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FOR THE 
SANITARY BACTERIOLOGIST 

"standard plate count" medium ... 8-B-L 01-298-MILK PROTEIN HYDROLYSATE AGAR (M-P H MEDIUM) -

• Officially replaces media used prior to 1953 for the examination of milk and dairy products.1•2 • Officially adopted in 

1953 for the examination of eggs and egg products.3 ·Standard plating medium for the examination of water since 1955.4 

recommended media for detection and enumeration of coliforms in milk, dairy products and water ..• , .~ 

B-8-L 01-298-MILK PlWTEIN HYDROLYSATE AGAR 8-8-L 01-122-LACTOSE BROTH 
(M-PH MEDIUM} 

8-8-L 01-114- DESOXYCHOLATE LACTOSE AGAR 

8-8-L 01-186 - BRILLIANT GREEN BILE BROTH 2% 

8-8-L 01-274-FORMATE RICINOLEATE BROTH 

8-8-L 01-286 - VIOLET RED BILE AGAR 

B-8-L 01-245-ENDO AGAR 

8-8-L 01-180- EOSIN METHYLENE BLUE AGAR !LEVINE} 

8-8-L 01-269 - LAURYL SULFATE BROTH 

8-8-L 01-183 - TRYPTICASE GLUCOSE EXTRACT AGAR 

(1) Standard Methods for the Examination of Dairy Products , ed. 10, New York, American Public Health Association, 1953. (2) Committee Report, 

Am. J. Pub. Health 42:1131 (Sept. ) 1952. (3) Microbiological Methods, report at 66th Ann . Meet. Assn . Official Agricultural Chemists, Sept. 29, 1952: 

J. Assn. Official Agr. Chern . 36 :91 (Feb.) 1953. (4) Standard Methods for Examination of Water, Sewage and Industrial Wastes, ed. 10, New York, 

American Public Health Association, 1955. 

Literature on 8-B·L's complete line of culture media and apparatus for th e microbiological laboratory sent on request. ( # 12) 

~I:J:j. BA_L!_IMORE BIO_L~GICAL LABORATORY, INC· BALTIMORE 18, MARYLAND 
A DIVISion of Becton, D_1ckmson and Company 

PHOTO COURTESY OF AMERICAN OPT ICAL COMPANY , IN STRUMENT DIVISION. 

B·B-L and Desoxycholate Agar are trademarks. 
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from 
Johnson & Johnson 
research 

RAPID· FLO® 
VACULINE® 
MILK 

... engineered by Johnson & Johnson for in-a-line 
filters. Available in 49/ 16" , 5" and 6" disks; or 2%" 

x 6Y2" tubes . 

Tell your producers with in-a-line filters about new 
RAPID-FLO VACULINE-engineered for safe 
filtration and clean milk production, plus the extra 
benefit of a RAPID-FLO® CHECK-UP for mastiti s 

and sed iment. 

FILTE~ PRODUCTS DIVISION ~ 
4949 WEST 65TH STREET • CHICAGO 38, ILLINOIS 

Copyright 1959, Joh nson & Johnson, Chicago 
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IN GRADE "A" CARTONS 
Can~o's paper containers, the original disposable cartons for milk, 
have been winning greater acceptance every year! Popular with 
homemakers everywhere, these containers are ideal for use in school 
cafeterias and vending machines. They are easy to open and close; 
provide "controlled pouring," and are compact, sturdy, sanitary. 
Yes, Canco cartons are the preferred containers for milk . . . the 
Grade "A" cartons for nature's most nearly perfect food! 

~AMERICAN CAN COMPANY 
NEW YORK · CHICAGO · NEW ORLEANS · SAN FRANCISCO 
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NOW/ from DP.lavaf. .. 

• Automated Cheddar production 

cuts manual handling 

to bare minimum 

Compact, easy to clean ... the De La val Ched-0-Matic 
automates production of cheddar cheese. 

F ROM cooking to hooping . .. the De 
Lava l Ched-0-Matic completely 
automates cheddar cheese produc­
tion. One man operates the entire 
process, and his only contact with 
the product is in guiding it from the 
press to the milling operation. 

Significant savings: Total proce.ssing 
time is cut by more than an hour on 
each batch, and the Ched-0-Matic ·' 
enables processors to realize savings 
of a penny per pound on labor alone. 

Prize winning cheese: Cheddar pro­
duced by the Ched-0-M atic matches 
cheese produced the old-fashioned 
way in flavor and consistency. So 

I 
' , 

much so that Ched-0-Matic pro- A 
duced cheddar cheese wa lked off '1/19 
with top honors at the State Fair in 
Syracuse, New York in 1957. 

I 

Compact- easy to clean: Th is 
remarkably compact unit is also 
remarkably easy to clean. All sur­
faces that come in contact with the 
product are of stainless steel and 
easily accessible for c-leaning. 

Free descriptive literature is yours 
for the asking. Just drop us a line 
on your letterhead. 

• Whey protein process minimizes disposal problems 

De Lava l's new Whey Protein Pro­
cess vas tl y reduces one of the cheese 
p rocessor ' s m ajor prob le m s b y 
tak ing the protein out of whey. For 
de-proteined whey can be irrigated 
or lagoone d without crea tin g a 
source of pollution o r public nuis­
ance. In many cases, protein removal 
enables the plan t opera tor to dump 
th e processed whey in a nearby 
stream which wou ld no t be large 
enou gh to supp ort whole whey 
removal. 

Ba s ica ll y, D e Lava l ' s Wh ey 
P r o t e in Process i s a th ree s tep 
procedure : degassi ng, he.lting, and 
centrifuging. ln processing, the whey 
is sepa ra ted into fluid whey and 
who le protein. T he liquid is easily 
disposed of, and the protein may be 
sold as a stock feed supplement. 

For further information about thi s 
revolut ionary new process, just drop 
us a line on your letterhead. Descrip­
tive literature is yours for the asking. 

IV 

ADDRESS REQUESTS 
FOR INFORMATION TO 

Dept. JM-8 
THE DE LAVAL SEPARATOR COMPANY 
Poug hkeeps ie, New York 
5724 N. Pu laski, Chicago 46, Il linois 

DE LAVAL PACIFIC COMPANY 
201 E. Mil lbrae Avenue, M ill brae, Ca lifornia 
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THE AGREEMENT OF THE NATIONAL CONFERENCE ON INTERSTATE 

MILK SHIPMENTS; NECESSARY AREAS OF CLARIFICATION AND 

PROCEDURES FOR IT'S REVIEW1 

K. G. Vi1ECKEL 

Departm ent of Dairy and Food Industries 
Uni versity of 'V isconsi.n, Madison 

The Conference Agreement is a document con­
ceived to enable the convenient interstate flow of 
milk. It has had almost a decade of use. It is b eing 
used, according to survey, by some 30 states, and the 
volume of milk transhipped by its facilities is present­
ly estimated to be some thTee-fourths of a billion 
pounds annually, involving some 20,000 separate ship­
ments ( 1) . The object of the conference is to review 
the Agreemept for the purpose of considering how it 
best can meet the objectives of enabling interstate 
shipment of milk. There are many who use the agree­
ment to great advantage: in procuring supplies to 
meet deficit requirements; to decrease costs of import 
procurement, and in simplifying the mechanics of 
interchange. 

Certain aspects of consideration of the Agreement 
should be known by all who participate in delibera­
tions about its application. Perhaps the first of these 
is that anyone who proposes review or change of the 
document should first read and understand it, and 
secondly, to recognize that what it contains and em­
bodies did not · come lightly, but with a great deal 
of prior deliberation and reasoning. The second per­
haps is that the document is not, and should not be 
considered a substitute or replacement for the legal 
instruments presently in use in the respective states. 
It is, and always was intended to be, a tool or pro­
cedure whereby the interstate shipment of milk could 
be enabled when such was considered desirable for 
any reason whatever. It is not a regulation. The var­
ious states have their own regulation. It is a volun­
tary Agreement to supplement and implement the 
transflow of milk. 

It is obvious that the Agreement, as a tool, could 
not possibly conform to the letter, nor the interpreta­
tion of all the existing legal documents of the several 
states. Nor was it ever so intended. It was devised 
to facilitate desired inter shipment because the legal 
documents of the several states did and do differ. If 
the legal documents of the several states did not dif­
f~r, there would be no need for the Agreement. There 
certainly is need for the Agreement, because it is b e-

!Presented at th e Seventh ational Conference on Inter­

state Milk Shipments, St. Louis, Missouri, April 20, 1959. 

ing used very extensively by both regulatory and in­
dustry people. It was conceived to express what 
receiving states wanted, and what shipping states 
could provide, .in qualification of a transshipped milk 
supply. ·without question, the existence of the Agree­
ment has had a strong beneficial influence on soul 
semching and self analysis of industry, community 
and state standards everyvvhere. Use of the program 
has resulted in better quality of milk; those who had 
milk to sell have had to improve it; those who want to 
buy have wanted it still better. The Agreement is 
not, and never was intended to abrogate states rights. 
It is based on faith, and understanding, and confi­
dence. It is a document of voluntary concept. 

Thus, participants to consideration of the Agree­
ment, should first know the Agreement, and how it 
came into being. There is no object in proposing 
changes, modifications, stipulation of details and like 
considerations unless, in all true faith, there is intent 
to use the Agreement. There is no profit in rehashing, 
either in intent, or in ignorance, problems which have 
been previously carefully deliberated, unless new in­
formation can be provided. The object of considera­
tion of the Agreement is how to best implement its 
use. If the Agreement is basically sound, and suits a 
majority on the voluntary basis , there needs to be a 
bending of understanding by those who may have in­
herent problems of application. 

Any arrangement should be faiT and should repre­
sent what is feasible on the part of receiving as well 
as shipping states. It should represent what both 
can · live with. There can be no advantage in incor­
poration of specific mandatory conditions of specifica­
tions which are not, and would not be generally rec­
ognized or accepted. 

It should b e remembered that virtually every state 
is engaged in interstate shipping and receiving of 
raw and processed milk. \iVithin the short history of 
the Agreement, some states which formerly consid­
ered themselves solely as receiving states are now 
strong surplus and shipping states. 

In the consideration of the task force work which 
is to b e carried out during the subsequent period of 
this Conference, it is pertinent to examine certain 
specific problems and recommendations. In the de­
liberations during the task force work, it is very im-
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portant that facts b e separated from opinion; one of 

the greatest problems in the deliberations is to estab­

lish the facts , and fr equently what is considered fact 

solely from long time application, or assumption, can­

not stand the sharp scrutiny of the inquisitive mind. 

In order that facts can be brought to bear into the 

forthcoming decisions, a sincere effort was made to 

survey by questionnaire the problems that warranted 

consideration in the use of the Agreement. These 

have been transmitted to panel or task force chairmen 

so that, in so far as possible, technical ol' related in­

formation could be es tablished for benefit of dis­

cussion. 
There is a great need for clarification of the pro­

cedure of handling task force and committee reports 

in so far as they relate to the Agreement. In the past 

much superfluous and irrelevant "vordage has crept 

into the Agreement as the result of having been sub­

mitted as task force recommendation. It must b e 

admitted that in spite of the legal language experi­

ence of r egulatory people, many of the reports or 

recommendations of the task forces have been with­

out the precision, sharpness and clarity for proper 

consideration by the Conference at large, or for the 

Agreement. Frequently the reports of the task force 

have been created without reference, or regard to the 

other parts of the Agreement. Every task force should 

take every advantage of counsel and appraisal ili 

hammering and forging its written considerations ; this 

is ftmdamental to the soundness of any written docu­

ment. 
The Conference could well consider the use of a 

document committee to forestall errors of comprehen­

sion and expression . The Conference definitely is il1 

need of clarification of what is to be channeled to the 

Agreement and what is simply a deliberation of a 

problem, and supplementary information, and pro­

logue for further investigation . 
There is a lot of superfluous material il1 the reports 

that does not bear di,rectly on the Agreement and in 

fact, confuses and clouds the issues of the Agree­

ments . The task force reports should be di..t·ected pri­

marily to implementing the use of the Agreement. 

·what is superfluous and wordy and what is essential 

purely to the Agreement? The Agreement needs 

simplification, and this feature should be retained for 

the benefit of potential users . 

The Agreement has been modified in one way or 

another at each of the preceding conferences in the 

effort to implement its use. T he Agreement is be­

coming lengthy, its intent may be at times ambiguous 

or obscure because of material added, and often b e­

cause of the manner and place of its structure. Each 

task force could do no better than to consider ways 

and means of simplification and codification of the 

Agreement to eliminate co-mingling of the compon-

ents, and to establish a glossary of terms, or plan in 

the use of terms. It is strongly recommended that 

each task force review the previous conference agree­

ments, and the revisions as incorporated at the la1-t 

conference ( 1957 ) for the purpose of simplification. 

There exists in the present Agreement a consider­

able body of information which is ach1ally not agree­

ment, but is regulatory procedme. 
The Agreement provides for use of Standard :tvieth­

ods for the Examination of Dairy Products for meth­

odology by reference. To this there has been incor­

porated many specifications of procedure which have 

to do with methods of sampling and frequency, pick 

up of sample, bulk handling, labelling, sealing of 

tanks and like procedures. The latter are definitely 

methodology, and should be extirpated from the 

Agreement per se and separately established by refer­

ence. The methodology is under constant change. 

The magnitude of this problem is increasing in · the 

light ·of the many developments in the handling of 

milk. The Agreement should not be transposed il1to 

a Standard Methods for the examination of dairy 

products, but rather such necessary addenda should 

be codified by reference. 

There is a great deal of interstate shipment of pro­

cessed dai..t·y products. There appears to be no spe­

cific problem with respect to the evaluation of these 

products per se for shipment, but there is a world of 

confusion in the area of permissive and required 

labellil1g of such products. There are innumerable · 

il1stances of conflict in . the identification of given 

products which is not in the inte1:ests of the consumer. 

It is hoped the task force on labelling can unravel 

the problem of procedure wherein a product which 

conforms to quality standards of the Agreement is 

not acceptable in interstate trade becaus® of want of 

a name. 
The Conference has from time to time had Com­

mittee consideration of special category products 

such as concentrated milk, nonfat dry milk solids, and 

supplemental milk fats . There is continuing need for 

Committee consideration of such products for the 

purpose of keepil1g abreast of developments in a fast 

changing il1dustry and to assist the Conference in ap­

praisal of related problems. As an example; increas­

ingly large quantities of nonfat dry milk are being 

used in the processing of market milk dairy products 

such as half and half, cottage cheese, and low fat 

milk. The Committee on Nonfat Dry Milk of the 

Conference assisted in the development of Grade A 

standards for this product. This standard is now avail­

able ( 2). The availability of this standard should 

result in the development of Grade A programs for 

nonfat milk solids and for its use in processed dai..t·y 

products . The standards for nonfat dry milk were 

under development by the Conference Committee 

·' 
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over a period of four years, and then subsequently 
under consideration by Public H ealth Service since 

.i954. A recent study in Wisconsin indicated that 

over 50 per cent of the market milk plants use non­

fat dry milk in process operations, and that some 

10,000 pounds dry milk is used daily in Grade A oper­

ations ( 3) . The use of the dry milk sbmdards should 

be implemented as much as possible. There is need 

for further study of certain engineering aspects of 

water utilization in concentrating operations that will 
warrant further Committee consideration. 

SuMMARY 

In principal then, the reports of Committees should 

bring all facts to bear on the problem: (a ) the work 

of the task force committees should clarify and im­

prove the agreement for the purpose of implementing 

its use; the agreement is not a regulation, it is a volun-

tary program; (b) the work of the task forces should 

be a hammering and forging of clear, concise facts 
and recommendations for consideration of the Con­

ference; (c) the proposals should be submitted with 

full cognizance of their role and place in the balance 
of the Agreement. 

REFEH ENCES 

l. \•Veckel, K. G. Status of use of the program of conference 

agreements in interstate shipm ents of mi lk. J. Milk and Food 

Techno!. , 20 220. 1957. 

2. Public Health Service Supplement No. 1 to the Milk Or­

dinance and Code, Recomm endations to th e Pubbc H ealth 

Service "Sanitation of Dry lVIil k Products Used in th e Com­

mercial Preparation of Pas teurized Milk Products" Milk and 
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3. W eckel, K. G. Status of Use of Nonfat Dry Milk and 
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FACTORS TO CONSIDER CONCERNING THE OCCURRENCE 

OF COLI FORMS IN CITRUS PRODUCTS! 

RoGER PATRICK AND F. vV. VVENZEL 

Florida Citrus E:rperim ent Stat ion, 
Lake Alfred 

Since the introduction of frozen concentrated 

orange juice to consumers, approximately 12 years 

ago, the question of the sanitary significance of coli­
form bacteria in this product has been raised from 

time to time. Also, with the greater distribution of re­

frigerated citrus products, such as chilled orange 

, . juice, by dairies and retail stores, questions are again 

being asked about the occurrence of coliforms in these 

products. ·when one considers the emphasis that has 

been placed for a long time on the sanitary signifi­

cance of coliform bacteria in water, dairy and other 

food products, it is not difficult to understand why in­

quiries are made when these organisms are found in 

citrus products. 

· This paper discusses briefly, on the basis of avail­

able data and other information, factors that should be 

considered by all persons who are concerned about 
the presence of colifcinns in citrus products, so that 

they may interpret better results obtained from the 
microbiological examination of these products. An­
other purpose is to assemble and include all of the 

references in the literature covering the many. investi-
·l 

!Cooperative publication by .the F lorida Citrus Experim ent 

Station and Florida Citrus Commission. Fla. Agr. Exp . Station 

Journal Series, No. 884. 

gations about the occurrence, methods of detection, 

differentiation, sources, survival and significance of 
coliform bacteria in citrus juices and concentrates. 

These studies have been made by the citrus industry, 
the frozen food industry, governmental control and 

research agencies, container manufacturers and var­
ious universities . A careful and thorough study of 

the results of these investigations indicates that the 
occurrence of coliform bacteria in frozen cih·us con­

centrates and other processed citrus products is of no 

sanitary significance and that the health of the public 
has not been endangered in the past :mel is not liable 

to be in the future from the consumption of these 
products. 

