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A turn of the valve sends clean
ing solution circulating through 
the glass pipe. 

Transparent glass pipe enables 
dairy wo·rkers to keep a con• 
stant check on the flow. 

Says C. L. Cosgrove, President, Geneva Milk & Cream Co., Geneva, N. Y. 

nPYREX brand Glass Pipe has cut our cleaning time 

in half ... and proven more sanitary, too .•. " 

"We have been using PYREX brand 
"Double Tough" Glass Pipe in our 
plant for two years and we're thor
oughly satisfied with its performance. 
PYREX pipe has cut our cleaning time 
in half because it can be cleaned in 
place. We've only had to take it down 
once in those two years-and that was 
to replace gaskets. 

"And it has proven more sanitary. 
We're allowed a bacterial count of 
30,000 per c.c. of milk. With glass 
pipe, our count has often dropped to 
less than 1,000. 

"What's more, breakage has been 
negligible. Running 38° to 40° milk 
immediately after sterilizing with 
180° water seems to have no effect 
whatsoever on the pipe. 

"Being able to see the milk flow 
through the lines has been a big help, 
too. It makes a good impression on 
visitors and prospective customers
and lets us check the flow. We've used 
PYREX pipe to carry raw milk and 
hot and cold skim milk. As a result of 
the success we've had with it, we feel 
perfectly satisfied to recommend glass 
pipe for any normal dairy operation." 

Creamery Package Mfg. Company 
is the national distributor for PYREX 
brand "Double-Tough" Glass Pipe. 
Contact your nearest CP represen
tative for complete information, 

CORNING GLASS WORKS 61 CORNING, N.Y. 
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ADVERTISEMENTS 

FILTER FACTS FOR DAIRY SANITARIANS 

YES There are 3 
different types of, 

RAPID·FLO 
(Trade Mark of Johnson & Johnson) 

FILTER DISKS 

' all 3 are 
'}l&ze-gtmded 

Each has its purpose. No One Disk 
can serve the Function of all 3! 

All 3 Rapid-Flo FIBRE BONDED Filter 
Disks provide Safer Filtration and a more 
reliable Rapid-Flo Farm Sedimeil.t Check-Up 
. . . the producers own regular test to aid 
Quality Milk Production and give extra pro
tection against loss of milk dU.E;J to sediment. 

Many producers may safely use Rapid
Flo Fibre-Bonded Filter Disks without 
gauze, because Fibre-Bonding, the ex
clusive J & J process originated and 
perfected by Johnson & Johnson makes 
Rapid-Flo Filter Disks stronger, elim
inates "washing'' or fibre-separation 
under impact of poured milk or during 
filtration. These facts are proved daily 
by the big majority of producers who 
use over a million Rapid-Flo Fibre
Bonded Filter Disks, every day. 

Dairy technicians, sanitarians, field 
men and leading healthauthoritiesknow 
these facts. It is to the dairy industry's 
best interest to urge regular use of safer, 
more retentive Improved .Formula 
Rapid-Flo Fibre-Bonded Filter Disks. 

J & J gauze faciniJ on one or both sides of 
J & J Fibre-Bonded Disks provides the extra safety, 

necessary for some types of strainers. 

WITHOUT GAUZE FACING--,-May safely b'e 
used in most metal strainers that have a baffle 
(plate, cup or dome) above the disk and support 
below, where .slots or holes are less than !A" in 
diameter. 

SINGLE FACED-GAUZE ON ONE SIDE-Gauze 
supports the disk, where metal strainer lacks swch 
support, when slots or holes are ~~~in diameter 
or larger. 

DOUBLE FACED-GAUZE ON BOTH SIDES
Gauze protects and supports disk wMn such sup
port and protection is lacking in tne form· of 
"_open-bottom" strainers. · 

~ 
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If You Use 
Stainless Steel 
Equipment ... 

You Need this 

FREE 1JfJfJNlET 
What type of brushes to use on stainless steel? 
Should parts and fittings be soci:ked or brushed? 
How can milkstone be prevented where hard 
water is used? Which cleaner should be used 
on high temperature heat exchange equipment 
-alkaline, neutral or acid? You'll find the 
answer to these and many other every-day 
questions on the care and cleaning of stainless 
steel in Cherry-Burrell's new booklet, "How to 
Care for your Stainless Steel Equipment," yours 
free for the asking. 

In these 20 packed-with-facts pages is a sum
mary of Cherry-Burrell's own extensive research 
and long experience in maintaining stainless 
steel equipment. 'Written in simple, non-tech
nical language, it gives a complete explanation 
of the nature of various stainless steels and how 
to care for them .properly. 

So write today for your free copy! It will help 
you set up better maintenance and cleaning 
procedures for your stainless steel equipment 
so. that it will serve you better through a long 
and useful life. 

CIIERRY-BURRELL CoRPORATION 
General Sales and Executive Office: 

427 West Randolph Street, Chicago 6, Illinois 
Milk and Food Plant Equipment and Supplies 
FACTORIES, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS 
AT YOUR SERVICE IN 56 CITIES 
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Globe, Cere lose and 
Puritose are registered 

trdde~marks of 
Corn Products Reflriirig 

Comp~ny, 
New York, N.Y. 

ADVERTISEMENTS 

. .. make it with 
PURITOSE 

Ice cream manufacturers have found that 
PURITOSE corn syrup produces superior results 
ofhighest,quality. CERELOSE has also won great 
usage in the making of ices and sherbets, as well . 
as ice cream. 

Make a finer product ... win consumer pref
erence for your brand. 

Full technical service, no obligation 

PURITOSE 
!ltAHD 

CORN SYRUP 

CERELOSE 
UAHD 

dextro.se 

CORN PRODUCTS REFINING COMPANY, 17 BgtteryPiace,NewYork4,N.Y. 
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ADVERTISEMENTS 

HELP MILK-PRODUCERS TO 
PROTECT MILK QUALITY .THREE WAYS ., 
WITH fl'~ DUBL-CHEM-FACED MILK FILTER DISCS' 

NEW ~~Q ACTION 

1-THE TOP SURFACE Filters 

2-THE CENTER AREA Filters 

3-THE BOTTOM SURFACE Filters 

Only DUBL-CHEM-FACED 
Filter Discs provide this "Tripl
Filtring" action • . • fast and 
thorough . . • at less cost . • • 
fewer filters ·required . . . de
pendable protection of milk 
quality is assured three ways ! 

NO OTHER FILTER DISCS CAN CLAIM TO FILTER MILK BETTER 
Milk filters generally depend solely on a single 
thickness of filtering cotton to catch sediment a,s 
milk passes through. In DUBL-CHEM-FACED 
"Tripl-Filtl'ing" consti'uction, however, two import· 
ant "extras" a1·e provided, because in addition to 
the super-thick center area of specially carded cot
ton, the toughened TOP and BOTTOM surfaces 
both act as filte1'S, too! Highest quality, low in cost, 

.,easy to use, popular with top gmde milk producers 
• • . worthy of your endorsement. 

Write.lor samples 

SCHWARTZ MANUFACTURING C~., Two Rivers, Wisconsrn 
Manufacturers of Perfection, Blue Streak, Elgrade, and DUBL-CHEM-FACED Filter Discs, 
Rolls, Bags and Tubes ••• Fray-Seal Cheese Bandages and Circles ••• and a complete 

line of cotton goods for the Dairy Industry. 
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Make Sure Your New Cooler or Preheater 
PROVID.E fOR INCREASED CAPACITY l 

CONVERT TO H. T. S. T. PASTEUR-IZING I 

HAND I.E MII.K, MIX; OR CREAM! 

HAVE I.ATEST SANITARY FEATURES! 

Illustrated here are three typica~ CP Multi-Pass Plate in-

ii 
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l1 

il stallations, but each is doing a different job with different capac- 'I 
. . F' I f: . . I . 'lk I . I ttles. ust, at . e t, 1s a swg e sectwn raw m1 coo er uswg sweet w~ter; 1 

se~ond, lower le.ft, is a two. section mix cooler using city w:• y~-·ft)J)!) l 
chllled water; th1rd, below, 1s a Heater Cooler, Regenerator .a:1. ... ·,.a.l. 
Pasteurizer for market milk. 

{!( 

Get a CP Multi-Pass Cooler now-later you can increase its capacity 

by adding plates and finally, you can convert it to an H.T.S.T. Pasteur-· 

izer. You'll be surprised at the low cost installation of the CP Multi

Pass Cooler-frequently less than older types of enclosed coolers. 

Build soundly for the present AND the future-start with a CP Multi

., Pass Cooler or Preheater. Ask your CP Salesman today! 

T-HE ~ p~ MFG .. COMPANY 

General and Export Offices: 7243 W. Washington Blvd., Chicago 7, Illinois 
· Branch Office~ in 21 Principal Cities . . 

CREAMERY PACKAGE MFG. CO. OF CANADA, lTD. THE CREAMERY PACKAGE MFG. COMPANY, LTD. 
267 King St., West, Toronto 2, Ontario Mill Green Road, Mitcham Junction,.Surrey England 

r'\\, \J!··i 



EDITORIAL NOTES 
.f 

THE MEANING OF SANITIZE out that sanitize means "to bring into condition con-

T HE verb "sanitize" is an old word that has recently ducive to health" arid sterilize means "to free of ·living 
come into general use in the food industry. Unfor- microorganisms." He stated that dairy equipment is 

tunately . this word is now often being used with a not sterile so that sterilization should not be used in 
meaning that is too restricted. connection with the treatment gi,ven dairy equipment. 

Even though we are all familiar w.ith the correct "There is a need for a word to cover the process of · 
meaning of the word it is necessary to quote dictionary rendering equipment such as dairy•,utensils and restau
definitions to emphasize the misuse which is now so rant dishes free of public health h9-zard. The word 
common. Sanitary is an adjective whose derivatives sanitize-to bring into condition conducive to health
mean health. According t6 the latest Webster's un- meets the needs." 
abridged dictionary it means. "of or pertaining to· It is to be assumed that Dr. Mallmann did not mean 
health," "occupied with measures or equipment foriin- ·'that filthy equipment free from pathogenic bacteria is 
proving conditions that influence health," "free from, condu'ti~e to health. In this broader meaning of sani
or effective in preventing or checking, agencies injurious tize he ititluded cleanliness and freedom from harmful 
to health, esp. filth and infection." Now it is evident bacteria ~r large numbers of nonpathogeni<; bacteria. 
that to sanitize means "to make sanitary," and a sani- Perhaps we need to coin a new word meaning to 
tarian is "an advocate of sanitary measures; one render clean dairy equipment into a desirable bacteria
especially interested or versed in sanitary measures, or, logical condition. One word that might be used sounds 
specif. making a procession of the application of such awkward ·and too much like inoculate. The word 
measures for the public benefit." innocuous is derived from the latin prefix in, meaning 

In -April, I attended a thr.ee-day seminar on dairy not, plus the word nocuus, meaning hurtful. So 
sanitation and almost every speaker who discussed the innoculoqs means harmless, or with no ill effects. If 

Cf.nitizing of dairy equipment referred to the steps of the ending 'ize,' meaning to subject to the action indi
. cleaning and sanitizing. I am certain that the speakers cated in the root, is added, we have the verb innocuize. 
·meant cleanir;tg and proximate sterilizing. Sqrely, a This word would mean to make harmless and with no 
sanitarian is one concerned with protecting health by ill effects. · To innocuize dairy equipment or dishes 
the removal of both filth and infection as stated in the would be to treat the clean equipment in such a manner 
dictionary. He is not concerned with only a sufficient that it would not harm the milk or food placed in it. If 
degree of sterilization to prevent infection as is implied . the word existed, innocuize would mean proximate steri
by the use of the terms cleaning and sanitizing to indi- lization of equipment to such a degree that the equip
cate what ought to be called sanitizing. Dairy equip- ment has no ill effects upon the ·milk or food placed in 
ment is properly sanitized after it has been thonoughly it. Usage of such a word by sanitarians would eventu,. 
cleaned followed by the destruction of bacteria in suf-. ally obtain its general acceptance. 
ficient numbers to make the equipment approximately Now it ought to be possible for someone to suggest 
sterile. . The thorough cleaning is generally more im- an acceptable word to mean proximate sterilization as 
portant from a sanitary viewpoint than the subsequent practiced in the food industry. This word is of suf
attempt at sterilization. It is undesirable to imply that ficient importance that anyone with suggestions ought 
the work of the sanitarian is limited to the latter opera- to send them to the editor of the Journal. Perhaps the 
don only. We do need a good word to designate proxi- Association itself would consider some action through 
mate sterilization. Sanitize has a broader meaning. a properly appointed committee. In the meantime, let 

In the March-April1950 issue of this Journal "SAN- us use the words sterilize and sanitize with their correct 
ITIZATION-WHAT DOES IT MEAN?" was dis- meaning. 
cussed editorially by Dr. W. L. Mallmann. He pointed 

Thirty-eighth Annual Meeting 
International Association of Milk and Food Sanitarians, 

Incorporated 
Glenwood Springs, Colorado 

Septelllher 26-29, 1951 Hotel Colorado 

A. C. DAHLBERG 
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152 EDITORIALS 

THOMASSON APPOINTED TO FULL TIME POSITION FOR ASSOCIATION 

·~ J T is with real 
pleasure that I 

announce the ac
tion of the Execu
tive Board in ap
pointing H. L. 
Thomasson, Presi
dent-Elect of the 
Association, as 
Executive Secre
t~ry of the INTER
NATIONAL Asso
crA TION OF MILK 
AND FooD SANI
TARIANs, and as 
Business Manager 
of the Journal of Milk and Food Technology. 
new address of the office is: 

Ritz Building (P. 0. Box 286) 
Shelbyville, Indiana 

The 

The work involved in managing the affairs of the 
Association became so great that it no longer can 
be adequately handled on a voluntary basis. With 
the recent passing of William Palmer, former busi
ness manager, the decision to centralize the Associa
tion business affairs and to create the position of 
full-time Executive Secretary was made at the meet
ing of the Executive Board held in St. Louis on 
June 1 and 2. 

The Executive Board feels that Mr. Thomasson's 
wide and varied experience particularly suits the 
needs in filling the position as Executive Secretary 
and Journal Business Manager, and in representing 
the Association. The early years of his life, while 
attending common school and high school included 
apprenticeship work as in a newspaper office, start
ing as a "printer's devil" and working up to report
ing. After graduation from high ·school he worked 
for several years in a printing and bindery concern 
in Terre Haute. Mr. Thomasson is a graduate of 
Franklin College, Franklin, Indiana, where he 
majored in both sociology and economics, and his-

tory and political science, the minor being in science. 
Upori graduation Mr. Thomasson spent a year 

in the state of Texas as a sales representative of a 
r' 

supply company. He has served as manager of a . , 
creamery company in Shelbyville, Indiana, and sub- t : 
sequently became affiliated with the Indiana State 
Board of Health as Milk Sanitarian. While in this 
position he was.responsible for the promotio~ of the 
Grade A milk program in the local communities ; in 
this period the number of citi~s in Indiana operating 
under the Grade A program was increased from one 
to 70, including 90 percent of the urban population 
of the state. He has also assisted the Indiana State 
Board of Health Food. Sanitation Section i~1 the 

')~amotion of its Restaurant Sanitation Programs. 
'l\1r. Thomasson, known to all his friends as 

"Red", has been active in the INTERNATIONAL 
AssociATION oF MrLK AND FooD SANITARIANS for 
many years, serving as a member of .its committees 
(currently he is ·a member of the Committee on 
Sanitary Procedure), and in national affairs relating 
to milk sanitation. He is an active worker in the 
Indiana Milk and Food Sanitarians' Association; he 
is a lecturer on Public Health Regulations and Sani
tation Practices at· the Indiana Medical School. .. ·lj. .. ·l 

Mr. Th<?n1asson !s forty-seve11, married, and has a ~-' 
family of four children. His oldest daughter is a . 
senior in Indiana University. . 

