more smoke particles being in the 
air during the winter months when 
homes and office buildings are being 
heated. City air appeared to carry 
more dirt particles than country air 
since the filters installed in a dairy 
plant in a rural area showed less sedi
ment after the same number of hours 
of operation. . 

The air entering the can driers was 
examined for bacteria. It was drawn 
through sterile water and the water 
plated for bacteria. Apparently the dust 
particles do not carry many bacteria 
into the cans, but without question they 
are one of the sources of sediment in 
milk. 

FIGURE 2. Sectio~s of cotton filters used over air intake of can drier. The filters used at 
each of the dairy plants showed similar conditions ; the cotton material collected particles 

that would have. passed into the cans if the filters had not been used 
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Factors Affecting the Nutritive Value and Quality 
of Dairy Products * 

W. E. KRAUSS 

Ohio Agricultural Experiment Station, Wooster, Ohio 

IT is interesting to have the INTERNA
TIONAL AssociATION oF MILK 

SANITARIANS schedule on its program 
the topic that has been assigned to me. 
This could be interpreted as manifesta
tion of interest in a new concept of 
quality in dairy products that includes, 
in addition to the sanitary and public 
health aspects, some consideration of 
nutritive value. For more ·than 20 
years I have been conducting research 
on the problem of relationships be
tween dairy cattle feeding and manage
ment practices and milk quality in 
terms of nutritive value, as well as on 
the effect of various processing proce
dures on these same qualities. At first 
one approached a discussion of this na
ture half apologetically but now some 
reference to these relationships is ex
pected in almost every meeting con
cerned with products of the dairy 
industry. 

VITAMINS IN FLUID MILK 
It is only natural that this discussion_ 

begin with fluid mill{. Our newer 
knowledge of nutrition, stemming par
ticularly from discovery of a new class 
of food nutrients, namely the vitamins, 
stimulated interest first in determining 
the vitamin content of milk and then 
in variations in ~v.itamin content th.at 
occurred as a result of enviromj'e1ital 
changes surrounding the cows pfoduc
ing the milk. Whereas thousands of 
chemical analyses made -ov,tr many 
years revealed that milk va1'ies but 
little in chel.11ical composition, it was 
soon found that certain vitarpins varied 
- I 

* Presented at the thirty-fourth annual meeting of 
the INTERNATIONAL AssociATION OF MrLK SANI
TARIANS, Milwaukee, Wis., October 16-18, 1947. 

greatly as to their concentration in 
milk Carotene, vitamin A, and vita
min D were the vitamins found to vary 
most with changes in feeding anld man
agement practices, while ascorbic acid 
and riboflvin were found to change in 
concentration following production in 
accordance with subsequent handling 
and processing. 

Milk ordinarily is considered to be 
a good source of vitamin A, the bio
logical activity of which is the result 
of a combined effect of colored provita
min A (carotene) and uncolored true 
vitamin A. However, the vitamin A 
potency of milk may vary by more than 
100 percent depending upon the caro- _ 
tene intake of the cow or upon vitamin 
A intake when special supplements are 
feel. No real measure of this variation 
in vitamin A potency was available 
until very recently. Because of avail
ability no\v of rapid chemical rnethocls, 
it was possible, through extensive co
operation, to determine the vitamin A 
potency of butter as produced and also 
after storage. For the country as a 
whole it was found that average butter 
contains 15,000 International Units of 
vitamin A per pound. During the barn 
feeding season, however, butter may 
contain as little as 8,000 units of vita-

. min A per pound, whereas during the 
p~sture season this value may get as 
h1gh as 25,000 units per pound. The 
plotted potency curve of the vitamin A 
potency of butter from month to month 
is an indirect measure of the quality of 
the roughages being consumed by dairy 
cattle, for roughage is practically the 
only source of carotene for dairy ani
mals. This important study showed 
that butter (and hence milk) was a 
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much·· better source of vitamin A than 
previously supposed and suggested en
couragement of those farm practices, 
like grass-silage making and mow
curing of hay, that would conserve 
carotene in roughages for winter feed
ing. The study showed further that 
practically no vitamin A potency was 
lost from butter during storage for as 
long as one year. _ 

Milk, at best, is not a good source of 
vitamin D and varies in potency from 
10 or less units per quart in winter 
to 40 to SO units per quart when solar 
insolation of the cow is at its highest 
peak. Early attempts to increase the 
vitamin D content of milk were con
fined to feeding irradiated yeast to cows 
and to direct irradiation of milk with 
ultra-violet light. These methods were 
effective in producing milk with auto
matic rickets-preventing properties, 
but both have been replaced almost en
tirely by direct addition of vitamin D 
concentrates to the point where now . a 
sizeable fraction of the milk supply in 
large cities is vitamin D milk. Un
doubtedly the practice of direct addi
tion of vitamin concentrates to milk 
did not come about without first creat
ing an issue between the nutritional 
advantages to be derived on the one 
hand and the sanitary. aspects, on-the 
other. This same issue wiil ·continue 
to be before you as attempts are made 
to extend milk fortification. 

As produced, milk contains from 1S 
to 20 milligrams of ascorbic acid per 
quart. Were this amount of ascorbic 
acid Jpresent when the milk is con
sumed it could be said that our milk 
supply contributed markedly to our as
cOl·bic acid needs. Unfortunately, how
ever, ascorbic acid is lost from milk 
during the usual handling, pasteuriz
ing, and delivery treatments to which 
it is subjected; to. the extent that SO 
percent or less of the original amount 
is present when the milk is consumed. 
Many samples of milk coming to our 
laboratory for vitamit; D assay con
tain practically no ascorbic acid. It cari 

be understood, therefore, why some in
terest has been manifest, in the possi
bility of fgrtifying both flqid and evapo
rated miliA: with vitamin Ci,::. Again, the 
nutritional benefits to be lderived must 
be weigped against the other aspects of 
the problem. Also suggested are im
proved pasteurizing procedures and 
variCJ(.ts protective devices for reducing 
~lfoc~:bic acid loss. 

Milk is one of the best .food sources 
of riboflavin and the amount in milk as 
produced is quite constant (1-2 milli
grams per quart). In spite of the fact 
that the riboflavin in milk withstands 
pasteurization, condensing, and drying, 
a problem is presented by the charac
teristic of riboflavin to be quite easily 
destroyed by sunlight or strong clay
light. Since the rate of destruction is 
a function of temperature and light 
intensity, the necessity for properly 
cooling milk and then protecting it be
comes apparent. This is especially im
portant because milk is such an impor
tant source of riboflavin that all 
possible means to preserve this factor 
in milk should be taken. One of the 
major research projects in the Depart
ment of Dairy Technology at Ohio 
State University is concerned with try
ing to determine the wave length range 
of light that is· so destructive of ribo
flavin. This may lead to the develop
ment of new types of containers in 
which to transport niilk from plant to 
home. 

Milk as produced is a fair source of 
thiarnine (vitamin B1 ) but unlike ribo
flavin, thiamine is heat-labile, with the 
result that thiamine losses occur in all 
processing operations involving ·heat, 
ranging from a loss of 10 percent dur
ing holder pasteurization to 33 percent 
during evaporation. 