D ETECTION OF CoLIFORMS 

The coliform group of organisms as defin ed in 
Standa1'Cl Methods fo-r the Exmnination of Wate-r and 

Sewage ( 3) includes "all aerobic and facultative an­

aerobic, Gram-negative nonsporeforming bacilli 'vvhich 
ferment lactose with gas formation." Since coliform 

bacteria ferment lactose, various media containing 

this sugar have been used for their detection and sep­
aration from other microorganisms in water, dairy 

and other food products. The inoculation of a med­
ium with orange juice results in the addition of suc­

rose, dextrose, levulose and other sugars, which are 
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natui·al constituents of the juice. If microorganisms 
other than coliforms, such as yeasts, in the citrus 
juice can ferment these added sugars, gas will be pro­
duced and false positive presumptive tests will re­
sult. Such false tests can be prevented to some ex­
tent, but not entirely, either by adding to media sub­
stances that inhibit the growth of organisms respon­
sbile for the false tests or by increasing the tempera­
ture of incubation , which favors the growth of coli­
form bacteria but hi n d e r s that of yeasts and 
other organisms. Various inves tigators ( 8, 12, 24, 
27, 44, 45) have used and compared different media 
including lactose, lauryl tryptose and brilliant-green 
lactose bile broths incubated at 27°C .; also, Vaughn­
Levine boric acid broth at 43°C. and modified Eijk­
man medium at 46°C. \ iVhen these media are inocu­
lated with citrus juices, some false positive presump­
tive tests may still result even though inhibitors and 
increased temperatures of in cubation are used. There­
fore, confirmed and completed tests for coliform bac­
teria must be made, according to standard methods 
( 3), if the presence of such bacteria is to be definitely 
es tablished. Also, any attempt to estimate in orange 
juice coliform group density or compute the most 
probable number, as in the examination of water ( 3) , 
may give erroneous and misleading results . This was 
again pointed out recently by Wolford ( 45), who 
stated that if orange juice is tested for its coliform 
index, all positives should be confirmed by micro­
scopic examination. Martinez and Appleman (24) 
reported the futility of using eosin methylene blue 
plates for a confirmed test, since orange juice some­
times contained lactose fermenting yeasts that can 
give colonies on this medium identical in appearance 
to Escherichia col·i. Violet red bile agar may be used 
for the detection of coliforms in citrus products, but 
the isolates must be confirmed by microscopic exam­
ination or differential tests. 

DlFFEREKTI,A TION OF COLJFORMS 

Biochemical reactions of coliform bacteria found in 
water, dairy and other food products are used for de­
termini11g their sanitary significance. The coliform 
group, according to the American Public H ealth As­
socia tion ( 3), may be classified into the Esche1"ichia. 
coli, A erobacter aerogenes and Esche'l"ichia freunclii 
(or intermediate ) types on the basis of the IJ\IIVIC 
reactions. The E. coli types are considered to b e of 
fecal source and of sanitary significance, whereas the 
other types are considered to b e of non-fecal origin. 

Results from investigations reported in the litera­
ture ( 28, 31, 34, 43, 46, 47, 48, 49) on the differ­
entiation of coliforms isolated from orange juices and 
concentrates show that most of these organisms have 
I i\IIVIC reactions which classify them as Aerobacter 

or intermediate types. Those having IMV1C pat­
terns, + + - -, or - + - -, corresponding to 
E. coli types, are in the minority. For example, \iVol­
ford ( 43 ) reported that from 1185 initial inoculatiods 
into lactose broth, a total of 236 coliform cultures 
were isolated from 79 samples of frozen orange juice. 
Forty-six of these culttues resembled E. coli, 20 re­
sembled the intermediates and 170 res em bled Aero­
bacter types. Similar results h ~lve been reported by 
other investigators ( 27, 38) . 

Patrick ( 31 ) determined the INIVIC and many 
other biochemical reactions of 217 coli-like cultures 
isolated from orange concentrates and damaged 
oranges. Among these reactions were nitrate reduc­
tion and gelatin liquifaction; cellobiose, salicin, suc­
rose, starch and inositol fermentations; also utilization 
of urea and uric acid. Only 2 of the 217 coliform cul­
tures studied were confixmed in all tests to be E. 
coli. Thus, if variations in biochemical reactions are 
taken into consideration, the generic classification of 
coliforms isolated from citrus products becomes diffi­
cult. Coliform bacteria fou nd in orange juices have 
also been reported ( 22, 24, 34, 43) to have some of 
the characteristics of the genus Er'W'in'ia. Kauffmann 
( 21 ) iJ1dicated that there are cultures not true to the 
genus Escherichia or to the genus Klebsiella., bi.1t oc­
cupy a position b etween these two genera. This seems 
to be the position of many coliform types found in cit­
rus juices, if their biochemical characteristics are 
taken into consideration. 

SoURCES OF CouFORMS 

Many investigations ( 15, 19, 26, 27, 28, 29, 30, 34, 
36, 46, 47, 48, 49) have been concerned with sources 
of the coliform bacteria found in citrus p~;,oducts. The 
effect of the condition of fruit has been checked by 
examination of immature, overmature, soft and dam­
aged fruit , as well as that ill good condition. Oranges 
collected from many places have been examined, in­
cluding those picked in the grove or obtained from 
field boxes, txucks , fruit bins and packing houses. 
Both the exterior and the juice were checked for the 
occurrence of coliforms. Results of these investiga­
tions showed that coliform bacteria can be isolated 
from the exterior surfaces or juice of oranges col­
lected from the different places; even fruit picked 
aseptically into sterile containers sometimes yielded 
coliforms. However, there was no appalling evidence 
that the coliform bacteria found should cause alarm. 
The iJ1cidence of E. coli types from such fruit was 
low. Rakieten et al ( 32) examined juices that were 
freshly extracted from oranges ill different homes, as 
well as samples of reconstituted frozen orange con­
centrates, and reported the occurrence of coliform 
bac teria in the freshly exh·acted orange juices, but 
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none were found in the reconstituted frozen concen­
h·ates. 

v-.,r alford and B e r r y ( 47 ) and Wolford ( 48, 
49 ) reported that the physical condition of the oran­
ges used had a decided influence on the plate counts 
and the numbers of coliform bacteria found in frozen 
cih·us juice. Juice prepared experimentally from 
"soft rot" Valencia oranges ( 47 ) contained 2,500 
times as many microorganisms as juice from sound 
fruit . The incidence of coliform bacteria was higher 
also. Patrick ( 30 ) isolated coliforms from soft and 
ruptured fruit; he also reported that coliform bacteria 
were found on fruit infested with scale and that fruit 
flies could carry coliform contamination. Therefore, 
fruit exteriors may be a source of coliforms found in 
juices. However, the methods used today to pre­
pare fruit for extraction are not favorable for such 
contamination. 

The scale infestation and dirt clinging to the peel 
is removed by a thorough soaking and scrubbing, 
followed by clear water and chlorine-water rinses. 
Contamination on the peel due to human contacts, 
tru cks , storage bins and grove-lands is removed also. 
The thermal stabilization processes used today for 
the inactivation of enzymes prior to or during con­
centration of citrus juices, as dicsussed by vVenzel 
and Moore ( 42 ), also are desh·uctive to many coli­
form types that may be in these juices. 

Good sanitary practices are used today in commer­
cial concentrate plants, as has b een indicated by Bro­
kaw (10 ), Dack (l .l ), and others (7, 39, 40 ). How­
ever, coliform bacteria sometimes are present in cit­
rus concentrates even with all of these good sanitary 
and clean-up procedures. Therefore, it is not surpris-

; ing that various investigators (26, 28, 29, 36 ) have 
reported , before the use of today's sanitary practices, 
that equipment in processing plants was a source of 
coliforms then found in cih·us juices. 

SIGNIFICANCE OF COLIFORM$ I N CiTRUS PRODUGf S 

The significance of coliform bacteria in water, milk 
and other food products, including frozen foods , has 
been discussed extensively ( 3, 4, 9, 16, 20 ) . Hunter 
( 20 ), Levine ( 23 ) and others (1 , 2, 5, 14, 41 ) have 
discussed the uses and limitations of the coliform 
group in sanitary con6:ol of food production. They 
disa1:rprove the use of coliform organisms as indicies 
of pollution when found on foods without correlative 
data to establish the route of contamination on that 
class of food. 

toliform bacteria found in citrus juices and con­
centrates are far less numerous than that occurring in 
other food products, such as ice cream, shellfish or 
nutmeats . Also, since citrus products are acid foods, 
coliforms die off rapidly when inoculated or intra-

duced into these products at room temperature; how­
ever, it has been shown ( 6, 13, 17, 18, 25, 34, 35 ) 
that they survive for longer periods of time as the 
temperature is decreased and have been known to 
remain viable for 12 months in orange concentrate 
stored at 0°F. 

Finally, the significant fact should be mentioned 
that consumers are today using approximately 65 mil­
lion gallons of frozen orange concentrate yearly, as 
well as very large quantities of other cih·us products, 
without any apparent ill effect upon their health. 
Thatcher ( 37 ) did not recommend the setting up and 
using microbial standards as criteria of healthfulness 
of frozen citrus juices. 

Considering these factors , along with the other 
information discussed briefly in this paper, we must 
conclude that the occurrence of coliform bacteria in 
cih·us products is of no sanitary significance, an opin­
ion that has also b een reached by other persons who 
have investigated the available information concern­
ing this question. 

SuMMARY 

The consideration of available infonnation from 
many investigations relative to the occurrence of coli­
form bacteria in frozen citrus concenh·ates and other 
processed citrus products indicates that such organ­
isms are of no sanitary significance. Methods of de­
tection and differentiation, sources, survival and sig­
nificance of coliforms in citrus products are discussed 
briefl y. Also pointed out is the significant fact that 
millions of gallons of cib·us juices are being consumed 
annually without any apparent ill effect on the health 
of consumers . 
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A REPORT ON SAN~TARIANS COMPLETING GRADUATE STUDY 

AT A SCHOOl OF PUBLIC HEALTH, 1946-19561 

J oHN G. Tonn• Al\'D EMIL T. CHANLETT 

School of P·ubl·ic H ealth 

Uniuersity of No rth Ca rolina, Chapel Hill 

Fifty sanitarians who received masters deg rees w ith a 

major in sanita ry science dur ing the per iod 1946-1956 

from the Unive rsity of No rth Ca rolina in responding to 

a study of th e ir activ ities revealed that while 41 of them 

remained in public heal t h work only 29 we re engaged 

excl usively as sanitar ians. Changes in wor k responsibility 

we re accompani ed by increases in su perv isory du t ies, in­

creases in th ei r sa lari es, and cha nges in t he ir methods 

of meet ing san ita t ion problems. Fo rty we re ce rtain that 

graduate educat ion made their adva nceme nt easie r . Of 

the fi ft y stud ied, 31 fe lt oppo rtun ities in san itati on to 

be good. 

The number of sanitary science graduates at the 

master's level in the United States during the period 

1926-1953 was 407, with 318 of these graduating be­

tween the years 1946-1953. The School of Public 

H ealth of the Uni ','Jersity of orth Carolina graduated 

63 of the 318 during the period noted ( 1 ). This num­

ber is more sanitary science graduates than any other 

school of public health produced during the same 

period. In the ensuing three years there were 7 ad­

ditional graduates in this group from the University 

of North Carolina. 

According to Greve and Campbell (2), 3,723 pro­

fessional sanitarians were employed in the United 

States in 1951 by official health agencies in local 

. areas. It is apparent that the percentage of sanitar-

i ians who have compl eted a program of graduate study 

in pu]:>lic health is very small. It is recognized that 

in the entire group there are other holders of masters 

degrees in specialized fields such as dairy science, 

entomology, and food technology. A study has been 

made of the seventy North Carolina graduates to de­

termine the influence of graduate study on (a) their 

remaining in public health work, ( b ) their function­

ing exclusively as sanitarians, (c) their job responsi­

bilities, (d ) their salary increases, and (e) their at­

titude toward opportunities and advancement in san­

itation. 

These objectives were sought by the examination 

of the students' records at the University and by a 

questionnaire mailed to all of the seventy graduates. 

lPrepared from work carri ed out by Mr. John G. Todd as 

part of th e requirements for the Master of Public Hea lth D e­

gree, Uni versity of North Carolin a. 
'Present address : Fayette CoLmty Hea lth Deparmtent, \•Vash­

ington Cowt House, Ohio. 

Inclusion in thjs group was determined by the posi­

tion held by the man prior to entering school and by 

the course plan followed while at school. All of them 

completed a program in sanitary science designed for 

sanitarians in the D epartment of Sanitary Engineer­

ing and received either the degree Master of Public 

H ealth or Master of Science in Public H ealth during 

the period 1946-1956. Foreign-born students were not 

included in the group. No attempt was made to ad­

just for the differences that appear over a decade 

spread between men who graduated, for example, in 

1947 as compared to those completing work in 1956. 

The general composition of the group in terms of 

age, geographical origin and educational background 

is of interest. Approximately 22 per cent were under 

25 years of age; 36 per cent, 25 to 29; 21 per cent, 30 

to 34; and the remaining 21 per cent were over age 

35. As would be e>.-pected in a school which is lo­

cated in the Southeast, the states of that region con­

tributed the greatest number of students. Fifteen 

came from North Carolina; 8 from Florida; 5 each 

from Georgia and ·wes t Virginia; 4 each from Virginia 

and Arkansas. Other states with a representation of 

more than one was made by 6 from New York, 3 

from each of :tviissouri, 1 ew Jersey, and Ohlo. Four­

teen addition al states were represented by one grad­

uate, with a geographical spread touching all of the 

regions of the country with the exception of the W est 

Coast. 

An initial tabulation of the students' undergraduate 

majors showed a representation from 13 fields. Six 

of these may be grouped as biological science majors 

and include 41 per cent of the students, b eing the 

largest by a wide margin. Sixteen per cent had 

chemistry majors; 13 per cent were agriculture ma­

jors; and 10 p er cent each from public health and 

general science majors . The 6 per cent from educa­

tion and 4 per cent from sociology are the only ones 

which would not usually be considered to be under­

graduates majoring in the sciences. However, a t that 

time these men met the entrance requirement of ap­

proximately 30 semester hours of undergraduate work 

in the n atural sciences. 

R ESPONSES TO THE Q UESTIONNAIRE 

Fifty men of the 70 who were mailed a tlu·ee-page 

set of questions responded with usable returns. No 
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follow up letters were planned or made. This is a 
71 per cent response. A higher level of response 
could have been seemed by follow up techniques, 
particularly for those known to be in the immediate 
area. It is judged that the fifty reporting is sufficient 
in number and in character to give useful answers 
to the questions posed to University of North Carolina 

graduates. 

Eighty-two per cent or 41 of the sanitarian group 
continue in some form of public health activity. Of 
these, 29 are exclusively carrying out the responsibil­
ities of sanitarians. The remaining 12 are in such 
positions as industrial hygienist, chief chemist, food 
and drug inspector, public health dentist, state civil 
defense administrator, and co-director of state health 
services . Only one of these is in a voluntary health 
agency . . Of the 9 who are no longer engaged in pub­
lic health work, only 2 are in completely unrelated 
occupations. Others are in such activities as service 
in the armed forces, teclmical sales work, high school 
teaching, and advanced study in dentistry and 

zoology. 

The question, "Do you feel -it importa·nt for a sani­
tarian to have a master's degree in public health ?" 
is a cardinal one. Eighty-four per cent of the respon­
dents answered positively. Three of the 5 men giving 
a negative answer have left the field of public health . 
The reasons given by the 42 who answered affirma­
tively are as follows: 29 thought the advanced educa­
tion enabled them better to understand public health 
and sanitation and to do a better job; 6 felt that the 
degree was important for advancement purposes; and 
5 stated its usefulness for purposes of prestige or pro­
fessional standing. 

The negative responses were supported by such rea­
sons as salaries paid are not in accord with time and 
effort to acquire a master's degree; graduate instruc­
tion too theoretical; required technical knowledge 
can be acquired in good undergraduate program; and 
the failure of a master's degree to change community 
attitude in not recognizing the sanitarian as a profes­
sional person. 

Closely related is the question "Do you feel the san­
·itarian with a master's degree i·n sanitary science has a 
better chance i·n public health than a. sa.nitaria:n wi.th­
out the degree?" Forty-five of the 50 respondents 
felt that the degree bettered their chances in public 
health. Tlu-ee left the question unanswered and 2 
felt that the degree made no difference or was of no 
benefit. 

The reasons for the affirmative fall into three 
groups. Twenty-one felt that it was b ecause they 

had a better understanding of public health and were 

better able to carry out their work; 17 felt that ad-

vancement would b e much easier; and 5 felt that it 
gave them a b etter professional standing. 

It should be noticed that the answers to these two 
questions are not wholly consistent, as in the first in-1 

stance 6 of the 42 ansvvering positively gave the sup­
porting reason that the degree was needed for ad­
vancement. In the second instance, when the ques­
tion is phrased in terms of having "a better chance," 
17 of the 45 supported their affil!m ative answer with 
advancement as the reason . 

A direct question was asked concerning the value 
these graduates placed on graduate work, with a 
ratil1g of "none," "a little," or "great," to be checked. 
The rated questionnaires showed that 43 graduates 
telt their graduate work to be of "great" value and 6 
felt theii· graduate education to be of "little" value. 
In comparison, the question was asked whether the 
graduates felt that their employer placed the sa~ne 

value on a master's degree as they did. Thirty-two of 
those answering felt that their employers placed about 
the same value on the degree as they themselves, and 
15 felt the employers placed a lesser value on a de­
gree than they did. 

CHANGES IN SALARY, RESPONSIBILITY, 

\ NORK METHODS AND PROFESSIONAL I NTERESTS 

AFTER 0BT AINI NG THE D EGREE 

It was found from this study that 72 per cent or 36 
of the sanitarians returnil1g the questionnaire re­
ceived some salary increase withil1 6 months after re­
ceiving their master's degree. This salary increase 
was reported as follows: 19 per cent or 7 had an in­
crease between $10-21 a month ; 36 per cent or 13 had 
an increase between $21-50 a month; 17 per cent or 
6 had an increase between $51-70 a monJ:h; and 28 
per cent had an increase of over $70 a month. It is 
emphasized that approximately 60 per cent or 29 of 
the group felt that pay increases had been due pri­
marily to havil1g a master's degree, and that 80 per 
cent or 40 of them felt that graduate education had 
made advancement easier. 

Since obtaining a master's degree, the respondents 
reported, fob Tesponsibility for 74 per cent or 37 of 
them has changed. Sixty per cent or 29 of them re­
port actil1g more in a supervisory capacity than be­
fore receiving their advanced degree. Seventy-two 
per cent or 36 of this group reported that graduate 
education had changed the ways ill which sanitation 
problems were solved . 

