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AN EFFECTIVE ROUTINE FOR MASTITIS CONTROL 
First, a veterinarian should be called to 
make a thorough herd check-up, and to out­
line an eradication and control program. 
Essential to any control plan is a thorough 
sanitation plan. The following is a milk 
house procedure that has been proved effec­
tive and may be recommended: 

1. Milking machine operators can carry 
mastitis infection from one cow to another. 
It is imperative that their hands be sanitized. 

2. Milk first-calf heifers and healthy cows 
first, suspected cows next and mastitic 
cows last. 

3. Just before milking, sanitize all utensils 
and machines with a fresh 200 ppm solution 
of B-K* Powder or Pennsan* (Fig. A). 

4. Wipe the cow's udder and teats with the 
sanitizing solution, using a separate towel 

for each cow. Put used towels in a separate 
bucket (Fig. B). 

5. Milk a few streams from each quarter 
into a strip cup or black strip plate and 
check for mastitis. If the milk is clotted, 
flaky or shows signs of being abnormal, milk 
that cow last, separate her from the others 
and notify the veterinarian (Fig. C). 

6. Between milkings, dip the milking ma­
chine teat cups first in a pail of clean water, 
then in a pail of sanitizing solution. 

7. Dip all teats in fresh sanitizing solution 
as shown in Fig. D. Fill the cup or dipper 
from a separate pail (not one used for milk­
ing machine teat cups) and pour out the 
used solution. 
Note: To avoid injury to cows' t eats, maintain the vac­
uum and pulsation speed recommended by milking ma­
chine manufacturers. Remove machines from cows as 
soon as milking is completed. Use inflat ions that are in 
sound and sani t ary condition and of proper size. 

* B·K a nd Pennsan are registe red trademarks of Pen nsalt Chemica ls Corp. 

B-K Department, Pennsalt Chemicals Corporation 

3 Penn Center, Philadelphia, Pa. 19102 r.r.••~ 

Extra copi~~ ?Vailable on rf?quest 
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International Association Of Milk, Food 
And Environmental Sanitarians, Inc. 

EMPLOYMENT OPPORTUNITY 

ANNOUNCEMENT 

The Executive Board of the International Association of Milk, Food and Environmental Sanitarians, 
Inc. , is see:king qualified persons to apply for a position as Assistant Executive Secretary. The Association 
publishes a monthly journal - The Journal of Milk and Food Technology - and other technical papers 
and bulletins in this general field. The primary responsibilities of the Assistant Executive Secretary would 
be that of managing and editing the Journal of Milk and Food Technology. 

The Association has a membership of about 4000, has thirty affiliated associations throughout the 
United States and Canada, and is the largest association of its kind in the country. 

The Association has its headquarters in Shelbyville, Indiana. 

SALARY 
The beginning salary is between $5500.00 - $6500.00 per year. 

and sick leave after six months of service. 

QUALIFICAnONS 

There is provision of annual vacation 

1. A Sanitarian holding a Bachelor's degree from an accredited college or university or a person hold­
ing a Bachelor's degree in Journalism. 

2. Preferably one year of successful professional experience in the journalistic field in technical, trade 
or scientific writing, or in the field of Milk, Food, or Environmental Sanitation. Person should have 
had experience in technical writing and in public relations. 

DUTIES OF THE POSITION 
1. To be the editor of a professional publication in the field of milk and food control, environmental 

sanitation, and public health. 
2. Compose and organize the News and Events Section of the Journal of Milk and Food Technology 

and stimulate communication and contact with affiliates and with other organizations having par­
allel interests. 

3. Edit auxiliary publications of the Association including Committee Reports, special reports and 
develop promotional materials. 

4. Do literatme research in terms of articles dealing with newer teclmical developments within the 
areas of interests; keep abreast of legislative and regulatory matters of interest to the Association. 
Contribute articles, abstracts and summaries. 

5. ·write editorials in the field of environmental sanitation or in areas of related interests; enlist the 
services of others as guests editorial contributors, or both. 

6. Attend me~tings, conferences, affiliate meetings and the annual meeting of the Association to 
gather news and to represent the Joumal and the Association. 

7. Become acquainted with the managerial and other duties of the office of the Executive Secretary, 
assist him, and, in his absence, assume his duties. 

8. Continue the improvement of the format, contents, appearance of the Journal and suggest such 
improvements as may enhance the publication and its acceptance among members and subscribers. 

OTHER CONDITIONS 
The successful candidate should not be more than 50 years of age. He must be personable, with 

ability to make presentations before the public. He must be of good moral character and physically able 
to carry out his duties. 

The successful candidate will be expected to establish residence in Shelbyville, Indiana, or within 
reasonable commuting distance of Shelbyville. 

Closing date for applications: April 15, 1964. 
Persons interested in this position should request an application from Mr. Karl K. Jones, Secretary­

Treasurer, International Association of Milk, Food, and Environmental Sanitarians, 1330 West Michigan 
Street, Indianapolis, Indiana 46207. 
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The Development Of A Sanitarian 

As we look over the personn el who constitute th e professional sanitarian, we find men 
from many different fields: physicians, veterinarians, engineers, ch emists, bacteriologists, and 
oth ers. ot only th e physical sciences and the biological sciences but also in many cases the 
social sciences have their application. The engin eer is well trained in the physical sciences 
and is accustom ed to think in terms of measurements and preciseness. The veterinarian has 
had more training in biology and microbiology and th eir relation to disease and many aspects 
of sanitation, but he may be short in the physical sciences, especially in the field of materials 
and their use. Likewise, the bactetiologists and the ch emists who h ave graduated from first­
class schools have had training in biology and biological chemistry, which gives good back­
ground for work in sanitation. In short, the engineer and the chemist have been•·trained more 
in the physical sciences whereas th e ph ys ician , th e veterin ari an, and th e bacteriologist have 
been trained primarily in the biological sciences. 

Now sanitation may be likened to a gem of many facets. It utilizes knowledge from a 
wide variety of fields . Consequently, we find tb e engineer and chemist ( who engage in sani­
tation work) learning biology as they advance through the years; and the physician, vet­
erinarian, and the chemist-bacteriologist learning engineerin g and more chemistry; with both 
groups leaming more and more about the social sciences-if th ey are smart and have progres­
sive minds-until, lo and behold, some clay we have a full-fl edged SANITARIAN who is of 
some value to his community. This is not because h e was an engin eer, a veterinarian, a bac­
teriologist, or what luwe you, but because h e has applied what littl e h e learned in college 
and then added to that knowledge by everyday experience. He has added so much judgment 
and common s~nse and "knowledge of the eternal fitness of things" to his training and ex­
perience that after fifteen or twenty years you ask him whether h e is an engineer, a vet­
erinarian or any other such specialty, h e will reply tha t "my college t raining was such-and­
such but I soon fow1d that I had to use my head and knowledge from various fields and much 
common sense, until now I am more th an an engineer or a veterinarian or som e other such 
professional. I am a sanitarian." 

'i\Then a 1nan attains tlus state of ability, h e has reached tl1e qualifications of a "Fellow". 
The American Public Healtl1 Association defines tbis classification as follows: 

a. A graduate degree in public h ealth or equivalent degrees and acceptable service for 
two years in responsible public h ealth position; 

b. An academic degree including training in public h ealth and meritmious responsible 
service in public h ealth for at least five years; 

c. Notable original work in pubuc h ealth or preventive medicine givin g recog:tlizecl 
standing; 

d . Employment in public health for at least five ye:t rs, with special proficiency and recog­
nized standing; 

e. Teachin g of public hea lth or a constituent science for at least five years with attain­
ment of distinction; 

f. Substantial contributions to public health and attainm ent of recognized standing. 

The appellation "sanitarian" is now generally understood to include any one who wm:ks 
in tl1e field of sanitation . The use of the word "fellow" indicates that such !ugh attainm ent 
of professional quality has been reached that a responsible organization sponsors t11e wmker 
as being among tl1e top-ranking persons in tl1e field. It ignores the wute but acknowledges 
the excellence of t11e performance. It rises above collegiate degrees and xecog1uzes only the 
ability of tl1e incwnbent-degree or no degree. 

(Sanitar ians would you agree th at this editoria l is a fair es timation of th e situation as it 
exists today? It was written by J. H. Shrader in the Journal of Milk and Food Technology 
Vol. 13, No. 5, September-October, 1950. ) H . L. T . 
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SUGGESTED MODIFICATIONS OF THE CALCIUM 
ALGINATE SWAB TECHNIQUE 

F. J. PosT AND G. B. KmsHNAMUHTY 

En.vimn:mental Health Laboratories, School of Public Health, 

Un·ivers-ity of Cal'i.fom-ia, Los Angeles 

(Received for publication October 25, 1963) 

SUMMARY 

Modifications of the calcium alginate swab technique rec­

ommended as an alternative to cotton swabs in Sta·ndard 

Methods for the Examinat·ion of DaiT!J PToducts, American 

Public Health Association, 1960 are presented. The modifi­

cations are based on observed lysis of some gram negative 

bacteria during dissolution of the swab with sodium h ex­

ametaphosphate (HEX) and inhibition of some gram posi­

tive bacteria when the solvent is included in certain plating 

media. Since NaCl protects cells against lysis, Ringers' solu­

tion is suggested as the swab buffer for sample collecting. 

