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There's a whole new generation of Tri-Clover Pumps
designed specifically to overcome the multiplicity of 
sources and limitations in application which so often 
needlessly complicate your pump selection process: 

0 Static Sanitary D-Ring Seal and separate gear and 

bearing housing min imize wear, provide top oper

ating effi ciency~the highest obtainable sanitary 
standards-wit PR the new positive rotary pump 

that was designe with you in mind. Catalog PR-62 

provides 30 pages of useful dimension, specifica

tion and application data. 

E) Adaptability to the widest possible range of 

mounting and usage requirement is the bench 

mark of [!Ri-FLOI- Tri-Ciover's new centrifugal 

processing pump. Exhaustive detail is provided 

in a new comprehensive 40 page catalog-TF 263. 

More and more processing people are learning that they 

SPECIFICATIONS @ Positive Rotary Pump ..... .,. 
MOUNTING: Standard Tanker 

MODELS: PR3 PR10 

CAPACITY: 3.3 12 (gpm @ 20 psi) 

DI SPLACEMENT: 0.5 2. 1 (gal. per 100 RPM) 

·-SERI S· C·Ciose S·Shrouded 
E · Coupled Motor 

MODELS : 114 216 

HEAD (in f t. ) to 73 to 173 
CAPACITY gpm to 160 to 270 

WIRelief 
Cover 

PR25 PR 60 

28 60 

8.0 17.5 

SP·Base 
Mounted 

218 

to 318 
to 280 

Side 
Mounted 

PR 125 PR300 

120 300 

30.0 63.0 

US·Unshrouded 
Motor 

328 5410 

to 320 to 286 
to 650 to 1100 

can save needless and costly duplication of time, effort P·2• • 

and inventory by relying on Tri-Clover-the Pump 
People- for assistance with pumping and liquid flow 
control requirements. 

See your Tri -Ciover distri butor or write for literaturh LADISH CO. 
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Kenosha, Wisconsin 
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ANTISERA and ANTIGENS 
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ENTEROPATHOGEKIC 
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RICKETTSIAL 
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POTENT STABLE SPECIFIC 
Descriptive literatu:re on ·request 

Specify 

Dl FCO LABORATORY PRODUCTS 

DETROIT 1 MICHIGAN USA 

BIOLOGICS CULTURE MEDIA REAGENTS 

Why is the-
ADVANCED MILK CRYOSCOPE 

e the <recogrtized leader in cryoscopy? 

Here are a few user reasons: 
l. First. in Sales. 

2. Most Official & Uni versity users. 

3. Easies t and most Accurate to operate. 

4. Only Ad vanced i\1ilk Cryoscopes follow the 
AOAC & API-IA !VIet hods (detail s on request). 

5. First " Hot-Line" Customer service: 
• Collect telephone- user to factory expert 
• Largest stock of parts for same-day shipment 

• Only modular design for unplug-&-replace 
service 

• Larges t team of local sales and service 
engineers 

• Most complete User 's Guides 
• First and Most Regional Schools and Work· 

shops- continued technicia n training and 
{;ertifi ca tion 

6. P ublishers of Milk Cryoscopy News. JJDV.IJNCED 
INSTRUMENTS, INC. 

'.-

Complete details on the Ad
vanced Milk Cry oscop e .are 
presented in this brochure. 
fVri/ P. today forynur copy . 

7. Only Cryoscope continually improved fo r per
formance- not just style. Always follows 
tJniform Universa l Thermod ynamics. 

For 15 other exclusive features, wri te or call 
collec t tod ay. 

43 Kenneth Street / 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 
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A METHOD FOR EVALUATING THE DESTRUCTION OF 
AIR-BORNE BACTERIOPHAGES!. • 
E. L. SrNc, P. R. ELLIKER AND vv. E. SAJ\'DINE 

Department of M icmbiology, Oregon State Un·iversity, Corvall-is 
(Received for publication ovember 21, 1963) 

SuMMARY 

A method was developed for testing the effectiveness of 
germicidal aerosols against air-borne l~acteriophages b~ .in
corporating the use of an Andersen mr sampler contammg 
gelatin plates containing a suitable germicide inactivator. A 
special chamber 29.25 ft" in volume was used in which th e 
activity of different aerosols was compared. Standard dosages 
of bacteriophage particles were sprayed under controlled con 
ditions into the chamber. Immediately following the infection, 
the experimental germicide was fogged into the chamber. 
Concentrations and quantities were carefully controlled in order 
to provide an accurate evaluation of th e virucidal effects. 
Recoverable phages were di luted from liquefied gelatin plates 
and numbers determined by the plaque count technique. 

A number of preliminary experiments was conducted to 
establish a standard procedure. In these experiments the 
most significant infom1ation concerning applications and 
sampling was derived from the phage fa!J-out data curve '.'or 
the test chamber. 

The procedure described under controll ed conditions gave 
consistently satisfactory results which could be repeated. 

Air-borne infection of dairy cultures and products 
with lactic streptococcus bacteriophages is sufficient
ly serious to justify studies on sanitation methods and 
techniques to evaluate the effectiveness of various 
virucidal agents applied as aerosols. A number of 
different types of germicides are presently employed 
for control of bacteriophages in aqueous solution; 
however, little information is known regarding the 
virucidal activities of these compounds when they are 

- applied as aerosols. Some of the more widely used 
sanitizers for phage control have been hypochlorites, 
quaternary ammonium compounds ( QAC) , iodo
phors and more recently phosphoric acid wetting 
agent ( PA WA) and tri- and dichloroisocyanuric acid. 

Since choice of specific types of germicides is an 
important consideration in determining the most ef
fective agent for phage control, it was considered 
desirable to develop a technique to compare the 
virucidal activity of representative germicides in air. 
The development and adoption of a standard pro
cedure will be discussed in this paper and the com
parative results of virucidal activity of various aero
solized agents will be discussed in the following 
paper. The developed method incorporated the use 
of an Andersen Air Sampler containing gelatin plates 

l 

'Teclmical Paper No. 1747, Oregon Agricultural Experiment 
Station. 
2This work was supported in part by a grant from Klenzade 
Products, Incorporated . 

with a suitable inactivator for collecting suspended 
phage particles. 

ExPERIME' TAL 

In order to evaluate various aerosols a confined 
area was needed. This was provided by selecting 
a chamber lined with transite ... This chamber had 
a volume of 29.25 ft", could be vented adequately, 
contained an observation window 2.5 x 5 ft and was 
so constructed that all manipulations inside could 
be made through rubber glove ports. 

A nebulizer (Fisher catalog no. 5-719-5 ) was used 
to infect the chamber with a given amount of bac
teriophage. This type of sprayer was chosen be
cause it vvas constructed entirely of glass, could 
readily be cleaned and sterilized, and produced an 
ulh·afine mist. The germicide sprayer was a simple 
air pressure type sprayer which operates by means of 
an air flow directed horizontally across the orifice of 
a vertical feed tube dipping into the germicide solu
tion. It was constructed using a 125-ml Erlenmeyer 
flask fitted with a no. 5 rubber stopper. The size 
of the droplets could be controlled by the size of the 
orifice of the supply tube. The orifice size was 
approximately 0.75 mm in diameter. 

An air sampler developed by Andersen (2) was 
incorporated in this study for collecting and enumer
ating viable air-borne phage particles. The instru
ment consists of a series of six sieve type samplers 
through which the sample of air is drawn. The de
vice is pressure sealed with gaskets and three ad
justable spring fasteners. Each stage contains a plate 
p erforated with 400 holes resting above an exposed 
petri dish of culture medium. Air is drawn tlu-ough 
the device at the rate of one cubic foot per minute 
( cfm) and a jet of air from each of these holes plays 
on the surface of the medium. The size of the holes 
is constant for each stage but decreases in each 
succeeding lower stage. Consequently the air veloc
ity increases in each succeeding stage so that the 
larger particles are impacted on the medium sur
faces from the larger openings in the first stages 
and the smaller particles, depending on their size 
and inertia, are impacted on the last stages in the 
lower part of the sampler. 

The collection medimn used in the Andersen samp
ler was 5% gelatin containing an appropriate inacti
vator. For inactivation of iodine and chlorine com
pounds, 144 mg of sodium thiosulfate per 100 ml 

I 



126 EvALUATING DESTRUCTION OF B ACTERIOPHAGES 

of 5% gelatin was used. QAC \vas inactivated by 

addition of 6.66 g of asolectin, 46.8 ml of Tween-80 

and 80 ml of M/ 4 phosphate buffer per liter of 5% 

gelatin adjusted to pH 7.2. A 5% gelatin in i'v1 / 50 

phosphate buffer solution at pH 7.2 was used to 

inactivate PA 'i\' A. All collection media were steri

lized and stored in sterile bottles prior to use. 

The organisms used in the host-phage system were 

Streptococcus cremO"I"is strain 144F, and Streptococcus 

cliacetilact-is strain 18-16. These organisms were 

activated from lyophili.zed stocks maintained in the 

Department of :Microbiology at Oregon State Uni

versity, and they were propagated · by daily transfer 

in 10% sterile nonfat milk. Corresponding strains of 

bacteriophages were used. These were maintained as 

filtrates in whey having a titer of 10'0 plaque-forming 

units ( pfu ) / ml. The whey, prepared from infected 

milk cultures, was assayed for pfu/ ml by the over

lay method of Adams (1 ) using semi-solid lactic agar 

~4) seeded with about 10' host cells. In preparing 

the phage for trials the filtrate was standardized to 

a concentration of 5 x 10" phage/ml with sterile whey. 

In" evaluating the effectiveness of any germicide 

either in aqueotis solution or applied as an aerosol, 

certain fixed constants must prevail in order to mea

sure accurately the gross effects. ![any of these 

factors such as application of phage and germicide, 

type of collecting substances and appropriate col

lection times had to be established by h·ial and error. 

However, once established, these factors had to re

main constant throughout the trials made on different 

germicides . The comparative results were then used 

as an index of their effectiveness. 

The establishment of an optimum time and inter

val for taking the. air sample was determined from a 

phage fallout .. curve (Figure 1 ) within the test 

chamber . . The percentage of the number of phage 

particles that had fallen out in the chamber was 

determined from the curve. From these data a 

period of 5 min was s~lected as the air sample col

lection time. This period would commence in1medi

ately after th e application of the experimental germi

cide or control solution. This was considered an 

appropriate period because at least 92 to 93% of the 

phage particles would be ·air-borne during the first 

5 minutes after application of experimental germicide 

or conh·ol solution and would facilitate the removal 

of a representative sample of air containing viable 

phages. 

In order to further standardize the procedure, a 

nontoxic collection medium having high phage re

tention capacity and suitable handling qualities was 

sought. Earlier trials using a liquid collection medium 

proved unsatisfactory. Dahlgren et al. (3) working 

with a split sampler used 6% to 12% gelatin as col

lecting medium for Escherichia coli phage. Based 

at. 
LJ.l 
dl 
~ 
;:::, 
:z 
w 
U> 
4: 
:I: 
0. 

<.J) 

0 
_J 

TIME \N MINUiE~ 

F ig. l. Fa llout curve for nebulized phages in th e test cham

ber over a 30-minute period. 

on their studies, it was felt that gelatin could be 

incorporated as a collecting medium in the Andersen 

sampler. After numerous trials using different per

centages of gelatin, 5% gelatin was found to be most 

suitable for three reasons. First, it required less heat 

to remelt after being solidified; second, it was semi

solid at room temperature and easier to handle than 

less concenh·ated solutions; third, it possessed a high

er phage retention capacity. 

Dispersion by nebulizing an organic suspension of 

the infection mixture was found to be the most suit

able procedure for application of phage into the test 

chamber. An elech·ic vibrator sprayer was tried 

without success. Difficulties were encountered in 

the selection of a diluent that would maintain the 

titer of the phage filtrate during the application of 

the infection mixture. Dilution in distilled water 

and 0.5% h")'Ptone solution resulted in reduction of 

titer up to 86.5%. Trials using sterile whey suspen

sions of phage were found to be successful. Plaque 

counts run before and after similar 15-min holding 

periods in whey showed no reduction in titer. Based 

on these results, sterile whey was selected as the 

phage diluent. The practice of running a plaque 

count of the infection mixture before and after ap~ 

plication was also adopted as a routine procedure. 

D etermination of the level of application of germi

cide was similar to that of phage application. Trials 

were made using different volumes, times and pres-

, , 
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the phage fallout time in the chamber, the shortest 
possible time interval for application of germicidal 
aerosol was felt to be desirable. By interchanging 
supply tubes of the sprayer and increasing the pres
sure, it was possible to apply germicide in a minimum 
period of time after phage application. The pro
cedure developed consisted of spraying 40 g of 
germicide at a constant pressure over a period of 
45 sec. 

PROCEDURE ADOPTED 

The method employed for evaluating the effective
ness of germicidal aerosols on air-borne phage was 
standardized after several modifications that involved 
variation of level of infection of test chamber, meth
od of spraying test agents and germicides, type of 
collection medium and p eriods of sampling. Follow
ing considerable experimentation discussed previous
ly, the adopted method was as follows: 

The collection plates from the Andersen sampler 
were poured with 10 ml of 5% gelatin containing an 
inactivator and placed at refrigeration temperature 
( 2 C) to solidify the gelatin. The phage infection 
mixture was standardized in the sprayer with sterile 
whey to a volume of 50 ml with a titer of 5 x 10' pfu/ 
ml. Just prior to the trial, respective germicide solu
tions at desired concenh·ations were weighed into 
125-ml erlenmeyer flasks (the germicide spray reser
voir) to provide 80 g total net weight of germicide. 
Both the infection and germicide sprayers were 
weighed before and after each trial to insure con-

stant application into the test chamber. 

The Andersen sampler was loaded with 6 p etri 
plates, each containing previously cooled, solidified 
5% gelatin, and placed in the test chamber. The 
chamber containing the Andersen sampler, the in
fection sprayer and the germicide sprayer was sealed 
off. The chamber then was infected with the 
standardized whey suspension of phage for a p eriod 
of 4 min. Immediately following the infection, the 
exp erimental germicide was sprayed for a period 
of 45 sec. The chamber was now completely satu
rated with vapor. Following the application of the 
germicide, the vacuum hose was attached . to the 
sampler and suction applied at the rate of 1 cfm 
for a period of 5 min. The ai1:. flow was regulated 
by a flow meter. The chamber then was opened and 
the plates removed from the sampler. Each plate 
was covered with a sterile lid. These gelatin col
lection plates were melted, aliquots were removed 
and appropriate dilutions made. 

The plaque count method (1) was used to assay 
for the remaining phages. Plates were incubated 
upright for 12 to 14 hr at 30 C and plaques were 
counted on each collection stage of the sampler; 
these were summated and reported as total number 
of phages collected per trial. Figure 2 illustrates a 
schematic diagram showing position of equipment 
employed in the procedure. The magnitude of re
covery using the above procedure with phage strains 
144F and 18-16 in the absence of any aerosol germi
cide was in excess of 10" ph1/ml. 

Fig. 2. Schematic diagram showing of equipment employed in determining theeff iciency of _germicidal aerosols 
against air-borne bacteriophage: ( l) test chamber, ( 2) Anderson sampler, ( 3) germicide sprayer, ( 4) phage infection ne bu
lizer, (5) air filter, (6) flow m eter, and (7) vacuum pump. 
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DISCUSSION 

The procedures described in this study simulated 

conditions that could be applicable to circumstances 

where air-borne phages were being controlled by 

germicidal aerosols . By saturation of the enclosed 

test chamber with both phage particles and germi

cide conditions were most appropriate for tes ting the 

resistance of phages and the effectiveness of the 

germicidal aerosol. 
The use of the Andersen sampler afforded several 

distinct advantages. First, it insmed that a repre

sentative sample of air was taken; second, the phage 

particles collected could be trapped in a viable state 

and could be measmed quantitatively; thiJ.·d, it was 

engineered with simplicity of design and operation. 

The use of gelatin with an appropriate inactivator 

was found to be particularly successful in this sh1dy. 

Incorporation of a specific inactivator in the col

lection medium was found to be absolutely essential. 

It eliminated the possibility that phages contained 

in the droplets could be killed after they were col

lected in the plates, thus assuring that the actual 

destruction of phage occurred in the air. Gelatin 

was also found to be unique in that collection could 

b e made on a solid medium and liquid aliquots re

moved after sampling. 

Liquid impingers proved less satisfactory than the 

Andersen sampler on the basis of degree of recovery 

of phage, loss of liquid by evaporation and excessive 

frothing. These observations were supported by re

sults of Moulton et al. (5). 

The use of whey as a diluent offered a protective 

value to the bacterial viruses. This was perhaps due 

to coating of particles with organic matter. The 

high pressmes exerted upon phages during whey 

separation which produces a mist of viJ.'ulent par

ticles also suggests that whey may offer protection 

to the phages. This protection would create con-

ditions favoring the survival of phages for long 

periods in nah1re. 

The preliminary experiments in establishing a 

standaxd method of comparing various aerosols werf! 

generally developed by h·ial and error. However, 

a great deal of information regarding standardization 

of methods was derived from the fall-out curve of the 

chamber. Optimum times for sampling and the 

sampling time interval were derived from the data 

obtained from the curve. 

Under conh·olled conditions the procedure de

scribed has given consistently satisfactory results 

which could be repeated. \iVith certain modifications 

of tllis method we were also able to compare tl1e 

effects of aerosols on the destruction of phages resid

ing on various building and equipment smfaces. 