To measure il1creased pmfessiona.l interests, the 
group was asked about membership ill professional 
organizations. It was found that 68 per cent or 34 of 
them b elong to more professional organizations than 
before graduate sh1dy. Of the 34, 14 belong to at 
least two more organizations, seven of the group be-
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long to three more, and two b elong to four or more 
professional organizations. 

DISCUSSION 

The respondents reported substantial changes in 
the work responsibilities, in the extent of supervisory 
duties, and in the methods of solving sanitation prob­
lems. No refined analysis can be made of these 
changes from the data collected as there are differ­
ences within the group of lapsed time since gradua­
tion, and of the qualita tive and quantitative experi­
ence of the men prior to entering graduate work. 
Further inquiry into these matters would be useful. 

The data on salary changes within six months after 
graduation are gratifying as 72 per cent showed in­
creases. These increases are regarded as substantial 
as for nearly 45 per cent of those receiving these had 
increments of over $50 a month. No detailed analysis 
was sought. It is not knovvn whether the graduates 
had to make extensive job changes and relocations 
in order to secme such increases or whether these 
were the result of promotions for new qualifications 
and new responsibilities. The significant item to 
this study is that 29 1of the 36 men who have reported 
salary increases did ascribe these as primarily due 
to having a master's degree. 

The interest of sanitarians in achieving professional 
recognition is marked by such activities as the crea­
tion of registration boards and certification plans, 
the embracement of codes of ethics, and by the emer­
gence of journals devoted exclusively to sanitation . 
The effect of graduate study on professional interest 
among this group was noted quantitatively by their 
jbining professional organizations. 

i A further indication of professional allegiance is 
the readiness with which men recommend their work 
to others as a career. A report of the Committee on 
Educational and Professional D evelopment of the In­
ternational Association of Milk and Food Sanitarians, 
Inc. , ( 3) showed that 73 per cent of the respondents 
recommended public health work as a career. Among 
the sanitarians here reported, 62 per cent expressed 
the feeling that opportunities in public health were 
good. The latter figure is regarded as somewhat 
low. 

Study of graduate education of sanitarians on a 
wider base is needed. It should include a larger 
sample. It should permit analysis with adjustments 
for lapsed time since graduation, and for length of 
eli.'Perience prior to graduate sh1dy. It should seek in­
fornlation in some detail on changes graduate study 
produces in the methods of meeting sanitation prob­
lems and of planning sanitation activities. 

This examination of a small group of graduates 
from a single school is offered as an example and pos-

sible prototype. It may stimulate improved and ex­
tensive investigation of much larger and more repre­
sentative samples of sanitarians throughout the coun­
try to determine how graduate education can be 
made more productive for the p eople who are served, 
for the organizations who employ sanitarians , and for 
the individual professional sanitarian. 

SuMMARY 

l. 1n a q ues tionnaire to 70 sanitary science gradu­
ates from the University of orth Carolina School of 
Public H ealth , the school producing the greatest num­
ber of sanitary science graduates in the period 1946-
1953, 50 responded, revealing 82 p yr cent as remain­
ing in public health work. 

2. Of the 41 r espondents remauung in public 
health work, 29 have responsibilities which are exclu­
sively those of sanitarians. 

3. Of the 50 respondents, 37 report changes in 
work responsibilities with 29 stating increased super­
visory duties. 

4. Of the 50 respondents, 36 report an increase in 
salary within 6 months after graduation ranging from 
$10 to over $70 per month ; and 29 ascribe pay in­
creases primarily to having a master's degree. 

5. Of 50 respondents, 31 judge opportunities in sani­
tation to be good; and 40 feel graduate education 
makes advancement easier . 

CoNCLUSION 

The answers of 50 sanitarians who during a ten­
year period completed a graduate degree program 
in sanitary science at the University of orth Caro­
lina show that they have performed well in public 
health careers, with 41 remaining in public health 
work, with reported increases in the scope of their 
responsibilities and changes in their methods of solv­
ing problems, and in securing greater compensation 
for their work. Graduate education has made their 
advancement easier and has increased their interests 
in professional societies. Professional opportuni­
ties as sanitarians in public health appear good to 
62 per cent of the group. 
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THE RELATIONSHIP OF MUNICIPAL ZONING TO PUBLIC HEALTH! 

T. EDwARD TEMPLE
2 

City Manager 
Danville, Virginia 

PuBLIC HEALTH DEFINED 

It would be well, at the outset, to define some 
terms that will be used during the course of this dis­
cussion. Quoting from Tobey's Public Health Law 
( 1) the following definition of Public Health is given: 
Public Health is the science and art of prevent-ing 
disease, prolo·nging life and promoting physical health 
and efficiency through community efforts for the 
sanitation of the env-ironment, the control of co1nmun­
-ity infections, the education of the inc~ivic~ual in prin,­
ciples of personal hygie·ne, the organtzat:on of_ mecl­
ical and nursing se1'Vice for the early dwgnosts and 
preventative treatment of disease, and the develop­
ment of the soc·ial machinery which will ensu1'e to 
every individual- a standard of l·iving adequat~ f~r 
m.aintenance of health; organizing these beneftts tn. 
such fashion as to enable every citize·n to mal·ize his 
birthr·ight of health and longevity. 

You will immediately agree, I am sure, that 
this is an all inclusive definition and has stood 
the test of the years, and is a definition that sets 
forth the views of the average health officer as to the 
functions of public health. 

ZONING DEFI rED 

. ow the second term that will be used in this dis­
cussion should be defined and that is the word 
zoning. The supreme court of Connecticut ~nee g~ve 
a very sensible definition when the court smd_, zomng 
consists of the general pla·n to control and du·ect the 
use and developnwnt of property in a mu-nicipality 
or a large part of -it by dividing it into districts accord­
ing to present and potential use of the property. 
\i\Tith these two definitions in mind, I will now pro­
ceed with a discussio~1 of the relationship between 
public health and zoning. . . 

\i\Then one reads the preamble to any zonmg ordm­
ance, usually a general statement will be found to 
the effect that the ordinance is being adopted for 
the purpose of promoting health, safety, order, pros­
perity, historic resources, and the gene~·al welfare. 
Please note that health is first to be mentiOned. The 
theory of zoning, it has been said, is to fost~r _im­
provements by confining certain classes of bmldmgs 
and uses to certain localities without imposing undue 
hardship on property owners. 

1 Pre>ented befcre the Sanitation Sect. of Virginia Public 
Health Conference, Roanoke, Virginia, May 6, 1959. 
2Head by Thomas :M. Bay, Admini>trative Assistant, for the 
author. 

NEED FOR Zo ' I ' G 

Experience has shown that it is impossible for 
people to live effectively in a community without 
adequate zoning laws. \Vithout adequate zoning, 
heavy industry often gets into a residential district, 
thus creating smoke, noise, dirt, and many other 
health problems. It is obvious, therefore, that the 
health of individuals living within this community 
is effected. Good zoning would attempt to prevent 
the intTusion of industry into a residential district. 

CONSTITUTIONALITY 

The question tl1at is often asked by governing 
bodies and others interested in zoning concerns itself 
with tl1e extent to which zoning is constitutional. 
During the course of this presentation, an attempt 
will be made to give you sufficient background to 
prove that zoning is legal. The legislature of our 
state has provided the legal tools with which to work. 
I refer to an Act of tl1e General Assembly of Virginia 
as provided in Title 15, Chapter 24, Article 2, Sec­
tion 15-844. 

In view of the fact that many of yov represent both 
rural areas and cities, I feel that tl1is section will be 
of interest to you. In part it reads as follows: Boa1'ds 
of supe1"visors are autho1'ized to divide the ama of 
a county in the uni-ncorporated port-ions thereof into 
zones to regulate the use of land and bu-ildings and 
other st1"uctures; to vrovide the locations Of the areas 
which may be used ~ts places of 1'esidence, or in which 
agricultwre, forest1·y, trade, indust1'y or othe1' specific 
uses may be conducted; the height, bulk and size of 
buildings or other structures, the percentage of land 
a:rea which nwy be occupied and minintum size of 
yards, courts, and other open spaces; and to provide 
for amendments and changes therein; to require 
county planning commissions to perform certain du­
t·ies with reference thereto; to permit the appointment 
and presc1"ibe the powers and duties of r;ounty boards 
of zoning appeals; and to p1'ovide methods for en­
forcement of this ord·inance and penalties for the 
violat-ion thereof. 

BACKGROUND OF ZoNING 

It may be of interest to review some of tl1e history 
of zoning. A number of interesting decisions can be 
found; decisions that have been handed down by 
State Supreme Courts as well as by the United States 
Supreme Court. Mentioned earlier was a decision 

·' 
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rendered by the Supreme Comt of the State of Con­
necticut. As one studies the history of zoning in 
America, it clearly es tablishes the struggle that has 
gone on thTOugh the years to protect the property 
rights of p eople . It has been stated that the late 
start of zoning in the United States has been ath"ib­
uted to many different causes, but the one most fre­
quently mentioned, and perhaps most accurately, is 
the tendency of our courts, down through the years, 
to protect and preserve individual rights in property 
against the arbitrary control thereof by government. 
With the increase in size of American cities and ur­
ban counties, it is apparent that much harm has been 
done by our failure to enact regulations relative to 
the overcrowding of buildings on land and the un­

regulated use of land. - ·;fl 
In fact as one observes the average American city 

today, he will find almost without exception areas 
where there is blight, overcrowding, lack of ventila­
tion and light, all of which becomes a breeding place 
for disease. This indeed is the shame that has been 
brought to the average American city. The harm was 
done long before the first zoning ordinance was ever 

adopted. 1 

Naturally a property owner wishes to know what 
benefits will be derived from zoning and often it is 
indeed difficult to convince the property owner of 
its value. However, we are now convinced and the 
courts have fairly well upheld this fact that the wel­
fare of society transcends individual profit. In fact 
there have been fairly recent cases before the courts 
in which it was held that a land owner has no com­
plaint though deprived of income by a zoning ordin­
ance, unless said ordinance as applied to him was un­
reasonable and discriminatory and without relation­
shiP, to public health, safety, morals or welfare. 

Again your attention is called to the fact that 
the court places the same degree of emphasis upon 
public health as upon safety, morals or welfare. The 
courts will always hold an ordinance invalid when it 
clearly appears that the restrictions are unreasonable 
and have no substantial relation to the health, safety, 
welfare and convenience of the public. This, of 
course, is true whether the ordinance in question re­
lates to zoning or any other proper subject for police 
power regulation. 

The first test case in the United States Supreme 
Court of the right of a city to enact a comprehensive 
zoning ordinance arose out of consideration of the 
validity of an ordinance of the city of Euclid, Ohio. 
'!he court in this case upheld the validity of the 

ordinance. 

ZONING Al'm PROPERTY VALUES 

Before the advent of zoning in America, there were 

few regulations to prevent a property owner from us­
ing his property as he saw fit. Prior to that time there 
were only a few scattered fire and health laws. Many 
fine residential areas were injured by the frequent in­
trusion of business and factories. Into these vexing 
situations, came zoning lavvs and court decisions up­
holding them. These appeared as a silver lining to 
harassed property owners. 

It has become more and more apparent, therefore, 
in this land where individuals love freedom that zon­
ing itself has given the greatest amount of freedom 
and protection to the greatest number of people. 
Zoning has protected the health of people and prop­
erty values. Good zoning has conh·ibuted to the 
orderly development of cities; has relieved cities of 
overcrowding, thus , making the average American 
city a more desirable place in which to live. 

AuTHORITY FOR ZoNING L Aws 

The question that you may now ask is through what 
fundamental authority have zoning laws been passed. 
The answer is by an exercise of the police power of 
the state. How does such police power operate? 
The police power has been defined as one inherent 
in every sovereignty for the preservation of the public 
health, the public safety and the public morals. We 
must understand that the police power of a state or 
a locality is not something that is rigid and definitely 
fixed but in its very nature, it must be somewhat 
elastic in order to meet changing and shifting condi­
tions which from time to time, arise through the in­
crease in population and the complex commercial and 
social relations of the people. In the complexity of 
our present day life, there are so many factors con­
nected with the health, safety and convenience of 
the community that the police power and regulations 
of wide scope are increasingly upheld. 

One can hardly discuss this subject without asking 
very boldly who has the responsibility for zoning. 
In every county and city of the commonwealth it is 
the full responsibility of the governing body to see 
that adequate zoning regulations are passed for the 
protection of the people in that community. It is 
not intended to indicate that the governing body 
should attempt to zone in a dictatorial fashion, on 
the contrary it should be clone in cooperation with the 
planning or zoning body of that community and with 
the citizens. There is no better person in a commun­
ity to give leadership or certainly moral backing to 
the governing body in the adoption and enforcement 
of zoning regulations than the local health officer. 

I think that zoning has been set apart from public 
health as such too long and it is now time that we 
begin to emphasize the importance of zoning in re­
lationship to the promotion of public health. 
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STEPS m ZoNING 

In conclusion, I should like to outline the methods 
to be used in establishing a zoning ordinance. It 
is necessary first to appoint a planning commission 
or zoning commission. This body will be responsible 
for drafting an appropriate zoning ordinance for the 
community and will make recommendations to the 
governing board. Briefly, zoning regulations start 
vvitb the development of the zoning map which shows 
the exact boundaries between the different districts 
decided upon. The map usually shows the streets, 
highways, all property lines and nahual streams, 
rivers and lakes since all of these things have been 
surveyed by engineers and have a known location on 
the ground. The zoning district boundaries are then 
fixed and so indicated. The map also makes clear 
each district with appropriate markings or colors. 
Each zone is given a name, such as agricultural zone, 
residential zone, retail business zone, etc. If it is 
decided to keep all future buildings back a certain 
distance from certain streets, then the set-back line 
must also be shown on the map. 

The other part of zoning is the text which explains 
what the map means. It states just how the land in 
the zones or districts can be used or developed in 
the future. It lists, under the name or number of 
each zone, the kjnds of property use permitted, the 
maximum height of buildings, the smallest size lot 
permitted, the rules on how close to a front, side or 
rear lot line a building can be built, and any other 
special rules that may be reasonable or desired. One 
of these special rules might be that every business 
should have a place on its lot for the customers to 
park, to keep parked cars off the highway where they 
may cause danger or interfere with traffic. 

The text of the ordinance contains a section on how 
the regulations are to be enforced and establishes 
a penalty for breaking the laws . It must also set up 
a board of appeals, with power to allow some mil1.0r 
variations when the strict enforcement of the letter 
of the law would work a hardship on one man with­
out doing anyone else very much good. It must al­
ways be remembered that good zoning regulations 
are clear, exact and easily understood. They should 
be as simple as possible and still do what the people 
in the community have decided they want to do. 

As soon as the ordinance has been adopted, neces­
sary funds must be appropriated for the establishment 
of machinery capable of enforcing the ordinance. The 
mistake should not be made of thinking that zoning 
enforcement can be handled in a haphazard manner. 
To enforce the ordil1ance an official must be ap­
pointed. He may be called a zonil1g administt:ator, 
zoning official, planning official-it matters not what 
is his title. He must be acquainted with the zoning ·' 
ordinance, understand good zoning practices and, 
above all, be able to be fu·m yet fail· il1 the enforce­
ment of the law. Of course, the law makes provision 
for appeals from the decision of the zoning adminis­
trator. It is his duty, however, to see that the ordin­
ance is fairly and firmly enforced. 

Those of you who are working il1 communities 
where zoning laws are inadequate must be willing to 
recognize the value of such laws as tools in the field 
of public health. You are qualified by training to 
understand the importance of zoning. You should 
give leadership whenever and wherever possible. 

l. Tobey, James A. Public Health Law, 3rd edition. The 
Commomyealth Fund. New York. 1947. 

I 
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ANTIBIOTIC RESIDUES IN MILK AND MILK PRODUCTS-A REVIEW 

E. H. MARTH A TD B. E. ELLICKSON 

Research and Developm ent Division 

National Dairy Products Corporation 

Glenview, Illinois 

I NTRODUCTION 

Antibiotic therapy has b een employed by farmers 

and veterinarians for over a decade in the b:eatment 

of infectious diseases of dairy cattle the most com­

mon of which, undoubtedly, has been mastitis. In 

some instances, the drugs have been incorporated in­

to feed as a dietary supplement. Such uses have led 

to the presence of antibiotic residues in milk and sub­

sequently to indusb·y-wide problems . 

This paper will attempt to summarize available 

information· on: (a) the presence of antibiotics in 

the milk of treated cows, market milk and milk prod­

ucts ; (b) effects of some manufacturing processes on 

antibiotic residues in milk and milk products; (c) 

measures suggested for reduction of antibiotic resi­

dues in milk; aqd (d) the attih1de of the Food and 

Drug Administration on the presence of antibiotics 

in milk and milk products . Problems created by the 

presence of antibiotics in milk and milk products will 

be discussed in another paper ( 46). 

ANTIBIOTICS Anl\1INISTERED BY 

I N TRAMAMMARY I NFUSION 

Kinds Used 
Antibiotics, regardless of kind, are most commonly 

administered to mastitic animals in a solution or sus­

pension which is infused into the infected quarter or 

quarters of the udder. 
Penicillin , perhaps, was the first of a series of anti­

biotics employed in mastitis treatment. Its use was 

suggested in 1946 ( 35) and regularly since then 

( 33,.38, 40, 4.5 ) . According to a recent survey ( 70) 

penicillin was found in market milk more frequently 

than any other antibiotic. 
Other antibiotics suggested for use in the treatment 

of mastitis are: streptomycin (39, 51, 66 ) chlortetracy­

cline (aureomycin ) ( 23, .27, 39, 42, 43, 51), oxytetracy­

cline ( 2, 51 ) , bacitracin ( 6, 39), neomycin ( 1), sub­

tilin ( 39 ), chloramphenicol ( 39) and p olymyxin ( 70). 

Combinations of antibiotics have also been sug­

gested for the treatment of mastitis. A tes t of three 

different mixtures ( 68) showed that a combination 

iof neomycin and penicillin was most effective of 

those tested . A mixture of neomycin, bacitracin and 

penicillin ' vas second in effectiveness while a com­

bination of neomycin and bacih·acin was least effec­

tive of those tested. 

A recent survey ( 70 ) indicated that antibiotics 

other than penicillin were found in market milk but 

in fewer instances. Those fotmd included: sh·epto­

mycin, bacih·acin, one of the tetracyclines or a com­

bination of these antibiotics. 