Mr. Thomasson has established headquarters and 
offices at the Ritz Building, 120 East Broadway, 
Post Office Box 286, Phone 35, Shelbyville, Indiana. 
It is requested that correspondence from members, 
Affiliate Association Officers, and from those having 
business matters concerning the Journal be directed 
to the Association's new headquarters. The Execu
tive Board has confidence that this move in the cre
ation of the office of full-time Executive Secretary· 
will- greatly improve the service of the Association 
to its members, contributors to the Journal, and Jour
nat advertisers. 

K·. G. WECKEL 
President) lAMPS 

Thirty-eighth Annual . Meeting 

International Association of Milk and Food Sanitarians, 
Incorporated 

Glenwood Springs, Colorado 
·September 26-29, 1951 Hotel Colorado 
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LYE· SOLUTION FOR MILKING MACHINE RUBBER 
PARTS* 

C. K. J(:mNs 

Division of Bacteriology and Dairy Research 
Science Service 

Canada Department of Agric1~lture, Ottawa, Ontario 

To determine how wide a margin of 
safety existed with the lye soak solu
tion, the residual milk was allowed to 
dry on to the teat-cup assemblies, then 
without any attempt at cleaning they 
were filled with the lye solution. This, 
supplemented by a weekly brush-wash
ing, maintained these parts in good 
sanitary condition. The several ad
vantages of the lye solution employed 
are indicated~ 

A SIMPLE, inexpensive method of 
caring for milking machine rub

ber parts has long been the object 
o£ an intensive search. Parfitt's 19 

introduction of the lye soak solution 
method gave rise in 1930 to a suit
able method 13 which has, since that 
time, continued to give complete 
satisfaction in the Central Experi
mental Farm dairy. Substitutes, in
cluding detergent-sanitizers, have 
been tried from time to time but 
none has been found to equal the lye 
soak method in reliability, simplicity, 
and economy. Satisfaction with this 
procedure has likewise been experi-

. enced elsewhere.2• 4 • 6 • 7 • 1o, 16 Re~ 
cently, however, Enright 5 has 
blamed the lack of cleanliness of teat 
cup assemblies upon the inadequacies 
of the lye storage method. 

Our method consists simply of 
rinsing the units in 20 Imp. gals. 
( 3 U. S. gals.) of cold water, brush-

*Contribution No. 322 (Journal Series) from 
the Division of Bacteriology and Dairy Re
search, Science Service, Canada Department of 
Agriculture. · 

washing the outsides of the assem
blies, and filling with 0.5 percent lye 
Bolution. The units are then merely 
drained before use. t Once a week 
the units are completely dismantled 
for inspection and all inner ·surfaces 
brushed with a hot cleanser solution. 
The inflations are alternated in use ; 
one weekjc;lle, _Qne week in service. 

Following this pract~ the rubber 
parts have remained cleel'[l and the 
bacteria counts of the raw'·)}ulk milk 
have rarely exceeded 10,000 per ml. 
Recently the inflations have been 
boiled once a month in 2 percent lye 
solution to prolong their life. That 
the lye soak solution method em
bodies a surprisingly large factor 
of safety was clearly shown in 
1933-34.14 Due to a misunderstand
ing, the suction rinse of two milker 
units, together with the weekly dis
mantling and brushing, was omitted 
for over five months. Nevertheless, 
bacteria counts remained low, and 
except for a moderate deposit of cal
cium phosphate from the residual 
milk the inflations remained clean . 
It is, therefore, difficult to under
stand why this recommended "pro
cedure should fail to maintain the 
teat cup- assembly in a sanitary 
condition. 

Apah from failure to fill the teat 
cup assembly. completely, or the use 

t While under "our conditions it has not been 
found necessary to rinse the milker units with a 
sanitizing solution before use, this practice is 
recommended to producers. 

TABLE 1 

153 

Dr. C. K. Johns is Senior Bacteriologist 
with the Division of Bacteriology and 
Dairy· Reseal"ch, Canada Department of 
Agriculture, Ottawa, Ontario, where he · 
has been since 1927. A graduate of the 
University of Alberta, he obtained his 
M.Sc. from McGill University and his 
Ph.D. from Wisconsin. He was Presi
dent of the I.A.M.F.S. in 1934-35, and 
is a Fellow of the American Public 
Health Association, where he serves as 
a Referee for the Subcommittee on Stand
ard Methods for the Examination of 
Dairy Products. 

of too weak a lye solution, allowing 
milk to dry on the milker parts ap
peared to be the only other form 
of neglect likely to result in high 
counts. The effect of such mistreat
ment was therefore investigated on 
four DeLaval units fitted with new 

·inflations. For this purpose the usual 
procedure was abandoned, and in
stead the teat cup assemblies were 
hung up in a w~rm room (around 
80° F) for 60 hours after the morn
ing milking and for 30 minutes after 
the evening milking. At no time 
was the milk residue rinsed off. Fol
lowing the drying interval the assem
blies were filled with lye solution. 
Just prior to the next milking they 
were drained and used without any 

SuMMARY OF C~uNTS ON MACHINE-DRAWN MILi~ SAMPLES 

CENTRAL ExPERIMENTAL FARM, OcT. 17, 1949-}AN. 14, 1950 

Period 

A. Oct. 17-Nov. 2 

B. Nov. 3-Dec. 16 

C. Dec. 19-Jan. 14 

No. of 
Samples 

7 

37 

8 

Log. 
Average 

Count <5000 

13,200 

7,798 

6,480 1 

Distribution of standard plate counts 

5001- 7501-
7500 ' 10,000 

1 

15 

4 

1 

16 

3 

10,001-
12,500 

4 

12,501:.. 
15,000 

3 

15,001-
17,500 

17,500-
20,000 >20,000 

1 

. ~ 
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further treatment. Once a week the 
units were dismantled, inspected, 
brushed in hot cleanser solution, and 
reassembled. Samples of milk were 
obtained daily from the pasteurizer 
vat before and after pasteurization 
and examined for total count and 
co_liform organisms.1 

The plate count results are sum
marized in Table 1. Periods A and 
C represent the preceding and fol
lowing periods when the customary 
pre-rinsing with cold water was 
practiced, while Period B is the ex
perimental period. The arithmetic 
mean for the 37 samples examined 
·during Period. B was 8,025, the 
logarithmic mean 7,798, per ml. 
Counts on the pasteurized milk 
ranged between 21 and 100 per ml 
with an arithmetic mean of 43. Coli
form organisms were present in 0.01 
ml portions of 51.35 percent of the 
raw milk samples during the experi
mental period, compared with 53.0 
percent during the control periods. 
No coliforms were found in 1 ml 
portions of the pasteurized milks at 
any time. 

W eeldy inspections of the disas
sembled teat-cup assemblies showed 
them to be only slightly less clean 
than when the usual rinsing treat
ment was employed. The slight film 
that developed might be expected to 
result from the precipitation of cal
cium phosphate from the residual 
milk by the highly alkaline lye solu
tion. Despite such gross neglect, 
'these units appearea to be in a satis
factory state ·of cleanliness. 

Titration of the lye solution on 
20 occasions during the test period 
gave values ranging from 0.35 to 
0.49 percent, with a mean of 0.41 
percent. 

DISCUSSION 

There are at least two opinions 
·on the subject of milking machine 
sanitation. The first is that it is 
imperative that after each milking 
the teat cup assembly be rinsed, dis
mantled, brushed in hot detergent 
solution, rinsed, and finally sanitized 
by heat or chemical solutions. The 
second is that few producers will 
faithfully carry out such· a compli
cated, time-consuming procedure, 
that most of them will take "short
cuts," and in consequence get into 
trouble. It is felt that a simpler 
procedure is much more likely to be 
carried out faithfully. . As Flake 6 

LYE SoLuTION FOR RuBBER PARTS 

observes, "it is preferable to have 
a high degree of compliance with a 
procedure that will result in an 
acceptable machine than to have a 
low percentage of compliance with 
a more time-consuming procedure 
that would, if properly followed, 
yield a milking machine that is more 
nearly sterile." 

Our aim has been to develop a 
method which is neither expensive 
nor time-cot':tsuming, and which can 
be used successfully where the hot 
water supply is limited. Provided 
the teat-cups and tubing are com
pletely filled with 0.5 percent lye 
solution, a satisfactory sanitary con
dition can be maintained even with 
gross negligence, as indicated by the 
results reported in"t-his paper. 

While it may not be'\' feasible under 
all conditions to maintain teat cup 

·assemblies in good sanitary condi
tion without the use of an additional 
suction rinse with hot cleanser solu
tion, the need for dismantling and 
brushing twice daily does not appear 
to have been demonstrated. Our 
own results 15 and those of others 2· 17 

have shown that suction washing 
gave significantly lower counts than 
brush washing. Hay 8 has also 
warned of tl1e danger of destroying 
the smooth inner surface of high 
quality milking rubbers by the use 
of spiral brushes or metal scrapers, 
while all too frequently worn-out 
brushes are being relied upon. 

It is unfortunate that the idea has 
gained acceptance that where the teat 
cup assembly is dismantled only once 
a week for inspection, this consti
tutes "once a week" cleaning. This 
is far from correct. The lye solution 
method is intended to keep a clean 
mill<ing machine in that condition, 
not to clean up a dirty one. Lye 
solution has valuable detergent prop
erties, in addition to its germicidal 
activity, and might be regarded as 
the original detergent-sanitizer. Ad
vantage is taken of this in the 
machine-washing of milk bottles, 
where brushing is not usually em
ployed. In common with other 
alkaline salts, however, it is less 
effective in the control of minerai 
deposits. In hard water areas an 
incrustation of calcium carbonate 
may slowly build up on the sur
faces.10• 12 Such deposits, while un
sightly, apparently do not affect the 
bacterial content of the mille They 
are easily removed by a weak acid 

solution, or avoided by using soft 
water, or by adding a small amount 
of polyphosphate as a sequestering 
agent. The substitution of sodium 
metaphosphate for lye has alsd been 
recommended,9 as has an occasional 
treatment with an organic acid 

· detergent. 
In the Cornell studies, Dahlberg 

et al. 4 found that "a lye solution in 
the milker teat cup assemblies on a 
rack was a vei:y effective cle.aner and 
sterilizer." ·· Jensen and Bortree 10 
reported that inflations treated·with 
lye solution absorbed much less fat 
than did .those stored in chlorine, 
quaternary ammonium, acid deter
gent, or polyphosphate solutions. 
Moreover, some of these solutions 
caused deterioration of the rubber 
or other undesirable changes. The 
Arizona studies 2 also indicated that 
lye solution, following a cold water 
rinse, gave lower counts than con
ventional methods, with a daily sav
ing in time of 30 minutes to an hour 
for a 2-unit machine. M:oseley 18 re
cently queried 16 Guernsey milk pro
ducers whose raw milk plate counts 

. during 1950 never exceeded 50,000 · 
per mi. Of the 13 replying, 11 used 
wet storage and 9 of these used lye 
solution. The above findings, and 
our own, do not support Enright's 5 
contention that the use of lye solu
tion can be blamed for most of the 
unclean teat-cup assemblies: 

Regardless of the method em
ployed to remove the milk residue, 
wet storage in lye solution between 
milkings possesses the following 
advantages : 

1. Lye is more readily obtainable 
than other recommended detergents 
or sanitizers. 

2. It is the cheapest effective com
pound. 

3. It retains its strength, both in 
the solid form and in solution. 

IIi) 'Iii 

4. It rnaintains its efficiency in the 1. 
presence of rubber and other organic J 
matter. 

5. It possesses valuable .detergent 
properties, dissolving casein and 
saponifying ·fat, the presence of 
which causes deterioration of rubber 
liti.ers. 

6. It does not cause oxidation of 
the rubber. . 

7. It does not form the granular 
deposit reported by Parfitt 19 with 
hard water solutions of hypochlo
rites. 

(Continued on page 160) 



THE EFFECT OF ANTIBIOTICS IN MILK: A REVIEW* 

G. A. CLAYBAUGH AND F. E. NELSON 

Iowa Agricult1~ral Experiment Station, Ames, Iowa 

THE advances made in the use of 
antibiotics during recent years 

have done much to aid the farmer in 
controlling and curing mastitis in 
dairy herds. Such antibiotics as 
penicillin, aureomycin, streptomycin, 
chloromycetin, bacitracin, tyrothri
cin, and subtilin have been used for 
the treatment of mastitic cows. To
day, penicillin probably is used more 
widely than the other antibiotics for 
this purpose. Some investigators 
have reported using as high as 100,-
000 fo 400,000 Oxford units of peni
cillin for each infected quarter. In 
other cases, where the infection has 
, been quite serious, whole herds have 
been treated in the "flash method." 

In a number of cases the anti~ 
biotics have been found in sufficient 
quantities in mixed herd milk to 
cause arrested acid development of 
lactic cultures when such milk is 
used for cheese or other cultured 
dairy products.. The presence of 
antibiotics has. resulted either in the 
inability to make the product or in a 
greatly lowered product quality clue 
to abnormalities. The mode of ac
tion of antibiotics on the sensitive 
bacterial cells is not dearly known; 
however, several investigators have 
summarized evidence suggesting that 
the action is essentially an intra
cellular one. 

Although the presence of anti
biotics in milk has been associated 
primarily with treatments of udder 
infections, Foley and Byrne 7 sug
gested that penicillin or other anti
biotics should not be used as a sub
sti_tute for cleanliness or accepted 
sanitary practice. 

Whitehead,43 although he had not 
actually observed this type of diffi
culty, warned patrons that milk from 
m.astitic cows under treatment with 
penicillin should not be sent to a 
cheese factory during the treatment, 
since penicillin has an effect upon 
starter action in the factory. An
other early warning appeared in a 
German trade journal, Anonymous.1 

Beale 3 warned producers to with
hold milk from antibiotic treated 

*Journal paper No. J-1915 of the Iowa Agri
cultural Experiment Station, Ames, Iowa. 
Project No. 1050. 

cows for 48 hours after treahnent. 
Others who have warned producers 
against antibiotic-treated milk are 
Anonymous, 2 Doan,6 Hansen et al./0 

J.¢rgensen,2° Krienke,24 Petersen 34 

and Y ahraes. 44 

AMoUNT OF ANTIBIOTics FouND iN 
MILK FROM TREATED UDDER 

___ ,QUA~TERS 

N wnerous workers lta;ve dealt 
with the treatment of bovin~'ttnastitis 
by antibiotics. Many hav~ deter
mined the amount of antibiotic re
maining in the milk after treatment. 
A few of these findings are presented 
here. 