This will be discussed in a companion paper. A more 

practical application could also b e derived from this 

study. This would b e the mmlitoring of aiJ.·-borne 

phages in a dairy plant. This could b e used as an 

index for control and scheduling of cultured prod

ucts manufachue. 
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COMPARATIVE DESTRUCTION OF AIR-BORNE LACTIC 
BACTERIOPHAGES BY VARIOUS GERMICIDES 

APPLIED AS AEROSOLS'· 2 

E. L. SINe, P. R. ELLIKER AND v.;. E. S A ' DINE 

D epartm ent of Mir;robiologu, Oregon State U ni.versi.tu, Co rvallis 

( Heceived for publication November 21, 1963) 

SuMMARY 

The chlorine-releasing compounds were highly effective 
in destroying air-borne lactic streptococcus bacteriophages 
144F and 18-16. At a concenh·ation of .048 ppm availab le 
chlcrine in the chamber, which was attained with 1000 ppm 
available chlorine in the solution applied, the inactivation 
was 99.999% or better. Of the various germicides t ested, 
the quaternary ammonium compound and phosphoric acid 
wetting agent were found to be least effective as viJ:ucidal 
aerosols. Incorporation of chelati11g agents ( EDTA) with 
quaternary ammonium compounds, to enhance their virucidal 
activity, was tmsuccessful . The effectiveness of iodophor ap
plied as an aerosol, was progressively greater with increasi11g 
concentration; however, undesirabl e side effects such as a 
heavy brown residue on all surfaces contacted and undesir
able odors were noted. 

The study of corrosive effects by gem1icides on various 
metals indicated that of the chlorine-containing compotmds, 
dichloroisocyanuric acid was least corrosive. Phospho1ic acid 

· wetti11g agents were the least corrosive of all compatmds 

tested . 
Hesults of this study suggested that th e chlorine-contai11ing 

compounds, when applied as an aerosol at sufficiently high 
concentration, should provide the most effective agents for 
sanitizing procedures for the control of bacteriophages in the 
air and on building and equipment surfaces. The results 
further indicated that a concentration of .048 ppm available 
chlorine or more in the air provided most effective phage 
destruction under experimental conditions. This concentra
tion was provided by the equivalent of 1 to 1.5 liters of 

; 1 JGO ppm applied as an aerosol per 1000 ft3 of space. 
Present state of knowledge would indicate that dichloro

isocyanuric acid should be an effective and practical com
pound for control of bacteriophage in dairy plants. In addi
tion to being highly virucidal, dichloroisocyanuric acid also 
has a low rate of corrosion. 

A comparison was made of the destruction of lactic 
streptococcus phages 144F and 18-16 by various 
germicides applied as aerosols using the procedure 
described in a previous paper (5). Some fundamental 
factors affecting the virucidal activities of the aerosols 
were also studied. 

Dichloroisocyanuric 'acid ( DCCA ) and other chlo
rine-containing compounds were studied extensively; 
however, quaternary ammonium compound ( QAC ) 
iodophor, and the new phosphoric acid wetting 
agents also were compared. 

to provide conditions favoring phage survival, 

'Teclmical paper No. 1745 Oregon Agricultural Eperiment 
Station. 
'This work was supported in part by a grant from Klenzade 
Products , Incorporated. 

USDA water of 500 ppm hardness was used to dilute 
the experimental germicide; a germicide resistant 
strain of phage 144F (8) was used in most trials. 

Also phages were suspended in sterile whey and 
necessary dilutions made in sterile whey to promote 
phage survival. ·· 

Since corrosiveness of germicides is an important 
consideration in selecting the best sanitizer, observa
tions also included a comparison of the corrosiveness 
of the aerosolized germicides under consideration. 

ExPERIMENTAL 

Number of phages collected under controlled 
conditions. 

It was necessary to have a reference standard or 
control value in each of the germicide evaluations. 
This was determined by several trials using sterile 
500-ppm hardness USDA water instead of germi
cide and altering the amounts and titers of the in
fection spray in an attempt to collect the maximum 
number of phage particles . The levels which gave 
the greatest number of phages collected were used 
as the reference for comparison in all ensuing trials 
with germicide. 

The influence of titers and amounts of the phage 
suspension sprayed on total recoverable phages is 
illush·ated in Table L Increase of both levels re-
sulted in corresponding increases in total phage col
lected; however, no substantial increases in phage 
collection were noted after a concentration of 5 x 
10" plaque forming units ( pfu ) / ml was attained 
despite increases in the amounts sprayed. 

Effect of clichloroisocyanu.1"ic acid (DCCA) aerosols 
on S. crerno'l"is 144F phage. 

DCCA compounds are organic chlorine-containing 
compounds which yield hypochlorous acid as the 
active agent. These compounds were of particular 
interes t in this sh1dy because they are less corrosive 
than conventional hypochlorites. Table 2 illustrates 
the effects of various concenh·ations of the DCCA 
aerosol on the destruction of S. crernoris 144F phage. 
At the relatively low concentration levels of 25 to 
100 ppm, a high virucidal activity was observed. 
With higher concentrations, proportionate increases 
in destruction were not noted ; at 1000 ppm a level 
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TABLE l. EFFECT OF TITER AND VoLUME OF SPRAYED PHAGE 

SusPENS ION oN ToTAL REcovEHABLE PHAGES UsrNG 

ANDEHSEN SAMPLER" 

Gela t in in 
Phage in spr a.r Volum e col1ection Tota l phage 

solution spra yed medium collection 

(per ml) (g) (%) (per ml) 

2.10x10' 7 .9 5 l.02x105 

2.25xl07 8 .4 5 l.3 lxl05 

3 .50x108 7.0 5 l.20xl06 

3 .15x108 16.2 5 6.0lx106 

5.00x108 16.4 5 6.00x106 

5.70xl08 5.7 6 l.74xl06 

6.30xl08 5.9 8 2.35xl06 

9.00x108 9.2 6 4.56x10" 

"Collection time, 5 min at 1 cfm. 

of inactivation of 99.999% was realized. Evidence 
of phage survival was noted even at 5000 ppm. 

Effect of hypochlorite aerosols on S. cremor·is 144F 

phage. 
The hypochlorites have b een shown to be very 

effective against lactic streptococcus bacteriophages 
both in aqueous solution and applied as aerosols. 
They are included in this study to compare their 
virucidal activity with other germicides under a given 
set of conditions and to determine the optimum con
centrations necessary for control of air-borne phage. 

A series of trials using different concentrations of 
germicide was made incorporating the same test 
method described previously (5) . The results ob
tained with sodium and calcium hypochlorites are 
tabulated in Table 3. The results at the 500 ppm 
level were similar for both hypochlorites. Complete 
inactivation of the phage was obtained using 2000 
ppm of either sodium and calcium hypochlorite solu
tions as aerosols. 

Effect of chlorine-containi.ng aerosols on S. diaceti

lactis 18-16 phage. 
Virucidal h·ials were also conducted on Streptococ

cus diacetilactis phage 18-16 using DCCA and so
dium hypochlorite. The results are tabulated in 
Table 4. It was noted that a sharp decrease in the 
number of recoverable phage particles occurred at 
500 ppm of DCCA and sodium hypochlorite; how
ever, increasing concentrations did not provide com
plete inactivation until the 2000 ppm level with 
DCCA and 1000 ppm level with sodium hypochlorite 
were attained. 

Effect of Phosphoric Acid Wetti·ng Agent (PAW A) 
aerosols on S. cremoris 144F phage. 

As mentioned earlier, PA \N A is a relatively new 
sanitizer which consists chiefly of orthophosphoric 

acid and anionic surface active agents. The effective
ness of PA Y.l A as a virucide in aqueous solution was 
reported by Hays and Elliker (2). Their results sug
gested that at the recommended level of 200 pp~ , 

P A'WA should provid3 an effective agent when ap
plied directly as a solution for destruction of bacteri
ophages on dairy equipment. It was of interest in 
this study to compare effectiveness of PAW A as a 
germicidal aerosol with other ge}'micides. The results 
obtained at different concentration levels with two 
brands of PAW A are given in Table 5. Both prod
ucts showed a relatively low degree of virucidal ac
tivity at all concentration levels . 

Effect of iodophor and QAC aemsols on. S. cremoris 
144F phage . 

The widespread use of iodophors and QAC as 
sanitizers in the dairy industry prompted the inclusion 
of these products in the study. To date there have 
been no published data regarding the effectiveness 
of iodophor as a germicidal aerosol against lactic 
streptococcus phage. Watkins and co-workers (8) 

reported that iodophor and QAC compounds have 
slower virucidal activities than chlorine in aqueous 
solutions and that higher concentrations and longer 
exposure times were needed to inactivate the phage. 
It was of interest in this study to determine whether 
the same properties existed when these compounds 
were applied as aerosols. 

As shown in Table 6, moderate levels of virucidal 
activity were indica ted at all concentrations of iodo
phors. The effectiveness of iodophors was progres
sively greater with increasing concentrations. A con
centration of .097 ppm available iodine in the test 
chamber, attained with 2000 ppm available iodine 
in the solution applied, resulted in a 99.990% inac
tivation of S. cremoris 144F phage. 

The quaternary ammonium compounds were found 
to be ineffective. D espite 94.625% inactivation at 
500 ppm level there was little or no inactivation at 
1000 ppm and 2000 ppm. Recently Watkins and 
Elliker (9) reported that Versene (EDTA ) , a chelating 
agent, when incorporated with QAC enhanced its 
virucidal properties. However, when EDT A was 
incorporated at levels of 200 ppm into a 2000 ppm 
solution of QAC, applied as an aerosol, the inactiva
tion was no greater than QAC without EDTA (Table 
6 ). 

Effect of DCCA against S. cremoris 144F phage in 

aqueous solution. 
In an attempt to establish the virucidal activity of 

DCCA in aqueous solution an experiment was con
ducted using the modified procedure of \ iVeber and 
Black (10 ). Results demonstrated that complete 
destruction of 2 x 108 S. cremo'l'is 144F phages per 
ml was effected in a 15-sec exposure p eriod using 

either 12.5 or 25 ppm DCCA. 

, 
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TABLE 2. EFFECT OF DCCA AEHOSOL ON S. cremol'is 144F PHAGE 

DCCA DCCA Tota l phagoe 
in spray in ai r pH DCCA c:oll ected in Phage 
so lutiona nf chamher so luli ou air sampleh inactivation 

(ppm) (ppm) per 5 ft3 (%) 

0 0.000 8 .8 6.0lx106 0.000 

25 0.0012 9 .1 4 .40x10" 99.927 

100 0.0048 9.4 4.80x 10~ 99.992 

500 0.024 9.9 2.30x102 99.996 

700 0.034 9.4 2.80x102 99.995 

1000 0.048 9.5 7.00x101 99 .999 

2000 0.097 9.2 l.OOxlO' 99.999 

5000 0.0240 9.2 3.00x10 1 99.999 

"Average volum e of germicide ~prayed per 29.25 ft" was 40 g diluted with US DA water of 500•·ppm hardness. 

bAverage volume of phage suspension sprayed per 29.25 ft'' was 16.8 g with titer of 5x108 per ml. 

TABLE 3. EFFECT OF H YPOCHLOH!TE AEHOSOLS ON S. cremoris 144F PHAGE 

- -- ----

GPrmicide Germi cide Germicide pH 'l'otal phage 
in s pra)r in cdr of germi cide collected in Phage 
solutiona cha.mber solu tion air samtlJ eb 1nactiv-ation 

(p pm) (ppm) (per 5 ft") (%) 

Control' 0 0.000 8 .8 6.01x106 0.000 

NaOC1 500 0.024 9.0 l.40x102 99.998 

1000 0.048 9.5 8.00x10' 99 .999 

2000 0.097 9.3 0 100.000 

CaOC1 500 0.024 8 .8 l.OOx 102 99 .999 

1000 0.04R 9.6 1.00x102 99.999 

2000 0.097 10.5 0 100.000 

"Average volume of germicide sprayed per 29.25 ft" was 40 g diluted with USDA water of 500 pp•n hardness. 

; "Average volume of phage suspension sprayed per 29.25 ft 3 was 16.8 g with titer of 5x108 p er ml. 

··uS DA test water of 500 ppm hardness. 

TABLE 4. EFFECT OF DCCA AND A0C1 AEHOSOLs ON S. diacet'lactis 18-16 PHAyE 

Germicide Germ icide pli 'l'otal phage 
in spra y i!l air of germi cide collected in 

Germicide solution a chamber solution air sampJeb 

!ppm) (ppm) (per 5 Jt3) 

Con trol" 0 0.000 8.8 3.00xl06 

DCCA 500 0.024 9.7 4.70x102 

1000 0.048 9.5 7.00x10' 

2000 0.097 9.6 4.00x10' 

NaOC1 500 0.024 9.2 l.OOx102 

HlOO 0.048 9.0 0 

"Average volume of germicide ~prayed per 29.25 ft3 \VaS 40 g diluted with USDA \:\.'ater of 500 ppm 

"Average volume of phage suspension sprayed per 2.9.25 ft 3 was 16.8 g with titer of 5x108 p er ml. 

''USDA test water of 500 ppm hardness. 

Phage 
ina ctivation 

(%) 
0.000 

99.984 

99.998 

99.999 

99 .997 

100.000 

hardness. 
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TABLE 5. EFFECT OF PA\VA AEROSOL ON S. crem.oris 144F PHAGE 

Germicide Germicide pH 'l'otal Jlhage 

Germicide 
in snra.y In nlr of germi (• ide collected in Phage 
solution a chamber solution air sampleb inactivation 

(ppm) (ppm) (per 5 ft3) (%) 

Control< 0 0.000 8.8 6.01x106 0.000 

PAWA-1 500 0.024 1.85 8.17x10' 86.410 

1000 0.048 1.65 5.41x10' 90.998 

2000 0.097 1.50 4.46xl05 92.579 

PAWA-2 500 0.024 2.1 3 .41x106 43 .261 

1000 0.048 1.75 1.59x106 73.544 

2000 0.097 1.65 l.28x106 78.702 

'Average volume of gem1icide sprayed per · 29.25 ft3 was 40 g diluted with USDA water of 500 ppm hardness. 

bAverage volume of phage suspension sprayed per 29.25 ft3 was 16.8 g with titer of 5x10" per ml. 

<USDA test water of 500 ppm hardness. 

TABLE 6. EFFECT OF IODOPHOR AND QAC AEHOSOLS ON S. cremoris 144F PHAGE 

Germicide Germicide pH 'l'otal phage 

Germici de 
in spray in air of germicide collected In Phage 
solution a chamber solution alr sample• inactintiion 

(ppm) (ppm) (per 5 ft3) (%) 

Control< 0 0.000 8.8 6.01x106 0.000 

Iodophor 500 0.024 2.1 1.54x104 99.744 

1000 0.048 1.7 2.28x103 99.962 

2000 0.097 1.35 5.80x102 99.990 

QAC 500 0.024 7.0 3.23x10' 94.625 

2000 0.097 8.3 4.64.x106 22.795 

2000" 0.097 7.5 4 .64x106 22.795 

•Average volw11e of gennicid e sprayed per 29.25 ft3 was 40 g diluted with USDA water of 500 ppm hardness. 

bAverage volume of phage suspension sprayed per 29.25 ft" was 16.8 g with titer of 5xl08 per mi. 

<USDA test water of 500 ppm hardness. 

"Incorporated with 200 iJpm EDT A. 

TAllLE 7 Coi\IPAHATIVE CounosrvENEss" OF VAmous GEHMICIDES oN STAINLESs STEEL, GALVANIZED STEEL, CoPPEH ANIJ 

ALUMINUi\•1 

Stainless Galvanized 
steel steel Copper Aluminum 

Most corrosive XY-12 XY-12 Iodophor Iodophor 

DCCA DCCA XY-12 PAWA-2 

Moderately corrosive Iodophor Iodophor PA'vVA-2 QAC 

PAWA-2 QAC DCCA XY-12 

Least corrosive QAC PAWA-2 QAC DCCA 

' Corrosiveness based on loss in weight of metal strips immersed in 25 ppm, 50 ppm, 100 ppm, nnd 500 ppm of gem1icide. 

, 
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Corrosive nature of germicides. 
Table 7 illustrates comparative data for each germi

cide listed in order of corrosiveness to every metal 

represented. The data suggest that DCCA is the 

least corrosive of the chlorine-containing compounds. 

PA WA and QAC were the least corrosive of all com

pounds tested. Hypochlorites were particularly cor

rosive to ferrous metals ; only moderately corrosive 

to copper and aluminum. 

DISCUSSION 

Results indicate t h at DCCA chlorine-releasing 

compound was effective in destroying phages 144F 

and 18-16. ·with a concentration of .048 ppm avail

able chlorine in the test chamber, which was attain

ed with 1000 ppm available chlorine in the solution 

applied, the inactivation was 99.999% or better. The 

hypochlorites gave similm results, being very effective 

on both phage strains 144F and 18-16. Previous rec

ommendations for adequate control of phage in dairy 

plants using sodium hypochlorite compounds was a 

concentration of .014 ppm available chlorine in the 

air of the t =st chamber. This concenb·ation was at

tained with 4 ml of 9 to 12% available chlorine solu

tion per 1000 ft" (11 ). The present studies suggest 

most effective desh·uction with application of a high 

level of chlorine. 

In aqueous solution DCCA compared favorably 

with hypochlorites in inactivation of phage 144F. 

Fortney (1 ) indicated that trichloroisocyanmic acid, 

a closely related compound to DCCA containing one 

additional chlorine group, was completely effective 

in aqueous solution against S. cremor·is phage strain 

vV at 10 ppm for 15 sec. 

The range of phage inactivation using PA V\1 A was 

; 50 to 90%. These results were rather surprising be

cause in aqueous solution PA \VA was found to be 

highly virucidal. It is possible that the contact 

of agent to be destroyed is facilitated more readily 

in application of an aqueous solution than when the 

compound is in the form of an aerosol. As an aerosol, 

the PAW A type of compound was relatively inef

fective against phage. 

