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SANITARIANS-COMING OR GOING? 
sanitation-mindedness of the public did not just happen. It is a build-up 
a long-continued process of applying cleanliness and orderliness and sani
in general to our conditions of living-and doing it in such a way that 
lie likes it. It has been formulated from ideas which were developed by 

physicians, chemists, bacteriologists, engineers, veterinarians, and 
It has been made workable by personnel who have known how to apply 
ideas to every-day living. The fieldmen-the inspectors. now sani

anams--Cl!G this. 

'Jl1hese men have usually been either chief executive officials or men respon-
. y to the health officers. A sanitarian has held a position of dignity 

esponsibility. Often he has risen to the directorship of his bureau or divi
·n a health department. But there now seems to be a trend to place all of 
~ork under the direction of an engineer. Perforce. such a move subordinates 
anitarian. He finds that he is forced (pushed back) to a lower level of 

~S"''i!'L·"-"'v"'1' responsibility (and thus cut off from warranted recognition and 
salary brackets). The increased recognition of the importance of 

sanitation, built up by a generation of sanitarians, is now being increas-
placed under the direction of a professionally limited class of specialists 
has had only a part in the whole program. 

~xobably the reason for this is the fact that engineering is a well-recognized 
~OI!~Sst"on;at and educational entity. Everyone knows what an engineer is-the 

training that he has received-the type of ·work that engages his attention 
technique he uses in going about his work. So, when the health officer 

l!lp specifications for the position of head of the environmental hygiene work, 
bas the well-established field of engineering (increasingly now-sanitary 

) to draw on. 

e commend the recognition that the public is giving to the field of sanita
We deplore the narrowing of the positional opportunity for men who are 
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sanitarians but who are not labeled as engineers. We maintain that 
sanitation is broader than any one specialized professional class. 
properly qualified men. regardles~ ~f label, shoul~ feel. that they can reach 
higher administrative levels. Th1s. mcreas~s the mcent1ve for good we*· 
the other hand, nothing is more d1sheartemng. than to know that 
vou do your work. the situation is stacked agamst you by fiat ( 
Civil Service rules define the incumbent as one who was educated years 
curriculum which you cannot go back to but which. as a curriculum, 
him no better than yours did you ) . 

The situation is that of our own making. \Ve know that persons 
recognized as physicians. veteri_n::>.ri~ns,. nu:ses. and en~ineers withouti 
education in curricula at accredited mstltutwns of learmng: These ct;eate 
professions. Then on top of this type of education th~re _JS the acq.ui ifion 
knowledge and experience that comes from years of apphcat10n to 
sanitation problems. A sanitarian is the fi?al product. But ~na~y '"'"''lutan::.t 
seek a short cut to such professional standmg. _They short-Clrcmt the 
educational training. The result ?- the present sttuatwn. 

So we find that the sanitarian has no well-unclers~o?cl profess!onal 
His trainina ranrres from that of the Ph.D. to the pohtlcally-appomted 
ful." His ~lutie~ range from working o_ut p~steurization c~mtt·?i to . 
abatement. from supervision of water punficatwn ,;o tl~e l?wh~;t mspectl@.n 
that a health department must embrace. All are samtanans. 

In view of these considerations the appointing officials specify that the 
sanitation positions are to be held. by engineers- men. "':ho are .... ~.,u •• , .... ,., ... 

well trained and everybody knows 1t. Vve commend this tdeal of pubhc 
'vVe suggest an amendment: that such positio':s be held by " ... engineers 
those whose training and experience are eqmvalent to that of a Fellow 
Sanitation) .'' 

\h/hat is such a Fellow~ See the following editorial. 

vVe want to know: is the sanitarian coming or going? Is his opportuniey 
public service, professional recognition, and salary attainment incr:eas 
creasing? We maintain that if he c?ntinues ''.as is," he faces .a declm7 . 
and opportunity. But if he takes himself senously and quahfies, he IS m a 
tion to expand greatly his field and his status. He can become a peer, 
peers. 

Turning the field of sanitation over to the control o~ any one group ,~s 
trying to limit the earth to ~he production of ?nly one fnnt or ve~~table; th 
and lakes. to any one species of fish; the an·, to one type. of bnds. Th~y 
free. The survival of the fittest is still a law. The Amenc~n ~vay of free 
fair competition is still in existence. So why make a totahta.nan state 
sanitation? vVhy not the man who fills the positi?n b~st be gtven t~1e 
whether (years ago) he came up through the engmeenng. the . 
chemistrv, or the bacteriology educational route? The only qu7stt~n that 
be asked- is: has he the educational background and the expen:nttal 
to give a clean healthy community? Can he. give us a safe milk. and foGd 
water supply? Can be properly protect. us. 111 the :vay that he 1! _s1 
protect us? If so. the job should be his , Irrespective of the _debtee · 
name. The performance test is the only thing in which v.·e are mterested. 
is the Ameritan way. J. H. S.,.,",._-~, 

THE DEVELOPMENT OF A SANITARIAN 
~ look over the personnel who constitute the professional sanitarian, we 
m;d men from many different fields : physicians, veterinarians, engineers, 

bacteriologists. and others. Not only the physical sciences and the 
iinl•OJ2:Ica• sciences but also in many cases the social sciences have their applica

'fhe engineer is well trained in the physical sciences and is accustomed 
think in terms of measurements and preciseness. The veterinarian has had 

~raining in biology and microbiology and their relation to disease and many 
of sanitation. but he may be short in the physical sciences, esperially in 
of materials and their use. Likewise, the bacteriologists and the chem
have graduated from fi1:st-class schools have had training in biology 
· I chemistry, which gives good background for work in sanitation. 

the engineer and the chemist have been trained more in the physical 
whereas the physician, the veterinarian. and the bacteriologist have been 

primarily in the biological sciences. 
ow sanitation may be likened to a gem of many facets. It utilizes knowledge 
a wide variety of fields. Consequently, we find the engineer and chemist 

, engage in sanitation work) learning biology as they advance through the 
· and the physician, veterinarian, and the chemist-bacteriologist learning 

;en1~111 e,•eJ ng and more chemistry; with both groups learning more and more about 
social sciences-if they are smart and have progressive minds- until, Io 
behold. some clay we have a full-fledged SANITARIAN who is of some 

to his community. This is not because be \.vas an engineer. a veterinarian, 
baGteriologist. or what have you. but because he has applied what little he 

in college and then aclclecl to that knowledge by everyday experience. 
added so much judgment and common sense and "knowledge of the 

fitness of things" to his training and experience that after fifteen or 
years you ask him whether he is an engineer. a veterinarian or any 

such specialty , he will reply that "my college training was such-and-such 
I soon found that I had to use my head and knowledge from various fields 

.......... ,.._. .,~h common sense, until now I am more than an engineer or a veterinarian 
SQme other such professional. I am a sanitarian.'' 

' hen a man attains this state of ability, he has reached the qualifications of 
'1\ello\\·''. The American Public Health Association defines this classification 

f0IlO\\'S: 

a. ¢.. g raduate degree in public health or equivalent degrees and acceptable service for two 
in responsible public health position; 
An academic degree including training in public health and meritorious responsible 

in c health for at least five years; 
original work in public health or preventive medicine giving recognized 

ployment in public health for at least five years, with special proficiency and recog
standing; 
;Teaching of public health or a constituent science for at least five vears with attain-
of distinction; -

f. Substantial contributions to public health and attainment of recognized standing. 

J!;he appellation '·sanitarian" is now generally understood to include any one 
works in the field of sanitation. The use of the word "fellow'' indicates 
uch high attainment of professional quality has been reached that a responsi

organization sponsors the worker as being among the top-ranking persons 
the field. It ignores the route but acknowledges the excellence of the per

It rises above collegiate degrees and recognizes only the ability of the 
tnctnnt1Pnt-degree or no degree. J. H. SHRADER 



A FEDERATED INSTITUTE OF SANITATION 

A N INSTITUTE of Sanitation has been proposed in these columns 1 as a~~.""'"'" 
means for coordinating and facilitating the work of applying sanit'ittion 

many aspects of daily life. Already there are half a dozen organizations 
in whole or in part to this subject. Although each operates in a more 
restricted aspect of the field, yet they overlap to one degree or another. 
important still, the scatter of the several thousand sanitarians into these 
groups weakens the effectiveness of the sanitarians as a class in 
own professional standing. The increased strength that comes from 
of scattered groups is well known. 

Much is said about professional recognition. Sanitarians have 
themselves with the professions of medicine, engineering, and nursing. 
ever, sanitarians as a group do not so qualify. The development of the 
been so rapid that the accumulated experience of several generations 
been available for the working out of an adequate and generally 
educational program for the training of sanitarians as has been the 
medicine and engineering and chemistry. Hence, if anything is done to 
this, it will be clone by someone else for sanitarians or it will be clone by 
themselves.- or else, sanitarians will find that the work that they have 
is taken over by other groups. So the whole country-wide force of satut'<llJila.n• 
might very well set their own professional house in order themselves, 
let other groups classify them and "put them in their place" . 

Professional recognition comes from quality of work done by men 
education and training are equivalent to those of the professions 
"arrived". Each separate sanitation group can do good acceptable work, 
doubt, entirely on its own. However, a federated Institute of Sanitati~ 
raise the whole field to a higher plane. Such an Institute would be a 
piece for all the affiliate groups ; and its public relations would 
high gear. It could work out educational curricula that would be pff,,rt·i,\'.>1 

authoritative. It could set up a classification of "Fellows" that would 
incumbents a standing commensurate with those of any other pr•ote:Ssl"tonat l:_gw:l)UI 
In a word, it would be able to foster and encourage such an intensive and 
program that recognition would come, not because of legal restrictions 
job or vocal claims of the workers but by virtue of the high type of .-,p,,c;;;,," 

and performance. 
Such an Institute could be a federated body, composed of rPt-.r••cp·nt< tn,·p_c,,t~r, 

each of the affiliated organizations. It would not usurp the 
programs of any of its component units. Each of the present 
continue to function as separate organizations as they do now, under 
names and officers and constitutions and fields of work and policies and ""'Pa•n•v~ 
It would be set up analog-ous to our federal union of states, to that 
British Commonwealth of Nations, to the American Institute of Physics 
is composed of a Council of delegates from the American Physical ~_•v'-'"-~'" 
Optical Society of America. the Acoustical Society of America. the 
Rheology, and the American Association of Physics Teachers). Each 
controls its own affairs and yet benefits from the support and interest 
others. 

"Your actions speak so loud that I cannot hear what you say." 
program make our case for a place in the professional sun. 

1 This Journal 7, 128 (1944); 8, 127 (1945); 12, 129 (1949). 

3A SANITARY STANDARDS FOR MILK AND MILK 
PRODUCTS USING DISPOSABLE 

FILTER MEDIA 

Formulated by 

IM'-:rEB.NATIONAL AssociATION oF MILK AND FooD SANITARIANS 
uNITED STATES PUBLIC HEALTH SERVICE 

THE DAIRY INDUSTRY CoMMITTEE 
As oF JuNE 5, 1950 

i:; the purpose of the IAMFS, USPHS and DIC, in connection with the 
d elopment of the 3A Sanitary Standards program, to allow and encourage 

,lfifeedom for inventive genius or new developments. Milk and Milk Products 
specifications whi~h are developed and which ?O differ in de~ign, material, 

, · or otherwise. so as not to conform with the followmg standards, 
iWhich. in the opinion of the manufacturer or fabricator are equivalent or 

maY be submitted at any time for the joint consideration of IAMFS, 
a~1cl DIC. 

Material 
1. !All metal filter parts having any 

in contact with the product shall 
of dairy metal consisting 
steel , nickel alloy, or 

corrosion -resistant material, 
nontoxic and non-absorbent. 

a. All milk contact surfaces shall be 
to an equivalent of not less 

120 grit-finish properly applied. 
All outside surfaces shall be 

and easily cleanable. 
2. Exteriors of structural parts not 
qt{ntact with the product shall be of 

· - resistant material with a 
finish ; or shall be rendered 

resistant or painted, and be 
cm-tstructecl as to be easily cleanable. 
a. If. to clean a milk contact part, an 

· or structural part not in con
the product is normally im

in cleaning solution, the cor-
. treatment material used 

Ute latter shall be non-toxic. 

B. Construction 
1. The outer shell or housing and all 

inner parts shall be of seamless silver 
alloy brazed, or welded construction. 

2. The weld area and deposited weld 
metal shall be substantially as corrosion 
resistant as the parent metaL 

3. All non-removable appurtances 
attached to the outer shell or housing 
shall be attached in a manner to pro
duce smooth, crevice-free, easily-clean
able surfaces. 

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

a. Readily portable filters may have 
leg heights of two inches. Readily 
portable filters are defined as those 
having a base area of not more than 
two square feet, or. in the ·case of filters 
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mounted on legs, an area encompassed 
by the legs that does not exceed two 
square feet. 

b. Bases when used shall be con
structed without ribs or flanges. and 
shall have smooth top and bottom sur
faces, and shall be self-draining. 

5. All inner parts shall be easily dis
assembled from the outer shell or hous
ing, and all surfaces in contact with 
the product shall have rounded and 
smooth inside corners as large as prac
tical for proper operation. and shall be 
readily accessible for cleaning. 

6. Perforations or slots in the filter 
medium supports shall be not less than 
3/16" in the minimum dian~eter and 
the end radius of the perforatiOns shall 
be not less than 3/ 32". .-\fter perfora
tion the flat surface of the sheet from 
which the perforating punch emerges 
on the down stroke shall then be 

polished to the equivalent 
than a No. 4 mill finish. 

C. Openings 
1. All inlets and outlets 

form with the 3A Sanitary 
for Fittings. 

D. Gaskets 
1. Single service gaskets of tl1 ~ 

tary type are _preferred, or 
rubber or rubber-like gaskets tl~a11 
be easily cleaned may be used. 

APPROVED BY : 
C. A. ABELE, July 6, 'L~'SQ 

Chairman- CSP of IAM1F$ 
A. \V. F ' CHS. July 6, l!<Jl~O 

In Clzarge- 1IF-VSPHS 
E . H. PARFITT, July 5, mso 

Chain11an- SSS-DIC 
H . S. FIELDER. July 5, r&J)O 

Chain11an- TC-DISA 

SANITARY STANDARDS AVAILABLE 
Sanitary Standards heretofore adopted and published l?ertain to storag~ 

tanks, pu;11ps. weigh can~. and ~eceiving tanks. h01~10g~mzer and_ plunger
type pumps, can-type mdk stramer_s. and a~ttom~ttc transportation tan~ 
used to store. handle, or process nulk or flu~d mtl~ prod~tcts. and ele~tr.t~ 
motors and motor attachments employed to clnve clatry eqmpment. Reprultfs 
of these sanitan · standards may be obtained from the Secretary of the 
Association ( l\Ir. George A. \Yest. Rochester Health Bureau. ·..J.4 }Iarshall 
Street Rochester 2, N. Y.) at a cost of 10 cents each. . 

Dr;wings and dimensions of sanitary milk-pipe fittings and thennomet&li 
connections are available at a cost of 50 c~nts f?r the set. . 

The complete set of reprints and drawmgs. m an envelope, may be 0a-
tained for $1.25. . . . 

These mav be: secured from the Secretary-Treasurer of tlus Assoctat10lll : 
Mr. George A. \\ 'est. Rochester Health Bureau . ..J..J. Marshall St · et, 
Rochester 2 . N. Y. d ~ 

Watch the columns of this Journal for ne\Y issues of standar ~ ~ot· 
equipment not previously covered. as well as for amendments to extstmg 
standards. 
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JA STANDARD METHOD FOR DETERMINING THE 
HOLDING TIME OF HIGH-TEMPERATURE 

SHORT-TIME PASTEURIZERS BY MEANS 
OF THE SALT CONDUCTIVITY TEST 

Formulated by 

ERNATIONAL AssociATION oF MILK AND FooD SANITARIANS 

uNITED STATES PUBLIC HEALTH SERVICE 

THE DAIRY INDUSTRY COMMITTEE 

As OF JuNE 6, 1950 

iS the purpose of the IANIFS, USPHS and DIC, in connection with the 
development of the 3A Sanitary Standards program, to allow and encourage 

for inventive genius or new development. Methods and apparatus 
are developed which so differ in technique, design, material, and con

""'"'""uv• , or otherwise, as not to conform with the following standards, but 
in the opinion of the technician, manufacturer, or fabricator are equivalent 

, may be submitted at any time for the consideration of IAMFS, 
HS, and DIC. 

':ruJis 3A standard salt test is suitable 
for timing with water operation. 

tests may be used when operat
itb milk or milk products. How
there are variables specific for 

set of conditions and each thermal 
ent. and for these reasons 

methods should be compared 
e 3A standard salt test, and the 

· correction made. 

Methods of Performing the 3A 
Standard Salt Conductivity Test 
l . Install the Number 1 electrode. 
sanitary tee shall be provided with 

pasteurizer for this purpose and 
'ly installed at the upstream 

of the holder to conduct this test. 

2. Install the Number 2 electrode on 
the indicating thermometer fitting at 
the downstream end of the holder. 

3. Connect the electrodes to the in
stnunent and connect the instrument 
to suitable electrical supply. Close the 
circuit to the Number 1 electrode. 

4. Operate the pasteurizer with 
water in a manner identical to the wav 
it will be operated with milk at th~ 
normal pasteurizing temperature. 

5. Prepare a quart or more of a 
saturated solution of salt in tap water. 

6. Fill the syringe with SO ml of the 
saturated salt solution. 

7. Inject the salt solution with a 
forceful stroke of the syringe piston. 

8. Start the stop watch at the instant 
the instrument registers the first change 
in conductivity. 

9. Open the circuit to the Number 1 
electrode and close the circuit to the 
Number 2 electrode. 

10. Stop the watch at the instant the 
instrument registers the first change in 
conductivity. 

11. Repeat this test <>ix times. The 
variation between the minimum and the 
maximum readings should not be over 
0.5 second. If the variation between 
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readings is greater than 0.5 second, the 
test shall be repeated until the variation 
of six successive readings is not greater 
than 0.5 second. 

12. The holding time in the forward 
flow shall be considered the average of 
six successive readings. Similarly, the 
time in diverted flow shall be the aver
age of six successive readings. 

13: If either average holding time is 
found to be less than the legal holding 
time, the capacity of the timing pump 
may be reduced, the holder altered or 
other adjustments made, and the timing 
repeated until a satisfactory legal hold
ing time is obtained. 

14. Since pumps rarely deliver milk 
at exactly the same rate at which water 
is delivered, the holding time of a 
HTST unit, determined by the conduc
tivity test of salt solution injected into 
water, must be transposed into the 
holding time for milk. This is done in 
the following manner: 
(a) Determine the ratio between the ·water 

and milk capacities of the unit by ascer
taining the times required to deliver 
equal volumes or weights of water and 
milk. 

(b) If the capacity is determined by the times 
required to deliver equal volumes, com
pute the holding time for milk by insert
ing the time values obtained into the 
following formula: 

H ld. . f 'lk T M,. o mg time or m1 = ~ 

T = Holding time with water 
M, = Time required to deliver a 

measured volume of milk 
W,. =Time required to deliver an 

identical volume of water 
Example: The minimum holding time. 

determined by test with water. was found to 
be 16 seconds (T). The time required to 
deliver a measured volume of water (prob
ably a 10-gallon canful) was found to be 68 
seconds (W,.) . An equal volume (10 gal
lons) of milk was delivered in 63 seconds 
(M,) . Milk was delivered more rapidly 
than water ; therefore, the holding time for 
any particle of it was necessarily shorter, 
as computation with the formula discloses : 

Holding time for milk= 16 x 63 = 14 .8 
68 seconds. 

(c) If the capacity of the pasteurizer is 
determined by the times required to de
liver equal weights (rather than vol
umes) of milk and water. the calculation 

?f the ho~ding !ime for milk si}:l')U)d 
mto cons1derat10n the fact that 
heavier than water. One hundred, 
of milk occupy less volume lthan 
pounds of water; consequt;!);t ~ 
particle of milk passes throug th'e 
teurizer holding tube at a ra e. 
slower than would appear from 
between the times to 
weights of milk and water. 
difference in rate of flow is 
of the specific gravity of 
normally is 1.032. 
ing time for milk, when deter,(loin,~l 
the relative times required 
equal weights of milk and watef, 
puted by the following formula: 

Holding time for milk= .T M~ .0~ 
T = Holding time with wate~:; 

Mw =Time required to delive a 
weighed quantity of mil 

Ww =Time required to deliver 
identical weight of water 

15. If the computed holding time 
milk is shorter than the 
scribed time. as in the 
the pump capacity is to be ··~-•·<·----' 
the extent that a holding 
milk. equivalent to that 
obtained. 

16. Seal the timing pump driv~. 

C. Appendix 

1. Apparatus and Material. · 
Apparatus in contact with n. ;.•.=--' 

uct shall be of sanitary design. 
a. Electrical conductivity i'r lSti\I!ITJjJenj 
The conductivity instrument 

have a sensitivity which will ~·•,.""·---~ 
able response to 10 ppm of 
of not over 1 00 ppm total salts. 
following instruments have been 
on test to meet this so,ecrnc:'l.tu)n>: 

Solu-bridge 
timer 

Solu-bridge Model RT-3-a 
timer 

Industrial Instrument Co. 
17 Pollock Avenue 
Jersey City, N. ]. 

Galvanometer -taunt suspenAi:an 
I\·fodel B-with proper shunt. 

Fisher Scientific Company 
711-723 Forbes Street 

Pittsburgh, Pa. 

JouRNAL OF MrLK AND FooD TECHNOLOGY 263 

ELECTRODE NO.I 

FIG. NO. I 

ELECTRODE N0.2 

FIG. NO. 2 

5· 1/16" DIA. HOLES 

1/4" 

0·5981 

This dra\·ting is an examule of an avc-.ilable electrode. 
Other electrodes are ac~eptable if they are of sanit~J7 
construction and meet sanitary requirements including 
location of the sensitive element in the center -of the 
flo'' stream. 

Any syringe with a capacity of SO 
ml with connection to seal against elec
trode syringe connection is satisfactory, 
providing the discharge opening is not 
less than 78 inch in diameter. 

d. Stop watch. 
The stop watch shall register 30 

seconds or less for one revolution of the 
hand and shall read 0.1 second or less. 

e. Salt. (Sodium chloride) 
Any commercial brand of table salt 

is suitable for the purpose. 
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2. Complete Testers. 
A complete tester containing all the 

necessary apparatus can be obtained 
from the following sources : 

a. Industrial Instrument Co., 17 Pol
lock Ave., Jersey City, N . J. 

b. Sidney P. Foster, 104 Schenck 
Blvd., Floral Park, N. Y. 

3. Explanation of Method of Per
forming 3A Standard Test. 

The specifications of this standard 
test are based on the results of the re
search work by Holland and Jordan 1 

or previous studies by others reviewed 
by these authors. 

a. An electrode at the upstream end 
of the holder is essential for obtaining 
accurate results. The sensitivitv has 
been determined in relation to the inove
ment of microorganisms. There is usu
ally only one suitable port at the up
stream end of the holder and for this 
reason, the syringe connectim~ is made 
an integral part of the electrode or 
designed for mounting in the same fit
ting. 

b. The electrode for the downstream 
end of the holder is similar to the elec
trode for the upstream end of the 
holder but contains no syringe con
nection. 

c. The electric current supply re
quired for each make of electrical con
ductivity instrument is specified on the 
name plate of the instrument. 

d. Operate the pasteurizer with 
water in a normal manner. The water 
in the constant level tank should be at 
normal maximum static head. Heating 
and cooling facilities should be at maxi
mum volume capacities. The pasteur
ized milk discharge outlet should be at 
normal minimum static head. There 
should be no leaks on the suction or 
discharge sides of the timing pump. 
Any leakage on the suction side of the 
pump will lengthen holding time. Leak
age of air is manifest bv a fluctuation 
of the reading of the ele"ctrical conduc
tivity instrument. 

Homogenizer- When one or more 
homogenizers are attached to the pas-

teurizer, timing shall be repeated with 
the homogenizer operating at maximum 
capacity (without pressure applied to 
the homogenizer valve) . 

Clarifier or Separator-When a clari
fier or separator is attached to the 
pasteurizer, timing shall be done when 
the bowls of such equipment are sta
tionary. If such additional equipment 
may be by-passed, timing shall be done 
while the by-pass is in operation. 