Several vitamins other than those 
previously discussed are also found in 
milk but these are present in such small 
amounts or so little .definite is known 
about their specific functions that no 
further reference to them needs to be 
made in this discussion. 

~~~~~~~~~~~~~~~-··--'-----
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VITAMINS IN CHEESE AND BuTTER 

It now becomes of interest to exam
ine the changes that occur when milk is 
processed into such products as cheese 
and ice cream. Butter was considered 
previously in discussing variations in 
the vitamin A content of milk. 

Most of the fat in the original milk 
is retained in the whole milk cheese
making process. Hence one might pre
dict that most of the vitamin A potency 
of the original milk would be trans
ferred to cheese. Actually in cheddar 
cheese about 80 percent is retained, the 
small loss probably being due to ad
herence of fat to containers and equip
ment during processing. Durincr the 
ripening of Cheddar cheese th~·e is 
little change in vitamin potency and no 
loss has been found during storage for 
one year. 

In the case of water-soluble vita
mins, however, (riboflavin and thia
mine) considerable loss may occur in 
cheese making depending on the 
amount of whey retained in the curd, 
the extent to which heat is used the 
method of salting, and the exp~sure 
to air and light. From one-fourth to 
one-third of the original riboflavin is 
retained in whole milk cheeses. Pro
portionately more thiamine than ribo
flavin is lost i~ cheese making; but 
some compensat10n for losses of both 
occurs during: ripening and storage 
when synthes1s of these factors can · 
occur. 

Little information is available on 
losses that occur from ice cream. In 
one study involving three flavors-cof
fee, maple, and vanilla-samples were 
stored for seven months at 19/ '.IF. 
During this period 15.7 percent~£ the 
carotene and 5.4 percent of the ribo
flavin were lost. 

FooD VfLUES IN DRIED MILK 

I have ~eliberately res1rved until 
last a group of dairy products that 
from the standpoint of nutritive value 
rank high as potential sources of hu-

mah foocL- I refer to dried milks. These 
are of especial jmportance at the pres-
ent time because of the world food · 
situation and the need for utilizing 
more completely our food resources 
and specifically for utilizing more com
pletely our milk supply. To this end ~ .. -~.'.> 
the milk drying industry can make a VI! 
great contl'ibution. 

The matter of losses that occur in 
the drying process can be discussed by 
a general statement to the effect that · 
losses in nutritive value in the lmanu
facture of dried whole milk or ·non-fat 
dry milk solids are minor and that 
losses during spray drying are usually. 
less than ,during roller drying. Even 
these small losses are compensated for 
by the concentration that occurs in the 
drying process. When it is realized that 
on a per pound basis dried milk rton
tains significant quantities of ascorbic 
acid, niacin, and thiamine in addition 
to being rich in riboflavi1~ vitamin A 
pot~ncy {in tl;e case of whole dried), 
calcmm, protem, and lactose, and that ~-t_'.·:·".··,:· .. ·.·.) 
some 40 billion pounds of skimmilk ~, 
buttermilk, and whey annually are not 
utilized as human food, the need for 
exploring every possible means of utiliz-
ing more fully all the nutrients of milk. 
becomes apparent. 

This can be depicted even more viv
icl!y in terms of disappearance of nu
tnents ~rom the total milk suppfy. The 
1944 .m1lk supply of 119 billion pounds 
co_ntamecl 14.57 billion pounds of nu
tnents (protein, minerals, lactose, and 
fat~. Of the~e, about 80 percent found 
the1r way mto human consumption 
channels; but when butterfat is left 
out of the picture we find that only 67 
percent of the non-fat solids of milk 
went into human food; The balance 
was feel to livestock, used industrially 
or l~st somewhere. Since even greate; Q~) . 
nutntional significance can be attached 
to the non-fat solids of milk than to 
the fat; this disparity in utilization of 
fat and non-fat solids of the milk sup-
ply would seem to be neither nutri-
tionally nor economically sound. 
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PROTEIN AND LACTOSE 

Perhaps in the past we have empha
sized too 'strongly the calcium and ribo
flavin contributions made by milk, or 
rather that we have failed to empha
size sufficiently the protein and lactose 
fractions. As our knowledge increases 
we become more and more aware of 
the importance of high quality protein 
in normal nutrition and in nutrition of 
the diseased and mal-nourished. So 
little is known about the nutritional 
significance of lactose that certainly we 
can hope for values not now known 
that will attach to milk even greater 
nutritional significance than previously, 

RESEARCH NEEDED IN QuALITY 

CONTROL 

By this time you may be wondering 
about the real significance of this dis~ 
cussion at a meeting of milk sanitar
ians. To me the significance is real 
for by keeping abreast of new devel
opments of the kind that have been re
viewed you w:ill better be able to re
align your sights as to what it really 
is that milk sanitarians are supposed to 
do and how these duties permit, en
courage, or inhibit the whe~ls of prog
ress. Certainly quality is a. word that 
is used promiscously in the dairy in
dustry, but who can define "quality"? 
Do our present concepts permit inter
pretation or revision as new processes, 
new machinery, new milking tech
niques, new packages, new products, 
new consumer demands, and new 
avenu~s of distribution make their 
appearance? 

Research is the key to progress. Un
der the new Research and Marketing 
Act great impetus will be given to re
search in the economics of milk pro
duction, distribution and utilization. 
Keeping in mind that the primary ob
ject of milk production is to produce a 
basic and indispensable food, what 
modifications in our present concepts 
of milk control will need to be made? 
At the present time a committee of the 

National Research Council is stl;ug
gling with the matter of dejining "qual
ity" as app]fied to fluid mill\: and cream. 
This was !bought to be ~ssential be
fore proceeding with a stu4y of factors 
ultimately affecting milk consumption 
and leads directly into consideration 
of movement of milk from one area to 
anoth~·. Inevitably consideration must 
beP gfven to standards of quality and 
milk ordinances and regulations. Your 
association already is participating in 
this study through representation on 
the National Research Council com
mittee. It is to be hoped that this dis
cussion today may have been helpful in· 
pointing out the vast network of pro
cedures involved and in getting from 
you the courage and encouragement 
that will be needed as these newer 
ramifications of the dairy industry 
develop. 

The real function of milk sanitarians' 
is to assure the consuming public of a 
safe, wholesome, nutritious milk supply 
that has both esthetic and taste appeal. 
This can only result in increased con
sumption and greater utilization of all 
the solids of milk. The incentive for 
helping bring this about is the knowl
edge that more equitable distribution 
of the vital food materials found in 
milk can do much toward improving 
the standard of living of the masses 
and help conserve the world's greatest 
natural resource, which is its people. 

Question 1. What would be your re-
action as to the importance of a 
research project for devising a meat 
substitute product that consisted pre
dominantly of milk protein ? 

Answer: Milk proteins have been 
demonstrated repeatedly to have high 
biological value, i.e. they supply es
sential amino acids and in them
selves produce excellent growth in 
experimental animals when consti
tuting the only source of protein. 
Milk protein in itself would not be 
a substitute for meat for meat con
tains other materials of high nutri-

I 
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tional value, as for example, iron, 
copper, thiamine and niacin. 

Question 2. Inasmuch as lactose in 
nature is found in animals for the 
specific feeding of the young, would 
not this fact indicate some unique 
food value ' of lactose in the very 
young? 

Answer: That lactose has some 
unique value in the nutrition of the 
young is shown by work at Wiscon
sin in which differences in growth 
response between vegetable fats and 
butter were obtained only when lac
tose was the sole source of carbo
hydrate. At the same time it should 
be pointed out that during the war 
lactose was not given priority as an 
infant food ingredient when there 
was cori1petition for lactose for other 
purposes. Our knowledge regard
ing the nutritional value of lactose 
is very meagre and yet, on a dry 
basis, one half of the non-fat frac
tion of milk is lactose. Research on 
this important constituent of milk 
should be encouraged. The pres
ence of lactose in such large quanti
ties in a food intended for young 
mamrnals certainly indicates some 
special nutritional value. 

I 

! 
l 
\ 
I 

Question 3. Inasmuch as vitamin C 
is largely destroyed in pasteuriza~ 
tion, but can be retained by adequate 
pasteurization technology (as shown 
by Sharp), the milk industry and 
nutritionists excuse their indiffer
ence to this loss by reason of the 
availability of citrus and other nat
ural sources of vitamin C. Do you 
think such laissez faire should · be 
justified? . 

Answer: It is. fundamentally 
wrong to adopt the attitt!de that be
cause some food nutrient can be sup-. 
plied from other sources losses of 
this nutrient from milk should be 
tolerated or ignored. Milk is a uni
versal food; other particularly good 
sources of vitamin C are not. We 
have every reason to encourage feed
ing and management practices and 
handling and processing procedures 
that will result in milk with en
hanced food value. Aside from the 
nutritional advantages to be derived . 
from observance of this principle, 
consumer demand and acceptance 
can be better developed not only be
cause of the educational value of 
better nutrition but because of 
greater taste appeal since ascorbic 
acid is related to flavor. 
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A Study of the Temperatures of Milk in th~ Possession 
· of Intermediate Handlers an~ 

Pertaining Regulations* 

Report of Committee on Applied Laboratory Procedures 

The Committee chose, as a· subject!. 
for review, the matter of prevailing 
temperatures of milk in stores and res
tam·ants resold to consumers. Three 
reasons 'prompted the study of this 
subject: 

1. The absence of "dated" milk in 
many communities and the reduced fre
quency of delivery started during the 
war frequently results in sam~ of the 
milk being held for long penods. 

2. The evidence that coliform organ
isms do grow at relatively low tem
peratures. 

3. The practice followed by some 
sanitarians in obtaining samples for the 
testing. of quality from store o~- res
tam·ant refrigerators instead of dn·ectly 
from route wagons, trucks, or plant 
coolers. 

A questionnaire t was sent to se
lected communities in a number of 
states. Adequate geographical distri
bution was recognized. The informa
tion requested covered the type of 
cooler (mechanical or ice), tempera
ture of the milk as taken from the 
truck for delivery to restaurant and 
store, temperature and age of the milk 
in store or restaurant reHigerator at 
time of inspection, outside air and 
room temperatures, and city regula
tions pertaining to temperature stand
ards for milk in stores and restaurants. 

Reports were received from ~7 cities 
in 17 states. The reports reqmred the 
special inspection by sanitarians, since 
the information requested was not usu
ally regularly available. The reports 

* Pi-esented at the thirty-fourth annual meeting of 
the INTERNATIONAL AssociATION OF JVIILK SANI
TARIANS, Milwaukee, .Wis., · O_ctober 16-18, 1947. 

t Tabulations repo!·ted herein. are. based upon 
information reported 111 the questwnnaues. In some 
instances, specific answers were not recorded. 

l 
represent samplings of an estimated 
total of 15,800 stores, 23,900 restau
rants and dairv bars, and 920 roadside 
stands. Distribution was specifically 
made among large and small units. 

A. Type of Refrigerator 
In 

Stores 

Mechanical Refrigerators .. 215 
Ice Refrigerators. . . . . . . . . . 6 

In 
Restaurants 

333 
34 

Mechanical refrigerators predomi
nate in the store and restaurant estab
lishments. In roadside stands; 10 of 
48 refrigerators were found to be of 
the ice type. 

B. Temperature of Mill? on Trucks 
The temperature of the milk on 

trucks as delivered to stores often was 
found to be greater than the prevailing 
prescribed city standards. The observa
tions in this respect point up the fact 
that more attention might be given this 
area of milk handling. The data on the 
temperature measurements of milk on 
trucks about to be delivered to stores 
and restaurants is cited in Table 1. 

The data sh.ow that about 60 per
cent of the milk being delivered to 
stores was above 50° F., and 16 per
cent· above 60o F. About 55 percent 
of the milk being· delivered to restau
rants was above 50° F. and 19 percei.1t 
above 60° F. It might be inferred 
more attention should be given to de
termine milk temperatures on dairy 
delivery trucks. · 

C. Temperatures of mill? on tn~c!?s and 
the prevailing city ma.1;:i11tum 
milk temperatures. 

On the basis of the reports, the dis
tribution of maximum temperatures 
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TABLE 1 

DISTRIBUTION OF THE TEMPERATURES OF MILK ON TRUc;I~:S 
AS DELIVERED TO STORES & RESTAURANTS 

To Stores To Restaurants 

Tem.peratitre range No. of Percentage of No. of Percentage of 
oF. samples total samples total 

40-44 17 9.2 23 11.1 
45-49 56 30.3 71 34.3 
5(}...54 57 30.8 42 20.3 
55-59 21 11.4 30 14.5 
'60-64 22 11.9 28 13.5 
65-69 7 3.7 7 :u 
7D--74 1 .5 6 2.7 
75-70 4 2.1 0 0.0 

allowable for milk m the cities 1s as 
shown in Table 2. 

be expected to vary over a wide range. 
Control instruments lose their sensi-

TABLE 2 

FREQUENCY OF MAXIMUM MILK TEMPERATURE STANDARD•S IN CITIES 

50°F 55°F 
,..-----A---., 

No standard Number of cities 60°F 

Milk in stores ...................... . 
Milk in restaurants ................. . 

In the light of the reported prevail
ing maximum allowable temperature 
standards in the various cities, a tabu
lation was made of the frequency with 
which the temperatures of milk exam
ined on dairy delivery trucks was equal 

2 
4 

25 
25 

'0 
1 

3 
3 

tivity, refrigerators are loaded at differ
ent periods with quantities or relatively 
warm goods, doors are opened fre
quently and often left ajar. ·The ade
quate refrigeration of milk under these 
conditions cannot always be expected. 

TABLE 3 

RELATION OF TEMPERATURES OF MILK ON DAIRY DELIVERY TRUCKS AND PREVAILING 

CITY MAXIMUM MILK TEMPERATURE STANDARD •. 

City Maximum Standc~rd 

50° F. 60° F. 
Stores Restaurants Stores Restaurants 

Total Number of Samples ... 156 189 17 25 
Percentage of Samples 

1) Above city temperature 
standard ..................... 41.0 43.9 0 16.0 

2) Equal to city temperature 
standard .................... 10.8 6.3 47.0 12.0 

3) Below city temperature 
1 sta11dard .................... 48., 50.0 53 72.0 

to, above, or below the milk tempera- · 
ttire standard cited. The data for thjs 
analysis are presentrd in Table 3. . 

D. Tem,perature oA milk in refrigf.ra-
tors in stores\ and restauran s 

The temperatures
1 

prevailing within 
restaurant and store refrigerators may 

The actual temperatures of milk in the 
refrigerators in stores and restaurants 
as measured by sanitarians is given in 
Table 4. · 

According to this analysis, approxi
mately only 60- and 93 percent of the 
milk in stores is below soo F., and 60° 
F. respectively, and only 47 and 85 
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TABLE 4 

TEMPERATURE OF :MILK IN THE REFRIGERATORS OF STORES AND ~RESTAURANTS 
I , 

Tem:perature Range 
o F. 

34-39 ....................... . 
4(}--44 ...................... .. 
45-49 ....................... . 
S0-54 .......... ,., ........... . 
SS-59 ....................... . 
60-64 ...................... .. 
65-69 ...................... .. 
7(}--74 ....................... . 

Total Samples & Stops ........... . 

Milk i~ rtores 
r ' No. of Percent 
stores and of all 

samples samples 

11 5.4 
51 25.1 
63' 31.0 
5~ 27.1 

_t )f1 5.4 
12 5.9 
0 0.0 
1 0.5 

203 

\ 
M i~k in Restaurants 

,.-----,----.-J.----, Mt. of Percent 
Res w·ants of all 
and samples san•Ples 

12 3.2 
86 23.1 
77 20·.7 
97 26.1 
46 12.3 
36 9.6 
9 2.4 
9 2.4 

572 

85 

percent of the milk in restaurants is 
below 50 and 60o F., respectively. 

The relation of the temperature of 
the milk in refrigerators in storep and 
restaurants and the prevailing city 
maximum temperature standard for 
milk is summarized in Table 5. 

has been generally retained in most 
cities. The significance of . older milk 
held at higher temperatures in storage 
is obvious. The survey included a re
quest of an appraisal, of the age of the 
milk in hours, in the refrigerators. The 
data are tabulated in Table 6. 

TABLE 5 

RELATION OF TEMPERATURES OF MILK IN REFRIGERATORS IN STORES AND RESTAURANTS 

AND PREVAILING CITY MAXIMUM MILK TEMPERATURE STANDARDS 

City Temperature Standard, o F 
,- ·---, sao sso 6a 0 

,---- ~ ,----"----., 
Stores Restaurants Restaurants Stores Restattrants 

Total Number Examinations .. 204 
Percentage of Examinations 

1) Above city standard ... 26.0 
2) Equal to city standard .. 12.7 
3) Below city standard .... 61.2 

E. Age of Milk in Store and Restau
rant Refrigerators 

The introduction of material- and 
labor-saving practices during the war 

205 55 15 38 

34.6 54.5 6.2 11.0 
11.4 0.0 25.0 3.0 
53.1 45.5 68.7 86.0 

It was determined that 55 percent of 
the milk in stores and 45 percent of the 
milk in restaurants was held at least 
24 hours, or more. Further, 17 percent 

TABLE 6 

AGE OF MILK IN STORE & RESTAURANT REFRIGERATORS AS DETERMINED 
AT THE TIME OF EXAMINATIONS 

f:ity Maxi1num TempercitureL Standard, oF. 

sao 
Age of milk 

in hours Stores Restaurants 

0 . . . . . . . . . . . . . . 19 
6 .... .......... 60 

12 . . . . . . . . . . . . . . 2 
24''•'............. 86 
48 .... .......... 8 
72 . . . . . . . . . . . . . . 1 

34 
84 
12 

100 
8 

----, 
60° sso 

,----'-------, 
Restaurants 
~ 
Stores Restaurants 

(Number of Examinations) 

3 
12 

11 0 
23 8 
11 

14 
8 
9 
7 
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of the milk in stores and 14 percent 
of the milk held in restaurants both 
were held 24 hours or more, and at a 
temperature greater than the prevailing 
maximum city milk temperature stand
ard. 

F. Adequacy of Regulat·ions 

Few cities have regulations which 
specifically assess purveyors or inter
mediate handlers of milk with the 
responsibility of maintaining it at a 
temperature demanded of milk distrib
utors. \Vhile many regulations state 
that milk and milk products shall be 
"delivered to the consumer at a tem
perature not exceeding (X) degrees", 
or "after pasteurization milk shall be 
cooled to 50° F. or lower and stored 
at such temperatures " .... " until time 
of sale", neither the consumer nor the 
sale appear to be adequately defined. 

· Examples of specifications that more 
adequately define the problem, ·and 
which were quoted from their regula
tions by sanitarians are, in part, as 
follows: 

"Milk shall be cooled to 50° F. 
or below . . ., and so maintained 
until delivered to the consumer 
. . . every grocery store or other 
establishment shall have a refrig
erator capable of maintaining fluid 
dairy products at 50° F. or below." 

"Milk shall be delivered and 
stored at a temperature of 50o F. 
and under." · 

". . . In stores or shops . . . 
milk shall be stored at a tempera
ture not higher than 50° F. and 
refrigerators shall be used for milk 
and cream only." 

"It shall be ~nlawful for any 
hotel, -soda fountain, restaurant, 
grocery, camp or sin;ilar establish
ment to sell or serv~ any milk or 
milk products which \have not been f 
maintained, while in ~ts possession, 
at a temperature of 5Cl° F. or less." 

G. Discussion 
It would appear that several con

clusions may be established as a result 
of this survey. 

1. Mechanical refrigerators pre
dominate over ice storage units for the 
storing of milk in stores and restau
rants. Ice storage units were present 
to the extent of 3 percent in stores, and 
10 percent in restaurants, being more 
frequent in roadside stand's. 

2. Over 40 percent of the milk on 
trucks, as it is being delivered to stores, 
and restaurants, is above the 50° F. 
maximum temperature standards pre
scribed in those cities where a 50° F. 
maximum temperature prevails. It 
would appear that if the 50° F. limi
tation, as written in most regulations, 
is of significance, more attention should 
be given its recognition by primary 
handlers. It is possible this condition 
is being overlooked by the practice of 
sampling for quality at other points, 
or by lack of specificity in regulations 
covering this point of transfer of milk. 

3. Since a significant portion of the 
milk purveyed in stores and restau
rants is over the prescribed tempera
ture standard, and also since a signifi
cant portion is held thete at least 24 
hours, and more, the need for more 
thorough attention to refrigeration fa~ 
cilities and covering provisions seems 
evident. 

4. The conditions and periods 
through which milk is stored in refrig
erators unquestionably affect its qual
ity. The evident unsatisfactory condi
tions prevailing in the premises of 
many purveyors, in the light of stipu