The effectiveness of iodophor was progressively 

greater with increasing concentrations; however, the 

unsightly brown resid1,1e deposited, undesirable odor, 

and perhaps the cost of this product at the higher 

concentrations needed probably would not allow its 

practical use as an aerosol. 

~ The QAC was found to b e ineffective. The com-

bii\ation of EDTA and QAC also was found to b e 

ineffective. The same factors may play a role here 

as were discussed for the acid-wetting agents. In 

Table 8, which summarizes the comparative inacti

vation of 144F phage by different germicidal aerosols 

at 2000 ppm, QAC and PAWA appear the least 

active; TaOC1 and DCCA were the most active, and 

iodophor was moderately active. 

In considering mode of action of germicidal aero- ' 

sols, reference must be made to two schools of 

thought. Pulvertaft and Walker (4) on the one hand 

believe that direct contact of the germicidal aerosol 

droplets with the agent to be desh·oyed is the method 

of lethal action. Masterman (3 ), on the other hand, 

believes that lethal action is the result of collision 

of the agent to be desb·oyed with molecules of gas 

or vapor of the volatilized droplets of germicide. 

In this study the manner of application of germicide 

and the nature of the germicide itself seems to favor 

the direct contact of germicidal aerosol droplet theory. 

The germicides used in this study all were in water 

solution and had relatively low vapor pressure. In 

addition, they were applied as a droplet aerosol 

rather than volatilized. Fmthermore, Twort et al. 

(7) and Pulvertaft and \Valker (4), indicate that a 

satisfactory germicidal aerosol must have a low 

vapor pressm e and be soluble in water; those having 

high vapor pressures must b e compensated by rapid

ity of action. 

The mode of action of germicides should be the 

same regardless of means of application (aerosols 

or in aqueous solution). This, however, should not 

be interpreted as meaning that a substance active in 

solution would also be active in the aerosol form. 

Sykes (6) points out that the physical behavior of 

germicides is as important as the germicidal action. 

Several aspects of this study have indicated this to 

be true. For instance, concenb'ations of aerosols 

necessary for complete phage inactivation were ex

tremely high compared to concenh·ations needed in 

aqueous solution. Also, surface active compounds 

such as QAC and PA \iVA were found to b e ineffective 

as aerosols yet they have virucidal activity in aqueous 

solutions. The inability of these compow1ds to be 

effective agents can be ath·ibuted to different physi

cal environments under which they must exert their 

activity. 

TABLE 8. CoMPARATIVE INACTIVATION oF 144F PHAGE BY 

2000 PPM GERMICIDAL AEHOSOLS 

'l'ota l phage 
Type collected in Phage 

germi cide air sample inactivation 

(No./5 ft3 ) ( %) 

NaOCl 0.00 100.000 

DCCA l.OOxlO ' 99.999 

Iodoph or 5.80xl02 99.990 

PAWA 4.46xl05 92.579 

QAC 4.64xl06 22.795 
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WITH AUTOMATED CIRCULATION CLEANING' 
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SuMMARY 

Dairy equipment with automated circulation cleaning was 
studied to determine the extent and nature of the microOl"
ganisms contributing contamination to the products being 
processed . ' Vhen automated dairy equipment was cleaned 
within the standards of acceptable levels of sanitation, the 
microorganisms remaining for growth and subsequent con
tamination of milk were relatively few but represented a 
heterogeneous lot . Micrococci and Gram positive sporefonn
ing rods were most numerous and were found throughout the 
plant. Other Gram positive rods were quite common in the 
equipment handling pasteurized products. Gram negative 
rods account for only a small percentage of the numbers of 
organisms associated with th e contamination of equipment. 

The common criteria for evaluating dairy plant 
sanitation have been visible cleanliness and/or the 
total numbers of microorganisms on the equipment 
and in the finished products. Certain specific groups 
of microorganisms have received limited emphasis. 
Some emphasis has been placed on the coliform or
ganisms, which have been taken as indicators of 
general post-pasteurization contamination. The psy
chrophilic group has been associated with poor shelf 
life under refrigerated conditions. The source of the 
various microorganisms is commonly left to generali
zation based on knowledge of the habitat of common 
microorganisms associated with dairy products. 

Considerable work has been done on the psychro
philic organisms in raw milk and their fate during 
)astemization and subsequent storage (3, 4, 5, 6, 9 ). 
The definition of psychrophilic organisms is depen
dent on the worker reporting (2). The common 
practice for reporting coliform organisms is to give 
results based on enumerations of those growing on 
violet red bile agar . A number of tes ts for coliform 
organisms have been suggested (8). 

To maintain a lovv count in pasteurized products , 
some emphasis has b een placed on the thermoduric 
organisms . The traditional definition has been sur
vival at 143 F for 30 mi1!utes . For a truly meaning
ful definition in commercial practice the time-temper
ature combination for e a c h processing operation 
should be given. As Trout (11 ) has pointed out from 
a recent survey, there is a pronounced and wide 
variation in pasteurization treatments and the h·eat
mentl are well above the legal minima. Increas ing 

'Published with th e approval of the Director as paper no. 
1454, Journal Series, Nebraska Agricultural Experiment Sta
tion, Lincoln. 

heat treatments should alter the flora remaining as 
contamination for growth behveen cleaning oper
ations. 

It is generally recognized that milk handling equip
ment can be a major contributor to the total con
tamination of dairy products. The extent of the con
tamination varies greatly depending on the nature of 
the equipment and the methods of ·handling the prod
ucts . Nlore important, however, each variation in 
the equipment and methods of handling the products 
provides a new environment for microorganisms and 
a potentially n ew flora of contamination. Thomas 
et al. (10) have clone considerable work on the micro
flora of raw milk as influenced by farm dairy equip
ment and methods. The results of their work indicate 
the significance of the qualitative aspect of contamin
ation and the sensitivity of the microflora to alter
ations in equipment al)d methods. 

The processing operation of a dairy plant might 
be expected to contribute materially to the qualita
tive and quantitative significance of the microflora 
of dairy products . High pasteurization temperatures, 
severe cleaning operations, automated equipment, and 
wet storage create an enviromnent far removed from 
the h·aclitional dairy utensils (terminology commonly 
used to describe the habitat of microorganisms ) . 
Modern dairy plants might be expected to harbor an 
unknown flora , about which some added knowledge 
should contribute to better quality control and public 
health programs. 

METHODS 

The work reported here involved a dairy plant 
with a welded line system with remote controlled 
valves and time sequence programmers for controlling 
the cleaning operations. Only Grade A milk from 
bulk pick up operations was handled by this plant. 
Monthly samples of the entire line of commercial 
products were taken from the cooler for standard 
plate and coliform counts as a routine evaluation of 
the bacterial quality. 

Representative inspection stations were selected 
throughout the plant. With one exception the in
spection stations were available without special con
struction at conventional c 1 e an e d-in-place ( CIP) 
joints and at locations adjacent to cenh·ifugal pumps. 
A special port was built into the holding tube of 
the pasteurizer. There were fom inspection sta
tions which were chosen to represent the ~quipment 

I~ 
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handling raw milk, one station in the pasteurizer 

holding tube, and four stations which were chosen 

to represent the equipment handling pasteurized milk. 

Each station was chosen to include a weld in the 

approximately eight square inches to b e swabbed. 

There were also two stations handling pasteurized 

milk where hand cleaning was used . 

Another approach to assessing the sanitary con

dition was to make plate counts on the first market 

milk product through the filling operations. 

The swabs and plates were made in general ac

cording to Standard Methods for the Examination 

of Dairy Products (1) with the incubation of the 

plates at 35 C. The coliform counts were made 

using violet red bile agar plates (1). When making 

the swabs, 20 ml of rinse in each vial was used. 

From the rinse 10 ml was divided into approximately 

equal quantities for three plates. After appropriate 

incubation the plates were counted. The center 

colony of each of the three plates that were made 

for each inspection . of each station or each first 

product through was picked and transferred to lit

mus milk, with the cells clinging to the loop being 

streaked on standard plate count agar with added 

sterile skim milk. In these two media the cultures 

were grown at 32 C for further study. The following 

tests were routinely made: 

1. Reaction produced in litmus milk. 

2. ature of surface growth . 

3. Gram stain . 

4. Proteolysis on milk agar. 

5. Catalase production. 

6. Gas formation in brilliant green lactose bile 

broth. 

7. Spore formation (resistance to 80 C for 10 min 

in litmus milk ) . 

8. Coagulase production in brain heart infusion 

medium as judged by Difco coagulase plasma. 

\i\There doubt continued as to the appropriate group 

for the isolates, further tests such as temperature of 

growth, growth rate, stimulation by yeast e.\.'tract, 

etc. were used. 

Visual examinations, swabs, and product tests were 

made at approximately monthly intervals for a period 

of one year to include the anticipated seasonal vari

ations. The planned variations included swabs be

fore sanitization and after sanitization. In addition, 

a system was used whereby the lines were flooded 

with 1 ppm of chlorine after cleaning and it was 

TABLE l. BACTE IUAL COUNTS ON COMMERCIAL DAIRY 

PnooucTs I"'lOM EQUIPMENT WITH AuTOMATED 

CmcuLATION CLEANING 

Rauli,'e of counts 

3,000 or fewer 

From 3,000 to 30,000 

Over 30,000 

Fewer than 1 

From 1 through 10 

More than 10 

Standard plate counts 

N umber of sa.mples Percentag.e 

117 89 

14 11 

' 1 1 

Coliform counts 

~umber of samples P ercentage 

117 

11 

4 

89 

8 

3 

TABLE 2. BACTEHIAL CouNTS ON THE SwABS FOH EvALUATING , 

THE CLEANING PHOCESS OF AUTOl\•[ATED EQVlPl\IENT 

'l'otal counts 

Range of counts 
per 40 in .2 1\umher of sa mJ1les Percentage 

100 or fewer 53 53 

From 100 to 500 24 24 

500 or more 23 23 

Coliform counts 

Q('currence of 
coli form organ isms Number of samples Percentage 

Negative 97 96 

Positive 4 4 

allowed to remain overnight until the lines were 

ready for routine sanitization and use. 

RESULTS 

The degTee of sanitat·ion 

The kinds of microorganisms in a dairy plant no 

doubt depend on the degree of sanitation that pre

vails. Thus, plate counts and coliform counts on 

the finished products and on the swabs were ob

tained. The results on the finished products are 

given in the first part of Table 1, which sho,vs that 

899~ of the samples had a standard plate count of 

3,000 or less, and 11% of the samples had more than 

3,000 but less than 30,000. Only 1% of the samples 

had 30,000 or more. The results on the coliform 

counts are given in the second part of Table 1. There 

·were 89% with less than 1 per ml, while 8% showed 

positive results but with fewer than 10 per ml. There 

were 3% with more than 10 per ml. 

i ,. 
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The results of the evaluation of the cleanliness by 
the swab method are given in Table 2. The counts 
are expressed in terms of number per 40 in.' of area 
swabbed. The upper part of Table 2 presents the 
results of total cotmts . There vvere 53% of the counts 
that showed 100 or fewer colonies from the 40 in2

• 

In the category of 100-500 colonies there were 24%, 
and for those exceeding the recommended standard 
of 500 or more there were 23%. The results on the 
coliform cmmts are given in the second part of Table 

TABLE 3. CHAI{ACTEHIZATION OF MICROORGANISMS FROM 

AuTOli·IATED DAmY EQUIPMENT 

Criteri-a 

Cram positive cocci 
Occurring in clusters 
Surface growth 
Catalase positive 
Coagulase positive 

(Some isolates) 
Slow growth in litmus milk 

Gram positive cocci 
Occmring in paris and chains 
Acid production in lih1ms milk 
Poor surface growth 
Catalase n egative 

Gram positive rods 
Surface growth 
Catalase positive 
Spore fonnation 

Gram positive rods 
Catalase positive or negative 
Surface growth, often pom 
Non spore forming 

i Cram negative rods 
Surface growth 
Proteolytic on milk agar 
No gas formation in brilliant 

green lactose bile broth 

Gram negative rods 
Surface growth generall y not 

pigmented 
Non proteolytic on milk agar 

lo gas formation in brilliant 
green lactose bile broth 

Gram negative rods 
Growth on violet red bile agar 
Gas production in brilliant 

green lactose bile broth 

Group 

1. Micrococci 
(The family 

lvl icmcoccaceae, etc. ) 

2. Streptococci 
(The tribe 
Streptococceae, etc. ) 

3. Bacillus sp. 

4. Other Gram positive rods 
(The genera Lactobacil
lus, i\tlicrobacterittm, Cory-
11 ebacterium, etc. ) 

5. Gram negative rods 
(Proteolytic) 

6. Gram negative rods 
( 1 on proteolytic) 

7. Gram negative rods 
(Coliform indicators) 

2. Of the total of 101 swabs, 96% gave negative re
sults for 5 ml of 20-ml swab samples and 4% showed 
1 or more. Only half of the coliforms counted were 

able to produce gas in brilliant green lactose bile 
broth . 

The plate counts on the first market milk products 
through the fill ing operation showed an average of 
930 for 17 h·ials . 

Visual examinations of the equipment indicated it 
to be well cleaned. 

Qualitative aspects of the contamination 
During the process of evaluating the degree of sani

tation, isolates of the microorganisms from the swabs 
and from the plating of the first product processed 
were obtained. These isolates (as can be seen in 
Table 3) were categorized into groups as to their 
potential functional significance. Isolates possessing 
those characteristics appearing in the upper left hand 
corner of Table 3 were placed into the group micro
cocci. The occurrence of micrococci indicated an 
environment potentially capable of supporting the 
growth of staphylococci. The presence of staphy
lococci within this group was indicated by the find
ing that 5% of the isolates were coagulase positive. 

The streptococci included those organisms that are 
so universally considered a normal part of the flora 
of dairy equipment. 

The bacillus group included only the aerobic spore
forming organisms . 

The group of Gram positive nonsporeforming rods 
was broad. No significant repetition of occurrence 
of definite types within this group was apparent. 
The morphology and physiology of this group was 
indeed varied. It was interesting to note that only 
a single isolate fit readily into a classification of 
Microbacterium lacticu.m, as representative of a heat 
resistant nonsporeforming organism. 

The Gram negative rods were divided into three 
groups to emphasize those producing proteolysis, 
the coliform indicators, and other Gram negative 
rods . 

F-requency of occurrence of various categories 
of organisms 

From the standard plate counts on the swabs 193 
isolates were obtained. The frequency of occurrence 
of the various categories of the isolates from the 
raw milk equipment and the pasteurized milk equip
ment is shown in Table 4. It is apparent that the 
frequency of occurrence of the micrococci is high . 
This group accounts for over half the total isolates 
from the raw milk handling area. There was a lower 
frequency from the automated equipment in the 
pasteurized area and on hand washed equipment 
handling pasteurized product s. Throughout the 
operation the micrococci accounted for almost half 
of the organisms isolated from the swabs. 

The second most numerous group was the bacilli 
accounting for approximately one-fourth of the totql. 
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TABLE 4. DISTRTBUTION OF CATEGOHIES OF MICROORGANISMS 

FROM SWABS AND PHODUCTS PROCESSED h AN 

AuTOMATED CIP SYSTEM 

Number of 
isolates 

Pasteurized 
product 

equipment 

Category 
Raw mill\: 
equ ipment CIP 

Micrococci 55 27 

Bacilli 8 29 

Other Gram 
positive rods 10 

Streptococci 16 

Gram negative rods 
( Proteolytic) 4 

Gram negative rods 
(Non proteolytic) 3 

Gram negative rods 
(Colifom1 

indicators) 

Miscellaneous 

Total 96 

12 

3 

0 

2 

73 

R"nd 
washed 

6 

10 

5 

1 

1 

0 

1 

24 

}..,irst Percent 
packages of total 

12 44.2 

13 26.5 

4 13.7 

1 9.3 

1 2.7 

1 2.7 

1 .4 

.4 

33 99.9 

These were least frequent on the raw side, more 
frequent on the hand washed equipment, and most 
frequent on the pasteurized side with the automated 
CIP equipment 

The Gram positive nonsporeforming rods occurred 
commonly throughout the operation but more fre
quently on the pasteurized side. 

The streptococci made up approximately one-tenth 
of the total and occurred more commonly on the raw 
milk side. Three isolates, however, were obtained 
from the pasteurized side. There were no knovvn 
possibilities for cross contamination, and the time
temperature combination of the cleaning solution 
would have been .~xpected to destroy any strepto
cocci. 

The Gram negative organisms were relatively un
common with more of them occurring on the raw 
side. Only two isolates, neither being proteolytic, 
were obtained from the pasteurized side. 

There was no apparent difference in the kinds of 
organisms obtained by swabbing before sanitization 
and swabbing · after sanitization. 

From the plate counts on the 17 packages repre
senting the first product processed after cleaning 
and sanitization, 32 isolates were obtained. As can 

be seen on the right hand side of Table 4, the pre
dominant organisms were sporeforming rods and 
micrococci. Each of the groups was represented. 
The distribution as a whole was much the same as 
the swabs from the pasteurized side. 

The last column in Table 4 presents the percentage 
of the total isolates from the swabs and from the first 
product processed. 