Filter-When a filter is attached to 
the pasteurizer, timing shall be made 
with all filter material and removable 
restrictions to flow removed. If the 
filter may be by-passe(,l, timing shall be 
done while the by~pass is in operation. 

e. ,Salt (sodium chloride) was 
chosen as the electrolyte because it is 
readily available and is fairly pure and 
of constant conductivity. A saturated 
solution is easy to prepare. About one
half pound of salt in a quart of water 
will make a saturated solution. 

f. The volume of electrolyte used 
affects the accuracy of the test. When 
testing a pasteurizer of 8SOO pounds 
per hour , volumes of 15." ml to 100 ml 
gave reproducible results within -+- OJ 
second. The SO ml volume falls within 
this range for all pasteurizers up to 
28,300 pounds per ho~.r capacity. 

g. With the use of Number 1 elec
trode, the speed of injection is noti 
critical but the entire volume shall be 
injected in O.S second or less. 

h. If an automatic timer is used iru 
place of manual timing, the human ele
ment of timing is eliminated. Howeveu, 
the automatic timer shall be set to re
spond to a change of 10 ppm of salt. 

i. The electrical conductivity instru~ 
ment is provided with a throw switch 
marked Number 1 and Number 2 elec
trode. 

j. The watch should be stopped ab 
the instant the instrument registers a 
change in conductivity as this is tne 
minimum time that the instrument d~ 
tects the salt solution. 

k. At least six readings are neces
ary to assure correct timing. Under 
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laboratory conditions readings of not 
over 0.~ second maximum deviation can 
be obtamecl consistently. 

of the water increases. With water of 
1~0 ppm, the apparent holding time 
w~II be about one second longer than 
with water of 1 SO ppm or less. I. .If readings of O.S second or less 

~11axmmm deviation cannot be obtained 
~t may be due to variations in the flo~ 
ll1 the holder .. and the minimum reading 
shall be considered the holding time. 

m. When timing in diverted flow 
care sho.uld be exercised to be sure th~ 
system IS free from any salt solution 
from previous timing. · 

4. Accuracy of the 3A Standard 
Test. . 

.Holland and Jordan 1 have deter
mme? that bacteria ·and saturated salt 
soluti.on .travel at practically the same 
velocity 111 ~ater of 1 SO ppm hardness. 
Also the accuracy of the test decreases 
as the hardness (electrical conductivity) 

Dr. Giltner, Deceased 
. Dr. Ward Giltner, 68, dean-emeritus 

ot th~ ~chool of Veterinary Medicine 
at M1c~ug~n ~tate College and one of 
tl~e nation s pwneer leaders in the field, 
died. j1rlfy 14 following a heart attack 
at Ins stum~1er cottage at Higgins Lake. 

Dean Giltner, who retired in 1948 
a~ter 40 years of service at MSC. had 
directed the college's veterinarv science 
program since 1923. ' 

After joining the MSC staff in 1908 
as a res~arch assistant in bacteriology, 
Dean Giltner was appointed professor 
o( bacteriology in 1912, and in 1923 
t?~k over the Division of V eterinarv 
Soence. In 1944, the curriculum wa.'s 
greatly expanded and the name changed 
to the S~hool of Veterinary Medicine. 

Bon?- m Ithaca, N. Y., April S, 1882, 
Dr. Giltner received his D.V.M. de
gree from ,Cornell University, his M.S. 
from Alabama Polytechnic Institute at 
Auburn, and his doctor of public health 
?egree from the University of Mich
Igan. 
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Examination for Milk and Food 
lnsi?ectors Announced by 

Mllwaukee City Service 
Commission 

These examinati;ns will be held 
Oc~ober 20, 19SO, for the position of 
Datry Inspector, II, and on October i7 
19SO, for Rood +nspector II. The dutie~ 
a.re those usually required of such posi
ti?ns, each of which starts with begin
mng salary of $3903.84 per annum 
adva~cin.g in annual steps to $4083.84: 
Apphcattons must be made on blanks 
supplied by the Commission, and must 
be filed not later than October 18 and 
October 2S respectively in the case of 
applicants to be examined in Milwau
kee and sufficiently earlier than the said 
elates in those cases where the appli
cants must be examined elsewhere. 
Addre~s .The Milwaukee City Service 
C~mmtssion, Room 716, City Hall, 
M1lwaukee, Wisconsin, for full infor
mation. 
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QUATERNARY AMMONIUM COMPOUNDS IN THE 
DAIRY INDUSTRY 

A Report for the Applied Laboratory Methods Committee 
FRANKLIN w. BARBER 

National Dair)• Research Laboratories, Oakdale, Long Isla1td, .\". 1·. 

PART L LITERATURE REVIEW 

THE 1948 Committee Report on Qua
ternary Ammonium Compounds 

consisted of a list of references. Con
tinuing the work of the pas~ year 
another list has been prepared mclud
ing articles of interest published be
tween October 1948 and October 1949. 
Three groups of references have been 
accumulated : the first includes papers 
concerned with the bacteriological eval
uation of quaternary ammonium com
pounds and detergent-sanitizers; the 
second, papers on the applications. of 
detergent-sanitizers; and the tlu_rd, 
papers of general interest concermng 
quaternary ammonium compounds. 

These references undoubtedly do not 
include all the papers published on the 
subject, but it is hoped that at least tl~e 
major ones have been included. It ts 
of interest to note that in spite of the 
number of papers published on methods 
. of evaluating quaternaries and deter
gent-sanitizers, there i~ still some ques
tion as to the most satisfactory method 
for evaluation. There are numerous 
groups working on these methods, and 
attempts are being mad~ to develop a 
simple but accurate testmg procedure. 
Some of the newer testing methods 
published during the past year are the 
following: 

Weber and Black's Laboratory Test 
Ridenour and Armbruster's Swab Rinse 

Test 
Goetchius and Botwright's Rubber Strip 

Technique 
Barber's Oval Tube Technique 

receiving considerable attention, is the 
development of a chemical test for qua
ternaries in milk. A recent communi
cation from one member of this com
mittee· ( P. R. Elliker.) states. that . a 
method is being developed whtch wtll 
permit the determination. of c?ncentra
tions as low as 5 ppm m mtlk. The 
method is in the experimental stage 
and minor details are being worked out 
before the method is submitted to other 
laboratories for examination. (It has 
since been published as "A Test for 
Quaternary Ammonium Co~I~pom~ds in 
Milk and Detergent-Samttzers b:t 
Miller & Elliker, Oregon State Colleg~ 
Circular of Informatio-,( .:f.72.) The 
problem of a chemical test fo_r q~a
ternary ammonium compounds 111 mtlR: 
is · an important one. The success o 
failure of such a testiJ.1g method ma}! 
greatly influence the acc~ptance . o~ 
detergent-sanitizers for use 111 the datr)l 
industry. 

PART II. FARM TEsTs UsrNG 

DETERGENT SANITIZERS 

During the past three or four yea~s 
a number of dairy companies, and thetv 
laboratories, in cooperation with m<~;nu;
facturers of quaternary ammomu!tl 
compounds and detergent-sanitize(SI 
have been conducting laboratory an<il 
farm field tests on these compound · 
For the most part, the data collect~ 
from these studies were mainly for t~l! 
information of the individual companies 
and were not originally intended far 

Another phase of testing quaternary 
ammonium compounds which has been 

publication. However. at the requ~st 
of this committee. these compaqtes 
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made available their data for inclusion 
in a committee report on farm tests 
where detergent-sanitizers were used 
for . cleaning and sanitizing milking 
eqmpment. 

The information assembled in this 
report is presented as the results of a 
number of field tests conducted on 
farins in different sections of the coun
try with no identification as to the 
locality, participating companies, or 
trade names of the compounds used. 
The data represent studies on over 568 
farms in 13 different areas. Twenty
one different sanitizing compounds 
were used, but these can be sub-divided 
into four chlorine compounds and 17 
detergent-sanitizers. All the sanitizing 
compo~nds f<!-ll into four main groups, 
dependmg upon the active ingredient : 

Group I ( Cl) Chlorine compounds 
Group II (QR) Detergent-sanitizers us

ing alkyl dimethyl ben
zyl ammonium chlo
rides 

Group III ( Qn) Detergent-sanitizers us
ing alkyl dimethyl ethyl 
ammonium bromides 

Group IV (Qu) Detergent-sanitizers us
ing di isobutyl phenoxy 
ethoxy ethyl dimethyl 
benzyl ammonium chlo
rides 

Although these studies were con
ducteclWby different companies, the 
basic plan of action was about the same 
in each area. Farms were selected ac
cording to previous bacterial counts 
with probably more emphasis placed on 
thermoduric counts than on raw counts. 
Directions for use of the compounds 
were specified, and in most instances 
the farmer was actually shown how 
to use the compound by the companv 
field man. So far as can be learned 
the concentration of compounds wer~ 
those recommended by the manufac
tLtrer. 

Since in analyzing the data it wa:, 
not possible to take into consideration 
the number of farms using each 
product or the number of bacterioloai-o 
cal tests made on each producer's milk 
the average figures presented are fo; 

all the farms on any particular test 
material in a specific area. In some 
cases, the pre-test data represented 
counts obtained during a two-week pe
riod immediately before the study, 
while in other instances the monthlv 
average counts, over a period of sev
eral months to a year, were used. Usu
ally an attempt was made to select 
farms with a record of high raw and 
pasteurized counts. 

Unfortunately, the data available on 
many of these areas were insufficient to 
permit a detailed analysis or an ex
planation of some of the peculiar re
sults observed. All the information 
gathered was tabulated and many 
graphs were prepared showing pre-test 
and test period raw and pasteurized 
counts, logarithmic and arithmetic av
erages for each product in each area, 
percentage reduction in raw and pas
teurized counts, comparison of methods 
in certain areas , and selected data from 
producers whose raw milk counts were 
more than 1.00,000 andj or pasteurized 
counts of more than 5,000/ ml during 
the pre-test period. Presentation of all 
this material would be confusing, con
sequently only a few summary tables 
and graphs are being included in this 
report. 

A number of the detergent-sanitizers 
used in the various field studies were 
available for laboratory evaluation . 
These products. were studied by the 
Oval Tube Method 1 in the laboratory 
of one committee member (F. W. 
Barber.) The results summarized in 
table I show the laboratory test results 
and the percent reduction in pasteur
ized counts in areas where these com
pounds were studied. Considering the 
fact that the simulated adverse con
ditions of the Oval Tube Method are 
extreme, and that the actual field test 
conditions ,,·ere not uniform there is 
an interesting correlation ' between 
laboratory and field test results. The 
grea.test percent reduction in pasteur
i~e~l count was obtained by the product 
giving the most satisfactory laboratory 
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TABLE 1 

FIELD TEST PER CENT REDUCTION RESULTS AND LABORATORY EVALUATION OF SE~l. 
DETERGENT-SANJ.TIZ"RS BY THE OVAL TUBE METHOD 

O·vol tube 111ethod e11d poi11t 
Sanitizer o/o ice cream mix added Ill 

,------"-,. 
Group Type 0 0.5 1.0 2.5 ']to 

11!111. mill. min. 1111/l. 

QK a <~ < l4 <~ ~ 97.3 
·\)n b 4 10 20 >30 82.7 
Qn c <1 1 2 2 80.7 
·Qn f <1 9 30 30 78..8 
Qn <1 >10 >30 >30 93.5 
Qn <1 5 12 26 84.4 
Qn m <1 2 4-6 8-10 96.4 
Qn n <1 <1 2 4 92.9 
Qn p <1 6 10 18 84.7 
Q" q <1 3 10 26 88.2 

End point- time required for 99.9 percent destruction of test \:ulture. 

results. The two instances (Que and 
QHi) where farm and laboratory test 
results are not comparable can proba
bly be explained by the uncontrollable 
variables of farm tests. 

The percent reduction results for 
raw and pasteurized counts showing 
both selected and unselected data of all 
products studied are summarized in 
tables 2 and 3 and graphs I and II. A 
reduction in both raw and pasteurized 
counts was noted with all products and 
methods. In most instances there was 
a much greater reduction in pasteur
ized counts than in ravv counts with 
any given product. The selected data 
results are much more impressive since 
these high-count producers showed 
marked improvement in most instances. 

The foregoing analysis was made 
without regard to area conditions or an 
attempt to make any comparative 
evaluation of various products. A bet
ter means of evaluating sanitizing pro
cedures is the comparison of a number 
of methods in the same area. The 
farms in an area were divided into 
groups, each group using a different 
product with a control group using 
standard cleaning methods followed by 
chlorine sanitizing procedures. In this 
set-up, weather conditions and the 
competitive spirit of being on a special 
study were more nearly uniform for all 

products. Six such farm studies, 
made in this manner. The 
reduction results obtained on 
ticular tests, summarized in 
and 5 and graphs III and IV, 
some interesting observations. 
three of these comparative studies, 
the basis of unselected data, the 
tion in pasteurized counts was 
uniform for all products, 
detergent-sanitizer, or cleaner 
by a chlorine sanitizer was used. In 
other three studies the detergent 
tizers all gave better reduction iru 
teurized counts than the use 
cleaner followed by a chlorine ""'''uucc."• 
However, on the basis of """'"'"'·'""' 
all six studies showed good 
for all methods. 

One of the most striking 
tions in these studies is the ,· ,,,r.,.,rt~n•r• 
of proper formulation of the deteqgeltlll 
sanitizer. The bactericidal eff•ecfi'teJileSi 
of the active ingredient alone ma.y 
excellent, but if the formulation of 
subsequent compound is not proP.er 
results obtained may fall far belo, 
pectations. For example, in tl,\e 
group of detergent-sanitizers t}fjles 
and c are superior to types b, d, and 
The same difference is noted in tl:le 
group of products, in which t)lves 
and m are superior to the others. 

The genera[ comments of 
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TABLE 2 

!l)lER CENT REDUCTION IN RAw A:-ID PASTEURIZED CouNTS Fl{OM SELECTED DATA 
OF FARMS USING VARIOUS DETERGENT-SANITIZERS 

Type 
No . of farms 

a 1.2 
b 10 
c 6 
d 2 
a 23 
b 19 
c 15 . d 10 
e 2 
f 13 
i 12 
j 6 
k 4 
m 7 
11 21 
0 2 
p 6 
q 5 
r 4 

Raw 

o/o red. 
52.0 
73.3 
90.9 
51.3 
83.4 
45.8 
80 .97 
66.2 
90.9 
65.3 
71.5 
74.3 
81.9 
87.3 
54.6 
80.9 
72.5 
79-.4 

Ave. ']to red. 

73.7 

73.5 
65.3 

75.3 

TABLE 3 

Pasteurized 

No . of farms o/o red. Ave. ']to red. 
14 91.3 
8 93 .8 
4 82.5 
7 89.1 89.2 

22 97.3 
35 82.7 
51 94.4 
23 83.3 
8 80.7 87.3 

15 78.8 78.8 
14 93 .5 
10 84.4 
7 96 .5 
6 96.4 

33 92.9 
10 92.4 
8 84 .7 

16 88 .2 
13 86.4 90.6 

J!lr:R (EXT REDUCTION IN RAW AND PASTEURIZED CoUNTS FROM UNSELECTED DATA 
OF FARMS U SING VARIOUS DETERGENT-SANITI;ZERS 

Raw 
T :ype 

No . of farms ']to red. 
a 46 41.7 
b 15 71.8 
c 30 23.4 
d 8 64.2 
a 44 71.9 
b 38 68 .9 
c 54 54 .1 
cl 24 86 .5 
e 12 66.7 
f 16 61.1 

Ave. ']to red. 

50.3 

69.6 

Pasteurized 

No. of farms ']to red. Ave. ']to red. 
46 72.6 
15 83.3 
30 17.8 
8 90 .0 65.9 

44 92.3 
73 85.8 
54 92 .2 
24 93.9 
12 86 .2 90.1 
16 80.2 

g 23 
h 2() 
I 16 65.6 
j 15 58 .3 
k 15 69.0 
I 20 

m 30 58.7 
n 34 49.4 

61.1 
23 80.0 
20 72.0 77.8 
16 92 .1 
15 78 .6 
15 92.6 
20 88.0 
30 79.8 
34 90.9 

0 11 39.0 
p 12 64.9 

11 90.2 
12 90 .0 

q 18 44.8 18 89.0 
r 13 25 .0 52.7 13 86.4 87.8 
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TABLE 4 

. o:MPARISON OF SANITIZING METHODS: HYPOCHLORITES VS. DETF:RGENT SANITIZF:RS 
PER CENT REOUCTION, UNSE.LECTED DATA 

Raw Pasteuri:;ed 

Group T~lfte .Vo. of farms %red. No. of farms %red. 
Cl a 30 20 30 61.4 
Qn a 28 70 28 90 

Cl a 16 63.5 16 83 .8 
Qn a 16 73 .9 16 94 .7 
Qn f 16 61.1 16 80.2 
Qn 16 65.6 16 92 .1 

Cl b 15 71.8 15 83 .3 
Qu j 15 53.3 15 78.6 
Qn k 15 69 15 92.6 

8 Cl c 15 4.5 15 16.8 
QH m 15 51.0 15 78 .6 

Cl c 15 45.0 15 18 .7 
QCJ m 15 66 .8 15 79 .5 

Cl d 8 64.2 8 90.0 
Qlt b 36 61.9 36 83 .1 
Qa c 12 79.1 12 94 .8 Ql{ r 13 25.0 13 86.4 
Qu n 12 55.3 12 96.5 

0 

TABLE 5 

CoMPARISON OF SANITIZING METHODS: HYPOCHLORITES VS. DETERGENT SANITIZE.RS 
P ER CENT REDUCTION, SELECTED DATA 

Raw Pasteur·i:;;ed 

4ir.ea 
~------. 

Gr01tp Type N o. of farms %red. No. of farms %red. 
Cl a 5 21 3 90.2 
Q" a 14 84.3 10 97.1 

2 Cl a 7 83.0 11 92.4 
Qlt a 9 82.5 12 97.6 
Qn f 13 65 .3 15 78.8 
QH 12 71.5 14 93.5 

·3 Cl b w 78.3 8 93.8 Ql{ j 6 ' 74 .3 10 84.4 
Qu k 4 81.9 7 96.5 

8 Cl c 2 92.05 2 85.8 
QH m 4 89.5 3 98.8 

9 Cl c 4 89.7 2 79.1 
QH m 3 85.2 3 93.97 

0 Cl d 2 51.3 7 89 .1 
Qn b 17 75.5 32 70.9 
Qn c 4 83 .55 12 94 .8 
QH r 4 13 86.4 
Qu n 8 48.0 12 96.51 

I 

II. 

I 
!'I 
I 
I 

d 
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fcompanies were fairly consistent 
(the conclusion seems to be that the 
· · of the detergent-sanitizer 

important since such fac
,_.,.,,.,.,,, water hardness, organic matter, 
,, rl 1eteJ;g-l~ll<.y, etc. must be taken into 

on. On the whole, when 
tli f.(f(;tiOnS for use were followed re-

' satisfactory results were ob
:<JJ~··.-;~~~-.~ hen the farmer used either the 

procedure of a good cleaner 
LL.n> ... .,,,r, l~y chlorine sanitization, or the 

new detergent-sanitizer. 
<]ne important value of a detergent

saifitizer may be in the fact that oc
casionally on a farm where there ap
pears ~o be thermoduric troub~e, it may 
b easier to convert to an entirely new 
p~ciple of cleaning and sanitizing to 
cle_ar up the difficulty, rather than to 
resort to requests for greater effort 
using the older procedure. In any case, 
it '!Ppears that periodic follow-ups by 
th 'field man are necessary, no matter 
what program of sanitization is used. 

nformation on two other studies. 
w :rich could not be included in the fore
going summary, was submitted to the 

ommittee. The conclusion reached 
wit11 one of the studies was that in cold 
wa:ter. the detergent-sanitizer treat
ment was less effective than a lye treat
ment, but with hot water. the results 
w&re comparable. In the second study, 
the conclusions drawn by the investiga
tot;s substantiated those already men
ti~med concerning proper formulations 
ani;I careful attention to directions. 

111t is of interest to note in conclusion 
that in practically all instances the re
sults of the farm field trials showed a 
go6'd reduction in pasteurized counts 
bofh with the detergent-sanitizer and 
witih the standard cleaning procedure 
followed bv chlorine sanitization. 

'The c01{1mittee wishes to thank the 
Vat<i'ous dairy and chemical companies 
wllp so kindly submitted their data for 
analysis, and Miss Janet Curry for her 
assistance in the analysis of data. which 
made possible this report for the dairv 
ind,ustry. · • 
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IGH-TEMPERATURE SHORT-TIME PASTEURIZATION 
OF ICE CREAM MIX-=· 

MARVIN L. SPECK 

DairJ .lfaHu[acturi11g Section, Departmel!t of Animal Industr:y, 
North Carolina State College, Raleigh, N. C. 

desire of many ice cream manu-· 
in recent years to use a 

method for pasteurizing ice 
mix has presented public health 

with the problem of cletermin
time and temperature stand-

use in such a process. Such 
must not only insure the 

of pathogenic bacteri:l. 
might be present. but should pro-

for the destruction of other hac
present. to an extent comparable 
t for the holder process. The 

for this process is 15 5o F for 
as stipulated in the U. S. 

Health Service Ordinance a1'ld 
for Fro:::en Desserts ( 1940). The 

of the inclustrv to use a HTST 
fo r ice cream' mix leaves little 

of it>. probable adoption generally. 
larly by larger companies. The 

of anv standard for the HTST 
unti( 1948 3 has undoubtedly 
the adoption of such processes 

operating under the U. S. 
ic Health Service Ordinance and 

for Fro:::en Desserts. 

PRESENT STATUS 

Jn 19-J.3 Dowel and Anderson 1 used 
· Electro-pure unit for the HTST 

· · n of ice cream mix. Por-
of mixes v.:ere pasteurized at 

F for 19 seconds in the HTST 
and at 160° F for 30 minutes in 

vat pasteurizer. Averages of th';! 
rd plate count indicated that the 

ST process was just as efficient as 
holder process in reducing the total 

of bacteria in the mix. Phos
determinations also showt>d 

at the 36th Annual ~feeting of the 
Association of Milk and Food S'ftli· 
held in Columbus , Ohio. October 20-

that this HTST procedure adequately 
pasteurized the mix. 

In discussing the dual use of the 
Vacreator for condensing milk and 
pasteurizing ice cream mix, Wilster 9 

in 1945 reported the total counts of 
mix obtained by this process. In these 
studies the first chamber was controlled 
to heat the mix to 198-200° F, in the 
second chamber it was cooled to about 
161 o F. and to 100o F in the third. 
At one installation studied the mix 
from the Vacreator gave counts of 
bacteria per ml from 0 to 300. while 
at a second, counts from 200 to 
1200 were obtained. Phosphatase tests 
on all mixes so pasteurized were nega
tive. Unfortunately, there were no 
comparisons with pasteurization at 
155 o F for 30 minutes. 

Speck ij in 1946 conducted plant ex
periments to ascertain the destruction 
of the normal flora of bacteria in ice 
cream mix by HTST pasteurization. 
A plate heater normally used to preheat 
mix for holder pasteurization was fitted 
with a holding tube. the cold mix being 
heated directly to the pasteurization 
temperature without any preheating, 
such as is obtained in a regenerator. 
Although the pasteurizer was of 1000 
gallon per hour capacity, the volumes 
processed, and thus the time of pasteuri
zation. were varie l by means of a 
Reeves Vari-Speed Moto drive con
nected to a \Vaukesha sanitary pump. 
The unit was timed for the various 
holding times by injecting saturated 
salt solution into water being pumped 
through the unit. The salt was in
jected at ~ valve located on the holding 
tube. 26 mches from the heater. and 
its appearance at a sampling valve lo
cated 5 inches from the flow diversion 
valve was detected by a Sol-u-bridge. 
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After sterilization of the equipment, 
usually two different mixes were pas
teurized at varying temperatures for 
a given holding time. Pasteurization 
temperatures from 165° F to 180o. F, 
at 5o F intervals, were used for holdmg 
times of 25, 26.5, 29.5, 32.5. and 37.5 
seconds. Approximately 10-ml s<l:m
ples were collected from the samplmg 
valve on the holding tube located just 
ahead of the flow diversion valve, and 
cooled in ice water. In addition sam
ples of the unpasteurized mix were 
collected for determining the total and 
coliform counts. A 5-ml portion of 
each raw mix was laboratory pasteur
ized at 160o F for 30 minutes, this time 
and temperature being used as a basis 
of comparing the effectiveness of the 
HTST pasteurization experiments, 
since it is the usual pasteurization treat
ment used in the industry. The results 
showed that HTST pasteurization by 
this plant equipment using 175- 180° F 
for 25 seconds gave bacterial destruc
tion equivalent to laboratory pasteuriza
tion at 160° F for 30 minutes. Longer 
times at 175o F and 180° F did not 
increase the bacterial kill signifi
cantly. Although coliform bacteria 
were present in all the raw mixes. none 
survived any of the plant HTST 
pasteurization treatments or the lab
oratory pasteurization. 