During dissolution of the swab HEX concentration should 

be 2% or less in order to minimize carry-over to the plating 

medium . Several plating media were studied and trypticase 

soy agar or its equivalent as determined with a sensitive 

gram positive organism such as Sarcina lutea is recommended. 

It is also recommended that contact time between cells and 

HEX be as short as possible and that 20 ml of plating medium 

be used for each ml of HEX-alginate-Ringers' sample. 

Although considerable variation in results has been 

reported by many authors (3) substitution of calcium 

alginate for cotton in the surface swab technique 

has been recommended as an alternative method in 

"Standard Methods" (1) based primarily on the work 

of O'Neill and Reed (2). The standard teclmique 

requires moistening the alginate swab with 5 ml of 

0.0044% KH·PO., buffer water, swabbing the surface 

and replacing the swab in the buffer. One rnl of a 

10% solution of sodium hexametaphosphate (HEX) 

is then added to dissolve the swab and a portion of 

sample is plated in nutrient agar. The variation in 

results reported by many authors and the fact that 

the solute is a chelating water softener suggested 

possible toxic effects to some bacteria. These toxic 

effects have been reported in an earlier paper (3 ). 

During the course of this earlier work it was dis­

covered that inhibition of sensitive bacteria could be 

eliminated by proper choice of buffer and plating 

medium. The purpose of the following report is to 

present evidence for modification of the existing 

method of the alginate swab technique. 

MATERIALS AND METHODS 

Organisms 

Wild populations were obtained from the activated 

sludge tank of a sewage treatment plant. Sarci·na 

lutea was used in this study since it had been pre­

viously shown to be extremely sensitive to small 

amounts of HEX included in solid media and Pseu­

domonas fltwrescens was used since it exhibited con­

siderable lysis in the presence of HEX during dis­

solution of the swab. These pure cultures are main­

tained as stock in our laboratory. 

Chemicals 

Sodium hexametaphosphate (HEX) is a product 

of Fisher Scientific Co., New York, Tew York. Cal­

cium alginate was obtained from Splain and Lloyd, ' 

Inc., Milford, Ohio. 

Inh·ib-ition effects of HEX in soli.cl media 

To determine the most effective final plating med­

ium, HEX was incorporated into commercially pre­

pared media or combinations of the ingredients of 

commercial media before sterilization or sterilized 

separately and added to the medium at the time of 

pouring plates as is done in the "Standard Methods." 

In some experiments 50 mg of calcium alginate (the 

approximate weight of a swab) were dissolved in an 

amount of 2% HEX simulating that of "Standard 

Methods" and then incorporated into the medium. 

At later stages various sterile buffers were used, to 

which sterile calcium alginate and sterile HEX were 

added and portions of this added to the solid medium. 

Survival of known numbers of bacteria was deter­

mined by modification of the drop plate technique 

as reported in the previous work (3) and by standard 

pour plate technique. This step was considered im­

portant since many gram positive bacteria are in­

hibited in the final medium by the slight carry over 

of HEX. In most of these sh1dies S. lutea was the 

test organism. Colonial size was also used as an 

indicator of inhibition in some experiments . 

D-issolution of the swab 

Also of considerable importance is the buffer to 

v,rhich the swab and HEX are added. P. fluorescens 

exhibits considerable lysis at this stage and was the 

primary test organism. V a.rious buffers were used 

with known numbers of cells and variable times of 

exposure to the HEX. Determination of survival was 

by the drop plate technique and pour plate teclmiques 

using the most effective solid medium as determined 

in the preceding section. Appropriate conh·ols were 

used in all experiments. 

( .. 
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TABLE l. lNHJBITION OF ACTIVATED SLUDGE BACTEHIA 0 ' 

VAHIOUS E NHICHMENT MEDIA CoNTAINING HEX 

% HEX In medium 

l\1edlum 0.0 l 0.05 0.1 0.5 1.0 

TSA (BBL) + + + + + 
TGE ( Difco) + + 
BHIA (BBL ) + + + + 
BHIA ( Difco) + + + + 
NA ( Difco) + 

+ = Normal growth; - = Inhibition (smaller number than 
control ); TSA = trypticase soy agar; TGE = tryptone glu­
cose yeast extract agar; BHIA = Brain heart infusion agar . 

R ESULTS 

Solid media 
Four enrichment media in addition to nuh·ient 

agar ( NA) ( Difco ) -trypticase soy agar ( TSA ) ( BBL ), 
tryptone glucose yeast extract agar ( TGE ) ( Difco), 
and two brainheart infusion agars ( BHIA ) ( Difco 
and BBL) were studied for their capacity to counter­
act at various levels of HEX using wild populations 
and S. lutea as indices of inhibition. Results will 
be found in Tables 1, 2 and 3. vVhen colony size 
is taken into account as well as number of cells Ie­
covered (Table 3), TSA appears to be slightly better 
than the other media. A further study of this medium 
is given in Tables 3 and 4. Table 3 indicates vari­
ation in colony size r elative to HEX concenh·ation 
and to number of cells recovered. Colony size ap­
pears to be directly r elated to HEX concenh·ation 
while number of cells recovered is not so closely Ie-

lated. Table 4 illush·ates that exposure time to HEX 
is not important while the plating medium is. These 
results were identical whether drop plate or pour 
pl ate teclmiques were used. 

An attempt to improve recoverability of NA by in­
cluding meat extract, calcium and magnesium salts, 
sodium chloride and a vitamin mixtme containing 
pyridoxine, pyridoxamine, pyridoxal, calcium pan­
tothenate, riboflavin, nicotinic acid, p ara aminoben­
zoic acid, and folic acid did little to improve the 

T AB LE 2. l!'o.'HIBITJON OF Sarcina ~utea ON VAmous :tviEDIA 
CONTAINING HEX 

M edium 

NA 

NA + 
0.5% p hytone 

NA + 0.5% 
phytone + 
0.5% NaCl 

NA + 1.5% 
typticase 

TSA Lot 
90567 

TSA Lot 
2ll615 

TSA made from 
ingredients 

0.01 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

~fo HE~· in medium 

0.05 0.1 0.2 0.5 

+ 

+ 

+ 

+ + + 

+ + + 

+ + .. 

+ = Normal growth; Total inhibition; " - Pmtial 
inhibition; NA = nutrient agar ( Difco); TSA = trypti case 
soy agar ( BBL ); Trypticase and phytone (BBL). 

TABLE 3. NUMBER AND SIZE OF Sm·cina. lutea CoLONIES vVHEN GROWN 0 THE SURFACE OF NA OR TSA CONTAINING HEX 

)!edium Conditi onsa 

NA HEX alone Coloniesb 14 
Diameter• 372 

HEX + al- Colonies : 14 
ginate Diam eter: 372 

TSA HEX alone Colonies: ll 
Diameter: 386 

HEX + al- Colonies: ll 
ginate Diameter : 386 

0.01 

14 
428 

17 
359 

25 
414 

22 
469 

% HEX in medium 

0.05 

1.2 
84 

0.001 
64 

18 
372 

14 
331 

0.1 

-" 

13 
263 

19 
276 

"Bacterial count determined by drop plate on plates with number of colonies between 15 and 150. 

"Number r; er m l X 106
• 

''Diameter in microns; average of six representative colonies . 

'
1! o growth. 

0. 2 

17 
166 

ll 
152 

0.5 
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growth of S. lutea. The individual ingredients of 

TSA, however, added separately to A did improve 

growth somewhat but not as much as the combina­

tion of TSA ingredients (Table 2) . Only the in­

clusion of yeast extract (Difco ) improved this med­

ium. Table 5 shows that the concenh·ation of yeast 

extract required for reversal is directly related to 

the HEX concentration. 

Solute 
P. fltwrescens, which lyses readily on exposme to 

HEX during dissolution of the alginate swab has 

been previously shown (3) to be protected by the 

addition of NaCl or 1\llgSO .• but not KH·PO• to the 

solution. Ringers' solution has been used by many 

investigators and since this contains 0.9% NaCl was 

studied as a replacement for the "Standard Methods" 

buffer. Results of this experiment are given in Table 

6. 