Cleaning solution contamination 
From a general observation it might be assumed 

that the cleaning solution was removing most of the 
microorganisms yet leaving a selected few. Plate 
counts on the solutions from different cleaning oper·
ations showed 9 to be sterile, .six to have an average 
count of 4 colonies per ml, and one solution to have 
in excess of 3,000 per mi. The one high count 
solution was grossly contaminated, which was ap
parently a fault of the automated system. ·within 
these results were zero plate counts on an alkaline 
cleaning solution that had been used for cleaning 
raw milk equipment and pasteurized milk equip
ment throughout a period of 24 hours. The essential 
sterility of a correctly programmed and applied clean
ing solution is in agreement with the results found 

earlier by Maxcy and Shahani (7). ' 

DrscussiON AND CoNCLUSIONS 

The organisms isolated during the work reported 
here were from a plant with a good level of sanita
tion. Furthermore, the results when compared to 
results of sanitation evaluation in other plants indi
cate the plant harbored approxin1ately the same 
general extent of contamination. The general type 
of residual organisms might therefore be expected 
to b e the common flora of dairy plants. Further 
investigation along this line with other plants should 
prove most interesting. 

The heterogeneity of the contamination existing in 
automated CIP equipment indicates there is neither 
a single source of contamination nor is the problem 
a single entity. Yet, contamination with a few pre
dominating organisms was apparent during month 
observations. The organisms remaining generally ap
pear as those capable of surviving an unfavorable 
environment. This is in contrast to the type of con
tamination that would appear from a small amount 
of whole milk undergoing natural fermentation, where 
a large population of lactic sh·eptococci and the Es
cherichja-Aerobacter group would be expected. 

The occurrence of a high proportion of micrococci 
was somewhat surprising. The micrococci were found 
both on the raw side and on the pasteurized side. 
It was indeed striking to see the similarity in the 
overall contamination in the equipment used for 
handling raw milk and the equipment handling pas
teurized milk, in spite of the fact there were no 
common items for potential cross contamination. 
·with the high heat treatment used in pasteurization 
one might have expected a higher percentage of 
sporeforming microorganisms from the equipment in-

( 
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volving pasteurized milk both in the swabs and in 
the first milk through the equipment. The frequent 
occurrence of micrococci might logically b e taken 
as an omen of potential hazards of food poisoning 
if negligent handling of the products should follow. 
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SANITARY STUDIES ON MALTED MILK SHAKES' 
V. D. FoLTz' AND Ross MICKELSEN3 

Kansas Agriculttnal Experiment Station, Manhattan 
( Heceived for publication November 27, 1963 ) 

SuMMARY 

One hundred samples of vanilla flavored malted milk shakes 
were analyzed for the incidence of staph ylococci and coliform 
organisms. Eighty-one samples contained coliform organisms 
and ten samples contained coagulase positive phage typable 
strains of staphylococci. A discussion of bacterial sanitary 
standards for products such as "malts" and "shakes" is pre
sented. 

Several types of dairy products have been examined 
by the authors in recent years to determine the 
presence of potentially pathogenic staphylococci (2, 
4, 5) . The findings indicate that post pasteurization 
contamination may play an important role in intro
ducing staphylococci into some dairy products. At
tempts have been made to correlate the presence of 
coliform organisms and staphylococci, since the coli
form test is often used as an index of post-pasteuri
zation contamination. 

Coliform organisms can grow in ice cream mix 
at temperatures as low as 4.4 C over prolonged 
holding periods (3) . Present day practices of cen-

•dmtribution o. 4C6, Department of Bacteriology, and Con
tribution No. 323, Department of Dairy Science, Kat1sas 
Agricultural Experiment Station, Manhattan; supp01tecl in 
part by research grant E-3157 from the National Institutes 
of Hea lth and the Public Health Service. 
' Department of Bacteriology; 3Department of Dairy Science. 

tralized ice cream-ice milk mix processing followed 
by distribution over distances of several hundred 
miles to soft-serve stores could permit considerable 
growth of organisms of the coliform group. Thus, 
the significance of coliform organisms in soft-serve 
frozen dairy products, as far as post-pasteurization 
contamination is concerned, would seem to be the 
presence or absence of the organism, and not its 
total numbers. Hovvever, the soft-serve industry 
might well consider the number of coliform organisms 
along with total plate count as an index of mix 
quality. 

ExPERIME1 TAL PROCEDURE 

One hundred samples of vanilla flavored malted 
milk shakes were collected from malt shops, soft
serve drive-ins, and drug store soda fountains locat
ed within 150 miles of Manhattan, Kansas. Samples, 
pmchased as an ordinary consumer might purchase 
them, were immediately transferred to sterile sample 
jars and refrigerated with dry ice until returned . to 
the laboratory. Analysis of samples was begun wi~h
in 12 hours of collection. 

Isolation, enrichment ~nd identification of staphy
lococci were carried out as previo:usly described 
(2). Bacteriophage typing was done at the Regiongl 
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Bacteriophage Typing Center, Kansas State Board of 
Health Laboratories, Topeka. 

Coliform counts were made on Violet Red Bile 
Agar ( Difco) . Confirmation of isolates was done 
using the methyl red reaction, production of acetyl 
methyl carbinol ( Voges-Proskauer reaction ) and utili
zation of citrate (Koser citrate) . Additionally, lac
tose fermentation, Gram's stain and morphological 
characteristics were utilized as confirmatory criteria. 

R ESULTS 

Qualitative data from examining samples of malted 
milk shakes for coliform organisms are presented in 
Table 1. Table 2 contains similar data, quantitative 
in nature. 

TABLE l. QuALITATivr: DATA 0BSEHVATIONS ON CoLIFOH.i\1 
OnGANISMS r MALTED MILK SHAKES 

Colifonn free 
Containing coliform 

Containing Escherichia coli only 
Containing A erohacter aerogenes only 
Containing both Escherichia coU and 

A erobacter aerogenes 

Number of sa mples 

14 
42 

25 

19 
81 

TOTAL 100 

TABLE 2. QuANTITATIVE DATA OBSERVATIONS ON CoLIFORM 

0RGANIS:MS lN MALTED MILK SHAKES 

Containing Escherichia coli onl y 
Containing Aerobacter aerogenes onl y 
Containing Escherichia coli and 

Aerobacter aerogenes 

Coliform positive 
Coliform n egative 

Average for 100 samples 

"Mean arithm etic average. 

Number 
samples 

14 
42 

25 

81 
19 

of . Coun ts 
per mJ u 

4100 
1640 

849 

1820 

1470 

Table 3 presents the, range of coliform cotmts in 
the samples examined. 

Ten samples contained coagulase positive phage 
typable strains of staphylococci. The distribution of 
coliform organisms in the ten samples is presented in 
Table 4. 

The chi square tes t showed th t:l relationship between 
coliform organisms and S. aureus in malted milk 
shakes to be nonsignificant. Thus, the presence or 
absence of coliform organisms is not necessarily a 
good index as to whether staphylococci will be pres
ent . 

The bacteriophage pattern for the ten samples con
taining coagulase positive staphylococci is presented 
in Table 5. Thirteen separate phage patterns were 
noted among the ten samples that contained coagu
lase positive staphylococci. 

TABLE 3. RANGE OF COLIFORM COUNTS IN 100 SAl\lPLES OF 
MALTED MILK SHAKr:s 

Xumber of samples Nu mber of coliform present. 

19 None 
20 1 to 10 

5 11 to 20 
4 21 to 50 
7 51 to 100 

8 101 to 200 

6 201 to 300" 

3 301 to 400 
4 401 to 500 
8 501 to 1000 
2 1001 to 2000 

10 2001 to 5000 
1 5001 to 10,000 
1 10,001 to 20,000 
2 20,000 

"' il.' hen n ew standards are proposed, they usuaUy ar e set at 

a point so two-thirds of the operators q ualify. Using the 

data reported h ere and such standards would permit 300 p er 

mi. 

TABLE 4. Rr:LATIONSHIP BETWEEN THE PRESE 'CE on AusENC£ 

OF CoLIFORlVI OnGANISMs AND Staphylococcus 
au.reus IN MALTED MILK SHAKES 

N umber of Sa mpl es eontaining 
sa mpl es Staphylococcus au-reus 

Free of coli form 19 3 
Escherichia coli only 14 1 
Aeroba.cte1· aerogenes only 42 3 
Both Escherichia coli and 

Aerobacter aerogenes 9 ~ 
- 0 3 

TOTAL 100 10 

TABLE 5. PHAGE PATTEHNS OF Staphylococcus aureus CULTURES 

Paiiem •ral t sa mple (No.) 

3A 10 

6, 43E, 47, 53, 83A, 81 16 

6, 42E, 45, 83A 16 

3B, 3C, 71 18 

~D ~ 

80, 81 32 

80, 81 35 

29, 52, 79, 80 58 

6, 7, 42E, 47, 54, 75, 42D 82 

79, 80, 3C, 6, 7, 42E, 47, 54, 75, 83A, 81 82 

6, 42E, 47, 77, 81 82 

6, 42E, 75, 77, 42D 82 

29, 81 89 

29, 7, 81 90 

13 Phage patterns 10 ~amples 

DISCUSSION 

Standard plate counts were not made. Past ex
perience indicates that many samples with high 
standard plate counts would have been found. In-

f 
i •• I 

, 



I 

·' l 

' ' 

; 

SANl:TARY STUDIES ON MALTED MILK 141 

terest was directed toward the two groups of bacteria 
reported. 

In the process of pure culhrre isolation procedures, 
many yeasts were noted in several samples. Counts 
were not tabulated but the yeasts are a significant 
index of general sanitary practices. 

Most states have total plate and coliform count 
standards for ice cream and related products. How
ever, specific standards for products such as "malts" 
and "shakes" are not included in most cases so at
tention to quality of those consumable products is 
not mandatory. Regulatory agencies often direct 
their attention to the quality of the mix components 
of malted milk shakes, on the apparent assumption 
that high quality mix ingredients assure high sanitary 
quality of the mixes . Data reported here indicate 
that sanitary practices break down somewhere be
t\veen pasteurization of the mix and sale of the malted 
milk products. If data from this limited study rep
resents the general sanitary quality of malted milk 
shakes throughout the country, then standards for 
these products should be established. ·where should 
the standard be set with regard to coliform and 
staphylococci? Table 6 illush·ates the percentage of 
samples, based on this study, that would comply with 
various arbih·arily assigned coliform counts. 

The bacterial standards for ice cream and related 
products in many states specify 10 or fewer coliform 
organisms per ml. Some states allow up to 20 coli
form organisms per ml. Pennsylvania regulations per-

TABLE 6. PERCENTAGE OF MAI.T SAMPLES MEETING I NDICATED 

ARBITRARILY A SSIGNED COLIFORM TOLERANCES 

:\umber of coli fo rms tolerated / ml 

None 
10 

100 
300 

1,000 
10,000 
20,000 

Percentage meeting requirement 

19 
39 
4.5 
69 
84 
97 

100 

mit a coliform count not exceeding one in two of 
five samples and not exceeding lO in the other three 
(1). Some states have no bacterial standards for ice 
cream and related products. 

Table 7 presents the percentage breakdown of malt 
samples that meet indicated arbitrarily-assigned stand
ards for both coliform organisms and staphylococci. 

TAllLE 7. PERCENTAGE OF MALT SAMPLES MEETING I NDICATED 

ARBITRARILY AsSIGNED STANDARDS FOR CoLIFOHJv! 

0RGANI Sl\!S AND STAPHYLOCOCCI 

llequirements - org:mism / ml P ercentage meeting requ irement 
Colifom1 free 19 
Staphylococcus free 90 
Coliform free and staphylococcus free ,. 16 
10 or fewer coliform 39 
10 or fewer coliform-no staphylococci 36 

If data reported here are representative, they an
swer affirmatively the question: Are bacterial stand
ards for malted milk shakes necessary? 
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The importance of communications may be com

prehended by the fact that nearly every major or

ganization has a full complement of staff to handle 

the subject and every college and University through
out North America offers undergraduate comse 

work and many institutions teach graduate courses 

in the communication arts . It was rather surprising 

how the College of Agriculture at the University of 

Saskatchewan began teaching in this field. A ques

tionnaire sent to the graduates from the College 

asked several pertinent questions on ho"v course 
content could be improved to meet the needs in 

their particular area. Under the additional remarks 

column nearly 70 percent of the replies stated that 

although the material vvas correctly presented and 
vast quantities of information was absorbed, no 

attempt had been made to tell or show the sh1dent 
how to disseminate or communicate this vast wealth 

of knowledge to others. To surmount this oversight 

all freshmen must take a compulsory course de

signed to improve their communication technique. 

Communications media are a phenomena of the 

twentieth centmy. However, their roots are to be 

found in the origin of language itself. Man learned 

to communicate, before he became civilized and the 
art of communication therefore predates civilization. 

\ i'ifhen we speak of communications the whole aamut b 

must be considered - press, radio, television , news-

reels, movies, telegraph, telephone, cinemascope, 

house organs, scientific and popular magazines, other 

advertising media, public platform, discussion groups; 

even the "hucksters" are included. 
When one mentions communications they really 

mean public relations since it inevitably involves 

communication witli. the people who comprise the 

various publics . However, it is a paradox that, as 

the number of communication media has increased 

and as the media themselves have vastly improved, 

commtmication has become more difficult. Since the 

means of communication exist, it must be the use 

of those means that is at fault. 
Because of tl1e breadth of the subject, it is neces

sary to limit this discussion to the communication of 

ideas by means of words. 
There are four questions which will help to make 

clear the general problem of communication of ideas. 

'Presented at the 50th Annual _,[eeting of the International 

Association of Milk, Food and Environmental Sanitarians, Inc., 

October 22-25, 1963, Toronto Canada. 

If we apply them to specific cases in everyday life 
we shall find that we can make our thoughts known 

clearly so as to persuade people to see events and 

ideas from our point of view. 

1. ~That is it we wish to communicate (We must 

have it clear in our own minds). 
2. To whom (It is childish to try to score a hull's 

eye by aiming in the general direction of the target ). 

3. \ i'iThat is the best medium of communications 

(writing, speaking, photographs, charts, movies, T.V., 

radio, etc.) . 
4. \ i'iThat will best carry our message to the audi

m:ce. ( In the food and dairy field it is probably 
dtrect communication). 

If anyone doubts the difficulty in communication 
of ideas by words, h·y to teach your son without 

active demonsh·ation bow to knot his tie. Or to 

bring it closer to home let me demonstrate a tech

nique learned from an old fri end of many of us, 

namely Dr. IN. H. H askell of Wisconsin. He was 

discussing cleaning and wanted to impress the group 
with the fact of "Don't tell them, show them". He 

set the scene by stating the audience would consider 

him an aborigine who had never seen a suit coat 

and the audience were to tell him how to put on 

the co~t. The results were hilarious but it proved 
the pomt that, often you must work with the person 

and not just talk. As a matter of fact we should all 

entertain a new concept of Public Relations, which 

is; "1 inc-tenths doing and one-tenth talking". Too 

many talk public relations and do nothing about it. 

Successful public relations are essentially the re

sults of a complicated interplay of virtues and princi

ples . One of the cardinal principles in dealing with 

people is to show enthusiasm. ·walter P. Chrysler, 

when asked to give the secret of success, listed various 

qualities such as capacity, energy, etc., but added that 

the real secret was enthusiasm. Right here is the big 

reason why thousands of people bit their high water 

~~ark at_ the age of thirty-five and recede - they can 
do their work with their eyes shut" and that is the 

way they do it. They either never had or have lost 

~h~ driving force of enthusiasm. Actually, the ma
JOnty of people only use about 10 percent of their 

mental capacity because it has not been enthusiasti

caiiy promoted. If we promote our ideas in the field, 

plant or laboratory in an enthusiastic way it will be 

possible to increase the mental capacity of all around 

us and as a result product improvement, in which 

we are all interested, will follow. 

, 
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\iVhen in New York a few years ago I was fortu
nate in studying under one of the foremost public 
relations men in the country. In discussing the 
phase of how to communicate, h e presented four 
cards with a letter on each card ICCM and said "If 
you wish to get your message across you must be 
Interesting, Clear, Convincing and the subject ma
terial Memorable. 

In looking at the word COMi\IIUNICA TIONS vve 
note these letters are present and in addition there 
are several other attributes that one should possess 
such as being orderly, methodical, upright, non
partisan, intelligent, active, tactful, objective, non
conformist and last but not least sincere. 

CLEAR 
Orderly 
MEMORABLE 
Methodical 
Upright 
1 onprutisan 
Intelligent 

ICC M 

CONVINCI G 
Active 
Tactful 
INTERESTING 
Objective 
Nonconformist 
Sincere 

Those who are students of "semantics" may wish 
to use other symbols (words) but anyone who deals 
in dissemination of statements to the public would 
do well to understand the science of semantics in the 
communication process, for words loosely used can 
be open to many and varied interpretations or mis
intelpretations. The great General Von Moltke at 
the outbreak of the Franco-Prussian War said to his 
officers, "Remember gentlemen, any order that can 
be misunderstood will b e misunderstood". Further 
Anatole France remarked that there are three re· 
quisites in all good communications. The first is 
clarity, the second is clarity and the third is -
clarity. \ iVords either written or spoken are no use 
except to convey ideas. In this fast moving age of 
science and technology we have seen our language 
grow and add its quota of new words and phrases 
peculiar to our time. In 1846 the English dictionary 
contained only 47,000 words, today it includes al
most half a million, an increase of 12 new words 
a day. Milton knew 10,000 words, Shakespeare 
knew 1.5,000; the Bible only contains 5000 different 
words. In other words if we wish to be understood, 
keep our language simple. 