The foregoing study indicated quite 
definitely that HTST pasteurization of 
ice cream mix at 175-180° F for 25 
seconds should kill any pathogenic 
bacteria present, as based on its effec
tiveness of bacterial kill equivalent to 
the holder process which has a wide 
margin of safety for such purposes. 
It was felt by a number of persons. 
however, that more direct information 
should be available on the minimum 
times and temperatures required to 
insure the destruction of pathogens in 
HTST pasteurization of ice cream mix. 
In order to obtain such information 
Speck 7 studied the times and tempera
tures required to kill Micrococcus 
freudenreiclzii (No. MS66) in mix. 
This organism was used after unsuc
cessful efforts were made to locate the 

heat-resistant Escherichia edt.··, 
3U), a culture which had "~-· ~c,IVru 
greater heat resistance than "'' ~W~!Db.~; 
terium tuberculosis and 
tus, and which had been 
previous investigators as an 
~afe pasteurization and 
procedures. Fortunately, 
freudenreichii (No. MS66) 
practically the same 
resistance in milk as 
Escherichia coli (No. 3U), 
tion could be grown with the :;mect1u,. 
medium desoxycholate 
(BBL) on which it formed 
colonies in 48 hours at 37° 
technique used in the laboratory 
pasteurization studies was 
somewhat after the one used by ~ '"'"u~,.-o. 
who eliminated the effect of 
times in similar studies on 
inoculating a tube of 
with a drop of test culture. 
developed consisted of placing 5 ml 
mix, obtained by melting vanill(!J 
cream. in a sterile 120 x 20 mm 
vial plugged tightly with a rubber 
stopper. A series of tubes so m·,,>a,,,. .. ,,. , 
were tempered to the 
under test. Then tubes were 
lated singly for given holding 
with a suspension of the test \..uoyu.•~: ; ~ 
which had been grown on agar 
of a yeast extract-proteose 
medium. suspended in sterile 
then shaken and filtered through 
filter paper to eliminate clumps of 
This suspension contained about 
million cells per mi. Then 0.05 nU 
the suspension was inoculated intG 
tempered mix through the 
stopper by means of a 1-ml 
syringe fitted with a 2-inch <-v-·!::"''~~"' 
hypodermic needle. This 
instantaneous inoculation and 
of the test culture in the mix, 
1-2 million cells of the culture 
of mix. After the desired 
period the tube was cooled rapi 
ice water. The pasteurized i tu<...tu<>•'-"'; 

mix, as well as controls of 
iz~d inoculated mix and 
uninocu.latecl · were 
desoxycholate 
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incubated at 37 ° C for -.J.8 ho.ur~ .. 
reel colonies of lvf. freudenretcfm 
MS66) were then counted. The 

Its showed that 99.99 percent deresu 
t ction of the culture was effected 

5 r:m. · 150° F . 1-. ""he ice cream mix at m J 
111 '" . 2 . il»utes at 155 o F m mmutes, at 
~6mP Fin 45 seconds. at 165° Fin 12.5 
sec~nds, and at 170° F in 1 second. 
T~s the U.S.P.H.S . standard of 
}5£° F for 30 minutes and the sug-
~ed 180° F for 19 seconds or the 

f%- ,o F-180° F for 25 seco~ds appeared 
to Jaave quite large margms . of ~af~ty 
fo the destruction of pathogens m Ice 
cream mix. . 

$n 1948 Minth?rn 4 descnbed a con;
rnercial installatwn for the. HT? [' 
P~'\teurization of ice cre:=tm m1~, usmg 
a pecial heater for. raprd ~eatmg and 
ag'tation of the mix dunn~ passage 
thi.'ough the heater. I~1 thrs op~ra
ti~n the mix was pasteunzed at 175 F 
for 23 seconds. By this treatment 
tbl author report.ed that th~ total 
cmmt was low. cohform bactena were 
de'stroYecl. and phosphatase was 
iqacti,:ated. 

'The work of Sanders and Sager 5 

on, the heat inactivation of phosphatase 
in ice cream mix showed that 155° F 
fCJr 30 minutes. or the 2 suggested 
Jffi'ifST standards of 175-180° F for 
25 seconds or 180° F for 19 seconds. 

oulcl produce a safe product with a 
la'l)ge margin of safety, based o~ the 
de truction of this enzyme as an mdex 
o:£; safety. Thus in their studies phos
Pl~tase \Yas destroyed at 155 o F in 5 
minutes. at 161 o F in 60 seconds. or 
at 165 o F in 21 seconds. 

Jrn view of the desire of a number of 
iGe cream manufacturers to use HTST 
pc\;;teurization. Mr. A. \V. Fuchs.3 of 
th U. S. Public Health Service. sug
gested that in areas operating tmder the 
.Or.dinance a11d Code for Fro:::en Des
simts, a temporary standard of 175° F 
f~u- 2 ~ seconds be adopted until fur
tl er research indicated any necessary 
cbange. This time and temperature 
coihbination appeared to be equivalent 
to 155° F for 30 minutes in bacterial 
destruction. based on the data avail-

able. but the need for further informa
tion regarding this proposed standard 
was recognized. Although there may 
be some question regarding its bac
tericidal equivalence to the standard 
for the holder process, there can be 
no doubt regarding the adequacy of the 
temporary HTST standard in elimi
nating pathogens. 

QUESTIONS STILL CONFRONTING THE 

UsE oF HTST PAsTEURIZATION 

oF IcE CREAM Mrx 
The primary bacteriological problem 

remaining is the determination of time 
and temperature combinations equally 
as destructive to bacteria harbored in 
ice cream mix as is 155° F for 30 
minutes. Although the present tenta
tive standard presumably fulfills this 
requirement. more confirming data is 
desirable. and data should be available 
also on times required at higher tem
peratures. A process for which the 
latter data would be applicable, for 
instance. would be in plants where 
pasteurization is done by the Vacreator. 
Furthermore, as HTST pasteurization 
of ice cream mix becomes more gen
erally adopted. it is very possible that 
pasteurizers different from the ones 
now available will be introduced. Such 
nevv equipment conceivably may be 
designed to operate at times and tem
peratures different from the present 
tentative HTST standard. Such de
velopments could be expedited by hav
ing advance knowledge concerning the 
requirements of the times. at a series 
of temperatures. for the proper destruc
tion of bacteria in ice cream mix. 

Another problem of possible import
ance in the pasteurization of ice cream 
mix is the effect of varying concentra
tions of certain ingredients in different 
mix formulce. This question has re
ceived no attention previously. Even 
though the total solids concentration of 
mix may not vary markedly. the fat 
and solids - not -fat components are 
varied. It is the latter that may he 
expected to have a measurable effect on 
the destruction of bacteria pres,ent. In 
the pasteurization of chocolate mill<. 



Speck et al 8 found that increasing the 
added sugar concentration from 5 per
cent to 8 percent, or the addition of 3 
percent non-fat-milk-solids tended to 
prolong the time for the destruction 
of Micrococcus freudenreichii (No. 
MS66) at 143° F, 145° F, and ·150° 
F. No effect was found by increasin"' 
the stabilizer from 0.0555 percent, th~ 
preferable concentration, to 0.07 per
c~nt the max!mum usable without get
tmg coagulation and wheying-off. In 
this connection, the work of Sanders 
and S~ger 5 showed the probable effect 
of sohds-not-fat on the destruction of 
phosphatase. Thus, skim milk required 
only O.r F less, and 20 percent or 40 
percent cream required only 0.7° F 
~ore. than the temperature required to 
mact1vate phosphatase in 4.0 percent 
mill<. However. ice cream mix re
quired about 4.5 o F more and sherbet 
S.r F more than the temperature re
Cfl~ired to inactivate phosphatase in 
1111lk. Butterfat concentration evidentlv 
had relatively small effect. but tr!e 
solids other than fat had a very pro
r~ounced eff~ct on phosphatase destruc
tiOn. _Studies are now in progress in 
the wnter's laboratory to gain informa
tion on these and similar problems con
cerned with the HTST pasteurization 
of ice cream mix. 

The determination of holding times 
in HTST pasteurization of ice cream 
mix presents another problem. When 
the difficulties encountered in timinP" 
milk in HTST pasteurizers are con~ 
sidered, it is obvious that ice cream 
mix presents greater ones. For ex
ample, the viscosity of mix offers more 
opportunity for ''coring" effects in the 
conventional holding tubes. which 
makes the customary timing by water 
of questionable value for use in ice 
cream mix pasteurization. Timing is 
concerned primarily with the shortest 
time ~equired for the fastest movin~ 
bactenum to pass through a holding 
tube or chamber. yet laminations of 
mix formed on the sides of the tube 
or chamber conceivably could cause 
faster q10vement of the mix at the 

c_en~er. It is essential, theref~e 
t1mmg measurements should . 'c 
~astest moving portion. In ° 
mg standards of holding time 
ferent temperatures, however, ··ll 
be reasonable to expect that c~g.~;~St<il'lri 
tion be given to lethal 
present_ during the heating-up 
~ng penods which are usually 
m plant installations. 
. Asid_e from the bacteriologiG~ 

s1deratrons of HTST pasteuriza.,; · . ~on rce cream m1x, there are 
cerned with the general 
program of · 
selection and use of 
the effect of this type of pa~;tetltir~~atior 
on the various characteristics 
finished ice cream. These 
turing problems will 
ceive more attention 
methods are accepted 
health viewpoint. 
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'THE CHICAGO TEST OF DETERGENT SANITIZERS 
FOR USE ON DAIRY FARMS ':· 

JAMES A. MEANY 

D :rea or, Couulr'J' Dairy Inspection Section 
Chicago Heal/It Department, Chicago , Ill. 

y last summer. when the Chicago 
:Mealth Department was invited to 
. a paper concerning the field 

being conducted on detergent san
for use on dairy farms, it was 

.~. ... ,:; rrt1t that we would, by the time this 
_ _.,.,,,nt1rrm was called to order, be able 

&iscuss, "Some Factors Involved in 
use of Detergent Sanitizers on the 

Farms." However, as in many 
blems of investigation, we were 

with a number of variables 
wQ!ch were more than sufficient to re
tMi.El our research to a degree that, for 
th6 present, this paper will instead con

itself to "A Report of the Chicago 
on the Use of Detergent Sanitizers 

onJ)airy Farms." 
J he Chicago Health Department un

de.Ietook to conduct a series of experi
m .. ent · to determine the efficiency of 
de; ergent sanitizers for use on dairy 
ia,t;ms in the early part of 1949. 

fin January, with the approval of the 
United States Public Health Service, 
an experiment, limited in time and 
s~pe, ;vas begun. Twenty farms, ly
img: in an area of perhaps twenty square 
miles, participated in a one-week test. 
R • 1: one week prior to the test, the pro
dacers were permitted to use a desig
n~ted detergent sanitizer. During the 

nd vveek, one of our inspectors was 
to each farm during the morn
evening milking periods. A 

ete inspection was made, and no 
passed through the units and 

e uipment unless it was visibly clean. 
- amples of wash and rinse water 

w~re collected twice daily from each 
~ test residual of the detergent 

• P resented at the Thirty-sixth Annual Meeting 
the l NTER N.\TIONAL AssociATtoN OF ~-lt t. K & Fooo 

v~:<nJ<lA,,s. INc., Columbus, Ohio, October 20, 21 , 

sanitizer. Samples of milk were col
lected daily at the receiving station, and 
raw counts as well as thermoduric 
counts were made. 

The bacteriological results on the raw 
milk, as well as the thermoduric counts, 
were such as to open the way for the 
work just concluded to be done on a 
larger scale and possibly under not so 
closely controlled supervision. 

This work was conducted in coopera
tion with the United States Public 
Health Service, and much of the plan 
of organization and conduct of the tests 
are clue to the excellent cooperation 
and suggestions offered by Mr. Fuchs 
and Dr. Black. Their help is greatly 
appreciated. 

The detergent manufacturers and the 
milk companies participating, of course, 
can only receive our heartiest gratitude 
for their spirit of willingness and help
fulness. 

At a meeting of the Health Depart
ment personnel with Dr. Black, the 
Chicago test was born. It was decided 
that this experiment should involve a 
sufficient number of dairy farms scat
tered over a wide enough area so as to 
make the tests fairly representative of 
the prevailing supply of milk and water. 

It was, therefore, decided that sev
eral manufacturers of the compounds 
should be invited to participate and, of 
the five who were asked, four re
sponded. 

It was clearly emphasized, at the 
first meeting of representatives of our 
Department and those of the milk in
dustry and detergent manufacturers, 
that the fundamental idea of the Chi
cago test would be only to prove or 
disprove, at this time, the efficiency of 
typical detergent sanitizers for dairy 

~ I 
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farm use; that no particular compound 
would be rated in preference to any 
other; and that, except for whatever 
comparisons were to be made for pur
poses of the experiment. no compari
sons would be publicized. 

Two milk companies, the raw milk 
supplies of which are shipped directly 
from the farm to the pasteurizing plant 
located in Chicago. were selected. 

The dairy farms used in the test are 
spread out over an area roughly cor
responding to about 80 miles north of 
Chicago, over 100 miles west, and 50 
miles south of the city. The supplies 
were easily accessible and yet were 
represented by virtue of differences in 
local conditions. water, and other fea
tures desirable for such a test as this. 

The fieldmen of the two milk com
panies participating were required to 
get the farms in shape. all equipment 
to be thoroughly cleaned and defective 
equipment replaced. This was done 
well in advance of the start of the test. 

It was decided, in contrast to the 
winter program, that the test be con
ducted along lines as practicable as pos
sible and that the Health Department 
closely-controlled supervision be re
duced materially. It was felt that, if 
the producers were allowed to work 
with the dairy plant fieldmen and the 
detergent manufacturer's representa
tive, the results would more nearly ap
proach normal, every-day results. 

Ten days before the start of the pro
gram, samples of milk from each farm 
were collected by Chicago Health De
partment representatives at the pas
teurizing plants and submitted to our 
laboratory for bacterial plate count. 
During this preliminary period, the 
producer used the conventional wash, 
rinse, and chlorine bactericidal treat
ment. Then, samples were collected for 
seven consecutive clays, including a 
Sunday, and these results were to be 
used as a control by which comparisons 
of milk counts with those of the follow
ing period or Test Program. as it >vas 
called, could be made. There was a 
4-day interim between the control pe-

riod and the Test program and 
this time, the producers were in:'s~,,,...,o.:; 
in the proper use of 
tizers. 

The actual Test Program statted 
August 1, and the producers ha<ll 
u?ing the product for four days 
VlOUS. 

Samples of milk of 
were collected by our 
on Monday, Tuesday, 
of each week for the entire month 
August, and plate counts were 
Thermoduric counts were not 
during this test. Our laboratony 
already over-burdened for lack o:& 
sonnel, as well as space, so if 
decided to pass the tests on 
duric counts. 

Briefly, the results of the milk 
were disappointing. Many 
which tended. in our opinion, to 
adverse to the best interests oii 
efficiency of detergent sanitizers, 
ifestecl themselves. For instance 
weather during the miclclle two w~~ks 
the test was extremely warm. Te 
tribute the possible attendant high 
teria counts to the inadequacy o£ 
detergent sanitizers appeared to us to 
be an unfair assumption. Since then, 
samples were collected at the pasteuriz
ing plant some 40 to 70 miles distant 
from the producing farms. 

There were also a number of oth~r 
conditions which interfered in the R.,I:O" 
gram. As a matter of fact, a survey 
conducted by our own representathves 
showed that a number of prodilGers 
were not using the products. ~Iii>, 
some microscopic tests indicated that 
poor cooling was the cause of fiigh 
counts ; others showed utensil contami
nation. 

It was then decided to approach the 
problem from the viewpoint of run
ciency of these detergent sanitizer;;; in 
representative waters. Vve had 
and read much about tests 
on "artificial" water supplies and .on 
"limited" water supplies. By an aliti:fi
cial water we mean one made in 
laboratory. with certain specifications 
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te hardness. iron content. etc. By a 
supply we refer to a condition 

the work was done on only one 
a. few types of water. 
,110ther conference with Dr. Black 

bo-1v.ecl we were leading up to some-
s ' ' . d 'd d h th' g and tt was ect e to us~ ~ e 
W"e1ier-Black metho:I for cletermtmng 
the bactericidal effictency of the com-
pounds. 

']lhe four detergent sanitizers were 
first tested against Lake Michigan 
raw water and Lake Michigan treated 
water, and the results showed on each 
of hree compounds tested no growth 
after 30 seconds of exposure of the 
inOculum suspension to the detergent 
sanitizer solution, according to the 
\~ eber-Black method . The fourth prod
UG was eliminated from the test. 

1t mav be well to inject several 
tl . ughts- at this time. 

~ he solutions of detergent sanitizers 
were made up, according to the manu
faGtnrers' directions on the label. The 
co ; tainer of detergent compound was 
one taken from stock. 

/Vater from each of the fifty farms 
was tested according to the prescribed 
Weber-Black method, using exposure 
eriods of 1S. 30, 60, 120 and 300 

seconds. Since the tests were conducted 
over a period of time involving several 
\Wleks the inoculum suspension varied 

numerically from 4S,OOO,OOO to 400,-
000,000 per mi. 

All three compounds used in the 
original test were investigated with 
respect to each water supply. The re
sults of these bac~eriological water 
tests were almost as varied as the num
ber of samples. However, when the 
final computations were made it indi
cated that of the SO waters, 9 were 
incompatible; that is, 9 waters showed 
a bacteriological deficiency with re
spect to all of the detergent sanitizers 
being used. 

To show the results obtained on all 
SO waters is a rather unhandy matter 
so, for that reason, the slides show re
sults on only 1S waters. These are 
represented by 6 waters showing 100 
per cent compatibility, with the deter
gent sanitizers used, and the 9 poor 
waters which were completely incom
patible with any detergent sanitizers. 

It must be remembered that the re
mainder of the waters, some 35 in 
number. were compatible with one or 
two of the compounds used. 

It is interesting t9 note that the six 
compatible waters showed no growth 
after 2-minute exposure to all com
pounds and that, of the remaining nine 
which were considered poor waters, 
the lowest percentage of kill was re
corded at 99 per cent plus. All of the 

CH EMICAL ANALY SF.:S OF WATER OF FIFTEEN FARMS I N CHICAGO TEST 
Shown in parts per million. 

Soap Free Organic 
'Producer pH hardness Calc. Mag. Ferrous Ferric NH3 N. 

1 7.3 276 40 43 0.28 3.22 .85 .20 
2 7.8 322 75 33 0.42 2.38 .80 .15 
3 7.7 143 52 8 0.02 0.20 .28 .10 
4 7_5 276 59 31 0.16 1.57 .OS -11 
5 7.2 285 77 23 0.08 0.92 .03 .10 
G 7.5 228 57 21 0.08 0.14 .01 .32 
7 7.3 1200 324 95 0.02 0.68 0.05 0.10 
8 7.2 179 61 7 0.02 0. 11 T .04 
9 7.8 313 59 41 0.11 0.95 .4 .Ill 

10 7.8 387 64 55 0.08 0.48 .01 .10 
1i 7.5 460 100 51 0.25 2.46 .75 .28 
12 7.1 487 105 55 0.37 3.65 .25 .11 
13 7.8 451 110 49 0.08 0.92 .34 .13 
14 7.1 404 105 35 0.02 0.06 T .16 
15 7.,7 368 57 55 0.12 1.23 .06 .10 

1949. 
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so-called poor waters were ret~ ted 
the results on the second f1 sn 
firmed the results of the first 

A further phase of the 
was inaugurated to test 
chemically. in order to plot, 
a curve with projections to 
probable trends. Th_e results ,~~ 
proved m01:e or less H!adequaf and 
representative end-pomt was l.\lalSct•rn· 
ble. 

The Chicago Health 
submits this report for its 
ing no recommendations or 
ment of conclusions. The test ~ 
ducted in t~e interest of prog;~ss. 
was done m the same · rit 
Department, under the 
Dr. Herman N. Bundesen, 
the Board of Health, viJ~)U.OoJl 
gations 111 the development 
temperature, short-time pa.:;u:m't~!l.tt•rl~ 
development of the phosphatas& 
and application of the tuberculil'll 
program for dairy cattle. Thes~ 
other activities brought about ~lite 
elusion of Chicago as the larg~- ·li' 
in the country operating 
United States Public H ealth 
Milk Ordinance and Code. 

It is our feeling that, while the 
gent sanitizers, at least those nt::i'ii'fl .,.,.~ 
with which the Chicago test vv"'" !l.!'ldiJt 

may not meet the very 
ments of the Weber-Black 
the speed of germicidal activity 
products may be accelerated to 
a degree that their efficiency wil~ 
clay be recognized and 

Meanvvhile. the Chicago 
partment stands ready with · 
and personnel to make any 
vestigation as may be et~~rnnirteci'itl:~cl~ 
sary so as to expedite i 
detergent sanitizers as a 
'"one step'' wash and 
ment for use on dairy farms. 

The Chicago Health Departmeul; 
be glad to supply a copy of ou - · 
tests to any one who will w-rite 
ing this information of Dr. H 
Bundesen. president, Board of 
City of Chicago. 

283 

DDT AND RELATED INSECTICIDES IN MILK ,:. 

E. F. KNIPLING 
Bureau of Entomology aud Plant Qtwrantine 

United Stales Department of Agricu/tm·e, WashingiOil, D. C. 

RING recent years several chlorin-
ated hydrocarbon insecticides have 
offered to the public. There has 
a great demand by the dairy in

to employ them to increase the 
of forage crops, to improve 

health and production of milk cows, 
to improve sanitation on the farm 

dairy plants. These new in
are DDT. methoxychlor, 

chlordane, lindane, and 

use of some of these new in
bv the dairv industrv has 

an it11portant residue problem. 
full significance of this problem 

was first recognized soon after DDT 
came into extensive use for this pur

Experiments have shown that 
and some of the other materials 

readily absorbed and stored in body 
and they may appear in butterfat 
animals exposed to them. These 

have justifiably focused special 
..,+.+,o~>< ~.M on insecticide residues in such 

foods as milk and other 
products . 

products may be contaminated 
in sec~i~ides . in three principal 

1) I he dairy cows may ingest 
on feed crops. (2) The cows 

absorb insecticides applied to them 
the control of external parasites. 
~he cows may ingest insecticides 
m the treatment of dairv barns 

or milking utensils ma; becom~ 
nat~d ~lirectly . The clegree of 

m the first t\vo cases de-
on the kind of insecticide that 

be used and on the formulation 
manner in which it must be 

,_...__ to obtain satisfactory control. 
at the Thirty-Sixth Annual :Meeting 

n.Rx ATION AL AssociATION oF MILK & Fooo 
A,,s, I Nc .. Cblumhus, Ohio, Octohe r 20, 21, 

In the third case contamination can be 
~ninimi~ed or perhaps avoided entirely, 
tf care ts taken to see that no insecticide 
gets on the utensils, in the milk or 
comes within reach of the animals: 

The purpose of this paper is to re
view some of the available information 
on residues in milk after these insecti
cides have been applied on feed crops, 
on dairy cows, and in dairy barns.1 

Attention is called to the fact, how
ever. that other new insecticides not 
chlorinated hydrocarbons, are useful in 
controlling insects affecting dairy ani
~llals. Piperonyl butoxicle and n-propyl 
1some are used in combination with 
pyreth:um. Two organic phosphates, 
parathiOn and hexaethyl tetraphos
phate, are also of interest for the con
trol o~ ins~c~s affecting feed crops. 
Older msectiCides, such as pyrethrum, 
rotenone. and certain organic thiocya
nates, are well known to dairymen. 

STATUS OF KNOWLEDGE REGARDING 
THE OccuRRENCE oF INSECTICIDEs 

IN MILK 

. So many new insecticide prepara
tions are now considered for use in 
~onnection with dairy management that 
tt has not yet been possible to deter
mine if and to what extent all of them 
may appear in the milk. Such studies 
have been handicapped also because 
specific methods for determining small 
amounts of the chemical in milk are not 
known for several of the insecticides. 
Nevertheless, progress is beino- made 
through research by various federal 
state, and industrial organizations, and 
considerable information is being accu
mulated. 