A sh1dy on vehicles used to carry antibiotics for 

mastitis b·eatment has shown that penicillin diffusion 

into milk was greatest when the antibiotic was con­

tained in a base composed of liquid and white petro­

leum (57) . The addition of beeswax to the base de­

creased the rate of diffusion. 

Levels Used 
The quantity of antibiotic used for an individual 

udder infusion varies according to: (a) the kind of 

antibiotic used; (b) the severity of the infection; (c) 

the frequency with which the antibiotic is to be ad­

ministered during the course of treatment; and (d ) 

the judgment of the person administering the anti­

biotic. 
Considerable variation can be noted in the sizes of 

dosages of antibiotics sugges ted by various investiga­

tors for intramammary infu sion in the treatment of 

mas titis. Suggested levels of penicillin range from 

less than 10,000 units ( 3, 4) to 300,000 units 

( 33) with the most frequently reported dosage as 

50,000 units (10, 36, 51, 56). Streptomycin dosages 

reported for use per infected quarter include five to 

25 mg. ( 66), 200 mg. ( 30, 51) and 100 to 500 mg. 

( 62 ) . Single udder infusions of 200 mg. ( 5, 8, 9, 51 ) 

and 400 mg. (37) of chlortetracycline per quarter 

have b een reported. 
Single doses of 200 mg. of chloramphenicol (51, 54) 

and 200 mg. of oxyteb·acycl ine (51) per quarter have 

been used in mastitis therapy. 

Best results w ere obtained with bacih·acin when 

100,000 units were infused into the infected quarter 

three times at 24 hour i11tervals ( 6) . 

L evels and Persistence i·n M-ilk from. Treated Cows 

After an antibiotic is infused into the udder for the 

treatment of mas titis some of it may b e absorbed by 

the tissues of the udder and appear in the blood . 

Concenh·ations of 0.08 to 0.10 ug. per mi. were found 

in the blood serum 12 hours after 400 mg. of chlortet­

racycline was infused into one quarter of the udder 

of a cow ( 37). Further evidence of absorption by 

tissues is provided by studies which showed that 

some of the antibiotic infused into the udder was 
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mission must find. It is under no burden to es tablish 

the restraint of trade that must be proved by the D e­

partment of Justice in an equity or criminal proceeding 

and by a private litigant in a suit for damages . 

The particular use of the 3-A symbol that would 

appear most susceptible of proscription as an unfair 

method of competition or as an unfair or deceptive 

act or practice would be its use in advertising. The 

possibilities here are limited only by the limits of 

human ingenuity and might range across the entire 

spectrum of misrepresentation by outright untruth , 

omission, inuendo or distorted emphasis. Somewhat 

more specifically, it would include any possible ques­

tion of the right of the advertiser to use the symbol at 

all, statements as to the meaning of the symbol, state­

ments as to the quality of equipment on which the sym­

bol is used, statements as to the relative virtues of 

equipment on which the symbol is and is not used, and 

finally stateriwnts tending to discredit equipment on 

which the symbol is not used. It will b e seen ·<hat 

these possibilities include advertisements by persons 

who are authorized to use the symbol, persons who are 

not so authorized, and persons whose authorization, or 

the extent of whose authorization, may b e in qu estion. 

The 3-A symbol is a registered trademark. It is 

owned ·by the 3-A Symbol Council. The 3-A Symbol 

Council can control the manner and extent of its us-~ 
by authorized persons as a condition to authorintion. 

The Council of course does this to a certain degree. 

Perhans the control should be extended to include 

guide.iines as to how the symbol may b e properly used 

in advertising and proscribing improper use. 

I have said above that this paper will dis cuss the 

legal aspects involved in three areas of actual activity 

: ·relating to the 3-A sanitary standards and the 3-A 

I Symbol. I wish now to go somewhat beyond such 

considerations and outline some of th e legal aspect> 

of standardization programs in general as used in con­

nection with other activities. 

In connection with our consideration of the pro­

cess of adoption of standards , it was said that of the 

several varieties of illegal restraints of traqe, the one 

mos t to be guarded against is that of excluding com­

petitors from a market. As contrasted with the adop­

tion of standards, the use of standards after adoption 

has at times been complained of, especially when the 

use is in connection with other activities, as having the 

effect of fixing prices. This \lvill b e explained by 

analyzing an instructive reported case involving the 

point - Tag Manufacturers Institute, ·et al. v. Federal 

Trttcle CO'Inmission, to which reference has already 

been made. .·. 
In this case, the Commission had issued a cease and 

desist order under its Act, and the Institute brought 

this proceeding for review in the Court of Appeals 

The Institute is a trade association whose members are 

manufacturers of approximately 95 per cent of all the 

paper tags produced in the United States. The mem­

bers of the association had entered into a series of ' so­

called "Tag Industry Agreements", the last in 1940, in 

which the subscriber agreed to furnish certain indus­

try stati'stics to an individual and the latter undertook 

to serve as a sort of clearing house and to administer 

the tem1s of the agreement. 

Specifically, the manufacturers agreed to file all 

their published price list~ and terms of sale and re­

visions thereof with the individual and to report to 

him cur.rently all sales of tag products, including off­

list sales. The individual undertook to disseminate 

this information to the subscribers. The agreements 

provided that this inforn1ation should b e available to 

public agencies, distributors, consumers, and any 

other interested persons. It was provided also that 

there should b e no limitation upon the right of each 

subscriber to es tablish such prices and terms of sale 

as he should "deem expedient". 

I mention this case particularly b ecause one of the 

activities of the Institute was fostering a more re­

fin ed stan-dardization of tag products and components 

thereof. It: seems that tag products are of enormous 

variety, and that even after the basic standardization 

had been effected , there were still more than 50,000 

standard items. The program had been initiated under 

the auspices : of th e Bureau of Standards some years 

before the Institute had been organized, but the 

Institute had, as indicated, perfonned an active role 

later on. 

The Commission charged that the agreement was 

one intended to restrain and eliminate price competi­

tion ; that this purpose had in fact b een effectuated; 

and that the sum of those activities constituted unfair 

methods of competition within the F ederal Trade 

Commission Act. In connection with its cease and de­

sist order based unon those charges, one of the Com­

mission's findings -was that the adminish·ation of the 

reporting agreement "was materially assisted by the 

standardization of the component parts of tags and tag 

products developed and adopted under the auspices 

of the respondent Institute". 

The Court of Appeals set the Commission's order 

aside. It found that the agreement was not an unfair 

method of competition since such uniformity of list 

prices as was shown to exist ·was not in fact a result 

of l'he operation of the agreement. After referring to the 

Commissidn's findings as to the part that standardiza­

tion had played, Chief Judge :tvlagruder's perceptive 

opinion states: 
"These standardizations are deemed to be to the advantage 

of all concerned, including the consumer, who, among other 

benefits, is thereby be tter enabled to know what h e is buying 
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to make intelligent price comparisons. Of course, the de­

tailed standardization of tags and components which the In­

stitute has assis ted in developing tends to make more service­

able the information reported to the individual under the Tag 

Industry Agreem.ent and by him collated and disseminated 

among the Subscribers. But if th e Teporting agreemen t is 

otherwise lawful , such enhanced usefulness of the agreement 

as results from standardization would hardly infect it with 

illegality." 

It is undeniably true that standardization may, 

under certain circumstances, have a tendency to pro­

duce similarity of product, and that similarity of 

product may have a tendency to produce similar pric­

es. However, these similar prices are a result of the 

necessity of meeting or approximating the lowest price 

for a similar product, and hence are a result of h~e 

competitive forces. Since standardization accompan­

ied by price reporting is not unlawful , how much 

less so is standardization standing alone. The Tag 

Institute case, however, demonstrates that even a per­

fectly lawful activity can be given a very bad time 

when a r egulatory agency gains the wrong impression. 

"Legal aspects" can easily be construed as illegal. 

STUDIES ON THE BACTERIOLOGICAL QUALITY OF FROZEN MEAT PIES 

II. A COMPARISON OF THE METHODS FOR THE ENUMERATION OF COLIFORMS 

KARL KERELUK AND M. F. GUNDERSON 

Cam·pbell Sou.p Company, 
Bacteriological Resem·ch Department, 

Camden, New j ersey 

The detection of the presence and enumeration of 

the numbers of coliform bacteria in frozen foods has 

become an important part of the bacteriological ex­

amination of frozen foods. Breed and N 01ton ( 3) 
suggested that the tenn "coliform" be used to desig­

nate the gram negative, lactose-fennenting, aerobic 

bacteria as a measure of pollution of water. Since its 

introduction, the coliform group b acteria have b een 

extensively studied in milk, food, and water as in­

dicators of sanitation or contamination. Now they have 

been carried over into the frozen food field as one of 

the measurements of bacteriological quality. 

From a sh1dy of 6,500 ~trains of the coliform group 

isolated from various sources, Griffen and Stuart ( 7) 

stated that the Escherichia strains were normal in­

habitants of fecal material, while Aerobacter sh·ains 

were typical of nonfecal material. However, they ad­

mitted that the latter might, at times, be found in fecal 

materials but they considered this occurrence to be 

adventitious. 

Elrod ( 5) has demonstrated that a genus of plant 

pathogens, Erw·inia, is closely related to the coliform 

bacteria. He stated that, since the E1·w-i·nia have the 

ability to ferment lactose and have an IMVIC (in­

dole, methyl red, Voges-Proskauer, and citrate re­

actions) pattern similar to that of the Escherichia­

Aerobacter group, results of some previous investiga­

tiof\S were misleading and fecal contamination was 

not necessarily indicated. 
In examining 376 samples of commercially frozen 

vegetables and cantaloupe for fecal contamination, 

Burton ( 4) used a presumptive colifonn and intero-

.. 
·, 

coccus test. The coliform bacteria were found to be 

more dependable than the entercocci for indicating 

contamination in foods prior to freezing. 
Berry ( 2) expressed the need for standardization 

of methods in bacteriological examination of frozen 

foods. H e considered the use of Escherichia col-i as :1 

test organism of doubtful value because the organism 
I 

died during low temperature storage. 
Zaborowski et al. ( 10) evaluated some of the micro­

biologicai methods used for the examination of pre­

cooked frozen foods; however, they did not evaluate 

any of the methods used in the enumerating of coli­

forms. 

In bacteriological surveys of commercially frozen 

precooked frozen foods, ( 6, 8, 9), several methods 

were used to determine the number of coliform or­

ganisms present: a plating method using violet red bile 

agar ( 9), desoxycholate lactose agar ( 10) , and a most 

probable number method ( 8) using lactose broth :for 

the presumptive and brilliant green bile broth for 

confirmatory tests. 
The present investigation was undertaken to com­

pare a pl-ating method using desoxyoholate lactose 

agar and the most probable number method in the 

enumeration of coliforms in frozen meat pies. 

ExPERIMENTAL METHODS 

The frozen meat pies used in this investigation were 

purchased at retail markets in the city of Omaha. 

Samples of the frozen meat pies for bacteriological 

analysis were obtained by using a stainless steel 

cheese trier which was previously sterilized by dip-

, ', 
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ping into alcohol and fl aming in a Bunse,n burner. 
The sample was placed into a sterile W aring blend­
er and sterile 2 per cent peptone water was added to 
give a 1:10 dilution by weight. The samples w ere 
blended for three minutes and serial dilutions were 
made from this suspension . 

The most probable number ( t-.1IPN ) of coliform 
bacteria was obtained by adding 10, 1, 0.1 and 0.01 
ml. p ortions of the diluted sample to replicate sets of 
five lactose broth tubes each . Transfers were made 
into brilhant green bile broth from all tubes in which 
gas had formed within 48 hours. Streaks were also 
made ·on eosin-methylene blue agar plates from the 
gas positive lactose b rorth tubes. 

Total counts were determined by plating serial dil­
utions of the blended suspension with desoxycholate 
lactose agar ( Difco ). The plates were overlayed with 
desoxychoiate lactose agar. Characteristic red opaque 
colonies suri:ounded by a zone of precipitated bile 
were counted after a 24-hour incubation period a t 
35° c. 

Colonies were selected and transferred to triple 
sugar iron agar slants ( Difco ) from eosin-methylene 
agar plates and ~rom the highest positive dilution of 
brilliant green bile broth tubes. After incubation at 37° 
C. for 48 hours the slants were read. The cultures 
were tes ted for indo! production, methyl red reaction, 
Voges-Proskauer and citrate utilization ( IMVIC 
patterns) urease production and motility. 

H ESULTS AND DISCUSSION 

A tot al of 93 commercially produced frozen meat 
pies from various manufacturers were examined for 
the presence of colifom1 bacteria. In this study an 
evaluati on was made of the most probable number 
method ( MPN) and a pour plate method . These two 
metf1ods were selected b ecause of their extensive use 

T ABLE 1-BACTEHIOLOGICAL E x AMI NATION oF C o MMERCI AL L Y 

P RODUCED F ROZEN M EAT ·P IES 

Proc e ssor 

A 
B 
c 
D 
E 
F 
G 
I-I 
I 
.T 

""' 1\Iost probab le num bei· 

D esox y cho la te aga r Br illi an t gre e n Eos in me th y-
plat e coun t 1t lli le Broth le.n e blu e agar 

Chi ck e n Meat P ies 

0 1.5 
0 11 

1,000 16,600 
10 62 
66 2.8 

800 2,000 
26 700 
10 0 
3 3 
0 4 

Turkey 1\ [eat P ies 

0 
46 

7,200 
460 
46 

1,100 
160 

0 
0 

90 

- - -------- · ·---------- --- ---
A 
B 
c 
D 
E 
F 
G 
H 

10 
10 

0 
10 

4 
0 

10 
0 

1.5 
30 

6 
60 
17 
26 
97 
80 

4.2 
90 
7 

40 
7 

30 
90 

280 
- -----·--- --- ----- -- ----

- ·----·---
A 
B 
c 
G 
I 
J 
K 
L 

B 
G 

D, L , M 
---

Bee f i\[eat Pies 

30 
7 

13 
0 
7 
0 
0 
3 

45 
4 

300 
7 
4 

92 
17 

0 

Tuna i\feat Pi es 

0 90 
0 7 
0 0 

45 
4 

127 
7 
4 

126 
ll 

0 

60 
0 
0 

--- ·------- ·- - -

in the enumeration of coliform bacteria in food "Average of three p ies having the same manufacturers code 

materials. or lot number. 

The results of this investigation are tabulated in 
Table 1. The examination of the results in Table 1 
indicate that the MP method may recover a slightly 
larger number of organisms than the pour plate meth­
od. The confirmatory technique of making s·treaks on 
eosin-mehtylene blue agar plates or inoculating bril­
liant green bile tubes from positive lactose broth 
tubes gave compariable results. 

Though the MPN method recovered a slightly largn 
number of coliform bacteria than the pour plate meth­
od, the pour plate method using either desoxycholate 
1~ctose agar or violet red bile agar h as its economies 
in equipment as vvell as time. The results of the pour 
nlates were obtained in a much shorter period of time. 
In a preliminary study using desoxyc~ate lactose 
agar a-nd violet red bile agar in the pou~· plates no 

significant differences were noted in the total bacterial 
count. As desoxychokt,te lactose agar was already b eing 
used in this lab oratory for the routine isolation and 
enumeration of coliform bacteria, desoxycholate lact­
ose agar was selected for use in this study. However, 
it is the author's belief that violet red bile agar gives 
a more easily discernible coliform colony. 

Each frozen meat pie giving a positive test for the 
coliform group was further investigated in order to 
determine the most predominant species of colifmm 
bacteria present. Typical coliform colonies w ere iso­
lated from desoxycholate lactose agar plat es and 
colonies from tryptose glucose extract agar plates 
streaked from S>amples of positive htbes of brilliant 
green bile broth were used for identification studies. 
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TABLE 2 -SPECIES OF CQLIFQRi\•[ BACTEHIA ISOLATED 

FHOM FHOZEN MEAT PIES 

Processor a nd 
Sa mpl es Species of col iform bacteria isolated A 

- --- ----- ---

Al, A2 
Bl 

B2 
Dl , D,3 
E2 

F2 

Gl 
G2 
G3 

Hl 
H2 

Turkey Meat Pie·s 

Aerobacter aerogenes var I. 
Aerobacter aerogenes var I. 
Escherichia coli var I 
Escherichia fre·undH. 
Escherichia freundii. 
Aerobacter aerogenes var I. 
Aerobacter aerogenes var I. 
Aerobacter aerogenes var I. 
Aerobacter aerogenes var I. 
Aerobacter aerogenes var I. 
Escherichia coU var I 
Escherichia freundi-i 
Escherichia coU var I 

Tuna n'feat Pies 

Al Escherichia frermdii 
Bl, B2, B3 Aerobacter aerogenes var I 

- ------

Bl , B3 
Cl , C2, C3 

Dl, D2, D3 
Fl 

G2 
H2 
12 
J3 

Chi cke n .M'ea t Pies 

Aerobacter aerogenes var 
Aerobacter aerogenes var 
Escherichia fretmdii 
Escherichia f-rermd-ii 
Escherichia coU var I 
Escherichia coli var I 
Aerobacter aerogenes var II 
Aerobacter aerogenes var II 
Aerobacter aerogenes var II 

Beef Meat Pi es 

--- -- ------- --- ---- ---
Al 
Cl , C2, C3 

Jl, ]2, }3 

Aerobacter aerogenes var 
Aerobacter aerogenes var 
EscheJ'ichia col-i var II 
Aerobacter aerogenes var 

"The differentiation of the member_s of the coliform group 
was based on -the table given on page 391 of Standard :Vlethods 
for the Examination of "Vater, Sewage, and Industrial "Vastes, 
lOth edition, 1955 . 

The identification of the members of the coliform 
group was based on the table given on Page 391 of 
Standard Methods for the Examination of Water, 
Sewage, aml Industrial 1Vastes (I). The results are 
recorded in Table 2. The examination of the resuits 
in Table 2 indicates that the predominant source of 
colifonn contamination of frozen meat pies was a non­
fecal source. Of 37 frozen meat pies demonstrating 
identifiable colifonn bacteria, 30 pies contained a 
predominance of Aeroba.cte1· species. Seven of the 
pies demonstrated the presence of Escherichia 
Freti11Cl'i'i varities, which are also of a probable non-

fecal origin. Of the 37 pies, seven showed a predomin­
ance of E;cherich:ia coli. varities. These bacteria are 
usually associated with fecal contamination. About 18 
per cent of the frozen meat pies demonstrated a prob­
able fecal contamination while the remaining 82 per 
cent had a nonfecal or "soil" type of contamination. 
vVhether or not it is necessary to determine if foods 
are contaminated with a fecal or nonfecal strains of 
colifonn baoteria, the presence of coliform bacteria 
in frozen foods might inclioate whether the foods had 
been cooked insufficiently or that they were contamin­
ated after cooking or during processing prior to 
freezing. 