lat¢ .; and recognized standards,. is 
a~cting the quality of milk adversely. 
An assay of the quality, particularly 
bacteriologically, of milk taken from 

' such refrigerators hardly can be as
sumed to represent the product as 
produced and distributed by primary 
handlers. It has been clearly shown 
coliform organisms apd other cryophy-
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lie types can increase in numbers in 
milk at temperatures of 50° F. The 
results· of quality appraisal of milks as 
obtained from intermediate handlers 
can at best represent only what the 
ultimate consumer acquires and reflects 
that care accorded principally by the 
intermediate handler. Sanitarians who 
acquire samples for assay from inter-; 
mediate, rather than primary handkerjf 
of processed milk as a means of · ap
praisal of operations of the latter, place 
themselves in a questionable position 
when not enforcing other equally im
portant food handling sanitary prac
tices. It is pertinent to cite that the 
above practice has the obvious effect 

of keeping sanitarians away from the 
more important primary point of 

. I 
op~ratwns. 1 

~. Sanitarians qan afford to assay 
the significance of \inadequate tempera
t~tre control facilitles in their j urisclic
tions. 
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Cow Clipping Benefits Five Ways Says Dairy Expert 

"Be sure to guard against a flank attack 
if you want to produce high quality milk," 
says Dr. H. A. Bendixen, in charge of dairy 
manufacturing at the State College of 
Washington. 

"Millions of enemies, in the form of quality 
lowering bacteria, are massed under cover 
of the dirt clinging to long hairs on both 
flanks of the cow. They are bound to 
infiltrate into the milk at milking time, caus
ing low quality milk and reduced returns to 
the dairyman. To prevent this infiltration 
by bacteria it is necessary, first of all to 
reduce the cover, which hides and shields the 
enemy, by keeping the hair cliped. Thus, 
filth and bactei"ia have less opportunity to 
cling to this vantage point above the milk 
pail. 

"The hair of the cow becomes especially 
thick during winter," says Dr. Bendixen. 
"At the same time, the overnight stabling or 
sheltering of the cows increases the dirt· on 
the cows' flanks, udder, belly and tail. I<~eep
ing the hair on these parts clipped, (a) re
duces the labor of keeping the cows clean, 
(b) reduces the sediment rate of the milk, 
(c) lowers the bacterial count, (d) improves 
the flavor, and (e) increases the keeping 
quality. 

! ' 

"The well-groomed man and the well
groomed cow are the hallmarks of success 
today. This is an age of dairy progress, 
so be up-to-date and clipper-wise in your 
methods. Use a clipper every few months, 
and you'll be proud of your cows a11d the 
quality of the milk you sell. Above all, top 
quality milk production pays off in greater 
profits!" 
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Some New Ideas for Cleaning Dairy Plant Equipment* 
JOHN R. PERRY 

Assistant to the President, Sealtest, Inc., New York, N. Y. 

UNDOUBTEDLY sanitarians today are 
more aware than ever of the effect 

of the sanitary condition of equipment 
upon the quality of dairy products. 
Hence, the prime importance of the 
cleaning operation in a dairy plant is 
now keenly recognized and therefore 
receiving the thought and attention it 
has . so long warranted and needed. 

A careful study of the cleaning op
eration by Sealtest showed that while 
considerable progress had been made 
in the development of satisfactory 
cleaning compounds, there was an urg
ent need for improvement in available 
cleaning equipment and for the devel- · 
opment of altogether new cleaning 
equipment. It was readily discernable 
that satisfactory cleaning using the 
primitive pail, nondescript brush, and 
clumsy, heavy, and inefficient free run
ning hose which delivered water of an 
indeterminate temperature, was ob
tained only as a result of painstaking, 
arduous, and generally distasteful 
effort. Some new ideas for cleaning 
dairy plant equipment were conceived 
and a number of new devices were 
developed which were designed to make 
possible really satisfactory cleaning, to 
remove the distaste from the cleaning 
operation, and to improve its efficiency 
and economy. These devices have 
been designated as New Cleaning Aids. 

TEMPERED WATER WITH CONTROLLED 
TEMPERATURE 

· During the course ofthe study the 
need for rinsing water f the correct 
temperature became evi ent. Mixing 

' * Presented at Thirty·fourth Annual Meeting of 
the International Association of Milk and Food 
Sanitarians, Inc., Milwankee, Wis., Oct. 16-18, 
1947. 

steam and cold water or hot and cold 
water at hose stations seldom gives an 
issuing water with a satisfactory tem
perature for rinsing. Hence it was 
decided to deliver automatically to the 
hoses, water with a temperature of 
115° F. since· water with such a tem
perature was warm enough to move. 
butterfat and not high enough in tem
perature to "fry on" non-fat solids. 
Water with suc)1 a temperature was 
satisfactorily delivered to the hose sta
tions by resort to a reservoir type of hot 
water generator with an indirect heat
ing element equipped with a thermo
static control and one or more special
ized "tempering" valves. 

Where water with a controlled tem
perature of 115° F. is delivered to hose 
stations it has been unnecessary, ex
cept in rare instances, to also deliver 
cold water to them. If "hot" water is 
needed at one or more locations in the 
plant it can be delivered there by cut~ 
ting a st1pply line into the main hot 
water line between the hot water gen
erator and the tempering valve. 

. Frequently the water pressure at 
hose stations is greater than necessary 
and desirable. Where such is the case 
the pressure can be maintained at the 
optimum point by means of a pressure 
regulati!lg valve. Because the pres
surejbf~en yaries from hose station to 
hosl station it is desirable to have a 
pressure regulating valve at each hose 
s,tation. 

THE SPECIALIZED HosE STATION UNrT 
/ The Strahman-Perry Hose Station 

Unit is comprised of a cabinet with a 
removable stainless steel cover which 
can be affixed to a wall. The cabinet 
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is vermin-proof and can be so attached 
to a wall that nothing can get between 
the back of the cabinet and the wall. 
The .cabinet houses a piston type yalve, 
a strainer, a pressure regulator, a pres
sure gauge and fittings. The dial of 
the pressure gauge can be seen through 
a window in the cover of the cabinet. 
The water supply pipe enters the cabi
net either through . its bottom or.& 
through its back as may be desired. 
The cabinet is equipped with one or 
two specially designed hose racks de
pending on whether or not it is desir
able to have one or two hoses at the 
hose station. 

The Strahmim-Perry Hose Station 
Unit is compact and attractive in 
appearance. The cover is so fastened 
that it can not be removed except by 
someone who has a proper wrench for 
unscrewing the small nuts which hold 
it in place. 

If desired, the unit can be obtained· 
with a flush front and with the body of 
the cabinet made to be sunk into the 

wall. This second type of cabinet .is, 
of course, even bett~r-appearing than 
the fir;t type describe~. 

.\ 

TI-IE SHUT-Oh vALVE 

The Shut-Off Valve is attached to 
the end of the rinse hose and is intended 
t9 obviate the running of water except 
.*hen it is desired to rinse or fill 
receptacles. This device gives the one 
who uses the hose complete control of 
the flow of water from it. 
. This valve has . been specially de

signed. Where desired it can be locked 
in the open position. It is sturdily 
made and covered with a heavy coating 
of Neoprene which is very strongly · 
bonded to the metal. Preferably, 
tempered water with a temperature of 
llSo F. is used. The standard nozzle, 
which is part of the shut-off valve 
assembly, delivers a blade of water. 
For normal rinsing, when this nozzle is 
used, a pressure of 15# per square 
inch is adequate. Bowever, higher 

The shut-off valve equipped with the standard nozzle delivering a "blade" of water 
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pr,essures may be used if desirable. A 
special :round nozzle is also supplied 
and with this 1,10zzle it is possible to 
h_ave a small or large stream of water, 
erther round or feathered. Whatever 
pressure is necessary may be used. 
The round nozzle housing is so 
designed that a variety of nozzle tips 
can be used with it. This makes it 
possible to obtain virtually any type 
of stream desired. The blade of water 
delivered by the standard nozzle is· ideal 
for rinsing either smooth or uneven 
surfaces. The blade of water has a 
very large coverage which · permits 
rapid rinsing. When the standard 

_ nozzle is used the operator can stand 
very close to the surface he is rinsing 
without being splashed. The blade of 
water also rinses down when the nozzle 
is held in either the clown or the side 
position so that the soil is carried off 
the surface being rinsed and do.es not 
flow back onto it as is often the case 
when a round st.ream of water is used. 

The special round nozzle is useful 
when it is necessary to throw a rinsing 
stream relatively long distances in order 
to rinse under platforms and bottle 
washers or the insides of tubes in- in
ternal tube heaters or coolers. 

LIGHT WEIGHT HosE 

Normally, a special light 0" Neo
prene coated hose is used with a shut
off valve. When this special hose is 
used a Whip-End about two feet long 
is attached to the Shut-Off Valve. The 
hose used in the Whip-End is a little 
heavier than the special 0"- hose so 
that it will flex in a relatively large 
arc and not crack and leak. The special 
light ~eight hose weighs approximately 
one-thrrd as much as standard cream
ery ho~e. I~ is flexible, delivers ample 
water, rs easily handled, and costs about 
half as much as creamery hose.' Never
theless, the (special light weight hose 
has been fo)lnd to have at least as 
long a life a~ creamery hose when the 
latter is utilized in the usual manner. 

THE SANITARY FITTINGS CLEANER 

~he Sanitary Fittings Cleaner _ is 
desrgned for cleaning sanitary tees, ells, 
?-C bend_s, and various small parts. It 
Is compnsed of a double compartment 
"sink" with two drain boards. 

Over one compartment are two 
special scrubbing brushes, both moving 
upward and toward each other one 
moving clockwise and the other ~ount
erclockwise. Above the two brushes 
is a perforated pipe from whicbr clean
ing solution is dropped onto the 
brushes along the line where their 
bristles mesh. A small motor is used 
to rotate the brushes and the centri
fugal. pump which delivers the cleaning 
so!utror:. The cleaning solution 5s con
tamed 111 the compartment under the 
brushes and is maintained at a tempera
ture of 115° F. by means of thermo
statically controlled electric heating 
element. 

Over the rinse compartment, and 
attached to the end of a pipe is a 
special rinsing nozzle. This nozzle is 
supplied with tempered water having a 
temperature of 115° F. The flow of 
the water is controlled by means of a 
foot pedal which operates a quick 
action valve. 

When a sanitary fitting is cleaned it 
is preferably brought up on a sanitary 
fittings buggy and deposited on the 
drain board at the left. It is picked 
up from the drain board on the left 
and scrubbed, both inside and outside 
at the same time with the two brushes: 
After scrubbing the fitting is held 
under the nozzle and rinsed with a 
spray of water. After rinsing the sani
tary fitting is placed upon the drain 
board on the right from which it is 
later removed to the Sanitary Fittings 
Buggy. 

Rinse water is used only once so 
that the rinse compartment has an 
open drain which leads to the sewer. 

\i\Then this unit is used it is unneces
sary,. except in rare instances, to soak 
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The Sanitary Fittings Cleaner 

any of the parts which are cleaned 
with it. 

It has been found desirable to use 
a specially designed refillable brush 
with the sanitary fittings cleaner. 
Satisfactory cleaning is possible with a 
short shank bottle brush but somewhat 
better cleaning is possible with the 
special brush. 

Because the bottle brush has a 
wooden shaft which when the brush is 
used becomes soaked with water, the 
shaft breaks after it has been used for 
a short time either at the mandrel or 
among the bristles. Generally, the 
shaft breaks when the unit is in use 
which militates against satisfactory 
cleaning. On the other hand the shaft 
of the special brush is of metal and will 
not break even under heavy usage. 
\iVhile the initial cost of the special 
brush is, of course, much greater than 
that of the bottle brush, nevertheless 
the former is so long-lived that it is 
far more economical to use. Two of 
these special brushes presently in use 

were installed about ten months ago 
and have not yet been refilled. Had 
these special brushes not been installed 
and bottle brushes been used instead, 
it is probable that not less than 70 
brushes would have been used by this 
time. 

THE SANITARY PIPE CLEANER 

The Sanitary Pipe Cleaner is com
prised of two parts. The one part has 
the brushes for scrubbing and the other 
part the nozzles for rinsing. Cleaning 
solution is contained in a tank at the 
rear of the unit where it is maintained 
at a constant temperature of 115° F. 
by means of a thermostatically con
trolled electric heater. Rinsing is dope 
with tempered water having a tempera
ture of 115° F. 

The scrubbing assembly consists of 
a brush which cleans the interior of 
the sanitary pipe and an assembly of 
three brushes that scrub the outside 
of the sanitary pipe ... The "internal" 
brush is attached to the end of a shaft 
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housed in a tube through which clean
ing solution is fed to the brush. The 
shaft to which the "internal" brush is 
affixed is rotated by ineans of a motor 
which also drives the cleaning solution 
pump. Both the "external" brushes 
and the "internal" brushes scrub with 
the tips of their bristles. The external 
brush assembly is driven by a separate 
motor and can be adjusted to clean 
sanitary pipe of various sizes. 

Excess cleaning solution from the 
brushes and sanitary pipe drops into· 
a trough that carries it back to the 
cleaning solution tank. 
· The rinsing- assembly consists of a 

pipe with a rinsing end through which 
water is sprayed onto the inside of the 
sanitary pipe and an "external" rins
ing ring from which sprays of water 
are delivered whi'ch rinse the outside 
of the sanitary pipe. The flow of the 
rinse water is controlled by means of 
a limit switch and a solenoid valve so 
that the rinse water flows only when 
sanitary pipe is being passed between 
the rinsing ring and the rinsing nozzle. 
The used rinse water drops into - a 
trough that carries it to the rear of the 
unit and through a drain pipe to the 
sewer. 

The entire working end of the sani
tary pipe cleaner is covered. There 
are two openings in the cover, one in 
front of the brushes and the other in 
front of the rinsing assembly. 

A special brush has been designed 
for cleaning the inside of sanitary pipe. 
This brush is comprised of a metal 
shaft with bundles of bristles thrust 
through it. This brush is so designed 
that the cleaning solution can readily 
mix with the bristl:~ vijlile the sanitary 
pipe is being scrubo/.:d. · Also the design 
of this brush is such that the diameter 
of the brush is- sori1ewhat greater than 
the inside of the diameter of the sani-

! tary pipe so that the brush has a rela
'\ tively long li~e and will scrub satis
\ factorily until the bristles are well 
\worn. 
· Where this unit is used it is unneces-

sary, except in rare instances, to soak 
the sanitary pipe. 
' ·When the Sanitary Pipe Cleaner is 

in use sanitary pipe is preferably 
brought up to the unit on a Sanitary 
Pipe Truck, scrubbed, · rinsed, and 
replaced on the sanitary truck. 

THE SEPARATOR Drsc CLEANER 

The Separator Disc Cleaner is con
structed somewhat like the Sanitary 
Fittings Cleaner. ~ It will, of course, 
clean either separator or clarifier discs. 

When this unit is used, cleaning is 
done from right to left instead of from 
left to right as in the case of the Sani
tary Fittings Cleaner. Brushes with 
relatively short bristles are used and 
are set close enough together . so they 
will spin the discs. Cleaning solution is 
delivered against one of . · the two 
brushes and carried by this brush onto 
the other brush and while a separator 
elise is being cleaned onto its surface. if. 

The cleaning solutim} is maintain€d 
at the proper temperature by means of 
a thermotstatically controlled eleotric 
element. 

The rinsing compartment has four 
rinsing nozzles, one facing down and 
the other three facing downward and 
toward· the center of the compartment. 
Tempered water is used for rinsing 
and its flow is controlled by means of 
a foot pedal which operates a quick 
action valve. 

When separator or clarifier discs are 
cleaned they are placed upon the drain 
board on the right and removed one at 
a time by the operator's right hand. 
The edge of the disc is thrust between 
the two brushes which scrub it as it 
whirls. After a disc has been com
pletely scrubbed it is removed by the 
operator's left hand, is run through the 
rinsing sprays and placed upon the 
drain board on the left. Each disc is 
rinsed with a fresh charge of water. 
The water after it has once been used 
runs through the open drain and to the 
sewer. 
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THE SoLUTION FED BRusH 

The Solution Fed Brush is made in 
three forms. The different forms are 
so designed that it is possible by using 
the three of them to scrub virtually all 
standard equipment found in milk or 
ice cream plants. Of course when it 
is desired to scrub in special openings 
such as thermometer openings, vat out
lets, etc., special size brushes must be 
used. When these latter are used, 
cleaning solution can be supplied to the 
surfaces being scrubbed or onto the 
brush by means of a small Shut-Off 
Valve. 

brush is designed for cleaning surfaces 
where hard scrubbing is necessary.\ 

The third Solutipn Fed Brush ~s a 
hand brush. It i~ designed partlcu
larly for scrubbing such things asjthe 
inside of heating ;vats and the surfaces 
of heater plates: 

All of these brushes have cleaning 
solution supp1i'ed to them by means 
of light ho$e ifrom a Cleaning Solution 
Tank. The cleaning solution is main- -
tained at a temperature of 115° F. by 
means of a thermostatically controlled 
electric heater. The flow of the clean
ing solution is controlled by means of 
a small button valve in the handle of 

The Solution Fed Brush 

There is a two-handed brush with a 
relatively large brush-head designed for 
scrubbing the inside of product storage 
tanks. This b~ush is equipped with an 
adjustable feature so that the brush
head may be set at any desired angle. 
It is equipped with relatively long 
bristles of a relatively small diameter. 
The stiffness of the bristles is sufficient 
to effect proper cleaning of cold. prod
uct surfaces. 

The second brush is like the first one 
described except that it has a smaller 
head and shorter bristles which are 
more openly spaced than in the case 
of the brush first mentioned. This 

the brush. Cleaning solution flows 
through a tube in the handle of 
the long handled brush to the brush
heads and thence out onto the sur
face through orifices on both sides · 
of the brushheads. In the case of the 
hand brush the cleaning solution goes 
directly into the brushhead through a 
button valve located inside of the brush
head. The flow of cleaning solution 
in this brush is controlled by means of 
a lever on the side of the brushhead 
which opens or closes the valve inside 
of the brushhead. 

At the present moment a power 
driven solution fed brush is being 
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developed. This brush is being devel
oped in two forms. In one form it is 
used for cleaning the inside of heater 
and cooler tubes. In the other form it 
is used for scrubbing flat or irregular 
surfaces. The brush is rotated by 
means of a so-called air motor which 
is · in reality an air turbine. In the 
case of· the brush used for cleaning 
tubes the cleaning solution is fed 
through the air line. Where this brush 
is used the brush and air motor assem
bly, which is attached to an air line, 
are both run through the tubes being 
cleaned. 

The brush assembly for cleaning flat 
or irregular surfaces looks something 
like a pistol. Air comes into the assem
bly through the handle and behind the 
trigger. The cleaning solution is fed 
into the assembly in front of the· trigger 
and goes through the shaft to which the 
brush is attached. This· brush is also 
operated by ·an air motor located in 
the assembly which at full speed de
velops 0.9 of a horsepower. Both of 
these brushes are designed for hard 
scrubbing. They revolve at high speed 
and are light and easy to handle. 

THE CLEANING SoLUTION TANK 

The Cleaning Solution Tank nor
mally is comprised of a cylindrical 
tank equipped with a sight glass and 
thermostatically controlled electric 
heaters on one end. The tank is filled 
with cleaning solution and the cleaning 
solution is fed to the brushes by means 
of air pressure. The air . pressure 
normally runs between 5 and 10 lbs. 
per sq. in. This unit can be either 
st?-tionary or portable as desired. It 
may be supplied with air from an a~ 
line or from an individual air col'h