DiscussiON Al\'D CoNCLUSIONs 

HEX has been demonsh·ated to markedly inhibit 

many species of gram positive bacteria when includ­

ed in media at concentration levels encountered in 

the recommended procedure (1). The most sensitive 

organisms so far discovered to the small amotmts 

of HEX carried over into the plating medium is S. 

lutca (3). The reason for this inhibition is not com­

pletely clear but very likely involves magnesium me­

tabolism and cell division since MgSO· can partially 

reverse the observed inhibition. Enriched media 

represented in this study by TSA eliminate inhibition 

at HEX levels normally encountered in the standard 

test and to a greater extent than MgSO• alone. This 

inhibition is also reversible by high concentrations of 

yeast exh·act in nuh·ient agar. 

The reversal by yeast extract suggested the possi­

bility that vitamins could be substituted; however, the 

inclusion of a vitamin mixture in nuh·ient agar had 

little or no reversal ·effect. The possibiljty still re­

mains that the proper vitamins or the proper form 

of one of the vitamins was not used. Also of interest 

is the fact that the ingredients of TSA ( phytone, b:yp­

ticase, and sodium chloride ) provided only partial 

reversal of S. lulea inhibition when used separately 

in nuh·ient agar , yet when together gave nearly the 

same results as conunercial TSA. ' iVhen measmed 

in terms of recoverable numbers of cells, TSA and 

yeast extract show reversal of inhibition up to 0.2% 

HEX i.e., every cell grows. Hovvever, if one looks 

instead at the colony diameter at 24 hours as a 

measme of growth rate it is also clear that HEX af­

fects the growth rate even when all cells me re­

covered . This effect is directly related to the HEX 

concentration and may support somewhat the in­

ference that HEX interferes with cellul ar division of 

TABLE 4. EFFECT OF Sa·rcina lutea ExPOSUHE TO 2% H EX ON 

PLATE CouNT Vllnr NA AND TSA 

Colonies ml x 106 
Tim e of exposure 
to 2% HEX or water KA.R 'l'SA Water· exposed 
prior to p lanting control 

15 min 1.5 18 22 

3 hr 1.8 20 20 

6 hr 1.7 ' 18 20 

"Colonies were considerably sma!J er than th e control. 

T AB LE 5. REVEHSAL. OF HEX INHIBITION BY Y E AST EXTl'lACT 

% HEX in the medium 

0.01 0.05 0.1 0.2 

% yeast extract 
giving uninhibited 

growth : < 0.01 1.0 5.0 > 5.0 

TABLE 6. EFFECT OF HEX ON Pseudomonas fl'll orescens \;\,IJTH 

AND vV JTHOUT RINGERS' SOLUTION AS THE B UFFER 

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

Colonies 
bacteria per 
ml x 107

: 

2% HEX 
Plated on 

NA TSA 

17 22 

l ;::i minute exposure to: 

2% JH;x + a lginate + ningers' 
]Jl<tted on 

NA TSA Control 

56 66 70 

gram positive bacteria, possibly through the agency 
of magnesium. 

Another reaction to HEX characteristic of some 

gram negative bacteria is given by P. fl:u.orescens 

which promptly lyses on exposure to HEX during 

dissolution of the alginate svvab. Tllis effect no 

doubt has some relation to cell wall integrity but 

can be completely negated by inclusion of NaCl or 

MgSQ., in tlie solute. Ringers' solution represents a 

useful buffer for use in this teclmique. 

Ultimate success of the procedure lies in complete 

or consistent recovery of organisms from a wild popu­

lation of cells. ' iVild populations, however, differ 

markedly in composition. Activated sludge for ex­

ample has a high component of gram negative bac­

teria which appear to be a group showing consider­

able lysis during swab dissolution. The use of an 

adequate buffer i.e. lugh in aCl is thus quite im­

portant with such populations. The earlier report of 

the authors indicates that such a population also con­

tains a large number of organisms inl1ibited by the 

mere presence of HEX in the plating medium. Some 

of those are gram negative organisms . 

, 

( 
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On surfaces, presumably a large proportion of the 
bacterial population are gram positive bacteria which 
as a group are grossly inhibited by the presence of 
HEX in the plating medium. The choice of buffer 
for the £olute and the medium for plating thus be­
come extremely important. Tests on the wild popu­
lation of activated sludge indicate that TSA gives 
virtually the same results with HEX present as TSA 
does without HEX. However, the technique modifi­
cation proposed here presumes that the most sensitive 
organisms were used. If more sensitive strains are 
discovered a reevaluation of the technique will be 
warranted. 

CoNCLUSION 

On the basis of the results presented in this report 
the following modifications of the alginate swab 
technique are suggested: 

Buffer: 
Ringers' solution- to 960 ml of 0.154 ,r NaCl solu­

tion add 20 ml 0.154 M KCL solution and 20 ml 0.11 
M CaCh solution. 

HEX: 
No more than a 2% solution during swab dissolution 

<mel should be added only at the time of plating. 
Reduction of HEX to less than 1%, while operationally 
possible incms the risk of incomplete dissolution of 
a 50-mg swab (a common weight ) and should be 
avoided. Exposme to HEX should be as short a 
time as practical for dissoluticn of the swab. 

!Medium: 

Trypticase soy agar ( BBL ) or equivalent as deter­
mined by test against a sensitive organism such as 
S. lutea. The quantity of medium used to pom 
plates should be at least 20 ml per ml of sample to 
permit a final concentration of less than 0.1% HEX 
in the agar. 

PmcedLl1'e : 
Ringers' solution is dispensed in 5-ml amounts in 

screw capped vials with 25-50-mg alginate swabs 
and sterilized . Swab is moistened with the solu­
tion , excess pressed out and the surface swabbed. 
The swab is rehuned to the vial and transported 
to the laboratory. Just prior to plating, 1 ml of a 
sterile 10% HEX solution is ,. added to the vial and 
vigorously shaken tmtil the swab is dissolved ( this 
is 1.6% HEX in the vial ) . One-ml samples are with­
drawn and placed in peh·i dishes. Twenty ml of 
TSA or equivalent are poured into each plate (this 
is 0.08% HEX in the medium) and incubated as us­
ual. 
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RINSING MILK RESIDUES FROM STAINLESS STEEL, GLASS, 
AND TYGON PIPELINES WITH COLD AND WARM WATER 
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Department of Da·iTIJ ancl Foocl Science, 
Cornell Universitlj, Ithaca, New York 

( Heceived for publication October 20, 1963) 

Because the dairy indush'y deals with highly per­
ishable food products which are excellent foods 
for microorganisms as well as man, an early interest 
developed in the cleaning and sanitizing of milk­
contact surfaces . Today the dairy industry is rec­
ognized as the leader in the field of in-place clean­
ing. Recommendations for rinsing- the first step in 
an over-all cleaning procedure-usually state that 
it should be done by flushing the pipeline or parts 
with cold or warm water until it runs clear . This 
unfortunately gives little idea as to tl1e amount of 
water required to flush out a given length of pipe­
line. There are two different kinds of operations in­
volved in rinsing and in detergent circulation. The 
loose acll1ering film of milk can be flushed out with 
cold or wmm water. The hard film or soil deposits 
which cannot be removed by water during rinsing 
are taken care of by tl1e circulation of detergents . 
Although there are numerous references dealing with 
the effectiveness of various circulation cleaning meth­
ods, there are no data available in tl1e literatme con­
cerning rinsing alone. 

In this study laboratory experiments were conducted 
to gain information on the compm·ative amounts of 
rinse water needed per foot of length and per square 
foot of inside surface area of stainless steel, glass, 
and Tygon pipelines under similar conditions of slope 
and at two different water temperatures. In all cases 
a slope of 1 inch per 10 feet of lengtl1 of pipeline 
was kept constant. The total lengths of the several 
pipelines were different. The study dealt witl1 the 
rinsing of skim milk, whole milk, ice-cream mi'<, and 
heavy cream from stainless steel pipes . Only skim 
milk and whole milk were used in tl1e glass and Ty­
gon pipelines. 

The rinsing was done by a batch method as well 
as by continuous pumping. Two different temper­
ahlres of water were used: cold water varying from 
38 to 58 F and vvarm water at a constant temperature 
of llO F. \Vater of 7 grain hardness from Cornell 
University \Vater supply was used tln·oughout the 
sh1dy. All products on which rinsing studies were 
made were cold. The setup of a pipeline was such 
that most of it was in the form of straight lengths 
with elbows used where necessary to form retmn 

bends. One Tygon line located at a commercial dairy 

farm was coiled on a vertical circular rack during 
rinsing. 

ExPERIMENTAL 

Forced Circulation Rinsing 
Milk products for soiling the pipeline were placed 

in a stainless steel tank and were then recirculated 
through the pipeline for 15 min by a 1/4-hp sanitary 
cenh·ifugal pump. All connecting pipe to the re­
circulation unit was of H -inch s t a i n l e s s steel. ' 
The discharge line from the pump contained a sani­
tary diaphragm valve used for regulating the flow 
in tl1e pipes . After soiling, a pipeline was discon­
nected from the circulating unit and allowed to drain 
free of liquid. The pump and tank were washed 
thoroughly before being reconnected for circulation 
of rinse water. This procedure insmed that only 
milk residues from the pipeline itself would appear 
in the rinse-water effluent which was sampled at 
5-sec intervals during the test. Sampling time began 
when water first started to discharge to waste from 
the pipeline. The quantity of water required to fill 
each line was known and has been included in the 
tabulated values of water required for rinsing. Blank 
samples were obtained from the water in the ciJ:­

culation tank and riJ1sing was considered complete 
when a rinse sample appeared the same as the blank 
by means of spectrophotometer analysis . 