Schalm and Casselberry 36 injected 
20,000 units of penicillin per quarter 
into udders of cows averaging 30-35 
pounds and . 48-68 .. pounds· of milk 
per clay. At the end of 12 hours the 
milk from the two groups averaged 
14 units and 5 units per ml respec
tively. When 100,000 units were 
injected into eight ~'dty" quarters, 
there were from 5.5 to 29 units per 
ml of milk 24 hours afterwards.· 
Stevenson 38 found 14 units of peni
cillin per ml of milk 24 hours after 
treatment with 25,000 Oxford units. 
Murnane 32 found 0.25 unit of peni
cillin per ml 24 hours after treatl:nent 
with 25,000 Oxford units. Hunter 13 

estimated that approximately 5 units 
of penicillin per ml was the concen
tration of penicillin in milk 12 hours 
after treatment with 25,000 Oxford 
units. W eirether and others 42 in
jected 30,000 units per quarter and 
found 0.5 unit per ml after 24 hours. 

Packer 33 found that penicillin is 
evenly distributed throl.tghout the 
quarter after injection. The average 
penicillin content of foremilk in 15 
quarters was 26.4 units iJer ml, and 
of sh·ippings 21.7 units per ml. He 
also reported that the amounts of 
penicillin remaining in the udder 24 
hours after injection of 25,000 or 
200,000 units were similar. Watts 
and McLeod 41 determined that 0.04 
unit of penicillin per ml inhibited 56 · 
strains of Streptococcus agalactiae 
and 4 strains of Streptococcus 
aureus. 
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McCullock et al.31 reported that 
the normal aureomycin treatment for 
mastitis was from 100 to 200 mg per 
infected quarter. They found that 
48 hours after treatment, the milk 
contained from 0.64 to 5.1 p..g per ml 
of milk. After 72 hours (six milk
ings), enough aureomycin was pres
ent to inhibitS. agalactiae. 

Jackson and Bryan 16 found that 
the vehicle used in penicillin treat
ments helps determine the time it 
may take to reduce the high milk 
levels of penicillin in the udder. 
They found that procaine penicillin 
in oil with aluminum monostearate 
maintained the highest milk level ·of 
penicillin for the longest peri_ocl of 
time. H the penicillin was in j ectecl 
in a water solution, the penicillin 
level was reduced in 24 to 36 hours 
to a level ineffective against the mas
titis streptococci; if in oil, approxi
mately 36 hours were required and 
when in an ointment base,, approxi
mately 48 hours. The total number 
of Oxford units injected into the in
fected quarter also influences the 
time to reduce the penicillin level in 
the milk. The larger the volume of 
water used in the treatment, the 
sooner the penicillin content was re
duced to a non-inhibiting level. 
Cows at the beginning of their lac
tation periods, because of their 
higher production levels, excreted 
the penicillin quicker than the cows 
in the middle or at the end of their 
lactation periods. 

Foley et al.8 found that a penicillin 
vehicle containing water, mineral oil, 
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lanolin, propylene glycol and a non
ionic wetting agent maintained ap
proximately 5 units of penicillin per 
ml of milk, even after 72 hours (six 
milkings), when 100,000 units of 
penicillin were used as the treatment. 

RECOMMENDATIONS FOR HANDLING 
MILK FROM TREATED QuARTERS 

Hunter 15 calculated that it would 
take from 45 to 171 treated quarters 
to prov.ide a critical level of 0.10 
unit of penicillin per ml in a 900-
gallon cheese vat. Hunter 13 de
termined also that this critical level 
could be reached when 90 gallons of 
milk containing 5 units of penicillin 
per ml is diluted up to 4,500 gallons. 
with penicillin-free milk. He esti
mated that approxiinately 30 treated 
cows or 120 treated quarters would 
be necessary to produce the 90 
gallons. These 30 treated cows 
would constitute about 2 percent of 
the cows on a milk shed. Johnson 
and Bryan 17 found that approxi
mately 22 percent of the cows had 
mastitis; hence, it would be possible 
to have 2 percent of the animals on 
a milk shed being treated simul
taneously for mastitis. 

Krienke 24· 26 pointed out that the 
milk of one average cow, which had 
been treated· in all quarters, would 
provide a critical level of 0.10 unit 
per ml when diluted with the milk 
from 80 non-treated cows. Katznel
son and Hood 22 calculated that if 
the milk of one treated cow, 12 hours 
after infusion, is pooled with the 
milk of ten non-treated cows, the re
sulting milk would contain approxi
mately 1.4 units of penicillin per ml 
of milk. Petersen 34 recommended 
that the first milking after treatment, 
with a "strong injection" of peni
cillin should be diluted over 200 
times before using the milk for 
cheesemaking. 

Hunter,15 J¢rgensen,2° Krien
ke,24• 26 and Petersen 34 recom
mended that the milk from treated 
cows should be discarded for the 
first two ·or three milkings after 
treatment. Whitehead 43 and Doan 6 
recommended that the milk from 
treated cows be withheld from the 
market for three milkings. Ruehe 35 
recommended that the milk be with
held from the market the first 24 
hours after treatment. Of somewhat 
different opinion were Hansen et 
al., 10 who found that it took from five 
to six milkings before the milk was 
back to normal, as detennined by its 

ANTIBIOTICS IN MILK 

ability to support the growth of lactic 
acid bacteria, after an injection with 
100,000 units of penicillin in a 
physiological salt soiution. They 
found there was no diffusion of the 
antibiotics from one quarter of the 
udder to another ; hence, they 
recommended that the milk from 
only the treated q~Jarters should be 
discarded. Kastli 21 also recom
mended longer withholding periods. 
He thought milk should be withheld 
from the ri1arket · for 4 clays before 
it was used for manufacturing 
purposes. 

off of the daughter cells, a phe
nomenon also observed by Trem
bath.40 The power of S. cremoris 
strains .to reduce methylene blue in1 

milk containing 0.15 unit df penicil.: i 
lin per ml was inhibited to a markeq · 
degree. The S. lactis strains wed~ 
not affected in this manner by O.Ji; 
unit per ml. . Trembath 40 faun& 
that one of two S. lactis starters were 
partially inhibited by 0.11 unit peni
cillin per ml and the other by 0.32 
unit penicillin per ml but not by 0.16 
unit per ml. Scott, 37 workipg with 
an active multi-strain commercial 
starter, found approximately the 
same acidities after various incubaAcTION oF ANTIBioTics oN 

LACTIC DAIRY CuLTURES tion periods when the milk con
tained from 0.02 to 0.08 unit peni-

Probably the-.;fjrst worker to deal cillin per ml, although the aci4ities 
with the effect of p~icillin on Strep- were slightly lower than the control. 
tococcus lactis was :·Bornstein.5 He Later the same year, Hunter 15 
found that of 27 strains ·of entero- added known amounts of penicillin 
cocci and 6 strains of S. lactis, all to lots of raw milk and, after pas-' 
were resistant to 8 units of penicil- teurization and co..oling, made ched
lin in 1 percent glucose broth. These dar cheese in 500 lb lots. The 
units were not Oxford units. cheese was made according to the 

Kastli 21 first reported that milk steps in acidity. His results show 
from a penicillin treated quarter that 0.15 unit of penicillin per ml of 
would impair the manufacture of milk stopped acid production of 

·butter and cheese. He found that starter HP at 0.64 percent. When 
from 0.1 to 1 unit penicillin per ml concentrations of penicillin ranging 
was sufficient to inhibit the growth from 0.07 to 0.13 unit per ml were 
of Streptococcus cremoris and S. added, the time to make the cheese 
lactis. was extended by 5 to 55 minutes. 

In his early· work, Hunter 13 in- When starter K was used, only 0.07 
vestigated the effect . of penicillin on unit per ml was necessary to stop 
the sensitivity of 10 single strains of the growth of the organisms at 0.38 
stock cultitres of S. cremoris and S. percent titratable acidity. It also 
lactis. All of his trials used 1 per- was shown that a low concentration 
cent starter, and the production of of penicillin will cause slow acid 
acid (calculated as lactic acid) was formation with most starters used 
.9bservecl in sterile rnilk containing for cheddar cheese manufacture. 
various amounts of penicillin. Then The cheese made from vats which 
strains of S. lactis and S. cremoris were 30 to 40 minutes slow were 
were tested and all showed decreas- weak in body and possessed off
ing acid production with increasing flavors. The defects of the final 
amounts of penicillin. As a group, cheese could. be correlated with the 
the S. cremoris strains were less re- adverse effect of penicillin on the 
sistant than the S. lactis strains. rate and extent of acid development 
Strain K of the S. cremoris group by the starter cultures in the vat dul:I 
was affected by as low as 0.025 unit ing the nianufacture. j 
of penicillin per ml of milk. The Hood and Katznelson 12 worked 
other strains were seriously affected with mixed and single strains of 
by either 0.10 or 0.15 unit per ml of starter cultures and found partial 
milk. Strain ML-1 of the S. lactis inhibition of acid production with 
group, was affected by 0.10 unit of the mixed strain with 0.5 unit of 
penicillin, while the others were not p<micillin per ml and complete in
affected until the penicillin concen- . hibition by 50 units. The single 
tration reached 0.25 to 0.30 unit per · strain culture was partially inhibited 
ml., Hunter found that when the by 1 unit per ml and completely by 
concentration of penicillin ap- 50 units. In their trials a 2 or 3 
proached full inhibiting strength, the percent inoculum was used. Katznel
cocci gave place to elongated rods, son and Hood 22• 23 studied the ac
apparently because of difficulty ex- tion of different antibiotics on lactic 
perienced in the division and splitting streptococcus starter cultures used : 
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111 cheddar cheese making. Peni
cillin was the most active of six anti
biotics, with aureomycin and sub
tilin equal in regard to dilutions 
giving complete inhibition of gtowth. 
However, both penicillin and sub
tilin caused inhibition over a wider 
range of dilution than did strepto
mycin, aureomycin, chloromycetin, 
and bacitracin. They also found 
that 45 strains of S. lactis all were 
completely inhibited by 0.2 to 0.4 
unit of penicillin per ml of skim 
milk. Complete inhibition was ob
tained with 0.5 unit of penicillin per 
ml with six of the starter (mixed) 
cultures. 

Krienke 24 studied the effects of 
penicillin on buttermi~k starters. 
When milk contained as little as 0.10 
unit of penicillin per ml, the acidity 
developed slowly with incubation at 

· 68--70° F for 16 hours. When the 
entire milking ( 8.6 lb) of one cow 
was taken 12 hours after one quarter 
had been treated with 75,000 units 
of peniCillin and a portion of this 
milk diluted with 95 percent of milk 
not treated with penicillin, ~he re
sulting titratable acidity was reduced, 
compared to a control containing 
untreated milk. 

Hansen et al.10 encountered occa
sional trouble 111 cheddar cheese 
plants, and traced this to antibiotics. 
Their study was made to determine 
the amount of milk from treated 
quarters required to prevent the 
growth of lactic acid bacteria when 
mixed with .drug-free milk. They 
also were interested in the effect on 
the cream used for cultured butter 
and the milk for powder, when the 
milk contained drugs used for the 
treatment of mastitis. They used 
penicillin, streptomycin,· and aureo
mycin, as well as two sulfa drugs. 
Eight different lactic starters were 
used in the experiments. The re
sults showed that when 100,000 units 
of penicillin were injected into a 
quarter, 1 percent of milk from that 
quarter mixed with drug-free milk, 
would show restrictive action to 
cultures after three milkings. When 
1 gm of streptomycin was injected 
into the quarter, 1 percent of the 
treated milk inhibited the cultures 
after six milkings. When 200 mg 
of aureomycin were injected, 1 per
cent of the treated milk inhibited the 
cultures for the first two milkings. 
All milk was pasteurized and 2 
percent starter was used. The re
sults also showed that penicillin and 
streptomycin interfered with the 
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acidity development of cream, when 
1 percent of the treated cream was 
added to drug-free cream. When the 
same two antibiotics were added to 
skim milk, pre-heated, condensed and 
spray dried, the reconstituted milk 
restricted the growth of lactic 
bacteria. 

Kastli 21 reported that from 0.1 to 
1 unit penicillin per ml was suf
ficient to inhibit the growth of 
Lactobacillus lactis, and Lactobacil
lus helveticus. A concentration of 
0.1 unit penicilfin completely in
hibited Streptococcus thermophilus. 
Hargrove et alP reported inhibition 
of Swiss cheese starters by penicil
lin · and streptomycin 111 the milk 
supply. They found tltat S. ther
mophilus was inhibited maf?kedly by 
0.01 unit penicillin or 5 p.g ·:Strepto
mycin per ml, and Lactobacillus bul
garicus and Propionibacterium sher
manii by 0.1 unit penicillin or 5 p.g 
streptomycin per mi. 

Katznelson and Hood 22• 23 found 
one Leuconostoc citrovorum culture 
to be completely inhibited by 1.6 
units penicillin per mi. Contrary to 
this report was the work of Peter
sen 34 who found that Leuconostoc 
sp. were especially sensitive to peni
cillin. The penicillin impaired the 
development of flavor and aroma in 
the cream used for butter. 

Herreii 11a noted that aureo
mycin and penicillin were more 
active against Gram-positive or
ganisms than were streptomycin and 
chloramphenicoL Aureomycin also 
was active against Gram-negative or
ganisms and thus could be used 
against Both types of organisms 
with a great deal of success in 
treatment of mastitic cows. This is 
especially true when .the causative 
organisms are resistant to peniciliin. 
While organisms will build up a re
sistance to penicillin, no evidence has 
been shown that bacteria will de
velop resistance to aureomycin. 

Krienke 25 • 26 studied the effect of 
aureomycin in two ways : (a) when 
added to the milk and then pas
teurized, mid (b) when five cows 
had been treated with aureomycin in 
an ointment base. Milk containing 
0.0005 mg of aureomycin per ml in
hibited the acid production of cheese 
starters, while 0.00005 mg of am·eo
mycin did not. I.nocula of 1 and 3 
percent starter were used. The 
milk of three of the five cows treated 
contained enough aureomycin in 12 
milkings after treatment (2X per 
clay) to retard acid production. When 
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mixed with 90 percent aureomycin
free milk the acid production was 
inhibited until the sixth milkin~. 
On the basis of his work, Krienk'e 
recommended that careful consideta
tion be given to the acceptance of 
milk from aureomycin-treated cows. 

Johnston 18 found that most cul
tures were ·inhibited by 0.05 p.g of 
aureomycin. However, he had found 
some resistance strains that could ])e 
used for cheese starters. 'When 
mastitic cows were treated with 
aureomycin, he fo'und large enough 
quantities of the antibiotic 4 clays 
after 'treatment to inhibit starter 
activity. 

Jiansen et al.10 found that aureo
mycin did not inhibit eight lactic 
acid cultures wlren 1 percent milk 
from a treated quarter was mixed 
with drug-free milk, separated, the 
skim milk powdered and reconsti
tuted and the cream made ,into cul
tured butter. 

A comparison of the effectiveness 
of four antibiotics against bovine 
mastitis has .been made by Benson.4 

He found that penicillin was more 
satisfactory for treatment of mas
titis than tyrothricin, bacitracin, and 
streptomycin. Streptomycin was. 
more effective than penicillin against 
Escherichia coli. In his experiments 
he used 20 to 40 ml of the tyro
thricin; however, he found that the 
milk from the treated quarters had 
an increased viscosity. When the 
bacitracin was used, about one-tenth 
the number of units of penicillin was. 
i.1sed. In the treatment of the E. coli. 
infection, he used 500,000 units of 
streptomycin. 

TESTS FOR ANTIBIOTICS IN MILK 

If antibiotics are going to be used 
for treatment of udder infections,, 
they will be found in the milk supply 
at a critical level from time to time .. 
Several assay methods are available;. 
however, these take considerable· 
equipment and time and frequently 
do not detect accurately the small 
amounts that would provide a critical 
level in dairy plants. 