pressor unit. 

Where the power driven tubular 
brusl: is used a 1pecial type of cleaning 
solutwn tank m~st be employed which 
has a ?eedle valv1e control. Wh~re this 
tank ts used th~ pressure utiltzed in 
the tank is much greater than in the 
case of the first type of tank described. 

THE SPRAY STERILIZING UNIT 

The Spray Steri'rfzing Unit advo
cated was not designed by the speaker 
but has been modified in certain de
t~ils in accordance . with his sugges
twns. It is comprised of a specialized 
gun for delivering the "chlorine" solu
tion in a satisfactory form, the neces
sary hose, and a "chlorine" solution 
tank. Both chlorine solution and air 
are delivered to the gun where they 
are mixed. The gun can be set ~o 
deliver a spray of the desired char
acter and will project. it far enough 
so that the surfaces to be sterilized can 
be completely covered. The "Sprav 
Gun" is a very important item, wher-e 
sterilizing is done by means of a chemi
cal agent. The gun described is the 
only one presently known which is 
entirely satisfactory. 

ECONOMIES 

Although it has not yet been possible 
to accu~ulate a large quantity of data 
about the· New Cleaning Aids, neverthe
less some data of a highly indicative 
nature have been acccumulated. 

In one plant where Shut-Off Valves 
were installed it was fond that after 
they had been installed only Y3 as 
much water as was formerly used in 
cleaning was consumed. 

In another plant where Shut-Off 
Valves were installed records covering 
eleven months operation showed a ·· 
reduction in heating oil consumed of 
approximately 30 percent. · 

In a milk plant where a Solution 
.Fed Brush was put into use it was 

1 found that whereas before the brush 
was put into use, approximately 20 
lbs. of cleaning compound were used 
for cl~aning product storage tanks, 
approxtmately 1;% lbs. were used after 
the brush had been put into use. 

The Sanitary Pipe Cleaner, the Sani
tary Fittings Cleaner and the Separator 
Disc Cleaner all not only effect better 
cleaning but also reduce the wear and 
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tear on the equipment, reduce fatigue 
of the workmen, and make possible 
faster cleaning. 

AuxiLIARY EQUIPMENT 

Certain auxiliary pieces of equipment 
such as hot water generators, temper
ing valves, specialized brushes, and 
pressure reducing valves are needed if 
a truly satisfactory performance is to 
be done by the New Cleaning Aids. 
These auxiliary pieces of equipment, 
except for the specialized brushes, are 

/ 

: l 

of standard make and can be obtained 
from the usual sources. The auxiliary 1 

pieces of equipment will b~ found bene- \ 
ficial from an economic and operational ) 
standpoint, even though New Cleaning l 
Aids are not installed. ' 

CONCLUSION 

New Cleaning;. /ids are presently 
being used in a ·11umber of plants and 
the principles included in their design 
have been proven to be sound and 
desirable in these plants. 

r 
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Sanitation in a Modern Bakery* 
J. LLOYD BARRON, C.E. 

Sanitar:y Engineer, National Biscuit Company, Ne·w York, N. Y. 

THE public health hazards attrib~t
able to food products from bakenes 

are minor. The maintenance of essen
tial cleanliness is the major proble~n. 
The fact that prolonged arid bactena
destroying heat is. applied . to most 
bakery products is at once a potent 
safeguard to the. baker and t_o_ the 
public, and a sedative to the ~raditwnal 
baker who is inclined to thmk of the 
baking process in the S<_tme way some 
earlier milk dealers considered pasteur
ization-a means of making dirty milk 
unobjectionable or safe. _ . 

Baking, being an art with· an .ancient 
tradition which has undergone rela
tively little change thro~tgh _the c~n
turies tends to conservatism l.n eqmp
ment 'and methods. Machinery for 
mixing and proc~ssin~ doughs, fillings 
and icings, persists In the model T 
stage. vVith the dependence on the 
baker's oven for a safe product, most 
bakeries are deficient in washing 'facili
ties from the ordinary sink to the 
spe~ialized washing machines req_uired 
for cleaning pans and other contamers. 

In recent years, however, the tre
mendously increased public acceptance 
of bakery bread, biscuits, and cakes 
has necessitated new and enlarged plant 
structures, new machinery (such as the 
band oven) adapted to mass produc
tion, and a revised concept of bal.{ery 
sanitation. This latter has beer#sdmu
lated not s0 much by health aufhorities 
as by the federal food rei?ula~Or):' agency 
which does not have to JUStlJy Its func
tions on tqe ground of d<:nger to l~e_alth 
but procee~s directly agamst conditions 
of so-calle4 "filth" througlj enforcement 

\ 
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* Presented at the Thirty-fourth Annual Meeting 
of the International Association of Milk and Food 
Sanitarians, October I7, I947. 

of increasingly higher standards of 
quality and cleanliness in both ingredi
ents and plants. 

INSECTS 

Grain, and its derivative, flour, being 
the main ingredients of baked goods 
and the favorite food of a· multitude 
of insects the miller and the baker have 
been plagued by their ravages for cen
turies, yet not too concerned about 
them either until modern. laboratory 
methods have made their detection in 
the finished product possible. Under 
pressure of this type of control and 
the increasing sensitivity of the public 
to insect contamination, the baking 
industry is discovering that insects 
can be controlled by treatment of 
grains by fumigation, by better clean
ing in mills and ~':k:ries, an? by 
improved storage facllitles, machmery, 
and containers. 

Sanitation in a modern bakery, . so 
far as flour insects are concerned, is 
coming to have the following essentials. 
The wheat in elevator £torage must be 
turned at intervals to reduce moisture 
and t~mperature and to permit the 
application of a fumigant such as 
chloropicrin, to destroy or retard . the 
development of grain weevils. Su:ce 
these insects develop and may remam, 
after being killed, in the grain kernels, 
they cannot readily be removed by 
cleaning before milling and are, there
fore, ground up with the flo':lr ~o fo:m 
insect fragments microscopic 111 size 
and detectable only by the flotation test 
developed in the Foo~ and Dru~ Ad
ministration laboratones. Their re
moval, as a part of the wheat c1ea~ing 
at the point of milling, is of pnme 
importance. 
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National Biscuit Company was the 
first to make use of a new method of 
removal by adapting the entoleter (pre
viously used only as a killing device) 
to shattering the insect-invaded. and 
weakened grain kernels and then sub
_jecting this wheat stream to a selective 
separation into dust, tips, and sound 
wheat by a battery of aspirators. A 
high percentage of the insects is con
tained in the dust which can be wasted. 
This process, in combination with other 
control measures, has made it possible 
to meet the informal and unexpressed 
tolerances for insect fragments in flour 
even when using a high-moisture, soft 
wheat. 

In the mill, general fumigations two 
or three times a year are usually neces-. 
sary, using methyl bromide where the 
mill structure can be made sufficiently 
tight. This must be supplemented at 
particular points of infestation by fre
quent removal of stagnant flour and 
by spot fumigations, using such chemi
cals as ethylene dichloride, ethylene 
dibromide and acrylonitrile. 

Residual insecticides such as DDT 
may be used in some mill areas and 
the frequent and thorough removal of 
flour dust is essential to interrupt insect 
multiplication. For cleaning both mill 
machinery and structure, a fixed 
vacuum piping system is most effective. 

The transportation of flour presents 
a major problem as to containers and 
as to condition of freight cars. The 
railroads under present circumstances 
assume little responsibility for the con
dition of theit~ cars, many of them con
taining carryi-over insect infestations 
and various soiling and odor-imparting 
materials from previous cargoes. DDT 
treatment of cars is frequently neces
sary. Such treatment should become 
routine practice by the railroads when
ever weather conditions favor insect 
growth. 

Multiple-use flour bags of cotton 
cloth have served long and economically 
in the milling industry but ,9-re now 
becoming out-moded by the single 
service, multiple-walled paper bag. 

Only the production capacity of the 
paper industry limits the conversi~:m to 
this container. S((veral states ( q>kla
hofna and Minncl;ota) have alr;jady 
prohibited the re-use of flour bags,' and 
New York and Georgia are considering 
a similar restricti~:m. · 

In the bakery, it is necessary to avoid 
over-stockingpnd long storage of flour 
and to rwa~tain rotation of stocks. 
Storage areas must be kept clean, stocks 
piled out from the walls to· permit 
inspection and cleaning, and residual 
insecticidal treatment practiced on ad
jacent wall and floor surfaces. All 

' flour, including that used for dusting, 
needs rebolting at the point of con
sumption. Dumps, conveyors; ele
vators, bolters, bins, and scale hoppers 
become insect Qreeding places unless 
given thorough routine cleaning and 
fumigation. _ Access must be provided 
for cleaning, and reasonably tight 
closure for fumigation. If the fumiga
tion is effective, in terms of approxi
mately 100 precent kill, it may be done 
at monthly intervals using ethylene 
dibromide or acrylonitrile, the latter 
having the advantage of being much 
faster-acting and applied in smaller 
quantities. 

HousEKEEPING 

Housekeeping in bakeries is not 
essentially different from practices in 
any other food establishment. Washing 
facilities, while too often inadequate, 
should include two-compartment sinks, 
large enough to accommodate the 
largest trays and pans for 'both wash
ing and rinsing. Mechanical washers 
are being developed which make pos
sible frequent routine cleaning of the 
many pans, tins, trays, and ingredient 
containers used. However, manufac
turers of such machines frequently fail 
to provide them with the accessory 
equipment necessary for their proper 
functioning. These items include indi
cating thermonieters, float-controlled 
make-up valves, detergent feeding de
vices, insulation on drying sections, etc. 
Too often disappointing results from 
such machines are due not to the basic 

• 
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unit itself but to lack of essential con
trols and operating devices. 

In bread bakeries, equipment for 
soaking bread pans in a special deter
gent is essential. This includes a tank 
with two compartments (one for long 
soaking and the other for brief rinsing) , 
baskets and hoist for handling. \Vith
out such equipment, grease incrusta
tions build up and eventually come 
off as carbon spots on the bread crust. 
A new chemical coating for bre~d 
pans is ti.ow being used experim<:ntally 
which is designed to make greasing 

·unnecessary. 
A chronic problem in many bakeries 

is the chilling of doughs for mixing. 
Where ice is used for this purpose by 

. adding cracked. ice to the mix, foreign 
substance contamination is likely to 
result. ·Natural or artificial ice may 
carry adhering or entraitled dirt. and 
the handling and breaking of the ice 
within the bakery is usually a crude 
operation. Modern refrigerating units 

. are desirable for cooling water to re
circulate in mixer coils and to be used 
for ingredient water.. Splinter ice, 
manufactured at the point of mixing, 
is beginning to be used, the equipment · 
being similar to that in some large milk 
bottling operations. 

In cleaning of food contact surfaces 
in bakeries for the prevention of mold 
and in hand packing operations vvhere 
fingers are soiled or made sticky, the 
use of quaternary anm1onium chloride 
compounds is desirable, to supplement 
the chlorine compounds. Bacterial 
accumulation in the water used for rins
ing rags or for wetting fingers and the 
transfer of such bacteria to the products 
may be significantly reduced by use of 
a germicidal solutionjl:niwided the solu
tion is non-toxic, wfthout odor, stable, 
and not irritating to the skin. 

FLOORS 

\ One perplex~g feature of bakeries is 
\the constructi~n · and maintenance of 
1floors. The areas where wet opera
tions are carried on require almost con-
tinuous cleaning with mops and squee-

gees. This results in eventual rotting 
of, wood flooring, or the disintegration 
of cement surfaces and of mortar be
tween bricks or tile. If cement is used, 
it r\quires _wet curing and special sur
face treatment to make it tough and 
impervious. \Vhere brick is used, the. 
best appears to be the acid brick manu
factured of Ohio clay with a special 
process for exhausting air to make the 
brick dense. The most important fea
ture, however, is the use of narrow 
mortar joints, 1/Sr to 1/16". The 
wide joints quickly disintegrate and 
are then difficult to renew. Poured 
sulphur cQmpound joints can be used 
or a special Portland cement containing 
iron filings to produce an expanded 
dense mortar. Care must be exercised 
to prevent any void spaces under the 
brick or in the joints. Floor drains 
and an adequate pitch to them must 
be provided. For wet areas, quarry 
tile may also be used wtih the same thin 
joints. Asphalt, if used, should be 
confir~ed to run~ays since it .requiref 
exerctse to keep tt from becommg harCl 
and brittle. 

For smooth, attractive and comfo'rt
able floor surfaces in the major dry 
areas, hard maple wood is unsurpassed. 
The development of efficient floor main
tenance machines, such as the Tennant, 
simplify this job and provide easily 
cleanable surfaces. 

VERMIN 

Rodent control h~s top priority in a 
bakery sanitation program. The first 
element of rodent control is making 
the structure tight to prevent their 
entrance by any channel other ·than 
through necessarily opened cloot's. Any 
other means of control is largely wasted 
energy until rat-stoppage or rat
proofing has been accomplished. How
ever, it must be combined with the 
elimination of inside harborages to the 
greatest extent possible. If this work 
is well clone, and followed by a quick, 
complete extermination of the existing 
population, the rat problem is largely 
eliminated, provided stoppage is 
maintained. 
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For the control of mice, skillful and 
persistent trapping seems to be the best 
method. This means daily attention to 
the placement and baiting of traps, 
based upon careful inspection to deter
mine the presence and location of mouse 
activity. An effective program, includ
ing elimination of harborages, should 
prevent any multiplication of mice 
within the bakery. 

Assuming that grain and flour in
sects are being controlled in a bakery, 
there remains the probleni of infesta
tion by miscellaneous pests such as flies, 
cockroaches, silverfish, ants, etc. DDT 
constitutes the principal post-war 
weapon and is effective for residual 
treatment if properly used. However, 
where heavy infestations exist, they 
should be reduced by means of a con
tact spray having a quick knock-down 
and kill such as pyrethrum, piperonyl 
butoxide, or cyclohexanone. For 
routine residual spraying to control 
slig;ht infestations, one of the contact 
sprays in concentrated form may be 
added to the 5 percent DDT solution. 
While it cannot be stated just what 
intetval between residual sprayings is 
proper, it appears that one month is a 
practicable period, except for rlaces 
where washing, vapors, or dust coat
ings may destroy or insulate the re
sidual in much less time. _ 

Fly control can, of course, b-e accom
plished using s~raight 5 percent DDT 
at about two months intervals during 
the fly season. It is probable that other 
residual type insecticides will prove to _ 
have some advant3;ges over DDT but 
it is not ~yet clea~ that they possess 
over-all superiority. Certainly, experi
ence now indicates that DDT can be 
used generally throughout a bakery 
with the exercise of ordinary care in 

-avoiding direct application to food or 
food-contact surfaces. 

RESPONSIBILITY OF l\IIANAGEJ\fENT 

All of the above factors in a sanita
tion program and many others do .-1,1ot 
produce results unless_ managen1ent 
makes provision for their implementa-

tion, and too often bakery manage
ments offer little more than good 
intentions and dissipated responsibility. \ 
Sanitation functions reqqire study, or
ganization, balanced application, and ·l\ 

persistent follow-up. These elements 
of a program cannot be scattered and 
added to the duties_ of a number .of 
~ml?l?yees, no matte}'ho_w effec~ive su~h 
inchvrduals may )2e,#n drschargmg therr 
primary jobs. The sanitation job in 
a plant must be ceritered in one indi
vidual having both responsibility and 
authority stemming from his immediate 
superior-the manager or owner. Such 
a sanitation supervisor, of course, re
quires training and continuing contact 
with sources of information and- guid~ 
ance. In larger companies, this may 
come from an executive sanitation de
partment and, in smaller bakeries, it 
may have to be supplied in part by the 
local health department. _ 

Sanitation cannot be maintained and 
kept· in balance in a bakery without 
thorough and frequent investigations by 
the sanitation supervisor and occa
sional check inspections by superiors 
or outside food control officials. In
cidentally, no inspection can be thor
ough or effective unless it has the bene
fit of a good, sharp-beamed flashlight 
in the hands of the inspector. 

Since it has -been demonstrated that 
a sanitation program can be carried on 
successfully only under responsible and 
undivided authority, health depart
ments and other food regulatory agen
cies might well devote more of their 
energies to the encouragement of sani
tation departments or sanitation super
visor positions in bakeries and other 
food processing plants. By such means, 
the outside official can accomplish far 
more in terms of a consistently high 
level of food plant sanitation than 
through any practicable number of out
side inspections. To this end, the food 
plant sanitation program and its ad
ministering personnel require the sym
pathetic understanding, support and 
help of the official food inspection 
agencies . 
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Kitchen Equipment Engineering 
SAUL BLICKMAN 

President, S. B lickman, Inc., Weehawken, New Jersey 

KrtcHEN equipment engineering is 
the title of this paper to be pre

sented within an allotted time of 
twenty-five minutes. The field for 

· discussion is so vast that proper cov
erage would be incomplete in a volume 
of three to four hundred pages. 

In our industry Kitchen Equipment 
is commonly referred to as Food 
Service Equipment and concerns itself 
primarily with commercial and insti
tutional installations and not with 
domestic or home set-ups. 

Kitchen Equipment Engineering 
covers not only the preparation of 
specifications and construction details 
involved in the fabrication and selec
tion of equipment, but involves pri
marily the planning and relationship 
of the space areas required for the 
type and number of persons to be fed 
and the necessary space requirements 
for service, food preparation, cooking, 
storage, refrigeration, employee facili~ 
ties, etc. 

Where the construction is new, the 
kitchen equipment engineer, working 
in close cooperation with the archi
tect, and whenever possible with the 
owner or management, advises on the 
space allocation, its relative location 
and works ou~ 1 harmonious and effi
cient relationsljfp between all depart
ments of, the feeding establishment. 

After the proper space allocation 
has been determined, the kitchen equip
ment is then planned. The floor plan 
showing 1jhe actual layout of equip-
ment is prepared. . 

* Presented at the Thirty-fourth Annual lVIeeting 
of International Asssociation of Milk and Food 
Sanitarians, Inc., Milwaukee, Wis., October 16-18, 
1947. 

At this stage the most careful study 
is made affectiqg the operation of the 
complete storage, food preparation, and 
food service installation. The trained 
kitchen equipment designer assumes 
the roll of an industrial engineer, since 
on large installations vast quantities of 
bulk foods must be efficiently handled 
into the storage areas, from there into· 
the preparation areas, into the cooking 
areas, thence to food service, and on to 
consumption. Here the problem does 
not end, as dishes and waste materials 
must· be efficiently and effectively ]Jan
died, properly stored or dispose,£ of, 
with a minimum of traffic lines, and 
a minimum of traffic congestion. 

After the layout of equipment. has 
been completed, the necessary provi
sion is made for the roughing in of 
the necessary plumbing, heating, elec
trical, and ventilation requirements. 

Following the preparation of rough
ing in drawings, detailed specifications 
for equipment involving storage, prepa
ration, and cooking are prepared. 
These specifications must be thoroughly 

· descriptive, must specify materials to 
be used, and general construction 
detail. The type of specification and 
construction will vary greatly with the 
type of feeding establishment and must 
fall within budgetary requirements. 

The problem of planning, is, of 
course, simplified where new construc
tion is involved. More often, how
ever, installations are made in exist
ing buildings or altering or additions 
to existing installations. In these 
situations, the kitchen equipment engi
neer is often sorely taxed to work out 
an efficient and effective layout. Exist-
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ing space conditions must be carefully 