Batch Rinsing 
After draining tl1e pipeline free of milk product, 

it was filled completely with rinse water. One 
minute later the batch of rinse water was drained 
into a milk can, a representative sample taken, and 
the entire process repeated until the transmission of 
the sample reached that of the blank. 

After each test the entire system was cleaned by 
an appropriate CIP procedme, sanitized, and allow­
ed to air dry before reuse. Residual water was re­
moved from the Tygon line by a dart forced through 
it by compressed air. 

Analytical Method 
In 1913 Kober (1) recommended the use of 3% 

sulfosalicylic acid as a good precipitating agent in 
the nephelometric determination of casein, globulin, 

and albumin. A modification of the test was used 



; 

' ·' ! 

' ' 

RINSING MILK R ESIDUES 

in this study to detect traces of milk remammg in 
the rinse water. Fat globules in the rinse water 
caused some turbidity. However, greater turbidity 
and hence greater sensitivity was obtained by pre­

cipitating the protein with sulfosalicylic acid. 

TABLE 1. LOWEST CONCENTRATION OF MILK PRODUCT 

DETECTABLE BY SPECTROPHOTOMETER TEST 

Product 

Skim milk (pasteurized) 

Whole milk (pasteurized, homogenized ) 

Ice-cream mix (Pasteurized, homogenized ) 

Heavy cream (pasteurized) 

Concentra ti on 
ppm 

150 

100 

20 

45 

67 

Measurement of turbidity or the light transmittance 
was used as the basis of distinction between clear 

water and a sample containing milk. The insh·ument 
used to measure light h·ansmittance was a Coleman 

spectrophotometer at 600 m!J- wavelength and at 35 
m11- band width. The sensitivity of the test in terms 
of ppm of product was determined by comparing the 
percentage transmission of various known dilutions 
of skim milk, whole milk, ice-cream mix, and heavy 

cream to that of a water blank. The lowest detect­
able concenh·ation of a product was the one just 
giving 100% transmission when compared to the water 
blank. The procedure followed for skim, whole milk, 

and ice-cream mix was: mix 5 ml of known diluted 
sample with 5 ml of 3% sulfosalicylic acid. The blank 
sample was given a similar treahnent. With heavy 
crean1, 10 ml of diluted sample were mixed with 
1 ml of 3% sulfosalicylic acid. ··Table 1 shows the 

lowest detectable concentration in water of each 

of the milk products. 

Product 

Skim milk 

Homogenized 
whole milk 

Plain ice-
cream mix 

Heavy cream 

Product 

Pasteurized 
skim milk 

Pasteurized 
homogenized 
whole milk 

Pasteurized 
hop1ogenized 
plain ice-
creain mix 

Pasteurized 
heavy cream 

TABLE 2. FLOWING \•VATER RINSE OF 88.9 FEET OF 1 1/ 2-INCH STAINLESS STEEL PIPE 

(CAPACITY = 6.7 GAL, TOTAL INSIDE SuRFACE = 32.8 FT2
) 

Amount 
of water 

Amount per ft2 
Time Average of water area of 

'l'emp. required amount per foot inside 
of ]'low rate for of water length of wall of 

rinse of water rinsing needed pipeline pipeline 
water ga l / min (sec) (gal) (ga l) (gal ) 

42 11.7 30 12.6 0.14 0.38 

110 10.4 25 11.1 0.12 0.34 

58 10.8 60 17.5 0.20 0.53 

110 10.4 37 13.1 0.15 0.40 

58 12.3 120 31.3 0.35 0.96 

110 10.7 65 18.3 0.21 0.55 

38 11.9 609 126.7 1.42 3.86 

110 11 .7 102 26.6 0.30 0.81 

TABLE 3. BATCH RINSING OF 86.9 FEET OF 1 1/ 2-JNCH STAINLESS STEEL PIPE 

(CAPACITY = 6.8 GAL, ToTAL !KSIDE SuRFACE = 31.9 FT2 ) 

~remp . Total Amount water 
of Number amount per foot Amount water 

rinse of water length of per ft2 

water rinsings needed pipeline inside area 

<·n required ( gal) (ga l) (ga l) 

47 3 20.4 0.23 0.64 

110 2 13.6 0.16 0.43 

59 3 20.4 0.23 0.64 

110 2 13.6 0.16 0.43 

48 5 34.0 0.39 1.06 

110 3 20.4 0.23 0.64 

42 7 47.6 0.55 1.49 

llO 3 20.4 0.23 0.64 

Ratio 
of 

colrJ to 
warm 
water 

1.13 

1.32 

1.71 

4.73 

Ratio 
cold to 
warm 
water 

1.50 

1.50 

1.67 

2.33 

• 
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TABLE 4. CoNTI Nuo us FLow RINSING oF STAINLEss STEEL, The amount of water, either warm or cold, re-

GLAss, AND TYcoN PIPELINEs quired to rinse milk-solids residues from a di-ained 

Gal 
'Temp. water 

of per ft2 

Ratio 
cold 

to 
warm 

pipeline increased with the total solids content of 

the dairy product that had been in the line. T~e 

data show that the amount of fat is more important 

P rodu ct water inside water 
Pipeline than the amow1t of solids-not-fat and that the con-

H" stainless steel 
L ength - 88.93' 
Inside surface -

32.80 ft2 

l 1/ 2" glass 
Length - 45.67' 
Inside smface -

18.0 ft2 

Tygon - 5/8" 
L ength- 85' 
Inside surface -

13.9 ft ' 

Skim milk 

Homogenized 
whole milk 

Skim milk 

Homogenized 
whole milk 

Skim milk 

Raw whol e 
milk 

Same Tygon line ex- Skim milk 

cept dmt pushed 
through before rinsing 

3/ 4" Tygon­
Length - 120' 
Condition - coiled 
Inside sw-face area 

23.6 ft' 

Raw whol e 
milk 

Haw whole 
milk 

Cold 
\Vann 

Cold 
Warm 

Cold 
\1\Tarm 

Cold 
\~Tam1 

Cold 
\Varm 

Cold 
\Varm 

Cold 
~'arm 

Cold 
\Nann 

Cold 

REsULTS Al\TD CoN CLUSIONs 

0.38 1.13 
0.34 

0.53 1.32 
0.40 

0".46 1.15 
0.40 

0.63 1.40 
0.45 

0.15 1.14 
0.13 

0.15 1.14 
0.13 

0.09 1 
0.09 

0.09 1 
0.09 

0.15 

Table 2 shows the results of rinsing a g-inch 

stainless steel line with flowing cold and warm water. 

Results of rinsing by the batch method are given 

in Table 3. 

Similar experime~ts using only skim milk and 

whole milk were conducted on lines of 1J~-inch 

glass pipe, and 5/ 8-inch and 3/ 4-inch Tygon tubing. 

The results, along with those for the stainless steel 

pipe with the same products, are summarized in 

Tables 4 and 5. 

clition of the fat is also important in determining 

the amount of water required. The required amount 

of cold vvater increased significantly with the fat 

content of the dairy product. vVith ·warm water 

rinsing, the increase with the fat content was con­

siderably less. 
On the basis of each square foot of surface area, 

Tygon required the leas t rinse water, followed by 

glass ~md stainless steel which required comparable 

amounts. Pushing a dart through the plastic line 

before rinsing permitted thorough r insing with about 

onechalf the usual amount of water. 

TABLE 5. BATCH RINSING OF STAINLESS STEEL, C LASS, AND , 

Pipelin e 

1W' stainless steel 
Length - 86.93' 
Surface area -

31.97 ft2 

1W' glass 
Length - 45' 
Smface area -

17.7 ft2 

5/ 8" Tygon 
Length - 85' 
Surface area -

13.9 ft2 

TYGON PIPELINES 

Product 

Skim milk 

Homogenized 
whole milk 

Skim milk 

Homogenized 
whole milk 

Skim milk 

Raw whole 
milk 

REFERENCES 

'l'emp. 
of 

,-va ter 

Cold 
\'\farm 

Cold 
\'\farm 

Cold 
\ '\I arm 

Cold 
\V arm 

Cold 
Warm 

Cold 
vVarm 

Rati o 
Ga l cole! 
water to 

per ft2 warm 
in side water 

0.64 1.5 
0.43 

0.64 1.5 
0.43 

0.43 1 
0.43 

0.43 1 
0.43 

0.14 l 
0.14 

0.1-1 1 
0.14 

l. Kober, P. A. ephelometric determination of proteins, 

casein, globulin and albumin in milk. J. Amer. Cbem. Soc. 