1 The investigations by the Department of Agri
c_ulture were earned out as part of the program ini 
tiated under the Research and lli~rketing Act. 
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DDT. Several investigators have 
shown that DDT will appear in milk 
of animals to which this insecticide is 
fed (Woodard et a!. 1945, Telford 
1945, Orr and Mott 1945, Wilson et al. 
1946, Wingo et al. 1948). DDT may 
also appear in milk of cows fed DDT
treated forage crops. The amount of 
such residues can be expected to de
pend on the type of crop and the meth
ods employed in curing it, on the kind 
and amount of preparation used, and 
on the time intervals between treat
ment, harvest, and feeding. ShephaEcl 
"et al. ( 1949) found that the milk of 
cows fed alfalfa treated with 0.6 pound 
of DDT per acre, about the minimum 
amount applied for insect control, con
tained as much as 0.9 p.p.m. of DDT; 
when the cows were feel alfalfa hay 

· treated with the excessive amount of 
2.4 pounds of DDT per acre, a maxi
mum of 10.1 p.p.m. of DDT appeared 
in the mille Biddulph et al. ( 1949) 
found that cows feel alfalfa treated with 
DDT at 0.5 pound per acre had as 
much as 2.2 p.p.m. of DDT in the milk. 
Carter et al. ( 1949-b) found less than 
0.5 p.p.m. of DDT in the milk of cows 
fed silage made from pea vines to which 
DDT had been applied at the rate of 
0.5 pound per acre. \Nilson et al. 
(1946) failed to find any DDT in milk 
of cows fed DDT-treated pea vine 
silage. 

The occurrence of DDT in milk of 
cows on which an insecticide had been 
used for insect control was unexpected. 
Toxicologists have known for some 
time that DDT in oily solution is 
readily absorbed through the skin of 
animals, but it was believed that DDT 
applied as suspensions or emulsions 
made with light solvents stt.ch as xylene 
would not be absorbed in sufficient 
amounts to contaminate milk. Howell 
et al. ( 1947), however, showed that up 
to 33 p.p.m. of DDT appeared in milk 
of cows treated repeatedly with high 
concentrations of DDT in emulsions 
made with xylene. These investigators 
also showed that from 0 to 2.5 p.p.m. of 
DDT appeared in milk of cows treated 

at tWO-Week intervals With v.o<.,.J-IJ ~r'''"o./ 
DDT emulsion or 
sprays, a schedule followed for 
trol in some areas. Carter et dM 
a) demonstrated that an av~uage 
about 0.6 p.p.m. and a maxtm.um 
about 2 p.p.m. of DDT appea~ed 
milk of c~airy cows treated lJ.lCE;, 
month clunng the fly season witll 
table-powder sprays containing O.S 
cent of DDT. There is 
difference between emulsions 
table-powder sprays in the ~ .. ,~._.,,_. 
DDT that appears in milk 
their use. 

Claborn et al. ( 1949) recent)Yi 
that, when residual emulsion 
containing 5 percent of DDT 
applied in dairy barns for fly 
DDT sometimes appeared in 
Further studies were therefore 
taken at the Kerrville, Texas, 
tory of the Bureau of Entomo 
Plant Quarantine and by the 
of Dairy Industry and the Bureau 
Entomology and Plant Quarantine 
the Agricultural ~esearch 
Beltsville, Maryland, to 
milk becomes contaminated with 
after it has been applied in dairy 
These investigations have 
such contamination is due 
not entirely, to ingestion of 
the cows. The practice has 
treat thoroughly all surfaces i 
barns, with no particular precautiotJ.." 
avoid contamination of feed 
watering fountains, or other 
accessible to licking by the cattle. 

The amount of DDT that may 
pear in milk during the first few 
after indiscriminate treatment of 
may exceed 1 p.p.m. Most of th~ 
tamination can be avoided, ,,,,,u'Pvl\r 
feed troughs and watering cups 
covered while the spray is being; 
plied, or if the troughs are washed 
water from a pressure hose befoFe 
spray dries. However, in some 
measurable amounts of DDT, but 
than 0.5 p.p.m., were found in 
even after these precautions had 
taken. 
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;1/f, ethoxychlor. Precise information 
n the extent to which methoxychlor 

~ ears as a residue in dairy products 
jf'tot available, because until recently 

has been no specific chemical 
rnethod for ~e~ern:inin~ small <~:mounts 
df~bis insecticide m milk. Studies con
difGted at Kerrville, Texas, and organic 
cb;lorine analyses reported by Carter et 
al. (1949-a) indicate . tha~ very little 
methoxychlor appears 111 milk when the 
insecticide is used routinely for fly con
tr.O> on dairy cattle. Furthermore, this 
in~ecticicle is less toxic than the other 
clliorinated hydrocarbon insecticides, 
b tb from the acute and the chronic 
viewpoints. 

T here is apparently no published in
fo,tmation relative to the amount of 
methoxychlor that will appear in milk 
0~ cattle consuming residues of this 
insecticide on feeds. 

!L indane. Lindane, as recently de
fined contains not less than 99 percent 
o£ cramma benzene hexachloride. The 
a;ailability of this purified form of 
)Jenzene hexachloride has provided a 
'Very useful insecticide to aiel in con
ti;olling some of the pests important on 
ljvestock, especially house flies, mites, 
t:i.cc:ks. and lice. 

During recent months studies have 
been undertaken by the U. S. Depart
ment of Agriculture, Cornell and Rut
gers Universities, the U. S. Food and 
::Wrug Administration, and certain man
ufacturers and distributors of lindane 
to determine whether this insecticide 
&.an be used safely as a residual spray 
in dairy barns for fly control, and 
whether its application to dairy cows 
SRecifically for controlling mange will 
result in contamination of milk. Tests 
have shown that dairy barns can be 
S:J:>rayecl without contaminating milk if 
"reasonable precautions are taken. 

During the first clay after application 
to cows as a wettable-powder spray at 
concentrations from 0.05 to 0.1 per
cent, lindane may appear in milk in 

• ~ounts between 1 to 2 p.p.m. How
e~er: the chemical is apparently soon 
e1tmmatecl fr6m the animal's system, 

and generally after 3 to 5 clays signifi
cant amounts cannot be detected in the 
mille No adverse effect on the odor or 
flavor of . the milk clue to the lindane 
treatment has been demonstrated. 

No information is available concern
ing milk contamination when dairy ani
mals consume lindane residues on for
age crops. 

TDE. Studies show that TDE, an 
insecticide closely related to DDT, is 
readily absorbed through the skin and 
is secreted in milk of dairy cows, al
though the amount averages less than 
for DDT (Carteret al. 1949-a). It has 
also been found (Claborn et al. 1949) 
that spraying barns with TDE may 
contaminate milk to the same extent as 
spraying with DDT. 

There is no published information 
available in regard to milk contamina
tion with TDE when cows consume 
the insecticide as residues in feeds. 

Toxaphene. Toxaphene is one of the 
more promising insecticides for con
trolling insects affecting livestock. 
However, its use by the dairy industry 
is not being recommended at present, 
primarily because information on milk 
contamination is lacking. Little prog
ress in this respect tan be made until 
chemical methods for analyzing small 
amounts of toxaphene in milk are 
known. Organic-chlorine determina
tions are not considered sufficiently 
sensitive to establish precisely the de
gree of contamination with toxaphene 
at the levels likely to be encountered. 
However, such analyses of milk from 
toxaphene-treated cows indicate that 
little, if any, of this insecticide will 
appear in milk when it is applied to 
dairy cattle as a 0.5-percent spray 
(Carter et a!. 1949-a). 

In feeding experiments the Bureau 
of Dairy Industry, in cooperation with 
the Bureau of Entomology and Plant 
Quarantine, found a slight increase in 
the amount of organic chlorine in milk 
when toxaphene-treated alfalfa hay was 
feel to milk cows. The insecticide was 
applied at the rate of 1_0 pounds per 
acre about 1 week prior to harvest, 



.<.UV INSECTICIDES IN MILK 

and the alfalfa contained about 80 
p.p.m. of the insecticide based on or
ganic-chlorine values. 

Chlordane. As with toxaphene, little 
information is available as to the 
amount of chlordane that appears in 
milk when it is used for specific pur
poses. because of the absence of meth
ods for analyzing specifically for chlor
dane. However, available data hased on 
organic-chlorine analyses (Carter et al. 
1949-a) indicate that chlordane is more 
likely to appear in milk of dairy cows 
than toxaphene when applied to the 
animals at equal concentrations. Feed
ing tests using treated alfalfa hay run 
parallel with those on toxaphene 
showed some increase over normal 
amounts of organic chlorine in the milk. 

Other insecticides. Apparently no 
studies have been conducted to deter
mine whether pyrethrum or some of 
the synergists used with pyrethrum, 
such as piperonyl butoxide and n
propyl isome. when applied as sprays 
are absorbed by cows and secreted in 
milk. However, these materials are 
less toxic, and there is no reason to 
believe that vvith ordinary precautions 
their use will create health hazards. 

Likewise, so far as the writer is 
aware, no studies have been conducted 
to determine the presence of rotenone 
and organic thiocyanate insecticides in 
dairy products when these materials 
are applied to dairy cow or used for 
other purposes by the dairy farmer. 

Parathion and hexaethyl tetraphos
phate are highly toxic to warm-bloeded 
animals. However, they do not persist 
as residues on plants for long periods. 
This is particularly true of hexaethyl 
tetraphosphate. For this reason they 
may prove useful for controlling cer
tain insects on dairy feeds. 

APPRAISAL OF DATA ON INSECTICIDE 
RESIDUES IN DAIRY PRODUCTS 

The question naturally arises-what 
do the available data on insecticide 
residues in milk mean in terms of 
health hazards to consumers? In other 

words, which of the new ,,.,oci...LH.:r:<iU~s 
too hazardous for use and 
can be employed safely for 
poses by the dairy industry 
cides are necessary for the 
production of dairy products. 
ever, it is recognized that 
methods of application must 
ployed which will not impair 
ity and suitability of these 
food. 

Much research information is 
and in the proper appraisal of '"'·''"·,.,,h, .. 
data many factors must be 
considered. The primary factor 
inherent toxicity of a given co"'l-:!\P).IUU 
to man and animals. The F 
Drug Administration and 
cies are investigating this prob 
tensively, and Lehman ( 1948 and 
has published data on the toxicit}j q)f 
number of the insecticides. Howe\ler 
the inherent toxicity of a given chefmcai 
is by no means the only consideua~on 
in determining its hazard or degr~0 of 
safety when used in actual control ~
erations. The various materials di" er, 
in their tendency to appear in '1' , "Jk 
when ingested by animals or when a;JJ~
plied to them. Other important fact~rs 
are the amount and frequency of f.i~
plications necessary, the persistence 0£ 
the residues on or in plant and ani)$1al 
products, the extent to which the tar 
secticide is used for other purposes, a:fu~ 
the number and kind of food ite11DS 
likely to contain such residues. 

Additional information on the to 
icity of some of the chlorinated hyd 1?.
carbon insecticides and the extent to 
which their residues appear in dai . 
products will be required before tl\~ 
can be recommended for specific us~ 
in the control of insects important ·~-0 
the dairy industry. However, followi~-g. 
is a brief general statement of the posj!O 
tion of the Bureau of Entomology a~. 
Plant Quarantine regarding their u~~-

N one of the chlorinated hydrocarbon 
insecticides are recommended at pres
ent for controlling insects on feeds OJ.' • 
forage crops that are to be fed to dairr; 
animals. It is well established tha 

. ~~ 
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in ractical control operati_ons con~~nu-
. f DDT on forage corps per-

r~tdues o _. ls of time and that 
12 f I111.1k can be avotded entn ely. natron o 

. f long per we . . l si t or t of this insecttcJc e 
table amoun s . l d§tec . "lk of dairy amma s con-
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THE EFFECT OF HYPOCHLORITE AND QUATERNA&~ 
AMMONIUM COMPOUNDS, USED IN UDDER WASHES, 

ON THE CHEMICAL COMPOSITION AND BAC
TERIAL FLORA OF THE MILK PRODUCED 1

• 
2 

E. M. KESLER, c. B. KNODT, AND J. J. REID 
Departmi'llfs of Dairy Husband1•y and Bacte1·ialogy 

The Penns:ylvania State College, State College, Pennsylvania 

A NUMBER of bactericidal and cleans
ing agents have been recommended 

for use in solutions in the washing of 
the udders of dairy cows prior to milk
ing. An Australian committee 1) rec
ommended in 1943 that the cow's udder 
and teats be washed clean with warm 
soapy water and dried before milking. 
This was to be followed by a chlorine 
rinse. In 1939 McCulloch ( 4) reported 
that streptococci associated with mas
titis were readily destroyed by soaps. 
In the presence of 5 percent added milk. 
dilutions of 1 :250 of common brands of 
household soaps were sufficient to kill 
all streptococci in one minute at 40° C. 
Seeleman (7) reported that the use of 
germicidal ointments made from Ger
man raw materials did not cause any 
reduction in the number of new udder 
infections. Klein ( 3), in 1912, ob
served an "unusual cause of udder dis
ease in which a herd of 48 cows sud
denly developed mastitis owing to their 
udders having been washed with a cold 
disinfectant and water without subse
quent drying." 

In 1942 Bryan et al. (2) found soaps 
unsatisfactory for killing streptococci 
Staphylococcus aureus, and Escherichia 
coli. They tested the effects of certain 
hypochlorite solutions on various strep
tococci of the alpha, beta. and gamma 
types associated with mastitis. All 
strains . were susceptible to hypochlor
ites in concentrations of 1 p.p.m. in 30 
seconds. Bryan and co-workers also 

1 The experimental data in this paper are taken 
from a thesis presented by E. M. Kesler in partial 
fulfillment of the requirements for the degree of 
Master of Science in Dairy Husbandry, The Penn
sylvania State College. 

2 Authorized for publication as paper no. 1600 in 
the Journal Series of the Pennsylvania Agricultural 
Experiment Station. 

made a study of washing udders wit)l 
clean water and with water containi~ 
200 p.p.m. available chlorine'. Wh® 
chlorine was used no viable streptocoG ~· 
appeared in the wash water and was 4n, 
evidence only in milk from cows whiGtll 
were previously infected. When wate£
alone was used it became polluted after 
the first infected cow was washed. Mi 
from three otherwise clean cows showea_ 
viable streptococci after being washed 
with this contaminated water. 

Waugh et al. (8) presented data to 
show that Streptococcus agalactiae diM;: 
not survive a 20-second exposure to a: 
solution containing 5 p.p.m. availabte 
chlorine. When 1 percent skimmilk w 
added, 40 p.p.m. were required. Staph
ylococcus aureus showed 2.3 percent 
survival after 20 seconds in 600 p.p.m. 
water solution available chlorine. DiB-
ping cow teats into a solution of 400 
p.p.m. of available chlorine gave an in
complete kill of Staphylococcus aureus. 

A study was designed to determine 
the value of these agents in preventing 
the spread of those types of organisms 
generally associated with mastitis, and 
to note the changes in chemical compo
sition of the milk produced by cows 
whose udders and teats were washe~ 
with the different preparations. Con
sideration was thus given to the ques
tion of whether the use of hypochlorite 
and quaternary ammonium compounds 
in the water used for washing the ud
ders of cows just prior to milking, 
constitutes an effective means of dis
ease prevention. 

EXPERIMENTAL PROCEDURE 
This experiment was conducted in 

the Pennsylvania State College Instruc-
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. I herd from October 6. 1946, to 
1!!ona r 5 1947. Forty cows, rep:e
:tan~a Y all five of the major datry 
s~11tlJ! were used. They were divide.d 
¥~~ f~ur similar groups on the b~s1s 
m '11 r·oduction stage of lactatwn, 

was scrubbed with a chlor~ne solution, 
particular care being exerct?ed to cle~n 
the ends of the teats. Stnct for~mtlk 
was drawn, none being discarded mto a 
~trip cup. According_ to. M~rphy ( 5) 
the use of strict foretmlk, m ?~~~nosmg 
mastitis. is justified. Ten m~lhhter? of 
foremilk were drawn asepttcally mto 
small, sterile, rubber-stop_per ~o~tles. 
Sufficient sterile sodium aztde-bnlltant
green-glucose solution to f~vor the de
velopment _of str~ptococct had been 
placed prevwusly m each of these con-

~:(, tnl < p ' . 
g., d t ge of gestation. Thetr average 
d'l s 1~1ilk production was ~8 pounds; 
a~ yaverage stage of gestat~on was _59 

t,h s. and the mean clays m ~actatwn 
~IS' '149. These groups received the 

ilowing treatments ~ 
o I Control group-Udders and_ teats 

. ashed with clean water pnor to tainers. 
Upon arrival at the laboratory the were w 'lk' 1 · . ttachment of 1111 mg mac unes. d 

a IL Chlorine group - Ucl?e_rs an 
·ashed with water contammg 200 :teats w . 

. m. available chlonne. 
:N~Il. Chlorine group- Ud?e:s and 

aslled with water contammg 400 feats w . 
. p.m. available chlonne. . 

R IV. Quaternary ammonnm; group
., dders and teats washed wtth water 
containing 200 p.p.m. quaternary am-
monium compound. . . 

Just before attachment of the tmlkmg 
h. each cow was washed thor-mac me, · 

oughly with a cloth and water c~~tam~ 
in the disinfectant for t~1e particular 

g up Never more than stx cows were 
gro . A 1 
washed from one pa~l. comm01; y 
used commercial sodmm hypo_chlonte 
powder was . used f?r . p~epanng. the 
chlorine solutwns. Smul~tly, a w;d~ly 
used commercial preparatiOn contammg 
10 percent of high molecular al~yl
dimethyl-benzyl-ammonium c h l o rt cl e 
was used as a source of the quaternary 
compound. Two and one-half gall_ons 
of the solutions were prepared JUSt 
prior to use, with a~nounts of the bac
tericides on the basts of the manufac
turer's directions. A clean doth w_as 
used in each pail. Two streams of ~Ilk 
were removed into a strip cup followmg 
washing. All cows "':ere m~lked three 
times daily and machme stnpped only. 
The teat cups were not rinsed between 

samples were incubated at 37o C. for 
16 hours, following which modified 
Breed smears were made and_ exam
ined. Actual counts ?f bactena were 
not made but information was recorded 
as follows : leucocyte count. presence 
and types of streptococci and whether 
many or few. presence of rods, and 
presence of staphylococcal clusters. ~11 
samples which showed abnormally htgh 
leucocyte count and/ or ~he pres~nce of 
bacteria other than mtcrococct were 
streaked on Edwards Medium. From 
4 to 6 samples were streaked on one 
plate and the plate was incubate~ at 37o 
C. for 48 hours. After incubatiOn the 
plates were examined for presence o_r 
absence of growth, type_ of growth _tf 
present, t:ype of hemolysts, and esculm 
fennentatwn. . 

Further tests to identify the vanous 

cows. . 
At the beginning of the expenment 

and monthly thereafter, quart~r samples 
were collected for bactenologtcal analy
sis. P rior to this collection the udder 

streptococci found on th~ p:at.es were 
performed as necessary. fhts t.nclu~ed 
isolation and cultivation in vealmfuston 
broth followed by physiolog~ca~ and 
serological studies. At the begmnmg of 
the experiment and each 15 days there
after 70 ml. of milk was collected from 
each 'quarter for chloride and pH anal
yses. Before sampling the udder was 
washed thoroughly and two . streams ?f 
milk removed from the t~at mto a stn~ 
cup. Samples were refngerated at . 5 
C. until analyzed. The !1yclro_gen ton 
concentration was detennmed, tr: terms 
of pH, with a Beckman pote_ntwmeter 
using glass electrodes. Readmgs_ were 
made to the nearest even figure m the 



290 EFFECT OF UDDER \VASHES I N MILK 

second decimal place. The chloride 
content f the samples was determined 
using the method of Sanders ( 6). 

ExPERIMENTAL RESULTS 

A classification was assigned to each 
sample, and thereby to the quarter from 
which it had been drawn on the basis 
of the bacteriological analysis. A clas
sification of I denotes normal milk in 
every respect. Class IA is a condition 
where short chain streptococci, diplo
cocci, and micrococci may be present 
but excessive leucocytes are not in evi
dence. Alpha hemolysis on esculin 
plates is usually present in class IA and 
sometimes a trace of beta hemolysis. 
Class II resembles IA but has, in addi
tion, excessive leucocytes or shows 
definite hemolysis otl~er than of the 
alpha type. Class IIA is characterized 
by long chain streptococci, excessive 
leucocytes, beta or gamma hemolysis, 
and often abnormal gross appearance 
of the milk. Class III indicates Strepto
cocws agalactiae . 

A summary of the bacteriological re
ports for the experiment is presented in 
Table 1. In Group I (udders washed 
with water) were a total of 39 rather 
than 40 quarters. One cow (number 
3050) had a blind quarter due to a pre
vious accident. The table shows quite 
clearly that at the beginning of the ex
periment the majority of the quarters 
under all treatments were in classifica
cations I and IA. As the experiment 

progressed there was a decid~<t 
toward the other classifications, 
the end of three months, ove" 11al£ 
the quar~ers were in classes 'EtA 
III. At the end of two montfi it 
peared that some beneficial effeGii 
have been derived from the use. ~f 
p.p.m. Cl (Group II). There~ 
evidence of this, however, at tite 
of the experimental period. 

On the basis of previous exp1ilJl\le111~ 
with the herd it was expected 
tain of the animals used in 
ment might develop mastitis 
trial. There are cycles of 
heavy periods of incidence of ,.,,.,!,,.;ft. 
in this herd, and the three month 
ing which this experiment was ~on
ducted were at a time when ti{ :inci
dence was on the increase. Ho-w.e.ver, 
the four udder ·washes seemed ·r~:~ be 
equally ineffective in preventin'lf the 
changes in udder flora observed d'axring 
this period. 

The mean chloride values fo the 
quarter samples are presented in 1 able 
2. An increase in chlorides was fbMnd 
in all groups over the three mont!£ 
riod, with the milks from animal& 10 

Group I showing the highest ris .fel
lowed in order by Groups III, I~, 3111d 
II. The chl~ride vah~es were an~F.ed 
by an analysts of vanance. No stg@;ifi
cant differences could be attribute .· to 
treatments. Variations between sam
pling clays and the interaction treahA-~t 
X cows were found to be highly sig
nificant. 

TABLE 1 
SuMt!ARY OF BACTERiOLOGICAL DATA. 

Beginning Afte1· 1 lll ontlz Aftcr2Montlrs 
Classi- ~ ~ ~ 
fica/ion I" II III IV I II III IV I II III IV II 

I 23 25 16 23 1 1 3 3 1 
IA 13 12 14 6 8 5 3 3 9 13 2 2 8 5 4 
II 3 3 8 9 22 21 16 9 13 20 20 18 10 13 6 
IIA 2 1 5 12 14 20 11 4 12 13 11 11 12 
III 1 4 1 6 5 6 6 7 10 10 18 

Total No. 39 40 40 40 39 40 40 40 39 40 40 40 39 40 40 
quarters 

(\ Expressed us the number of quarters in each classification. 
b I - Washed with water 
II- " " Ci. 200 p.p.nL 

III- " Cl. 400 p.p.m. 
IV- " Quat. ammonium 200 p.p.m. 
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TABLE 2 

MEAN CllLORlDE VALUES* OF QUARTER SAMPLES 

Washed Begin- After After After After After After 
with ning 15 days 30 days 45 days 60 days 75 days 90 days Mean 

]) Water 87 10~ 104 
85 79 78 Cl 200 p_p.m. Jii 94 99 104 ~r:r Cl400 p.p.m. 

v Quat. Ammonium 
200p.p.m. 

96 99 105 

- • Expressed as milligrams per cent . 

The pH values ~f the quarter sam-
~es from this expenment are presen~ed 
~Table 3. For purposes of determm
i.Jlg mean pH values, ~11 of the. pH r~ad
jngs were converted mto the1~ eqUiva
ient hydrogen ion co~ce.ntratwns, the 
~ean obtained, and thts reconvertec;I to 
, H. Groups I and IV showed a shght 

fncrease in pH wl~ereas th~ two gr~ups 
ashecl with chlonne solutiOn remamed 

:Onstant or decreased slightly. How
ever. an analysis of v~riat?-ce .of the hy
drogen ion concentratiOn mchcatecl tl~at 
differences between treatments were m
significant. 