SUMMARY 

An evaluation of the most probable number method 
( MPN) and a pour plate method for the isolation and 
enumeration of the coliform bacteria was conducted 
on 93 commercially produced frozen meat pies from 
various producers. The MPN method recovered a ·' 
slightly larger number of coliform bacteria than did 
the pour plate method. The MPN method did not 
demonstrate a sufficiently higher recovery of coliform 
bacteria to warrant its use in place of a pour plate 
method. 

Predominant species of coliform bacteria recovered 
from frozen meat pies were demonstrated to be 
members of the species Aembacter. 
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INSECTICIDE RES IDUES IN MILK AND MI LK PRODUCTS! 

!li. INSECTICIDE RES IDUES IN DAI RY PRODUCTS AN D ASSOCIATED PROBLEMS 

E. H . MARTH AND B. E. ELLICKSON 

Research and Development Divisi.on 
National Dait·y P·roclu.cts Corporation 

Glenv-iew, Illin ois 

INTRODUCTION 

Insecticides gain entrance into milk primarily as a 
result of spraying dairy barns and cattle and ingestion 
of treated forages by dairy cattle. Information on 
these subjects has been summarized in two previous 
papers ( 14, 15). Milks which contain insecticides 
may be mi.xed with insecticide-free milk during pro­
cessing operations and hence the insecticide level of 
the final pn~duct may be changed. This paper ·will 
attempt to summarize information on: (a) the pres­
ence of insecticides in market milk and milk products; 
(b) problems created b y the presence of insecticides 
in dairy products and (c) remedial measures which 
have been taken 

MARKET j\llrLK 

Surveys conducted by the Food and Drug Adminis­
tration ( 5) in 1948, 1949 and 1951 indicated that 
trace amounts of DDT were detected in 25 per cent 
of the market milk samples tested. 

In the fall orf 1955, 800 samples of market milk, 50 
from each of 16 Food and Drug districts , were anal­
yzed for insecticide residues ( 5). Results of this sur­
vey showed the following: (a) 62 per cent of th e 
samples contained insecticide residues; and (b) most 
residues were present in b·ace amounts. 

One hundred and sixty samples with highes t con­
centration were checked for the presence of specific 
insecticides . It was found that BHC vvas present in 
60 per cent of the samples, DDT in 54 per cent, lin­
dan e in 26 per cent, DDD in 24 per cent, methoxy­
chlor in three per cent and DDE (a breakdown pro­
duct or metabolite of DDT ) in 36 per cent. 

Milk samples were checked for anticholinesterase 
activity to determine the presence of organic phos­
phate insecticide residues. These insecticides were 
not detected in the samples tested. 

A later survey ( 5) was conducted duri1?g the winter 
of 1956-1957 by the Atlanta, ew Orleans, Los Angeles 
and San Francisco Food and Drug dish·icts . This sur­
v~y showed little or no contamination of market milk 
with either BHC or DDT. 

A limited survey for the presence of DDT in milk 
samples obtained from individual producers was con­
ducted by Berruti ( 2) in January of 1958. Residues 

of DDT in the range of 0.06 to 10.0 p.p.m. were de­
tected in 14 of 59 samples. 

OTHER DAIRY PRODUCTS 

Several authors have reported the presence of DDT 
in butter made from milk which 'contained residues of 
the insecticide. Smith, et al. ( 24) reported that 65 
p.p.m. of DDT was present in butter made from milk 
which contained 2.3 to three p.p.m. of the insecticide. 
Higher levels of DDT were found by Schechter, et al. 
( 22) who reported the presence of 456 to 534 p.p.m. 
in butter made from milk which contained three to 
26 p.p.m. Telford (25) reported the presence of DDT • 
in butter made from the milk of a goat which · had 
been fed the insecticide. 

Mann, et al. ( 13) found the following concentra­
tions of DDT in dairy products made from milk which 
contained the insecticide: pasteurized cream, 70.2 
p.p.m. ; buttermilk, 1.9 p.p.m. ; whey, 0.5 p.p.m. ; butter, 
100 p .p.m. and cheddar cheese 47.0 p.p.m. 

Benzene hexachloride was found in butter made 
from milk produced by cows grazing on pastures that 
were previously sprayed with the insecticide ( 16). 

Information about residues of other insecticides in 
dairy products or about insecticide residues in other · 
dairy products appears to be lacking in the literature. 
Results of sh1dies on the effect of manufacturing pro­
cesses on insecticide residues are also scarce. Mann, 
et al. ( 13) reported that pasteurization had very 
little effect on the amount of DDT in milk. 

PROBLE1vlS CREATED BY THE PRESENCE OF INSECTICIDES 
IN MILK AND MILK PRODUCTS 

The literature fails to cite instances in which in­
secticide residues in milk have interfered with any 
of the processes employed in th e manufacture of vari­
ous dairy products. It must b e noted, however, tha~ 
the presence of a wettable DDT nowder in milk has 
bee~ found to interfere with the methylene blue 
test ( 11). 

The presence of insecticides in milk, however, does 
Cl'eate .public health problems. No entirely "safe" in­
secticide has been developed. The misuse of any one 
of them in the p1•oduction of milk (or the manufacture 
of milk products) may endanger the health of the 
consumer. 
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C hlo1'i·nated H ydmcarbon Insecticides 

Most reported toxicological studies of this group 

of insecticides have involved DDT. This insecticide 

can gain entrance into the bodies of man and animals 

through absorption from the gastrointestinal tract, the 

lungs after inhalation and through the skin ( 7, 17). 

Neal and Von Oettingen ( 17) found no toxic symp­

toms in humans that were exposed to DDT as an 

aerosol spray or dust at a rate ten times greater than 

that which would b e normally used. Various types 

of dermatitis may be associated with exposure of the 

skin to DDT and its solvents according to H ayes ( 7). 

Cases of DDT poisoning are most generally associ­

ated with the oral ingestion of the insecticide. Animal 

experiments have indicated that solvents such as di­

gestible animal or vegetable oils enhance the toxicity 

of DDT ( 7). When ingested in high concentrations , 

DDT can cause death in man ( 3, 8) and animals ( 26) . 

If ingested in lower concentrations by man, DDT may 

produce nausea, apprehension, stiffness in the jaws 

and throat ( 23), slow pulse, giddiness and dilated 

pupils ( 4). i\llacCormack ( 12) reported that his own 

• blood was lethal for lice six and i2 hours after h e in­

gested 1.5 g. of DDT in butter. H e only suffered from 

a few subcutaneous hemmorrhages and this only after 

exercise. 
In animals large doses of orally ingested DDT 

caused tremors, convulsions, incoordination and 

death ( 17). 
Adult cats vvho were injected with DDT showed 

neurologic disorders which involved stiffness, h·emor, 

clonic movements and death ( 19 ). An autopsy of the 

cats showed damage to ganglion cells (vacuolar de­

generation or pyknosis ) and capillary dilation in the 

liver. 
·when rats were chronically poisoned with DDT, 

increases in liver linids and the size of the liver were 

noted ( 21 ) . The increase in liver lipids was ac­

companied by an increase in phospholipids and 

cholesterol. 

Oral dosages of DDT required for the production of 

illness in man have been reported ( 7). A single dose 

of 10 mg. per kg. of body weight produced illness in 

some but not all · subjects even when no vomiting 

occurred. Smaller dosages generally failed to produce 

illness although perspiration, headache and nausea 

were noted in an already sickly man who ingested 6 

mg. per kg. of body weight. Convulsions h ave b een 

noted when 16 or more mg. per kg. of body weight 

were· ingested. Dosages as high as 285 mg. per kg. of 

body , weight have been taken without fatal result. 

Vomiting, however, occurred and h ence the dosage 

was reduced; The least daily dosage, which will lead 

to illness in man is unknown. Experimental work with 

animals shows, however, that some individuals might 

show mild illness if they received 2.5 to 5.0 mg. of 

DDT per kg. of body weight daily. 

DDT was stored in the fatty tissues of all mammab 

and birds that have been studied ( 7). When a given'' 

quantity of DDT was ingested for a period of time, 

the amount stored in fat gradually increased to a 

point at which it remained stationary as long as the 

ingestion rate was constant. If the ingestion rate in­

creased, the quantity stored also 'increased gradually 

until a n ew point was reached at which it again re­

mained stationary as long as the new irigestion rate 

remained constant. 
DDT introduced into the bodies of humans was 

regularly broken down into DDA (the acetic acid 

derivative of DDT ) and DDE ( the dehydrochlorinat­

ed derivative) ( 7). The DDA was subsequently ex­

creted in the urine ( 18, 23) while the DDE was 

stored in the fat. ( 7). Hayes ( 7) noted that a snpll 

group of people may become hypersensitive to DDT. 

Little information annears in the literature on the 

toxicity to man of other chlorinated hydrocarbons. 

Furman ( 6) reported that no toxic signs were seen 

in cattle which were dipped in b enzene hexachloride 

solutions up to 0.5 per cent concentrations. Ingestion 

of BHC also failed to produce symptoms of toxicity. 

Princi ( 20) reported that there is no essential dif­

ference in physiological resnonses produced by chlor­

ina.ted hydrocarbon insecticides, hence, infon11ation 

given abou t DDT is perhaps somewhat applicable to 

other insecticides of the same general type. Table 1 

indicates the toxicity of chlorinated hydrocarbon in­

secticides to b oth man and rats. It can be seen that 

toxaphene and endrin are most toxic and that 

methoxychlor and perthane are least toxic. The other 

insecticides of this type rank somewhere in between. 

Organic. Phosphate Insect·ic·icles 

This group of insecticides may b e absorbed by in­

gestion, inhalation or through the intact skin ( 20). 

Table 1 indicates that Darathion and TEPP are 

high and thiodan is moderately high in toxicity to 

human beings. Chlorthion, diazinon and malathion 

are moderate or moderately low in their toxicity to 

humans. 

Early symptoms of organic phosphate poisoning 

may be any combination of the following: headache, 

dizziness, blurring of vision, nausea, vomiting, diar­

rhea, and breathing difficulty ( 20). Later symptoms in­

clude profus~ sweating, salivation, pulmonary edema 

with cyanosis, meiosis and convulsions. 

Since these inseoticides generally are not secreted by 

cows in their milk even if they are ingested ( 14) , it 

is doubtful whether milk or milk products would be 

responsible for human intoxications. Gross misuse 

of the organic phosphate insecticides during the pro-
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TABLE 1-TOXICITY RATJ NGS OF COl\IMON I NSECTICIDES" 

Insectic ide 

Chlo1'i.-lwted hydrocarbon 

Aldrin 
Benzene hexachloride 
Chlordane 
DDT 
Dieldrin 
Endrin 
Heptachlor 
Lindane 
:VIethoxychlor 
Perthan.e 
TDE 
Toxaphene 

Organic Phosphate 

Chlorthion 
Diazinon 
~1 al athion 

Parathion 
TEPP 
Thiodan 

LD /50- 0ra !b 

0.107 
0.960 
0.732 
0.400 
0.130 
0.040 
0.144 
0.200 
9.600 
9.600 
5.450 
0.110 

2.410 
0.200 
1.600 
0.005 
0.002 
0.144 

Toxicity to hum ans 

:VIoderately hig-h 
.V! oderate 
:vfoderate 
~1oderate 

~1oderately high 
Hi gh 

Yfodera tely high 
Yloderate 

Low 
Low 

~1oderate 
High 

~1odei'ately Low 
Moderate 

~1oderatel y Low 
Very hi gh 
Very high 

~1oderately J1igh 
~~--

" Information in this table based on data by Lehker ( lO ). 

" Figures given are the number of -ounces of chemical oral­
ly adminis tered p er 100 pounds of body · weight needed to kill 
50 p er cent of the tes t l:a ts. 

duction of milk or manufacture of milk products 
could, however, result in the presence of •toxic levels in 
these products. 

PRESENT STATUS OF REMEDIAL MEASURES 

The Food and Drug Administration has attempted 
to eliminrute certain insecticides from milk by setting 
~olerance levels for these chemicals at zero p.p.m. 

,-Affected by the zero tolerance level are : DDT ( 2) 
methoxychlor ( 1, 9) and malathion ( 1). 

The 'u .S.D.A. has also attempted to h elp the situa­
tion through its recommendations on insecticide usage 
( 9). The chlorinated hydrocarbon insecticides have 
virtually been eliminated from the list of products 
suggested for use in the control of insects on dairy 
cattle. Furthermore, the farmer is cautioned not to 
feed dairy cattle with plants which have been h eated 
wi•th aldrin, dieldrin, DDT, chlordane or toxaphene. 

S UMMARY 

Surveys of market milk supplies have shown that 
25 to 62 per cent of the samples contained traces or 
larger an~ounl's of chlorinated hydrocarbon insecti­
cides. Benzene h exachloride and DDT were found 
mos~ frequently. Organic phosphate insecticides were 
not found in samples tested . 

Hiahest concentrations of chlorinated hydrocarbon 
b 

inseoticides were found in high-fat dairy products 
such at butter, cream and cheddar cheese. 

DDT and other chlorinated hydrocarbon insecti­
cides were found toxic when ingested in high con­
centrations and some may bring about chronic in­
toxication if inges•ted at low levels over long periods 
of time. DDT was stored in the fatty tissues of man, 
other mammals and birds after ingestion. Some people 
were hypersensitive to DDT. 

Organic phosphate insecticides were found to vary 
from high to moderately low in their toxicity to hum­
ans. Milk generally did not contain tl~ese insecticides 
and hence only gross misuse would result in the pres­
ence of toxic levels in dairy products . 

The Food and Drug Administration has set toler­
ance levels for DDT, methoxychlor and malathion in 
milk at zero p .p.m. 
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TUBERCULOSIS AND BRUCELLOSIS AS MILK BORNE DISEASES 

Editor's Note: Presented herewith is a Special Service Article on 

Tuberculosis and Brucellosis. Some times complace ncy may exist wi th 

regard to these two diseases, transmiss ible to man . While real 

prcgress has been and is being made, this Article indicates th e 

n€ed fo r constant vigilance. Also prese nted is a rev iew of the 

situation as it now stands. 

It is a tragic paradox that milk as one of the most 

important foods in the diet of the American people, 

is also an important vehicle for the transmission of 

disease of both human and animal origin. Bovine 

tuberculosis and brucellosis are probably the two 

most commonly know animal diseases which are trans­

mitted to humans through the consumption of milk. 

Both can be completely eliminated in humans only 

be total eradication of the disease in animals. 

TUBERCULOSIS 

Tuberculosis is pathogenic to many animals, in­

cluding mammals, birds, fish and reptiles, yet the only 

animals from which .. th e disease is h·ansmitted to hu­

mans are cattle and goats. ( 1 ) D uring the past 40 

years, tremendous progress has been made in this 

country in reduction of tuberculosis in cattle through 

Federal and State test and slaughter programs. The 

nationwide incidence has been reduced from a high 

in 1918 of nearly 5 per cent of the animals and 25 

to 50 per cent of the herds tested, to a low in 1952 of 

0.11 per cent of the cattle tested. In 1940, the entire 

nation attained modified accredited status (infection 

rate of less than 0.5 per cent. ) ( 2 ) 
Unfortunately, after reaching modified accredited 

Presented at the Course on Epidemiology of Milk>borne Dis­

ease, held at the Communicable Disease Center, Atlan ta, 

Georgia, F ebruary, 1958. 

·, ·, 

status, it became more difficult to obtain support for 

tuberculosis eradication programs, and, of course, 

during ' Vorld ' Var II, our fiscal and manpower atten­

tion and resources were diverted to the war effort . As 

a result of cutbacks in tuberculosis testing programs, 

the incidence of reactors in some States has increased 

since the w-ar and this trend is expected to continue 

in certain areas until more intensified testing pro­

grams are ins tituted. In one of the States, the infection 

rate in cattle tested, rose from a low of 0.18 per cent 

during the war years to a high of 0.87 per cent in 1956. 

The average rate of infection in cattle tested in one 

county in vhis Sta te rose as high as 5.14 per cent. To 

correct this condition the State, in cooperation with 

the U. S. Deparhnent of Agriculture, is now testing 

all caJttle in each county as it comes due for accredita­

tion. The State officials are also obtaining information 

on pretest movement of animals in and out of infected 

herds as a means of locating and eliminating other pos­

sible foci of infection, and tracing back to the herd 

of origin untested cattle that are slaughtered and show 

evidence of tuberculosis. Other states are similarly. 

adopting more stringent programs in an effort to re­

duce infection where the infection rates have indicated 

that a problem was developing and to .eliminate the 

disease entirely where the infection rate is low. The 

problem of eliminating the residual foci of infection 

will be particularly difficult, b ecause of the lack of a 

rapid and practical method of screening herds for in­

fection, short of periodic testing of all animals in all 

herds. 

MILK BoRNE BoviNE T uBERCULOSIS 

At this point we might ask the question, is milkborne 

bovine tuberculosis in this country a serious public 

health problem? Only isolated cases of this disease 

,. 
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in humans have been reported during the past few 
years . Two examples come to mind. In 1954, a farm 
boy in Michigan was found to. have bovine tuberculos­
is. Upon testing the cattle on the farm, all 17 were 
found to be reactors and 15 showed gross lesions 
when slaughtered. In 1948, there was a fairly large 
outbreak in Ohio which involved 119 school child­
ren who consumed raw milk. Dr. Robert Anderson, 
Chief, Communicable Disease Center, Ill pointed out 
that although current medical literature contains 
statements that the role of bovine type tuberculosis 
is an insignificant one in this countly, data is not 
available to support such statements. He went on 
to say that, "The publi.c health importance of ani·m.al 
tuberculosis, -it seems to m.e, cannot be 1neasu.red with 
the information we now have. We th·ink bovine tuber­
culosis in humans is rare. The cases that have com.e 
to the attention of the Commu.n:icable Disease Center 
since 1950 ...... cases confi.nnecl by l.aboratory study -
can be counted on the fingers of one hand. But this 
commun·icable disease, that exists i·n animal hosts 
closely associated with man, does not announce it­
self in sudden, dramatic onset, but ofte·n develops 
slowly and can ~o um·ecognized for long pe·riods. lt5 
public health .importance must be evaluated by some 
means more defini.te than op·inion." 