35:290 and 1585. 1913. 

( .. 
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PSYCHROPHILIC BACTERIA AND KEEPING QUALITY OF PASTEURIZED 
DAIRY PRODUCTS'· 2 

P . R. ELLIKER, E. L. S ING, L. J. CmusTENSEN 

AND vv. E. S ANDINE 

Departm ent of Microbiology, Oregon State Uni-versity, Corvallis 

Mayflower Farms, Po1tland 

SuMMAHY 

A study was made sl1owing relationship b etween post­
pasteudzation contamination of milk and cream and increase 
in bacterial count of bottled and paper carton products dur­
ing storage at 45 F for 5 days . A survey indicated ex­
tensive post-pas temization contamination in plants not em­
ploying this type of keeping q uality test . The 5-day at 45 F 
test was more sensitive than th e coliform test in detecting post 
pasteurization contamination . Excessive numbers of ther­
moduric bacteria in the raw supply also were detected b y 
this m ethod when plant equipm ent was properly cleaned and 
sanitized. 

Special in-line sampling techniques were developed to 
determine source of contamination. One procedure employed 
sterile disposable hypodermic syri11 ges inserted through rubber 
stoppered nipples welded into lines at different locations in 
the system. Another teclmique involved removal of samples 
by insertion of sterile disposable h ypodem1ic syringes through 
rubber or neoprene gaskets between joints in different loca­
tions in the p lant. 

Bottle and paper carton fi ll er equipm ent offereci special 
cle<Uling and san itizing problems and suggestions were made 
on steps to minimize contamination from these sources. 

Application of the 5-day at 45 F keeping quality test fol­
lowed by careful study of contamination sources has greatly 
improved shelf life of pasteurized fluid milk and cream and 
has represented a real economic adv;mtage to plants adopting 
the program. 

The growth of b acteria during marketing and use 
of pasteurized milk and cream continues to be a 
serious problem for the dairy industry. The most 
important source of such organisms is contaminated 
equipment between the pasteurizer and the final con­
tainer. The result of such growth is definite flavor 
deterioration and often excessively high b acterial 
counts in the finished product as it is used by the 
consumer. The sittiation is more common than 
generally realized ; in fact it may qualify as the 
number one sanitation problem in the dairy industry 
today. Often plants are unaware of this condition 
until they have run bacterial counts following a 

~l 

'Technical Paper No. 1773. Oregon Agricultural Experim ent 
Station. Contribution of tl1e D epmtment of Microbiology. 
'Presented at th e 50th Armual Meeting of the I NTER ATIONAL 
AssociATION OF MILK AND FooD SANITAlUA •s, INc ., October 
22-25, 1963, at Toronto, Canada. 

keeping quality test. Another circumstance associ­
ated with this condition is that b acterial plate counts, 
both standard · and psyclu·ophilic, and even coliform 
tests on the freshly processed product provide little 
prediction of its subsequent bacterial condition as 
it is consumed . 

The purpose of this discussion is to emphasize the 
importance of regular combined use of keeping quality 
tests and bacterial plate counts of p asteurized fluid 
milk and cream products. The idea of such a keep­
ing quality program was originated several years ago 
by W . K. Moseley, Indianapolis, Indiana. Recent 
observations on application of this approach have in­
dicated marked improvement in both flavor and bac­
terial content of milk and cream after transportation 
and storage with definite extension of storage life 
and consequent financial gain to the processor . The 
same principles and approach can be applied to ice 
cream mix and cottage cheese although equipment 
and handling procedures for the latter are somewhat 
different. 

PRODUCT D EFECTS I NVOLVED 

In milk and cream the first evidence of poor keep­
ing quality is development of off-odors and flavors 
like unclean, fruity, stale, rancid, bitter and cheesy. 
In cottage cheese such defects me followed by physi­
cal changes such as gelatinous or tapioca curd (3, 5, 
6). Odor and flavor defects are preceded usually 
by growth of bacteria which, within 5 to 7 days 
after processing, may number in the millions in a 
product stored at an average temperahu·e of 45 F. 
It is common for the flavor to change from the fifth 
to tenth clay after processing from normal or fresh to 
decidedly undesiJ.'able. The serious aspect of tllis 
is that the product then is in the hands of the con-

sumer. The large number of organisms consumed 

in the product at this stage are not disease-producing, 

but their over-all effect is to depress fuhu·e sales 

and shorten handling and market life of the prod­

uct. 



70 PsYCHROPHILIC BACTERL"- AND KEEPING QuALITY 

SoURcEs AND TYPES oF BACTERIA AssociATED WITH 
PooR KEEPr, G Qu:ALITY 

Genera of bacteria most frequently involved in 
keeping quality problems in pasteurized milk and 
cream include Pseudomonas, Aclu·omohacter, Chromo­
bacter-ium, Alcal-igenes, Proteus, Escher-ichia and 
Aerobacter. The gelatinous curd and flavor defects 
of cottage cheese produced by Pseu.donwnas viscosa, 
Pseudomonas fragi and Alcaligenes ·meta.lcalige·nes are 
well known. In milk and cream as well as cottage 
cheese P. viscosa produces bitter, rancid and rotten 
flavors while that produced by P. fmgi is the fairly 
common fruity defect. These organisms probably 
are not true psychrophiles but rather should b e con­
sidered as a group of bacteria that grow well at 
temperatures of 45 to 90 F . An example of a tme 
psychrophile is one isolated in our laboratories recent­
ly by R. Y. Morita and associates. This organism, 
a gram negative rod, grows at 30 F and is killed 
by brief holding at 68 F. 

Common sources from which psychropbilic type 
bacteria enter milk and establish themselves on farm 
and plant equipment include soil, water, dust, and, 
in the case of cottage cheese, vegetables that may be 
incorporated with the product. The orgmlisms grow 
well in milk and in milk deposits on equipment. 
Thorough cleaning and effective sanitizing will elim­
inate them from processing equipment and this is 
of importance for equipment following pasteuriza­
tion. 

\Vater supplies so frequently carry psychropmlic 
type spoilage bacteria that cottage cheese wash water 
should be routinely treated with additional chlorine 
( 5 to 10 ppm ), just as insurance against contamina­
tion from this source. \iVhere growth in such water is 
excessive or the water is alkaline, it may be acidified 
before chlorine treatment in order to accelerate des­
tructive action of the chlorine (2, 4). The acidifi­
cation may bring t!1e pH down to levels such as 
pH 5.0 to 7.0. Treatment at this pH with 5 to 10 
ppm chlorine may be quite effective in elin1inating 
spoilage bacteria from the water on a continuous 
basis where retention time is no more than 15 to 60 
seconds. 

I{OSELEY KEEPING QuALITY TEST 

The procedure originally developed for this test 
consists of storing a container of milk or cream, 
preferably unopened, at 45 F for 5 days and then 
subjecting the product to a standard plate count with 
incubation of plates at 90 F (1) or, if desired , at 
room temperature ( 77 F). A bacterial count on the 
fresh product provides a useful conh·ol especially 
when begi1ming such m1 improvement progran1 . Coli-

form counts can be run also on the fresh and stored 
samples although they become less useful as sani­
tation improves through application of the keeping 
quality test. Some plants have developed variations 
on this test but observations indicate that incubaclon 
at 45 F generally provides conditions more closely 
approximating those during marketing and use of 
the product. 

The basis of the Moseley K,eeping Quality Tes t is 
that practically all of the bacteria that grow well in 
milk in 5 days at 45 F are destroyed by pasteuriza­
tion. Since these organisms gain entrance to the 
product from contaminated equipment, the tes t be­
comes a means of establishing sanitm:y condition of 
equipment or containers which contact the product 
following pasteurization. Organisms that grow well 
at 45 F in milk or cream almost invariably are found 
on poorly cleaned and sanitized equipment. A mark-
ed increase in bacterial numbers during the 5-day 
test period suggests a plant inspection and this usual- ' 
ly reveals poorly cleaned and sanitized equipment. 
Subsequent cleanup · of this equipment usually re­
sults in marked improvement of keeping quality and 
bacterial condition of stored samples. 

Recent observations also have emphasized that tm­
less a plant has been conscientiously engaged in such 
a combined keeping quality test and bacte1ial cow1t 
program, it frequently is harboring false illusions 
regarding the sanitary condition of its plant and 
b acterial condition of the finished product. 

By making a plate count on fresh samples and 
on a sample of the same b atch of product after 5 
days at 45 F, two important types of information 
can be obtained: First, if the bacterial numbers in­
crease appreciably during storage, the evidence is 
strong that post-pasteurization contamination has oc­
curred. If the plate count on the fresh sample is 
high, that suggests thermoduric bacteria in the raw 
product which is a situation that occurs less fre­
quently. 