SuMMARY AND CoNcLUSIONs 

Two concentrations of chlorine and 
0 ne of quaternary ammonium com
p ound were compared with cle~n water 
!for washing the udders of datry cows 
!Prior to milking. They appeared .t? be 
equally ineffective un.der the co':dttwns 
of this experiment 111 prev~ntmg .t.he 
spread of organisms assoc1ated wtth 
mastitis throughout the udders of ti"~e 
cows used in this trial. As the expen-
nent progressed there was a general 
· eo-reo-ation of the udder flora of the b b 

110 107 106 108 103 
88 80 91 92 85 

107 105 104 108 103 
116 109 109 105 106 

cows under all treatments. No signifi
cant differences between treatments 
could be noted for chloride content or 
for pH of the milk produced. 
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TABLE 3 

MEAN PH VALUES* oF QuARTER SAMPLES 

Washed Begin- After After After After After After 
Group with ning 15 days 30 days 45 days 60 days 75 days 90 days Mean 

I Water 6 .60 6 .68 6.63 6 .67 6.66 6.66 6.66 6.65 
rr Cl 200 p.p.m. 6-60 6.59 6.51 6 .61 6.57 6 .58 6.56 6.57 
III Cl 400 p.p.m. 6.62 6.61 6.62 6.62 6.62 6.63 6_60 6.62 
I\. Quat. Ammonium 6-60 6.65 6_60 6.67 6_65 6.66 6_62 6 .63 

200 p.p.m. 

• Beckman potentiomete r readings. l\[ean obtained by conversion to elttt ivalent hydrogen-ion concent1·ations. 



292 

PEST CONTROL AND FOOD SANITATION ':· 

RoBERT E. EvANs, PH.D. 
Research Dirrctor, Couu11onwealth Sanitation Co., Pittsbllrgh, Pa. 

FOR several years I was employed in 
Public Health work, and from this 

larger heading. and particularly the 
field of sanitation, I have drawn con
siderable experience which is of consid
erable assistance in my present capacity 
with the Commonwealth Sanitation 
Company. This organization is a pest 
control firm, so I guess you would have 
to call me. in slang parlance. "a bug 
man". It is like you sanitarians being 
called "snoopers" . 

I am not quite certain of the exact 
scope of your sanitation work. whether 
you specialize in one field or cover all 
phases. In any case. whatever your 
particular interest. I believe that pest 
control should be. and probably is, a 
vital link in your sanitation program. 

Pest control in food sanitation im
plies the control of those insects and 
rodents living in close association with 
man and his food products. 

MosT CoMMON PEsTs 
The rodents most commonly found 

as pests are the rats and mice. The 
former group includes three major and 
one minor species. while the so-called 
house mouse is the chief mouse pest, 
although field and other types of mice 
can sometimes be troublesome. In 
urban areas, rats formerly outnum
bered man two to one, but this ratio 
has been cut by pest control and rat 
eradication campaigns so that the esti
mated ratio is now one to each man. 
Rats are very prolific breeders. and 
the damage clone by actual eating of 
human food. as vvell as the food spoiled 
by rodents costs the people of the 
United States somewhere between one-

• Presented at the Thirty-sixth Annual Meeting 
of the INTERNATIONAL AssocrATION OF i\{xLK & Foon 
SANITA~IANS, lllc .. Columbus Ohio, October 20, 21, 
22, 1949. 

half to two billion dollars cuuLUdHW: 

the same time, rodents 
many diseases and are 
constant menace to public health. 

The insect pests most common t~ the 
milk and food industries are the roaGhes 
and flies. There are several ohller 
species of roaches, but the Ge~an 
American. and Oriental roaches a ·e 1Jh~ 
most common. The common house :fly 
is cosmopolitan in distribution and n5 a 
pes~ everywhere .. Besic~es _its ann<[l~g 
habits and markmgs. It Is a disease 
carrier. Blue bottle and flesh flies are 
frequently present in large num'bers 
around some food establishments. 

These are the insect and rodent gests 
most frequently encountered in any 
type of milk or food establishm-ent. 
They must always be included ill\ any 
pest control program. 

There is one other group of inseGt 
pests that is far more destructive than 
any of the pests already mentioned, 
with the probable exception of the li(j)
dents. These are the pests most he.
quently encountered in grain mi,lJ.s, 
bakeries, breweries, warehouses, pa~ ... 
ing plants, and farms. These are t~ 
so-called stored products pests, or .in.
dustrial pests. Some of the mor;e 
important of this group are the flQU.IT 
beetles, weevils. tUealworms. flour 
moths. larder beetles. and cheese ski_g
pers. These insects live in sto.necl. 
products. and control is somewli.at 
more difficult and more expensive than 
control of the earlier mentioned pest-s. 
Those of you who work with this 't);'J}.e 
of material know the damage and spoj.l~ 
age caused by this group of insects 
even better than do I. 

All of these insects and rodents, and 
some minor insects, are pests met wi~h 
in food sanitation. Some of these pests 

JouRNAL oF Mrr.K AND Fooo TECHNOLOGY 293 

can spread disease and are a health 
Jll.Cmace, while others merely destroy or 
eentaminate food and render the prod
nGt unwholesome. All of these pests, 
if' not controlled, <:re detrimental to the 
ood industry. Smce lack of pest con

tli,01 in food sanitation is more readily 
t!fetected by the J?ublic than. lack of 
cer,tain other samtary practices, the 
feod sanitarian often has the valuable 
assistan<,:e of the private citizen as an 
informer. After all, who wants to eat 
food with roaches or flies hovering 
a out? or rats? Or who wants to use 
w;:ormy flour or cereal? 

We know what most of these pests 
alie. We should know. too, that they 
breed rapidly, and that they live in close 
association with man and his food 
products. THESE PESTS WANT 
1Jil.O CONTINUE LIVING WITH 
. 6 AN D EATING OUR FOOD. 
:ID.O WE WANT THEM TO CON
':FINUE LIVING WITH US AND 
@UR FOOD? My emphatic answer, 
like yours, is NO. 

SANITATION PRACTICE 
To accomplish this negative desire is 

not so simple as we might expect. 'vVe 
cannot send these pests into exile so 
easily. The only way to combat the 
p.roblem is by increasing good sanitary 
i).ractices. This must be done by you 
sanitarians. But you alone cannot do 
t his. Employer and employees must 
11_0operate with the sanitarians. Even 
ffillen. some form of vigilant pest con
·trol service must be continually on 
-!¥Iarcl. and the person delegated to pest 
~0ntrol service must have the coopera
tli_on of all concerned. Good sanitation 
alone will eliminate a great part of the 
:est problem; proper pest control 
hould eliminate the rest of the prob

lem. In our work we frequently urge 
nooperation for the customer's benefit. 

One account I might mention is in 
a rat-infested neighborhood. We have 
~1rge.d the owner to do some rat-proof
Ing tor better rat control. His answer. 
always the ~ame. "It's cheaper to pay 

you fellows to kill rats than to rat
proof". As you might expect, he still 
has rats, and always will. Pest control 
can do only so much. With his coop
eration, I am certain that we could 
eliminate his rat problem and prevent 
food damage. I say again, There 1ttust 
be coopemtion for success. 

Since sanitation alone can do much 
of the control of pests, but not all, there 
should be some form of pest control 
service as a complement. This type 
of service necessitates the use of in
secticides and rodenticides, and some
times mechanical devices for the con
trol of pests that may continually be 
brought into a food plant, mill, restau
rant, dairy, or other food establish
ment. Thanks to the scientists and 
the stimulus given their work by the 
late war. we now have the chemicals 
to do an excellent job in controlling 
insect and rodent pests. Most of you 
know something about these, so I shall 
not take time to talk about them at this 
time. I do want to mention briefly one 
of the lesser known agents which is 
very applicable to food processing 
plants. 

FuMIGATION 
When fumigation of mill, granary, 

warehouse, or box car is indicated, the 
fumigant in most cases should be 
methyl bromide. This fumigant gives 
an excellent kill of all pests and ro
dents. Its penetrating power allows 
it to reach even the innermost parts 
of grain bins, bags, and bales of stored 
products. At the same time, all evi
dence to date appears to show that 
the foodstuffs themselves are not af
fected by the gas. Acrylon is an 
excellent fumigant for spot treatment 
of equipment. It is our opinion that 
large mills should be periodically fu
migated, and incoming shipments, par
ticularly infested materials. should be 
fumigated before being brought into 
the plant. In an otherwise clean plant, 
this practice indicates that just about 
everything humanly possible is being 
clone to prepare clean food . 



PEsT CoNTROL PRoGRAM 

Thus far we have briefly mentioned 
the most frequently encountered pests 
to the food industry, pests that we must 
control if we are to have clean foods . 
We have also established that good 
pest control must be a cooperative part 
of good sanitation. 'vVe know there 
are chemicals and materials available 
to do good pest control. The next 
question is-How are we going to do 
the job of controlling these pests? 

If there is to be some form of pest 
control. that control may be clone in 
three ways. 

The first way the job of pest control 
may be clone is by purchasing some 
form of insecticides and other chemicals 
and having some handy-man employee 
do an occasional spraying or poisoning. 
This occasional control work will gen
erally be done only when pests become 
apparent. The handy-man most fre
quently selected to be the "bug spe
cialist" at least the boss thinks he will 
be, is a porter or janitor. who, in most 
cases, does not know where to look for 
the source of trouble. Consequently, 
the job will probably be poorly clone 
and a false sense of pest control will 
result. This type of pest control (and 
I use the term very loosely) is economi
cal as far as known expense is in
volved. The materials and spray 
equipment are the only cost. I do not 
think this type of pest control is the 
answer to good pest control. 

The second approach to pest control 
is most applicable to a large food proc
essing plant. In this type of organiza
tion, the management hires a well
trained sanitary engineer. A well
trained sanitarian will know where to 
look for pests. He will know how to 
eliminate the pests and then to prevent 
their ingress again. The well-trained 
sanitarian should be in charge of all 
sanitation and should have the necesary 
authority to enforce his program. He 
may be the person responsible for doing 
the actual pest control, or, he may think 
it advisable that a competent pest con
trol firm do the actual pest control 

service. If .the latter cour§.:_& is 
recommenda~wn, an~ the pres~n'tt 
seems to be 111 that direction, n. 
be sure that the pest control 
is doing . his. job properly. 
plant s~mtanan, whether he ~(i)es 
work h~mself or hires it done, is 
responsible f?r. g?od pest con:W~l 
believe, that If 1t Is at all possib) e · 
approach to pest control in food ' 
tion is ideal. Smaller o . 
might benefit in the same·s·~u~~·~to ·n , 

pooling the services of a 
We of Commonwealth look 
idea with enough interest to 
plate offering such services. 

The third approach to pest 
sometimes fits in with the 
proach, that where they do 
occasional pest control. In sorne''eil!~"" ' 
it fits in with the second or 
approach. In many of the 
establishments, the 

"a.'·' i>l!,t.Nan · 

liev~s . they are doing their 
s~mtat10n well, but call in a 'P.liii>fes
SI<?nal to do the pest control. T his 
thtrd approach to pest control ,j5 
use of a professional pest control ~
tor. 

T.he rrofessional pest control , 
fits m wtth the occasional or handi}litlan 
approach only after it is apparen '!!hat 
the "handy-man specialist" has ailed 
and the place is badly infested. I n 
some cases the professional is eng~ed 
only long enough to rid the planf of 
pests, after which the pest controll ,re
verts to the original handy-man. In 
some cases, howeve~, the managem.ent 
learns that they cannot do the lieb 
properly and place the plant under 0u
tine professional service. In other 
words, there is more to pest co!@i'ol 
than the insecticide salesman clainlS. 

'vVhen professional pest control senv
ice is utilized by a plant sanitaman, 
pest control results should be appa_l}.ent 
by the absence of pests. Where lihe 
professional pest control operator -®u
tinely serves a food establishment ~auld 
this may be of any size), pest cotliitol 
results are generally good. But he e 
again, there must be cooperation ~or 
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Qleellent results. All the fly spray 
t:h . pest control operator can apply is 
n-t too effective, if the building is not 

5~eened . The same logic applies to 
r~ent control if the buildi.ng has many 

0! nings for rats and tmce to enter. 
G, emical and other controls can do 
O.f! y so much. 

* hese thrt:e ways are the approaches 
te pest control as I see the problem. 
T !trust you will agree that the second 
t;«to approaches are preferred. 

PRECA UTJONS 

Since you are trained in the protec
.'Gm of food supplies, a few precautions 
s , auld be stated here. You all know 
t.bat interstate. food shipments are un
der the jurisdiction of the Federal 
:ID&od and Drug Administration as well 
a5·under local and state health agencies. 
~'nee the toxic agents used for pest 
ontrol are also toxic in most cases 

t~ humans, precautionary use of these 
materials is necessary to prevent con
ti,('mination of foods. The previous 

eaker has given an interesting paper 
en insecticides in milk. Detection of 
these chemicals in foods can lead to 
tiheir seizure and prosecution by the 
!Federal government. In the case of 
!l[ClSO, the chemical does not have to be 
_m;esent in foods. Negligent use of 
·i)l~is chemical is sufficient grounds for 
~rosecution . May I urge, if you do 
~0ur own pest control- BE CARE
FUL. 

The second precaution I would like 
t:e. bring to your attention concerns pest 
e,.0ntrol itself-the professional. If you 
cl'iie looking for , or have requests for 
ecommendecl competent pest control 

iirms. be careful whom you select. I 
egret to say that there is a very wide 
~treme in the work and ethics in this 
f!..eld. There are many excellent and 
e ·hi ·al firms taking pride in their 
w:ork. and who look upon themselves as 

·en with a profession. There are, on 
· · e other hand a great number of 
sl§ady, untrained operators whose main 
!De jectiYe is . a fast dollar, and their 

ethics have not been heard of. In my 
opinion. some of these shady charlatans 
should be barred from pest control and 
the handling of such toxic agents. 
A recent report by a pest control oper
ator who left the employ of a firm be
cause he was frightened at what might 
happen, tells of the use by his firm of 
1080, poured into a pond to kill rats 
seen drinking at the pone!. This sort 
of report, and many others. only hurts 
the entire pest control industry, but 
hurts worse those doing a conscientious 
job. 

In general, if there is a big dis
crepancy in comparative prices for a 
pest control service, the low-priced job 
generally means the quality of the work 
is comparably low. I believe that a pest 
control firm should carry liability in
surance of at least $1 ,000.000. and that 
does not include. vehicles. This is for 
customer protection. Since pest .con
trol operators could be secondary pil
ferers, all pest control operators should 
be bonded. This. too, is for customer 
protection. 

There are several ways to check the 
competency and type of work clone by 
a certain pest control finn . Check 
thei r advertisements. Some of these 
are pretty deceptive and misleading. 
The local Better Business Bureau 
should be consulted to determine 
whether frequent complaints are reg
istered against a certain pest control 
firm. Probably most important in 
determining the type of work clone by a 
prospective pest control firm is to con
tact some of the accounts served by 
that pest control firm. This way you 
can check how their chemicals are ap
plied as well as the results to the 
customer . 

I have not gone into the actual work 
of controlling insect and rodent pests , 
since that is not the scope of this talk. 
Actually, our prospective operators re
ceive a month of classwork on pest 
control before they ever as mud) as see 
one of our jobs and start their field 
training. Our last school of five was 

(Co11tillucd 011 page 307) 
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THE LICENSING AND INSPECTION OF COLD STOR~®E 
LOCKER PLANTS .:-

FRANK E. FISHER 
Indiana State Boord of Health, lndiallapolis, llld. 

ONE of the newer inclustries that has 
come under the control of public 

health officials is the cold storage locker 
plant. Although this industry is a rela
tively new development, its history 
goes back at least as far as 1908. At 
that time, the Chico Ice and Cold Stor
age Company of Chico, California, be
gan renting space for the storing of 
meat and other food in boxes. Each 
customer furnished his own box which 
was stacked with others in a cold room. 
Covered boxes provided with locks 
were installed about 1913. In 1917 a 
special refrigerated room ectuipped 
with wooden lockers arranged m tters 
was provided. 

LocKER PLANT PRACTICE 
Although the above is the first use 

of refrigerated lockers actually on rec
ord, the same pattern was followed in 
many other existing public cold stora.ge 
warehouses. Since the only servtce 
provided consisted of furnishing a 
locker in a refrigerated room, the de
mand for these lockers was limited to 
farmers who slaughtered their own 
meat animals, and to those wh<;> were 
able to prepare and package frmts and 
vegetables in their own kitchens. How
ever, when these plants began to offer 
other services. such as slaughtenng, 
curing, cutting. wrapping, freezi~1g, 
and fruit and vegetable preparatiOn 
and packaging. many more people he
came interested in renting lockers; 
consequently. the number of lockers 
and locker plants increased rapidly. 
Plants designed primarily as locker 
plants began to be constructed, and. 
today. vve have a preponderance of that 
--;p;;s~uted at the Thirty~ Si ;( th Annual iHeetlng
of the INTeRNATIONA L Assoc tATt Ot< OF i\ItLK & 
-r-. '"' · ~ . ..... .......... .:: TNr \olumhus. Ohio, Octoher 

type plant Food rationing durin the 
war years and the exemption of :fu!0ze~ 
foods from the rationing gave t.l~ . en
tire frozen food industry a great b0ost 
and the locker plant industry greW> ac~ 
corclingly. When I went into the IJ£:W:ny 
in 1942, there were only 6 plants in 
Indiana that were primarily lo er 
plants. When I ret'!rnecl in 1946, 160 
~ocker .plants were ltcens~cl, and t0aay, 
m Incltana, we have 350 licensed @I1mts 
in operation, with about 10 more u.n4~ 
construction. In our State, the itt"eus
try has more or less stabilized. ~ery 
few large plants are being constr.uGted. 
and present expansion is in the lin of 
the smaller branch plants which a!ie 
used only for food storage after ~ ep
aration at the larger main plant. l n 
smaller towns, small plants are being 
constructed to be operated in conjuna
tion with grocery stores or other [eod 
industries. 

LEGAL CoNTROL 
During the early period of the ex

pansion of the locker plant indu j;ro/, 
little means of control existed in Irun
ana. We had the basic Sanitary ~Qod 
Law. and plants were licensed under 
the Cold Storage Law of 1911. The 
Cold Storage Law controls the pug)ic 
warehousing of foods, but has no cl~fi
nite temperature requirements . and 
very few sanitary requirements. · ~n
sequently, during this period, the an
dustry, like Topsy, "just growe~." 
Many poorly designed and jerry jj,utl 
plants were constructed. Man.¥l. of 
these plants had inadequate insulatiOn; 
refrigeration equipment was to? stlfall 
to carry the load and a general un~.r«s
sion seemed to exist that anv temg~ra
ture under freezing \\·as adequate. 

Tn 194.1. the Cold Storag·e Lo<;Jser 
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:L,aw was passed in Indiana. '~hi.s law 
aefineS a locker plant, makes It Jl}egal 
t0 operate a locker plant without a 
icense from the Indiana State Board 

0 f Health, and provides that the 13oard 
e£ H ealth shall not issue a license un
jess the plant meets all of the require
w ents of the law. This law also pro-

1des that each locker plant shall be 
i~spected at least once each six months, 
r.;1 ofterret: if necessary. General . s~?i
<tation to1let and washroom faCllttles 
jor e;nployees. and cleanliness and 
Itealth of employees are covered in 
- ,reat detail in the law. Specific tem
m-eratlll:es are required for th~ various 
rooms 1n the plant, and recordmg ther
mometers are required to record con
tinuously the locker room tempera
:tures. Specific procedures are set up 
;£or the handling of fish. fruits, and 
W,egetables. Provision is made for the 
State Board of Health to make rules 
and regulations and to re-·oke licenses 
of violating plants. Penalties are pro

icled for violations of any of the pro
risions of the Act or any lawful rule 

or regulation of the Board. 
The licensing provision of the Indi

.ana Cold Storage Locker Law, or of 
am other law is a two-edged sword. 
Ot; the one hand. the authority having 
the duty of issuing such license has 
almost complete control of that indus

!l:iry. A plant cannot operate legally 
unless a license has been obtained. H 

'1:\1e law provides, as the Indiana law 
.does. that a plant must meet certain 
Fequirements before a license is issued 
an~! that a license may be revoked for 
Miolations of any of the ~'rovisions of 
he law, the licensing authority has a 

·m ighty club to hold over the heads of 
~he members of the industry. You can 
say. " If your plant does not comply 
WJth the law. no license will be issued. 
. eriod." Operation without a license 
ts the easiest charge to prove in court 
that I have ever experienced. It does 
;n.ot depend on complicated chemical 
analyses or any question of judgment 
of the sanitarian. It is simply neces
sary to prove that the plant is being 

operated and that no license has been 
issued. It is as simple as in the old 
clays when we took all of our cases to 
the nearest J P Court.* On the other 
hand. the issuance of a license to oper
ate a locker plant places a great re
sponsibility on the shoulders of the 
State Board of Health. In effect, this 
license is a form of guarantee to the 
people of the state that the licensed 
plant is constructed and operated in 
conformity with all of the nrovisions of 
the law and is maintained in a satis
factory condition at all times. 

In enforcing the Cold Storage 
Locker Law in Indiana, we insist that 
the plant meet all of the structural re
quirements of the law and be main
tained in a sanitary condition before 
a license is issued. By strict adherence 
to this policy, we have been able to 
improve the sanitation level in this 
industry to a higher point than exists 
in anv other food industry that we con
trol. This high standard was obtained 
by a great deal of hard work and by 
the co-operation of the locker plant 
industry itself. During the entire year 
of 1946 and the first half of 1947, we 
used the full-time services of six men 
in Indiana exclusively on locker plant 
insnections. Frequent visits were made, 
and complete inspections were made at 
each visit. Verbal recommendations 
of the sanitarian were confirmed by 
letter to violating operators. Licenses 
were withheld from unsatisfactory 
plants. and the poorly built and badly 
engineered plants were forced to re
build to meet the requirements or go 
out of business. Today we are able to 
maintain a high sanitation level in this 
industry with approximeo.tely two and 
one-half man-years per year. Opera
tors and prospective operators now 
submit their blueprints for our recom
mendations before any construction is 
started because. in the past, many 
plants have been forced to make ex
pensive changes in their buildings to 
meet the requirements of the law. 

Editorial Note: Justice of the Peace Court. 
These are not courts of record. and the proceedings 
a :·e \'ery informal. 
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DESCRIPTION OF LOCKER PLANT 

Since many of you may not come in 
daily contact with locker plants in your 
work, it may be well to define a locker 
plant and say a little about the services 
rendered in these plants. A locker 
plant is an establishment where indi
vidual compartments are rented to in
dividuals for the storage of foods at a 
temperature below freezing and having 
one or more of the following facilities : 
a sharp freezing compartment; a chill 
room; facilities for cutting, wrapping 
and processing meats; and facilities for 
preparing and packaging fruits and 
vegetables. In addition, many plants 
provide facilities for smoking and cur
ing meats, rendering lard, and some 
plants provide slaughtering facilities . 
Many plants also sell frozen foods and 
will purchase beef or pork carcasses at 
wholesale prices for their patrons. 

In discussing the inspection of a 
locker plant, I will take the plant, room 
by room. and try to point out the high 
spots in each location. 

The locker room is the room where 
the food is stored in individual lockers 
after it has been frozen. This room 

• must be maintained at zero degrees or 
below. Therefore it is imperative that 
the floors, walls. and ceiling be of a 
smooth, impervious and easily clean
able finish . · It is a rather hard job to 
scrub with soap and water at zero de
gree. All food stored in the locker 
room should be placed in the lockers 
and should not be allowed to be stored 
in baskets or crates in the aisles, or on 
top of lockers. We have found plants 
where overflow storage has been al
lowed to pile up on locker tops to a 
point where air circulation has been 
so hindered that a difference of four 
to five degrees in temperature existed 
in adjacent aisles in the room. The 
coils or blower used to refrigerate the 
room should be properly defrosted at 
sufficiently frequent intervals to hold 
clown the ice formations on the coils or 
blowers to a minimum. Ice is an ex
cellent insulator, and a large deposit of 
ice on the coils hinders the efficiency 

of the refrigeration system. 
defrosting, care should be· tak~ 
it does not result in contamina:1)i0..Q 
the foods stored. -

The sharp freezing 
the section where the food is 
after it has been processed and ~vJ:ItlEiedl 
or packaged. The temperatur 
compartment must be ma ·,,ca,•·•~ 
ten degrees below zero ;r 
done in still air, or at zero 
a forced · air system is used. 
should never be placed directly 1®:1. 
:efriger~tim~ plates o_r coils for MF~tez
mg. Thts wtll result m dehydrati@_a or 
freezer bt~rn . This is discuss~ilt in 
more detatl below. If forced air- cir
culation is used in the sharp :lfu;eeze 
compartment and any unwrapped eods 
are frozen in the compartment 1!h 
air inlet to the sharp freeze cot~).rt
ment should be provided with aH t.lde
quate and efficient air filter to rellilove 
the dust and dirt from the air f~ J5e 
circulated around the unwrapped £O,~Jis. 