Krienke,25 Ruehe 35 and Stoltz and 
Hankinson 39 have outlined tests for 
detecting the presence of antibiotics 
in raw milk. Krienke and Ruehe· 
both added an active starter culture· 
to previously-heated raw milk sam

. pies. Krienke used 3 percent starter, 
while Ruehe used only 1 percent. 
Ruehe incubated the samples 10 
hours and noted the coagulation of 
the samples, while Krienke tested the 
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titratable acidity at the end of 2, 3, 
and 4 hours. Both incubate the 
samples at 98o F. Stoltz and 
Hankinson 39 have modified the 
Scharer field test for phosphatase 
activity. The test is based on the 
fact that the activity of the phos
phatase enzyme is retarded in the 
presence of antibiotics. They show 
that as little as 0.01 unit of penicillin, 
0.01 mg streptomycin, 0.01 mg 
aureomycin, and 0.01 mg of tyro
thricin can be detected by use of 
this . test. A gray color indicates 
complete phosphatase inactiyation, 
while a green color indicates only 
partial inactivation. None of these 
tests indicate .the amount or kind of 

· antibiotic present in the milk. 
One of the greatest needs at the 

present time i.s an accurate, simple, 
and rapid test for antibiotics ii1 milk. 

EFFECT OF ANTIBIOTICS ON REDUC

TASE OR QUALITY TESTS 

Many plants use a reductase test 
as an indication of the relative num
bers of organisms in raw milk; how
ever, if a critical level of antibiotic 
is present, difficulty may be ex
perienced in interpreting the results 
of these tests. Hunter 14 and Johns 
and Katznelson 19 have studied the 
effect of penicillin on dye reduction 
tests for milk quality. Hunter 
worked with methylene blue, while 
Johns and Katznelson were work
ing with resazurin. Both investiga
tors found that presence of anti
biotics' may permit acceptance of 
poor quality milk as high quality 
milk when tested with either the 
resazurin or methylene blue tests. 
Hunter concluded that the presence 
of penicillin or other antibiotics 
sometimes gives an improvement in 
the quality of the milk by inhibiting 
contaminating organisms and thus 
may have a variable effect in the re
ductase test for milk quality. 

PENICILLIN ADDED. TO PASTEURIZED 

MILK 

Two workers have determined the 
effect of adding penicillin to raw 
milk before pasteurization. Foley 
and Byrne 7 added penicillin to raw 
milk at the rate of 3 units per m1, 
pasteurized the milk, and noted the 
effect on growth of organisms. 
There seemed to be no effect with or 
without the penicillin when the milk 
was held at r C. The penicillin in
hibited growth of the Gram-positive 
organisms in the milk held at 2r C 
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for about 24 hours. Pasteurization 
efficiency was increased by the addi
tion of penicillin. However, on high 
grade milk there seemed to be no ad-. 
vantage to its addition. Krienke 
and Fouts 27 added 0.25 unit per ml 
to raw milk and pasteurized it. The 
addition of the penicillin kept the 
growth of S. lactis clown for 10 clays 
at refrigeration temperatures. They 
also carried out· studies on evapo
rated milk, condensed whole milk, 
condensed skim milk, and non-fat 
dry-milk-solids. 'When penicillin 
was added at the rate of 1 unit per 
ml before pasteurization or the heat 
treatment, only the ·processing of the 
evaporate~l milk gave any reduction 
in antibiotic acti;x,ity. 

.,. 
STABILITY TO HEAT TREATMENT 

OF ANTIBIOTICS IN MILK 

Foster and Woodruff 9 stated that 
pasteurization of penicillin in liquid 
broth at 60° C for 30 minutes re
sulted in a definite, though variable, 
deterioration in activity ranging from 
5 to 30 percent. Watts and Mc
Leod 41 found that penicillin activity 
in raw, full~creammilk and sterilized 
skim milk heated to 100° C for 30 
minutes was reduced 50 percent; 
holding these penicillin solutions for 
60 minutes resulted in 75 percent re
duction of activity. No destruction 
was found when the milk~penicillin 
solutions were heated 15 minutes. 
H'lmter 15 found that when two lots 
of milk containing 1.3 and 4.5 units 
of penicillin per ml were steamed 
for 15 minutes, 73 percent decrease 
in the activity resulted. It appeared 
to him that the penicillin was more 
heat stable in the presence of milk 
than in an aqtteous solution. 

Hunter 13, 15 reported that pas
teurization temperatures and times 
did not inactivate or reduce the 
potency o( penicillin in 1~1ilk How
ever, he did find that steaming for 
one hour resulted in approximately 
50 percent reduction. Hood and 
Katznelson 12 also found no inactiva
tion of penicillin by pasteurization 
temperatures. Krienke 24 , 26 found 
that neither penicillin nor aureo
mycin was inactivated by heating the 
milk to 143 o F for 30 minutes. The 
penicillin was not inactivated by 
heating in milk to 190° F for 
60 minutes or when autoclaved 
at 15 pounds pressure for 15 
minutes. Doan 6 stated that pas
teurization temperatures did not in
activate antibiotics in milk nor did 

oxidizing and reducing agents and 
surface active agents. Autoclaving 
the milk has only a slight effect in ~ 
reducing the potency. Scot1f37 found; . 
that autoclaving milk for 30 minutes l 
at 15 pounds pressure, with penicib· 
lin levels from 0.025 to 1 unit. pet'·, 
ml almost entirely destroyed the} 
antibiotic activity. When the peni-' 
cillin l~vels were increased to 5 and 
10 units per ml, no add development 
was noticed in the heat-treated milk 
after 4 ci'ays' incubation at 75° F. 

Trembath 40 reported that the 
popular belief in Australia was that 
the heat treatment given the milk by 
cheese factories largely inactivated 
the residual penicillin that would be 
present in the milk supply. In test
ing two mixed starter cultures, he 
found that autoclaving the milk for 
10 minutes at 115 o C destroyed the 
potency of the penicillin; however, · 
heating the milk at 155° F for 10 
minutes, 185 o F for 10 minutes, or 
190° F for 30 minutes, did not ma
terially affect the potency of the 
penicillin. 

Hansen et al.10 found no· decrease 
in acti~ity of penicillin or strepto
mycin when 1 percent of antibiotic
treated milk was mixed with drug
free milk, preheated to 175° F, 

. ,condensed to 35 percent total solids, 
spray dried, and then reconstituted 
and pasteurized at 195 o F for 30 
minutes.. Aureomycin, on the other 
hand, did not inhibit the growth of 
the lactic acid cultures under these 
conditions. 

MEANS OF OVERCOMING 
DIFFICULTIES IN MILK . 

Increased Inoculum 
It can be concluded from the above 

information ·that pasteurization tem
peratures and tii.nes are not effective 
in inactivation of the antibiotics. 
Therefore other means must be used 
to reduce the difficulties resulting 
from the antibiotics. Maas and' 
Johnson 29 , 30 reported that 0.8 uniJ 
of penicillin was firmly bound to' 
each milliliter of Staphylococcus 
aureus cells collected by centrifuga
tion, or that 7 50 moles of penicillin 
were specifically absorbed by . each 
bacteriaJ cell and could not be washed 
out but remained tightly bound dur
ing subsequent multiplication of the 
cells in a penicillin-free medium. 
Radioactive penicillin was used in 
the latter experiment. Krienke 25 

concurred with Maas and Johnson. 
Thus the bacterial cells for the 
initial inoculum will have absorbed 

.1 
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practically all of the antibiotic and 
are so weakened that acid produc
tion does not progress at a normal 
rate. Whei1 a second inoculation is 
added, the penicillin is tightly bound 
to the original inoculum and will not 
act upon the new cells; consequently 
they can function normally. It 
should be pointed out that this is 
only practical at low concentrations 
of antibiotics and will not yield a 
product of quality equal to that re
sulting from antibiotic-free milk. 

Katznelson and Hood 22• 23 and 
Doan 6 recommended the use of a 
3 percent starter to overcome the 
effect of the penicillin. Ruehe 35 

recommended that cheese factories 
where antibiotics are suspected in 
the milk use a 5 percent inoculum of 
the starter culture. 

Resistant Cultures 
Katznelson and Hood 22 reported 

a resistant starter which would 
coagulate milk in the normal time 
when 3 units of penicillin per ml 
were present. This culture was 
found to be resistant after 20 trans
fers without any penicillin present. 
Trembath 40 also reported isolating 
a culture resistant to penicillin. 
] ohnston 18 reported a strain of 
starter culture resistant to an un
stated amount of aureomycin. Har
grove et al.,11 investigating the in
hibition of Swiss cheese starters by 
penicillin and streptomycin, found 
they could build up resistant starters. 
Resistant L. bulgaricus and S. 
thermophilus would grow in presence 
of 3 units of penicillin or 500 p,g of 
streptomycin per ml. P. shermanii 
resisted~ 1 unit of penicillin or 200 
p,g of streptomycin. These cultures 
had about 30 times the· resistance of 
the original cultures. 

Penicillinase 
Katznelson and Hood 22• 23 found 

that if the enzyme penicillinase were 
used in the milk at the rate of 0.02 
mg per 100 ml of milk, normal acid 
development occurred in the presence 
of 0.5 unit of penicillin per ml. 
Krieti.ke 25 • 26 stated that the cost of 
penicillinase in either a liquid or a 
powder would be prohibitive and 
would exceed the cost of the milk if 
added in quantities to inactivate 1 
unit per ml. , Doan 6 agreed with 
Krienke, saying that penicillinase 
would work but was not practical 
because of cost. Doan, 6 and Har-

, grove fl al.11 used Penase ( Difco) 
in their experiments and found this 
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to be effective in inactivating peni
cillin. Layvrence 28 studied the effect 
of 18 enzyme systems upon peni
cillin and found two, taka-diastase 
and clarase, to inactivate ·solutions 
of sodium penicillin. Both of these 
enzymes are derived from Asper-
gillus oryzae. · 

SUMMARY 

Antibiotics used in the t'reatment 
of niastitic cows will be found in the 
milk coming to the dairy plants ~nd 
may likely be the cause of slow acid 
production by streptococcus starters. 
On the other hand, all cases of slow 
acid production should not be con
sidered clue to antibiotics. 

The· ail.1ciunt of antibiQJ:ics present 
in the milk from animals tt't(ated for 
mastitis will depend on the 1i\!mber of 
quarters treated, the number of cows 
in the herd, the number of units or 
milligrams of antibiotic used in the 
treatment, the vehicle carrying the 
antibiotic, the time elapsing after 
treatment, the level of the produc
tion and many others. In general, if 
farmers would not send the milk to 
market from treated cows for 24 to 

. 48 hours much of the trouble of the 
dairy plant operators would be 
solved. If the farmers would mark 
cans that contain milk from treated 
cows, that would help in control of 
this difficulty. 

As low as 0.07 unit of penicillin or 
0.0005 mg of aureomycin per ml of. 
milk may be detrimental to the most 
sensitive lactic streptococci. A con
centration of 5 p,g of streptomycin 
or 0.01 to 0.1 unit of penicillin will 
markedly''affect the acid production 
of Swiss cheese starters. Other 
antibiotics have not been fully tested 
against lactic starter cultures. 

There seems to be agreement that 
the normal pasteurization tempera
tures employed will not inactivate 
the antibiotics . .t\.utoclaving and pro
longed steaming of milk have a slight 
effect on penicillin and an appre
ciable effect on streptomycin. 

The use o~ a heavy inoculum seems 
to be one method of overcoming to 
some degree' the action of small 
amounts of antibiotics in milk sup
plies. Development of cultures 
somewhat resistant to. penicillin, 
aureomycin, and streptomycin has 
been reported. ~enicillinase has 
been reported. to inactivate penicil
lin but the cost has been reported by 
two investigators as being prohibi
tive. Another factor is that use of 
this enzyme would have to be per-
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mitted by the Federal Food and 
Drug Administration. 

A test is available which has beei.1 
report~d to detect the presence bf 
antibiotics in the milk supply rather 
quickly; however; it does not deter
l'nine the type of antibiotic. Two 
other tests have also been outlined 
and take from 4 to 10 hours to 
complete. 
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Lye Solution for Rubber Parts 

(Continued from page 154) 

8. Less fat is absorbed by the 
rubber inflations than when other 
recommended compounds are used..U 

9. The slipperiness of the solution 
affords a simple method of determin
ing that' it is up to strength. 

10. It is much more effective than 
chlorine compounds in the destruc
tion of coliform organisms. 

11. Periodical boiling in a 2 per
cent solution is extremely effective 
in the control of thermoduric or
ganisms, 11 while also prolonging the 
life of the rubber parts. 

12. Lye does not injure the metal 
parts (except aluminum or alumi

. num alloys). 

. i 

13. Even a 5-minute treatment . 
with lye solution is sufficient to main- '(8, 
tain surfaces in good sanitary con-s 'u 
clition. · .•: · 

v . l 

CoNCLUSION 

Lye solution maintained niilking J 
machine rubber parts in a satisfac-

1 

tory sanitary condition even when 
the residual milk was permitted to · 
dry on t!~e surfaces. 
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PROBLEMS CREATED FOR THE DAIRY INDUSTRY 
BY ANTIBIOTIC MASTITIS TREATMENTS* 

c. s. BRYANt 

Department of Sttrgery and Jl!Iedicine, Michigan State College, East Lansing, Jl!Iich. 

T HE discovery of penicillin by Flem
ing 4 in 1929 and its comparative lack 

of irritation when administered to human 
beings wen! followed by the early reports 
of Kakavas 7 and Bryan, Huffman and 
Horwood 2 concerning its · usefulness in 
the treatment of infectious mastitis. The 
therapeutic value of penicillin was greatly 
enhanced by the low degree of irritation 
resulting to the udder following udder in
fusion.· Since these early reports many 
papers have been presented to confirm the 
value of penicillin and other antibiotics, 
such as streptomycin, aureomycin, chloro
mycetin, bacitracin, neomycin, tyrothricin, 
terramycin, and others in the treatment of 
infectious mastitis. If the milk from the 
treated quarter is included ln the herd 
supply, the penicillin finds its way into 
market milk; the only way to prevent this 
from occurring is to withhold the milk 
from the treated quarters. 

PENICILLIN MILK LEVELS FoLLOWING 
THE USE OF PENICILLIN IN THE 

UDDER 

Since penicillin has become the product 
of choice for the treatment of many 
forms of infectious mastitis, it is not sur
prising to find that ·a number of new 
medication forms have appeared on the 
market. The data of Table 1, by Jackson 
and Bryan, 5 present the penicillin milk 
levels obtained by the use of some of these 
products. To keep penicillin out of mar
ket milk, every dairyman should be ad
vised to discard the milk from the treated 
quarters for 3 days following treatment 
when crystalline penicillin or penicillin in 
bougie or ointment form has been used, 
and up to 8 days when procaine penicillin 
in oil -is used for udder infusion. 

PENICILLIN LEVELS OF HERD MILK 

During the past several months 27 sam
ples. of herd milk have -been collected at 
random at several milk '[Jlants and 
checked for penicillin levels. The pres-

* Reprinted from Michigan Agricultural· Ex
periment Station Quarterly Bulletin, Vol. 33, 
No. 3, Pag.es 223 to 228 Inc., February, 1951. 

ence of the drug was suspected in only 
one case where the milk of a penicillin
treated cow was included in the herd 
milk, but surprisingly, varying levels 
were present in 26 of the samples. These 
data are presented in Table 2; they indi-

TABLE 2 

THE PENICILLIN LEVELs FauNn IN 
27 HERD SAMPLES 

N umbe.: .. of .. samples· 
Units of 

penicilhn 
"- per i:c. of 

...... ~'- milk 

1. ............................ . 
5 ............................ .. 
7 ............................. . 