SPECIAL SAlVIPLING PROCEDURES 

To obtain specific information relating to sources 
of contamination it is often necessary to aseptically 
sample at any given point in a post-pasteurization 
system. These areas may be at the pasteurizer, in 
the network of lines or valves, at pasteurized surge 
tanks, at filler bowls or at the filler itself. A number 
of smnpling procedures can be employed incorpor­
ating the use of special devices, sampling cocks or 
sterile pipettes and dippers. One of these special 
line sampling techniques involves the use of a dis­
posable plastic hypodermic syringe. This is in­
serted into a pipe line and the sample removed 
through a previously sanitized neoprene gasket joint 

, , 
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Figure l. In-line samplin g using sterile plastic syringe 
through sanitized neoprene gasket between pipe joints. 

as shown in Figure l. 

Another arrangement that has proven useful is a 
stainless nipple, fitted with a sterile rubber serum 
cap , welded onto a standard line fitting, which can 
be clamped in or permanently located at any area 
desired (see Figure 2 ). Repeated samplings using 
sterile plastic hypodermic syringes can be taken at 
these locations by inserting the needle through the 
serum cap and withdrawing a sample. Samples can 
be transferred to sterile h1bes or left in the dis­
posable hypodermic syringe for immediate use or 
incubation . 

In Europe another method of line sampling has 
; been observed. This involves drilling a pin hole in 

any particular line at any given location and using 
this as a sampling p ort. The drilled hole is con­
veniently covered with a small rubber or plastic 
disc which is held in place with a spring clamp. 

:More conventional methods of sampling also may 
be employed. Sampling through appropriately sani­
tized sampling cocks or using sterile dippers or 
pipettes all may be satisfactory. If condensate drop­
lets are to be collected , sterile swabs, sterile bac­
teriological loops , sterile syringes or medit:ine drop­
pers cm1 be used. 

R ESULTS WITH KEEPING Q uALITY T EsT 

Tr ble 1 illush·ates typical results obtained by a 
plant that considered its sanitation program satis­
factory. One coliform count suggested the p ossibility 
of a sanitation problem but not to the degree brought 
out by the plate count on the stored sample. Many 
of the samples tested in this series exhibited serious 

off-flavor by the fifth or sixth day of storage. um­
erous customers must have experienced off-flavor 
development in these products. 

This type of situation also emphasizes a paradox 
in our supervision of milk supplies. Consider the 
great effort to provide a raw milk that frequently 
stays under a 25,000 plate count entering the proc­
essing plant; yet, after processing, the consumer 
may drink a pastemized product that runs into mil­
lions per ml. This condition is not uncommon ex­
cept where plants are using a test such as this one 
to evaluate suitability of plant sanitation procedures. 

Table 2 illustrates a different situation where con­
tamination is apparently not as excessive. Note that 
the coliform test is negative in every sample. This 
emphasizes an important point, namely, that the 
keeping quality test with plate counts after 5 clays 
at 45 F is a more sensitive and reliable indicator of 
plant contamination than the colifo~·m test. Also, 
the stm1dard pla te count on freshly processed samples 
understandably provides no indication whatsoever 
of the keeping quality of the milk. There might 
be so few psyclu-ophilic types of b acteria picked up 
from such equipment tl1at even though plates of the 

TABLE l. PLATE CouNTs oN FnEsH AND STonED SAMPLES 

VVITH PLAN T ON R EGULAH S ANITATION PROCEDUHES 

Fresh Stored 
Plate Coli- 5 da:'o"'S 

Produ ct count form at 45 F 

Skim <3,000 0 25,600,000 
Homo <3,000 0 24,800,000 
M.V." <3,000 1 26,400,000 
H.H." 14,100 0 2,700,000 
w.c: <3,000 0 7,500,000 

"Multivitamin ; "half and h alf; cwhipping crean1 . 

TABLE 2. PLATE COUNTS ON FRESH AND S T OHED S AMPLES 

vVnH PLA:-<T o N I MPRov;::n s.'\NTTAnoN P nocEDUREs 

Fresh S tol"ed 
Plate Coli - 5 days 

Produ ct count form at 45 F 

Homo 400 0 2,100,000 
1.V." 600 0 9,100,000 

H .H ." 900 0 3,000,000 
\V.C. c 100 0 17,000,000 
Skim 700 0 9,200,000 

"M ultivitamin ; "half and l1alf; "whipping cream. 

TAULE 3. PLATE CouNTS ON FRESH AND STORED SA;'"IPLES 

\ VITH PLANT 0 ' J:MPHOVED S ANITATION PROCEDUHES 

Fresh Stored 
Plate Coli- 5 days 

Product. count form a t 45 F 

Homo 400 0 700 
M.V." 700 0 3,300 
H .H ." 300 0 300 
' 'v.c .c 500 0 100 
Skim 800 0 6,000 

"Multivitamin; "half ·and half; ' whipping cream. 
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TABLE 4. PLATE CouNTs oF STORED SAMPLES SHoWING 

I NADEQUATE PosT-PAsTEURIZATION CLEANING AND SANITIZING 

Plate counts after s tor age 
G days at 45 F 

At fill er bowl Empty 
Produ ct At HTS'l' bowl In carton carton 

Homo 22,000 26,000 30,000 0 
Skim <3,000 10,000 60,000 0 

M.V. " <3,000 520,000 1,300,000 0 
2% <3,000 8,000 1,300,000 0 

" 1ultivitamin. 

TABLE 5. PLATE CouNTs oF STORED SAMPLEs SHOWING 

FILLL'IG AREA AS SOURCE OF CONTAMIN ATION 

Produ ct At H'l'ST 

Homo <3,000 
Skim <3,000 
H .H." <3,000 
\IV hip <3,000 
M.V." <3,000 

Plate counts after storage 
G days at 45 F 

At fill er bowl 
bowl In carton 

<3,000 150,000 
<3,000 3,600,000 
<3,000 29,000 
<3,000 130,000 
<3,000 52,000 

F.mpty 
carton 

0 
0 
0 
0 
0 

"half and half; "multivitam in. 

TABLE 6. P LATE CouNTS OF STORED SA:.vrP LES OF GLASS 

PnoDucTS SHOWING BoTT LE FILLEH AS SouncE 

OF CONTAMINATION 

Product At H'l 'S'l' 

Homo <3,000 
Stand" <3,000 
M.V." <3,000 
Skim <3,000 

Plate counts after storage 
5 days at 45 F 

Above Bottled 
fille r product 

<3,000 460,000 
5,000 840,000 

<3,000 59,000 
<3,000 310,000 

Empty 
bottle 

0 
0 
0 
0 

"standa.rd milk; "m ultivitamin. 

TABLE 7. PLATE CouNTS OF STORED SAMPLES TAKEN AFTEH 

IMPROVED SANITATION 

Product At. HTST 

Homo <3,000' 
Skim <3,000 
H .H .' <3,000 
Whip <3,000 
M.V." <3,000 

Plate counts after storage 
5 days at 45 F 

At. fill er 
howl In carton 

<3,000 4,000 
<3,000 <3,000 
<3,000 <3,000 
<3,000 <3,000 
<3,000 6,000 

Empty 
carton 

0 
0 
0 
0 
0 

"half and half; "m ultivit<mlin. 

TABLE 8. PLATE CouNTS SnoWING A PROBLEM ' •Vrr n CREAi\1 

PRODUCTS AND THEHJviODUHJC BACTERIA 

After storage 
Sample F resh 5 dayg at 45 F 

Hegular 22,000 23,000 

Homo 12,000 16,000 

Skim 6,000 6,300 

H.H." 5,300 12,000,000 

C.C.'' <3,000 6,000,000 

w.c.c 3,400 10,000,000 

"half and half; "coffee cream; <whipping crearn 

fresh sample are incubated at low temperatures such 

as 41 F , little in dication of numbers of such b acteria 

that develop dming storage at 45 F can be obtained 

from this count. This emphasizes the limited ~ani­

tary significance of the standard plate count on a 

fresh , processed sample. 
Table 3 shows results obtained in the same plant 

and provides an indication of what can be expected 

after results of the keeping. quality test have been 

followed by a conscientious effort to eliminate all 

deposits and effectively sanitize the equipment. This 

may include equipment such as valves, pipelines, 

tanks ( including surge tanks ), and especially fillers. 

Tables 4 and 5 illustrate h ow an in-line sampling 

method provides information on source of contami­

nation. Samples were removed with a sterile hypo­

dermic syringe through sterile rubber serum caps at 
different locations in the system. In one instance 

in Table 4, contamination in the line is indicated. 

In Table 5 low counts at the filler bowl and sterile ' 

crutons place the difficulty at the paper filling ma­

chine. Table 6 illusb·ates the same situation for the 

glass b ottle filler . Paper machines sometimes offer 

special problems with such items as contaminated 

mandrels or other surfaces, excessive condensate that 

drips or is blown into clean cartons, and contamin­

ated lubricru1ts. Such equipment may have to be 

Shldied carefully to locate possible contamination 
sources . 