studied and consideration given to 
existing plumbing, heating, and elec
trical lines, as well as other services. 
Problems involved in such installa
tions are so varied as to beggar descrip
tion. Alternate layouts must be studied 
and· consideration given to every pos
sible factor to produce a satisfactory 
and acceptable layout. The overall 
space allocation must be carefully 
studied, existing partition walls used 
wherever possible. The final decision 
must be the best decision and the one 
most nearly correct to produce an effec
tive installation. The final layout of 
the kitchen equipment itself is so 
closely tied in with the construction 
that it is most costly to make changes 
after installation. For example, a 
counter improperly placed or improp
erly planned means an expensive alter
ation and more often than not a com
plete replacement. The greatest pos
sible ingenuity is involved in perfect 
planning, so that the final result will 

. leave no regrets on the part of the 
tSperatot, the architect, and the equip-
ment engineer. . 

It is important to understand the 
fundamental nature of kitchen equip
ment. The equipment engineer recog
nizes two forms of kitchen equipment: 

( 1) Fixed Equipment, such as is 
commonly purchased by the manufac
turer of kitchen equipment and involv
ing such items as dishwashers, ranges, 
ovens, broilers, stock kettles, steamers, 
mixers, peelers, etc., It is the responsi
bility of the kitchen equipment engi
neer to select such items of standard 
equipment as fit the requirements and 
budget for a given installation. For 
example, ranges and dishwashers 
respectively have their given capacities 
and output and it is the responsibility 
of the kitchen equipment engineer 
neither to over-equip nor under-equip 
for a given requirement. 

(2) Fabricated Equipment, such ,as 
is normally produced in the manu
facturing plants of the kitchen equip-

ment manufacturer, involving counters, 
back bars, cook tables, soiled and clean ., 
dish tables, plate warmers, steam \ 
tables, etc. \ 

The kitchen equipment engineer is l 
invariably connected with a fabricator 
or distributor of food service equip
ment, and since fabricated equipment 
generally forms, by/far, the major pro
portion of an in'st~lation, I shall with
out burdening you with too much 
detail, give you a few fundamental 
thoughts on this subject. I shall briefly 
discuss the following, as they affect and 
are affected by food service equip
ment: 

I. Factors affecting .cost of equip
ment. 

II. Operation and maintenance of 
equipment. 

III. Sanitation. 
IV. Fundamental principles of con

struction involved in good 
fabricated food service equip
ment. · 

I. FAcToRs AFFECTING CosT OF EQUIPMENT 

The basic cost of materials enter
ing into fabricated food service equip
ment-stainless steel, light structural 
sections, galvanized iron~has in
creased but nominally during the ·past 
ten years, stainless steel in particular 
having suffered but a negligible in
crease in price. True, other materials 
entering into the production of fabri
cated food service equipment have 
increased in price considerably, par
ticularly such items as castings, forg

'ings, and stampings, but these form 
relatively minor components. It is 
reasonable to state, therefore, that the 
major item of material, stainless steel 
alone more than any other product, 
affects the cost of fabricated equip
ment. We shall see how this factor 
is to be considered in the proper design 
of fabricated equipment. 

Labor Cost, on the other hand, par
ticularly the skilled labor required to 
build equipment, has, during the past 

i . ' 
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ten years, increased more than 100 per 
cent. 

It should be understood, therefore, 
that in any consideration of a prop
erly drawn specification, the factors 
involving the relatively small increase 
in the cost of material and the high 
increase in the cost of labor must be 
carefully and seriously considered. 
How do these factors affect a given 
set of specifications? It is obvious that 
complicated, unnecessary construction 
should be avoided and, wherever pos
sible, gadgets and unnecessary details 
should be eliminated. The progres
sive manufacturer of fabricated equip
ment has made every effort possible 
to counter-balance his greatly increased 
labor costs through improved manu
facturing methods. Hand operated 
machines have been replaced by heavy 
power driven machinery, on which the 
heaviest gauges of material can be 
efficiently and economically handled. 

·Construction methods had to be modi
fied, dies, tools and welding fixtures 
designed and installed to produce fabri
cated equipment more rapidly. Im
proved shearing, forming, and welding 
techniques were developed in an effort 
to counter-balance the abnormally high 
labor rates affecting our industry .. The 
prime factor now is not emphasis on 
material, but emphasis on construction 
detail and all factors which eliminate 
high labor costs. It is obvious, there
fore, that working in light gauge stain
less steel to effect a saving in cost of 
material is not always economical, since 
working in light materials involves 
backing up light stainless steel with 
heavier steel sections, additional fram
ing, additional wsjcij.ng, and obviously 
higher labor cofl.s, altogether out of 
proportion to what has been saved in 
the rpaterial. If a question should 
arise as to whether a top of a wide 
unit, involving a large span, should 
be made rf #16 gauge, #14 or 
# 12 gauge, the decision should not 
rest with the saving in cost between 
the lighter and heavier material, but 

what will be the extra cost in lab-or to 
produce the lighter top ? How much 

' additional reinforcing will be required? 
To what extent will the lighter top 
require closer spacing of bracing and 
therefore more bracing? What will be 
the effect on the cost of welding? How 
much more buckling will occur through 
use of the lighter sections, and how 
much additional labor will be required 
to remove this buckling and warpage? 
These are the factors which the well 
trained kitchen1 equipment engmeer 
knows how to handle. 

2. OPERATION AND MAINTENANCE OF 

EQUIPMENT 

Paralleling the high labor costs of 
the highly skilled factory labor required · 
to build equipment is the very high 
cost of the operating and maintenance 

· help used in and about a food service 
equipment installation. It is important, 
therefore, that the kitchen equipment 
engin~er design all fabricated eqpip
ment to afford a minimum cost of 
operating that equipment. ·This, of 
course, involves proper constr~ction 
detail, but likewise emphasizes the 
proper planning and layout of equip
ment. It is easy to understand how 
important it is, within a given piece of 
fabricated equipment having an abnor
mally long length, that it be so designed 
as to afford a minimum of travel be
tween sections of that given piece of 
equipment. Consider also the con
fusion that may arise on the other side, 
say of a large serving counter, because 
service· sections have not been placed 
in proper sequence, or the confusion 
and chaos that can result in the area 
between an improperly planned large 
serving counter and a back bar instal
lation. Now more than ever must the 
kitchen equipment engineer pay close 
attention to the elimination of unneces
sary personnel in the preparation and 
serving· areas, and unless equipment is 
properly planned and designed, the cost 
of operation can run to abnormally 
high figures. It is important, too, that 
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the equipment be specified, designed, 
and built to withstand normal and 
rough usage about a kitchen. Not 
always is the highest type of kitchen 
help obtainable. Equipment which 
cannot stand up results in incon
veniences, as well as in costly repairs. 
Where the overall equipment is light 
and flimsy, or where metal of suf
ficient thickness has been used but has 
been poorly put together the cost of 
maintenance can reach staggering pro
portions. It is important, therefore, 
that the kitchen equipment engineer, 
from the very beginning, plan the 
equipment layout to reduce operating 
costs within the preparation and serv
ice areas, as well as to reduce main
tenance costs through proper selection 
of materials, proper design, and proper 
craftsmanship. 

3. SANITATION 

More and more will we be confronted 
by' ordinances and codes regulating 
~ating establishments. While such 

.tbrdinances and codes are of general 
application, in time to come they will 
be specifically applied to food service 
equipment. From now on, the kitchen 
equipment engineer must place, great 
emphasis on his thinking to achieve 
satisfactory results in this most im
portant direction. One need only read 
the literature of The National Sani
tation Foundation, insofar as it affects 
our industry and with specific refer
ence to dishwashing equipment, to 
realize the import'l-nce of sanitation
not only in the dishwashing machine, 
but in all of the fabricated food serv
ice equipment which concerns our in~ 
dustry. The problem of maintaining 
equipment in a clean and sanitary con
dition is the instant problem of the 
kitchen equipment engineer. Unless 
equipment is designed and specified 
to afford simplicity in cleaning and 
maintenance of sanitary conditions, it 
can never be expected that such equ~p
ment will be so maintained despite any 
codes or regulations that may be im-

posed upon feeding establishments. 
Briefly, it is not the code alone, but the, 
simplicity in the design1 of equipment \ 
to meet code requiretrlents that will .\ 
produce the desired result. I regret to l 
state that there is ~irtual -disregard ' 
'today for the building of equipment so 
designed and constructed to afford 
ready accessibility jor cleaning. Cabi
nets and enclospre! are often so poorly 
designed as to make it utterly impos
to reach interiors. Shelves are rigidly 
fixed, doors are not removable, under
structures are built with excessive light 
structural framing affording inacces
sible crevices, nooks, and corners to 
harbor dirt, filth, and vermin, so that 
in an establishment of medium size, 
on the food service equipment alone, 
thousands of inaccessible corners and 
crevices are prevalent. With the high 
cost of labor and the scarcity of skilled 
kitchen help, equipment is not cleaned 
as often as it should be for the reason 
that the equipment itself presents 
obstacles against ease in cleaning. 
Often, no thought whatever is given 
to the design cif a given piece of equip
ment from the standpoint of what hap
pens to it after it leaves the fabricator's 
plant. How will the equipment be 
cleaned? What accessibility is there 
to all parts of it? I refer now to the 
most simple elementary forms of con
struction wherein it is possible to design 
equipment so that ready access IS 
available to every inside and outside 
corner. I repeat again that it is of the 
utmost importance that the kitchen 
equipment e.ngineer~ who is responsible 
for the design and fabrication of kitchen 
equipment from now on be more fully 
concerned with such phases of design 
and construction that will afford sani
tary maintenance of equipment at the 
lowest possible cost and with the least 
amount of back-breaking effort. The 
problem is simple, feasible, and attain
able, but fhe will to accomplish it must 
be strengthened and emphasized. The 
cost of redesign and retooling will be 
high, but the progressive kitchen equip-

,I! 
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ment fabricator must face the problem 
sooner or later. Why not start right 
now? 

In the past, but little attention has 
. been given to the problem of sanitation 
at the site of the installation of food 
service equipment. Pieces of equip
ment are made in short sections with 
inaccessible spaces between them. 
Equipment is butted against walls with 
no possibility of cleaning in the rear 
of equipment. In · other words, a 
myriad of inaccessible areas remain to 
collect, harbor, and retain dirt, filth, 
and vermin. It is possible to so design 
equipment as to keep such inaccessible 
spaces down to a minium, or to reduce 
them entirely, and from now on this 
sadly neglected condition will have to 
be studied and i·emedied, properly 
planned for, and the plans scrupulously 
carried out. 

4. FuNDAMENTAL PRINCIPLES OF CoNsTRuc

TION INVOLVED IN GooD FABRICATED' FOOD 

SERVICE EQUIPMENT 

The fundamental principles of good 
fabricated equipment obviously involve 
considerations of first cost, operation 
and maintenance, and sanitation. I 
could not possibly attempt to covet 
such design and construction factors 
in this paper, but presentation of a 
few of the highlights will doubtless 
start constructive thinking along proper 
channels to achieve the desired result. 
I shall outline just a few elementary 
fundamental principles in construction 
detail: 

(a) Consider any type ·of enclosed 
cabinet, whether heated or unheated. 
Just what would you )oak for ? The 
cabinet should, by J6,ll7 means, be self
supporting, withouf the need of internal 
bracing by means of angles and chan
nels, and, of course, should be made 

~ of a substantial "gauge of stainless steel. 
i The back and ends and part of the 
I front should I:Je formed . of one piece 
I wherever possible, with corners not too 
1 

sharply broken. Sliding doors should 
be of overhead roller bearing type, 

readily and instantly removable, so that 
the entire interior of the cabinet may 
be exposed to view. The doors should 
preferably be of double wall box con
struction, thereby · eliminating inacces
sible recesses. Closed channels at the 
bottom should be avoided to prevent 
the accumulation of dirt and filth. The 
door itself should run free of the bot
tom and top guides, and not rub nor 
scrape nor grate against the retaining 
sections. The door should be guided 
toD and bottom by means of independ
ent clips on the 'uppermost of which 
are mounted the roller bearings. 
Handles should be of flush type and 
self-locking. With the doors readily 
removable, the intermediate shelf or 
shelving and bottom of the cabinet are 
immediately and fully exposed to view. 

. The intermediate shelf or shelves 
should likewise be readily removable, 
and the bottom shelf, if over steam 
coils, should also be removable. We 
now have a cabinet readily accessible 
for rapid cleaning, simple and ealy 
operation, and maintenance. Wher
ever possible and the budget permits, 
the cabinet and doors should be insu
lated and the rolling doors sound dead
ened to avoid radiation of heat and 
unnecessary clatter and noise. The 
external faces of the cabinet should be 
free of trim, thus avoiding a myriad of 
dirt catching crevices, making it so 
much simpler to wipe the exterior of 
the cabinet clean. 

(b) I wish to emphasize the impor
tance of rounded corner construction. 
It should be so obvious that a piece 
of equipment built with fully rounded 
corners is simple to clean, and since 
it is simple to clean, the equipment will 
be kept"clean. The first cost is negligi
ble when compared with the daily 
repeated high cost of ·cleaning square 
cornered equipment. It is the equip
ment itself, through improper design, 
which offers resistance to cleanliness 
and sanitation. Sinks, drainboards, 
soiled and clean dish tables, upturned 
flashings and splashbacks etc., should, 
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in all cases, have either fully rounded 
or slightly rounded corners, and all 
intersections at corners be fully caved. 

Not only will this afford greater 
ease in cleaning and maintenance of 
equipment, but it is important to 
emphasize that sharp_ corners accumu
late dirt. Dirt invites corrosion, 
particularly on stainless steel, and cor
rosion is often apt to be progressive. 
In time, the corrosion could go right 
through a corner. True, round corner 
and caved construction is costlier in 
the beginning, but it soon pays for 

-itself in savings of 'operations and 
maintenance, let alone the feeling of 
pride which we all have in clean food 
preparation and serving areas. 

(c) Great strides have been made in 
the welding, grinding, and finishing of 
pipe and tubular understructures for 
tables, soiled and clean dish tables, and 
other equipment. Angle construction 

· should be avoided and likewise pipe 
an4 rail fitting construction are unde
sirable. It is now possible to build 
ty1derstructures of pipe legs with longi
~udinal tubular cross bracing and pipe 
runners of all-welded design. Care 
should be exercised that the excess 
weld metal be ground smooth and pol
ished, and the entire structure, where of 
stainless steel, polished to a high lustre. 
It is possible to accomplish this with 
modern techniques of assembly, weld
ing and grinding. Such substitutes as 
tack welding in spots only and not fin
ishing the welds, leaving crevices at 
joints, should be considered as unac
ceptable. Each frevice left with 
improper welding and finishing invites 
the accumulation of dust and filth. 
Wiping cloths· catch in these crevices, 
making cleaning difficult. Improperly 
finished welding, in addition to form
ing dirt catching pockets, is often the 
cause of lacerated fingers and l)ands. 

Consider, for a moment, how simple it 
· is to take a cloth and instantly wipe 1 

clean the tubular undel]structure of . a\ 
table, or of a- soiled <fnd clean dish 1 
table. The work requires minutes to j 
do, instead of hours agfl.inst what would 
be required on improperly built equip-
ment. _ 

Good sanitary q~'hstruction not only 
invites cleaningf;be'tause it is simple to 
·do, but creates a sense of pride in keep
ing equipment as it was when installed. 
If the above elements are considered 
and incorporated in the design, specifi
cations and building of a given piece of 
equipment, the important factors out
lined- in this paper will have been 
achieved, namely reasonably low first 
cost, ease and low cost of operation 
and maintenance, and good sanitation. 

In conclusion, I realize that I was 
not expected to cover the entire field 
of kitchen equipment engineering. I 
have touched upon a few high spots. 
I know that this group does not have 
to be impressed with the importance 
of proper sanitation. That is your 
concern and yom . profession. If I 
have pointed out weaknesses in our 

·industry, it is no( because I am critical. 
·If I have thrown light on a hitherto 
neglected phase of the food service 
equipment industry, I know that some 
good will result from my effort. That 
is one of the reasons why I accepted 
the invitation to address you. Insofar 
as the writer personally is concerned 
with respect to , these engineering 
aspects, it is the chief concern of his 
company to build equipment that. will 
meet the · highest possible standards 
with particular respect to . sanitation. 

·Our investment in retooling is enor
mous and I hope that the results will 
be commensurate with the effort and 
cost. 
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WILLIAM THOMPSON SEDGWICK LABORATORIES OF SANITARY 
SCIENCE DEDICATED AT M.J.T. 

Professor William Thompson Sedg
wick was one of the early pioneers in 
the developtnent of our modern con"
cepts of sanitation. A fitting memorial 
to him has been completed by the 
Massachusetts Institute of Techt1ology 
in the form of four fine laboratories for 
study and research in Sanitary Science. 

A public dedication of these "William 
Thompson Sedgwick Laboratories of 
Sanitary Science" was made in an im
pressive program, December 3, 1947, 
attended by a large number of former 
associates and students of Professor 
Sedgwick and persons interested m 
sanitation and public health. 

The "William Thompson Sedgwick 
Laboratories of Sanitary Science" com
prise a series of four laboratories at 
M.I.T. briefly described as follows: 

a. The Sanitary Engineering Labo- 1 

ratory, contained in a ·room 
24 X 40 feet, equipped with a 
rapid sand demonstration and ex
perimental laboratory filter unit, 
a small trickling filter unit, '-1-

chlorinator, an enclosed sludge 
digestion unit with temperature 
control, and other facilities for 

· laboratory studies and research 
in the principles of treatment of 

/ 

Sanitary Engineering I ,ahoratory 
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Sanitary Chemistry Laboratory 

,ic:'ter,- sewage and industrial 
wastes. 'Professor A. A. Thomas, 
Assistant Professor of. Sanitary 
Engineering, M.I.T., is director 
of this laboratory. -

q. The Sanitary Chemistry Labora
toJ"V, contained in a room about 
24 ·x 33 feet equipped with two 
steel student work benches with
spaces for 14 studei1ts, a balance 
table with 4 precision balances, 
a Kj eldahl nitrogen distillation 
unit, a large 103 o C.Jdrying oven, 
fume hood, a refrigerator, a 
walk-in 20° C. incubator 12 X 6 
feet with sensitive temperature 
control, and a complete ;lssort
ment of spectrometer, potential
meter, pH units and other instru
ments and supplies necessary for 
laboratory instruction in the 
modern concepts of Sanitary 
Chemistry. Dr. C. N. Sawyer, 
Associate Professor of Sanitary 
Chemistry, 1s the laboratory 
director. 

c. The Sanitary Chemical Research 
Laboratory, for research workers 
in Sanitary Science, equipped 
with two work benches, desks, 
a fume hood and instruments 
needed for research work. This 
laboratory has ready access to the 
other laboratories. -

d. The San.itar·y Bacteriology and 
Bacteriological Research Labora
tory, occupying a space 19 X65 
feet divided into ( 1) a prepara
tion room, (2) a store room for 
sterile supplies, glassware and 
media, and (3) a main labora