10 ... ' ........ '' '' ...... ':.' ... . 
3 ........... , ................. . 
1 .............................. . 

·,-,_~ 0. 5 
0.25 
0.12 
0.06 
0.03 
none 

cate an apparent promiscuous use of peni· 
cillin and the lack of withholding milk 
from the treated quarters. Dairymen 
must understand that this penicillin or 
any other antibiotic pl"esents a problem to 
the milk plant operator, since pasteuriza
tion temperatures do not destroy the 
penicillin. 

ANTIBICJITICS AFFECT THE MANUFACTURE 
OF FERMENTED DAIRY PRODUCTS 

A number of reports have been made 
of specific instances where antibiotics have 
adversely affected the production of cer

. tain dairy products (1, 6, 8 and 9). ·Some 
of these reports are : 

1. The presence of 0.5 unit of penicillin 
per cc. of milk resulted in complete in
hihition of acid production by six starter 
cultm'es. 

2. The presence of 0.1 unit of penicillin 
per cc. of ihjlk resulted in marked inhibi
tion of acid production .by six starter 
cultures. 

3. The presence of 0.0'5 unit of penicillin 
. per cc. of milk resulted in moderate inhi
bition of acid production by six starter . 
cultures. 

4. The .presence of 0.0005 mg. of aureo
mycin per cc. of milk resulted in marked 
inhibition of acid production. 

5. The presence of 0.00005 mg of am·eo-

TABLE 1 

161 

Dr. C. ·s. Bryan grew up in Pennsyl
vania and received a B.S .. in dairy hus
bandry at Pennsylvania State College in 
1930. He held a graduate assistantship 
at Michigan State College 193Q-31, sub
sequently served as instrvctor, and was 
appointed professor and head of the De
partment of Surgery and Medicine in 
1944. Since 1947 he has served as Dean 
of V eteripary Medicine. 

mycin per cc. of milk had almost no effect' 
on the fermentation. , 

6. The presence of as little as 1 per 
cent of milk or cream from a treated 
quarter resulted in a restriction of acid 
production for from 4 to 6 milkings after 
treatment. Sulfanilamide, sulfamerazine 
and aureomycin were slightly less re
strictive in action. 

7. Lactic acid bacteria were restricted 
in growth and acid production in recon
stituted milk were the milk powder was 
manufactured from milk containing at 
least 1 per cent of milk from recently 
treated quarters. Under these circum
stances sulfanilamide, sulfamerazine and 
aureomycin exerted a slightly stimulating 
effect on the lactic acid bacteria. 

8. When the milk from one treated 
quarter (75,000 units of penicillin) was 
mixed with the milk from 20 untreated • 
cows, starter cultures were greatly in
hibited. 

The inhibition of starter cultures seri
ously affects the production of cottage, 
cheddar and other cheese, buttermilk and 
butter made from ripened cream. To 
produce products of high quality, the milk 
from recently treated quarters must be 
withheld from the herd milk. A mini
mum 3-day withholding period is sug
gested as ·adequate ii1 most cases. 

THE PENICILLIN MILK LEVELS FoLLOWING 1'HE AnMINISTRAT.ION OF VARious PENICILLIN 
PRoDucTs AND DosAGE LEVELS To Cows DuRING THE MIDDLE oF LAcTATION · 

Units of Units of penicillin Mr cc. of milk*; days after the administration of penicillin 
M edicatio~t forms penicillin 

1.-Med 
1 1 y,; 2 2>/, 3 4 5 6 8 9 

Penicillin in 10 cc. o-f water 25,000 1 
50,000 1 

0.06 -0.06 
0.25 0. 06 

100,000 4 
Penicillin in bougie 25,000 1 

50,000 1 

1 0.25 
0.06 '-0.06 
0.12 0.03 

100,000 2 0.5 0.03 
· Penicillin in ointment 50,000 2 1 1 

100,000 2 
Procaine penicillin in oil 300,000 40 

1 1 
4 4 

*-before a value means less than that amount of penicillin present. 
t Deceased. See this Journal, July-August, page 141. 

-0.06 
0.12 -0.06 . 

-0.03 
0. 03 -0.03 
0.5 0. 06 -0.06 
0. 5 0.12 -0.06 "oX "0: i2 2 1 0.5 -0.06 
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162 PROBLEMS FROM ANTIBIOTIC TREATMENTS 

DOES THE PRESENCE OF' ANTIB[QTICS IN 
MILK HAVE ANY EFFECT UPON THE 

CONSUMER? 

At present no specific answer can be 
given to this question. Felsenfeld a indi
cates that when penicillin first became 
available for human use physicians found 
that about 3 per cent of their patients 
reacted unfavorably to penicillin. Today 
he reveals that approximately 10 to 12 
per cent of children-not previously given 
penicillin by injection-are ·sensitive to 
penicillin. Is it possible that penicillin in 
the milk consumed by these children may 
play a part in this reaction? -

ANTIBIOTICS ARE AN Am IN A MASTITIS 
CoNTROL PROGRAM 

The following five items must be con
sidered and applied, in the order given, in 
.a successful mastitis prevention and con
tml program: 

A. Gooq, sanitary milking procedures. 
1. Arrange and/or milk cows in follow

ing order: healthy, suspicious and in
fected. 
- 2, Discard the foremilk into a strip 
cup, exclude from supply all abnormal 
milk. 

3. Wipe the udder of each cow with 
warm ( 120° F) disinfect 1 minute before 
milking. _ 

4. Exclude infected humans from milk
ing cows. 

5. Dip teat cups of milker in disinfect
ant between cows (have milk tube valve-
in head of machine open). ' 

6. The hands of person milking or 
stripping should be dipped in disinfectant 
between cows. 

7. Milk each cow regularly, rapidly, 
.and completely for udder health. 

B. Good, sanitary herd management 
:Procedures. -

1. -Proper stalls for cows. 
2. Prompt treatment of udder and teat 

injuries. · 
3. Clean and disinfect stalls upon re

moval of infected cows. 

4. Keep barn and barnyard clean and 
dry. 

5. Raise heifers as disease-free replace
ments.· 

6. Early removal of accessory teats. 
7. Preferred source of herd replace

ments : a-home raised heifers, b-purchase 
of bred heifers, c-pm-chase of milking 
cows-test before purchase. 

C. Early and accurate disgnosis. 
1. Physical examination of each cow's 

udder. 
2. Bacteriological test to determine if 

infection is present or absent. 

D. Elimination by slaughter or com
plete segregation of infected cows with 
badly damaged udders. · 

1. Such cows usually do not respond to 
udder infusion treatments. 

2. This eliminates or confines the source 
of --infection;., 

E. Early and pro~r treatment. -
1. A high percentage':':of cows, without 

marked change in the udder, recover by 
udder infusions. 

Z. Udder inHtsions are of value only 
. where infection is the cause of the mas
titis. 

3. Control measures must accompany 
treatment or recovered case may become 
reinfected. 

Mastitis treatments are of value only 
when improvements are made in the ma.n
agement procedures ; if such changes are 
not made, the treatments are relatively 
ineffective. 

SuMMARY 

The promiscuous use of antibiotics in 
the treatment of mastitis, without with
holding the milk from the treated quar
ters, results in trouble for the dairy man
ufacturing industry. The mille from 
treated quarters should be withheld from 
the main supply for at least 3 days. 

Pasteurization of milk does not destroy 
the antibiotics commonly used in the 
treatment of infectious mastitis. 

·THE DEVELOPMENT OF THE MILK AND FOOD SANITATION 
PROGRAM OF THE PUBLIC HEALTH SERVICE 

(Continued from the July-August issue, page 144) 

Experimental Laboratory . 

As the number of' communities -enforc
-ing the Public Health Service Mille Ordi
tunce increased, there was an increase in 
inquiries received from State and local 
health officers relative to problems in milk 
sanitation. Increasing use of automatic
pasteurization systems brought new prob
lems in design and operation of equip
ment.. This necessitated development of 
additional specifications for inclusion in 
the Ordinance and Code. Some of the 
numerous problems required considerable 
study and research, and in order to deal 
most effectively with them an experi
mental laboratory was added in 1933. 
This laboratory was designed to study 
problems chiefly of a bacteriological and 
engineering nature. Some of the investi
gations previously mentioned were car
ried out in this laboratory. The pasteur-

ization equipment in use, in the laboratory 
was all full-scale comn'lercial equipment. 

Considerable time was given in this 
laboratory to the development of a satis
factory procedure for using a non-patho
genic test organism for various milk 
sanitation studies. The test organism 
was originally isolated by Fuchs from 
pasteurized milk in 1931 and its resistance 
to heat and chlorine determined on a 
laboratory scale. An extensive study 
was later made by Moss, Thomas,- and 
Havens of the thermal characteristics of 
this test organism, a strain of Escher
ichia coli, and cultures were developed 
which are somewhat more heat resistant 
than the most heat-resistant milk-borne 
pathogen. 

This test organism was used in the 
milk can studies previously mentioned, as 
well as iti a study of the bactericidal ef
fect of the paraffining of container board 

Observations suggest that the ingestion 
of penicillin in the milk may play a part fl_';- \ 
in the increased number of human beings 'lc 
who are sensitive to penicillin injections. 

Antibiotics are an aid to a mastitis pre
vention and control program. Good, san- ' ! 
itary milking and herd managethent pro- . 
cedures are basic to udder health. -' ., 

t 
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used for single-service paper containers . 
Methods for bactericidal treatment of 
glass milk bottles are not generally ap
plicable to bactericidal treatment of sin
gle-service paper containers. However, 
in the paraffining process, which is used 
primarily to waterproof the paper con
tainers, relatively high paraffin temperar. 
tures are used, and this study was madej 
to determine whether the process might~ 
also provide adequate bactericidal treat-· 
ment for the paper containers. 

The experimental laboratory was dis
continued with the outbreak of World 
War II. Laboratory researches in milk 
and food sanitation problems were in
augurated in 1945 at the Water and 
Sanitation Investigations Station in Cin
cinnati, later known as the Environmental 
Health Center. Among these were studies 
on the effects of detergents on water 
hardness in 19'46 by Chemists Edward H. 
-Mann, Clarence C. Ruchhoft, and Francis 
I. N cirris, who the same year developed 
a performance test for rating the over-all 
efficiency of- various detergents used in 
cleaning milk and food utensils. In • 
1948, Bacteriologists George R. Weber ' 
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and Luther A. Black ·investigated in
hibitors for neutralizing the germicidal 
action of quaternary ammonium com
pounds, and developed a laboratory pro
cedure for evaluating the practical per
formance of quaternaries and other 
germicides proposed for sanitizing food 
utensils. Staining procedures for the 
microscopic examination of milk were 
studied by Bacteriologists Benjamin S. 
Levine and Black, and a new procedure 
was proposed in 1948. In 1949, Thomas 
investigated the operation of several 
types of home milk pasteurizers and sug
gested improvements. In 1950, the ger
micidal properties of chloramine-T were 
investigated by Black and of quaternary 
ammonium compounds by Bacteriologists 
Chester T. Butterfield, Elsie Wattie, and 
Cecil W. Ohambers. Several other stud
ies of laboratory methods used in milk 
and food sanitation have been conducted 
by the Milk and Food Laboratory, under 
Black. 

World. War II Activities 

T\le · wartime shift of population to 
military and war-industry areas created 
problems in sanitation. Under the Emer
gency Health and Sanitation Program, 
milk and food specialists were called to 
active duty in the Reserve Corps and as
signed to such areas to assist military 
and civilian health authorities in develop
ing adequate supplies of safe milk and in 
improving restaurant sanitation. In 
1944, 24 milk and food specialists were on 
duty in war areas, in addition to 16 as
signed to the nine District offices. Seven 
mobile laboratories were equipped and 
assigned to war areas lacking laboratory 
facilities. During 1944 these mobile lab
oratories examined over .30,000 samples 
of milk, water, and restaurant utensils in 
88 war areas in 22 States and found 
many insanitary conditions. These pro
grams were discontinued in June 19'46. 

Beginning in 1941 Black was assigned 
to a survey of .milk laboratories in .war 
areas to determine compliance with the 
Standard Methods recommended by the 
American Public Health Association and 
to improve their techniques. By the end 
of 1943 a total of 408 official laboratories 
had been surveyed in 48 States. 

Many problems in milk sanitation were 
presented by the war. Assistance was 
given to the War Production Board in 
establishing priorities for the manufac
ture of dairy equipment, to the Office of 
Defense Transportation on milk delivery 
equipment, and to the Army Veterinary 
Corps in establishing standards for mille 
A national inventory of needs for milk 
pasteurization facilities was undertaken 
in 1943. 

Because of world conditions, at the re
quest of the N a tiona! Security Resources 
Board early in 1950, the Public Health 
Service prepared detailed plans for sani
tary control in case of an emergency, in
cluding food refrigeration, milk sanitation, 
and food sanitation. 

Interstate Milk.Shippers 

In times of local milk shortages, such 
as developed in many war areas and 
exist even in peace time in some sections 
and particularly during certain seasons, the 

acceptance of milk from other milk sheds 
is i1mde difficult by lack of uniformity in 
milk regulations. In 1939 the Council of 
State Governments called a meeting of 
mid-western States at which an agree
ment was reached on uniform standards 
for milk shipped interstate for manufac
tured products. The restrictions on inter
state trade in milk were studied and dis
ctissed by Fuchs at a nation-wide meeting 
on trade barriers called by the Depart
ment of Commerce in 1942. Spurred by 
the needs of certain States, the Confer
ence of State and Territorial Health 
Authorities in 1944, and again in subse
quent years, requested the Public Health 
Service to prepare a plan .for the certifica
tion of interstate milk shippers. The sub
ject was discussed in 1944 by the Ameri- · 
can Public Health Association, which in 
1946 appointed a Committee on Reciprocal 
Sanitary Milk Control. 

Accordingly, a plan was developed by 
the Public Health Service abd all States 
were notified by a letter front·· Surgeon 
General Farran dated December 31, 1946. 
The plan provides for sanitary supervision 
and ratings of shippers by the State of 
origin, with certification of such ratings 
by the Service. The purposes are to 
improve the quality of milk shipped inter
state, to ensure receiving areas against 
laxity of control, and t9 eliminate mul
tiple inspections of the same source by 
officials from different areas. The plan 
was thoroughly discussed- and approved 
at a national meeting on interstate milk 
shipments .held in St. Louis in June 1950. 

Frozen Desserts Ordinance and Code 

In view of the lesser pubiic health 
hazard involved, most health departments 
have ·devoted less attention to the sanitary 
control of frozen desserts such as ice 
cream, sherbet, and water ice, than of 
mille Nevertheless, the ten ice cream
borne outbreaks reported from 1934 to 
1938 indicated that a definite health haz
ard does exist. 

The Public Health Service became 
actively interested in frozen desserts 
sanitation -Jn 1935 when it was invited 
by the Memphis City Health Department 
to cooperate in formulating the Memphis 
frozen desserts ordinance. Upon inet·eas
ing demands from health officers for rec
ommended standards, the first draft of a 

. frozen desserts ordinance ' was prepared 
by the Public Health Service for con
sideration by a specially appointed Ad
visory Board on Frozen Desserts in July 
1937. As a result of discussions several 
succeeding drafts were prepa1;ed. The 
final draft was published in the January 
1940 issue of the Journal of Milk Tech
nology. A code was added in the March 
1940 draft, and after a further slight 
revision by the Advisory Board, the May 
1940 edition of the Frozen Desserts Ordi~ 
nance and Code Recommended by the 
Public Health Service was finally issued 
in mimeographed form. This is the 
current edition. 