PuBLIC HEALTH CoNTROL 

In view of tihe increa:sing incidence of tuberculosis 
infection in dairy cattle and in view of the potential 
hazard of the transmission of the infection to humans 
through milk consumption, what public health con­
trols are necessary? How can the chain of infection 
be broken? First and foremost in the prevention of 
any milkborne disease, is the mandatory pasteuriza­
tion of all milk. Those states, cities and counties who 
do riot, as yet, have laws or regulations requiring the 
pasteurization of all market milk and milk products, 
should certainly pass such regulations without delay. 
In addition, broad ed.ucational campaigns should b e 
conducted by the state or county health departments, 
directed to the rural population who may consume 
raw milk from their own cow or dairy herd, or from 
that of a 1;ural distributor. These public education 
programs should underscore and reiterate the neces­
sity to either boil or pasteurize such milk before con­
sumption, or use only commercially pasteurized milk. 
Secondly, it' is important that health officials co­
operate with livestock disease control officials in the 
establishment and conduct of effective programs for 
~he eradication of bovine tuberculosis. 

MILK ORDINANCE AND CODE PROVISIONS 

'Jlhe Milk Ordinance and Code-1953 Recommenda­
tions of the Public Health Service, which provides 

the basis for milk sanitation regulations in 34 States, 
2 Territories, 477 counties and 1,398 municipalities, 
contains safeguards to prevent transmission of tuber­
culosis through milk and milk products. Section 7, 
Item lr, Cows - Health, requires that all milk for 
pasteurization shall be from herds which are tubercu­
losis free, or from herds which are located in modified 
accredited free areas and whioh have been tested 
for tuberculosis not more than 6 years prior to the 
adoption of the Ordinance and at least once every 
6 years after such test. All additions to the herds are 
required to be free from tuberculosis. Tests, retests 
and disposal of reactors are required to be made in 
accordance with current USDA requirements. A cer­
tificate identifying each animal 'in a herd is required 
to be on file as evidence of the tests or retests. 

There is currently some question as to whether the 
tuberculosis provisions of the Ordinance should be 
revised. Three changes have been proposed by various 
groups, namely: ( 1) permit animals from herds lo­
cated in modified areas to be added to the dairy herd 
without another test , ( 2) . elirriinate the provision 
which requires test of herds at least once every 6 
years and ( 3) eliminate the requirement that all 
animals tested be identified. The experience of some 
states would indicate that testing more frequently than 
once every 6 years (as required by some states and 
municipalities) is indicated. 

Section 8 of the Ordinance, Grades of Milk and Milk 
Products Which may be Sold, specifies that all milk 
and milk products for human consumption must be 
pasteurized. Although pasteurization is a very im­
portant and effective safeguard against the trans­
mission of tuberculosis in milk, it is subject to me­
chanical failure and human errors, consequently, the 
most effective measure is to completely eradicate the 
disease from our animal population. Seven states now 
require pasteurization of all ri,arket milk. And 'in the 
U. S., currently, ninety-five per cent of market milk is 
pasteurized. 

BRUCELLOSIS 

Although brucellosis is primarily an 0ccupational 
disease, it is transmitted to man through the con­
sumption of raw milk and dairy products from infect­
eel animals. Fortunately, since World ·war II, there 
has been a gradual decline in the number of cases of 
human brucellosis reported throughout the country. 
During the 10-year period 1947-1956, the States re­
ported to the National Of.fice of Vital Statistics, a 
total of 31,132 cases of brucellosis. A high of 6,321 
cases in 1947 decreased gradually to 1,100 cases in 
1956. Results of studies in Iowa, Minnesota and Wis­
consin and other states have shown a correlation be­
tween the incidence of brucellosis in humans and in 
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different species of animals. A number of state health 

deparhnent officials and medical investigators were 

invited recently by the Communicable Disease Center 

to submit their evaluation of brucellosis as a public 

health problem. A consensus of their views as to the 

source of human infection was as follows: 
Farm Occupational 40% 

Raw Ylilk or Cream 20% 

Industry Occupational 20% 

Unknown 20% 

Reporting on specific epidemiological case-histories 

by the various state health departments showed that 

61 out of a total of 381 cases of brucellosis in humans 

were attributed to the consumption of infected raw 

milk. 

THREE SPECIES INFECT 

Brucellosis in humans and animals is due to in­

fection with any of tluee species of Brucella, namely 

abortus, Stl'is and melitensis. Even t>hough abortus is 

the species most commonly found in cattle, all three 

may be transmitted through milk. Borts, and others, 

rep01t ed on a milkbome epidemic in Iowa in which 

77 cases of human brucellosis was caused by Bntcella 

suis. The milk involved in this outbreak came from a 

herd of 24 cows in which 11 reacted to the blood ag­

glutination test. The organism was isolated from the 

milk. 
There is no known cure for brucellosis in animals, 

bherefore, the only effective means of eliminating the 

disease in dairy cattle is by vaccination of all calves, 

and test of all adult animals followed by slaughter of 

the reactors . Reinfection is prevented by bringing only 

brucellosis-free animals into. the herd. Eradication of 

brucellosis from beef cattle and swine on the premises 

and adjoining premises must b e done also . 

PROGRESS MADE 

A great deal of prog1:ess has been made in eliminat .. 

ing brucellosis in cattle through the cooperative State·· 

F ederal brucellosis eradication program. In recent 

years this progress has b een particularly rapid due to 

a combination of factors, the most significant of which 

are ( 1) t'he passage of State and local milk regulations 

requiring brucellosis-free herds for the production of 

market milk, ( 2) the introduction of the rapid and 

economical milk ring and whey tests for screening 

herds for infection and ( 3) extensive calf vaccina­

tion which is resulting in higher herd immunities. 

According to USDA reports the rate of infection for 

the nation as a whole is dedining very rapidly. In 

spite Qf an increased concentration of blood testing 

on BRT suspicious herds, there is still disclosed a sig­

nificant reduction in percentages for blood reactor 

cattle and h erds. The infection rate for herds tested 

is now down to about 10 per cent, and for cattle 

. ~. 

tested is down to 0.16 per cent. The number of States 

whioh are attaining certified status is also increasing. 

Currently, there are 9 states (Conn., D el. , Mo. , Minn., 

N. H ., N. C., Vt., Wash., and '\i\,Tisc.) and one territory ~ 

(Puerto Rico)" which are modified certified brucel­

losis free . This means that they have less than one per 

cent infection in bhe cattle and 5 per cent of the herds. 

In addition, 441 counties in 27 other states have at­

tained this status. The USDA predicts that at the 

present rate of eradication, over one-half of the states 

will be JVIodified Certified Brucellosis free by 1960. 

UNIVERSAL PASTEURIZATION NEEDED 

The same public health controls as mentioned 

above for tuberculosis are equally applicable for pre­

venting the transmission of brucellosis to humans 

through the consumption of infected milk. Pasteuriza­

tion or boiling of milk before consumption is a vitally 

important safeguard and, of course, eradication of t'he 

infection in milk producing animals will result in eli­

mination of the disease in humans. 

PLAN A AND B 

Section 7, Item lr, of the Milk Ordinance and Code 

requires that within (from 1 to 5) years after adoption 

of the Ordinance, all milk and milk products for 

pasteurization shall b e from herds certified by the 

State livestock disease control authority as following 

either plan A or plan B approved by the USDA for 

the eradication of brucellosis. All additions to the 

herds must be brucellosis-free. A certificate identify­

ing each animal shall be evidence of the above test, 

and it shall be filed as directed by the health officer. 

Plan A requires test and prompt. slaughter of all re­

actor animals, and permits vaccination of calves. Plan 

B permits retention of reactor animals in the herd. 

Plan B, of course, is not consistent with the definition 

for milk which specifies that milk is the, lacteal se­

cretion ... . obtained by the c01nplete milking on one 

or mom healthy cows ... However, at the time this 

Ordinance was written the incidence of brucellosis in 

dairy herds was much higher than it is now largely 

because health deparhnents had not given sufficient 

attention to the eradication of tl1is disease from dairy 

herds. To have required dairy herds to be brucellosis­

free would have created a severe milk shortage and 

an economic crisis in some areas. Therefore, is was 

agreed that for milk which is to b e pasteurized it 

should be permissible to retain the reactor animals in 

the herd. In this connection, the Code states that, 

Ulti1nately, this ordinance will be 1·ev·ised to require 

0 As of May 1959, the following addi tions should be made: 

Maryland, Michigan, Nevada, New ~ifexico, Pennsylvania, 

Rhode Island, Utah . 
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all milk-producing herds to be under Plan A; there­
fore, a d.airym.an who has brucellosis reactors in his 
herd is urged to eUm.inate a sufficient number of 
such reactors each year so that all ·reactors w ill have 
been removed frO?n the he1'Cl within a period of 3 
years after his entry into Plan B. A lon.ger period of 
time may be needed in isolated instances where the 
incidence of brucellosis in the herd is higher than 50 
per cent." The stimulus r esulting from more stringent 
requirements in state and local milk laws and regula­
tions with respect to brucellosis has been much more 
pronounced than was anticipated. Many states and 
municipalities already require h erds to be free from 
brucellosis , or have established dates wh en all of the 
herds must be brucellosis-free. Livestock disease con­
trol officials and the industry are very much pleased 
with the progress being made and realize that every­
one is profiting by the elimination of brucellosis. 

PROPOSED REVISIONS 

Proposals are currently under consideration for re­
vision of the brucellosis provisions of the Ordinance. 
These proposals are as follows: 

l. Require all dairy h erds to be brucellosis-free or 
be located in a bertified area. 

2. Require all additions to the h erd to b e brucellosis­
fr ee or from herds located in certified areas . 

3. Not require identification of each animal. 
4. Discuss the utilization of the milk ring test as an 

effective screening test for the location of foci -of in­
fection. 

In conclusion it should be reemphasized that bovine 
tuberculosis and brucellosis, the two most commonly 
known animal diseases transmitted to humans through 
the consumption of milk, CAN b e completely eliminat­
ed in humans only by total eradication of the disease 
in animals. Although pasteurization is a very effective 
safeguard in preventing the transmission of disease 
through milk, our goal should be the total elimination 
of the source of infection. 
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NEWS RND EVE NTS 

SOME TIPS ON REPORT WRITING• 
There are essentially two kinds of reports, a factual 

report, one in which facts and related details are 
given and nothing more. The other is a narrative re­
port which is a detailed presentation of facts or 
findin gs, a discussion of those findings and conclusions 
draw. 

Common errors in report writing: 
1. Hambling - lacking continuity of thought. 
2. Use of impressive words - 'simple language 

more readily conveys the ideas and thoughts of the 
vvriter. 

3. Spelling - one of the most serious of all errors. 
4. Heflective or muddled thinking; an implied un-

derstanding versus clear thinking. 
How to eliminate or correct these errors: 
1. List your ideas. 
2. Group them into related groups. There generally 

should not b e over three related groups - If more 
than three groups it may b e b est to make more than 
one report. 

3. Non-readers are poor spellers. One good informa­
tive book should be read each month. This will not 
only improve spelling but will also be conducive to 
constructive thinking. 

4. Do not exaggerate. 
A few rules to be considered for successful writing : 
1. Make an outline. Join together sentences of one 

idea each , and with not more that 10-15 words. (Nate : 
The Header's Digest is written for 9th and lOth grade 
level of readers, no sentence contains over 15 words.) 
Each paragraph should contain only one idea . The 
first sentence should state the idea, while the re­
mainder enlarges upon or reinforces that idea. 

2. Use simple words and phrases. Avoid unneeded 
words or phrases as: "for purpose of", rather say, "for". 

3. Head report aloud - read to another. It si1ould b e 
easy to read and should read smoothly. 

4. Incubate - Lay it aside for a day or so then re­
read and criticize. 

5. 'i\lrite for interest - Simplify. Kee_p in mind that 
the report may b e read by someone unacquainted wirth 
the subject matter. 

6. Avoid Jargon, trade tenns , professional idioms, 
etc. 

7. Use comfortable words, familiar words , if in 
doubt as to meaning of a word do not use it. 

8. Check Grammer - Most common errors are the 
use of a singular verb with a plural subject (or the op­
posite) and the use of wrong verb tense. 

9. Edit and rewrite. Five sentences that fully ex­
press an idea are b etter than a whole page of unim-

portant matter. 
10. Keep a file of reports. 

watch for faulty trends. 

~ 

Heread occassionally and 

H ELPS 

A handbook of information is a usefpl ar ticle. One tin t is free: 
"TECHNICAL WR ITING TIPS" 
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0 Presented by E . C harles Alvar.ez, Pierce Junior College, at 
th e 40th Annual meeting of t he California Association of Dairy 
and :'vlilk Sanitarian's Refresher Course, Long Beach, Calif. , 
October, 1958. 

ENGINEERS REPORT 
ON SCHOLASTIC GRANTS 

Federal Support 
The United Sta tes Public Health Service adminis­

ters four major programs, authorized by various Con-
I . 

gressional action in recent years , for the purpose of 
stimulating both research and training in the fi elds 
of sanitary engineering and occupational health . These 
programs are ( 1 ) r esearch grants, ( 2) research :fellow­
ships, ( 3) traineeships, and ( 4) training grants-in-aid. 

Research grants are awarded to indivtdual investi­
gators for the suppor t of research projects in sanitary 
engineering and related sciences principally to ( 1 ) 
expand research activities and ( 2) provide research 
training for personnel. During Fiscal Year 1957, more 
than 400 individuals shared almost $2,000,000, about 
95 percent going to universities and another 4 percent 
to independent research laboratories . 

The program of research fellowsh-ips is new and :is 
supported initially on a modest scale in 1957. The fel­
lowships are of three types in the broad field of sani­
t-ary engineering - predoctoral, postdoctoral, and 
s·pecial. Applicants may have basic training b ack­
ground in engineering or related biological, chemical, 
and physical sciences. The primary purpose of this 
program is to increase the number of engineers and 
scientists qualified to conduct independent research 
in problems of environmental sanitation. Five such 
fellowships were awarded during 1957, each worth 
$1,800 plus tuition plus a family allowance and total-
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ing an average of over $4,000. It is planned to double 
this number of fellowships in the coming year. 

The traineeships, under Title I of Public Law 911, 
are available to sanitary engineers, sanitarians, sani­
tary chemists, and allied personnel wishing to study in 
a graduate program having definite public health im­
plications. They are intended to bring new people into 
the field of public health and thus give preference to 
those with no more than two years' experience in pub­
lic health, who h ave had less than one year of graduate 
or specialized public health training after obtaining 
their _9rofessional degree, and who are under 35 years 
of age. Approximately 130 traineeships were awarded 
in the past several years to sanitary engineers, sanitari­
ans, chemists , physicists, industrial hygienists, biolo­
gists, and geologists . The average stipend is $4,000. 

Y.rainin.g gmnts-in-aid are awarded under the Air 
Pollution Research and Technical Assistance Act of 
1955. So fal', some 14 individuals have been awarded 
stipends of $4,500 for the purpose of increasing their 
competence in the prevention and abatement of com­
munity air pollution. Eleven grants were made direct­
ly to certain educational and training institutions to 
assist in develoljing graduate level sh1dy in air pol­
lution, and three grants were awarded to air pol­
lution conh·ol agencies to pay for the specialized 
training of certain employees. 

All the programs described here, with the exception 
of research grant activity, are quite new, show great 
promise, disclose mounting interest, and are slowly ex­
panding. Indication of potential growth may b e noted 
from the actual development of the research grants 
program. In 1947, si,x grants totaling $66,284 were 
awarded in the field of sanitary enginee1ing and oc­
cupational h ealth. Ten years later , 73 such grants 
were awarded, in 1956, totaling $880,853. 

Other Federal Agencies 

Other Federal agencies provide stipends of various 
ca tegories for sh1dy in a great range of fields, though 
only a few are peripheral to public health interests 
as such. The Veterans Administration, ational Sci­
ence Foundation, Atomic Energy Commission, and 
D epartment of D efense are the major providers. Oth­
er than the famous GI Bill of the Veterans Administra­
tion, tlJe financial aicil programs of the other F ederal 
agencies are h eavily weighted toward postdoctoral 
research . Even the Public Health Service lends its 
greatest support in the health fi eld to medical research 
tlu-ough grants administered by the National Institutes 
oif Health. · 

Of particular interest is the program of special fel­
lowships under the aegis of the Oak Ridge Instih1te 
of Nuclear Studies. Study leading to the Mastei.>S de­
gree in industrial hygiene is supported by $2,500 

grants for 10 months plus h1ition, other fees and family 
allowances. Graduate predoctoral fellowships of the 
National Science Foundation are available to individu­
als desiring to pursue graduate work in the physical, 
biological, engineering, and related sciences. Stipends 
range from $1,400 to $1,800. 

In the past few years the Federal Government ex­
pended altogether about $50 million in aid to some 
43,000 graduate students in 1954-55. Almost half of 
these were studying in science fields. The largest 
group of graduate students were employed as research 
assistants and were working on research contracts or 
grants awarded to senior investigators at colleges and 
universities . 

Since the emphasis is on research and teaching, 
Federal funds available for graduate sh1dents planning 
to practice their profession on the job in various com­
munities are, indeed, limited. More, much more, needs 
to be done in this particular Federal area of assistance. 

To this end, it is pertinent to note that a Conference 
on the Education, Training, and Utilization of Sanitary 
Engin eers was held this past spring in vVashington, 
D . C. The two-day meeting was conducted under the 
auspices of the Subcommittee on Persmmel and Train­
ing of the Committee on Sanitary Engineering and En­
vironment, which is a unit of the National Academy 
of Sciences, National Research Council. 

Outstanding educators , engineers, and adminish·at­
ors focused their atten tion upon a number of problems, 
including that of financial aid, relating to sanitary 
engineering personnel and training. Recommenda­
tion was made in strongly affirmative tone that gradu­
ate-level fellowships and traineeships should b e ex­
panded and shoU'ld carry no restrictions on the dura­
tion of h·aining awards to any qualified individual up 
to and including the Doctoral program. The confer­
ence was equally forthTight and insistent in its recom­
mendation that Title I of Public Law 911 should b e 
expanded to include financial assistance for the under­
graduate education of engineers and should provide 
a monthly stipend of not less than $100 plus an allow­
ance for hution and books. 