Cruton counts were obtained by rinsing cartons 

with 10 ml of sterile water and plating this out. 

As a furtl1er check on the bacteriological condition 

of the containers, sterile milk was added to a con­

siderable number of both paper cmtons ru1d glass 

bottles a.t1d a count made of tl1e milk after 5 days 

of storage at 45 F. Neitl1er paper cartons nor glass 

bottles yielded orgru'lisms capable of increasing in 
the milk at 45 F. 

Table 7 provides an example of excellent control 

over the sanitru·y condition of the entire system. This 

can be accomplished by careful ru1alysis of the clea.t1-

ing and srutitizing of all surfaces that come in contact 

vvith product or which might drip condensate into tl1e 

product . Special precautions pruticulmly with the 

glass and paper fillers are necessary to consistently 

produce results such as these. However, with such 

a product there is a vast improvement in keeping 

quality in the home and restaurant. Return date 

has been extended at least three days ru1d freshness 
in flavor often several more. 

Table 8 illusb·ates a sihwtion often occurring in 

smaller plru1ts that may place their cream in cans 

to b e later dumped into the filler for packaging cream 

products. Cans in a dairy plant are a common 

source of such bacteria because they frequently are 

not as well cleru1ed and sanitized as regular process-
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TABLE 9. PLATE CouNTS SHOWING A CLEAN PLA ' T vVITI-I 

EvmENCE OF THEHMODUlliC BACTEHIA IN RAw SuPPLY 

Sample 

H.egulnr 
Homo 
H.H." 
\1\f .C." 

5,300 
16,000 

3,100 
3,100 

"half and half; "whipping cream. 

After storage 
5 da ys at 45 F 

4,400 
10,000 

<3,000 
<3,000 

Figure 2. Sampling at HTST pasteurizer using plastic hypo­

dermic syrin ge. Sample is removed through rubber serw11 

cap inserted on nipple welded onto elbow. Metal clamp at 

right is p laced over nipple when not sampling to maintain 

pressure on senun cap . 

ing equipment. Any product going through such 

cans may thereby pick up such contamination. The 

first 3 products shown in Table 8 and those shown 

in Table 9 indicate another interesting type of in­

formation provided by the keeping quality test when 

counts are run on both the freshly processed product 

and that stored at 45 F for 5 days. The numbers 

in the freshly processed samples appear high, pre­
sumably due to the excessive numbers of thermo­

duric bacteria in the raw s~1pply. However, the 
plant systems handling these. 'products are clean as 

evidenced by the lack of increase in numbers during 

the keeping quality test. 

APPLICATION oF METHOD TO leE CREAM Mrx 

Long h·ansportation and extended storage periods 

now employed for ice cream mix pose a real problem 
'in bacterial control. · \iVidespread use of counter 

freezers under a variety of conditions provides ample 

opportunity for bacteria to develop in the mix be­

fore freezing. This emphasizes importance of keep­

ing quality tests on pasteurized mix as well. Table 

10 shows results on various mix samples in an at­

tempt to pin point sources of contamination. Care­

ful attention to various cleaning and sanitizing steps 

has demonsh·ated that mix can be improved in keep­

ing quality also as shown by the 12% product in 

Table 10. 

APPLICATION OF METHOD TO COTTAGE CHEESE 

Considerable information on sanitary condition of 

cottage cheese equipment or wash water can be ob­

tained by applying the same type of test to this 

product. E xcessive bacterial cotmts in cottage cheese 

after 5 days of storage at 45 F usually indicate till­

sanitary plant conditions assuming culture organisms 

are not added to the dressing. 

SuGGESTIONS FOR llvrPROVING SANITARY CONDITIO_ r OF 
PosT-PASTEURIZATION EQUIPMK 'T 

Following are some of the fine points which will 

make the difference between a successful or unsuc­

cessful keeping quality program: 
l. Insure an adequate cleaning system regardless 

of whether it is manual or CIP. The index of clean­

liness is best determined by visual inspection using 

a sh·ong flash light supplemented by the use of the 

black light. A program for periodic checking of 

valves and gaskets is sh·ongly recommended in auto­

mated systems or disassembly systems. Often-times 

automated systems need to be checked thoroughly 

by local or factory representatives. 
2. Manual valves and gaskets on take down lines 

are extremely critical areas. These should be in­

dividually washed or circulated and sanitized just 

prior to assembly. Care should be taken to sanitize 

TADLE 10. PLATE CouNTS or STOHED IcE CnEAM ?v!Jx SHOWJJ."'G I NADEQUATE PosT-PAsTEUHJZATlON CLEANL'IG A:>:D SANJTIZING 

Plate counts 
afte•· storage 5 days at 45 F 

Product At past. At cooler A.t surge tan1r At Filler In can 

12.% < 3,000 <3,000 <3,000 <3,000 <3,000 

4% <3,000 15,000 18,000 9,000,000 TNC 

6% < 3,000 6,000 2,000,000 3,000,000 TNC 

Shake < 3,000 <3,000 4,000,000 4,000,000 4,000,000 

Choc. <3,000 <3,000 19,000 400,000 T c 
s hake 
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Figure 3. Immersion tank with 200 ppm chlorin e solution 
for glass fill er parts. 

the contact surfaces also. 

3. Sanitize with a product that will provide ef­
fective destruction of all types of bacteria. Use of 
prope r concenh·ations and time intervals for bac­
tericidal action are also important. The sanitizers 
most widely used due to their effectiveness and low 
cost are the chlorine-containing products. A 200 
ppm solution of chlorine allowed to react for at 
least 30 sec is an adequate general sanitizer. Appli­
cation of sanitizers by spraying a solution may offer 
better wetting action resulting in greater bactericidal 
efficiency than fogging. 

4. Personal hygiene cannot b e overemphasized. 
A void human contact, especially hands, on sanitized 
equipment. This particularly applies to filling ma­
chines. If it is necessary to make adjustments, be 
sure to wash and sanitize hands before performing 
an operation. ln some plants operators wear rubber 
gloves, especially when assembling or manipulating 
filling machine parts. 

5. Paper and bottle filling machines have many 
vulnerable areas that can contaminate the product 
before or during filling. The filling assembly is 
perhaps the most vulnerable. All removable parts 
should be thoroughly cleaned by recirculation if 
possible and left disassembled in an orderly fashion. 
Just prior to use, all parts should be sanitized in­
dividually by immersion or spraying before assembly 
to the previously sanitized body of the machine ( Fig­
ure 3). All gaskets and "0 " rings should b e sanitized 
by immersion. Surfaces which they contact should 
also be sanitized. '~Tearing rubber gloves is a good 
practice to avoid contact vvith bare hands and also to 
protect hands from irritation by sanitizer solutions. 

The remaining body of the machine should also b e 
sanitized by fogging or spraying with an appropriate 
sanitizer. Glass machines having multiple filling 
heads should b e assembled in the same fashion de­
scribed. It is also desirable to spray sanitizing sold­
bon at intervals over filler parts during assembly 
(Figure 4) . Lubricants used should be sterile. Where 
detailed assembly instructions are necessary, it may 
be helpful to provide printed instructions listing speci­
fic operations in their order of execution. 

Additional thought needs to b e given to design and 
construction of filler assemblies to simplify and re­
duce contamination from other sources such as 
condensate. 

6. Most large dairy plants will operate their fillers 
for long periods of time resulting in the accumula­
tion of milk solids, fat and condensate on machine 
parts. These areas become ideal vehicles for con­
tamination by psychrophilic types. Therefore, it is 
equally important to flush them down with sani­
tizing spray. A convenient time to do this is b et\veen 
products or while changing to a different tank. Start­
ing with the uppermost portions such as the filler 
bowl and working down , spray the entire filling area 
(Figure 5). Condensate on some machines gathers 
on the carton forming mandrels . This area can also 
be sanitized by spraying with a sanitizer . 

7. Seeking out the source of contamination may 
save time and expense in the long run. By utilizing 
various sampling techniques such as those described 
earlier, one can trace back and obtain information 
relating, for instance to: the failure of automated 
CIP systems, build-up in tanks or crossover lines, 
non-functioning or dirty valves, dirty pumps, broken 

F igure 4. Spraying partially assem bled fillin g area of paper 
carton machine wth 200 ppm chlorine solution. 
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plates of HTST and numerous other sources. 

8. Pride of workmanship helps in many ways to 
maintain high standards and to stay on top of the 
keeping quality problem. Once the approach and ob­
jectives of such a program are explained to plant 
workers, they seem to follow it ·with great interest 
and willingness to cooperate. Management has a 
responsibility in recognizing such cooperation on the 
part of employees. 