Although no effort has been made by 
the Public Health Service to promote 
the adoption of this ordinance, it has been 
adopted by 17 large cities and one county. 
It has also been adopted as State regula
tions by Florida, Nevada, and Hawaii, 
and is used as an unofficial guide by 
Oklahoma, New Mexico, and Texas. 

The' recommended ordinance e~tablishes 
a higher temperature for the pasteuriza
tion of ice cream mix (155 degrees· F. for 
30 minutes) than is used for milk ( 14~ 
degrees F. for 30 minutes). The reason~ 
are ( 1) bacteria, including certain patho
gens, are protected by the sugar and the 
stabilizer used as ingredients of ice cream, 
and (2) flavor and cream line disturb
ances need not be guarded against as in 
the case of milk. In 1949, several indus
try groups requtlsted guidance from the 
Public Health Service in establishing 
standards for high-temperature short
time pasteurization of ice cream mix. 
On the basis of tests conducted by indus
try and university interests, the Public 
Health Service has tentatively approved 
175 degrees. F. for 25 seconds as being 
bactericidally equivalent to 155 degrees 
F. for 30 minutes, but has not approved 
190c..200 degrees F.· with no appreci<tble 
holding time, pending results of studies 
now in progress. 

Development of Recommended Standards 
for Sanitation of Food Establishments 

. The Public Health Service first be
came actively interested in the' sanitation 
of eating and drinking establishments in 
1934. In that year minimum restaurant 
sanitation regulations were proposed by 
the Conference of State and Territorial 
Health Authorities, the National Res
taurant Code Authority, and the Public 
Health Service, for approval ·by 'the N a
tiona! Recovery Administrator in connec
tion with Section IV, Article VIII of the 
Code of Fair Competition for the Restau
rant Industry. These regulations were 
never put into .effect, as the National 
Recovery Act was declared unconstitUr 
donal by the Supreme Court not long 
afterwards. 

Next, at the request of some health 
officers for a suggested form of ordinance 
for local use, the Public Health Service 
prepared the December 19'3'5 draft of an 
Ordinance Regulating Food and Drink 
Establishments. After a detailed study of 
existing municipal ordinances and State 
regulations, a tentative Ordinance and 
Code Regulating Eating and Drinking 
Establishments was issued in mimeo-

. graphed form in March 1938. It was not 
until 1940 that the Sanitation Advisory 
Board had an opportunity to review the 
tentative edition and to consider proposed. 
amendments. The first non-tentative edi
tion of the recommended Ordinance and 
Code Regulating Eating and Drinking 
Establishments was then issued in mimeo
graphed form in June 1940. 
· The 1940 edition was soon adopted by 

several hundred cities and counties and 
even by a few States. Experience in its 
enforcement brought suggestions from 
many health officers for its improvement. 
These and, other suggested changes were 
considered by the Sanitation Advisory 
Board in 1942 and, as a result, the first 
printed edition of the Ordinance and 
Code was issued in July 1943 as Public 
Health Bulletin No. 220. This is the 
current edition. 

A number of problems were involved 
in drafting an ordinance that would be 
generally applicable. The Advisory 
Board concluded that the conflicting opin-

i 

'' i .,, ,, 
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ions of health officers ori the value of 
routine examinations of food handlers did 
not warrant such a requirement. The 
question of enforcement methods was 
settled by offering two different forms of 
the ordinance, one a grading type which 
permits enforcement by degrading or per
mit revocation, or both ; the other a non
grading minimum-requirements type en
fprceable by permit revocation only. In 
the grading type, the competitive effect of 
grading on public patronage tends to 
.iinprove conditions in restaurants, there
by aiding in enforcement. 

The principal proposal for improve
ment of the restaurant code is that its 
scope be broadened to include not only 
eating and drinking establishments but 
also all other types of food establish
ments. This has been recommended by 
many health officers and by the 1946 
Conference of State and Territorial 
Health Officers. 

The recommended restaurant ordi
nance, or one based thereon, has become 
the law or regulations of 29 of the States 
and the District of Columbia, in 19 of 
which it is enforced State-wide. It has 
also been adopted by 212 counties and 
529 municipalities located in 43 States. 
and the Territory of Alaska. The popu- · 
lation coverage exceeds 7D-,OOO,OOO. 

Since the beginning of World War II 
the need for control of eating-establish
ment sanitation has been recognized as 
never before. Many communities, spurred 
by the public clamor for cleaner food 
service, have inaugurated this activity. 
This acc.ounts. for the rapid growth of 
adoptions of the recommended restaurant 
ordinance. A chronological cumulative 
tabulation of adoptions by 5-year periods 
is given below. 

"' State Law State-wide 
Year 01' Regulations Enforcement 

1935 0 0 
1940 8 5 
1945 25* 15'' 
1950 29* 19* 

* Also the District of Columbia 

Disease Outbreaks .from Food 

Since 1938 the Public Health Service 
has collected and compiled annual reports 
of disease outbreaks traced to food and 
water submitted by State health depart
ments, in addition to those from milk and 
milk pro.dticts which were begun 15 years 
earlier. The latest year for which a 
report has been issued is 1948. During 
the 11-year period 1938 to 1948-, inclusive, 
there was reported an annual average of 
37 outbreaks from water, 34 from milk, 
and 246 from other foods. In other 
words, outbreaks traced to other foods 
have been six to seven times more numer
ous than those from water or milk. An
otber significant . feature is the trend: 
Whereas outbreaks attributed to water 
and to milk declined during the period by 
more than 50 percent, a steady increase 
occurred in outbreaks traced to other 
foods. That the reported outbreaks and 
cases represent only a fraction of those 
actually occurring is indicated by an 
analysis of the reports for 1938 and 1939 
by Frank and ·Fuchs. 

These figures offer an obvious chal
lenge to health officers and sanitarians to 
.control the cause of food-borne disease. 

Protection of water and ·milk supplies 
deserves continued effort, but food sani
tation obviously demands increased em
phasis. 

Training and Educational Activities 

Although adequate legal standards are 
essential, the mere adoption of a recom
mended ordinance does not guarantee 
proper enforcement. To promote effec
tive enforcement by State and local 
health authorities, the Public Health 
Service has undertaken a number of edu
cational and training activities. 

It has long been recognized that the 
limited Public Health Service staff en
gaged in milk and food sanitation. could 

. achieve maximum results through advi
sory, stimulative, and educational meth
ods. Since the beginning of the program 
th\'! Senr.ice has trained new State per
sonnel upon the reqJJ.est of ·the State 
health departments. Th~{l has been ac
complished largely by the:'>Regional milk
and food consultants of the'·'Service work
ing with State sanitarians to demonstrate 
proper methods of inspection, sampling, 
laboratory procedures, grading, rating of 
communities, record keeping, and admin
istration. It also has provided in-service 
training for State and local sanitarians 
through seminars of. three to five days' 
duration conducted periodically in colla
boration with the States on a State or 
Regional basis. During the period 1937 
to 1949, 115 milk and food sanitation 
seminars were held throughout the coun
try with an attendance of over 7,700 
State and locaf sanitarians. In addition 
to these · seminars, in-service training 
cours.es are being given to sanitarians and 

No. of No. of Poj>u.lation 
Count>es Cities 1940 Census 

0 1 4,653 
15 40 10,576,992 

167 354 47,791,463 
212 529 '71,000,000 

to milk and food laboratory technicians 
by Service personnel. 

In order to measure the degree of res
taurant ordinance enforcement in a com
munity, a rating procedure and form 
were developed in 1944 similar to those 
for milk shed's, and have been widely . 
used by the States. Such a rating repre
sents the weighted percentage compliance 
of a group of establishments, selected at 
random within a community, with the 
sanitation· standards of the -recommended 
ordinance. When made before the adop
tion of a local program, and periodically 
thereafter, such ratings are of value in 
measuring achievement and stimulating 
improvement. 

During the past eight years major atten
tion has be€ln devoted to the education and 
training of food and milk handlers. To
day it is generally recognized that educa
tion of food handlers is an effective 
method of obtaining compliance with sani
tation standards. Beginning late in 1942, 
the Public Health Service has conducted 
a large number· of demonstration classes 
in cooperation with State and local health 
departments, local restaurant and dairy 
associations, and other civic groups in 
order to stimulate the development of 

food handler training courses by States 
and cities. During the period 1943 to 
1949, more than 300 demonstration 
schools were held for food service em
ployees in restaurants, on interstat~ car
riers, at military and other Federal es
tablishments, and in hospitals, ' with an 
attendance of over 100,000. From 1944 
to 1949, 70 demonstration schools were 
held for milk producers and milk plant 
employees with an attendance of over 
6,000. Largely as a result of the impetus 
from these demonstrations, organized 
food handler schools are now being con
ducted throughout the United States as 
well as in Canada and Great Britain. 
Many audio-visual aids were developed 
for use at these training courses. 

Sanitary Food Equipment 

A basic requirement of the ordinances 
recommended by the Public Health Serv
ice is that containers, utensils, and equip
ment shall be so designed and constructed 
that every food-contact surface is readily 
accessible for cleaning and inspection and 
is smooth, noncorroclible, and noq-toxic. 
For many years State and local health 
.departments. have, upon request, been 
furnished confidential opinions concern
ing compliance with specific materials and 
equipment as a guide to local acceptance. 
A similar service has been rendered to 
other offices of the Public Health Service 
and to other Federal agencies. Manu
facturers of equipment have requested 
assistance in the development of equip
ment that complies with its standards and 
will be acceptable to local and State 
health departments. As a result of pres
sure from the industry, the Service fin
ally adopted a policy in 1949 of issuing 
written statements concerning compliance 
of specific models with its published 
standards. These requests have involved 
the investigation of many types of equip
ment. In addition the Service is repre
sented on the 3-A Sanitary Standards 
Committee on Dairy Equipment and on 
the Joint Committee on Food Equipment 
Standards. · 

Current Mille and Food Sanitarian 
Program 

In its milk and food sanitation activities 
the Public Health Service acts in an ad
visory, stimulative, and research capacity. 
Actual enforcement is the responsibility of 
State and local regulatory authorities. 
The ServiCe has no legal jurisdiction in 
the control of sanitary conditions except l · 
on interstate carriers. It is the aim of . I, 
the Public Health Service to promote the ~ 
establishment of effective, well-balanced 
milk and food sanitation programs in each 
State, to stimulate the adoption of effec" 
tive . State and local control legislation, 
and to encourage adequate enforcement 
through appropriate legal and educa
tional measures. 

To implement these aims the Milk and 
Food Branch engages in the following 
activities : 

1. Compiles annual reports of disease 
outbreaks traced to water, milk and milk 
products, and other foods. 

2. Prepares and revises model sanitary 
ordinances on milk, milk products, and 
food establishments. 

(Continued on page X) 
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FLORIDA AssociATION OF MILK SANITARIANS 
President, L. T. Smith .... , .• ,, ... ·.Jacksonville 
Vice-President, R. R. Hood., ........ Pensacola 
Secretary-Treasurer, Dr. H. H. Wilkowske, 

Dairy Department, University of Florida, 
Gainesville 

Members of Ex-ec,.tive Committee: 
L. L. Chaffee. , , .. , ........ St. Petersburg 
C. 0. Stay ........................ Miami 
P. D. Shirley ..................... Tampa 

INDIANA MnK SANITARIANS AssociATION 
President, James McCoy, Indiana State Board 

of Health, Indianapolis, Indiana 
President Elect, George White 

Evansville, Indiana 
First Vice-Pnsident, Russell Cunningham 

Laporte, Indiana 
Second Vice-President, John· Schlegel 

Indianapolis, Indiana 
Secretary-Treasurer, Joe Schneider., Department 

of Public Health, Indiana University Med· 
ical Center, Indianapolis, Indiana 

IowA AssociATION OF MILK SANITARIANS 
President, A. T. Getz ...•. , ... , ..•.. , ...... Ames 
Vice-President, F. -w. Kreamer ..... , .. Manchester 
Secret<Wy-Treamrer, R. A. Belknap, City Depart-

ment of Health, Des Moines 

-MicHIGAN AssociATION oF SANITARIANS 
President, Milo Wilson ............. Ludington 
First Vice-President, Lyle Littlefield., .Lansing 
Second Vice-President, W. L. Ettesvold 

Gratld Rapids 
Secretary-Treasurer, James Axelsen, City Health 

Department, 218 East Huron Stl·eet, Ann· 
Arbor 

Assistant Secretary-Treasurer, Morton Hilbert 
Eloise 

Directors: 
C. V. Roose .... , .•.... ,, ...... Hillsdale 
Dr. W. L. Mailman .......... East Lansing 
Jerald Peters ......... _Saulte Sainte Marie 

MINNESOTA MILK SANITARIANS AssociATioN 
President, Owen Owens ••......•••••.••. Rochester 
Vice-President, Thomas Stibal .......•. Hutchinson 
Secretary-Treasurer, Dr. J. C. Olson, Jr.; Associate 

Professor of Dairy Bacteriology, Dairy Divi
sion, Unversity of Minnesota, St. Paul 1, Minn. 

Board of Directors: Ruben W. Koivisto, Leonard 
G. Sinton, Robert R. Dalton, C. H. Mattson, 
Reuben M. Olander, . A. L. Sjowall. 

MissoURI AssociATION OF Mitic AND FooD 
SANITARIANS ·~ 

President, J, H. Barlow., ..• ,, ..•.. :·; .Lebanon 
Vice-President, George Bauer ....•.. Springfield 
Secretary-Treas,.rer, J, L. Rowland, Director, 

Bureau of Food and Drugs, Jefferson City 

NEw YoRK STATE AssociATioN OF MILK 
SANITARIANS 

President, A. B. Quencer ......•... New York City 
Vice'President, Claude Woodward, .......... Utica 
Secretary-Trcarurer, C. W. Weber, 18 . Dove St., 

Albany 6, N. Y. 