The processing room is the • ·G>~m 
where meats are cut, processed, 3lnd 
wrapped prior to freezing. The w.a3,ts 
and ceiling should be provided Wi~ a 
smooth. impervious washable sm "<!e. 
The floor should be of concrete ·ii111d 
provided with a floor drain to facili'tate 
clean-up. Tools and equioment us"el to 
process food must be maintaine(<!f in 
~ood repair and be of such cons.tr~
tion that they can be easily dismat ~d 
for proper cleaning. The power ·s~, 
present in most processing rooms is 
an ideal place to find .something wr0R. 
The older model saws in particulaE all!e 
difficult to take apart; stale, dee<Dm
posing meat particles can be foun in 
back of the wheel guiding the saw filade 
and in the guide where the blade ~lL,ses 
through the stationary platform ofi 'inie 
saw. Underneath the sliding platt~ 
is another hard-to-clean spot w :ch 
is frequently overlooked bv the but§lmr 
during his clean-up period. Uncle rt:he 
lower wheel of the saw is a. smal~-i~n 
to collect bone dust. and, mvanalh}}'. 
if there is any rodent infestation in ihe 
plant. evidence can be found at liln 
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1~0int. It is surprising the number of 
'butchers who have never learned that 
bY, loosenin~ two thumbscrews, the 
l{;tlife guard on a meat_ slicer can be 
emoved. I have exammed a number 

!'lf these guards that appeared to have 
been cleaned prior to shipment from 
fillte factory, but not since. Even the 
1Jest of the meat grinders are difficult 
0 clean, and if the operator of the 

p_1ant is, at all slipshod in his methods, 
:vidence can be found here. The holes 

·11'1 the cutter plates will be partially 
· !!fr totally clogged with meat particles 

tlhat have lost the battle with the bac
teria. Vve require an adequate-size 
equipment washing: sink, servic~d wi~h 
wt and cold runnmg water, etther 111 

: e processing room or in .a location 
<:onvenient to the processmg room. 
udicious coaching on the part of the 

. anitarian will eventually teach the 
0 perator the use of this valuable pi~ce 
0£ equipment. Meat blocks and,cuttmg 
~bles should have smooth impervious 
· ops or work surfaces .. Many ope:ators 
§eemingly do not reahze that thetr ex
;Pensive laminated maple meat block is 
:provided with draw bolts so that the 
~racks and crevices which fill up with 
meat particles and stale grease, can be 
eJiminated. 

Hanel tools, such as knives, saws, 
and cleavers should be examined for 
~vidence of poor cleaning. The handle 
1bJade slots are hard to clean, and if 
· e operator is skimping on his clean
D, this slot will be found to be clov~ecl 
ith old grease and meat particles. 
\i\' rappilw and packaging foods prior 

ito freezing are very important from 
~e standpoint of preserving the qual
"ty of the food after freezing. Only 
apor proof wrappings or packages 

.§houlcl be used to prevent dehydration. 
·fter wrapping. packages should be 

·larked with the correct locker num
~er to prevent mix-ups in patrons' 
{qod. The packages should be marked 
~r stamned with the date of wrapping 
o that the patron has an indication of 
' e length of storage time of each 

individual nackage. 

SANITARY REQUIREMENTS 

Locker nlants are required to pro
vide chill room facilities to chill and 
hold meats prior to cutting and proc
essing. Chill rooms should be pro
vided with concrete floors and floor 
drains to facilitate clean-up. Walls 
and ceilings should have a smooth im
pervious surface that can be cleaned 
readilv. Rust should not be permitted 
to form on rails, hooks, or other metal 
narts in the room. Shelves or tables 
should be provided to prevent the 
storage of food on ·the floor with a 
consequent danger of contamination 
from foot traffic dirt. A separate pre
chill room should be provided so that 
the moisture extracted from warm car
casses will not be deposited on already 
chilled carcasses, thereby promoting 
the formation of slime on the cooled 
carcass. Separate facilities should be 
provided for curing meats, and the 
practice of using a section of t!1e chill 
room as a curing cellar should be dis
colll·aged. The hig-h relative humidity 
consequent to such an operation will 
also promote the format:on of slime 
on chilled carcasses. 

Rails should be suspended from the 
ceiling, or if a framework is necessary, 
the framework should be built within 
the walls so that a smooth, unbroken 
wall surface is provided. In some of 
the older nlants where a framework 
has been built within the chill room 
to sunT)ort the rails, evidence of poor 
housekeeping can be found at the junc
tion point of the framework and the 
\-valls of the chill rom. 

The first evidence of a mold growth 
in the chill room will usually be found 
on the wooden framework supporting 
the rails. At the first sivn of a mold 
growth in the chill room, steps must 
be taken to eliminate tl,is growth to 
prevent penetration into the walls and 
insulation of the room. A plant in 
Indiana has just recently completed a 
complete remodeling job on the chill 
room. All of the insulation was torn 
out and replaced. The old insulation 
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was found to he almost completely 
interlaced with mold filaments. 

The temperature in the chill room 
must be maintained between 32 and 
36 degrees Fahrenheit. It has been 
demonstrated condusi vely that unless 
meat is chilled to an internal tempera
ture of 38o F. within 24 hours after 
slaughter, bone sour can be expected 
to develop in the carcass. In all re
frigerated rooms, nothing should im
pede the flow of the convection cur
rents that cool the room. Food should 
be placed or hung so that free circula
tion of air is possible around all parts 
of the food to promote more rapid 
chilling. and to reduce the internal 
temperature of. the food more quic~ly. 

Lard rendenng. smokmg and cunng 
meats, and slaughtering operations are 
identical with such operations in meat 
packing establishments, and will not 
be discussed in this paper, other than 
to say that all o[ these operations are 
considered as part of the locker plant 
operation. Any insanita.ry c~nditions 
or unsatisfactory operatiOns 111 these 
departments are, . in our Stat~, suffi
cient cause to I withhold the Issuance 
of a license for the locker plant. 

Our law provides that only per~ons 
free from any infectious or contagwus 
disease shall be employed in any capac
ity in a l?~~er plant. T.oilet and wash
room faCilities are reqmrecl for the use 
of employees. All water used in loc~er 
plants except compressor coolmg 
water' must be uncontaminated and 
meet the standards for drinking water. 
Sewage disposal facilities must meet 
the standards of the State Board of 
Health and the Stream Pollu~ion 
Board of Indiana. Cross connections 
and interconnections are prohibited, 
since all plumbing in the plant must 
comply with the plumbing code. 

ENFORCEMENT PROBLEMS 

There are a few special problems 
that are peculiC~-r to locker plant ii~spec
tional work The first of these IS the 
peculiar relationship of the .health de
partment to the foods storedm a locker 

plant. This food is for individual con
sumption and does not enter the trade 
channels of commercial food, therefore 
we have no control over the food proc
essed or stored in a locker plant. It 
belongs to the individual natron and is 
his to do with as he pleases. This places 
an even greater responsibility on the 
shoulders of the health department. If 
the sanitarian, in the cm . .-se of an in
spection of a restaurant or bakery or 
any other food establishment finds any • 
adulterated or decomposed food, he 
will seize the food and force its de- -
struction. This is a definite penalty 
ag-ainst the operator of this establish
ment. because it is a financial loss to 
him. However. in the case of a locker 
plant. if the 01~erator allows . food to 
become contammated or spmled, the 
locker plant patron, an inn~cent per
son. is penalized. If a plant IS allowed 
to operate with high. temperatures 
which may cause spmlage of foods 
stored in the plant, we c-.re not doing 
our job properly. If a plant is allowed 
to operate under insanitary conditions 
and foods being processed become con
taminated, we have again ~een remiss 
in our duty. If, for eithet. or both of 
the above reasons, we close the plant, 
we are depriving the patrons of the 
services of the plant. Therefore, we 
feel that plants should .be inspected 
at frequent intervals, ariel immedi3:te 
steps be ta~en to correct any ~msatls
tory conditiOns found . 'vVe msi.st that 
our sanitarians make complete mspec
tions and submit narrative reports on 
conditions found in the plant. If any 
serious violations are found, the opera
tor is called in for a hearing to show 
cause why his license should not be 
revoked. By insistinP' that defects be 
remedied immediately, we have been 
able to prevent any serious cases o£ 
food spoilage from arising. We keep 
our fingers crossed-constantly. 

Customer complaints from lock~r. 
patrons usuallv concern off odors I.nl' 
meats stored in locker plants. Invt;~ti
gation of such complaints usually m:
volves tracin~ clown something that 

happened from six months to a year 
previous to the complaint. In most 
instances, the odor is caused from a 
bone sour or sour round condition. In 
man" cases we find that the animal 
had been slau?;htered on the farm and 
some time had elapsed between the time 
of slaughter and delivery to the locker 
plant. Of course it was always a 
''pretty cold clay" when Farmer Jones 
slaug-htered that hog, and it is rather 
hard to explain to Farmer Jones that 
too cold a temperature mav be just as 
bad as too high a temperature. If 
animal carcasses are chilled at a low 
temperature, it is possible to freeze the 
outside of the carcass arrd seal the ani
mal heat inside. This, of course, will 
tend to produce a bone sour condition. 
One customer's comDbint that his meat 
had a "funn:Y odor" was rather inter
esting. The animal involved was a 
4-H Club calf that had received a blue 
ribbon. Investigation revealed that the 
animal had been treated for bloat. 
Medication given the animal incluclecl 
several commercial preparations, all of 
which contained as ingredients, cam
phor, salicylic acid, turpentine, and 
menthol. The animal was treated on 
Tuesday, sold on Wednesday, and 
slaughtered on Thursday. The meat 
had a definite medicinal odor which 
remained after cooking. Laboratory 
resultar indicated that traces of the 
above substances were present in the 
meat, which made the meat inedible 
because of the taste and odor. 

FREEZERBURN 

Probably the biggest bugaboo in the 
entire frozen food industry is dehydra
tion. This condition is known in the 
industry as "freezerburn." The surface 
of the meat, poultry, fish, shellfish, or 
other food so affected has a dry, leath
ery appearance, and pock marks appear 
on the surface. Freezer-burned meat, 
poultry, and fish are objectionable for 
other reasons than appearance. The 
fats below the dehydrated area be
come oxidized and, to a certain extent, 
rancid. The proteins hecome irreversi-

bly dehydrated, and consequently the 
tissues become dry and tough. The red 
nigment becomes oxidized and turns 
brown. 

The first step in preventing freezer
burn is proper wrapping or packaging. 
All foods to be frozen and stored 
should be wrapped or packed in a ma
terial that is moisture and vapor proof. 
Many operators have found that a spe
cial grade of Cellophane, produced sne
cifically for this purpose, is an effective 
wrapping. The package, after wrap
ping- in Cellophane, is then wrapped 
with butcher paper to protect the Cello
phane from injury. Many special wrap
ping papers have been produced for 
use in the frozen food industry. All 
of these papers are of laminated con
struction and consist of a good grade 
of butcher paper to which has been 
bonded a vapor proof material. Alu
minum foil has been found to be very 
effective in wrapping awkwardly 
shaped packages such as poultry. Dur
ing the wrapping or packaging opera
tion, care must be exercised to remove 
as much as . possible of the air trapped 
in the package. Foil wrapping is effec
tive in this operation because the foil 
can be moulded to the food being 
wrapped. 

After wrapping, foods should be 
placed in the freezing compartment in 
such a manner that heat is extracted 
from all surfaces of the package at an 
equal rate. Placing packages directly 
on the coils or plates will many times 
result in freezerburn. This can be 
avoided by the use of wire trays or 
baskets which provide an air space 
between the package and the coil. 

The third step in preventing or re
ducing freezerburn is maintaining a 
constant storage temperature. A fluc
tuatin<Y temperature promotes dehy
dration; a constant temperature mini
mizes it. A high temperature increases 
dehydration, and a low temperature de
creases it. Research indicates that a 
constant storage temperature of zero 
degree gives very good results in the 
prevention of dehydration. Lower 
temperatures are slightly more effec-
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tive, but not enough so to justify the 
added expense of extra refrigeration. 

The subject of locker plants would 
require several clays of discussion if 
we were to explore the subject fully. 
I have attempted to discuss a few of 
the general problems relating to the 

licensing and inspection of locker 
plants under the Indiana Cold Storage 
Locker Law, and a few of the special 
problems of this industry. I hope that 
I have been able to pass on a few ideas 
and add to your knowledge of this 
industry. 

INDIANA STATE BOARD OF HEALTH-DIVISION FOOD AND DRUGS 

INDIANAPOLIS 

LOCKER PLANT INSPECTION FORM 

Name of EstabHshmcnL .. . ------· -·"··---.. -...... -... ---.. -~ ...... -.. --·~· ... -- ........ ·--···-· .. ·····--··-· .. ., ___ .. ,. , ............. -. .. 
Address ... .,, ____ ,_ Stuu --···--· • ...... ... ...... ·· -··-· -- -~- ·--·-· · ··•· (:it~-~---···· ~-~ ···•· · •····County _ ______ ,,, ..•. --.. ·· ·-····· .. 

Owner - .. h .. ·-··· Supt.- .............. . 

No. Lockers No. Lockers Added License Expires ··- -·- -·-· ... ---.. . ·-· _ 

Type of Estabhshmcnt: Locl:er Service ( ), Custom Sl. ( ), Com. Sl. ( ), Packing ( ). 

STR : An •nspecti("n o{ your premises hu this day been made and you arc notified o f the ddects marked below with a cross (X) : 

BUILDINGS AND FACILITIES 
hem No 

I. Structure WoQd Rdck, Contretc, Tile--Good Repair -~-.. ( J 

l. Floors: lmt'cn·iou' ( ), Smooth ( ), Clun ( >-·---.( ) 
J. \V1IIs ud Ceilings : Wash1ble ( ), Well P.a inted ( ), Cit•" 

( ) ···········---- ---····--··- .. - ·······- ·-· .. ·---- < ) 
4. Doors • nil Window) . Elfcuively Strccned ( ), Seli-Cios•f'l 

Screen Duors ( ). Open Outwud ( ) , Kept Closed ( J-.. ~· .... ( ) 

S Lirhunc : Adcqu.acc - .. - .. . ·-· ·- ·-·-- ·- - - --·< l 

6. Vcntal;ation· Adcqu1te ... ... _ .. __ ..... ~---··-( ) 

1. l•roc ctuon of Food from Conu.min~t c fltt: l'ro t« Ctd from ln;ects 
{ ), Vermin ( ), Free of Fliu 1 ). R1t1 ( ), M1 t.c ( J, 
Uomcnic: AnimOlls ( ) , ... .. ... _, __ ,.,,. .... __ ._ _____ _ _ _ ( l 

I Tooleu: Venulaccd ( ), Scii·Cio\ IIIC l>oon f }, Open Oul• 
ward ( ) . No IJHcct Opemn.: l"'l.o ROij:nU Where FoM h 
Jlandltd or S1orcd ( >----·· ... _, .... ·-~-..... - ................ ( ) 

! Washroom , AdJOlCUit to Toilets \ ), Runntn" W;atcr ( }. 
lndlvtdual Soap and Towel:. ( ) .. ..... . .. -···- - · .. -• •. . _ _ .... ( • 

10. Employees Drcnar~; Room ~ F"roVIdtd { ), lnd•vodu1l L~k· 
cr:J ( ) - . ... - --· - .. - · ,,_ . .. ... _ .. _ ( ) 

11 Water Supply· Public, l'rivatc- Undtr l'rnsurc: 1 ), Adcqullc. 
( ), Safe Quality ( ), Cruu Connec:tooln ( ), Soluuary 
Urlnlttnt Fount.aln { ), No Cormuon Cup ( ) . _,, .. ,_ .. ( ) 

12. Waste Dt:.ponl : J>ubht, 11u v,.lc- No ,\lcumul.;auon Nc.;ar Pl.ant 
( ), No Uh.( hlfl!~ Into Su ;,•.om, L.al.o::. I ond or Dtu.h ( ), 
SahihC1oc-y Mc:thod of Trut111eltl t ) , lntu Cunnccuoni C ) •.• \ ) 

IJ Cientral S.amt::uio11 .;anti Cl., ;u1 111l( ~ ~ .- ... ' . 
14 Tobacc:o. None u,ed In Any Roo.,, Wh~t Pood Is l•rocuu.cl or 

Stored -.- .... ~... .. ............... .., ___ ......... _, .,_ ........ ............ - - .. ~-~ .... ·-·• C ) 

15 He.alth Ctruficat~s l'rov1tltd Fur It II Worlius ................... _ .... ,_ .. ( ) 

CHILL ROOMS 

1(. Floori. W.alh, and Cctlttl¥'10 Clutt I I. Good Re~•i• ( ), 
w ... n P.aiu1cd < ) ........ ....... ____ , ____ , ____ ,_, ________ .. -·-- ..... ( l 

t::. R.ails. (i.)od Cond1tn.1n { ), l' ropcr lltill l' ' ' ) ... .. ~.- ... - ........ ! ) 

Satisfactory fo r Licen$c: ; 
New ,,_,,,._,.... ,.,, ,_ ,( 

Rene w:a.l _ , __ ,_ ·- ;- " · - ...... . ( 

hera No. 

11, Rcfrlccr.ation. Ad•quat~ ( ) . Good Air Ciu ulation ( ). No 
E•custvc Condenution ( ) __ .... ,_.__:_ ... _. __ .. _ ,.,_C ' 

19. ~ac:ks and Hooku Clc.a11 ( ,1, No Rust ( ), No Cont•min.a-
uon ( >- --·------·--·-.. ·-- ·- ( 

20. Temperature : --· F. ~ .. - --- .. - - .. · ·-· · ·-·-~~ -•··-.. ( 

PROCESSING' ROOM 
21. Culhnl: Dlockt .11nd T.abln! Properly Cons, ruclcd ( ), Good 

Rtp.llar( ).Ciun ( >--............... __ , .. ,, . ___ i ) 

22. Conuin~n. Utcns ih, and Tools : No Contamanuion ( ), Clun 
( J, Good Rep.a1t ( ), Clc.aned \Jdorc Use ( ). Cluncd 
After Each Ooty' s U:.e ( ), Propcr\JI Stored. ( ) _ ...... _ ,_,..,,.,, ( ) 

23. ~:~i ~:~:~,n~~:~~:·~: ~~e~~~ ... ~ ), t, 
24. Method ti l Wrappinc: Sunablc Paper U1e al_ ----:--

25 La.: htmc ! Ad~•IU4t~ ----·········-···---··- ···! 
26 VcnHI.all on . Ad.:qu.uc- - i 
27. Tcmper.atur.: : - - - ' F. ( l 

SHARP FREEZING R~.OM 
Zll Dlower, Coli\ : [n Good Condition _, 
29 Arrllnl:cO\enc of l>~ekaco:s : Not Overcrowded ( ). In Wire 

Tnys ur Wo,.kcr U.a:~okct~ ( ), No fo"u:cur Burns ( ) .( ) 

lO. Ta:mpcrature ---• F,_ ,_,_ ---~ _ ( ) 

LOCKER ROOM 

JL. Ulowcr, Coah In C<HJd Coodi11on ( ) , Properly Ddf'o:Jted ( ), 
Pro-per Arr.:~ua::em~·nt ( ) ,,,__ --M· _ f l 

lZ. Al , lt'> and Locker Tops: Not Overcrowded __ 0 ) 

Jl. Coudtttwn uf l: uod No l::vtdcnce of Spoilo'l&::t, Th:aw1ng, 1.-:t~ ( ~. 
No CHdcn~ t: of Not lhvang Been Sh1rp t:ro.~:en ( ) •• _ t 

34 La~~o.cra . l'aper, Wuotl, Steei-Ciun ( ) , Good Repatt ( ) _ .t 

15. Tcmptntun: ___ • F , .... _, ,._, ... ~-· · __ ·-( 

TEMPERATURE CONTROL 
) 6, Rt(urdln~: Thcrmornctth Provided. ----.. ___ __( ) 

J1 Tcmp.eraturc for Lut 6 Month:. t.hxnnum _ _ .. l-'-~ IJhm 
nu.n:t\.-..-' 1-' : Avena~o~o.:--• V. 

ll Dc.l~ c: tivc Recordinc ThtriiiOnlettr Chart:.._ .. ___ 1 ) 

J9. Charts Ret.ained for 12 Month1 ....,_. · -· ~ ..... ,.,.,,_., .. ( .) 

: Six Months Inspcc,ion .. _ ...... ........... ,. ·-• ·· ·--;--· ... ··- - --...... - ( '~ 

Date ; .. , .... .. ~ ....... . _ ....... ....., ... ....... .. .. ......, __ , ___ ... - .............. _ ...... _,_ ... _.Sa_nit,a.rian : ............... , .... - ..... - - ............. u ... ~ ..... ... , .. _ .. ____ ,.,., •• ,...-·-· -

SBJoil J.lfol (1·41 50 bks.} 

MILK and FOOD SANITATION 

Volume 13 September-October Number 5 

WHAT TO LOOK FOR IN BAKERY SANITATION 
APPRAISAL -:-

Eow ARD L. HoLMES 

American !11stitutc of Baki1<g, Chicago, Ill. 

BAKERY sanitation appraisal involves 
the same inspection factors that are 

the concern of any sanitary inspector. 
Therefore, in speaking to you on the 
subject of the title of this paper namely 
"What to Look for in a 'Bakery Sanita
tion Appraisal" it is felt that the sub
ject is essentially how to make a mod
ern sanitation inspection of any food 
plant in thtr light of the appraisal fac
tors to be discussed in detail. 

What are the appraisal factors of 
any food plant sanitation inspection ? 
They depend, of course, upon the objec
jectives. Food plant sanitation in these 
days has come to mean two things : ( 1) 
regulation of personnel practices to pre
vent the spread of disease through con
sumption of the food produced in a 
plant, and (2) elimination of practices 
and conditions in a plant that might 
lead to adulteration of the foods pro
duced therein with aesthetically repul
sive«tra.neous ·1natter. Todav both of 
these factors are of primar)' impor
tance. 

While we do not wish to lose sight 
of the dominant role of food plant sani
tation in aiding in the prevention of the 
spread of disease, we cannot ignore at 
any time the fact that the consuming 
public expects of all concerned with 
food plant manufacture, in their per
sonal conduct. in their choice of in.
gredients, and in their handling of such 
to conduct themselves so that the fin
ished products of the plant will be free 
from the debris of insect infestation, 
rodent infestation, fungus growth, and 

* Presented at the Thirty-sixth Annual Meeting 
of the INTERNATIONAL AssociATION oF MrLK & Fooo 
s~NITARIANS, INc., Columbus, Ohio, October 20, 
1949. 

repulsive bacterial growths not asso
ciated with disease. 

By far the greater majority of those 
listening to this paper are concerned 
with the enforcement of what might be 
called public health requirements in 
food plants. Because of this interest 
you have primarily been concerned with 
the regulation of human behavior fac
tors within the plant in order to min
imize the possibility of disease spread
ing. The principal mechanism through 
which this has been done has been the 
setting up of state and local regulations 
on total bacterial counts, and by the 
presence or absence of specific organ
isms such as Escherichia coli in the 
products at consumer level. 

In making sanitary inspections you 
have been concerned with enforcement 
regulations drawn up with a view to 
minimizing the possibilities for the de
velopment of high bacterial counts in 
the finished products and in the pos
sible contamination with E. coli. 

From an industry viewpoint, how
ever, we · hav~ found that interest in 
food plant sanitation must not only 
include these factors, but also that of 
the problems of adulteration with ex
traneous matter. The two factors are 
closely interrelated after all for in one 
respect a dirty plant is a dirty plant in 
all respects. One that contains many 
opportunities for development of bac
terial contamination will undoubtedly 
contain sources for the development of 
insect and rodent infestation. But con
versely it is quite possible to have a 
plant appearing outwardly to be bac
teriologically sound and at the same 
time have conditions permitting a de
gree of insect or rodent infestation to 
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occur in a hidden way which will lead 
to adulteration with extraneous matter 
so that prosecution under food and 
drug laws might well result. 

Many of those listening to this paper 
are also responsible for enforcing local 
food and drug laws and they will bear 
me out in this statement. 

What is desirable, therefore, in mak
ing an industry sanitation appraisal 
or inspection for sanitation in food 
plant is a procedure which will supply 
the inspector with a sound basis for 
analysis as to how close the plant being 
inspected actually comes to compliance 
with both food and drug laws involving 
adulteration with extraneous matter 
and public health laws. 