Non-Federal Support 

Financial assistance to sanitary engineering graduate 
sh1dents is quite meager in institutions of higher learn­
ing. In a survey made recently, by the authors, of all 
instih1tions of higher education known to offer training 
in sanitary engineering, very few provided assistance 
in this field. Though the data are not exhaustive, they 
are representative of the nature and exten t of aid 
currently available to graduate students in this field. 

A total of 17 schools , three foundations , and four 
professional organizations offer graduate sh1dents 
scholarships and/ or fellowships in which the study 
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of sanitary engl.neering is permissable. These schools 

include the Massachusetts Institute of Technology, 

California Instih1te of Technology, Virginia Poly­

technic Institute, Rensselaer Polytechnic Institute; the 

Universities of California ( Berkely) , Oklahoma, Utah, 

·washington, Florida, and ~ifichigan; Northwestern, 

Rutgers , Harvard, Johns Hopkins, and Oklahoma State 

Universities. This group provides an average of 47 

separate stipends, ranging in value from $400 to 

$4,500 !1er year. It must be noted that the awards in 

a few of the above-named universities are closely 

linked with graduate research requirements. 

The American \Vater Works Association, the Ameri­

can Public Works Association, the ational Lime As­

sociation, and the National Council for Stream Im­

provement, each offer a graduate stipend, with value 

up to $1,500, $1,000, $2,400, and $2,574 per year, re­

spectively. These are specifically for sanitary engineer­

ing. The Dorrco Foundation ( Hutgers U .) offers a 

stipend of $2,400 leading to the Ph.D. The Kemper 

Foundatio-n (Harvard U.) is limited to study in in­

dustrial hygiene and carries a sum varying with need 

and project. The Clow Foundation in the midwest 

offers a sum up to $1,800 per academic year to· a gradu­

ate o.f a college or university in the states of Ohio, 

Michigan, Illinois, Indiana, Iowa, or Wisconsin. This 

award is for graduate study in sanitary engineering 

leading to the Master's degree. 

Another sixteen colleges and universities reported 

the availability of financial assistance. In general , such 

money is offered in part payment for services rendered 

in the form of membership on a research team or part­

time teaching, and are labelled "research assistant­

ships" or "teaching fellowships." Actually, most ml­

leges and universities with graduate programs provide 

such remuneration, if only of a token nature, in ex­

change for the "junior faculty" services rendered to 

overburdened profess ional teaching or research 

faculty. 
Despite the importance of such assistance, the focus 

is on the pro'fessiona·l teaching or research engineer 

and not on the young engineer who is to be trained for 

a career in the community or in industry. Much more 

attention must b e given to this latter group. 

ExceTpts fTont: Jouma.l of Sanitary Engi·neeTing 

Division - PToceedings of the AmeTica.n Society of 

Civil EngineeTs. Pa.peT 1708 

FOLEY ELECTED PRES I DENT 
OF MISSOURI ASSOCIATION 

Vincent Foley, Secretary-Treasurer o'f International, 

was elected President of the Missouri Association of 

i\IIilk and Food Sanitarians during the 27th annual 

meeting of that Association h eld April 6-8, at Colum-

bia, :tvlissouri. 
The annual meeting consisted of a three day short 

course in milk and food sanitation. It was co-sponsored 

by the D epartment of Dairy Husbandry, College oft. 

Agriculture, University of Missouri; The Missouri 

Division of Health; and the Missouri Association of 

Milk and Food Sanitarians. 

Missouri Association Officers, 1959, left to right; Sec.-Trees., 

Charles Orr; lst Vice-Pres., L. R. Miller; retiring Pres., Jerry 

Cook; Pres ., V. T . Fo!ey; 2nd Vice-Pres., Robert Wehmer; Auditor, 

Floyd Copenhaver. 

Twenty-five year awards and diamond studded 

lapel pins were presented to Milton R.
1 
Fisher, D .V.M., 

Chief of Milk Control, St. Louis D epartment of Health, 

and to R. H. Baird, D.V.M., Director of Milk Control, 

St. Joseph City Health Deparhnent. Ten year awards 

were presented to Ben Meinershagen, D.V.M. , Hig­

ginsville: Glenn Lotspiech, Senior Sanitarian , Division 

of Health, and to Floyd Copenhaver, Senior Sanitarian, 

Kansas City Health D epartment. 

In addition to President Foley, other officers elect­

ed were: First Vice Pres ident - Lesley Miller, State 

Division of Health; Second Vice President - Robert 

Wehmer, St. Louis H ealth Department; Secretary­

Treasurer - Charles Orr, State Division of Health; 

Auditors- Floyd Copenhaver, and Jerry Cook, the lat­

ter being the Association's retiring President. 

STANDARDS FOR FROZEN 
FRUIT CONCENTRATES 

ANNOUNCED 

Food and Drug Administration standards for froz­

en concentrates to make lemonade have been pub­

lished recently in the Federal H.egister. The concen­

trates are sweetened lemon juice products to which 

the consumer adds water to make plain or colored 
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lemonade. A six-ounce can makes a quart. The stand­
ards will go into effect in 60 days unless FDA receives 
objections which require a public h earing. 

Comments following publication of proposed stand­
ards on June 29, 1957, raised the issue of whether the 
standards should require some proportion of uncon­
centrated lemon juice in frozen concenh·ates for lemon­
ade to produce the kind of taste consumers expect. 
The California citrus indush·y favored the requirement 
and the Florida industry opposed it. 

Blindfold tests showed no distinguishable difference 
in the taste of lemonade made with concentrate alone 
or concentrate with an added 20 percent of unconcen­
trated lemon juice. Accordingly, the standards pub­
lished do not require the use of unconcentrated 
lemon juice in the frozen concenh·ates. 

The standards do not allow the use of chemical 
preservatives and reject the industry's proposal for 
a separate standard for "Industrial Frozen Concen­
trate for Lemonade" to contain an added chemical 
preservative. They also limit the use of water and re­
quire the product to· contain sufficient sugar and lemon 
juice to make, in accordance with label directions, a 
beverage with at )east lOJ~ percent of soluble solids 
and 0.7 percent of acid. 

NATIONAL MILK SANITATI ON ACT 
HITS AT TRADE BARRIERS 

Ed itor's Note: The bill in question has not been reproduced in 
toto, but significant sect ions ha ve been given so mil k con tro l 

personnel con be informed of its main administrative and operat ion­

. al procedures. Readers wishing a copy of H. R. 3840, shou ld direct o 
i request for some to their Congressional Representative. 

In · February, Representative Lester Johnson of 
Wisconsin, introduced in the 86th Congress, H. R. 
3840 which is a bi.Jl: To amend Public Health Service 
Act to protect the public health fmm. unsanitary m-ille 
and 1nilk pmducts shipped in interstate cmnmerce, 
without unduly burdening such comnterce. The 
proposed amendment to the Public Health Service 
Act now becomes known as TITLE VIII - MILK 
SANITATI01 . 

Some of the stated provisions and stipulations con­
tained in H. R. 3840 are excerpted and reproduced 
herewith, to give t:he reader a better knowledge of the 
bill's content. These are as follows: 

1. The Congress hereby finds that the sanitary 
corltrol of fluid milk and certain milk products is 
necessary to protect the public health and recognizes 
that the exercise of such sanitary control is primarily 
the responsibility of State and local governments, but 
that no state or local government has the right to ob-

struct the free movemen t in in terstate commerce of 
milk and milk products of high sanitary quality by us·e 
of unnecessary sanitary requirements or other health 
r egulations. 

2. For t>he purposes of rating, certification, and list­
ing of interstate milk plants as provided by this title, 
the Surgeon General (of the Public Health Service) 
sha11 by regulation promulgate, and may from time 
to time amend, a Federal jVIilk Sanitation Code which 
shall set forth milk and milk product sanitation stand­
cll'ds and sanitary practices (including standards as 
to inspections, laboratory examinations, and other 
routine officia-l supervision by local or State milk 
sanitation authorities, or by both) which, if effectively 
followed, would in his judgment :fesult in a supply of 
milk and milk products of a sanitary quality at least 
equivalent to that of: 

(a) Grade A raw milk for pasteurization and 
Grade A pasteurized milk, respectively, and 
(b) Milk products containing only Grade A raw milk 
as hh.eir milk component and intended for pasteuriza­
tion, and milk products containing only Grade A 
pasteurized milk as their milk component, respective­
ly, ·produced or processed, or both, in conformity with 
the provisions of the edition of the Public Health 
Service's recommended j\Jiilk Ordinance and Code 
(unabridged form) which is current on the date of 
enactment of this title. 

3. (a) The Surgeon General shall by regulation 
promulgate, and may from time to time amend, stand­
ard rating methods and criteria for dete1mining 
through compliance ratings , with respect to milk and 
milk products, the degree to which interstate milk 
plants and their milk supply comply with the F ederal 
Milk Sanitation Code. Such ratings shall be expressed 
in terms of percentage of fuH compliance. 

(b) The Surgeon General shall mmounce, by 
regulations, the minimum compliance ratings, (pur­
suant to such rating standards) which, in his judg­
ment, are necessary to give satisfactory assurance 
that milk and milk products shipped from interstate 
milk plants receiving such ratings will have been pro­
duced, handled, transported, and processed in sub­
stantial confmmity with the Federal Milk Sanitation 
Code, except that the minimum so prescribed shal·l 
not be less than 90 per centum. 

4. Any state milk sanitation agency of any state 
which wishes to obtain for its interstate milk shippers 
the benefits of this title shall submit to the Surgeon 
General for approval a state plan for periodically (but 
not less often than ammally) rating interstate milk 
plants located in such State, and their milk supply, on 
the basis of the standard rating methods and criteria 
in effect under item 3 above, and certifying to the 
Surgeon General those interstate milk plants receiv-
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ing a compliance ra ting at least equal to the minimum 
ratings established under this item. Such plan shall 
be accompanied or supplemented by such information 
concerning milk sanitation control activities of the 
state agency and of local official milk sanitation con­
trol agencies, and such other reve1ant information, as 
the Surgeon General may request. 

5. (a) The Surgeon General shall approve a State 
plan submitted if it meets such requirements as he 
determines to be necessary to obtain reliable ratings 
for the purpose of maintaining the list provided for , 
including a requirement that such ratings will be 
made only by State rating officials who are full-tim e 
employees of the State milk sanitation agency, (or, 
under interstate arrangements , by full-time employees 
employed by a sister State having an approved plan 
or by both States join tly) and hold a currently valid 
certificate of qualification issued or renewed by the 
Surgeon General. Approval of a State plan shall b e 
for such period (but not exceeding three years) as 
may be fixed by regulation. 

(b) Whenever the Surgeon General, after rea­
sonable notice and opportunity for hearing to the 
State milk sanitation agency, finds that: 

The State plan has been so changed that it 
complies with neither the requirements for State plan 
approva•l in effect at the time such plan was last ap­
proved, nor with the requirements for state plan ap­
proval as last amended, or, in the administration of 
the State plan there is a failure to comply substantially 
with any provision contained in such plan, the Surgeon 
General shall revoke his approval of such State plan. 
The Surgeon General may suspend his approval of a 
State plan at any time after giving the notice of hear­
ing referred to above and pending such hearing and 
decision thereon if in his judgment the protection of 
the public h ealth so requires. 

6. (a) The Surgeon General shall establish and 
maintain a list of certified interstate milk plants, and 
shaH publish such list, or revisions or amendments 
thereof, not Jess often than quarterly. Except as pro­
vided in subsection (b) all interstate milk plants shall 
b e included on such list , which, by a certificate cur­
rently in effect at the time of such listing, have b een 
certified to the Surgeon General by a State milk sani­
tation agency under an approved State plan as having 
compliance ratings at least equal to the minimum rat­
ings established by the Surgeon General under item 
3 (b) . Such list shall identify each interstate shipper, 
the interstate milk plant or plants involved, and the 
milk and milk products covered by the certification. 

(b) The Surgeon General shall not include or 
permit to remain on the list provided for under sub­
section (a) any interstate milk if -

l. the persons having legal ownership or 

control thereof does not consent to the listing of the 
interstate milk plant, or 

2. the last rating upon which the certifica­
tion of the plant was based is more than one yeat 
old, or 

3. the State milk sanitation agency gives 
wDitten notice to the Surgeon General that the plant is 
no longer entitled to the minimm11 rating required for 
listing, or 

4. the Surgeon General, after investigation 
made on his ow11 initiative or upon complaint of a re­
ceiving Sta te or locality, finds that the plant, though 
duly certified, is not entitled to the minimum rating 
required for such certification . (Here legal regress 
is provided for any aggrieved person through usual 
hearing procedures.) 

7. (a) E xcept as provided in subsection (b) - (1 ) 
no milk or milk product which emanates from an 
interstate milk plant in another State, while such 
plant is listed by the Surgeon General under item 6 
with respect to the milk or milk product, as the case 
may be, shall be subject to seizure or condemnation in, 
or to exclusion from , a receiving State or locality, or 
from transportation , distribution, storage, process­
ing, sale or serving in such State or locality, and ( 2) 
no processor, producer, carrier, distributor, dealer , or 
other person handling such milk or milk product shall 
be subject to punislm1ent, or to denial of a required 
license or permit, by reason of the i failure of such 
milk or milk product, or of the sealed container or 
vehicle (complying with the Federal ~tlilk Sanitation 
Code) in which such milk or milk product was brought 
into the State, or of an interstate milk plant in another 
State or its milk supply, or o'f any transportation or 
handling facility, in which suoh milk or ni'ilk product 
was produced, processed, carried, or handled, to 
comply with any prohibition, requirement, limitation, 
or condition (including official inspection require­
ments ) r elating to h ealth or sanitation and imposed 
by or pursuant to any State or local law, regulation, or 
order of the receiving State or locality, or by any of­
ficer or employee thereof. In the event any milk or 
milk product emanating from a listed interstate milk 
plant in another State and complying with the Feder­
al Milk Sanitation Code is commingled with milk or 
milk products from within the receiving State pro­
visions of the preceding sentence shall apply to the 
resulting mixture, except that nothing in this section 
shall be construed to prevent the application of such 
State or local laws, regulations , or orders to such 
mixture by reason of the failure of such milk or milk 
product of intrastate origin not emanating from an 
interstate milk plant in another State, to comply there­
with immediately prior to such commingling. 

, 
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( b ) Subsection (a) shall not be deemed to 
prohibit any receiving State or locality from: 

1. subjecting any milk or milk product upon 
its arrival from another State, to laboratory, or screen­
ing tests in accordance with standard methods for the 
examination of dairy products provided for in the 
Federal Milk Sanitation Code, and rejecting the ship­
ment if upon such examination it fai·ls to comply with 
the bacterial and coliform count standards, tempera­
ture standards, composition standards, and other cri­
teria of such Code relating to the then physical 
condition of such milk or milk products, and 

2. enforcing sanitary laws and regu lations , 
equally applicable to milk or milk products not coming 
from outside the State -

a. to require pasteurization of raw milk 
brought into the State before delivery to retail sale 
or consumer-serving establishments or before use in 
making products with milk or milk products, 

b. to otherwise protect milk or milk pro­
ducts from contamination or deterioration after ar­
rival through requirements as to temperature and 
sanitary handling, transportation, and storage: Pro­
vided, that the State or locality may not, excel)t as 
provided in subparagraph (c) reject the sealed con­
tainer or vehicle, as such, in which the milk or milk 
product arrived in the State, if it coml)lies with d1e 
Federal iVlilk Sanitation Code, m- as to type of contain­
er in or from which milk or milk products may b e 
soM at retail or served to consumers. 

8. (a) The Surgeon General may make such in­
spections of interstate milk p lants and plants pro­
posing to become interstate and of their milk supply, 

.and such laboratory examinations, studies, investiga-
i tions, and ratings, as he may deem necessary in order 

to car~:y out his functions under this title and to pro­
mote t~1ifonnity in the application of the Federal Milk 
Sanitation Code and the Surgeon General's standard 
ra ting methods and criteria. 

( b ) The Surgeon General shall remove any jn­
terstate milk plant from the list provided for under 
item 6 if the State or any local milk sanitation :mthori­
ty or laboratory refuse~ to permit representatives of 
the Service to inspect and copy relevant records per­
taining to State or local health and sanitary supervision 
of such milk plants or aiw part thereof or facility con­
nected therewith and their milk supply, or if the 
person in charge of such plant or if any part of the 
milk supply of such plant, or any person under his 
con~rol , refuses to permit representatives o£ the Serv­
ice, ., at all reasonable times-

1. enter such interstate milk plant or any 
establishment, premises, facility, or vehicle where milk 
or milk products intended £or such interstate milk 
plant are .. produced, processed, packed, held or trans-

ported, 
2. inspect such plant, establishment, premis­

es, facility, or vehicle, and all pertinent personnel, 
dairy animals , equipment and utensils, containers and 
labeling, and milk and milk products, and 

3. inspect and copy pertinent records. 
9. The Surgeon General shall conduct research, 

studies, and investigations concerned with the sanitary 
quality of milk and milk products, and he is author­
ized to ( 1 ) support through grants , and otherwise 
aid in, the conduct of such investigations, studies, and 
research by State agencies and other public or private 
agencies , organizations, institutions, and individuals, 
and ( 2) make the results of such research, studies, 
and investigations available to State and local agencies, 
public or private organizations, and institutions, t-he 
milk indust.ry, and the gener-al public. 

10. The Surgeon General is authorized to 
1. train State and local personnel in milk sani­

tation methods and procedures and in the application 
of the rating methods and procedures and criteria es­
tablished, 

2. provide technical assistance to State and local 
milk sanitation authorities on specific problems, 

3. encourage, through publications and other­
wise, the adoption and use, by State and local authori­
ties throughout the United States, of the sanitation 
standards and ~anitation practices specified in the 
F ederal i\tlilk Sanitation Code, and 

4. othervvise cooperate with State mHk sanita­
tion authorities, other public and private organiza­
tions and institutions , and industry in the development 
of improved programs for the control of the sanitary 
quality of milk and milk products. 
The bill proposes an appropriation, not to exceed 
$1,500,000 annually to enable the Surgeon General to 
carry out his functions under the Act. 

Excerpts from o statement by Representative Johnson when he 
introduced H. R. 3840. 