tory containing two student wotk 
benches, an instructor's bench, 
two walk-in incubators, one 37o 
C. and one 32° C., Quebec colony 
counters, centrifuge, water bath, 
analytical balance, and other 
facilities suitable for bacterio
logical analysis of water, sewage, 

', air, shellfish, milk, foods, swab
rinse preparations from eating 
and drinking utensils, and the 

\ 
\ 
l 
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physical and chemical analyses, 
including the phosphatase test, 
for the sanitary examination of 
milk supplies. Dr. M. P. Hor
wood, Professor of Sanitary Sci
ence, has direction of the bacterio
logical and public health work. 

ing constitutes a proper preparation for 
tlJis graduate program. 

The Course XI Sanitary Engineer
ing instructional program includes both 
Sanitary Science and Public Health 
subjects as well as Sanitary Engineer-
ing mbjects. It is one of the very few (')) 

/ 

Sanitary Bacteriology Laboratory 

These memorial laboratories are part 
of the facilities for the program of 
instruction of Course XI, Sanitary 
Engineering, at M.I.T. This course 
was set up in 1890, ,with the active 
cooperation of Prof~sclr Sedgwick, and 
has functioned con{inuously since that 
date. · · 

Since March, 1944, the Course XI 
~ Sanitary Engineering subjects comprise 
\ a graduate school program leading to 

\
the degrees o~/ Mast.er of ?cience an.d 

1 
Doc~or of SCience m Sa:mtary. E~g~
neenng. Undergraduate work m Clv1l 
Engineering or in Chemical Engineer-

programs of study where a student may 
obtain all of his special training in 
engineering and sanitary science, both 
in classroom and laboratory work, 
within one department offering a care
fully coordinated series of subjects 
given by a staff, each well qualified in 
his special field. 

The Sanitary Engineering program 
at M.I.T. includes a series of 21 sub
jects of Sanitary Engineering and Sani
tary Science available to students inter
ested · in preparing themselves for 
careers in Sanitary Engineering, in 
the operation or management of sani-
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tary facilities such as water supplies, 
sewage works, sanitation of milk, and 
food processing and the like, or in the 
fields of environmental sanitation or 
public health. 

A series of nine subjects taught by 
Professors Stanley and Thomas relate 
to the general principles and engineer
ing design aspects of water, sewage and 
industrial wastes, treatment processes, 
and treatment works. 

A series of five subjects taught by 
Dr. C. N. Sawyer cover the applica
tion of Sanitary Chemistry to the funda
mental chemical and biochemical reac
tions involved in the treatment of water, 
sewage, and industrial wastes and the 

If/ Aralac Casein Fibre Plant Sold by 
National Dairy 

L. A. Van Bomel, president of N a
tiona! Dairy Products Corporation, has 
announced the signing of a contract for 
the sale of the company's Aralac plant 
at Taftville, Conn., to the Virginia
Carolina Chemical Corporation of Rich
monel, Va., and that National Dairy 
plans to discontinue operations in the 
casein fibre field. 

Aralac, a protein textile fibre made 
from milk casein, bas been used prin
cipally in the manufacture of felt hats 
and upholstery and as a blend in the 
production of clothing textiles. 

"We are discontinuing the manufac
ture and sale of Aralac, even though 
this project resulted . in a substantial 
profit to the Company," Mr. Van Bomel 
stated. "Development of other more 
profitable uses for skim millcproducts 
has resulted in a marked increase ir1 the 

laboratory tests to properly control the 
oper'ation of such works. \ 

A series of five subjects taught by\ 
Dr. M. P. Horwood cofer the applica-1 
tion of bacteriology, chemistry, and l 
biochemical reactions involved in the ' 
sanitary examinations; inspections, and 
regulations incident to the satisfactory 
control of enviromyental sanitation and 
the public heal,thJ These subjects in
clude the study and laboratory practise 
in making sanitary examinations of 
water, milk, food, dining and kitchen 
utensils, and the application of the 
principles of Sanitary Science to the 
handling and treatment of such water, 
milk, and food supplies. 

cost of casem from which Aralac is 
made." 

The Virginia-Carolina Chemical Cor
poration, it was explained, has found 
the Taftville plant suited to its plan to 
produce fibres from vegetable protein, 
which is in adequate supply from 
domestic agricultural sources, rather 
than from casein. 

The sale involves 39 acres of land 
at Taftville in the town of Norwich, 
Conn., a one-story and basement fac
tory building and other auxiliary struc
ttu·es, machinery and equipment. 

Society of American Bacteriologists 
The annual meeting of the Society 

of American Bacteriologists· will be held 
in Minneapolis, Minnesota, May 10 
through 14, 1948, with headquarters at 
the Nicollet Hotel. There will be ses
sions on general agriculture, industrial 
and medical bacteriology, as well as im
munology and comparative pathology. 
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Excerpts from Annual Report of Chief. of Bureau 
of Dairy I:fi.dustry, 1947 

UsE oF PENICILLIN AND MANAGEMENT METHODS To CoNTROL MASTITIS 

A MASTITIS-FREE dairy herd is a rarity, if in fact one exists. Through the years, ~ 
the Bureau of Dairy Industry herd has had its share of mastitis. Up to 1942 \,!kil' 

a constant effort was made to keep mastitis at a minimum by management methods 
designed to obviate the predisposing causes of the disease and to relieve its 
painful and disturbing results. Frequent milking, massage, and the application 
of hot water proved reasonably effective in getting riel of the acute symptoms 
and restoring milk secretion. But the infecting organi~ms were not eleminated; 
they remained in the udder, ready at any time to flare up into an acute attack" 
of mastitis. 

This was the condition in 1942 when a program was set up to survey the 
mastitis situation in the herd and to determine the practicability of eliminating 
the offending organisms, by treating the infected udders, and thus keep mastitis 
under control. · 

At the start, quai·ters found to be infected were treated with infusions of 
sulfa drug preparations. Sulfanilamide and sulfadiazine were used singly and 
in combination. The sulfa drug preparations were effective in 68 to 77 percent 
of the quarters treated. Penicillin was effective in 37 to 44 percent of the 
quarters treated when a total of 50,000 units was given in a single infusioi1 or· 
divided between two infusions on successive days. When the total nunl):Jer of. 
units was doubled and given in four infusions of 25,000 units each, the effective
ness \vas 76 to 78 percent. 

Penicillin in sufficient dosages appears to have g1ven as. good as br better 
results than the sulfonamide preparations used. It is much easier to prepare 
and to administer. There have been no unfavorable reactions. No significant 
declines in milk production have resulted from treatment with either the sul
fonamides or with penicillin. Raising the total dosage from 50,000 to 100,000 
tinits and increasing the number of infusions from one or two to four nearly 
doubled the effectiveness of penicillin, but raising the total dosage to 250,000 
units or more did not appear to be justified. 

Any dairyman can use the strip cup, and there a·re quick and simple tests 
that enable him to detect abnormalities in the milk and latent mastitis before 
the condition becomes acute. 

The Bureau's practice is to treat the inapparent cases as well as those that 
have progressed to the clinical stage. Most of the infections have thus been 
eliminated before serious damage to the udder occurred. Organisms associated 
with mastitis still are found in the milk from many of the cows, but clinical cases 
are rare and the'i resulting interference with milk production has been largely 
eliminated. . I · .. 

0)\\ .. /, 

Treatment of the udder is not the whole answer to the control of mastitis, (1>· .. ~ 
however. Good management", proper milking procedures., sanitation, and con- \_) 
stant vigilance must be practiced if success is to be achieved. 

I THYROPROTEIN FEEDING 

Although thyroprotein can now be obtained on the open market for feeding 
to dairy cows, much more must be known about the effects of the drug on the 
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health of the cow and on the economy of milk production, throughout the life
time of the cow, before the thyroprotein feeding can be recommended as a 
general practice. · 

Milk-production records for the first lactation indicate that cJ.ws of low
producing ability cannot be made into good producers by feeding thyroprotein, 
even though production may be increased somewhat. Average cows fed thyro
protein ( 1 gm. per cwt.) and enough extra nutrients to meet theit: requirements 
will probably produce more than they would without thyroprotein. 

Cows that received thyroprotein, beginning 50 days aftet/:calving, showed 
a tendency toward higher butterfat percentages in the mil).< _#fter thyroprotein 
feeding was initiated. This trend was much more prono·1mced in the ·>econd 
lactation than in the first. 

The Bureau investigators emphasize the fact that, in order to sustain the 
initial increase in milk production obtained by feeding thyroprotein, it is neces
sary to feed at least 25 percent more nutrients along with the thyroprotein. The 
economy of this procedure is uncertain, since individual cows show varying 
degrees of response to the drug. Thus costs and returns will vary from cow 
to cow and from one condition to another: 

ALFALFA SILAGE OR BARN-CURED HAY MAKES MoRE MILK PER AcRE 

THAN FIELD-CURED HAY 

To determine the most efficient way of harvesting and preserving forage crops 
for milk-production purposes, results with three cuttings of alfalfa (two in 1945 
and one in 1946) are now available to show the relative advantages of harvesting 
and sj:oring the crop as wilted silage, field-cured hay, and barn-cured hay. 

Summarizing the results for the three cuttings, the investigators found that 
sigt;~ificantly larger amounts of dry matter, protein, and carotene were saved for 
fe{ding when the crop was made into silage than when it was made into either 
barn-cured hay or field-cured hay. Making the silage required very little 
additional labor or use of machinery. 

· In feeding trials, cows consumed the same amount of dry matter in each 
.. of the three types of roughage and produced practically the same amount .of milk 

on each roughage, but they gained more weight on the silage. The milk pro
duced on the silage was also highest in vitamin A. 

On an acre basis, however, because of the greater saving of dry matter and 
protein, the silage-making method produced 12 percent more milk than the field
curing method; and the barn-curing method produced 8 percent more· than the 
field-curing method. The field-cured hay in these experiments was cured vvithout 
being rained on. 

PROGRESS MADi IN STUDY OF UNIDENTIFIED NuTRIENTS IN MILK 

Studies have been under way in the Bureau· of Dairy Industry for a number 
of years to determine what unidentified nutritional factors occur in milk. 

Progress to elate may be summarized as follows: The results have demon
strated ( 1) that a still-unidentified nutrient (X) occurs in milk and certain 
other foods and feeds and that it does not occur in the cereal grains, in cereal 
flours or their. byproclucts, in oil meals, and in certain other foods and feeds; 
(2) that X is essential for normal growth and development, at least in the rat, 
and promotes fattening as well as growth; ( 3) that X has a very potent effect 
on the performance of animals receiving lactose in their diet; ( 4) that X has a 
particularly potent effect on the growth, development, and evert the survival 
of a:nimals. fed diets containing high percentages of protein ; ( 5) that prepara
tions of X can be made that are effective in closes of only a few micrograms 

\ 
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daily; ( 6) that X may be deficient in the basal rations used in various biological 
assays for known nutrients; and (7) that serious reproduction failures occur 
on· diets that are apparently adequate in tHe'ir content of all known nutrients. 

Results. from other laboratories indicate that a factor which possibly is the 
same as X is required by animals other than the rat, including the monkey. 

PHoSPHATASE TEST MoDIFIED FOR UsE oN OTHER DAIRY PRoDucTs 

Methods have now been developed by the Bureau of Dairy Industry for 
testing almost any dairy product to determine whether the milk or cream from 
which it was made had been pasteurized adequately. The method in each case 
is a modification and adaptation of the phosphatase test commonly used to deter-
mine the adequacy of pasteurization of whole milk · 

The test depends on the fact that all normal milk conta(ns the enzyme phos
phatase and that this enzyme is destroyed by heating at a temperature a few 
degrees higher than that required to destroy the most resistant pathogenic 
organisms found in milk Sil'tce the modified methods give an accurate and 
quantitative measure of the amount of the enzyme remaining in the milk, or in 
the product made from it, it can be used as a reliable index of adequate 
pasteurization. 

Procedures have been developed forapplying the test successfully and easily 
to Cheddar cheese, Swiss cheese, and other hard cheeses; process cheese and 
cheese spreads; cottage cheese and other soft, unripened cheeses ; cheese whey; 
milk; chocolate milk; cream ; buttermilk; ice cream and sherbet ; butter; and 
goat's milk. , 

VITAMIN c RETARDS OXIDIZED FLAVOR . 

In .some instances milk held under refrigeration or in a frozen state develat~ 
an off-flavor which has been described as "oxidized.'' The components involved 
and the causative reactions are not known. 

When milk contains air the oxygen in the air reacts with the ascorbic acid 
( vitaman C), which is present in all fresh milk. The ascorbic acid disappears 
through its reaction with oxygen, forming dehydroascorbic acid, and the milk 
tends to develop an oxidized flavor. Experiments showed that this reaction 

. could be delayed either by removing the oxygen from the milk, or by adding 
ascorbic acid, or by doing both, and the freshness of the milk would be retained 
over a longer period. 

Neat:ly all the free oxygen can be removed by spraying the warm milk into 
a chamber under high vacuum ( deaeration). The addition of ascorbic acid to 
milk does not affect its flavor and, within reasonable limits, the greater the 
quantity of ascorbic acid added, the greater is the flavor-stabilizing effect. It was 
found also that the sooner the fresh milk is fortified with ascorbic acid, pasteurized, 
homogenized, deaerated, and cooled, the better it will keep. _ 

The rate of disappearance of ascorbic acid decreases and the rate of develop-
ment of the oxidized flavor is retarded as storage temperature decreases. · 

Fresh milk norn.¢tlft contains some asco1~bic acid, but it is largely destroyed 
by processing. Mil{{ containing 20 milligrams of ascorbic acid per liter was used 
as the control in this experiment, and enough ascorbic acid was added to each of 
three different lots to increase the concentration by 25, 50, and 100 percent, 
respectively. The milk was dried and evaluated for keeping quality. In every case 

! the control was the poorest, and the keeping quality of the experimental lots was 
\ improved propprtionately to the amount of ascorbic acid added. 
\ Other studies were made to determine the relationship of the chemical struc
\ture of a compound to its antioxygenic activity. Phenolic compounds were added 
to oil to test their antioxygenic effect on the fat. It was observed that the 

() 
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presence of hydrogen atoms, as well as the position and numbers of hydroxyl 
groups, on the phenolic compounds strongly affected their activity. As a result 
of these studies, it is now possible to predict the relative values /of various 
phenolic compounds as antioxidants in whole milk powder. 

It was also discovered that antioxidants do not exhibit strong activity until 
the fat has been slightly oxidized, a fact of importance to the uncler_stancling and 
practical use of antioxidants_ 

JV!ETHOD FOR RECOVERING PROTEINS FROM CHEESE fN HEY 

Approximately 7 billion pounds of cheese whey is novf fuel to animals or 
wasted. This whey contains approximately 70 million pounds of protein of high 
nutritional value as human food. · 

Recovery of the whey protein is effected by adjusting the acidity of the whey, 
heating it to near boiling temperature, and precipitating protein curd by adding 
sour whey or acid. About 3.5 pounds of protein can be obtained from 100 pounds 
of whey. Under conditions of careful handling, the curd can be stored for 
several weeks at low temperatures and it will withstand shipment over a period 
of several clays without spoilage. 

The whey protein curd has a pleasant but not a pronounced flavor. It is 
practically sterile, but the lactic acid bacteria common in cheese starters grow 
well in it. When the curd is salted and a good lactic starter and cream are added, 
and it is stored for a clay or two at 50° F. to permit development of sufficient 
acid and a well-blended flavor, it produces a very satisfactory type of cottage 
cheese. 

' METHOD FOR MAKING ALCOHOL FROM WHEY 

fo.n efficient process for fermenting the lactose (milk sugar) in whey to ethyl 
alcd'hol has been developed. . 

Previous to the war the Bureau scientists had shown that alcohol could be 
produced from whey, and subsequently a search was made for yeast strains which 
would perform the fermentation process more efficiently. One of the many 
lactose-fermenting yeasts tested, Torula c1'emoris, proved exceptional in that 

· . it completed the fermentation in 55 hours. By using this yeast and regulating 
the temperature and acidity of the fermenting whey, yields of alcohol between 
84 and 90 percent of those theoretically possible were obtained. About 3 gallons 
of 95-perceilt alcohol can be expected from 100 gallons of whey. 

The equipment required is relatively inexpensive. The alcohol can be made 
as a byproduct of cheese or casein manufacture, using waste steam to concentrate 
the alcohol. The slops remaining are very nutritious, since they contain the 
protein and vitamins df the whey and the nutritious elements of the yeast, and 
make an excellent byproduct feed for livestock. Thus a former waste product _ 
which was hard to dispose of may become an asset and a valuable source of useful 
products. 

METHODS FOR MAKING PROTECTIVE CoATING MATERIALS FROM LACTIC Acm 

Some of the results of research with lactic acid in making protective coatings 
for metals, as replacement material for tin, were announced by the Bureau of 
Dairy Industry during the early part of the war. This research has now been 
completed, and the final results are of two-fold interest to the dairy industry. 
Lactic acid, which is the principal ingredient in the coating materials that have 
been developed, can be made from milk; and the coatings can be used in place of 
tin on milk cans, cottage cheese pails, and cans for evaporated and condensed milk. 

\ 
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Four public service patents have been issued covering the Bureau's work 
on the lactic acid resins and protective co;:ttings, and four more patent applica-
tions are pending. ' ' 

Lactic acid can be converted into a viscous, rather inert, resinous material 
by removing the water. This resinous lactic acid, combined with oils, metals, 
or various substances, gives products that, when coated on metal and· baked, 
are highly resistant to water, steam, and acids, and they are sufficiently resistant '(), _,. 
to alkalies that the coated surfaces may be washed with hot solutions of soap 
or other common detergents. 

Of the many types of coatings made, those containing lactic acid and oil and 
those containing lactic acid and metals have the greatest number of useful 
properties. 

To mal~e the fit:st, ~ne part of castor or linseed ?il is hrated with. two parts 
of polymenzed lactic actd and a trace of an acceleratmg substance until a brown 
elastic resin is obtained. This resin is dissolved in an organic solvent, such as 
benzol, applied to the metal s1.1rface, and baked on. The coating adheres well 
to glass and metals, including aluminum, and is tough, highly flexible, and 
resistant to all deteriorating influences except strong solutions of alkalies. A 
number of commercial firms have tested this coating and verified the Bureau's 
findings as to its characteristics. 

The second type of coating is made by the reaction of 1 or 2 percent of a 
metal, such as aluminum, chromium, or iron, with polymerized lactic acid. These 
coatings_ are baked on the metal surface. Though easier and cheaper to make, 
the coatings are somewhat less resistant than those containing oil. They are 
suitable for decorative purposes, especially when colored with pigments. 

Low SToRAGE TEMPERATURES DELAY THICKENING OF SwEETENED 

CoNDENSED MILK 
/0 

Since age thickening of sweetened condensed milk limits the time it may be 
held in storage, studies were conducted in the laboratories of the Bureau of Dairy 
Industry to determine the effect of storage temperatutes on the viscosity of the 
mille The milk became as thick in 4 days of storage at 131 o as it did in 643 
days at 60°. In other words, thickening increased in ptoportion to increases 
in storage temperature, the relationship being logarithmic with respect to time. 