Within the baking industry we feel 
that we have worked out such an in
spection appraisal system together with 
a program to meet it. \Vhen the re
medial program falls clown. we do not 
feel it is the fault of the program itself 
but of the personnel applying it who 
may be limited either by lack of knowl
edge or lack of sufficient funds to enable 
them to carry it out adequately. This 
feeling has been amply supported by 
revisits to firms after the program has 
been properly applied. 

We try to view the problem on an 
overall level without making a sharp 
distinction between the two viewpoints. 
In so doing, we set up a bakery inspec
tion into the following eight categories : 

1. Evidences of insect infestation in equip
ment and ingredients. 

2. Evidence of structural insect infesta
tion. 

3. Evidence of rodent infestation. 
4. Analysis of storage practices in the light 

of insect and rodent infestation pos
sibilities. 

5. Occurrence of structural harborages for 
insects and rodents and maintenance 
faults both of building and equipment. 

6. An analysis of the housekeeping prac
tices. 

7. Degree of cleanliness maintained nor
mally of equipment and utensils. 

8. Personnel hygiene practices. 

It is our feeling that these categories 
cover the field quite welL Depending 
upon the objectives of the inspection 

each of them can be given different 
weighted value when presenting a total 
picture. In fact it is recognized by us 
that from time to time our objectives 
will change so that we ourselves will 
change the weight to be given each of 
these factors . At the present time the 
baking industry is tremendously con
cerned with compliance of all bakeries 
with adulteration laws insofar as their 
sanitation goes. This means, therefore, 
that we must give this phase at least 
equal consideration with compliance 
with public health regulations. There
fore, we have weighted those categories 
concerned with adulteration so as to 
equalize those concerned with public 
health practices within the plant. 

Let us consider each of the categories 
individually. Going back to number 
one- evidence of insect infestation -in 
equipment and ing1·ed·ients- the inspec
tor in order to detect evidence of insect 
infestation must not examine a piece 
of equipment nor a stack of ingredients 
casually. but actually be present when 
the equipment is taken apart and 
cleaned piece by piece. As a mat,ter of 
fact many occasions have shoirn that 
even plant personnel may not knovv 
how to disassemble many pieces of 
equipment requiring inspection, so our 
inspector must. on his own, fi~pre out 
how this can be clone and show the 
plant the procedure they must follow 
in the future. 

Bakeries have alwavs endeavored to 
keep their plants as ·clean looking as 
possible. This means that the outsides 
of machinery have been polished and 
scrubbed wherever possible but all too 
often there has been a lack of under
standing of whP,.t might be underneath 
the first layer of covering that is taken 
off when the machine is disassembled, 
and the further regions deep clown 
underneath. Ingreclitents are examined 
not by looking over the stack but by ' 
actually taking out materi'al quantities 
of flour and sifting it. If there is a 
strong suspicion that stored flour may 
contain a certain small degree of insect 
infestation our inspectors require that 
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as many as a square root of the bags be 
sifted by individual whole bags to 
determine how many live adult insects 
or larvae might be found . In all cases 
our men are equipped with hand sieves, 
hand lenses, and other equipment which 
will enable them to go as far as they 
can in the field, to determine the degree 
of infestation of ingredients. Experi
ence in the past has shown that inspec
tors too often have gone by appear
ances on the outside of flour bags. Ex
amination of the ears of the bag has 
represented the extent to which they 
went in getting into the interior. 

Evidence of structural infestation 
means a thorough foot by foot examina
tion of the structure of the plant itself 
to determine whether or not there is 
insect infestatioh living within the 
building. In a sense these two cate
gories represent, first, inspection for 
evidence of insect infestation by in
gredient infesting insects primarily ; in 
the second case, evidence of infestation 
by structurally infesting insects. Ex
amples of the first are the confused 
flour beetle, a true "bran bug," and of 
the second, are the cockroach and the 
silverfish which live hidden often in the 
cracks and crevices of the walls. A 
complicating factor, of course, is that 
structurall a plant can become thor
oughly infested with ingredient type 
infestation with, say, the confused flour 
beetle -as. well as with the so called 
household type insects. 

Evidence of 1·odent ·infestation means 
that the inspector at the time of survey
ing the plant for structural insect in
festation also looks for signs of rodent 
infestation. In the case of bakeries, 
these are chiefly the avenues of entry, 
droppings, tracks, rodent run marks, 
and gnawings in the structure or the 
bags or of containers of ingredients. 

Experience has shown that in fight
ing this evidence one can even gage 
the extent of infestation for in a very 
light infestation very little evidence is 
found except in the form of a few 
tracks in the flour dust that usually 
accumulates on the skids in which flour 

is stored or perhaps in the dust devel
oped underneath the skids. Then as 
the infestation gets heavier pellets are 
found occasionally on the bags them
selves or in adjacent places where mice 
may have been stopping to feed. They 
tend to leave droppings as they feed or 
stand before their holes looking for 
evidence of safety before traveling fur
ther into the room. One does not find 
gnawings or evidence of rodent runs 
unless the infestation is very heavy. 

Storage Practices are surveyed care
fully to see whether or not the finn un
derstands how to store its ingredients, 
its unused equipment, and its unused 
supplies in such a way as to minimize 
the development of rodent and insect 
infestation. Here again thorough con
sideration is given to adequate storage 
under refrigeration of perishable prod
ucts and also methods of removal of 
perishable products from storage. For 
example, it has been found that a com
mon practice in some bakeries is· to take 
out cans of froz~n eggs and leave them 
to thaw for a long period of time in the 
open air. By the time the interior of the 
can is thawed some of the eggs adjacent 
to the can side may have spoiled. Other 
factors involved in 'the study of storage 
practices are whether or not proper 
rotation is followed with ingredients as 
they are received so that the oldest is 
used first' and whether or not inter
mediate containers are kept covered, 
and whether or not the plant follows. 
a thorough inspection program upon 
receipt of raw materials to make sure 
that no infestation is present when re
ceived to prevent it from being brought 
into the plant. 

During the course of the search for 
evidences of structural insect and ro
dent infestation a survey is also made 
of the occurrence of structural habor
ages and 1'naintenance faults that might 
lead to the development of insect in
festation or rodent infestation. Coming 
under this category are a study of the 
adequacy of the rodent-proofing prob
lem of the screening of the plant, the 
elimination of low walls and ceilings 

I I 



306 BAKERY SANITATION APPRAISAL 

wherever possible. Unless the plant 
is made thoroughly rodent-proof by 
the removal of all hollow spaces, these 
must be thoroughly sealed to make sure 
that they cannot be utilized. There 
are, of course, many interior practices 
such as ~ethods of setting up equip
ment whtch may also develop insect 
and rodent harborages. These are not 
strictly structural but are given con
sideration in this category. 

Good housekeeping practices are of 
primary consideration, for given a well 
rodent-proofed, well screened plant, if 
proper storage facilities are practiced 
there is no excuse for the development 
of insect or rodent infestation unless 
poor housekeeping is followed. In a 
bakery we are constantly faced with the 
problem of deposits of flour dust de
veloping over a week or two weeks time 
everywhere within the plant. These 
must be routinely cleaned up. The only 
sure way of doing so is by use of an 
industrial-type vacuum cleaner. 

Along with the flour dust it must be 
recognized that there may be deposited 
a small number of insect eggs which if 
left undisturbed will develop into an 
adult population within the course of a 
few weeks. This means that no matter 
how well a plant is insect-proofed, both 
by screening and by inspection of in
gredients for evidence of live infesta
tion, there is always a latent or po
tential infestation in every bakery due 
to the possibility of the hatching of 
these eggs. It is good housekeeping 
practices that keep this and casual in
terior harborages at a minimum. 

Clea·Hing of equip111.ent. This cate
gory is a very serious one to bakeries 
generally. In the past they have kept 
the outsides of their equipment thor
oughly cleaned, at least to appearances. 
They have been handicapped in clean
ing the interiors of their equipment by 
virtue of the fact that most bakery 
equipment has been so designed that it 
is impossible to disassemble it without 
extra effort for cleaning. At the pres-

" ent time ' bakers, bakery equipment 
manufacturers, and the industry sani-

tation advisors are working closely to
gether to develop better sanitation de
sign for bakery equipment. Our ideas 
are quite similar to yours in your 3A 
program. It is believed that we ha~e 
very much in common, and in coopera
tion with Dr. Parfitt, who is chairman 
of your program, it is our thought that 
we can share much valuable informa
tion in this regard. Most of you are 
familiar with this program so there 
is no need for it to be discussed further 
here. 

Personnel Practices. It cannot be 
denied that personal hygiene practices 
in the bakery are the keynote to pre
vention of disease by consumption of 
bakery products, in fact not only for 
disease but also in many food-poison
ing outbreaks. It is necessary for an 
inspector to make sure that adequate 
facilities are provided for employees to 
keep themselves clean. Care must be 
taken to ascertain whether or not pro
cedures are set up to keep employees 
informed as to their obligations in re
porting individual sicknesses. 

SUMMARY 
• ' 

In summarizing our appraisal of the 
bakery sanitation program the key
stone is the concept that 80 percent of 
bakery sanitation is concer~ed with 
good housekeeping and adequate main
tenance of the plant with a view to 
good sanitation as the final outcome. 
The remaining 20 percent of effort to 
be applied to bakery sanitation is ap
plied to what we call the preventive 
program. This involves the use of 
rodent-trapping programs and the use 
of insecticides notably of the residual 
deposit type for the purpose of catch
ing what we have termed often "casual 
invaders of a rodent or insect char
acter". 

It has been our experience that in the 
best of bakeries a noticable infestation 
of either rodents or insects will be built 
up by casual invaders multiplying in 
some hidden spot not disclosed by 
ordinary surveillance within the plant-,. 
so that by the time it is so disclosed 
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there is a heavy infestation requiring 
a great deal of effort to eliminate. 

The preventive sanitation program 
properly applied automatically catches 
casual invaders as they attack the plant. 

We feel that there must be main
tained in every bakery a thorough edu
cational program ranging from general 
management down to the lowliest por
ter. Each individual working in the 
bakery must be trained to understand 
the role of his job in the sanitation 
picture. This is necessary because it 
is our belief that if he understands the 

things that he can do to destroy good 
sanitation he will not be so prone to do 
them. No one likes to work in an 
insanitary plant. ~t has often been said 
that man fouls his own nest worst of 
all. If this is true, we believe that it 
is because of ignorance of the factors 
involved not because of an inate de
sire to do so. An educational program 
for every employee in the plant is a 
must to go along with the application 
of preventive measures involving infes
tation and the establishment of sound 
housekeeping. 

Pest Control 

(Continued from page 295) 

carefully selected from over 200 appli
cants. You see, we no longer believe 
that any one can be a pest control 
operator. 

In some cases regarding pest con
trol, we do not have the answer. I 
am not sure wherein the responsibility 
lies. A few provocative thoughts 
might serve to illustrate. Have you 
ever thought of how beer and beverage 
cases spread roaches? What can be 
done about this situation? What hap
pens to badly infested food that is fu
migated? ure, the insects are dead, 
but is the· material usable as human 

food? Sometimes I wonder whether 
some phases of pest control and sanita
tion are not working backwards. 

In closing, I want to emphasize the 
thought that competent pest control is 
a vital link in food sanitation. Good 
sanitation itself does a large part in 
pest control, but where food is in
volved, some form of good pest control 
is also necessary. I hope the clay will 
not be too distant,_ when through the 
cooperation of all concerned, we can 
say PESTS ARE UNDER CON
TROL IN THE FOOD INDUS
TRY. 

Vermont Dairy Plant Operators' Conference 

Vermont's Twentv-ninth Annual Cleaning problems will be fully pre-
Conference for Dairy' Plant Operators sen ted by talks on detergent sterilizers, 
and Milk Distributors, October 25 and the problem of water in washing dairy 
26, is offered by the Dairy Department equipment. glass piping, and JA Stand
of the University of Vermont and State ards for dairy equipment, as well as a 
Agricultural College, Burlington, Ver- report on what is new at the dairy 
mont, at which 0. E. Reed, Chief, show. 
Bureau of Dairy Industry will discuss 
the "New Developments in Dairy Milk surplus will be discussed under 
Research". the title ' 'The Manufacture of Foreign 

The Milk Plant Operations section Type Cheeses". 
will have papers concerning "'Main- Milk quality will receive attention: 
tenance and Operation of Boilers", "High Temperature Short Time Pas
" Maintenance and Operation of Re- teurization" with full discussion. There 
Irigeration Systems'', and a discussion will also be a three man panel discus-
of ''Reflective Insulation". sion of "Milk Flavors". 
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NEW BOOKS AND OTHER PUBLICATIONS 
Advances in Food Research, Vol. II, 

edited by E. M. Mrak and G. ~· 
Stewart. Published by Academic 
Press, Inc .. New York, N. Y . 1949. 
558 pages. 

This is the second volume of a series 
of annual reviews on the growing and 
complexity of f?o~l research. These re
views are not hm1ted to advances dur
ing the past year but rather to a broad, 
up-to-date presentation of the k~owl
edge ·now available in the particular 
field that is treated. Therefore the 
treatment is more along the line of re
views in selected fields and just the 
advances along the whole front of food 
research. The present volume deals 
with the following subjects: 

Ion Exchange Application by the 
Food Industry, by G. E . Felton. !fa
waiian Pineapple Co. 46 pages. fhe 
subject is dealt with the?ret.ically. a.nd 
then with the many applications to m
dustry and laboratory, as per example 
the extension of ion exchange from the 
original water softening .to many co.m
plex organic mi.xtures .hke the ammo 
acids, milk, pectm solutions: sugar and 
syrup purification, analytica! proce
dures, fruit juices. pharmaceuticals ( al
kaloids and streptomycin). and others. 

Thermobacteriology as Applied to 
Food Processing. by C. ~ · Stumbo, 
Food Machinery and Che1~~tcal c_orpo
ration. 68 pages. A splendid revrew. of 
studies on heat processmg starts wrth 
the initial work of Bigclmc• et al. and 
shows the mathematical development of 
interpreting thermo process data. At
tention is called to the areas of UI1Cer
tainty still existing, and the n~ed for 
more thermo-bactenal research m food 
processing. . 

The Ouaternarv Ammomum Com
pounds ;nd Thei~· Uses in the Food 
Industry, by C. G. Dunn. Depart1nent 
of Food Technology, Massachusetts In
stitute of Technology. 82 pages. After 
a full descriptive review of the general 
properties of this class of compounds 

as determined by structure, to.xli ·fi)· 
compatibilities, activity, film fonna'l!.ion 
mechanism of reaction, comme~ciai 
preparation. and economics, the ie
viewer takes up more detailed studr 0f 
six commercial types, their methods for 
evaluation and determination, an1t fi
nally their application. followed . by 
about three hundred references. 

The Pharmacology of DDT, by 
A. T. Lehman, Food and Drug Ad'ntin
istr~tion. 16 pages. The subject;. is 
dealt with under its chemistry, anal¥ti
cal procedures. stability, pharmacolog.y, 
toxicitY (to man) , pathology, heail~h 
hazarci, and treatment. Emphasis is 
given to its s~lective soh~bility in t'he 
butterfat fractions of darry products 
and its accumulation in fatty tissue. 

Analvsis of Foods by Sensory Differ
ence Tests, by M. M. Boggs and H. ~. 
Hanson. Ul estern Regional Resea;rG]f, 
Labomton•. 40 pages. The reviewru-s 
brino- too-ether information concerning 
metl~ods b of making tests, their a'cGuL 
racy. supplementary chemica.! and pqy.s
ical tests and conclude wtth general 
comparis~ns and desirab~e precautiom;. 
· The Chemistry of Fru1t and Vegeta:

ble Flavors. by J. G. Kirchne_r, '!· Sl. 
Dept. of Agn·. Laboratory of Frutt (Jhl/I 
T egetable Chemisfr'J'· 38 pages. Aff~x:. 
a detailed review of the known work m 
ten common fruits, twelve com£!1on velt 
etables coffee tea. and cocoa, the am
thor p~ints out that :'the major!t~ of the 
work on fruits and vegetables IS mco~'
plete-scarcely any of the . more. como
man veaetables have been mvestiga~ 
for the~ flavoring components", anti 
call for fundamental research on fddd 
flavors "to assist proced~trers and _P~OG~ 
essers obtain and retam the ongma:l 
fresh flavor in food products." . 

Histological Changes Induced. m: 
Fruits and Vegetables by Process~ng· 
by T. E. Weier ar;d C: R. Stockm~, 
Universit3' o.f CaltfonHa.. 46 pag~- · 
This paper deals predonunantly wrth 
the effect of moist heat on frm~s and 
vegetables. and is illustrated wrth • 6 
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figures. Inasmuch as food technolo
gists .usu~Ily have only a ~ninimum of 
trainmg m the fields of h1stology and 
plant breeding,. there is need to under
stand the collo1dal nature of the prod
ucts handled and processed. 

The Spoilage of Fish and Its Preser
vation by Chilling, by G. A. Reay ~nd 
]. M. Shewan. Torry Research StattOn, 
A berdeen, Scotland. 156 pages. Th~s 
subject is discussed under the bacten
ology 'of fresh a~d spoiling fis~1, th.e bac
terioloav of spollage, the estunatwn of 
q ualit}~-and the practicality of the qual
it\· of "wet'' fish . The need for more re
search is indicated concerning the level 
of spoilage as affected by pH, and the 
extent of struggling, crushing, suffoca
tion. and pressure changes. "and ~he 
natural condition of the fish as m
fl uencecl by season. feeding. reproduc
tion. and possibly age and rate of 
arowth." 
o Sprav Drving of Foods, by E. Seltzer 
and ( T.- Settelmeyer. C ont·inental 
Foods. Inc. a11d General Foods Corp., 
respectively. 122 pages. 47 figures, and 
9 photomicro~raphs. ~he section hea.d
in(fs read : mtroductwn. commercral 
sp~av dryers, atomizing devices, prod
uct -recovery and handling, product 
cooling devices, heat supply, materials 
of construction, economics of spray 
drving. control of product accumula
tia"n. spray dryer instrumentation, lm
midity problems, and evaporating ca
pacity and thermal efficiency. 

Federal Food, Drug, and Cosmetic 
Act-Judicial and Administrative 
Record 1938-1949, by \ incent A. 
Kleinfeld and Charles \i\ eslev Dunn. 
Published by Commerce Clearing 
House. Inc.. 214 N . Michigan Ave., 
Chicago I. III. xxvi + 895 pages. 
1949. $17.50. 

In the Introduction the senior author 
re,·iews the increasing .strength and ef
fectiveness of the Federal Food. Drug, 
and Cosmetic Act, particularly as aug
mented bv decisions of the Supreme 
Court. The authors have furnished "a 
useful guide and source book not only 

for the attorney, both expert and non
expert, in the field, but also for the 
administrative official who would like 
to have on his desk something for 
need v reference". 

Tl~e first part of the book, pages 
1-560. contains digests of "every opin
ion rendered under the .... Act which 
appears in the jurisdictional law re
porters, and in addition, various so
called 'unpublished' decisions, which 
cannot be found except perhaps in 
notices of judgment published by tl:J.C. 
Food and Drug Administration and if.i 
the CCH Food Drug Cosmetic Lav.z 
Reports." -

Then iollows on pages 561-76:e 
"Trade Correspondence" and "State-::l 
ments of General Policy or Interpreta-... 
tion" issued by the Food and Drugi= 
Administration-a compilation of 431 
excerpts from and summaries of an- ! 
nouncements and answers by the Ad- X 
ministration in trade correspondence 0 
regarding current problems, and state- « 
ments on general policy. ~ 

Chemical Inventions and Chemical 
Patents, bv Edward Thomas. 
Published b,~ Matthew Bender and 
Co .. Inc .. 109 State Street, Albany 1, 
N. Y. 881 pages. 1950. 

"This book represents an endeavor 
to bring into easily readable form and 
to bring up to date the substance of the 
author's prior Law of Chemical Pat
ents, and also to point out and describe 
the many hazards surrounding the work 
of an attorney who tries to put into 
words the abstraction called a chemical 
patent." The author does this very 
>vel!. In clear readable style, fully doc
umented. the subject of patentability is 
discussed from a wide field of practical 
experience. l\<fany us~ful hints, s~m
maries of cases and dtgests, changmg 
emphasis by the courts. pitfalls to be 
avoided, and a General Appendix of 
Typical Patents (pages 623- 689) are 
followed with an index of cases (pages 
691-810) and an index of subject mat-
ter (pages 811-881). 
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ASSOCIATION NEWS 
Tiedeman Leaves State Service 

Mr. Walter D. Tied- In the years 1922-192-t he serve:diin 
eman will retire from the Philippines as a special staff m6m
service in the State of ber of the International Health B0a.rd 
New York effective of the Rockefeller Foundation• in 
October 31. He has charge of malaria control studies' and 
accepted an appoint
ment as resident lec
turer in the School of 
Public Health of the 

University of Michigan. and as director 
of the recently established Testing Lab
oratory of the National Sanitation 
Foundation. 

Mr. Tiedeman -.,vas graduated from 
Union College iq 1914 with the de
grees of Bachelor of Engineering and 
Master of Civil Engineering. During 
the following year he served as resident 
engineer with the vVater Department 
of the City of Schenectady. He then 
served for two years as sanitary bac
teriologist in the U. S. Public Health 
Service, on the Ohio River Pollution 
Investigation project. The following 
year Mr. Tiedeman operated a testing 
station in the Citv of Cleveland for the 
then new activated sludge process. 

During 1918-1919 he was assistant 
sanitary engineer for the U. S. Public 
Health Service in charge of extracan
tonment sanitation at Souther Aviation 
Field in Americus, Georgia. ·with spe
cial emphasis on malaria control. He 
continued malaria control work for the 
State ef Georgia during the first year 
following the war. In 1920- 1921 ~Ir. 
Tiedeman acted as city engineer and 
superintendent of the ,,·ater supply for 

demonstrations. 
He joined the staff of the New Yoik 

State Department of Health in Febru
ary, 1925. as assistant sanitarian and 
was assigned to the investigation of 
pollution of oyster beds in connection 
with a nationwide outbreak of typh0'd 
fever. He made extensive studies of 
the chlorination of sewage effluents at 
Huntington, Long Island, during tlie 
following year. The results of th(lse 
studies were published in the Engineer
ing News Record and have been 
adopted by standard text books 011 

sewage treatment. . 
Subsequently :Mr. Tiedeman was 

designated to direct the Departmen~s 
milk sanitation program, later becoming 
chief of the Milk and Restaurant Sani; 
tation Section. the position he n0;w 

holds. 
He has been active in the American 

Public Health Association. is a mem
ber of its Governing Council and cha~
man of the Subcommittee on Food 
Utensil Sanitation of the Committee o.n 
Research and Standards. He is -al 0 
a member of the Committee on SanitiDi)' 
Engineering and Environment of the 
National Research Council. 

Mr. Tiedeman is the author of man,y 
technical articles ~·epo~tin~ special 
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INTERNATIONAL ASSOCIATION OF MILK AND FOOD SANITARIANS 
37th Annual Meeting, October 13-16 

Hotel Dennis Atlantic City, New Jersey 

Thursday, October 12 1 :35 P.M. Safe · Food Institutes, Their 
7·30 P.M. Meeting of Officers of the Purpose and one Method of 

· Association - Report of the Preserving Them-Dr. Mere-
Editor and of the Manager of dith H. Thompson, Director 
The Journal of Milk and Environmental Hygiene, 
Food Technology. Rensselaer County Health 

Friday, October 13 Dept., Troy, N . Y . 
7:30 A. M. Breakfast - Officers of the 2:05 P.M. On the Coordination of Re-

Association. sponsibilities of the Dairy 
8:00 A. M. Registration - George West, Industry and Control Agen-

Rochester Health Bureau, cies in Successfully Meeting 
Secretarv-Treasurer, Interna- The Denver Market Frob-
tiona! Association of Milk lem - Harold ]. Barnum, 
and Food Sanitarians Assn. Chief, Milk Section, Bureau of 
Morning Session Health and Hospitals, Denver. 
Chairman-F. Edward Riley, 2:35 P.M. New Developments in Sani-
IIlinois Department of Public tation in Paper Materials 
Health, and Secretary-Treas- Used for Food Products-
urer , Associated Illinois Milk Dr. Lloyd Arnold, Director 
Sanitarians. of Sanitation, Sealright Co., 

8:-lO A. M. For All Sanitarians-Colored Fulton, N. Y. 
Movie "The Power of Pen- 3:10 P.M. Association Business Meet-
nies." ing- Dr. Milton Fisher, Chair-

Courtesy. American Dairy man. 
Association of Wisconsin, Reports of the following 
Madison. committees: 

9:10 A. M. For All Sanitarians-Colored (a) Committee on Communi-
Movie "Better Labels." cable Diseases Affecting 

Courtesy. National Canners Man- Dr. I. A. Mer-
Association. chant. C hairman. 