The bill which I am. introducing today has bee·n 
drafted so as to co·nform to the recommended princi­
ples adopted by the Association of State and Terri­
torial I-I ealth Off-icers. This Association, as its name 
hulicates, is CO'Inposed of State and other san·itation 
officials a·nd health officers. It has studied this matter 
carefully and has developed and adopted a set of 
recomntended princ·iples for F edeml milk sanitation 
legislation. These 1·ecommended pr·inciples were fon n­
ally adopted at the Annual Convention of the Asso­
ciati.on in Washington, D . C., October 24-28, 1958. 
I am asking u:na.n·imous co11Sent to have the repo1t 
included ·in the Record after my remarks. 

The current bill does not require any State or 
nwn:ic·ipality to adopt the U. S. Publ·ic Health Serv-
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IODINE SANITIZERS OFFER 
ALL THESE t 

ADVANTAGES 

A LONG RECORD OF DEPENDABILITY. 
Iodine is recognized as a most efficient 
antiseptic and germicide. It is known to 
be effective against a wide range of organ · 
isms. New technology has now resulted in 
more efficient iodine formulations devel · 
oped especially for sanitization. 

of milk, food and beverage utensils and 
equipment. Also available are iodine d is· 
infectant·cleaners for hospitals, schools , 
institutions, food and beverage plants, 
and industrial applications. 

When the color. of an iodine sanitizing 
solution begins to disappear, that is a 
signal to replenish or replace the solution . 
There is no reason ever to let an iodine 
solution get too weak to be effective. Test 
kits are available. 

SPECIALIZED PRODUCTS. Iodine sanitiz· 
ers and detergent·sanitizers are offered 
by leading manufacturers for treatment 

EFFECTIVE. Iodine sanitizers are effective 
in low concentrations . Their use can con · 
tribute to improved public health . 

Writ e us for further information and 
names of manufacturers offering iodine 
saniti zers and disinfectant-cleaners in 
your area. No obligation , of course . 

EASY TO TEST. The well·known iodine 
color is an indication of solution strength. 

CHILEAN IODINE EDUCATIONAL BUREAU, INC. f;3~r~~~~ay, NewYorks.' N. Y. 

'ice Milk Ordinance and Code, nor does it require 
that all fluid milk and fluid milk pmducts shipped i.n 
interstate comme1·ce meet the 1·equirements of the 
Code. 

The bill does pmvide, however, tlwt any 1nilk which 
does meet the requirements of a Federal milk sani­
tation code, the pmmulgation of which is pmvided 
for in the bill, cannot be excluded fmm any State o1· 
fluid milk market in the United States. State and local 
health authmit-ies under this bill will st-ill inspect out­
of-state supplies of milk which are not qualified under 
the U. S. Code, if they so desire. But no State or local 
health authority can prevent the entry of milk which 
does qualify ·u.ndm· the Code . 

The bill also pmv'ides for many safeguards in areas 

receiving milk fmm plants qualifi.ed unde1· the Code. 

They have the right of ·inspection of milk upon ar­

Tival to see that it lws 1wt deteriorated in transit, and 

after a,rrival, the handling, processing, and sale of such 

milk must meet the mquireme·nts applied to milk 

enteri:ng such 11w1·kets from, intrastate sources. 

I feel that this hal will go far towards eliminating 

the ·use of sa·nitation mgulations as econmnic trade bar­

Ti.ers which lwve been a·nd are widely prevaUent i:n 

th·is c.;ountry, while at the same time pmtecti-ng and 

ma·intaining the Tights and prerogati-ves of State and 

local health authorities 'in respect to milk o1·iginating 

•vithin respective jurisdictions. 

STUDY REVISION OF PHS 
DRINKING WATER STANDARDS 

On March 24-25 a group of physicians, scientists, en­
gineers, and administrators met in Washington, D. C., 
to consider revision of the U. S. Publip Health Service 
Drinking vVater Standards. In view of changes in 
the nahue and extent of impurities which are being 
added to the nation's supplies as a result of greater 
population growths and even greater technological 
and industrial development, the Public Health Service 
has appointed this Advisory Committee to"re-evaluate 
these Standards, which were first formulated 45 years 
ago and last revised in 1946. 

The Public Health Service Drinking Water Stand­
ards were originally written t oapply only to water 
used on interstate carriers and tllis remains tl1eir only 
legal basis. However, State health departments, tl1e 
American Water Works Association, and the Armed 
Forces have accepted them as standards for public 
water supplies. This general acceptance makes it man­
datory that they be kept current andt hat the basic 
knowledge required to deal with new problems be de­
veloped before problems become acute. In considering 
standards for limiting in1purities in drinking water at 
this time, special attention was given at this meeting 
to the problem involved in setting limits for non­
living contaminants such as radionuclides and syn­
thetic organics and other chenlicals. Tills was the 
first of a series of meetings scheduled for coming 
months by the Advisory Committee. 

·' 

i 
~· I 



. ' 
I 

'· 

NEws AND EvENTS 193 

PIPE LINE MILKING SYSTEMS 
DISCUSSED AT RECENT MEETINGS 

Milk sanitarians from several sections of the coun­
try have attended six meetings at St. Charles, Illinois . 
These consisted of a short course on planning, in­
stalling, cleaning and sanitizing of pipe line milking 
equipment on the dairy farm. 

These one-day meetings, sponsOTed by Babson 
Bros. Co. and held a t the Surge Training Center, look . 
into dairy sanitation requirements of the future. 

One of the high points is a ques tion and answer 
period where milk sanitation problems of mutual in­
teres t are discussed. 

The meetings started March 24 with milk sanitarians 
from ·wisconsin attending. They were concluded May 
7 with sanitarians from the Southeas tern states in 
attendance. Future meetings may be held to give 
broader geogra.phical coverage. 

CLASS I FlED ADS 
FOR SALE 

Single service milk sampling tubes . For further information and 

a catalogue, please write Bacti - Kit Co., P. 0, Box 101, Eugene, 

Oregon . 

,. 

IOSAN reduces ' bacteria counts to 
consistent lows. Removes and pre­
vents milkstone buildup. Simplifies 
sanitation. Replaces two or more 
produc ts beca use it is both a power­
ful cleaner and san itizer. 

IOSAN is the original patented 
"Tamed Iodine"® Germicidal Cleaner. 
Used dai ly by tens of thousa nds of 
milk producers. Especial ly effective 
for Bu lk Tanks. For a free demonstra­
t ion contact your regular supplier or 
Lazarus Laboratories Inc., Div. West 
Chemical Products Inc., 42-16 West 
St., Long Island City 1, N. Y. 

PUBLIC HEALTH SANITARIAN - Work in generalized program 

at Hammond Health Department; city of 108,000 population, ~0 

miles from downtown Chicago. Full time city health department. 

Must have college degree. Apply : Hammond Health Department, 

City Hall, 5925 Calumet Avenue, Hammond, Indiana . 

Faulty test ing equipment can turn profit 
into loss- fast. lns·ure now against inaccu­
racy with this efficient Garver combination. 

1. Garver "Super" Babcock Tester . 
Speed co ntrolled and spee d ind i­
cated for ex treme accura cy. 
2. Ga rve r .. ovate action" Test 
Bottle Shaker. Th oro ugh ly int e­
grates t est in gredi e nts - saves time 
-e liminates dangerous, haphazard 
hand twirling. 

Write today for ca ta log. 

TH£ GARVER MANUFACTURING CO. 
Union City, Indiana, U.S.A. 

"Babcock Tester Manufacturers for Four Decades" 

should be used to lubricate 

._. Separator Bowl Threads 

.._ Pure-Pak Slides & Pi ston s 
~ Pump & Freezer Rotary Seals 
~ Homogenizer Pistons 
.. Sanitary Plug Valve!; 

Valves, Pistons & Slides of Ice 
Cream, Cottage Cheese, Sour 
Cream and Paper Bottl e Fillers, 
Stainless Sleel Threads and 

Maling S. S. Surfaces 
.,_ and for all other San ilary 

Machine Parts whic:h are 
cleaned daily. 

fOt.w.UlATfD fiOM U.S.I'. tiOUIO I'ETtOlAlUM 

AND OTHEI APPIOVEO INGIEDIENTS 

SANITARY • NON-TOXIC 
ODORLESS • TASTELESS 

PHARMACEUTICAllY ACCfPTASlf 

CONTAINS NO ANIMAL OR VEGETABLE FATS. 
ABSOLUTELY NEUTRAL. WILL NOT TURN RANCID 
-CONTAMINATE "'R TAINT WHEN IN CONTACT 
WITH FOOD PRODUCTS. 

Hayne s f:.ulti·F'dnc Sanilary Spray 
lubrica nt is e ntirely new and dif­
ferent . Des ig ned especia lly for • 
applications w here a he avy duty 
sanitary lubricant is req uired. 

./AJti·F'th is a high polyme r lu­
bricant and co nta ins no soap, 
me tals, solid petrolarum, silicones 
nor tOxic additives • 

Provides et clinging protective 
co ati ng for vi tal metal parts such 
o s slides, bearings and oth e r lu­
bricated surfaces despite moi stu re. 

PACJCfO 6- 16 OZ. CANS PU CARTON. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue • Cleveland 13, Ohio 
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Dairy sells more milk 
at lower cost 
"We figure we're saving over $750 a year in retinning 

costs alone by using Stainless Steel milk dispensing 

cans." says Mr. Darrell M . Hendrickson, Sales Man­

ager of the Michigan State University Dairy Plant 

in East Lansing, Michigan. "Stainless Steel cans do 

not require retinning. We save time by not having 

to inspect the cans for corroded spots; there's never 

any danger of corrosion with Stainless Steel. 

"Stainless Steel can't be beat for cleanliness and 

sanitation ... so important in every dairy. Our 

entire plant is equipped with Stainless Steel." 

.. 

"Another Stainless Steel product that we highly ·' 

approve of for greater profits and customer satis­

faction is the bulk milk dispenser. By buying milk 

in bulk, our customers are saving as much as Ui¢ 
on every portion they sell. They like the cleanliness 

and convenience of Stainless Steel bulk dispensers; 

and the milk is always cold and fresh . There's no 

problem of handling and storing numerous containers. 

We both sell more milk at a higher profit. 

If you would like to have more information about 

dispenser cans or bulk dispensers, write to United 

States Steel, 525 William Penn Place, Pittsburgh 

30, Pennsylvania. USS is a registered trademarh 

United States Steel Corporation- Pi ltsburgh 

American Steel & Wire- Cleveland 

Nationa l Tube - Pittsburgh 
Columbia-Geneva Steel- San Francisco 

Tennessee Coal & Iron- Fairfield, Alabama 

United States Steel Su11ply- Steel Service Centers 

United States Steel Export Company 

United States Steel 

, ', 
4 
~ · I 
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''HANSEN'S'' 

DQJ~'l~C 
100% 

ACTIVE CULTURE 
" Hansen's" Ori-Vac Lactic Culture is a 
vastly imoroved culture in high ly so luble 
powder form - 100'"/o dried seed culture 
- without fillers or carriers. Dri-Vac can 
be used on the first propagation . . . 
from seed .. , to mother culture ..• 
to bu l' No further development needed. 
Excellent keeping quality. Easy to use. 

Made in a Variety of Lactic Combinations 
Write lor Availuble Unrelated Strains 

CHR. HANSEN'S LABORATORY, INC. 
0 

9015 W . MAPLE STREET MILWAUKEE 14, WIS. 

';, 

~ DESIGNED TO 
SNAP INTO 

FITTINGS • LEAK-PREVENTING 
NEOPRENE GASKET lor Sanitary Fittings 

~ ~ $NA"P!J'I'l'E ~~aa~ 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fat5 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time•saving, easy to assemble 
Self-centering 
No sticking to fittings 

Eliminate line blocks 
Help overcome line vibrations 

Long life, use over and over 

Available lor J", JYa", 2", 2~" and 3" littings. 
Packed 100 .to the box. Order through your dairy supply house. 

:~ ·· "THE HAYNES MANUFACTURING CO. 
4180 Lorain Avenue • Cleveland 13, Ohio 

. :u----~;'ll 
-'~_;?ft~/SP~ 

U.S. P. LIQUID PETROLATUM SPRAY 
U.S.P. UNITED STATES PHARMACEUTICAL STAHOAROS 

COKUINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY 
NlUTRAL. WILl NOT TURN RANCID-CONTAMINATE OR 
TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY-PURE-

ODORLESS -TASTELESS 

NON-l:OXIC 

Tkia FU<e 
U.i6l-eike 
HAYNES-SPRAY 
3kou£d be Med ~ ~: 
SANITARY VALVES 
HOMOGENIZ ER PISTONS - RING$ 
SANITARY SEALS & PARTS 
CAPPER SliDES & PARTS 
POSITIVE PUMP PARIS 
GlASS & PAPER FILLING 
MACHINE PARTS 
and lor All OTHER SANITARY 
MACHINE PARTS whkh ore 
cleaned doily. 

Tlce lf(~UWut HAYNES-SPRAY lf(efJum ~ .C~ 
C~O/lll(3 MCi& tb lf(ifk O'ULU«mce cuuL Code 
R~ by tb U. S. PKbiie H~ Selltliu 
The Haynes-Spray eliminates the danger of contamination which i& 
possible by old fashioned· ·lubricating m4lthods. Spreading lubricants 
by the use of the finger method may entirely destroy previous 
bactericidal lrea!menl of equipment. 

PACKED 6-12 oz. CANS PER CARTON SHIPPING WEIGHT-7 l8S. 

THE HAYNES MANUFACTURING CO. 
4180 Lorain Avenue • Cleveland 13, Ohio 



YOUR .INSPECTION IS INVITED~ 

Glasco Model GDV - 1 M4 
Dairy Vendor 

DAIRY VENDORS 
lil Hove Certificate of Approval of Notional Sanitation Foundation 
Testing Laboratory (Ann Arbor, Mich .) . 

i' Comply with required standards of the United States Public Health 
Service Ordinance and Code, "The Vending of Foods and Beverages." 

HOW GLASCO DAIRY VENDORS PROTECT PATRONS' HEALTH: 

1. Coin -operated Glasco Dairy Vendors 
vend bulk milk and other dairy products 
in cups, automatically, with no exposure 
to air or human contact. Their compact, 
simplified design assures clean, trouble­
free operation. 

2. All drinks are prepared and placed 
in sealed milk cans at the licensed 
milk plant, using milk of at least 3lf% 
butterfat content. 

3. All parts in contact with cups or 
drinks are either disposable or easily 

cleaned : i.e. , re ~ sanitized 5-gal. dis ­
penser cans and disposable (single-serv­
ice ) dispensing tubes. 

4. In the Vendor, dispenser cans are 
kept in a refrigerated compartment at 
constant 33-35° F. Vendor will not oper­
ate in case refrigerated compartment 
rises above 50° F. Switchover from empty 
to full dispenser cans is fully automatic. 

5. Paper cups are stored in unbroken 
stacks in an enclosed compartment. They 
are filled in an enclosed cup station with 

a self-closing door. ·' 

WRITE TODAY for the complete sanitation story on: 

Glasco Da iry Vendors. 

Manufactured and sold by 

GLASCO CORPORATION 
MUNCIE, INDIANA 

DIFCO 

Since 
1890 

An lis era an·d Antigens 

Enteropathogenic Coli 

Brucella 

Klebsiella 

Leptospira 

* 

Salmonella 

Streptococci 

C Protein Antiserum and Standard 

* Infectious Mononucleosis Antigens and Standards 

Po lent Stable Specific 

Descriptive literature available on request 

" Shigella 

DIFCO 
BIOLOGICS 

Specify 

LABORATORY 

CULTURE MEDIA 

PRODUCTS 
REGEANTS """" 

' ', 
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because you asked for them 

MULTI-PROCESS TANKS 

for C.I.P. CLEANING 

('? 600-ga llon A.D.T. 
Tan k, shown with spray 
ball assembly and CP 
Stainl ess St ee l Centri -

" fug al Pump (not in · 
eluded with t ank) . For 
pump data ask for 
Bull etin H -1200. 

(C LEAN ED-IN -PLACE) 

Save Time • Labor • Money 

CP MULTI-PROCESS TANKS have long 
been firs t choice in hundreds of da iries 
for their superior heating and cooling 
efficiency-their scientific agita tion and 
matchless s tainless steel construction. 
NOW- you can have a ll tj1ese features 
- in a dome top tank .-especially de­
signed for C.I.P. spray,d eaning. What's 
more, there's no extra 'cost except for the 
spray ball assembly. 

YOU CAN HAVE A.D.T. on any new CP 
Series 40, 60, 70 and 80 tank in sizes 
from 300 to 2000 gallons. For vacuum 
or pressure opera tion, ask for informa­
tion on CP Series 90 T ank, 300 to 1000 
ga llon capacities. 

~tmospheric J)ome T op has manhole 
and sta inless s teel lift-off covers and 
reta ining rod with a sealing band to 
prevent leakage while spray cleaning. 
Deflector at agitator opening prevents 
splash-out. 

WRITE OR ASK YOUR CP SALESMAN 
FOR FURTHER DETAILS 

"22. _ _L ___ MFG. COMPANY 
,....-~~® 

BRANCHES: Atl anta • Belmont, Mass. • Buffalo • Charlotte • Chicago . • 
Dall as • Denver • Houston • Kan sas City, Mo. • Los Angeles • MemphiS 
• Minneapoli s • Nashville • New York • Omaha • Philadelphia • 
Portland, Ore. • St. Louis • Salt Lake City • San Francisco • Seattle 
• Toledo • Waterloo, Iowa 

General and Export Offices: 

1243 W. Washing ton Blvd., Chicago 7, Ill. 
CREAMERY PACKAGE MFG. CO. OF CANADA, LTD. 
267 King Street, West • Toronto 28, Ontario 



Write to Editor of 
The Surge News at-

B·ABSON BROS. CO. 
2843 West 19th Street • Chicago 23, Illinois 
t ' ·; 

ATLANTA • DALLAS . •. KANSAS CITY • . MINNEAPOLIS 
SACRAMENTO • SEATTLE • . SYRACUSE • TORONTO 

o · 
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BOOKLET NOW READY 
FOR FARM DISTRIBUTION 
"MASTITIS IS YOUR PROBLEM" ... a 
booklet reprinted from uThe Surge News," 
treats a complicated and scientific sub­
ject with solid, practical and understand­
able words. 

Written by George Mather, a man with 
over 60 years' experience with dairy­
ing, this book can bring an important 
subject to the attention of men most 
concerned with mastitis prevention and 
control. 

© Bobson Bros . Co . , 1959 

, 

, 
' , 
i 
A' 
I 