The milk could have been held 4,950 days at 30° without becoming too thick 
for satisfactory use. These results indicate clearly the importance of low tempera
tures for satisfactory storage over long periods. 

It was also determined that sweetened condensed milk packed in barrels 
thickens more slowly than milk packed in small cans. 

COMPOSITION OF· CRYSTALLINE DEPOSIT IN CANNED MILK 

Aged evaporated milk frequently contains a crystalline deposit in the bottom 
of the can, which allh9ugh harmless is a nuisance in infant feeding because of 
the tendency of floaf.ng crystals to plug the hole in the nipple of the baby's bottle. 
The principal constituent of the crystals was found to be calcium citrate, but 
small amounts of calcium and magnesium phosphate were also present. The 
calcium citrate was present with the greater part of its water of crystallization. I Factors affecting thegrowth of the crystals are now under study. 

l I 
\ SIMh>LE KEY FOR IDENTIFYING LACTOBACILLI DEVELOPED 
1 In connection with studies made a few years ago, concerning the possible 
1-<:ile of lactobacilli in the ripening of Cheddai· cheese and the use of certain species 
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in assaying vitamins in cheese and other dairy products, bacteriologists of the 
Bureau of Dairy Industry discovered that many of the strains they were using 
had been incorrectly identified by other workers and that not aU species of th~ 
genus Lactobacillus were alike in their requirements for riboflavih (vitamin B2) ·l 

The identification· and differentiation should be based on a correlation o~ 
characteristics, not on any single characteristic, and a relatively simple key to 

l{\ the species of the genus has now been developed. It is based chiefly on correla
:<;;,J tions of such characteristics as limits of temperature for growth, colonial type, 

production of gas, percentage of acid formed in milk, rjltation of acid, and 
fermentation of certain carbohydrates. p ,., · 

The results of these studies make possible the rapid and reliable identification 
of the lactobacilli that occur normally in milk, as well as in many cheeses made 
from raw milk and in many other products, or that are being used in the manu
facture of fermented milk, lactic acid, and other products. 

Thirty-fifth Annual Meeting 

PHILADELPHIA, PA., Oct. 21-23, 1948 

Hotel Bellevue-Stratford 
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the Association is $3.00 per year, and Associate 
membership is $2.00 per year, including respectively 
all issues of the JoURNAL OF MILK Aim FooD 
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Affiliates of 
INTERNATIONAL ASSOCIATION OF MILK AND FOOD SANITARIANS 

ASsociATED ILLINOIS MILK 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. Hanger ...............•.. Springfield 
L. H. Weiner .....•....•......••.... Chicago 

DuBUQUE DAIRY TEcHNOLOGY SociETY 

President, Martin J. Fangman ... ......... Dubuque 
V ice~President, John VVelp . .............. Dubuque 
Sec1·etcw'y-T1·easzwe1·, Clem We1sh, R .. R. 4, Dubuque 

FLORIDA AssociATION OF lVhLK SANITARIANS · 

President, Alex G. Shaw .............. Tallahassee 
Vice-President, J. F. Koger ................ Miami 
Se·cretary-T1·easurer, L. R. Arrington .. Gainesville 
Exec·utive Committee Members, · 

L. A. Scribner ...................... Orlando 
P. D. Shirley ........................ Tampa 
W. H. Brown ......... , ......... Jacksonville 

IowA AssociATION OF MILK SANITARIANS 

Presidei>t, C. A. Hooven ............ Marshalltown 
Vice-Pn!sident, Fred Payn ..........•..... Clinton 
Secretary-Treasurer, Milton E. Held, State Health 

Department, Des Moines. 

~1:rcHIGAN AssociATION OF DAIRY AND MILK 
INSPECTORS 

Pre.iident, Harry Kowalk, Flint Health Dept., Flint 
1st Vice-P1·esident, Roy Cromley, Dept. of Agricul· 

ture, Detroit 
2Jid Vice-President, Claude Kistler, Grand Traverse
If! Leelanau County~ Health Dept., Traverse City 
'sec1·etary-Treasz£rer, 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 Wilson, Detroit City Health Dept., 

Detroit 
Di>·ector, Nelson Hall, Saginaw City Health Dept., 

Saginaw 
Director, John Wyma, Ottawa County Health Dept., 

Grand Haven 
Director, Milo Wilson, Mason County Health Dept., 

Ludington 

MINNESOTA DAIRY FIELDMEJ AND INSPECTORS 
AssociATION 

Presldent, R. L. Hanson . ............... Rochester 
Vice-President, G. A. Kernk:imp ........ Owatonna 
Sec1·etary-Treas1trer, J. C. Olson, Jr., Dairy Bac-

teriologist, Dairy Division, UniverSity of Minne
sota, Minneapolis. 

Board of Directors: w/ B. Combs, J. Hortsch, 
H. G. Oldfield, Q;. "</." Failing, M. Helmbrecht, 
and C. Mattson. · 

NEw YoRK AssociATION OF I\iiLK SANITARIANS 

President, E. R. Albee ................... Buffalo 
V ice-P1·esident, F. B. Carkhuff ........ Binghamton 
Secretary-T1·easure1·, C. S. Leete, State Department 

of Health, Albany 

OKLAHOMA AssociATION oF MILK SANITARIANS 

P1·esident, Fred Peters ................. Ponca City · 
1st Vice-President, James Poolson ....... Okmulgee 
2nd Vice-President, Earl Reid ....••...... Wewoka 
3rd Vice-President, Dr. Wm. Bishop .•.. Bartlesville 
Secretary-T1·easurer, W. B. Lanphere, c/o Carter 

County Health Department, Ardmore 

VIRGINIA AssociATION oF MILK SANITARIANS 

Pre_sident, C. B. Neblett. ·~·.· ...........• Richmond 
Vice-President, H. R. Anderson .•...... Richmond 
Sec•·etary-Treasurer, .. H. Clifford Mitchell,· Chief 

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

Auditm·s: G. S. Kennedy, Roanoke; J. D. Han
bury, Portsmouth 

'VIscoNsiN MILK SANITARIANs' Ass.JCIATION 

Preside·nt, Vern P. Melhuish . ........ Oconomowoc 
Vice-P1·esident, C. K. Luchterhand ...... Madison 
Sec1·eta1·y-Tieasu1·er, L. VVayne Brown, State De-

partment of Agriculture, Madison 
Directors: R. \V. Carnes, \V. V. Price 
Auditm·s: Laura F. Bates, E. H. Zobel 

Associations Which Have Designated the 
JOl;JRNAL of MILK and FOOD TECHNOLOGY 

~ 

As Their Official Organ 
CALIFORNIA Ass0crATION oF DAIRY AND MILK 

SANITARIANS 

President, G. C. McFarland .......... Los Angeles 
1st Vice-President, A. Reynolds .....•. Sacramento 
2nd Vice-President, Jack Covert ...... Los Angeles 
Secretary-Treasurer, S. S. Sacksteder, 405 West 

School Street, Compton. 

CENTRAL ILLINOIS DAIRY TECHNOLOGY SoCIETY 

President, Robert L. Owen ............... Peoria 
Vice-President, E. G. Huffer ........... Springfield 
T1·easurer, B. S. Cunningham ............ Decatur 
Secretary, P. H. Tracy, 102 Dairy Manufactut~e'rs, 

Urbana, Illinois, University of Illinois 
Recm·ding Secretary, G. R. Lloyd ......... Decatur 
Sergeant-at-Arms, E,_ J. Tarr .......... Springfield 

CHICAGO DAIRY TECHNOLOGY SociETY 

President, Gilbert G. Gibson, Sidney Wanzer & Sons 
Vice-P1·esident, George Hussander, Cherry Burrell 

Corp. 
Sec1·13-~b~;1aDr. P. H. Tracy, University of Illinois, 

TreasU1·e1·' H C. Schroeder, Hawthorne :Melody 
Farm~ . 

Se>·geant-at-Anns, Adolph Brunes 

CoNNECTICUT AssociATION OF DAIRY AND 
I\1rLJ{ INSPECTORS 

President, E. St. J. Baldwin .......... New London 
Fit·st Vice-President, H. A. Bourne . ...... Hartford 
Second Vice-P•·esident, L. R. Dowd ......... Storrs 
Third Vice-Preside·nt, Harold Newmann, New 1-Iaven 
Sec1·etm·y-Tt·easm·er, H. Clifford Goslee, State. Office 

Building, Hartford 

I 
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118 AssociATION NEws 

INDIANAPOLIS DAIRY TECHNOLOGY CLUB 

President, Albert Jeffreys ............ Indianapolis 
Vice-President, Dave Lindner ..•...... Indianapolis 
Secretary, Dr. B. E. Horrall, Purdue University, 

West Lafayette 
Assistant Secretary, W. K. Moseley ... Indianapolis 
Treas~trer, Lloyd Hardacre .............. Anderson 

KANsAs AssociATION OF MILK SANITARIANS 
President, Mrs. Doris Van Gundy •••. Wellington 
Vice-President, Ivan Van Nortwick ..••.... Topeka 
Secretary-TreasMer, 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 JVIILK lNSPECT::)Rs' AssOCIATION 

President, Timothy M. Miller .......... Springfield 
Vice-P1·esident, John J. Corton ............ Quincy 
Secretary-Treasurer, Robert E. Bemis ... Cambridge 
Executive Board: 

Edward E. Williams ........... West Springfield 
Henry L. Richard ....................... Ware 
J. J. Donovan ....................... Brookline 

1\'lETRoPOLITAN DAIRY TECHNoLOGY SociETY 

Pt·esiden.t, David X. Clarin ........ , .... New York 
Vice-President, Fred E. Uetz ........... New Yot·k 
Secreta·r}•-Treasuret·J George L. Franke, L. I. Agri. 

and Tech. Institute, Farmingdale 
S ergean.t-at-A1·tns, A. J. Powet-s .... _ ..... Brooklyn 

MissouRI AssociATION o:F MILK AND Fooo 
SANITARIANS 

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

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

PACIFIC NoRTHWEST ASSOCIATION OP DAIRY AND 
MILK INSPECTORS 

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

Ore. 

PHILADELPHIA DAIRY TECHNOLOGY SociETY 

President, Thomas Waddell, Philadelphia Milk 
Exchange 

First Vice-President, W. M. Taylor, Cherry· 
Burrell Corporation 

Second Vice-President, R. K. Lawhorn, Abbotts 
Dairies, Inc. 

Sec·retary-T1·easu1·e1·, W. S. Holmes, Dairy Council, 
Inc. 

Assistant Secretary-T1·easurer, Miss Jane Collins, 
Supplee-Wills-Jones Milk Co. 

TEXAS AssociATioN oF MILK SANITAI.IANS 

President, Taylor Hicks ....•.. San Antonio, Texa1 
1st Vice-President, F. C. Armstrong, Fort Worth, 

Texas. 
2nd Vice-President, R. N. Hancock, ¥cAilen, 

Texas. 
Sec,·etary-Treast~rer, G. G. Hunter, Lubbock, Texa1. 

WEsT VIRGINIA AssociATION o.- ¥ILK SANITARIAHI 

Chairman, Donald K. Summers, Cbarlest;t 1, 
W.Va. 

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

Association News 
Metropolitan Dairy Technology Society 

The new meeting place of the Metro
politan Dairy Technology Society is the 
Stonewall Inn, located at 51 Christo
pher Street, which is not only more 
convenient and more desirable for meet
ings but the foo<l:tisifar superior to that 
which has beet/ offered by the Hotel 
George \Vashington and the cost to the 
members is a flat $2.00 which includes 
the tip. Stonewall Inn is a "stone's 
throw" from the Broadway Seventh 
Avenue atfd the Eighth Avenue sub-

ways. It is also convenient to the 
Holland Tutinel. 

Sol Pincus 
Formerly Sanitary Engineer with the 

U. S. Public Health Service and more 
recently Deputy Commissioner and· 
Senior Sanitary Engineer with the New 
York City Department of Health, an
nounces the opening of his offices for 
the practice of Sanitary Engineering, 
Public Health Investigations and Re
ports, 11 Park Place, New York 7, 
N.Y. 
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The Fifth Annual Dairy and Food Inspectors' and 
Sanitarians' School I 

ll1ichiga.n State College, East Lansing_, Mich. 

April 5-9, 1948 

The Dairy and Food Inspectors' and 
Sanitarians' School furnishes an oppor
tunity for the busy worker in these 
fields to secure the latest information 
on many aspects of food inspection with 
a minimum of time and expense. The 
School was inaugurated originally for 
dairy officials only, but by popular de
mand, a section of the program running 
concurrently, was established last year 
for food inspectors as well. This ar
rangement is being contimied for the 
1948 School. Considerable effort has 
been expended in bringing together well 
qualified speakers on the several sub
jects suggested by those in attendance 
last o/ear. The program committee feels 
confidently that the 1948 program is 
ri~h in subject matter of incalculable 
v;'llue to those charged with the re
sponsibilities of protecting public health 
through better sanitation and control. 

The School, lasting a full week, will 
. be conducted as a course-not as a 
convention. Opportunity will be af
forded for discussion, questions, and 
exchange of ideas. An examination 
will be given at the end of the School 
covering the various subjects presented. 
Later, all the material presented will be 

. made available, in minieographed book 
form, to all registrants. 

It is hoped that m~ny dairy and food 
sanitarians may avail themselves of 
the opportunity for in-service training 
which the several organizations have 
provided. 

For information, write to the Direc
tor of the Institute of Short Courses, 
by Wednesday, M~rch 31st. 

·MoNDAY, APRIL 5 
lJ!I oming 

Tower Room, Union Building, 
G. M. Trout, Chairman 

: I 

8 :30 Registration pall Room, "Cnion 
Building)? 

9 :30 What to Get Out of a Conference: 
Introductory Remarks-G. M. Trout 

Psychological Aspects of Learning
Guy H. Hill 

Advantages and Limitations of Qua
ternary Ammonium Compounds as 
Sanitizing Agents-vV. L. Mallman 

11 :30 Lunch 

Afternoon 

Tower Room, Union Building, 
W. L. Mallmann, Chairman 

1 :10 Assembly 
Diseases of Animal Origin Trans

missible to Man with Special Refer
ence to Organisms of the Sal
monella Group-Arthur Wolff 

2:40 Dairy (Organization Room, Union 
Building) Don Murray, Chairman 

Comparison of Resazurin and Micro
scopic Tests-A. L. Bortree 

Influence of Temperature on Multipli
cation of Thermoduric and Thermo
philic Bacteria-Frank R. Peabody 

Problems Confronting the Dairy In
spector and Sanitarian-H. J. 
Dunsmore 

Foods (Tower Room, Union Build
ing) W. L. Mallmann, Chairman 

Supplying Hot Water for Cleaning 
and Sanitation-M. B. Mackay 

Possibilities of Building, Equipment, 
and Supplies Replacements-A. W . 
Farrall 

Installation of Hoods and Grease 
Filters in Food Establishments
Kenneth Robinson 

Problems Confronting the Food In
spector and Sanitarian-Henry G. 

. Kowalk 

Evening 

7:30 No scheduled meeting 

TUESDAY, APRIL 6 
ll1orning 

· 8:30 Dairy-P. S. Lucas, Chairman 
Distribution of Brucellosis Accord

ing to the Modes of Infection
I. F. Huddleson 

\ 
I 
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Michigan's New Pasteurization Law 
-F. M. Skiver . , ,. 

Foods-Leonard H. Blakeslee, Chatr-· 
man 

Sanitation Facilities and Inspection 
of Poultry Processing Plants
James A. Davidson 

How and What to Look for \'Vhen 
Inspecting Meat and P.oultry
J ames Steele 

10:30 Assembly-R. E. Marshall, Chairman 
Ventilation and Air Conditioning in 

Food Establishments, Kitchens, 
Dairy Plants-L. G. Miller 

11:30 Lunch 

Afternoon 

1 :iO Assembly-Grey Turney, Chairman 
"No Handstripping"- Technicolor 

Film- L. E. Bober, Babson Bros., 
Chicago 

Legal Procedures in Securing Court 
Evidence and in Presenting Cases 
of lnfraction.-Marvin J Salmon 

2:40 Dai1'y 
E. coli: A Panel Discussion-Earl 

Weaver 
a. What Is the Significance of E. 

coli in Sanitary Milk Control 
-C. N. Stark 

b. Seasonal Distribution of Posi
tive E. coli Tests Among 
Plants-John M. Sherbeck 

c. Tracing E coli Contamination 
to Its Source-A. L. Bortree 

d. How to Proceed When Milk 
from Certain Plants Persist
ently Shows Positive Coli
form Tests--C. J. Babcock 

Foods 
Dish washing : A Panel Discussion

John Hepler 
a. Advantages and Disadvantages 

of Mechanical Dishwashers in 
Sanitizing Dishes - \'V. L. 
Mall mann 

b. The "Seeing-Is-Believing" Pro
gram in Dish Sanitation Edu
cation of Restaurant Oper
at~~~- W. Anderson 

c. Fiel2'_Tests for Supervised and 
Nonsupervised Hand Dish
washing-David Kahler 

d. A City Department of Health 
' Program on the Improvement 

of Mechanical Dishwashing
W. L. Mailman 

I 
Evening 

7:30 Entertainment (Forestry Cabin) 

8:30 

WEDNESDAY, APRIL 7 
Mo1'ning 

Dairy-R. R. Palmer, Chairman 
Detroit's New Milk Ordinance-R. R. 

Palmer 
Use of DDT with Barn Whiting

Fred Meyer 
What the Army Learned About _the 

Effectiveness of Milk Ordinances
C. J. Babcock 

Foods-R. E. Marshall, Chairman 
Fundamentals of Food Hygiene

W. 0. Brinker 
Problems in Salvaging Food Products 

----'Miles,A. Nelson 
Principles' of Bakery, Restaurant, and 

Kitchen Design and Layout
Mabelle S. Ehlers 

10 :30 Assembly-G; M. Trout, -Chairman 
Effective Safe Methods for Plant 

and Municipal Rodent Control
Miles D. Pirnie 

11:30 Lunch 

Aftenwon 

1:10 Group Picture-West Entrance i\_udi-
torium · 

1 :30 Assembly-F. W, Fabian, Ch:/rman 
"Antu", DuPont film on rat control- 0 

D. W. Hayne \ . 
Opening the Question Box (15 min

utes)-F. W. Fabian 
Inspection of the Manufacture and 

Retailing of Ice Cream-P. H. 
Tracy 

Ice Cream Bacteriology-C. N. Stark 

3:30 Dairv 
Sediment Testing of Milk: A Panel 

Discussion-F. S. Lucas 
a. Merits and Shortcomings of the 

Various Procedures for Mak
ing Sediment Tests-K. G. 
Weckel 

b. Does Sediment Testing Secure 
Cleaner Milk Production or 
Merely Improved Straining? 
-E. H. Parfitt 

Foods 
Problems in Locker Use and Inspec

tion: A Panel Discussion-D. E. 
Wiant 
a. Factors Affecting Nutritive_ ~ 

Values of Frozen Foods- Q· 
Pauline ·Paul 

b. Locker Food Problems-J. 
Manley Card 

c. Bacteria Population of Frozen 
Foods- Effect of Initial 
Counts, Freezing and Thaw
ing-Henry G. Kowalk 
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Evening 

7 :30 No scheduled meeting 

THURSDAY, APRIL 8 

Morning 

8 :30-Dairy-A. L. Bortree, Chairman 
Effect of High-Temperature Short

Time Pasteurization on Thermo
philics, Thermodurics and E. coli 
-T. ]. Mucha · 

How to Secure Effective Can \Vash
ing-P. H. Tracy 

Limitations of Modern Cleaners and 
Sterilizing Agents-H. A. Trebler 

Foods-F. W. Fabian, Chairman 
Conditions Which Make Possible an 

Outbreak of Staphylococcic· Food 
Poisoning-H. F. Stafseth 

Establishing and Carrying Out of a 
Sound Public Health Program
Jobn Hepler 

10:30 Assembly-Ear! Weaver, Chairman 
The Role Processors Should Play 

in a Quality Improvement Program 
-E. H. Parfitt 

11:30 Lunch 

2:40 

Afternoon 

Assembly-Grey Turner, Chairman 
"Dishwashing Dividends"-Film by 

National Sanitation "Foundation
W. L. Mallmann 

Opening the Question Box-F. W. 
Fabian 

The Proper Approach in Selling 
Yourself and Your Program
Sherwood C. Mcintyre 

Dairv 
Cheese : A Panel Discussion-:]. Rob

ert Brunner 
a. Basic Principles and Heat 

Treatments Involved in the 
Manufacture of the More 
Common Hard and Soft 
Varieties-K. G. Weckel 

j 

b. Health Factors Which Must 
Be Considered in Cheese 
Manufacture--F. W. Fabia~ 

. c. Spoilage in Cottage Cheese~ 
Causes and Prevention-}. M · 
Jensen · 

d. Labelling and Packaging Re
quirements-F; M. Skiver 

Foods 
Sanitary Problems in Food Process

ing Plantsf. A Panel Discussion
R. E. .Marshall 
a. Inspection Services-Miles A. 

Nelson 
b. Maintaining Good Housekeep-

ing-W. F. Robertson · 
c. Waste Disposal-E. F. Eldridge 

-Refrigeration in Restaurants and Re
tail Food Establishments 
a. Fruits and Vegetables-R. E. 

Marshall · 
b. Meat, Milk, Fish and Leftovers 

-John Veenstra 

Evening 

6 :00 Banquet-Union Building 

FRIDAY, APRIL 9 

Morning 

8 :30 Assembly-,]. M. Jensen, Chairman 
Fly and Roach Control in Food 

Establishments-E. I. McDaniel 
The Role Control Officials Should 

Play in a Quality· Improvement 
Program-R. R. Palmer 

Current Literature Which Should Be 
of Interest to Inspectors and Sani
tarians-=--G. M. Trouf 

10:30 Open Panel Discussion-F. W. Fabian 

11 :30 Lunch 

Afte1·noon 

1 :10 Assembly 
Examination-R. R. Palmer, Miles 

A. Nelson 
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New Members ,, 

ACTIVE 

Adelson, I. Jack, Box 1498, Ketchikan, 
Alaska 

Axelsen, J. H., City Health Dept., City Hall, 
Ann Arbor, Mich. 

Brazee, R. E., 5819 Woodland, Kansas City 
4, Mo. 

Clark, Charles A., 250 Park Ave., New 
York, N.Y. 

Crabill, M. B., Box 108, Ralston, Neb. 
Green, Tim, Oklahoma County Health Dept., 

Court House, Oklahoma City, Okla. 
James, L. H., The James Laboratories, 189 

West Madison St., Chicago 2, Ill. 

Johnsgard, Alfred B., 401 5th St. N., Wah-
peton, N. Dak. " 

Neal, A. H., 24 B St., N. E., Miami, Okla. \ ): 
Neeham, E., City Hall, Oklahoma City, Okla. 
Palson, Jim, Okmulgee County Health Dept., 

Okmulgee; Okla. 
Ross, R. G., 134 East Jasper, Tulsa, Okla. 
Stauffier, Bernie C., 2224 East Tecumseh, 

Tulsa, Okla. 
Taylor, M. C., R. #3, Tulsa, Ok!la. 
Walker, Burley, State Dept. of Health, Okla

homa City, Okla. 

ASSOCIATE 

Anderson, D. W., Specialty Brass Company, 
3100 Sheridan Road, Kenosha, Wis. 

Barfield, Seymour, 36 Locust Ave., Long 
Beach 2, Calif. 

Baughn, . Charles,. Jr., 125 N. Drexel Ave., 
-rrrdialiaP0fis'I;-rnd. . 
Bellin, W:alter · P., 6425 Allston St., Los 

Angeles 22, Calif. 
Bliss, E. W., Bliss Dairy Testing Service, 

Box 438, Chetek, Wis. 
Docker, W. R., Beloit, Wis. 
Dyson, Owen F., P. 0. Box 127, Decatur, 

Miss. 
Edwards, Delmer E., Clay County Health 

Dept., West Point, Miss. 
Esswein, Sherman W., Shell Lake Dairy, 

Box 385, Shell Lake, Wis. 
Flatland, Matt, Armour & Co., Bloomer, 

Wis. . 
Hadley, C. C., 623 Board of Trade Bldg., 
" 1il<Ii1tnal)Oli574, Ind. 
Hook, Cephas G., S. A. Sanitarian (R), 

206 Mutual Bldg., Kansas City 6, Mo. 
Hoyt, N. F., Draft Foods Co., Beaver Dam, 

Wis. 
Hughes, Nelson E., 1401 Water St., Stevens 

Point, Wis. 
Kelly, George W., Health Dept., City Hall, 

Winnipeg, Manitoba, Canada. 
Lindemann, Milton, Fairmont Canning Co., 

230 So. Park St., Fairmont, Minn. 
Lowe, John R., Board of Health, 100•iBridge 

St., Salem, Mass. l 
Luth, A. J., Oconto Falls, Wis. 

, Meverden; G. E., 45 E. Wisconsin St., Hart
ford, Wis. (Kraft Foods) 

Mardin, M. L., Conn. Board of Health, 19 
Rock Creek Road, New Haven 15, Conn. 

Nickel, V. D., 4258 Natural Bridge, St. 
Louis, Mo. 

Nielson; L. H., Mishicot Plant, Western Con
densing Co., Mishicot, Wis. 

Niggeman, C. H., 119 West Church St., 
Adrian, Mich. 

Norman, R. A., 828 N. \Nilson Ave., Rice 
Lake, Wis. 

Okarma, Theodore ]., Meadowborn, R. D. 
#1, Lafayette, N. J. 

Peters, Fred, Dairyland Milk Co., Ponca 
City, Okla. 

Pric!!),"',(:,,_C,, State Board of Health, 516 E. 
"-~48th St., Indianapolis 5, Ind. 
Prochep, Arnold J., 4129 A. No. 42nd St., 

Milwaukee 9, Wis. 