It is quite possible' that Albert Szent-Gyorgyi was 
prompted to write his article on "The D evelopment 
of Mind and Science are not in Balance" due to the 
complexity of semantics . After all, whatever man 
does, he must first do in his mind. The machinery 
d the mind is the brain, and any machine can only 
do what it is made to do. Consequently, if we want 
to understand ourselves and others, we must under
stand what sort of machine our brain is. Primarily, 
the brain is an organ of survival. It was designed 

by nature to search for food, shelter, clothing, to 
gain advantage - before addressing itself in the 
pursuit of h·uth. H ence most human brains are 
unable to distinguish between truth and advantage, 
and accept as h·uth that which is only advantage. 
Simultaneously, w e produce thoughts and arguments 
which justify our feelings and dealings; for instance 
the majority of politicians today are devoting their 
brain power less to the next generation than to the 
next election! 

An understanding of h ow the brain works is a 
must for all in the public relations field because it 
gives us the necessary background in the sh·ategy 
o'f working witl1 people. To illush·ate this, we may 
use the example of one of my former students. For 
twelve years he was employed by a Department of 
Public H ealth in the dairy field. Two years ago he 
joined a large dairy organization in charge of quality 
conh·ol (both farm and finished product ) . At his 
first briefing the manager handed him a copy of Dale 
Carnegie's "How to vVin Friends and Influence 
People." His wife laughed at him for reading it b{lt 
not long after he confessed to me that it was the 
most important book in his library. H e wished he 
had started using it fourteen years ago, because now 
he was making i·eal progress with his producers, -
they no longer let the dog off the leash or out the 
back door when they saw his car coming up the 
lane! The principles outlined in the book, when 
practiced sincerely, often make the difference between 
success and failure. Further, if King George III 
of England h ad not been so pig-headed on that 
fateful day of D ecember 16, 1773 (Boston Tea Party) 
we Canadians might still have for a colony that great 
counh·y south of the 49th parallel! I often wonder 
when we are in a position to wield a big stick if we 
forget our public relations. 

Ralph Waldo Emerson w r o t e, "1 ature never 
rhymes her children nor makes two men alike." Thus 
to be effective in our Public Relations we must admit 
two truths: (a) We are all different, and (b ) We 
are all acting and reacting in different environments . 
When we realize these truths, we are inclined to 
begin understanding people and to study them. 

\l.le all realize that nothing is pure white or pure 
black. Many of us who have certain prejudices must 
accustom ourselves to thinking in degrees of black 
and white, goodness and badness, poisonous and 
wholesome. K. S. Keys in his book "How to D evelop 
Your Thinking Ability" refers to a chemical called 
phenyl-thiocru·bimide, the tolerance chemical. One 
out of five finds it tasteless, 65 p ercent find it bitter, 
5 percent call it sour, 2 percent insist that it is sweet 
and 5 percent are sure it is salty. Others call it 
something else. There is no one answer on which 
people can agree. Knowing this, we realize the 
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futility of argument concerning the taste of the 
chemical, and we shall not be prejudiced against 
friends whose opinions differ from ours . The Royal 
Bank of Canada, our major financial institution, felt 
so strongly about the subject of prejudice that they 
devoted an entire monthly newsletter to the sub
ject. 

Frequently one finds that prejudice creeps into 
highly specialized personnel and it sometimes re
duces their ability to contribute as much as they are 
capable of doing. Rather than b e highly specialized 
let's be more generalized and practical. For example 
Dr. Frantz of our city told me of the strange case 
of a young man who had a ringing in his ears and 
his eyes were bugging out. \Vhen sent to a specialist 
and thoroughly examined it was concluded he had 
a rare tropical disease and was given a maximum 
of six months to live. Thus h e decided to spend 
some money on a complete new outfit. Finally he 
got clown to shirts and said to the clerk, "Give me 
half a dozen size 14 shirts ." The clerk looked, then 
measured him and said "If you wear a size 14 it 
will make your ears ring and your eyes bug out! 
Buy a 15." Sometimes a little practical background 
helps. 

D espite the resources of our language for clarity, 
distinctive expression and minute differentiation of 
meanings, there are people who write and speak in 
an obsh·use, involved, pompous and thoroughly tire
some mmmer . Simple things are made complex and 
complex things are made well-nigh incompreh ensible. 
It is actu ally the disease "logorrhea" or in plain 
everyday language "Jargon". The big problem today 

. is that we are bombarded with jargon which is sup
posed to be a form of communication when it really 
isn't at all, and in fact is well on the way to destroy
ing communication. Those who are interested in 
practicing gobbledegook must follow three principles: 
(a) A void active verbs, ( b ) Use plenty of word~ 

where a few will suffice and pad, ·mel (c) Be care
ful to use fuzzy words and phrases. 

For instance if you look up a Lexicon of Gob
bledegook you find : "Implement" means - what you 
do to carry out a decision, policy or program whJn 
you are doing nothing. "Finalize" means - signify
ing formal adoption of a decision policy or program, 
with silent agreement to give it a quiet bmial. 

Consequently you will neve1: catch the jargoneer 
giving an active order with an active verb like "go 
to work" rather it is "it is imperative that action 
of a positive nature be implemented at the earlies t 
date." 

In other words when we want to get things across 
"Keep it simple." Don't give a fourteen point meth
od to follow in any program or the producer-pro
cessor or party you are talking to will be lost. Even 
if you show him as well as tell him he will likely 
get lost in the maze of directions . 

Quite frequently I read the music critics column 
and yearn for the good old days, when one could 
understand the review; however, was pleased to note 
not long ago of one of the briefest musical criticisms 
on record. It vvas "An ameteur string quartet play
ed Brahms here last evening. Brahms lost." Simple, 
plain, and sh·aightforward. 

vVhen we are dealing with people, let us think 
of the word "communications" and all that it stands 
for in our own particular area. The International 
Association of Milk and Food Sanitarians might well 
develop the public relations concept of the Pennsyl
vania Railroad which is to have every employee of 
the railroad make a friend for himself and the com
pany each day. If this concept was practiced through
out this Association on controversial matters, to the 
public outside the Associa tion, there is little doubt 
that opposition to improvements we desire in the 
food and dairy field would be eliminated . 

\Vhile practicing this concept remember "Don't 
treat the public like you would your relations." 

, 
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ENVIRONMENTAL HEALTH FACTORS IN NURSING HOMES' 
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Nursing homes fill an important need in the com

munity of today. With an increased demand for 

homes for our aging population, public health work

ers have become involved with the control of those 

factors in the nursing home that have an effect on 

the health of the occupants. Many of the public 

health factors have a direct relationship to the en

vironment of the home. It will be my purpose to 

discuss the environmental health factors and show 

how the sanitarian can contribute to the control of 

these items in the nursing home. 

ORIENTATION TO THE NuRSING HoME 

During the past few years a great deal of attention 

has been given to the problem of providing adequate 

care for the chronically ill and the aging citizens of 

our communities. The nursing home has been identi

fied as the principal means of providing this type 

of care. 
The need for nursing homes has greatly increased 

during the past decade. The "Nursing Homes and 
Related Facilities Fact Book" (1) reports that "the 

number of elderly in the United States is increasing 

a t the rate of more than 1000 a day." In 1962, per

sons aged 65 and older totaled more than 17 million, 

8.8% of the total United States population. 
In addition to the rapid increase in number of 

elderly people, there is also a gradual increase in 

the life span, particularly in the female population. 
Other factors include a change in family pattern with 

fewer three generation families residing in the same 

household; assured income from retirement plans; 

and an ever-present desire to avoid being dependent 

upon family members. All have contributed to the 

demand for additional nursing home facilities. 
During this same period a great deal of interest 

has been shown by official and voluntary health 

and welfare agencies in pruticular and the public 

in general concernij1g the well-being of patients in 

nursing homes. This concern has resulted in the 

development of control programs by State and local 

agencies. National groups have also contributed by 

proposing standards and es tablishing guide lines for 

.pursing home r equirements. 

'Presented at the 50th Annual Meeting of the International 

Association of ~·!ilk , Food and Environmental Sanitarians, 

October 22-25, 1963, at Toronto, Canada. 

TYPES OF NuRSING HoMES 

There are several types of institutions which come 

under the general classification of nursing homes. 

There are also numerous definitions b eing used to 

describe the types of nursing homes. As set forth in 

the publication "The Condition of American Nmsing 

Homes" (2) four categories of nursing homes ru·e now 

generally accepted. 
1. Skilled Nmsing Home, '~hich provides skilled 

nursing care as its prin1ary and predominant function. 

It is a facility equipped for the accommodation of in

dividuals who are not in need of hospital care but 

who are in need of nmsing cru·e and related medical 
service. 

2. Personal Care Home 
a. \ iVith skilled nmsing care, providing such 

cru·e only as an adjunct to its primarily domi

ciliary or personal care function, or 
b . Without skilled nursing care, providing per

sonal services such as required by older per

sons. The persons in these homes usually are 

not bed patients and do not need skilled nmsing 
care but do need assistance with essential acti

vities of living in a protected environment. 

3. Sheltered H omes or Residential Facility, which 

provide a minimum of services, such as meals and 

limited room custodial service. These are boarding 

homes for aged persons who need a minimum of help 

and can manage their own care and affairs. 
4. Combination Facility, which provides services 

in two or more of the categories listed above and 

therefore cannot be classified exclusively as a particu

lar type of facility. 

In spite of the confusion created by the various 
definitions of nursing homes and related institutions, 

the basic health factors are generally the same. A 

sanitru·ian capable of providing consultation to a 

skilled nursing home can just as well provide a 
similar service to the other types of institutions. 

So for the purpose of convenience in this discussion, 
the term "nursing home" is used as an inclusive term 

for all institutions of this type. 

Hou siNG HYGIENE 

Nursing homes have a dual responsibility in terms 
of providing their clientele a home with a certain 
amount of protection as well as nmsing ru1d medical 
care. The rela tionship between health and housing 



146 NuRSING Hol\ms 

has b een presented by the Committee on the Hygiene 
of Housing of the American Public H ealth Associ
ation. The Committee submitted the "Basic Princi
ples of H ealthful Housing" (3) as: 

1. Fundamental physiological needs. 
2. Fundamental psychological needs . 
3. Protection against contagion. 
4. Protection against accidents. 

It was stated in the recently published "Nursing 
Homes - Environmental H ealth Factors" ( 4) that 
"these basic concepts are applicable to a greater de
gree in the nursing home than they are to domestic 
housing usually considered in public health pro
grams." Knowledge of housing problems and related 
health matters is required in the nursing home con
trol program. 

ENVIRONMENTAL HEALTH FACTORS 

The demands on the sanitarian in reviewing the 
requirements of an existing or future nmsing home 
are extensive. Environmental health factors such as 
site location, water supply, sewage and waste dis
posal, food sanitation, laundry operation, safety and 
accident prevention are all important aspects of the 
nursing home. Matters within the knowledge of 
the trained sanitarian include: 

1. Site Location. A nursing home should be located 
convenient to h·ansportation but away from ob
jectionable surroundings. The building should be 
placed so as to avoid flooding and yards should b e 
graded to permit use by the occupants of the home. 

2. Water Supply. Nursing homes should be pro
vided with a safe and adequate supply of water 
m1der pressm e. When possible an approved com
munity system should be utilized because of the 
known quality and quantity of this type of supply. 
When it becomes necessary to depend upon an indi
vidual supply, acceptable standards for location and 
installation of the system (5), for the chemical and 
biological quality and .. for an adequate quantity under 

pressure must be followed. Routine testing of the 
individual systems should be required by the con
trol agency. 

3. Sewage Disposal. A municipal sewerage system 
is desirable for the disposal of liguid wastes because 
the volume is too great for satisfactory operation of 
septic tanks and soil absorption methods of sewage 
disposal. If a private system is necessary, careful 
attention should b e given to make certain adequate 
design and construction standards are observed (6). 

4. Solid Waste D·isposa.l. Proper collection, stor
age and disposal of all solid wastes (garbage and 
other refuse) of a nursing home is essential to main
tain a sanitary environment. Careful attention to 
this item will help prevent the attraction and prop-

agation of insects and rodents, avoid the develop
ment of offensive odors and reduce the possibility of 
transmission of infection to employees and patients 
(7, 8). 

5. Food Sanitation .. Studies of the food needs of 
older people show that nub·ition may be the most 
important single factor affecting health (9 ). Good 
sanitation practices in the kitchen and serving area 
are also imperative to the health of the patients . 
Such b asic requirements as adequate refrigeration, 
proper dishwashing, safe food storage, preparation 
and serving practices are essential. Sanitarians should 
apply and refer to food sanitation requirements in 
guides such as food service manuals (10, 11) and 
equipment standards (12). 

6. Laundry. The collection, sorting and washing 
of soiled and the storage and disb·ibution of clean 
articles is an important factor in preventing the 
spread of infection. Sanitarians should b e able to 
evaluate and advise on laundry handling and launder
ing methods (13) . 

7. I-I ousing. The requirements of the physical 
plant are stipulated in most regulatory standards for 
nursing homes. In addition Building, Zoning, Fil:e, 

Safety, Plumbing and similar sb·uctmal requirements 
have special sections applicable to instih1tions. The 
sanitarian acquainted with this multiplicity can be 
helpful in guiding an operator through the maze 
of regulatory provisions. Manuals as the "Nursing 
Home Standards Guide" (14) and similar publications 
are useful in planning and evaluating a nursing home. 
The sanitarian should give special attention to safety 
and accident prevention aspects in homes for the 
elderly. 

8. Othe·r Factors. H eating, ventilation, lighting, 
screening, convenience and adequacy of toilet facili
ties, and housekeeping problems are some of the 
other environmental health factors. 

TRAINING NEEDS 

As indicated in the above list of environmental 
health factors, extensive knowledge is required to 
become an effective participant in a nursing home 
control program. A b·ained and experienced sani
tarian has the background for this type of assign
ment. However to develop competence in this some
what specialized field of environmental health, au
thorities have recommended advanced training for 
personnel selected for this activity. An example of a 
training program for sanitarians has b een documented 
in the "Papers presented at the Hospital and Nursing 
Home Sanitation Semin ar for Local Health D epart
ment Sanitarians" h eld in March, 1962, by the Michi
gan D epartment of Health (15). 

As indicated in the selected reference list attached 
to this paper, there is an extensive amount of study 
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material available for the sanitarian. The U. S. Pub
lic Health Service has been helpful by assembling 
detailed resource material in such publications as 
"Nursing Homes - Environmental Health Factors" 
(4) and "Nursing Homes and Related Facilities Fact 
Book" (1) . 

INSPECTION AND CoNSu'LTATION 

The sanitarian should be sufficiently well equipped 
not only to carry out a comprehensive inspection of 
a nursing home but should also be able to provide 
consultation on nursing home problems. Guiding 
rather than forcing people to comply with necessary 
and desirable provisions for the well-being of people 
is the philosophy of most health departments. A 
consultant must be equipped with knowledge of the 
requirements and also the reason for and practical 
solution to the fulfillment of the regulations. 

As you may have suspected from the scope of the 
public health factors related to nursing homes, other 
professional staff are also involved ·with the control 
program. In some jurisdictions, nursing personnel 
conduct the inspectional service in the institutional 
field and only call upon the sanitarian or engineer 
when necessary. The trend, however, is to utilize 
the "team approach" with nurses and sanitarians 
serving as the principal team members and medical 
and engineering personnel available for consultation. 
This team arrangement provides the capabilities re
quired to resolve the most complex health problem. 

Training programs, as mentioned above, are essen
tial to develop a broad perspective for the inspection 
and consultant staff working as a team in a nursing 
home control program. 

SuMMARY 

Nursing homes fill an important need in the care 
of the elderly in our communities. The public 
health factors related to nursing homes have b een 
presented and discussed. The extent of those factors 
involving the environment have been shown in order 
to establish the scope of the field. The relationship 
between the types of problems and the normal activ
ities of a trained and experienced sanitarian have 
been mentioned. In prder to qualify for such an 
assignment it is proposed that the sanitarian have a 
background of basic sanitation knowledge in water 
supply, waste disposal, food sanitation and housing 
hygiene. 

Ih order to deal effectively with the problems of 
nursing homes by evaluation and consultation, ex
tensive training of staff is indicated. Because of the 
scope of a control program it is recommended that 
the sanitarian can fill an important position on the 

team, along with nursing, medical and engineering 
personnel. The sanitarian should be able to deal 
effectively with the environmental health factors of 
nursing homes. 
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zade Products, Inc., Beloit, \Vis. , 1958. 

14. Nursing Home Standm·ds Guide. U. S. D ept. of 
Health Education and \i\Telfm·e. Public H ealth Service 
Public~tion No. 827. Supt. of Docmnents, U. S. Govt. 
Printing Office, W ashington 25, D. C., 1961. 

15. Papers Presented at the Hospital and Nursing Home 
Sanitation Seminar for Local H ealth D epartment Sanitarians. 
1ichigan D epartment of H ealth, Lansing 4, Michigan, Ma1·ch, 

1962. 
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NATIONAL LABELING COMMITTEE ACTIVITIES TO-DATE.' 
JoHN F . SPEER, Executive Assistant 

Intemational Association of Ice Ct·eam Manufactnrers 

'~' ashington, D. C. 

At the last two annual meetings of the Dairy 
Products Improvement Institute reports were pre
sented on the activities of the National Labeling 
Committee. This continuing interest on the part 
of DPII, as well as its active support both in person
nel and financing this voluntary industry-regulatory 
Committee is greatly appreciated by all of us here 
in this room I am sure. 

The early work of Dr. Dahlberg in formalizing 
the NLC, the activities of Harold Barnum as its 
first Secretary and the continued counsel of Livings
ton Jennings, DPII's official representative on the 
Committee, all have contributed greatly to this proj
ect. 