:30 A.M. The Place of the Commercial (b) Committee on Food Han-
Laboratory in Milk Sanita- ling Equipment- . W. 
tion Work- W. K. Moseley, Weber. Chairman. 
Director. Moseley Labora- (c) Committee on Sanitary 
tories. Indianapolis. Procedure - Dr. C. A. 

10:00 A.M. Sanitation Requirements for Abele. 
Construction and Installation Saturday, October 14, 1950 
of Soda Fountains and 7:30 A.M. Breakfast-All members of 
Luncheonette Equipment- committees of the Associa-
C. ]. Palmer. Executive Sec- tion, and of officers of the 
tary, Soda Fountain Manuiac- Association. Committees as 
turers Association . Chicago. follows: 

10:~0 A.M. Milk Cooling-As You Find Committees On: 
It- C. S . Springstead, Sani- Applied Laboratory Methods. 
tarian, County of Erie Health Communicible Diseases Af-
Department. Buffalo. N. Y. fecting Man. 

11:15 A. M. New Developments in Sani- Dairy Farm Methods. 
tation Practices in the Frozen Food Handling Equipment. 
Foods Industry- K. G. Dyk- Frozen Desserts Sanitation. 
stra. Director. Birds Eye- Ordinances and Regulations. 
Snyder Laboratories. General Professional Status of Sani-
Foods Corp .. Albion. N. Y. tarians. 
Aftemoon Session Sanitary Procedure. 
Chairman- ]. E. Dolan, De- Resolutions. 
partment of Public Health, Morning Session 
Colorado. Member, Commit- Chain11an-Ivan Van Nort-
tee on Dairy Farm Method•. wick. Kansas State Board of 

1 :I~ P .M. On the Professional Status of Health, Secretary-Treasurer, 
Sanitarians-A Report by the Kansas Association of Milk 
Committee on Professional Sanitarians. 
S.tatusof Sanitarians-Harold 8:30 A.:~v[. For All Sanitarians-Colored 
B. Robinson, U . S. Public Movie "Appleland." 
Health Service, Kew York Courtesy. Duffy-Mott Co .. 
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9:00A.M. 

9:20 A.M. 

9 :55 A.1.f. 

10 :30 A.M. 

1l:OOA.M. 

1:00 P.M . 

1:30 P.M. 

2:00 P.M. 

2 :30 P.M. 

3:00-4:30 
P.M. 

ANNUAL MEETING 

Ultra Violet and Its Use in 
Sanitation-Dr. W. H. Has
keli, Klenzade Products. Inc. 
Exigent Problems in the Use 
of Quality Appraisal Stand
ards in the Procurement of 
Dairy Products for Military 
Requirements--Major Robert 
J. Milier, Office of Depot 
Veterinarian. Chicago Quar
termaster Depot. 
Bacteriological Aspects of 
the Evaluation of Adequacy 
of Pasteurization-Dr. Frank
lin W . Barber. National Dairy 
Research Laboratories, Inc., 
Oakdale, Long Island. N. Y. 
The Ring Test for Brucel
losis in Herd Management
John S. Bryan, Laboratory 
Director Walker- Gordon 
Laborator)· Co.. Plainsboro. 
N. J . 
The Brucella Ring Test, Its 
Use and Effectiveness in the 
Control and Eradication of 
Brucellosis in Minnesota
Dr. Fred C. Driver. Veteri
narian in Charge, Bureau of 
Animal Industry. U.S .D.A., 
St. Paul, Minnesota. 
Afternoon Session 
Chairman~]. L. Rowland. 
Missouri State Division of 
Health Secretary-Treasurer, 
Missou'ri Association of Milk 
and Food Sanitarians. 
For All Sanitarians--Colored 
Movie "Springtime Is Egg
Time." 

Courtesy, The Fleischmann 
Div., Standard Brands, Inc. 

Sanitary Procedures and 
Products Control in the 
Cheese Industry-Dr. B. E . 
Horrali, Products Control, 
Kraft Foods Co .. Chicago. 
The Status of Vaccines in 
Dairy Animal Disease Con
trol-Dr. S. F. Scheidy, Vet
erinarY Medical Director, 
Medic-al Research Division, 
Sharpe & Dolune. Inc .. Glen
olden. Pennsylvania. 
Whipped ~ream Disp~ns~rs 
Their Pubhc Health Slgmfi
cance-Harold Wainess, U . S. 
Public Health Service, Chi
cago. 
Association Business Meet
ing-Dr . Milton Fisher , 
Chairman. 

Report of the following 
committees: 

(a) Committee on O~di
nances and Regulations 
-C. J. Babcock. Chair,,,.n. 

(b) Committee 
Desserts S<t.mt(a1tf0;;~.-..nr· 
F .' W. 

(c) Committee 
Farm Metnoos-~!l.i> 
G: Ross, Chairma:n. 

Sunday, October 15, 1950 
7:30 A.M. (a) Breakfast-Officer of 

Association. · 
7:30 A.M. (b) Breakfast-Officers fUld. 

Editors of the JoY!®U of 
Milk and Food W"ech-
nology. · 

jlt[ orning Session 
Chairman-P. D. S t:r il'ey 
President, Florida Milk $ani~ 
tarians Association. 

8 :30 A.M. For All Sanitarians-CQ'.IOl'ed 
Movie "Treasure Islands:~ 

Courtesy, Dole Sales <:;o 
San Francisco. ., 

9:00 A.M. A Comparative Study o Six 
Agars Proposed for Bact~ 
Plate Counts of Milk-~~e
port of the Committee oJ:®p
plied Laboratory Methoa&
Miss Vivian Pessin, D~p,'ll of 
Health. New York, N. Y,., 
and Dr. L. A. Black, ·"{m s. 
Public Health Service, 
cinnati, 0. 

9:25 A.M. Bacteriostatic Activit of 
Quaternary Ammoniurn•~
pounds in Milk-Dr. W. L. 
Mailman. E. S. Churchill d 
C. A. Davenport, Deot. of 
Bacteriology and Pu'b1ic 
Health. Michigan State Col
lege. 

10:05 A.M. A Synopsis of the Nati.9!1QI 
Conference in Interstate 
Milk Shioments-.T. L. R..Q-w
land. Director. Bureau Glf 
Food and Drugs, Division Cilf 
Health of Missouri, Jeffer.son 
City. 

10:30 A.M. Milk Dispensers- P@ul 
Corash. Chief, Milk Divisi'0n, 
Bureau of Food and Drug§, 
New York City Dept. i:>[ 
Health. 

12 :00 M. 
Noon Luncheon 

I 

Chairman- Dr. Milton Fisher, Presi
dent. I.A.M.F.S. 

Speaker 
Dr. Robert S. Harris. Professor o~ 

Nutritional Biochemistry, Massa;; 
chusetts Institute of Technolog,., 

on 
"Recent Developments in Nutritio11 
with Emphasis on Dairy Products' 

JouRNAL oF MILK AND FooD TECHNOLOGY 315 

Aftenwon Session 

Chairman-C. S. Leete, New 
York State Board of Health, 
Vice-President, International 
Association of Milk and Food 
Sanitarians. 

2:00 P.M. A New Method for Measur
ing Quatemary in Milk and 
in Detergent Sanitizers-Dr: 
Paul Elliker, Professor ot 
Bacteriology, University of 
Oregon, Corvallis. 

2:30 P. M. • Milk Quality and ~ilk Regu
lations-The ProJect, and 
Some of Its Problems-A 
Study Being Made by t~e 
National Reseach Council. 
Dr. A. C. Dahlberg, Project 
Director, Professor o~ Da!ry 
Industry Cornell Umverstty. 
and H. 'S. Adams, Minnesota 
Department of Agriculture. 

3:10 P.M. Problems of Midwest Pro
ducers in Interstate Shipment 
of Milk- D r. Joseph C . 
Olson, J r .. Professor of Bac
teriology, University of Min
nesota. 

3:45 P.M. Short Business Meeting
Dr. Milton Fisher, Chairman. 

· (a) Installation of Officers. 
4:00 P.M. For All Sanitarians-Colored 

Movie "It's the Maine Sar
dine." 

Courtesy, U. S. Dept. In
terior , Fish and Wildlife 
Service, Washington, D. C. 

Monday, October 16, 1950 

7:30 A.M. Breakfast- Designated Rep
resentatives of All Affiliate 
Organizations and the · Offi
cers of the Association. 

!J!Lorning Session 

Chairman-R. Kay Matthews, 
Seminole County Health De
partment, Oklahoma. Secre
tary-Treasurer, Oklahoma 
Association Milk and Food 
Sanitarians. 

8:30 A.1L 

9:00 A.M. 

9:30 A.M. 

10 :00 A.M. 

10:30 A.M. 

11:00 A.M. 

11:30 A.M. 

For All Sanitarians-Colored 
Movie "Cheese Making in 
Dairyland." 

Courtesy, Damrow Brothers 
<::;o., Fond du Lac, Wiscon
sm. 

Business Meeting-
(a) Report of Committee on 

Resolutions- W . D . 
Tiedeman, Chairman. 

(b). Other business. 
A Comparative Study of 
Stains Proposed for the Di
rect Microscopic Examina
tion of Milk-A Report of 
the Committee of Applied 
Laboratory Methods- Dr. J. 
C. Olson, Jr .. University of 
Minnesota, and Dr. L. A. 
Black, U. S. Public Health 
Service, Cincinnati, Ohio. 
Milking Machines-Boon or 
Bane -I. E. Parkin. Dairy 
Extension Division, Pennsyl
vania State College. 
Milk Handling · in the Plant 
Through Glass Piping-Dr. 
John Sheuring. Dairy De
partment , University of 
Georgia. 

Milk Handling on the Farm 
Through Glass and Stainless 
Steel Pipe-M. H . Alexander, 
Dept. of Dairy Science, Uni
versity of Illinois. 
Insulating Glass-Studies in 
Its Use in Milk Houses and 
Dairy Barns- W. Everett 
Eakin. Director of Farm Re
search, Libby- Owens-Ford 
Glass Co .. Toledo, Ohio. 

RESERVATIONS 

Cards for the making of hotel reserva
tions will be mailed to all members prior 
to the meetings. It. is advisable to make 
your reservations well in advance of the 
meetings. 

Milk Industry Foundation Invites Milk Sanitarians 
The Milk Industry Foundation cordially invites all milk sanitarians employed by 

health departments to their convention and sessions to be held in Haddon Hall, 
Atlantic City, N. ]., on October 16, 17, and 18. Full -time employees of health depart
ments may obtain their admittance by writing in advance to Mr. E. B. Kellogg, 
Convention Manager, Milk Industry Foundation, 1001 Fifteenth Street, N. W ., Wash
ington 5, D. c:;., or by registration at the registration desk in Haddon Hall which will 
open on Sunday, October IS, 1950. No registration fee is required. 



Laboratory Control Conference to 
be held at University of Illinois 
A conference for those interested in 

dairy plant laboratory operations will 
be held October 31st at the University 
of Illinois under the sponsorship of the 
Division of University Extension and 
the Division of Dairy Technology ac
cording to Professor ;p, H . Tracey, 
general pmgram chairman. The pro
gram opens Tuesday evening, October 
31 with a series of demonstrations of 
laboratory tests involving recent devel
opments in equipment and laboratory 
techniques. On \i\'ednesclay, November 
1 the following topics will be discussed. 

H ow the Control Laboratory can effec
tively Serve Management. 

Food Technology Courses This · 
Year at the Polytechnic Insti

tute of Brooklyn 

Three of the six courses comprising 
the only comprehensive round-up in 
the field of food technology and manu
facturing presented by an engineering 
college in the metropolitan area will be 
included in the offerings for the 1950-
51 academic year at the Polytechnic 
Institute of Brooklyn. according to an 
announcement made by Dr. Raymond 
E . Kirk, clean of the graduate school. 

Under this series, the courses this 
year will be the ''Technology and 
Chemistry of Economic Poisons," 
"Food Technology" and ' ' Industrial 
Fermentation." 

The alternate year courses which will 
be given in 1951- 52 include the "Tech
nology of Dairy Products." "Tech
nology of Food Flavors. Colors and 
Synthetic Additives ," and the "Tech
nology of Alcoholic Beverages." 

The fall semester begins Monday, 
September 25 . 

North Carolina State College Dairy 
Manufacturing Short Courses 

Dr. W. M. Roberts, H ead. Dairy 
Manufacturing Section, announces the 

The Significance of the Colifo 
Public Health Aspects of the 

oratory. 
Advantages of "Check Testing. 
Important Modifications of the 

Test. · 
How to Secure Representative ;:,a1:no l!in .. 
Random Sampling Compared w.ifh 

plete Fresh Daily Sampling. ' 
Relation of Weigh Can Constrtr'@io 

Accuracy of Milk Sampling. n 

Experts from industry and 
fields have been invited to · ,LLI:SSI •tlh•~~,.. 
topics. 

For information 
and advance 
Newton, Division of-University 
sion, 205 Arcade Bldg., 713 ,% 
Wright Street. Cniversitv of 
Urbana. Illinois. -

dates for the Fall and Winter 
courses to be offered by the 
Manufacturing Section, North 
State College. 

Mill~ Sanitarians Short Course 
November 6-17, 1950. A cooperative 
short course with Field Service T'lt.ain
ing, U. S. Pu!Jlic Health. Univer.sity 
of North Carolma, and North Carelina 
StCJ.te Board of Health. Attendam:e js 
by special invitation from coopera~g 
agencies. 

Mm-lwt Mill~ Short Course-FeoJm
ary 12-23, 1951. The two we<M<-s' 
course will be concluded with a full day 
conference, February 23. with promi
nent state and out-of-state speakers 
presenting topics which are of gar" 
ticular interest to the industry at !ibis 
time. 

Ice Cream Short Course- February 
26-March 9, 1951. The two weeks' 
course will be concluded with a full 
conference, March 9, with promi'n~nt 
state and out-of-state speakers present· 
ing topics which are of particular inter
est to the industry at this time. 

For further details write: Dr. W. 
Roberts. Head. Dairy l\Ianufactucing 
Section, North Carotin~ State "'''""'''"' ' 
Raleigh. North Carolina. 
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NEW MEMBERS 

• .J.CTIV E 

gee, C. B., Box 217, Centralia, Ill. 
!Bailes, Jerry, 2323 E . 5th St .. Tulsa, Okla. 

arlow. Jesse H ., Pulaski County, Waynes
ville. Mo. 

Baker, ]. H .. P. 0. Box 674, Ft. Pierce, Fla. 
!Beardslee. C. E ., 16 Miramar Drive, Box 

!388, Delray Beach, Fla . 
Browne, Edwin H ., 585 Cleveland Ave., 

Columbus, Ohio. 
Brvant. ] . E., RR Box No. 380, Lake Worth, 

Fla. 
Carpenter, Robert M., Box 576, Lafayette, 

La. 
Chapman. T . M., General Delivery, Cabool. 

Mo. 
Childs. W. E .. 1340 S. Knoxville St., Tulsa, 

Okla. 
'Clark. John Leroy. 1425 So. Cincinnati, 

Tulsa. Okla. 
Cuppe. \" ernon R. . P . 0. Box 491. Lebanon, 

Mo. 
Davidson, John v-· .. American Can Company, 

11th Ave. and St. Charles Rd .. Maywood. 
Ill. 

DeLaney, J. C.. 909 So. Williams. Moberly. 
Mo. 
bcrwein. Elroy A. , 443 E. Padon St., 
Blackwell. Okla. 

Evans, Thomas A.. State Dept. of Health. 
Pierre. So. Dakota. 

Fritz, John R.. Kansas City Health Dept. 
21st Floor. City Hall. Kansas City, Mo. ' 

Gabriel. C. E .. 3228 E. 4th St.. Tulsa, Okla. 
Gammel. W . B .. 5904 E . Ute, Tulsa. Okla. 
Glass. A. D ., DeFuniak Springs. Fla. 
Grandpierre, E . L. J. , 3620 Valley\ ista Rd .. 

Nashville. Tenn. 
Henricks. E . G .. Route No. 2. Hannibal, Mo. 
Jackson. :\. . B .. P. 0. Box 1382. Ft. Pierce. 

Fla. · 
Jordan, \\". H .. 5745 N. W . 3rd St., Miami 

Fla. ' 
,Keele. H . D .. 4728 E. 5th St .. Tulsa. Okla. 
Korff, Ferdinand A.. 1204 Roundhill Rd 

Baltimore. Md. ., 

Kuhn, Fred W .. Jackson County Health 
Dept. , ~{urphysville, Ill. 

il'.amberton, Robert W., St. Louis Co. Health 
Dept., Clayton, Mo. 

i'.arrimer. William H .. Columbia Health 
Dept., Columbia, Mo. 

Lotspeich. Glenn. Division of Health, War
rensburg, Mo. 

~1auller . Harold L. . Route No. 6, Columbia, 
Mo. 

~1cCutche~. John. Division of Health, J ef
ferson C1ty. Mo. 

;\{ichael. Sumner L., P . 0 . Box 20. Nash
ville. Ill. 

~{ills , Kenneth. Box 172, Benton, Ill. 
M:oellenhoff. F. H ., Newton Company, 

Neosho, Mo. 
::\1oore, R. E., Division of Health, Hannibal, 

Mo. 
Niswonger, 0. D ., Division of Health, 

Lebanon. Mo. 
Ohren, Del, Trenton. Ill. 
Parks. Kenneth D .. Route 1. Box 359, Tulsa, 

Okla. 
Payton. Louis S., Division of Health, Hig

ginsville. Mo. 
Perkins, Roy H.. Sanitary Inspector II, 

Potosi. Mo. 
Phillips, C. E .. 1420 Tampa St., Tampa, Fla. 
Poll.ock C. J ., Milk Inspector, Jefferson 

C1ty. Mo. 
Renie, L. E .. Box 82, Columbia. Mo. 
Rodely, William E .. DeLaval Representative, 

Brookfield, Mo. 
Rosewitz, E . F., 1344 So. Knoxville, Tulsa, 

Okla. 
Sadowski. John L., St. Louis Health Div., 

St. Louis. Mo. 
S ims. Lee T ., Re Pel Mar Dairy, Versailles, 

Mo. 
Smith, Warren. 5018 South Benton Kansas 

City, Mo. ' 
Smittle. \ 'ester J ., 1224 East Page, Spring

field, Mo. 
Stone, Hary F ., St. Louis Health Dept., 

Sullivan. Mo. 
Thornton. R. W .. Health Dept., West Unity, 

Ohio. 
Tuepker, ]. L.. Jr., Division of Health 

Kirksville. Mo. ' 
Wilkinson, Mrs. Lillian. 142 North Bemis

ton, Clayton. Mo. 
\\ ilkowske. H . H., Dairy Products Labora

tory, Gainesville, Fla. 
\11/orton, Harold. Box 793. Peterboro On-

tario. Canada. ' 



.. Ho 1\/ EW MEMBERS 

ASSOCIATE 

Ahlefeldt, H. E., 521 Gilmore, Jacksonville, 
Fla. 

Arendt, W. A., c/o City Health Dept., Rich
mond, Va. 

Arnold, Harold D .. Route No. 1, Carbondale, 
Ill. 

Bridewell, Ross 0., Health Dept., Williams
burg, Va. 

Brown, George, City Hall, Iowa City, Io~a. 
Coltson, Russell, 15 W. Huron, Pontiac, 

Mich. 
Copenhaver, J. A., Montgomery Co. Health 

Dept., Christiansburg, Va. 
Decker, W. M., D.V.M., Michigan Dept. uf 

Health, Lansing 4, Mich. 
DesErma, Hugh, St. Joseph County H. D .. 

Centreville, Mich. 
Donhowe, David B., District Health Offic<', 

Centerville. Iowa. 
Dwight, R. E ., Fauquier Co. Health Dept., 

Warrenton, Va. 
Emerson, Phili·p S .. Health Dept., Alexan

dria, Va. 
Ettesvold, W. L., Grand Rapids City Health 

Dept., Grand Rapids, Mich. 
Everett, M. R., Health Dept., So. Norfolk, 

Va. 
Farley, Dr. Linwood, Health Dept., Wil

liamsburg, Va. 
Finnegan, Geo. W., 410 N. Michigan Ave., 

Chicago 11, Ill. 
Folsom, A. C., 192 Cleveland Ave., Mineola, 

N. Y. 
Glendinning, John R., 203 N. Jefferson St., 

Albany, Oregon. 
Greer, C. C., Alpena City Health Dept., 

Alpena, Mich. 
Groome, Paul, 3207-7th Ave., Des Moines, 

Iowa. 
Hardy,]. W., Route 2, Norfolk, Va. 
Harlan, Cliff, Rm. 202, City Hall, Peoria, Ill. 
Hayes, W. S., Wythe Co. Health Dept., 

Wytheville, Va. 
Hecksel, Leonard, Ottawa County Health 

Dept., Grand Haven, Mich. 
Helm, Bruce, 1216 No. Monroe, Mason City, 

Iowa. 
Hill, R. T., State Health Dept., Richmond, 

Va. 
Holmes, R. C., Genoa City Co-op. Milk 

Assn., Genoa City, Wis. 
Holmes, Wayne, 203 Boone Nat. Bldg., 

Boone, Iowa. 
Houghton, Howard, District No. 3 H.D., 

Charlevoix, Mich. 
Hutcherson, S. R., Petersburg Health Dept., 

Petersburg, Va. 
Jackson, ]. N., Staunton, Va. 
Keppler, Richard, 608 E. Milwaukee, De

troit 2, Mich. 
Koele, E. M., State Health Dept., . Des 

Moines, Iowa. 

Kronick, David, Pontiac City Health Degj;. 
Pontiac, Mich. ' 

Lawrence, W. F., Health Dept., Portsmou!J.1 
Va. ' 

McDonald, Harry, Beatrice Foods Co., Cen
terville, Iowa. 

Mendonca, Frank, Mendonca Dairy, McLo 
Okla. ' 

Moore, J. M., 4040 No. 3rd Ave., Marshall
town, Iowa. 

Morten, Hugh, Jr., Box 602, Ormond BeaGJ.II 
Fla. · 

Nelson, Roy W., 1138 Belmont Pkwa.y 
Cedar Rapids, Iowa. ' 

Olney, Herbert E., 22 Hillendale St., Rooli
ester 11, N. Y. 

Pace, J. G., 433 Lee Ave., Manassas, Va. 
Pillsbury. Wiliam James, Station Hospita~) 

APO 856, c/o P.M., New York, N. Y. 
Polekowsky, Dale, 316 Baltimore St., Water

loo, Iowa. 
Pr;rt'. Joe, 720 Catherine St., Ann Arbo tr; 

Mich. 
Read, T. H., 713 South St .. Waltham, Mass. 
Reinhardt, Ernest, 705 S. Washington Sit., 

Carbondale, Ill. 
Rinkenberger, Burl E., Elpaso, Ill. 
Robilliard, C. M., I r ., 602 Clark St., .~me.s, 

Iowa. 
Schwappach. Harold, 3750 N. E. Stn ~t., 

Minneapolis 21, Minn. 
Shields, Oliver D .. Roberts Dairy Co., 'Sjoux 

City, Iowa. 
Shoemaker, Frank, Amboy Milk R~01\ucts 

Co., Amboy, Ill. 
Sommerer, H. E., Pine Grove Dairy, Ro s

mouth, Va. 
Southern, Ira W., 

Vista, Va. 
Spaulding, R., 428 

Mich. 
Stephenson, Stanley, 720 Catherine, ~ 

Arbor, Mich. 
Sullivant, D. M., 4407 S. 27th St., Omaha, 

Nebr. 
Thomas, R. E., Box 836, Newtonville, N. "g. 
Warren, W. R., Southampton Health Dept., 

Courtland, Va. 
W ertsch, Paul, Grand Rapids City Health 

Dept., Grand Rapids, Mich. 
Wight, Robert, Flynn Dairy, Des Moines, 

Iowa. 
Willitz, Burr, 2070 E. State, Marshalltown, 

Iowa. 
Zeliadt, Ivan, 3627 Indianola Ave., Ji>es 

Moines, Iowa. 
Whitmore, W. P., Shenandoah Health D~t, 

Woodstock, Va. 
Williams, L. E., c/o City Health Dept.. 

Richmond, Va. 