Roshon, Harry B., City Hall, Reading, Pa. 
Schwarze, F. H., R. 1, Box 175, Waukesha, 

Wis.· 
Senner, Chester M., 109y; S. Willow Ave., 

Tampa 6, Fla. 
Smith, F. E., Diversey Corp., 100 Adelaide 

St. W., Toronto 1, Ontario, Canada 
Spahn, Rita, 461 W. 16th St., Dubuque, Iowa 
Vroman, Robert H., Apt. 2, 1302 Waverly, 

Toledo, Ohio 
Wallace, S. R., R. C. N. Hospital, Halifax, 

Nova Scotia 
Weise, Edward ]., Ashville, Pa. 
Welsh, J. E., Melbourne & Metropolitan Milk 

Distributors, 1 Collins Place, Melbourne, 
Australia . () 

I CHANGES OF ADDRESS 

Abele, C. \A., 54 W. Hubbard St., Chicago, Andersen, C. C., 718 Boston Bldg., Denver, 
Ill. to 2617 Hartzell St., Evanston, Ill. Colo., to Box 229, Canton, N. C: 

Alex~nder;' W. F., 6 Pine St., Canisteo, Angevine, N. C., 845y; Boonville, Spring-
N. Y., to 13 W. Academy St., Canisteo, field, Mo., to c/o Meyer-Bianke Co., Lab-
N. Y. oratory Div., 310 Russell, St. Louis 4, Mo. 

.., 
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. Aulik, Bernard, Box 354, Harvard, Ill., to 
515 Kishwaukee St., Belvidere, Ill. 

Bailey, F. S., Grover Farms, Grover, Pa., to 
· Ideal Dairy, Honey Brook, Pa. 

Barnum, H. J., 718 Soule Blvd., Ann Arbor, 
Mich., to Denver General Hospital, Den-
ver· 4, Colo. ~ 

Bland, Harvey, 101-9th Ave. N."W., Mandan, 
·O. ·. N. D., to 208-7th Ave. N.W., Mandan, 
.. ". N.D. 

· Bowles, Harold, .Crown Point, N. Y., to 
Mezzanine Floor, Hotel Adams, Phoenix, 
Ariz. 

· Brignone, L. J., 612 S. Main St., Fond du 
Lac, Wis., to 111-15th St., Fond du Lac, 
Wis. . 

Buck, Charles A., 723-18th Ave., Monroe, 
Wis., to 119 S. 1 W, Rexburg, Idaho 

Bt1rns, W. ]., R. F. D. Franklin St., North-
port, N. Y., to 102 Franklin St., North
port, N. Y. 

Carlson, Walter C., Litchfield, Ill., to Box 
31, Hampshire, Ill. 

Carroll, D., 913 No. Michigan St., Chicago, 
11r,tO'll'18 Pea-rl St., Plymouth, Ind. 
Colvin, R. H., 127 Madison St.,· Cortland, 

N. Y., to DeLaval Separator, Avon, N. Y. 
DeBusman, A. W., Safety Bldg., Eau Claire, 

Wis., to Fall Creek, Wis. 
Deutsch, M. N., P. 0. Box 69, Norwood, 

Minn., to Forest Lake, Minn. 
Doyle, J. L., 9 Roslyn Court, Roslyn, L. I., .0_ .. _.· ~- t.Peter Cooper Rd., New York 10, 

Duggan, M. L., 60 E. 42nd St., New York 
17, N. Y. marked "for forwarding", to 
Post Office Box 376, Atlanta, Ga. 

Everett, R., 635 F St. N.W., Washington, 
D. C., to Albee Bldg., 1426 G St. N.W., 
Washington, D. C. 

Everson, E. G., 121 W. South St., Viroqua, 
Wis., to 310 Independence St., Viroqua, 
Wis. 

Fischer, A. J ., Box 27, Prescott, Wis., to 
675 So. Dakota Ave., New Richmond, Wis. 

Fischer, Edw. J., Box 236, Troy, Pa., to 
108 No. Winooski Ave:, Burlington, Vt. 

Fox, Allan J., 120-130 Francis St., Pittsfield, 
Mass., to Health Dept., Greenfield, Mass. 

Fredbe.ck, E. 0., Waukegan, Ill., to 834 S. 
Lincbln Ave., Waukegan, Ill. 

Fuller, J as., 2680 E. Jefferson St., Detroit, 
Mich., to 600 Park St., Port Huron, Mich. 

Garrison, E. R., 425 Battery St., San Fran
cisco, Cal., to Dept. of Animal Industry, 
Univ. of Arkansas, Fayettevi-lle, Ark. 

Gerner_, Edward, 129 Main~St., Orange, N.]., 
f~ to Ctty.Hall, Orange, N. ]. 
'V Guske, Fred, 605 S. Adams St., Green Bay, 

Wis., to 1014 E. Walnut St., Green Bay, 
·Wis. 

Hagberg, Glenn, 603 W. Morris St., Mor
rison, III., to 809 So. 24th St., Manitowoc, 
Wis. •i 

Hamm, A. F., R. 1, Box 221, Briarcliff 
Manor, to 28 Maurice Ave., Ossining, N.Y. 

Hardell, R. E., 2234 16th St., Monroe, Wis., 
to 657 E. Center St., Logan, Utah 

Harsh, Lynn W., 188 Church S,t., Northport, 
N. Y., to 375 New York Aye., Hunting-
ton, N.Y. \ 

Hart, R. W., 603 B. M. A. Bldg., l(ansas 
City 8, Mo., to 206 Mutdal Building, 
Kansas C,ity 8, Mo. 

1 

Heafner, S. B., 27 Stevenson St., Cortland, 
N. Y., to 1650 Metropolitan Ave., _Bronx, 
New York City 

Hopson!, Robt., 807 East 45th St., Richmond, 
\fu., to 1905 West 42nd St., Richmond, Va. 

Johnston, Howard K., 911 "D" St., Mead
ville, Pa., to Box 593, State College, Pa. 

Kaeder, Edward, Amery, Wis., to 652 E. 2nd 
St., New Richmond, Wis. 

Kanten, G. C., Box 582, Moorhead, Minn., 
to 216 N. 13th St., Moorhead, Minn. 

Kinzer, Elmore, Champaign, Ill., to Urban 
Pure Milk Co., Urbana, Ill. 

Klotz, Wm. H., Jr., 4416 Devereaux St., 
Philadelphia, Pa., to 10304 B. Air Lane, 
Philadelphia 14, Pa. 

Knudsen, T. E., R. 1, Osceola, Wis., to Star 
Prairie, Wis. 

Kobes, Thomas, R. 1, Denmark, Wis., to 
422Y, Fifth St., Green Bay, Wis. 

Krause, Rufus, R. 2, Oconto Falls, Wis., to 
Suring, Wis. 

Krempl, J., 261 So. Second Ave., Mt. Ver
non, N. Y., to 11 Pennsylvania Ave., 
Albany 4, N. Y. 

Lee, Frank V., Straightway Dairy, Morris, 
Ill., to. Elgin Health Dept., City .Hall, 
Elgin, Ill. . 

Legrid, L. I., 715 W. 6th St., Ashland, Wis., 
to Room 320 N. State Capital, Madison 2, 
Wis. 

Marquardt, Louis, Cambria, Wis., to Par-
deeville, Wis. . 

McCuen, Wm. G., 1706 Lytmewood Drive, 
Upper Darby, Pa., to 106 Kirk Ave., 
Broomal, Pa. 

Miller, P. G., 2344 N. Oakland Ave., Mil'
waukee, Wis., to Oconomowoc, Wis. 

Moldenhauer, H., 744 Spring St., to 110 
Spring St., Berlin, Wis. 

Neitzel, L. W., 231 9th St. So., Wisconsin 
Rapids, Wis., to 160 First Ave. So., Wis
consin Rapids, Wis. 

Polfer, Joseph 1550 Wood St., Dubuque, 
Iowa, to R. R. #2, Dubuque, Iowa 

Propst, E., Jr., Box 243, Juneau, Wis. 
Rasmussen, H. L.', 127 Pine St., Greeneville, 

Ohio, to 2850 Barlow St., Madison 5, Wis. 
Rei£, L. E., 620 N. 8th St., Milwaukee 3, 

Wis., to 3952 N. 52nd St., Milwaukee, Wis. 
Rutan, J. J., Box 53, Flanders, N. J., to 

Main St., Califon, N. ]. 
Taylor, D. W., 4326 Old Brook Rd., Rich

mond 22, Va., to 1644 Northgate Rd., 
Baltimore, Mel. 

. Thomas, G. H., 1322 W. Dayton St., to 2525 
Major Ave., Madison 4, Wis. 
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"Doctor Jones" Says-* 

All this well-organized public health 
work that's being clone today--'-the way 
we just sort of take it for granted: 
I wonder how many people ever stop 
to think that it wasn't much over a 
hundred years ago that nothing was 
being done. 

Of course, as early as 1830 most of 
the larger cities had what they called 
boards of health.1 . But they were ap
pointed politically and practically never 
did anything except when epidemics 
were threatening. Then, because they 
didn't understand the diseases they 
were dealing with, their drastic regu
lations often did more harm than good. 
In fact, one New York City mayor, 
when cholera was around, refused to 
call the board together : said it was 
"more to be feared than the pestilence." 

The worst situations, in those days, 
were in the cities, where a lot of people 
were crowded together. In the ] 840' s 
New· York had grown from 300,000 to 
half a million; Buffalo from 18,000 to 
42,000; Chicago from 5,000 to 30,000 
-and so on. The poorer s.ections of 
typical American cities were a mess : 
narrow, muddy streets; tumbledown 

*Health News, New York State Department of 
Health, N. Y., December 15, 1947. 

1 Historical data from "The Beginnings of the 
Public Health 1\.IIovement in the United States," by 
Howard Kramer, Bulletin of the Histo,.y of Medi· 
cine, May-June, 194 7. 

tenements ; outside privies; inadequate 
drainage; slaughterhouses and fertilizer n 
plants adding to the general stench. "")!) 

It was the doctors, m;tinly, that 1vere 
responsible for stirring things up and 
getting something started. The Ameri
can Medical Association, when it was 
first organized in 1¥7, made sanitary 
surveys of ten or twelve cities. · A 
couple of years later the Massachusetts 
medical society was instrumental in 
getting a commission appointed to make 
a survey of the state. Those surveys 
brought out how bad the conditions 
were and led to a beginning, at least, 
of what today we call environmental 
sanitation. · 

In those days they laid the communi-
cable diseases largely to filth. Years 
later, when they found out about bac-
teria and the part they played in the !t 
spread of disease (and that's practd r'" 
cally been within my time) then they \ J 
could apply their sanitary measures i'n
telligently and expect some resuJts. . 

The understanding of . the bacterial 
causes of disease, that was a turning 
point : the. real beginning of modern 
public health. But we've got to hand it 
to the old boys-the pioneers-that 
worked largely in the dark yet, by luck 
or instinct, kept headed mostly in the 
right general direction. The trails they 
blazed have become broad highways. 

I 
1 (Contimted j1·om Preceding page) 

Thompson, D. I., Canieron, Wis., to Pelican 
Rapids, Minn. 

Valleskey, Nor bert, 1234 Arlington Ave., 
~ Darlington, Wis., to Orchard St., Grafton, 
1 Wis. 
1 Van Devender, C., 3704 AAF Base Unit, 
\ Kessler Field, Miss., to 1528 W. Howard 
' Ave., Biloxi, Miss. 

Wanamaker, B. M,, 1041 N. Leamington St., 
Chicago 51, Ill., 'to 547 N. Troy .St., Chi
cago 51, Ill. 

Zelenka, Nich. F., 202 Morton St., Batavia, 
Ill., to Staightway Dairy, Morris, Ill. 
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ADVERTISEMENTS XI 

ALL THE WAY! 

As a dairy scientistyou recognize the 
importance of keeping milk pure right 
up to the time it is used by the con
sumer. Yet once it leaves the plant it is 
beyond. your control. After the milk is 

bottled it is up to the package to keep 
it pure. 

This is why so many leading dairies 
protect their milk with Alcoa Alumi
num Milk Hoods .. With one piece, in 
one operation, Alcoa Milk Hoods cap 
and cover the pouring lip. Being alumi
num, they are moistureproof, tamper~ 
proof, odorproof. They are strong, to 
stand up under icing and handling. In 
the home, they are easy to remove and 
replace. The . pouring lip is protected 
until all of the milk is consumed. 

For information on Alcoa Aluminum 
Milk Hoods, write to ALUMINUM 
COMPANY OF AMERICA, 14·35 Gulf 
Building, Pittsburgh 19, Pennsylvania. 

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



XII ADVERTISEMENTS 
··-----------

A NEW AID TO PROTECTION 
OF MILK -2~/ 
~~ DUBL -CHEM-FACE 

WELCOMED ALIKE BY MILK 
PRODUCERS and SANITARIANS 
As an ~id to protection of milk quality, the 
new Perfection DUBL-CHEM-FACE Milk 
Filter Discs ·represent an important step for
ward in maintaining QUALITY standards 
of Milk Sanitarians. Chemically toughened 
top and bottom faces of disc, and heavier, 

· deeper cotton filter-center, improve protection 
of milk QUALITY. 

SCHWARTZ MFG. CO. ~~c~,~~~~ 

!Trade-Mark! 

COTTON M~LK FILTER DISCS 

-Lower in price, too! 

Note: Perfection ond Elgrode Milk Filter Discs 

are also available, as usual, in natural finish, cloth face, and double cloth face. 

When writing to advertisers, say you saw it in this Journal 
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C) ANNOUNCEMENT 
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.......... I ... 

JOURNAL OF 

MILK AND FOOD 
TECHNOLOGY 
· Now ineludes 

a seetion on 

MILK AND FOOD . 
SANITATION 

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

it was PLANNED this, way-
Empire State Building ... the world's 
tallest ... 102 stories of steel, mortar 
and brick towering triumphantly atop 
a city . . . a 1250 foot skY-bound 
structure that actually collides with 
clouds! And, as the designers knew 
'the second the plans were completed, 
here, sitting on only one city block, 
would be a building that could well 
have spread over almost 60 acres of 
valuable city land . . . here, the de
signers knew, was really a space-saving 
structure. That's because ... it was 
planned this way! 

... ., 
•'-,..:,1 ,..11ot1 
S "- b 'ld sales! 

helpS Ul 

Diversey Planned Sanitation . . . a unique new 
program that's scientifically designed to assure 
complete, lasting, low-cost sanitation ... thorough 
sanitation that results in greater sales through 
better, consistently superior products .. That's be
cause here, too ... it's planned this way! 
And, just what's the reason DiverseY. Planned 
Sanitation makes such a difference? It's tailor
made! Yes, Diversey Planned Sanitation is tailor
made cleaning and disinfecting planned right in 
each _food plant by a sanitation specialist, a 
Diversey D-Man . . . improved methods and 
materials specially adapted to machines and equip
ment . . . plant personnel thorougqly trained in 

, every phase of the program! 
In addition, because Dived/,y Planned Sanitation 
is designed to meet iji(dividual needs, it assures 
faster, more efficiently operating machines and 
greater production. Cleaner, more sanitary equip
ment means fewer losses from product' spoilage 
and certain protection of brand reputation. For I complete information on Diversey Planned Sani

'l tation consult a ~Diversey D-Man or write: 

\ THE DIVERSEY CORPORATION 
53 W. Jackson Blvd., Chicago 4, Illinois 
In Canada: The Diversey Corporation 

(Canada) ltd., Toronto, Ontario 

Index to Advertisers 
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ADVERTISEMENTS 

"The best statement so far of American 
practice and attitude in its field.'' 

-HAVEN EMERSON, M.D. 
Columbia ·university 

T 
FOOD CONTROL 

ITS PUBLIC HEALTH ASPECTS 
by 

James Houston Shrader, Ph.D. 

Now in its third printing 

Spanish and Italian editians 
now in preoaration 

A broad discussion of why food control 
is nec~ssary, what individual practices are 
concerned in such control and ·how con
trol measures are applied, is presented 
in this clear and comprehensive manual. 

/
·Problems and principles of food control, 

· technology, relation of food to public 
health, and food inspection principles 
and practices are thoroughly treated. 

CONTENTS 

Problem of Food Control; Food Tech
nology; Relation of Food to the Public 
Health;. Control Measures; Milk Produc
tion; Milk Certification; Milk Pasteuri
zation; Ice Cream; Butter; Cheese; 
Concentrated Milks; Other Dairy Prod
ucts; Meat and Its Products; Pou'ltry; 
Eggs; Fishery Produ~ts; Cereals and 
Bakery Products; Fresh Fruits and Vege
tables; Preserved Foods; Appendices;. 

Index. 

513 pages 6 by 9}4 $4.50 

T 
JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. : i 

There is no 
·Magic Mithridate 
... for the1 alleviation of 
high bug ;.counts. Effe¢tive 
sanitation. is the only suc
cessful solution! First of all 
it takes effective cleaning
the kind you get with Oakite 
Dairy Detergents That's for 
thorough soil-removing ac
tion and free-rinsability even 
in. hard water areas. Then 
you make doubly sure by 
sanitizing your dairy piping, 
churns, vats and the like 
with OAKITE BACTERI
CIDE. You swab, brush, or 
spray it on. 

OAKITE BACTERICIDE 
destroys a greater number 
of bacteria in shorter time 
because it's low pH (be
tween 7 and 8) swiftly re
leases the available chlorine 
to assure accelerated, potent 
germ-killing action. Ready 
for instant use, this remark
able Oakite germicidal agent 
drains freely; leaves no 
white precipitates on sur
faces. See for yourself! 
Order handy 2 lb. contain
ers of Oakite Bactericide 
today. 

OAKITE PRODUCTS, INC. 
38C Thames Street, NEW YORK 6, N.Y. 

'Technical Representati'Yes in Principal Cities off.!. S~ & . 

XV 
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Ster-Bac is a quater
nary ammonium com
poupd specially de
veloped by careful 
Klenzade research 
for the bdclericidal 
treatment of food 
handling equipment. 
It is odorless, yet 
powerful. Pene
trates into finest 
craCks and crevices 
and is very eco
nomical. 
il 

ADVERTISEMENTS XVII 

~OM dairy to doorstep, milk contaminar~on by contact has been largely elim
inated. It -is after delivery that the most 
widespread danger exists. Fork-prying and 
finger-pushing methods of uncapping can often 
result in pollution, particularly in public places. 
If the conventional outer cap is discarded, the ' 
pouring lip becomes vulnerable to both hand 
.and air-borne germs. 

Seal-Kap closures minimize these dangers. 
Seal-Kap twists off easily-no prying with finger 
or fork. And it snaps back on as often as neces
sary for last-drop protection. Except when in 
use, the pouring lip need never be exposed to 
air. 

Seal-Kap's single-operation sealing and cap
ping also makes it advantageous for dairies to 
supply the public with this post-delivery pro
tection. 

AMERICAN SEAL-KAP CORPORATION 
ll-05 44th Drive, Long Island City I, N. Y. 

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

You won't. find a sanitation program 
today that is much simpler than the B-K 
Plan ... at such low cost. You will get 
results with it, if you follow the easy direc· 
tions. But remember-no system can pro
duce these results without a certain amount 
of cleaning and good old fashioned 
elbow grease. 

The B-K Plan stresses, after use, .first the 
rinsing of utensils and equipment in cold 
water. and then the scrubbing in hot 
water containing soapless General Manual 
Kleanser. Before milking, rinse milking 
machines, and utensils, and wipe cow's 
udder and teats with efficient, inexpensive 
B-K solution. These simple steps have 
helped many· average-size farms get sur· 
prisingly low counts. 

. B-K* Chlorine-Bearing Powder contains 
50% available chlorine. It speedily sani
tizes dairy utensils and reduces the number 
of bacteria ·that result in poor quality •.• 
thermodurics and others. General Manual 
Kleanser loosens milk solids and really cleans • • 

Farm operating costs remain high •.. and 
past experience shows that milk prices are 
sometimes reduced without a proportionate 
lowering of costs. Recommend the simple, 
economical B-K Plan and you will help both 
farnier and city milk supply •i 

Literature explaining lihe role of bacteria 
in milk and their control is available for 
farmers. Programs of ·education also on 
request. Send for them-by writing to B-K 
Division, Pennsylvania Salt Manufacturing 
¢ompany, 1000 Widener Building, Phila-
4elphia 7, Pa. ~. 
_ *\eg. U.S. Pat. Off. . 

I \PENN@sALT/ 

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

NOTICE OF CHANGE OF ADDRESS 
f 

I 

\ 
\ 

l 

must be filed promptly to insure uninterrupted delivery of 
the Journal of Milk and Food Technology and other im
portant mail. Use this form: 

Name ..................................................................................................................................... .. 

Old address ................................................................................................................... .. 

New address ................................................................................................................... .. 

Date effective ......................................................................... .. 

Mail this notice to: 

Wm. B. Palmer, Managing Eclitor, 
Journal of Milk and Food Technology, 

29 North Day Street, 

Orange, N. J. 

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

Milk Twice Capped 
is Twice Protected by 

SHdd-Lee "CELLOPHANE"~~ 
e Fresh, sparkling "Cellophane" Hoods protect the inner seal 

of safety .•• safeguard the vital finger-grip area. 

e They're Dust-proof ••. Weather-proof .•• TAMPER-PROOF! 

e Nationally approved by health authorities! 

'D~pe 
BETTER HEALTH ••• 
BETTER LIVING ••• by 

Waukesha Stainless Steel 
100% SANITARY PUMPS 

Win the Stamp of Approval 
WAUKESHA Stainless Steel ends hard scrubbing. 
A quick rub restores the original luster of the 
metal, makes ·it nursery-clean. WA!JKESHA 
100% Sanitary Pumps are alwayp ready for 
action, always ready for inspection. With fore
men, superintendents, owners, Boards of Health, 
it's WAUKESHA Stainless Steel 100%1 

WAUKESHA FOUNDRY CO. -

. '-, 100% 

SANITARY 
' PUMPS 
I . 

Qependoble 'roduct of a Responsible Mortufaciurer , 

* 

* 
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. it 

( 
i ,. 

1 
' 

i 



) 

ADVERTISEMENTS 

SEALTEST, INC. 

2~0 Park Avenue, New York City 

XXI 

Nothing is left to chance in 
protecting the purity or safety 
of Scaltcst Milk. To avoid any 
possibility of error, conti:auing 
inspections and tests are being 
made. Every safeguard which 

modern dairy science has de
vised is regularly employed in 
the public interest. 

We are proud to be associ

ated with the milk sanitarians 
of America in protecting the 
Nation's milk supply. We are 
proud, too, that the quality 

and purity of Sealtest Milk 
have won for it a position of 
outstanding leadership in the 

dairy industry. 

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



ECE\VED 

CULTURE' ~~iDOiAY Produc 

for Examination of Milk 
BACTO-TRYP1'0NE GLUCOSE EX'l'RACT AGAR 

is recommended for use in determining the total bacterial plate count 
of milk in accordance with the procedures of ''Standard Methods for 

I 

the Examination of Dairy Products'' of the Anierican Public 
Health Association. Upon plates of medium prepared from 
Bacto-Tryptone Glucose Extract Agar colonies of the bacteria 
occurring in milk are larger and more representative than those 
on media previously used for milk counts. 

BACTO-PROTEOSE TRYPTONE AGAR 

is recommended for use in determining the bacterial plate count of 
Certified Milk The formula for this medium corresponds with: that 
suggested in "Methods and Standards of Certified Milk" of the 
American Association of Medical Milk Commissions. 

BACTO-VIOLE'.r RED BILE AGAR 

is widely used for direct plate counts of coliform bacteria. Upon 
plates of this medium accurate counts of these organisms are readily 

obtained. 

BAC1'0-BRILLBN'r GREEN BILE 2% and 
BACTO-FORMATE RICINOLEATE BROTH 

are very useful liquid media for detection of coliform bacteria in mille 
Use of these media is approved in ''Standard Methods.'' 

Specify "DIFCO" 
TI;;IE TRADE NAME OF THE PIONEERS 

# ; 

i 
··~.~ In thli Research and Development of Bacto-Peptone and 

Dehydrated Culture Media 

DIFCO LABORATORIES 
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