Since its formal beginning in April of 1962, the 
National Labeling Committee has made progress 
towards its basic objective, that of drafting and pro
moting the voluntary adoption and implementation 
of uniform definitions , standards, and required label
ing information for dairy products. It was evident 
from the outset that the attention of the Committee 
would primarily b e directed to fresh milk products 
although some of its proposals would also apply to 
the frozen desserts industry. This emphasis on the 
fluid milk industry was largely due to the fact that 
nearly all other dairy products had been federally 
standardized, and definitions , standards of identity 
and labeling provisions were in existence. 

While the concept of a voluntary organization -
comprised of both industry and regulatory people 
- working towards uniformity in labeling is not uni
que - it had never b een attempted at the national 
level until the formation of the National Labeling 
Committee. 

All of us in this rot>m have witnessed the accomp
lishments of similar cooperative work b ervveen regu
latory and industry personnel at the state and local 
level and are aware how effectual an effort of this 
kind can be - not only to the two groups, but also 
to the ultimate consumer. 

During the preceding year the 1 ational Labeling 
Committee has made steady progress. Any new 
voluntary committee working on problems as com
plex and deeply rooted as those surrounding dairy 
labeling cannot be expected to leave its launching 
pad, gain instant momenh1m and successfully land 

'Presented at Seventeenth Annual Meeting Dairy Products 
Improvement Institute, Inc., Hotel Governor Clinton, New 
York, N. Y., F ebruary 11, 1964. 

in the bulls-eye down range. The Committee be
lieves, however, that due to changes made in its 
basic structure, procurement qf a new Executive 
Secretary and the awareness of the presence of this 
committee by regulatory officials throughout the 
counh-y, 1964 will mark a new emergence for the 
NLC as an established, competent and widely rep
resented group of persons interested in uniform label
ing and definitions for dairy products. 

Let us briefly look at the activities of the ational 
Labeling Committee and its accomplishments in 1963. 

NCL PROPOSAL #1 - UNIFORM PACKAGE 
IDE TIFICATION FOR FRESH MILK PRODUCTS 

A TD FROZEN D ESSERTS 

After surveying industry and regulatory officials 
throughout the country and analyzing a large num
ber of conm1ents , the Committee finalized its first 
proposal. Proposal No. 1 is a uniform coding sys
tem for identifying fluid milk products and frozen 
desserts manufactured under private label or at a 
multi-branch plant ·where the address on the con
tainer or carton is not necessarily the address of the 
actual plant where the package is fill ed . Prior to 
this uniform coding system in some areas it was 
necessary for a plant whose products were shipped 
into several states to carry many plant identification 
codes - thus assuring the manufacturer that all 
products in inventory were acceptable to all juris
dictions where they might be eventually sold. 

In order to eliminate the need for several codes 
on the same carton, each of the 50 states has b een 
assigned a suggested 1:\;vo-digit number . This num
bering system was first divided by IBM and is used 
by several federal agencies. Each state than assigns 
a number to follow the state number to each fluid 
milk and frozen dessert plant which operates more 
than one processing operation. 

Through the adoption of this proposal it is possible 
for a regulatory official to quickly and clearly identify 
the plant where a product was fill ed and additionally 
allows indush·y flexibility in both carton and finished 
product inventory. 

If a state at the request of a city or other juris
diction wishes to set aside a series of numbers, e.g. 
101-199 or 201-299, etc., to identify processing plants 
under a specific jurisdiction, this can easily be ac
complished. 

The genesis for this uniform identification proposal 
was the ortheast Labeling Committee - a regional 

( .. 
I 
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NATIONAL LABELING COI~MillH PR;QPOSA l No. I 
Mi llo Ol"od Frou n Dener l Plonl hlemir.cal ion Coding Sy>!cm 

regulatory-industry committee and it was their Chair
man, Dick Parry, who first introduced this concept 
to the NLC. I thought you would be interested 
in knowing these states which have adopted this 
proposal during the p as t 12 months or which are 
currently in the process. They are: Colorado, In
diana, Kansas, Kentucky, Montana, New York, North 
Carolina, North D akota, Pennsylvania, Utah, Virginia 
and West Virginia. 

In addition to the above states several others are 
now studying Proposal o. 1 and it is my under
standing that later this month indush·y and regulatory 
officials in the New England States will meet and 
possibly implement this coding system. 

The National Conference on Interstate Milk Ship
ments at its meeting last April approved a resolution 
that in its Sanitation Compliance Ratings publication, 
assigned state numbers would follow the name of the 
plant listed in the directory and additionally the 

I publication would contain a full explanation of the 
proposal. 

PROCEDURAL CHANGES IN THE COMMITTEE 

In an undertaking such as the National Labeling 
Committee, it is evident that a sufficient number 
of persons must be engaged in the formulation of 
such programs to assure adoption of its proposals. 
This participation should not be in numbers only, 
but those involved must be skilled in production 
techniques, merchandising and food law as well 
as the regulatory aspects. ·w hile there are 17 official 
representatives on the Committee, representing regu
latory and industry associations, as well as federal 
advisors from the Food and Drug Administration, 
Puplic Health Service and the U. S. Deparhnent of 
Agriculture, the Committee felt that increased mem
bership was vital to the continued success of the 
program. Patterned after the 3-A · Sanitary Stand
ards, whose membership is similar in many ways 
to the LC with both industry and state and 

federal officials represented - the Committee has 
altered its procedural guidelines. 

Under the revised procedmes three sections have 
been provided for - Regulatory, Indutsry and Ad
visory. In the drafting of a definition, standard 
or labeling proposal, each section would meet sep
arately. Only in Plenary Sessions, after each section 
has approved a proposal would the entire member
ship meet together. Under both the Regulatory and 
Industry Sections a number of ad hoc task groups 
would be formed ; their job being to formulate an 
initial draft. For example, if the Executive Com
mittee of the NLC wished to undertake a uniform 
standard for low fat milk, as it has done recently, 

PROCBDURAL GUIDELINES 

l'IATlOHAL l.ABELUiG COIOUTTEE 

KLC Chalr••n • 

HLC Vice Chair•an • 

T•bh I 

it would instruct the Industry Section to form an 
ad hoc task group comprising all segments and 
skills in the dairy industry to formulate such a pro
posal. Once this proposal is completed it is then 
transmitted to the Industry Section for approval. 
When the Industry group has completed its initial 
deliberations the proposal in first draft form is then 
forwarded through the Executive Secretary's Office 
to both the Regulatory and Advisory Sections. These 
two Sections then review the draft and alter it in 
any way they feel necessary. The draft is then sent 
back to the Indush·y Section. This exchange between 
the three Sections continues until it has received 
approval from each. 

' Vhen meeting in Plenary Session, the Regulatory 
and Industry Sections each cast . a single vote. In 
addition to the two sections voting, each official 
representative on the NLC may also cast a vote on 
the proposal. "While this may seem at first glance 
a cumbersome procedure to follow, its success and 
effectiveness h ave been proven in the 3-A Sanitary 
Standards program. 

It is believed that through the use of ad hoc task 
groups the procedmes have been greatly sh·engthen-
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ed. Regulatory and industry persons knowledgeabl e 

on a specific product would be asked to serve on a 

Task Group until the proposal h as been approved 

by the Committee. By adopting this procedure, it 

is possible to greatly increase participation in the 

National Labeling Committee and further, it allows 

the undertaking of several projects at one time. 

Initiation of new projects to be undertaken by the 

Committee can be recommended by anyone on t.he 

three sections. The E xecutive Committee, comprised 

of the officers of the National L abeling Committee, 

as well as the Chairman, Vice Chairman and Secre

tary of each section, approves the undertaking of any 

project and assigns to a section the drafting of the 

initial proposal. 

SELECTION OF A NEw ExECUTIVE SECHETARY 

VVith the resignation of Harold Barnum, as Secre

tary of DPII and the National Labeling Committee, 

to return to his responsibilities with the D enver 

Health D epartment, the Committee was faced with 

the task of finding a qu alified person to replace 

Barney. Due to the closing of DPII's headquarters 

in Ithaca, it was also necessary to fin d an office for 

the NLC which could handle correspondence, re

produce drafts and maintain the mailing list. 

A Selection Committee was formed and applicants 

for the position interviewed. At a meeting held last 

month, the NLC selected H . L. Thomasson as E xe-

cutive Secretary. "Red" Thomasson, I am sure, is 

known to many of you in his capacity as Secretary 

of the International Associa tion of Milk, Food and 

Environmental Sanitarians. W e believe his p,ast 

experience with the industry and his understandlng 

of its workings make him an excellent successor to 

Barney. "Red" will continue in his capacity as 

Secretary of IAMFES and the office of the National 

Labeling Committee is now il) Shelbyville, Indiana. 

Up to novJ, I have, in a cursory fashion, outlined the 

Committee's activities and accomplishments during 

'63. 
Let us look at its program for 1964. 
At the January meeting the following projects were 

reported by the Committee : 
1. An Industry Task Group h as been working on 

uniform standards and labeling for low fat milk, 

non-fat milk and sour cream. The initial draft for 

these three standards is expected shortly and once it 

is rep orted out it will be submitted to the tlu·ee , 

Sections as previously outlined . The urgent need 

for uniform labeling in low fat milk containing less 

than 3.25% milk fat is known to all of us. Some states 

have been meeting together in an effort to come to 

some agreement on this problem and it is hoped that 

the NLC proposal will be completed this year and 

subsequently adopted by the several states. 
2. The Committee will be reviewing the product 

names and definitions which are contained in the 

preliminary draft of the revised USPHS Milk Ordi

nance and Code and their comments submitted to 

USPHS. 
3. The third project now b efore the National 

Labeling Committee is the submission by a Regula- 

tory Task Group of a list of questions and problems 

regarding the location of labeling information on 

cartons and packages of fluid milk product. In 

short, what is a principal panel on a milk carton, 

cottage cheese container, etc. The question of what 

constitutes principal panel and its location on a 

package, for all foods, drugs, cosmetics, paint, chem

icals and similar products is now being studied in 

earnest by the National Conference on ·weights and 

!vleasures, and it behooves us to answer this question, 

as it pertains to fluid milk products, at the earliest 

possible time. Task Group Chairmen have b een 

named to these projects and personnel to serve on 

the groups are n ow b eing selected. 
In summary I would like to say the ation a1 

Labeling Committee and its activities are becoming 

better understood by regulatory and industry p erson

nel throughout the country. Under the new pro

cedural guidelines participation and interest in the 

Committee ~1 1 ould increase greatly. And through the 

selection of a new Executive Secretary and the 

acquiring of an office, the labors of this Committee 

should b ear fruit in 1964. 
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NEWS AND EVENTS 

Klenzade Seminar guests at general session . 

KLENZADE PRODUCTS HOLDS 
25th EDUCATIONAL SEMINAR 

The Ahwahnee Hotel, Yosemite National Park, 

California was the site of the 25th Educational Sem

inar held by Klenzade Products, Inc., April 6, 7. 
A more beautiful setting could hardly be imagined 

and the excellent program participated in by some 

three hundred west coast representatives of industry, 

health and agriculture department personnel was 

equally outstanding. 
Panel discussion topics were: The Chemistry of 

Cleaning, Sanitation i\tiicrobiology, Cultured Products 

Manufacture, Modern Milk Production Practices, Proc

essing Plant Sanitation, Automatic Cleaning Systems, 

Maintaining an Objective Plant Sanitation Program, 

av of which were capably conducted by panels of 
outstanding experts in their respective subjects. 

Evening consultant sessions were held with the 

areas of discussions as follows: Chemical and Bac

teriological Aspects of Cleaning, Consultants, A. J. 

Morris, Chairman, V. vV. Greene, vV. G. Jennings , 

S. B. Crecelius ; Modern Plant Layout, Consultants, 

E. S. Doyle, Chairman, R. H. Kampfer, L. D. Searing, 

A. \ iV. Hayes; Special Plant Cleaning and Mainte

nance Problems, Consultants, M. E. Held, Chairman, 

P. G. Dolan, L. J. Christensen, C. J. Rogers; Sanitation 

in Cultured Products Manufactures; Consultants, P. 

R. Elliker, Chairman, M. E. Powell, J. M. Duncan, 

vV. K. Moseley; Milk Production Practices and Pro

cedures, R. F. Rentelmann, Chairman, H. B. Toone, 

Lawrence Bouma, R. L. Severson, Carl Lorenz; Re

circulation, Spray and Automatic Cleaning Systems, 

D . A. Seiberling, Chairman, J. E. Ward, John Virgil, 

H. S. Christiansen. 

The Seminar closed with a dinner on Tuesday 

evening, April 7, with Lewis Dodson, Amarillo, Texas, 

acting as Toastmaster and C. T. Townsend, Presi

dent-Elect of The Institute of Food Technology as 

guest speaker. 
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ANNUAL MEETING 
WASHINGTON MILK SANITARIANS 

ASSOCIATION 

\ .Vash ington Mil k San itarians As~oci a tion E xecutive Board 

elected at th e annual meeting. From left to right : Ben Luce, 

Secretary-Treasurer, Ol ympia; C. 0. Johnson, President, Bell

ingham; Howard Copenhaver, Past President, Moses Lake; 

Fred Fohn , Chairman, Southeastern vVashin&rton Section , 

Yakima; Kenneth Kassuhe, Chairman, Northwestern Section, 

Bellingham; L. A. vVeddle, Chairman, North eastern Section, 

Spokane; Sycl Suckling, President-E lect, Seattl e; and F red 

Nyland, Chairman, Southwestern Section, CentraUa. 

The annual meeting of the Washington Milk Sani

tarians Association was held on March 24, at Wash

ington State University, Pullman, in conjunction with 

the 32nd Institute of D airying. 
Topics discussed of particular interest to sani

tarians included "What D o \iVe Mean By Milk 

Quality" and ''How D o \Ale Insure Clean Equipment?" 

by Dr. C. K. Johns; "Millipore and Direct Micro

scopic Count Technique for D etermining Bacterio

logical Quality of Milk" by Dr. Lloyd 0 . Luedecke; 

"Revisions in the USPHS Milk Ordinance and Code" 

by Milton E. H eld; and a Mastitis Control Program 

symposium with Dr. T. L. Forster, Dr. C. R. Spencer, 

Dr. John Barnhart, Cameron S. Adams, and Roy T. 

Olson. 
President Howard Copenhaver presided over the 

Washington ~~Iilk Sanitarians Association business 

meeting at which surprise and disappointment were 

expressed by bacteriologists, supervisory personnel, 

and industry that the Direct Microscopic Count meth

od was not included as an official method in the new 

proposed Milk Ordinance and Code. 
Dr. F . Vl . Crews, Director of the Sta te D epartment 

of Agriculture laboratory and Chairman of the Wash

ington Milk Sanitarians Association Laboratory Com

mittee, and who is in charge of the certification pro

gram of industry laboratories in the state, stated that 

by experience, correlation was actually greater with 

DMC than on standard plate count when determi

nations were made by trained, experienced personnel. 

Agencies not routinely using the DMC method ob

viously do not realize its importance and how much 

more information it actually gives concerning milk 

quality. Dr. Crews and other members of the Asso

ciation stated that it would be ridiculous to elimin

ate D MC especially since the plate method tells us , 

so little about milk quality on bulk tank milk, and · 

leucocyte counts are so necessary to mastitis control 

programs. Dr. Hibbs, Owner of the Hibbs Com

mercial Laboratories at Boise, Idaho, and Dr. Lue

decke. Washington State University bacteriologist, 

and other bacteriologists present at the meeting, 

agreed that this would definitely be a backward step 

and a disservice to consumers, regulatory agencies, 

and the dairy industry alike. 
Committe'C! reports were given and the follovving 

officers elected: President, C. 0 . Johnson, Belling

ham; President-Elect, Syd Suckling, Seattle; Secre

tary-Treasurer , Ben Luce, Olympia; Auditors, Clay

ton Gustafson, Vancouver and Robert Freimund, 

Seattle. 
Dr. C. K. Johns spoke on the subject "What is 

Milk Quality" at the Milk Sanitarians dinner meeting 

in the evening. 

MICHIGAN ASSOCIATION OF 
SANITARIANS ANNUAL MEETING 

MARCH 17,18 

The Michigan Association of Sanitarians Annual 

Meeting held at the Kellog Center, East Lansing, 

Michigan, March 17, 18 was attended by a record 

crowd. The program was excellent and sessions were 

well attended. 
Sam Stephenson received the Sanitarian of the 

Year A ward. Ralph Florio reported on the activities 

of the Committee on Affiliation with IAMFES and 

introduced "Red" Thomasson, E xecutive Secretary 

of IAMFES. The fo llowing officers were elected : 

President, Frank P e abody; President-Elect, Sam 

Stephenson ; Secretary, Owen Birchman; Treasurer, 

Armin Roth ; Past President, Roger Lewis; Directors : 

Bruce Reynolds, Norman Papsdorf, Kenneth Cotter, 

Edward Dubiel, David McMullen. 

UNIVERSITY OF MISS.OURI OFFERS 
COURSE IN ENVIRONMENTAL SANITATION 

The University of Missouri is offering an eight

week course of field practice in Environmental Sani

tation from June 15 to August 7, 1964. Emphasis 

will be placed upon practical experience under the 

supervision of experts in the respective fields covered, 

viz., food and milk, water and sewerage, swimming 

pools and plmnbing, vector control, housing and com

munity development, and laboratory controls. 

, 
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3-A COMMITTEES ADOPT NEW STANDARD, 
PRESENT PLAQUE AT FLORIDA SESSIONS 

The 3-A Sanitary Standards Committees adopted as 
final a new 3-A Sanitary Standard for Dry Milk Sifters 
at their regular meeting held May 5-7 at The Ameri
cana Hotel, Bal Harbour, Florida. 

The Committees also approved a series of amend
ments to nine published 3-A Standards, providing a 
cross reference to the 3-A Plastics Standard. 