OKLAHOMA AssociATION OF MILK AND FooD 
SANIT~RIANS 

President, Harl'er Orth .•••.••••••.....• Shawnee 
First Vice-Pres<dent, Clyde Harris .• Oklahoma City 
Second Vice-President, D. C. Cleveland, .... Durant 
Third Vice-President, R. Kay Matthews •.• Wewoka 
Secretary-Treasurer, R. L. Howell •• , • , , . Tahlequah KANSAS AssociATION OF MILK SANITARIANS 

President, Roy Mitchell •••••••••...•. Arkansas City 
First Vice-President, Ray Fair ....••...... Parsons VIRGINIA AssociATION OF MILK SANITARIANS 
Second Vice-President, Grove Gilliland .• Dodge City p 'd t J D H b p h 
Secretary-Treasltrer, Ivan Van Nortwick, Chief res. en' · · an my.············· ortsmout 

Milk Sanitarian, State Board of Health, Topeka Vice-President, C. G. Knick ... , ........ Lexington 
Auditors: - Secretary-Treas,.rer, A. A. Pais, State Health De-

Don Reed, .•. , ..•••..•• • , .. • , .... Coffeyville A "dR~;;~ent, Richmond 
Wilbur Palmer •••.......•.••........ Wichita- L. A. Huff ...... ,.,., ... , .. , ....... Roanoke 

Public Relations, Gene K. Lockard ..... , .. Topeka D. L. S. Woods.,, ........ , ..... Waynesboro 

Associations Which Have Designated the 
JOURNAL of MILK and FOOD TECHNOLOGY 

As Their Official Organ ., 
CALIFORNIA AssoCIATIOII' OF DAIRY AND MILK Treasurer, . Curtis W. Chaffee, Department of 

SANITARIANS Farms and Markets, State Office Building, 
President, B. Q, Engle, San Francisco 21, California Hartford ' · 
First Vice-President, Robert L. Clayton, San Diego, INDIANAPOLIS DAIRY TEcHNOLOGY CLUB 

· California Preside-nt, 0. Reed,, .. ,, ..• , ...... , .. Indianapolis 
Sectmd Vice-President, E. H. Biles, Sr., Oakland 9, Vice-President, E. Alsop, ............ Indianapolis 

California Secretary, F. J. Babel, Purdue University 
Secretary-Treasurer, D. A. Cordray, California West Lafayette 

State Department of Agriculture, Bureau of Assistant Secretary, W. K. Moseley. •., Indianapolis 
Dairy Service, 1035 Jennings Avenue, Santa Treas,.rer, W. Howe. • • • • .. • •, • .. ,, .. Indianapolis 
Rosa, California MASSACHUSETTS MILK INSPECTORS' AssociATION 

Auditors, Earl Eichner; State Department of Agri- President, Edward Williams,, .... West Springfield 
culture, San Francisco, California Vice-President, Joseph J, Donovan ....•.. Brookline 

· J, R. Foster, Los Angeles, California Secretary-Treasurer, John J. Curtin, 57 Germain 
CENTRAL ILLINOIS DAIRY TECHNOLOGY SociETY Ave., Quincy 69, Mass. 

p 'd t L p H d D Publicity Officer, John J, Manning, Milk Control 
-/i~":.P~~lide;.t, M. B. eB~~;.;a'sh·.·.·.·.·.·.·.·.·.·.·.· .. P~~~~~ Board, 140 Washington St., Boston. 
Treasurer, Robert Johnston .............•• Pontiac METROPOLITAN DAIRY TECHNOLOGY SociETY 
Secretary, P. H .. Tracy, Dept. of Food Technology, President, Pan! Corash.,., ..• , .. New York, N. Y. 

University of 'Illinois, Urbana, Ill. Vice-President, G. L. Franke ••• Farmingdale, N. Y. 
Corresponding Secretary, J, W. Hayes .•. Princeton Secretary-Treasurer, F. H. Pletcher, L. I. Agri. & 
Sergeant-at-Arms, :('au! Lierman .••••... Champa:ign Tech. Institute, Farmingdale, N. Y. 
' CHICAGO DAIRY TECHN~LOGY SociETY Sergeant-at-Arms, Alexander Brown, Long Island 

President, Adolph Brunner.,, .. ,, .••. , .... Chicago City, N.Y. 
Vice-President, Paul P..,.tz,. .......•. , .•. , .Chicago PHILADELPHIA DAIRY TECHNOLOGY SociETY 
Treamrer, Robert W. ·Atkms .......•... Gary, Ind. Preside_nt, Dr. John L. Barnhart.,, .Philadelphia 
Secretary, P. H. Tracy, University of Illinois, First Vice-President, Dr. R. E. Hittle 

Urbana Philadelphia 
·"'"'Sergeant-at-Arms, Dave Oatman. • •• ,., .. , ,Chicago Second Vice-President, W. S. Holmes 
,!Iff ~~CoNNECTICUT AssociATION OF DAIRY AND Foon Philadelphia 
~~ SANITARIANS Secretary-Treamrer, Donald D. Hayes, Turner 

President, Leonard R. Dowd .. ,.,., ... , .Storrs & Westcott, Inc., 1327 N. Marston St., 
Vice-President, Fred K. Armstrong., .. Branford Philadelphia 21, Pa. 
Secretary, H. Clifford Goslee, Department of Assistant Treas,.rer, Thomas Weddell 

Farms and Markets, State Office Building, Philadelphia 
Hartford Assistant Secretary, Alan Moore .... Philadelphia 

-~----.~~·--~-~--]::1 
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WASHINGTON STATE MILK SANITARIANS' 
AssociATION 

President, Leslie E. Jenne .... ,, .. ,, .. Olympia 
Vice-President, David Jones .. , .......• Everett 
Secretary-Treasurer, L. 0. Tucker, State De-

partment of Health, Smith Tower Buil4ing, 
Seattle, Washington · 

WisCONSIN MILK SANITARIANs' AssopATION 
President, Palmer Welsh ....... , .. ,,. ,New Glarus 
Vice-President, Myron L. Clark ...... , .... Oshkosh 
Secretary-Treasurer, L, W. Brown, Wisconsin State 

Department of Agriculture, Madison 
Directors: 

George E. Carroll ................. West Allis 
Leo W .. Neitzel. ....•••..... Wisconsin Rapids 

A"ditors: 
C. A. Mohr ......................... Madison 
Vivian G. Rowl'ey. : ••............... Madison 

West Enters Industry 
Mr. George West, Secretary

Treasurer of the INTERNATIONAL 

AssociATION OF MILK AND FooD 

SANITARIANS, INc., has· resigned his 

position as Director of the Food 

and Sanitation Division, Rochester 

Health Bureau, to enter commercial 

employ. He will take charge of 

milk plant operations and related 

services of the Genesee Valley Coop

eratives, with headquarters in Roch
ester. He had served for twenty-six 

years in the employ of the city but 
felt that he could no longer continue 

to make the financial sacrifices that 

• continuance in his municipal position 
entailed. He will continue his offi

cial duties with the Association as its 

elected officer in view of the relief 

from the mounting volume of its 

work by the appointment of an Ex

ecutive Secretary (see page 152). 

Molyneux Joins New York State 
Health Department 

Mr. Gordon W. Molyneux has 

been appointed Senior Milk Sani

tarian (restaurants), in the Milk 

and Restaurant Sanitation Section, 

Bureau of Environmental Sanita

tion, New York State Department 

of Health. 
He has had extensive service in 

this field. After serving with the 

Albany City Health Department, he 

served with the West chester County 

Health Department where for 18 
years he was in charge of the milk 

control program. More recently he 

was Supervising Milk and Food 

Sanitation in charge of the Bureau 

of Milk and Food Sanitation of the 

Yonkers Department of Health. 

In his new position, Mr. Molyneux 

will provide consultant service for 

the country and city units engaged 

in the conduct of food handler 

training courses. 

l 

'i 

" 'I ., 

:!·i 
!' 
!,' 
l 

lr!: 
!:;! 
' 
!i[ 
1·, 

~:H: 

ii:· 
rrf. 

i:Ji 
jo::. 

~~ ,,., 
I' 

i'l!i 
i'il 
!i: 
ill 
II·' 

' :;i:' •· 
I . ' 

" ,;i 

''I:'' 
··ill ,:u,. 

'·if. 
:,·I' 

:: 

!J 
I 

.i 
·I 

'.'!] 



166 

California Association of Dairy 
and Milk Sanitarians 

The annual meeting of the Cali
fornia Association of Dairy and 
Milk Sanitarians will be held in San 
Francisco, October 15 to 17 .inclu
sive: On the first day, October 15, 
Mr. 0. A. Ghiggoile will conduct 
a refresher course limited to dairy 
control officials. At the general 
meetings papers will be presented on 
the following subjects : good house
keeping, public health problems, 
dairy building construction, H -S 
pasteurization, milking machine san
itation, dairy inspection, brucellosis, 
with panel discussion. 

Oklah.;ma Dairy Industry 
Conference 

The ai:mual Oklahoma Dairy In
dustry Conference will be held at the 
Oklahoma Agricultural . and Me
chanical College, October 31 through 
November 3, 1951. The conference 
will include discussions and clemoh
strations on the manufacture of 
various dairy products and problems 
of plant operations. For additional 
information, write to the Depart
ment of Dairying, Oklahoma A. & 
M. College, Stillwater, Okla. 

News Items 
Connecticut Association of Dairy 

and Food Sanitarians 

Three new members were elected 
to the Board of Governors: Mr. 
Barns from Norwalk, representing 
state and municipal inspectors ; Mr. 
Jackson from Elmwood, represent
ing industry; and Mr. McK;inster 
from New Haven, representing sales 
and service. This method of oper
ating our association seems to be 
working out very well. 

H. CLIFFORD GosLEE· 
Secretary 

Philadelphia Dairy Technology 
Society 

The May meeting of the. Phila~ 
delphia Dairy Technology Society 
was addressed by Dr. D. V. Joseph
son, Head of t~1e Department of 
Dairy Husbandry, on "Current Re
search at Pennsylvania State Col
lege." The next meeting of the 
Society will be held on the second 
Thursday of October. 

DoNALD D. HAYES 
Secretary-Treasu.rer 

American Dairy Science Association Honors Scientists 

Left to right H. B. Henderson (University of Georgia, new vice-president of ADSA) ; 
Dr. John K: Loosli (Cornell University); Dr. S. T. Coulter (University of Minne
sota) ; H. A. Bendixen (Washington State College, and new president of ADSA); 
Dr. T. W. Gullickson (University of Minnesota); E. J. Perry (New Jersey Agri
cultural Extension Service). 

Dairy Technology ConfereJ?,ces 

The Division of Universit:/ Ex
tension announces a series of five 
conferences to. be conducted by the 
Department of Food Technology for 
those interested in the field of dairy 
technology .. during the coming year. 
These meetings will be held on the 
campus of th,e University of Illinois, 
Urbana. The schedule for these 
meetings is as follows : 
Soft Ice Cream and 

Ice Milk .............. Nov. 6 & 7, 1951 

Dairy Stores ... , ........ Dec. 4 & 5, 1951 

Starters and Fermented 
Milk Drinks .......... Mar. 4 & 5, 1952 

Plant Sanitation ........ Apr. 1 & 2, 1952 
High-Temperature 

Short-Time Pasteur-
. ization ................ May 6 & 7, 1952 

Details of each pni»gram will be 
available at a later elate. For further 
information, contact R. K. Newton, 
Supervisor of Conferences, 713Yz 
South Wright Street, Champaign, 
Illinois. 

Illi-Wis Dairy .·Technology 
Society 

The last regular meeting of the 
-society for this season was held on 
May 15 at Freeport, Illinois. Pro
fessor P. H. Tracy addressed it on 
the subject, "Is There a Place for 
a Low Fat Product in the Ice Cream 
Family?". 

The next meeting .will be held on 
the third- Tuesday of October at the 
Faust Hotel in Rockford, Illinois. 

STANLEY J. GoLDSCHMIDT 
Recording Secretary 

Michiana Dairy Technology Club 
President, E. S. Grady, Grady Milk Company, 

Elkhart, Indiana I. 
Vice-President, R. W. Peterson, Elgin Milk l, 

Products, Galien, Michigan .J 
Treasurer, Glen Easton, National Milk Com

pany, South Bend, Indiana 
Secretary, H. Scott Porter, Milk Council, 306 

Whitcomb-Keller Building, South Bend 1, 
Indiana 

r' '. 

The May n1eeting was helcl at the 
LaSalle Hotel, South Bend, Indiana. 
Mr. H. J. Muldoon spoke on 
"Greater Sales Through Better 
Merchandizing." The annual meet
i11g was held on June 6 at Klinger 
Lake Country Club, Klinger . Lake; @} 
Michigan. 

H. ScoTT PoRTER 
Secretary 



Program for Detroit Dairy 
Technology Society 

October 8, 1951: 

E. C. Scott, Crest Foods Com
pany, Ashton, Illinois, "Whipping 
Aids and Emulsifiers for Ice Cream." 

November 12, 1951 : 

R. P. Mears, Northland Dairy 
Division, General Foods Corpora
tion, Evart, Michiga!J, "Chocolate 
Products in Ice Cream and Milk." 

December 10, 1951: 

Edward C. Prophet, Geology and 
Geography, Michigan State Cpllege, 
East Lansing, Michigan, "Geog
raphy in the News." 

P. S. LucAs. 
Secretary 

Western Michigan Dairy Tech
. nology Society 

Since the membership of the 
Western Michigan Dairy Tech
nology Society covers quite a large 
area, the ·May meeting was moved 
from Grand Rapids to Kalamazoo. 
The change in meeting place was in 
response to an invitation received 
from the Vice-President of the So
ciety, Oscar Rothi of the Lockshore 
Farms Dairy of Kalamazoo. The 
meeting was well attended and many 
dairy plant operators from this area 
attended a meeting of the Society for 
the first time. Perhaps other loca-

. tions in western Michigan will occa
sionally be selected as the meeting 
place in the future to acquaint more 
people of the industry with work of 
the organization. Dr. C. Huffman, 
of the Dairy Department, Michigan 
State College, was the speaker and 
the title of his talk was "Milk Adds 
Up." 

The June meeting of the Society 
was · held at the Highland Country 
Club, Grand Rapids. This meeting 
was one of entertainment, and was 
the last meeting until September. 

D. L. MURRAY 
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Laboratory Personnel Conference Held at N. C. State College 

A two-day conference for labora
tory personnel conducted by the 
Dairy Manufacturing Section, North 
Carolina State College, Raleigh, 
North Carolina, was held May 22 
and 23, 1951. The conference was 
given for laboratory personnel in 
dairy products plants and local health 
laboratories who are concerned with 
the chemical and bacteriological anal
ysis of dairy products. 

Personnd Needs for Environ· 
mental Health and Sanitation 

Field* 

A recent survey about job avail
ability in the environmental health 
and sanitation field, conducted by 
Sanitary Engineer Arthur P. Miller, 
Public Health Service, has revealed 
the following needs : 

All. other 
. Professional professional 

engineers categories· 
Number of existing 

vacancies (funds 
available) 107 152 

Number of persons 
who could be em
ployed if funds 
were available 482 881 

Present and future 
requirements five 
years from now 1,574 4,582 

* Reprinted with permission from Pub. Health 
Repts., April 27, 1951. 

The subject material presented 
and discussed was based on pro-:: 
cedures in Standard Methods for thi· 
Exam,ination of Dairy Products. 

Those attending the conference in
cluded seventy-six representatives 
from local health department labora
tories, fourteen from dairy plant 
laboratories, and two from Armed 
Forces laboratories. 

New Personnel at National Dairy 
Research Laboratories, Inc. 

Dr. Byron H. W ehh has accepted 
appointment as a senior· scientist 
with the National Dairy. Research 
Laboratories, Oakdale, Long Island, 
N ~w York, and will act as a scientific 
adviser on the staff of Dr. Arnold H. 
Johnson, Vice-President and Direc
tor· of Research. Dr. Webb is cur
rently principal dairy technologist in 
the U. S. Bureau of Dairy Industry, 
which he joined in 1926. 