Tom A. Burress was honored at the sessions as 
the second recipient of the 3-A bronze plaque for 
distinguished services to the 3-A Sanitary Standards 
program. The first recipient, honored at the group's 
October meeting last year, was Dr. E. H . Parfitt. 
Mr. Burress, recently retired from The Heil Co., is 
a veteran of many years in the 3-A Committees. 

Ninety delegates, representing regulatory sani~ari

ans, U. S. Public Health Service, equipment fabri
cators and dairy processors, were on hand for the 
three-day meeting. 

Tentative standards for welded pipelines, dry milk 
sifters, and dry milk fillers were considered, as well 
as proposed amendments to the 3-A Fittings Stand·· 
ard, the 3-A Pump Standard, and the 3-A Accepted 
Practices for Air Under Pressure. Stainless steel, 
nickel alloy and surface cleanability were subjects of 
comprehensive committee reports. 

The groups' next session will take place March 30-
April 1, 1965, in Kansas City, Mo. 

3-A Sanitary Standards for dairy equipment are 
the result of cooperation among three groups: ( 1 ) 
dairy processors , the users of dairy equipment; ( 2) 
dairy industrial suppliers and equippers, the manu
facturers and sellers of dairy equipment; and ( 3 ) 
public health officials and sanitarians, the regulatory 

i officials under whose jurisdiction the equipment is 
installed and used. 

The 3-A program, which is supported by every 
national dairy trade association, is an entirely voltm
tary undertaking which has resulted in standards 
being issued for 23 items of dairy industrial supplies 
or equipment. 

Generally speaking, 3-A standards are acceptable in 
public health jurisdictions in nearly every town, city, 
or state in the United States. The 3-A Sanitarv 
Standards are cited in the recommended Milk Ordi
nance and Code of the U. S. Public H ealth Service. 

BOOK REVIEW 
l 

Da.·nish Da·iry·i.ng, Einar Petersen. Translated by G. 
H . Vhlster and published by the Technical Dairy 
Publishing House, Copenhagen, D enmark, 1963. 

This publication of 153 pages of text on dairying 
in D enmark is vvell written and adequately illush·ated. 

It discusses the geography and climate of D enmark, 
its agriculture, the cooperative movement, and es
pecially the educational and research programs in 
agricultme and the dairy industry. The material on 
dairy cattle describes the breeds, presents production 
statistics and information on recording soci!ities, feed
ing and diseases. Emphasis is placed upon dairy 
plant construction, technology, equipment, organiza
tion, and operation . The manufacture of butter, 
cheese, ice cream, condensed and dry miik is explained 
in detail with special attention paid to th~ fluid 
milk industry. Additional information is provided 
on the government control of dairy foods, quality 
control, promotion, dairy organization and world 
trade in D anish dairy products. This book of ref
erence should be in the library of anyone concerned 
with the dairy industry. 

-H. Macy 

SOUTH CAROLINA ASSOCIATION 
MEETING JUNE 11, 13 

The South Carolina Association of Sanitarians will 
hold its annual meeting in conjunction with the South 
Carolina Public Health Association on June ll-13, 
1964 at the Ocean Forest Hotel, Myrtle Beach, South 
Carolina. 

The Sanitarian's sectional meeting will be held on 
Friday, June 12th, A.M. and the business session in 
the P.M. Speakers at the Sanitarian's sectional meet
ing will be : 

W . E. Garner, P .E., in charge of U. S. D epartment 
of Agriculture, Southeastern Cotton Ginning Labor
atory, Clemson University, Clemson, S. C. His topic 
will be "Air Pollution In Cotton Ginning". 

Harold P. Kramer, P. E. , Director, Robert A. Taft 
Sanitary Engineering Center, Cincinnati, Ohio. His 
topic will be " ew Ideas In Urban And Rural Sani
tation." 

V1/e extend to members of the International an in
vitation to visit with us. 

E. Marion Causey, Jr. 
Secretary-Treasurer 

CONFERENCE OF FIELDMEN AND 
SANITARIANS AT THE UNIVERSITY 

OF KENTUCKY 

''vVe should all be proud of the achievements of 
our dairy farmers . . . Efficiency on the farm has 
brought about the greatest increase in production per 
man of any segment of our population," stated Glenn 
Lake, president of the National Milk Producers Fed
eration at a recent Conference of Fieldmen and Sani
tarians at the University of Kentucky. 
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In his address to a luncheon gathering, Nlr. Lake 
went on to discuss some of the problems facing dairy 
farmers as a result of changing times. He concluded 
that all segments of the industry must work together, 
being guided but not tied to the past. "Past ex
periencies should be a guide post - but not a hitch
ing post," he told the group. 

The meeting of Fieldmen and Sanitarians was 
sponsored by the Deparbnent of D airy Science, Uni
versity of Kentucky and the Kentucky Association of 
Milk and Food Sanitarians. Each group was respon
sible for planning the program for one day of the 
two day sessions . 

Speakers from other Universities on the program, 
Dr. J. L. Albright, Department of Animal Science, 
Purdue University and Professor J. M. Jensen, De
partment of Food Science, University of Michigan. 
Dr. Albright was a key speaker on a mastitis prob
lem discussion while Professor Jensen discussed var
ious aspects of sanitation. 

Other speakers and their affiliations were: Vernon 
Berry, Swift & Co., Lebanon, Ky. , J. D. Bowers, Bor
dm Co., Columbus, Ohio; Wallace Campbell, State 
D epartment of Agriculture, Frankfort, Ky.; R. L. 
Connor, Kyana Milk Producers Association, Louis
ville, Ky.; Dudley Connor, Kentucky D epartment of 
Health, Frankfort, Ky. ; R. L. Cooper, Calloway 
County, Murray, Ky.; AI Didier, Dean Milk Co. , 
Louisville, Ky. ; Dawson Eckler, Kraft Foods Co. ; 
Taylorsville, Ky.; W. D. Long, Chappell's Products, 
Campbellsville, Ky.; Earl Netherland, Carnation Milk 
Co., Campbellsville, Ky.; H. V. Marshall, Borden Co., 
Hopkinsville, Ky.; Harold McCmry, Southern Belle 
Dairy, Somerset, Ky. ; Kenneth Mennen, Armour 
Creameries, Springfield, Ky.; Ed Napier, Sealtest, 
Louisville, Ky.; Steve Sandlen, Kentucky D epartment 
of Health, Frankfort, Ky., and members of the staff 
of the University of Kentucky. 

NATIONAL ·RESTAURANT ASSOCIATION HOLDS 
CONFERENCE WITH PUBLIC HEALTH 

ORGANIZATIONS 

Taking part in a meeting convened by the NRA 
in Chicago of some of the nation's leading public 
health organizations are (clockwise): Ward Duel, 
representing the National Association of Sanitarians; 
Thomas Gable of the National Sanitation Foundation; 

Dr. Edward Press of the Association of State and 
Territorial Health Officers; William Clements, Chair
man of the NRA's Public Health and Safety Com
mittee; M. B. Crabil of the Conference of ~vlunicipa l 

Public H ealth Engineers; J. M. Jarrett of the CO!l 
ference of State Sanitary Engineers; Edwin Ruppert 
of the U. S. Public Health Service; Donald Green
away, 1 RA Executive Vice President; H. L. Thomas
son of the International Association of Milk, Food 
and Environmental Sanitarians'; ·walter F . Snyder 
of the National Sanitation Foundation; Dr. Douglas 
H. Fryer of the Association of State and Territorial 
Directors of Local Health Services; Hardy Watson 
of the National Society of Professional Sanitarians; 
John H. Fritz of the U. S. Public Health Service; 
Cyril L. Kegler, Chairman Emeritus of NRA's Pub
lic Health and Safety Committee; TRA President 
J. VV. Putsch, and Vernon Cordell, TRA Staff Direct
or of Public Health and Safety. The conferees dis
cussed methods to establish more effective lines of 
communication beh¥een the food service industry 
and public health and sanitarian organizations, in
cluding the pooling of knowledge, both technical and 
operational, to provide better and more uniform guid
ance for food protection programs. 

O.RANGE COUNTY, CALIF., HEALTH 
DEPARTMENT WINS AWARDS FOR 

SANITATION, FOOD SERVICE P,ROGRAMS 

The Health D eparbnent of Orange County, Calif., 
was named l\ll ay 6 to receive both of hvo major 
awards in a nationwide competition for having de
veloped outstanding programs in environmental health 
and in food and drink sanitation. 

Since the Samuel J. Crumbine Awards were es
tablished in 1955, no other health department has 
won in both categories in any one year. The 1964 
Competition was open to more than 1,200 local 
health unit-s throughout the United States. 

"Vigorous measures taken by the Orange County 
Health Department to deal with a complex of prob
lems arising from a more than three-fold increase in 
population over the past 10 years were a key factor 
in the jury's decision," according to Howard E. Hough, 
secretary of the Public Health Committee of the 
Paper Cup and Container Institute, sponsors of the 
Crumbine Awards. 

The awards are made annually in memory of Dr. 
Samuel J. Crumbine, Kansas state health officer, 
whose theories and practices are heavily drawn upon 
by modern health departments. Dr. Crumbine, who 
died in 1954 at the age of 91, was a vigorous foe 
of the "common" drinking cup and sought to edu
cate the public on the value of paper cups in pre
venting the spread of disease. 

, 

( .. 
I 



I .. 
l 

NEws AND EvE -Ts 

"Leading public health officials and educators on 
the awards jury for 1964, took due note of the fact 
that Orange County faced an enormous challenge 
in developing uniform health and sanitation services 
for no less than 23 cities, plus unincorporated areas, 
each with its own problems, needs and characteris
tics ," Mr. Hough said. 

"The D epartment has analyzed its existing prob
lems carefully and organized to meet them. It has 
made more than the usual use of other community 
resources and has involved them in its programs . It 
has shown excellent leadership in steering the com
munity toward whatever measures might be needed 
to solve individual problc::ms," he added. Orange 
County, south of Metropolitan Los Angeles, has had 
to cope with a population growth from 216,224 in 
1950, to an estimated 1,000,000 in 1963; a shift from 
an agriculhual to industrial economy; and a highly 
mobile population including many aged and retired 
persons who "create both medical and social prob
lems." 

The Department's presentation for the awards un
derscored these accomplishments: 

• Radiological Health-The future radiation prob
lem was assessed in 1963, and a program is now 
well under way with the hiring of a health physicist 
and appointment of a radiological health technician . 

• Hospital Infections Control-Department sani
tarians play a significant role in this "team effort. " 
They present training programs for hospital person
nel, and consult on environmental sanitation matters. 

• Accident Prevention-An epidemiological survey 
of glass door accidents was made, and the Depart
ment currently is h·ying to have an ordinance adopted 
requiring safety glass in new and replacement doors 
~tnd panels. 

• Fly Control-Fly control research project , em
ploying two entomologists , is believed to be "unique 
among local health departments." \iVork over the 
past 5 years with a county-wide fly control advisory 
committee illustrates community participation in solu
tion of a mutual problem. 

• Land Development-The D epartment reviews all 
proposed subdivisions for water supply and sewage 
disposal. The program is "a prime example of pre
ventive public health ," developed out of a definite 
community need through · the efforts of many groups. 

Among other activities, the Department reviews all 
new proposed sewage treahnent systems and dis
charges, has surveillance over oceanside sports areas, 
sets standards for construction of food handling es
tablis·hments , and conducts a food handler training 
program. 

The Crumbine environmental health award for 
1963 was won by Lake County, Ill. , in Chicago's 
northern suburbs, and the award for food and drink 
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sanitation went to Hamilton County (Cincinn ati ), 
Ohio. 

Judges for the 1964 awards were H arold S. Adams, 
University of Indiana; Winona Bannister , Society of 
Public Health Educators ; George H. Eagle, Ohio D e
partment of H ealth; Ralph T. Fisher, New Jersey 
D epartment of Health ; Dr. Harald M. Craning, United 
States Public Health Service; Morton S. Hilbert, Uni
versity of Michigan. 

'ALL PROCESSES GO' IS THEME 
OF DAIRY AND FOOD INDUS.TRIAL 

EXPOSITION OCTOBER 4-9, 1964 

"All Processes Go!" will be the theme of the Dairy 
and Food Industrial Exposition to be held October 
4-9, 1964, at Chicago's McCormick Place, with more 
than 300 exhibitors. 

John J. Weldon, Bessire & Co., Inc. , chairman of 
the Exposition Attendance Promotion Committee, an
nounced the show's theme at the annual meeting of 
the sponsoring organization, D airy and Food In
dustries Supply Association. 

"The phrase describing this year's E xposition could
n't be more apt than 'All Processes Go! '" Mr. W eldon 
said, "Not only will this show be of more interest 
to food processors than ever before, but E xposition 
plans are coming along A-ok!" 

Speaking at the April 2 business session of the 
supplier-equipper organization's 45th annual meet
ing in Scottsdale, Ariz., Mr. \i\Teldon went on to re
veal promotional plans for the autumn Exposition in 
Chicago, which embraces other-than-dairy food in
dusb·ies for the first tin1e this year. 

At the same morning session, Emil Howe, Ladish 
Co. , Tri-Clover Division, chairman of the Exposition 
Credentials Committee, announced publication of 
the associations newly revised Credentials Booklet, 
a handbook of rules for admission to the giant bien-
nial show. .. 

Generally speaking, the E xp osition, an indushial 
show, is open only to those with a direct vocational 
interest in the displays . With admission by badge 
only, fees are charged only to those suppliers and 
equippers not exhibiting in the show. Processor cus
tomers, educators, scientific and technological per
sonnel, government officials, etc., are admitted with
out charge. 

Exhibits will include nearly every item of equip
ment and supplies or service required by dairy and 
food processors . Featured will b e processing equip
ment, evaporators, pasteurizers, homogenizers, free
zers, tanks, conveyors, etc.; cleansers, sanitizers and 
refrigerants; containers and packaging equipment; 
trucks, bodies, over-the-road transport and transpor
tation equipment; ingredients, emulsifiers, stabilizers, 

sweeteners, vanilla, chocolate, and other flavorings; 
point-of-sale refrigeration equipment, display cab
inets, dispensers and vending machines; publications , 
advertising programs, architectural services, financial 

'· aids, accounting systems, and other specialized serv-
ices. 

PUBLIC HEALTH SERVICE 
TRAINING COURSE 

The Public H ealth Service will conduct a 3-day 
training course, Milk Pasteurization Conh·ols and 
Tests, September 9-11, 1964, at the Robert A. Taft 
Sanitary Engineering Center in Cincinnati, for sani
tarians engaged in milk sanitation programs. In
struction covers the principles of pasteurization con
trol operation and includes laboratory practice in the 
procedures for effective pasteurization. The course 
is conducted by personnel of the Division of En-
vironmental Engineering and Food Protection. ' 

For more complete information concerning the 
course, see the new Bulletin of Courses which is 
available on request. Applications or requests for 
information should be sent to the Director, Training 
Program, Robert A. Taft Sanitary Engineering Cen
ter, Cincinnati, Ohio 45226, or to an appropriate 
PHS Regional Office. No tuition or registration fee 
is required. 

ATKINS PROPOSES INTER-AMERICAN HIGH
WAY SANITATION AUTHORITY' 

Sanitary engineers of the middle Americas have 
been presented with a proposal to improve sanitation 
standards along the three thousand-mile-Inter-Ameri
can Highway, linking the U . S., Mexico, Guatemala, 
El Salvador, Nicaragua, Costa Rica, and Panama. In a 
speech presented at the IV Sanitary Engineering Sem
inar for Central America and Panama at Panama 
City, Panama, on D ecember 3, 1963, the Chief En
gineer, C. H. Atkins , set forth this blueprint for action: 

"For some years now the various Central American 
governments have had under consideration and inter
country compact or authority for maintaining and 
operating the Inter-American Highway. Such an au
thority would establish and maintain minimum stand
ards for the condition of the Highway in all the mem
ber countries. 

"At this time, I would like to propose similar inter
country cooperation for handling all sanitation and 
environmental health matters along the Highway. 
Safe water supplies, sanitary means of excreta and 
refuse dispcsal, vector control, and good sanita
tion in restaurants and motels are, of course, essen
tials. These necessities for environmental health re-
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quire adequate facilities and services. The sanitaq 
maintenance of way stations, such as automative serv
ice stations and recreational areas, also is an impor
tant aspect of this program. An Inter-American High
way Sanitation Authority, among other things, would 
set overall sanitation standards for tourist facilities , 
secure their implementation, and certify those es tab
lishments meeting such standards. 

"As I visualize it, such an Authority could operate 
under the p olicies of a Governing Board comprised 
of representatives from the various member countries . 
The Pan American H ealth Organization could pro
vide technical assistance in close collaboration with 
the Authority and member countries. It would b e 
expected, however, that each country would provide 
staff and other resources insofar as available to im
plement and main tain the public health program 
along its respective segment of the Highway. It 
would seem appropriate for the member counh·ies 
to contribute funds on an equitable formula basis 
for the support of the Authority. In its early stages, 
however, the Authority might also obtain financial 
support from other sources. 

The objectives of good environmental health fa 
cilities and services along this Highway would b e 
twofold : ( 1 ) to immediately serve the travellers and 
enhance trade and ( 2) to demonstrate en viron
mental health planning and sanitary engineering 
techniques worthy of emulation throughout each par
ticipating country. 
'Reprinted from The Engineering Newsletter, U. S. D ept. 
of Health, Education and W elfare, Vol. 2, No. 1, 1964. 

SYMPOSIUM ON FOOD AND CIVILIZATION 
MAY 15-17, UNIVERSITY OF CALIFORNIA 

Social scientists, food science experts, and mem
bers of the health professions throughout the nation 
will meet for a symposium on "Food and Civilization" 
May 15-17 at the University of California, San Fran
cisco Medical Center. 

The program is presented by University of Cali
fornia, Davis, and Continuing Education in Health 
Sciences, University Extension, to examine new re
search in nuh·itional science, and to explore the social 
implications of food resource problems. 

"The necessity for planning and restraint, for a care
ful evaluation of human needs and planetary resotuces 
is most apparent and most urgen t," states Seymour 
M. Farber, D ean of Educational Services and Direc
tor of Continuing Education in Health Sciences . 
"Civilization requires that man be, not merely fed, 
but adequately fed . If civilization should fail to meet 
this challenge, all of its other achievements vvill be in 
vain." 

The symposium staff will b e faculty members of 

universities throughout the United States and guest 
faculty George L. Mehren, U. S. Assistan t Secretary 
of Agricu lture, author Mary K. F. Fisher; Time editor
in-chief, Henry Lu ce; Philip M. Wagner, Baltimore 
Sttn editor, and vVi lliam Vogt, Secretary, The Conser
vation Foundation, New York. A group of San Fran
cisco restaurateurs will also serve as resource staff in 
ethnic and cultural food patterns. 

The symposium will be presented as a two-paTt 
program. The fi rst session on Friday, May 15 is 
planned for members of the health science professions 
and will be devoted to medical and technical aspects 
of nutrition and to recent research in the field. The 
second half of the program, May 16-17, will be open 
to the public and will explore social issues arising 
from food supply problems and population growth . 

Further information and enrollment forms are avail
able from Continuing Education in H ealth Sciences, 
U. C. :~vl eclical Center, San Francisco 22, Calif. 

ABRAHAM W. FUCHS 
SAN. ENG. DIR, USPHS, RETIRED1 

When Abraham Fuchs retired on March 1, 1956, 
he had completed a rich 40 years of duty with the 
Public H ealth Service. Many of his friends and 
associates will remember him primarily for his work 
in the milk and food sanitation field; he was chief 
of the Milk and Food Branch from 1940-1952. How
ever, his experience extended broadly beyond the 
milk and food field. He also saw duty in a local 
sewerage commission, in water pollution control, in 
malaria conh'ol activities, and in foreign assignments. 

One of his former associates was heard to remark 

HANG THIS 
COLD-BLOODED 
KILLER! 
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milk room, barn, etc. 
of Flying lnsects-24 Hours a Day 

Forget sprays, aerosols, applicators. 
New Lazaru s Vapo-Kil res in strip con
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of insect-lethal Vapona® fumes. Harm
less to hum ans and an imals when 
used as directed, one 10-inch Vapo-Kil 
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that "Abe always attacked the problems of the day 
with a minimum of muss and fuss." In dealing with 
his subordinates, even under difficult circumstances, 
he maintained a calm and kindly manner. 

Mr. Fuchs was born on February 2, 1892, in New 
York City, and attended public schools there. Sub
sequently, he attended Cornell University, attaining 
the C. E. degree in Civil Engineering in 1913. H e 
was aided in college by two scholarships, in one of 
which he placed highest competitively in New York 
County. As a young man, he was an active participant 
and leader in boys' literary, social, and athletic 
activities. 

He was a junior engineer with the Baltimore Sewer
age Commission from 1913-1916 and served short 
periods with the Lehigh Valley Railroad Bridge De
partment and the State Barge Canal (New York ) 
before entering the Public H ealth Service in 1916. 
His PHS experience from 1916-1927 was primarily in 
the malaria control field, taking him to such States 
as Tennessee, Mississippi, North Carolina, and Flori
da. However, during this period he also participated 
in field studies of trade wastes in Cincinnati, Ohio, 
and in studies of health practices of the 100 largest 
cities in the U. S., with headquarters in Baltimore, 
Md. 

From 1927-1952, Mr. Fuchs served principally in 
the milk and food sanitation field, having assign
ments in i\tlississippi, Connecticut, New York, and 
Washington, D. C. H e was commissioned in the 
Regular Corps in 1930 with the Full grade rank. 
From 1933-1940 he was assistant chief, Office of Milk 
Investigations. His service in the milk and food 
sanitation field spanned the period in U. S. history 
when greatest strides were made in the develop
ment and extension of milk pasteurization . The shift 
from raw milk to pasteurized milk has been one of 
the major positive health developments of this cen
tmy in the United States. Technically, his interes t 
in milk sanitation focused on sanitary design and 
adequacy of pasteui ization equipment. He develop
ed basic design criteria for leak-protector valves on 
vat pasteurizers as well as for milk regenerators . 

Following his assignment as chief of the Milk 
and Food Branch, he served as chief of H ealth and 
Sanitation Division to Israel and as senior public 
health consultant to Jamaica, British West Indies. 
S·ince retirement he has continued to be active as a 
consulant on food sanitation to tl1e V·/ orld Health 
Organization and to the Public H ealth Service. 

Mr. Fuchs has been a nationally prominent figme 
in his field for many years, his name appearing in two 
editions of Who's Who in American Jewry, Who's 
Who in the East, and other similar publications. H e 
has authored or co-authored over 60 technical papers 
and edited several official PHS publications. 

V\Tith his wife, Hanna, he resides at 4545 Connecti
cut A venue, Vlashington 8, D . C. He spends con
siderable time with his two grandchildren and enjoys 
keeping in touch with his friends and former associ-
ates. !· 

'Reprinted from The Engineering Newsletter U. S. D ept. 
H ealth, Education and Welfare, Vol. 2, No. 1, 1964. 

U. S. DAIRY PRODUCTS 
A HIT SHOW IN THE 42ND 

MILAN FAIR APRIL 12-25, 1964 

The Milan Fair, one of Italy's major commercial 
events in the business world, included U. S. dairy 
products this year. Las t year's show attracted hun
ch·eds of exhibitors from 82 counh·ies and was attend
ed by more than 4,200,000 visitors from 130 different 
countries . 

Dairy Society International, Foreign Agricultural ' 
Service and Bresler International Enterprises, Inc. , 
are cooperating to manufacture and sell U. S. re
combined dairy products and instantized dairy prod
ucts . 

Represmting D airy Society International and the 
U. S. dairy industry will b e Mr. F . Patrick Heffernan, 
Jr. , Operations Manager for the Genesee Valley Co
operative, Inc., Rochester, New York. Mr. Heffernan 
was raised on dairy farms in ew York, Pennsylvania 
and Vermont. H e is a graduate of Cornell Univer
sity with a B.S. in Dairy Industry. 

Representing Bresler International Enterprises will 
be Harry 0 . Bresler Secretary-Treasurer of the Bres
ler Ice Cream Company and Richard Van Cleave, 
Executive Vice-President of the same firm . Robert 
F. Lenick, a Bresler Plant Production Specialist, will 
supervise equipment installations and production dur
ing the fair. 

Mr. Heffernan will be responsible for sampling 
and selling U. S. dairy products to the estimated 4.5 
million visitors. D elicious ice cream sundaes, milk 
shakes, recombined whole milk and fl avored milk 
drinks as well as instant nonfat dry milk and instant 
chocolate mix will be demonstrated and market 
tested under actual sales conditions. Mr. Heffernan 
will also answer questions regarding availability and 
pricing procedures of U. S. dairy products. It is ex
pected that many importers and brokers ·will visit 
the dairy booth where they can sample and examine 
the most common U. S. dairy products, including 
butter and cheese. In addition to the demonstration 
and sales of dairy products, a display will emphasize 
the aspects of production, merchandising, and the 
easy adaptability of dairy products to international 
trade. 

Cooperating U. S. companies with products on dis-
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play are: Alpha Aromatics, Inc. , American Food Lab
oratories, Inc., Carnation Company, Crystal D airies, 
Dairy Maid Products, Germantown Manufacturing 
Company, M. E. Franks, Inc., Pet Milk Company, 
Sanna Dairies, and ·w eldon Farm Products. 

A complete Bresler Franchise plant designed to 
process and attractively retail dairy products will be 
set up on the exhibit floor. This plant will recom
bine High Temperature Continuous ( HTC ) pasteu
rize, homogenize, and attractively package some 50 
gallons or more of milk and flavored milk products an 
hour or an equal volume of ice cream mix. All equip
ment is of the latest des ign and provides for the 
highest standards with modern production efficiency. 

The major components of the plant in Milan are 
a recombining funnel system, HTC pasteurizing sys
tem, an homogenizer, plate cooler , fluid packing ma
chine, a walk-in dairy case, ice cream freezer, ice 
cream holding box, industrial ice builder and hot 
water heater, a case and bottle washer, a milk dis
penser and a bulk milk tank. 

:rvir. Bresler and Mr. Van Cleave will explain their 
"turn-key" plant and discuss its availability on a 
franchise basis to interested parties visiting the fair. 
Potential buyers are expected to come from Spain, 
North Africa, Greece, Italy, and many other countries 
in Europe and South America. 

A relatively small but complete recombining oper
ation of this kind can b e widely applied in many 
countries and offers a marketing opportunity for 
commercial sales of nonfat dry milk and anhydrous 
milk fat. 

The 1964 Milan fair represents the first major trade 
fair participation by Dairy Society International and 
Foreign Agricultural Service in Italy, and constitutes 
the 39th such operation where Dairy Society Inter-

; national has featured dairy products. 

THE BOTULISM PUZZLE1 

The year 1963 has become notable in public health 
circles as that marked by the first epidemic of botu
lism in over 30 years, caused by commercially proc
essed food products. The canned tuna and smoked 
whitefish episodes have received wide publicity in all 
channels of popular communication. However, health 
officials and food tecl1nologists alike have been puz
zled by the lack of an explanation for these out
breaks which is fully consistent with all the known 
facts . 

{ he serious consequences of food poisoning by 
botulinus toxin and the public apprehension created 
by these outbreaks led to a symposium sponsored 
by the Division of Environmental Engineering and 
Food Protection of the U. S. Public Health Service 
held in Cincinnati in January. An array of outstand-

ing experts in the field reviewed the status of cur
rent knowledge related to the epidemiology, the 
causative organism, the clinical manifestations and 
treatment, and the prevention of botulism. 

In brief, the deliberations of the symposium re
vealed large and significant gaps in current scientific 
knowledge bearing on the problem, the closing of 
which should be a matter of serious concern to all jf 
further recurrences of similar episodes are to be 
prevented. While the adoption of more stringent 
regulations by public health agencies at all levels 
has been initiated, it is far from clear that these are 
based on adequate knowledge or that even if fully 
enforced, they can totally preclude all possibility of 
future trouble. 

The Clostridia are omnipreset1t in man's environ
ment and the member of the species botulinum are no 
exception to this rule. Being strict anaerobes, how
ever, they pose a threat to foods only when viable 
survivors persist under conditions where oxygen is 
absent (as in hermetically sealed containers) and 
where favorable pH and temperatures prevail. Non
acid foods have been traditionally regarded as most 
susceptible. Under favorable conditions, the organ
ism grows and produces its toxin, which recent bio
chemical investigations reveal to be one of the most 
potent poisons known. As little as 0.25 microgram 
(one four-millionth of a gran1) of the pure substance 
may be a lethal dose for man. 

Because of the difficulties of differential diagnosis 
( the majority of medical practitioners have never 
seen an authentic case of botulism ) and tl1e lack of 
positive therapeutic measures, the mortality rate from 
the disease is high ( 40-50 percent ) . The efficacy 
of even the specific antisera is questionable especially 
when the patient is not seen until after the neurolog
ical symptoms have become dominant. 

In the entire United States, there is currently only 
one licensed manufacturer of botulinus antiserums 
and that one presently produces only two of the five 
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(possibly six) specific types which have so far been 
identified . Type E, which was responsible for the 
most recent epidemics, is not one of the two b eing 
produced. 

The practical non-existence of botulism from the 
constm1ption of commercially canned foods is a 
credit to the canning industry. To what extent recent 
innovations in food processing, packaging, and dis
tribution pose a new threat to public health from 
this disease is not known. Prudence dictates that 
the handling of susceptible foods by new methods be 
approached with extreme caution until further in
tensive research has substantiated their safety. 
'Reprinl·ecl from Food and Drug Research January 1964, ~ o. 
37. 

FOOD COMMISSIONERS OF THREE 
NORTH AMERICAN COUNTRIES TO 
ADDRESS FOOD UPDATE SEMINAR 

Talks by Food Commissioners of the United States, 
Canada and Mexico will be a feature of International 
Day at "Foods On The Move," the next in the series 
of Food Update seminars sponsored -by the Food 
Law Institute, Inc. , which will b e held June 15-19 
at the St. Moritz Hotel, New York. Representing 
their governments will be John L . Harvey, U. S. 
D eputy Commissioner of Food and Drugs, L. I. 
Pugsley, Associate Director, Food and Drug Direc
torate, Canadian Department of National H ealth, and 
Dr. Rafael I. Frisbie, Director of Food and Drug 
Control, Mexican Ministry of H ealth . 

Other International Day speakers will devote their 
talks to the growing international movement of foods 
and to satisfying the increasing demands for quality 
and convenience in serving the modern world travel
er. Th e food law session will place special emphasis 
on recent developments in international food legis
lation and standards. 

The upcoming seminar will also examine some 
basic new developr~1ents in food processing such as 
drying and preservation, but the bulk of the sessions 
will be devoted to the titl e theme: Foods On The 
Move. Airline, railway and roadside food service 
experts will discuss with food manufacturers their 
present and future requirements and examine trends 
in these important fields. 

Speakers and the full program will be announced 
shortly. Those planning to attend should con tact 
Dr. Ed'vvard A. Nebesky, Food Law Institute, Inc. , 
205 East 42nd Street, Ne'vv York, I ew York- 10017, 
212 ~viU 6-2220. The school has reserved a number 
of rooms at the St. Moritz Hotel, but due to the 
anticipated shortage of accommodations during the 
World's Fair, it is sugges ted that plans be made as 
early as possible. 

CHCIAGO HOUSING BU.REAU NOW 
HANDLING ROOM REQUESTS FOR 

WEEK OF DAIRY AND FOOD SHOW 

Room reservations are now being accepted in Chi
cago for the week of the D airy and Food Industrial 
Exposition, October 4-9, 1864 - a week which will 
also see the staging of conventions by numerous dairy 
and food industry associations there. 

Because of the large numbers of persons who will 
attend the exposition and concurrent conventions, all 
hotels are pooling their rooms in a central housing 
bmeau to which one should write for reservations . 
The address is Chicago Convention Bureau, 332 South 
Michigan A venue, Chicago, lll. 60604. 

Classified Ad 
FOR SALE 

Single Service milk sample tubes. For further informa· 
tion and a catalogue please write, Dairy Technology, Inc., 
P. 0. Box 101, Eugene, Oregon. 

Wh~~~~reon 
MON'ARCH 
CLEANING 
PROGRAMS 

Find out why: 

"THERE'S NOTHING LEFT ON 
EQUIPMENT BUT SHINE! 

Check with your Dairy ... Farm Supply 
Dealer or write for FREE "Planned 
Programs" folder. 

SEP-KO CHEMICALS, INC. 
3801 N. E 5th - Minneapolis 21 Minn. 

Sep-Ko Chemicals of Canada L TO. 

Toronto , Ontorio, Canada 
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Why food processors spell clean with a "K'' 
"K" is the eleventh letter in the alphabet ... but for modern cleaning and 
sanitizing in food processing plants it tells the whole story from A to Z. When 
you add the "K" from Klenzade you add a new concept in completely con· 
trolled sanitation programs. The Klenzade Complete Plant Quality Program 
makes food processing simpler, quicker and safer and includes all necessary 
dete.rgents , sanitizers and application equipment. From Vega-Kieen to Klenz
Mate, there's a Klenzade product formulated to efficiently solve each and 
every one of your sanitation problems. 

A Klenzade technical representative will be happy to help you improve your 
products. Write today. We'll reply promptly. 

For Completeness, Quality and Cost-Cutting, it's KLENZADE PRODUCTS, 
Dept. 00, Beloit, Wisconsin . 



• • 
A DairY Scientist 

speakS out about Milk. 

But we think we would be wrong If we did 
not .,.ake available to you solfte of the things 
that Or. Gibson told a group of Surge Dealers 

when he ta\ked to them. 

and the DairY 
Industry! , 

"ln the ad• ertising Ueld ... it is essential that we 

appeal to the teenagers-especially the girls who are the 
mothers of tonlorroW· Sur.eY• show that "Poor" to "Very 
Poor" diet classification is present in 70o/o of teenage 

girls and won1en nuder 30". •'They are just not interested in strong bones and 

teeth. They are more interested in their fig•""'• ,.,hen . .. 
what "'e have been trying to sell them is health. Let's 

W A 1( E UP and tell tl1e111 ( 1) that as far back as Cleopatra, the Egyptian• 
kneW that protein tigbte>'ed up sagging facial 
tissues. So ... they bathed in mi\k. 'fbey wor· 
ried nw« about wri>'kles tha>' about health. 

(2) today the eJ<pensi.O face creams eontai>' pure 

milk pt•otein. 
(3) that the job of producing beantifu\ly teJ<turetl 

skin ... and .•• lo.elier, prettier, naturallY 

shi>'ing hair . . . can be aided by milk inside 

the bod)' as well as outside. 
( 4) that the dait"l' industry bas tailor-made prod· 

ucts for loW calorie diets. 
"lt is high time we in the dairy industry embarked 

on a>' aggressi.emission to acquaint producer, processor, 

salesman a>'d consunter alike that ... pound for pound 
... the protein in doit"l' products is one of the cheapest 

and highest qualities that can be obtained in anY food. 
For ma>'Y years we ha.C pleaded po.ertY· Let's be· 

co1ne aggressive''. 

, 
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