Dr. Edwin G. Stimpson has been 
appointed Assistant Director for Bio
chemistry, Division of Nutrition and 
Biocheniistry of National Dairy Re
search Laboratories, Oakdale, Long 
Island, N. Y. He first joined the 
National Dairy Laboratories at Bal
timore in 1930, returning there in 
1938 upon completing his graduate 
work. 
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ADVERTISEMENTS 

In the Dairy Industry, more than any other in
dustry, the importance of using only the best · 
in sanitizing methods cannot be over-em
phasized. 
In Roccal, the original quaternary ammonium 
germicide, the dairy industry is offered a 
product that is laboratory controlled and 
tested. The uniform quality of Roccal means 
uniformly good results in d6hig a·· proper 
sanitizing job. . "-
'Rocca! is a powerful germicide. In recom- ·\ 
mended dilutions, it is non-poisonous, aon
irritating. to the skin, virtually odorless and 
tasteless. 
In the dairy, Rocca! can be used for every 
sanitizing job. For tank trucks, weigh tanks, 
pasteurizers, separators, bottle . filling and 
capping machines, to keep walls and floors 
sanitary. 
Try Roccal for just one week and watch your 
bacteria counts go down . . . down . . . down! 
Write us for new booklet describing Roccal's 
uses in the dairy plant and on the producing 
farm . 

.---USES IN DAIRY INDUSTRY---:;___, 
To Sanitize: 

• MILKING MACHINES • MILK CANS 
• TEAT CUPS • WEIGH TANKS 
• COOLING TANKS • PASTEURIZERS 
• TANK TRUCKS • SEPARATORS 

• BOTTLE FILLING MACHINES and 
AS HAND and TEAT WASH 

Insist on 
·Genuine 

SUBSIDIARY OF STERLING DRUG INC. 

SADITIZIAG 
AGEDT 

.,, 
In recommended 

dilutions Roccaf 'is: 

LYf POTENT 

G1 NON-POISONOUS 

m' TASTELESS 

~ODORLESS 
~ STAINLESS· 

rB NON-IRRITATING 

~ NON-CORROSIV·E 

M STABLE 

SADITIZIDG 
AG'EDT 

Distributor of the products formerly sold by 
Special Markr:ts~Industrial 'Division of Win· 
throp·Stearns Inr.·., and Va1lillin Division of 
General Drug Company. 

1450 Broadway, New York 18, N. Y. 

Distributed in the Dairy Field by Cherry-Burrell 
Corp. and other leading. dairy supply houses. 

FORTIFY ALL YOUR MILK WITH DELTAXIN® THE PUREST KNOWN FORM OF VITAMIN D 2 
IX· 
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For more than 25 years, the Wis
consin Alumni Research Foundation 
has provided milk and food sanitar
ians with an analysis of milk and 
food products. Inquiries about the 
assay for vitamins and minerals of 
all foodstuffs are invited. 

Prompt, Efficient S,:rvice in: 

USPHS Milk and },ood Sanita· 
· tion Program 

(Continued from page 164) 

3. Undertakes field studies and advises 
the Environmental Health Center, the 
Division of Research Grants, and others 
outside the Service concerning research 
projects in milk and food. 

4. Furnishes technical and administra
tive advice and interpretations of recom
mended standards. 

5. Trains State· and local sanitarians 
through personal contacts, Regional sem
inars, and in-service training courses. 

6. Prepares technical and educational 
materials for the training of sanitarians,· 
food ser-yice employees, and the public. 

7. Conducts demonstration schools for 
food and milk handlers. 

8. Makes surveys of State and local 
conditions upon request. 

9. Certifies the sanitary compliance of 
interstate milk shippers. 

10. Consults with equipment manufac
turers on the design and construction of 
food utensils and equipment. 

11. Renders advisory and consultant 
field services to the Interstate Carrier 
Branch, other Divisions of the Service, 
and other Federal agencies. 

These activities are conducted by the 
Milk and Food Branch of the Division of 
Sanitation in Washington and the 10 
Regional offices in the field. Each Re-

• Procurement of Samples 

• Conducting of -Tests 

• Reporting of Tests 

gional office has on its staff one· or two 
milk and food consultants who receive 
technical and policy supervision from 
Washington. 

New Course in Sanitary Science 
at New York University 

A new undergraduate course in 
sanitary science, for both day and 
evening students, is being inaugu
rated this September by the New 
York University College .of Engi
neering. The new degree will lead 
to the degree of Bachelor of Science 
in Sanitary Science and is set up 
on a four-year schedule. Some of 
the specialized subjects covered in 
the new course will be: food engi
neering, water supply, sanitary en
gineering, industrial psychology, sta
tistical methods, milk and food 
sanitation, engineering economics, 
sewage and sewage treatment, epi
demiological methods, public health 
organization, and public health engi
neering. Further information can 
be obtained from the New York 
University College of Engineering, 
University Heights, New York 53, 
N.Y. 

X 

Thirtieth Annual Conference for 
Vermont Dairy Plant Operators 

and Milk Distributors 

· The Thirtieth Annual Conference 
for Vermont Dairy Plant Operators 
and Milk Distributors is scheduled 
for October 17 and 18. 

The principal speaker of the two
clay conference, according to Dr. 
Hugh Riddell, chairman of the de
partment, will be Dr. G. Malcolm 
Trout, professor of dairying, Michi
gan State College. Dr. Trout has 
clone much research work on milk 
flavors and homogenized milk, and 
has written and lectured extensively 
on these subjects. These are the 
titles of his talks before the Burling
ton meeting. 

Other subjects of leading interest 
to be discussed -are concentrated 
milk, labor utilization in milk plants, 
factors in the proper appliCation of 
coliform test to pasteurized milk and 
cream, and good housekeeping in 
milk plants. The annual dinner will 
be on Thursday, October 18. 

0. M. CAMBURN 

Director 
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ADVERTISEMENTS 

From the moment the woodman's axe 
bites into the selected tree, the paper 
used in the Canco single,service milk 
container is strictly controlled. 

Only clean, specially prepared pulp is 
used and every stage of its manu_facture 
into paper is subject to careful supervi
sion and inspection. 

As a result, the Canco single-service 
milk container is a virtually sterile pack-

- NEW YORK CHICAGO 

age for carrying milk to the consumer. 

And, having a'ccomplished this all-im
portant purpose, the Canco container is 
never used again! 

You public health officials helped de
velop tliis method of milk distribution. 
American C:an Company is proud to have 
taken a part in bringing the public the 
purest possible milk. 

SAN FRANCISCO HAMILTON, CANADA 
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ADVERTISEMENTS 

This FREE Booklet 
Tells how.Oakite Compound No. 36safely 
dissolves the minerals present in milk
stone and burned-on milk films. Breaks 
the grip of protein and fat films so they 
are easily removed by water rinse. 

Tells how to circulate Oakite Compound 
No. 36 through preheai:ers, flash pasteur
izers, regenerators, etc. Describes Oakite 
methods for removing milkstone from 
tanks, milk cans, sanitary fittings, pumps, 
piping, homogenizers, ice-cream freezers, 
cheese hoops, cloths, etc. 

Tells how Oakite Compound No. 36 cuts 
cleanup time and costs, saves equipment, 
helps keep bacteria counts low. 

FREE BOOKLET {383 sent on request. Write 
today. Oakite Products, Inc., 38C Thames 
St., New York 6, N.Y. 

XII 

DIVERSEY ., 

DILAC 

""'· ·"·IS ideal milkstone remover 

1 COMPLETELY REMOVES 
MILKSTONE 

LOW COST .•• ECONOMICAL 

3 SAFE ON EQUIPMENT 
SURFACES 

Technical data is available upon request. 

Your inquiry is invited. Write: 

THE DIVERSEY CORPORATION 
1820 Roscoe Street, Chicag~ 13, Illinois 

In Canada: 
THE DIVERSEY CORPORATION 

(Canada) LTD. 
Lakeshore Road, Port Credit, Ontario 

i 
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How close does your filler come 
to these rw'e«<f' Cemac figures? 

CREAM LINE MILK •..•.... 135 BPM .,, 

HOMOGENIZED MILK • . . . •. 130 BPM 

CHOCOLATE MILK • . . • . . . . 125 BPM 

20% ·cREA~. . . . . . . . . . . 120 BPM 
... ... , 

These are only. i-~ted capacities for 
Cemac 28 . , . they are exceeded in many 
d

1
oiries from coast to coast. 

What you see on the chart above 

are speeds we know Cemac 28 will attain. But 
there are many Cemac owners who are finding this 

filler regularly exceeds them. It's easy to realize the balanced production 

these dairies are getting. With all types of products coming down the line 

at such speeds ... production keeps moving throughout the plant. None 

of the other machinery has to slow down because of the filler ... the dairy oper

ator gets his money's worth from all his equipment throughout the daily run. 

If you're not satisfied with your bottling operation, get the complete 

performance figures on Cemac. Compare them with the filler you are now 

using or with any other filler on the market. Once you've seen what 

Cemac can do . . . you'll want a Cemac in your plant. 

C R 0 W N C 0 R K & 5 E A L CO. • Machine Sales Division • Baltimore 3, Md. 

VACUUM MILK FILLER 

Tief~?~t¥~4 
... AND REMEMBER, THE GREATEST COMBINATION OF THEM All IS 

CEMAC AND THE DACRO P-38 CAP! 
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The question was posed recently by a medical student 
while visiting Borden Research Laboratories. He said: 
"During the past ten years, clinicians have come to think 
of the physiological function of individual amino acids 
rather than of proteins as a group .. .fats, too, are thought 
of in terms of their component fatty acids. Will this trend 
continue 7 What will diet charts look like in 19617" 

Borden scientists, who recently developed Bremil, the 
fatty acid and amino acid patterns of which approximate 
closely those of human milk, supplied the answer. 
"Research in this direction is gatheri12g momentum," they 
said. "It is being pursued vigorously, not only in Borden 
Laboratories, but in many others as well. There is every 
indication that ten years hence, diet charts will place 

The 

,t: 

greater emphasis than ever on the role of basic food ele~ 
ments in body chemistry." . 

Physicians and dietitians kn~w that diet charts are 
the blueprints for maintaining health, and for building a 
new generation, sound and strong. Borden food products 
of today reflect recent developments in Borden's con
tinuing research in nutrition, which, for example, played 
an important part in the isolation of riboflavin. Boi-den 
food products of the future will certainly incorporate 
further advances in nutrition. They will figure promi
nently in the diet charts of 1961 ... and of 1971, too. 
:SREMIL Powdered Infant Food; BORDEN'S Beta Lactose; BIOLAC infant 
food; DRYCO infant food; KLIM powdered whole milk; MERRELL-SOULE 
Powdered Skimmed Milks;::MULLSOY hypoallergenic food; BORDEN'S 
Evaporated Milk; STARLAC non·fat dry milk; Instant Coffee; Fresh Milk; 
Ice Cream and Cheese are among the fine food products of 

?Jorden company 
350 Madison Avenue, New York 17, N:Y. 
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ADVERTISEMENTS 

Capped 
is Twice Protected by 

SHdd-,4u "CELLOPHANE" ~tUUU 
• Fresh, sparkling "Cellophane" Hoods protect the inner seal 

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

e They're Dust-proQf ••• Weather-proof ••• TAMPER~PROOFI 

• Nationally appr.oved by health authorities I 

'Z)~pn 

BETTEit,.HEALTH ••• 
. ·:, 

BETTER LIVING ••• by 

Bubbles have llteir place 

CHECK THIS PRODUCT ·fLOW DIAGRAM ... 

(i)} Sketches show the position of Twin Blade Impellers at each 
quarter revolution. Note ·four large chambers draw in and 
discharge four full loads at every revolution. No possibility of 
agitation or aeration. 

WAUKESHA FOUNDRY CO. ~ts~~~~~ 

You'll get. no bubbles, no aeration, no agitation 
in your product when you use the new Waukesha 

Sa~tary Pump. 
Your product comes out exactly as it goes in. 
With Twin-Impeller type of pumping, no 
air can be taken in, nor can bubbles form in the 
product pumped. The slow, gentle, positive, 
smooth, pulsation-less flow protects the quality and 
consistency of your product. 

MORE NEW WAUKESHA FEATURES • . . 
New One-Piece 0-Ring Sanitary Seal • Corrosion-Resistant 
"Waukesha Metal" throughout • Time-Saving Sanita.tion, 
no cracks or crevices inside or outside • Adjustable ball feet 
with higher floor clearance • Positive Displacement pUmping, 
no aeration • Available in V-belt (illustrated), Shiftspeed, · 
and Reeves or U. S. Variable ·speed Models - all with or 
without the Vented Cover. 

Write for the complete story on the NEW 
Waukesha P. D.* Sanitary Pump. 

*P. D.-Positive Displacement for smoothe! flow 
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ADVERTISEMENTS 

DOING A lOB 

~-
Many bottle caps serve equally well in guarding 

milk against contamination until it reaches the con

sumer. But none offer more complete protection 

after delivery than Seal-Hood and Seal-Kap. 

Both closures are easily removed. No special tool 

or prying fork is required. · The hand need never 

touch the pouring lip. And once !emoved, both 

Seal-Hood and Seal-Kap snap snugly hack on, as 

o-ften as necessary, for maximum protection till 

.the bottle is emptied. Being one-piece caps, they 

also obviate the tendency to discard a separate 

hood. 

In every respect . . . wherever they're used . . . 

Seal-Hood and Seal-Kap are doing a job of pro

tecting milk-completely. (And dairymen like the 

single-operation economy of these two closures.) 

AMERICAN _ SEAL-KAP CORP. 
11-05 .44th DRIVE, LONG ISLAND CITY 1, N.Y. 

INDEX TO ADVERTISERS 
Aluminum· Company of America .......... . 
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For Sanitarians, Field 
Men and Inspectors_ 

Mineralight is a compact port• 
able long wave ultra-violet light 
which causes fluorescence in 
milkstone,. fats, and other soils 
nat readily seen by the eye. 
Used like a flashlight. Oper.ates 
110 V-AC or batteries. Adapter 
available for 110 V-DC. Carry· 
ing case optional, but necessary 
for battery -operation. Moderate 
cost Valuable aid to any. size 
plant. Indispensable in improv· 
ing sanitary standards. Write 
for literature 
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QUAliTY FIRST! 
In our business, sanitation is a most vital aspect of 
quality. While we as manufacturers undertake the 
necessary research and inspection to keep DARI
RICH at the top in quality •.• it is your important 
function to maintain such standards in the field • 

. , 
And these efforts over the years have greatly in
creased the quality of dairy products, including the 
nationally-famous DARI-RICH Chocolate Flavored 
Milk and Drink. For your help, we thank you-and 
endorse your constant vigilance to protect the health 
of our nation. 

~a,i!Rich 
T A AD I M A AM RIG. U. ~ .. PAT. Of I 

CHOCOLATE FLAVOR SUPREME! 
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C U.LTURE MEDIA 
for Exa1nination of Milk 

BACTO-TRYPTONE GLUCOSE EXTRACT AGAR 

is recommended for use iri determining the total bacterial plate count of 

milk in accordance with the procedures of "Standard Methods for the 

Examination of Dairy Products" of the American Public Health Association . 
. , ·. 

Upon plates of medium prepared from 'Bacto~Tryptone Glucose Extract 

Agar colonies of the bacteria occurring i~ 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 Co'mmissions. 

BACTO-VIOLET RED BILE AGAR 

is widely used for direct plate counts of coliform bacteria. Upon plates 

of this medium accurate counts of these orgamsms are readily obtained. 

BACTO-BRILLIANT GREEN BILE 2% 

BACTO-FORMATE RICINOLEATE BROTH 

are very useful liquid media for detection of coliform bacteria m milk. 

Use of these media is approved in "Standard Methods." 

Specify "DIFCO" 

The Trade Name of the Pioneers in the Research and Development 
of Bacto-Peptone and Dehydrated Culture Media 

DIFCO LABORATORIES 
DET~OIT 1, o.MJCHIGAN 

Printed in U. S. A. 
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