REsPoNSIBILITIES FOR SANITARY CoNDITION oF 

PLANT EQUIPMENT 

The keeping quality test should be considered a 
useful tool that must be applied in order to provide 
a product that will remain in satisfactory condition 
through the longer marketing and consumption period 
encountered today. It should be utilized by the 
plant crew to eliminate important trouble spots . In 
some cases it may be necessary to call in paper car­
ton machine representatives or sanitation automation 
representatives to analyze their installations for pos­
sible faulty consh·uction or operation. 

One fact graphically emphasized by application of 
this yardstick is that ulh·a-high pasteurization pro­
cesses and similar improvements are not practical 
until the keeping quality problem is "vorked out. 
A careful sh1dy of the problem of post-pasteurization 
contamination has demonsh·ated that a satisfactory 
degree of cleanliness can be accomplished with very 
little exh·a effort and no more expense on the part 
of the plant crew. Results have further demonsh·ated 
that the improved keeping quality attained pays 
dividends in a longer marketing period, fewer re­
turns and fewer customer complaints. i\llilk as used 
in restaurants, schools and the home is greatly im­
proved; return date has been increased from 5 or 
6 days to 9 or more days with product still com­
paratively fresh. Plants on tllis program are en­
thusiastic about it. 

Figme 5. Flushing off filling area of paper carton machine 
between products with 200 ppm chlorine solution. Purpose 
is to remove and sanitize condensate and flush off accumu­
lated milk solids. 
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PROBLEMS ASSOCIATED WITH THE EVALUATION OF ULTRA-HIGH­
TEMPERATURE PROCESSES FOR THE PASTEURIZATION 

OF MILK AND MILK PRODUCTS' 
R. B. READ, JR. 

M-ilk and Food Research, 
Robert A. Taft San·itary Engineering Center, 

U. S. Public Health Service, Oincinnati, Ohio 

Several developments in the dairy industry have 
created interest in thermal processes that permit 
greater lethality to b acteria than conventional pas­
teurization processes, yet minimize deleterious chemi­
cal changes in the milk being processed . The shelf 
life of milk has been of concern to processors for 
many years; in fact, the heating of milk to prevent 
its sotuing before it reaches the consumer was car­
ried out secretly by dairies prior to the general ac­
ceptance of pasteurization. Accordingly, a heating 
process, or what is today a p asteurization process, has 
been recognized for many years as being of economic 
importance to the processor b ecause, in addition to 
its public health function of inactivating pathogenic 
microorganisms that may be present in the raw milk 
supply, it increases the shelf life of the product. 

With the pasteurization of cream-line milk, sig­
nificant increases in either time or temperah1re over 
the legal p asteurization standard could not be used 
successfully because of impairment of cream line. 
The development and wide acceptance of homogen­
ized milk led to rapid deemphasis of cream line, per­
mitting pasteurization above the temperahues re­
quired for public health reasons. W'ith the con­
solidation of dairy plants in the United States and the 
attendant increase in distances required for distri­
bution of the pasteurized product, processors have 
generally increased the temperature for pasteurizing 
homogenized milk above the minimum legal standard 
to gain a greater bacterial kill as well as other de­
su·able chemical changes and, by doillg tins, to ill­
crease the shelf life of the product. Witi1 the vat 
and high-temperature short-time process, the upper 
limit of temperatures and/ or times ti1at can be used 
is governed by the production of off-flavors caused 
by overheating ti1e product. Research on pasteuriza­
tion tunes and temperatures has shown that bacteria 
are more sensitive to relatively high temperahues for 
times of a few seconds or less than are ti1e chemical 
changes that produce an objectionable heated flavor 
in milk. Accordil1gly, interest has arisen in the pas­
teurization of milk by processes that use relatively 
high temperah1res for short periods of time. These 

'Presented at the annual meetin g of the INTERNATIONAL 

AssociATION oF MILK, FooD AND ENvrnoMENTAL SANITARIANS, 

I Nc ., October 22-25, 1963, Toronto, Canada. 

processes have been given the general label of ultra­
high-temperature ( UHT) pasteurization. Although 
many definitions have been suggested for UHT pas­
teurization, only processes involvn1g final heating 
temperahues from 190° to 270°F with holding times 
shorter than 2 seconds should be considered UHT 
processes. The upper limit of 270°F was selected 
because, in general, thermal processes for milk in­
volving final heating temperatures higher than 270°F 
are designed not to pasteurize but to sterilize. 

Although many time-temperature combinations in 
the UHT range of pasteurization are tmquestionably 
as effective from a public health standpoil1t as the 
time-temperature combinations used for existing pas­
teurization processes, a few problems must be solved 
before UHT processes can be generally accepted. 
Pasteurization at 194 F in the Vacreator, alti1ough 
a UHT process, will be excepted from consideration 
because standards have been set for pasteurization 
with this equipment. 

Several general types of equipment are available 
to ti1e dau·y industry for operation in the UHT range. 
Of these, most interest appears to be centered on 
plate heat exchange similar to ti1at used for high­
temperature short-time pasteurization ( HTST ) and 
on steam il1jection. The problems associated with 
the evaluation of these two processes are somewhat 
different and for this reason ·will be discussed separ­
ately. 

PROBLEMS AssociATED WrTH THE E vALUATION OF 
UHT PASTEURIZATION BY PLATE HEAT ExcHANGE 

In plate-type pasteurizers operated in the UHT 
range of times and temperatures, evaluation problems 
include (a) selection of a time-temperature com­
bination or combil1ations for UHT pasteurization, 
(b) development of a control system so that the l'ag 
time in the flow-diversion valve, temperature-sensing 
element and controller combined is not greater than 
the holdn1g time of the process, (c) determination of 
the effect that flow conditions at the holdn1g tube 
enh·ance have on holding time, and (d) development 
of suitable procedures for determining ti1e response 
speed of the flow-diversion valve and controller il1 
the field. 
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Time-temperature combinations foT UHT 
Pasteurization is practiced, at least in part, to en­

sme that viable pathogenic microorganisms in dairy 
products will not reach the consumer. Accordingly, 
when new processes are proposed one of the first 
considerations must b e of time-temperature combin­
ations that will satisfy public health requirements. 
When the data on thermal inactivation of bacteria, 
rickettsiae, viruses, and molds, are reviewed, it is 
apparent that virtually no data exist on thermal in­
activation with heating times shorter than 2 seconds. 

vVhen standa.rds of time and temperature for UHT 
are considered, it appears that two approaches are 
possible. The first would be to wait until satis­
factory data are available and then designate time­
temperature combinations. This is objectionable 
since it is believed that a number of years will elapse 
before thermal inactivation data are available for 
the majority of the pathogenic microorganisms that 
may be in milk. The second approach is to exh·a­
polate the existing data and add a wide margin of 
safety so that it would be inconceivable for any 
microorganism to be inactivated by an existing pro­
cess and to survive the new process. This approach 
has the advantage of temporarily circumventing the 
"data hurdle", but may be disadvantageous to some 
processors in that the selected time-temperature com­
binations cannot be applied to all products because 
of product damage from high heat processing. Also 
implicit in the latter approach would be a continuing 
reappraisal of the ' time-temperature combinations for 
UHT pastemization as more data on the thermal in­
activation of microorganisms become available. 

Review and extrapolation of existing data indicate 
that a time-temperature combination selected from 
the semi-logarithmic extrapolation of the existing 
time-temperature combinations for ice cream mix 
( 155 F , 30 min; 175 F, 2.5 sec) appear to meet the 
criteria for the second approach to the data problem 
for processes involving plate-type heat exchangers. 
An infinite number of times and temperatures can be 
selected in this way, but this is undesirable since a 
large number of time-temperature combinations for 
UHT would cause confusion in the field. Two com­
binations of time and temperature for UHT pasteuri­
zation extrapolated from the combinations for ice 
cream mix ( 155 F, 3Q min; 175 F, 25 sec) are 191 F 
for 1-second hold and 201 F for a 0.1-second hold. 
Interest has been expressed in a temperature stand­
ard for a 3-second process. If the foregoing criteria 
are used, a holding temperature of 185 F is indicated 
fqr a 3-second holding time. These combinations of 
time and temperature would be applicable to all 
products (milk, chocolate milk and drink, skim milk, 
cream, and ice cream mix) p asteurized in plate-type 
heat exchangers. Sufficient data may, however, 

prove that these combinations of times and tem­
peratures are more severe than necessary for public 
health reasons . Available data on heated flavor in 
milk indicate that no serious problems should be 
experienced by UHT processors. 

It has been suggested that the exh·apolated line 
form ed on semi-logarithmic paper by connecting the 
existing time-temperahue combinations for milk ( 145 
F , 30 min; 161 F, 15 sec) b e used to determine the 
UHT time-temperature combinations for milk pas­
teurization. This line has a "slope" ( z value) of 
7.7 F, however, vegetative cells of bacteria have been 
shown to have higher z values than 7.7 F. As a re­
sult, the existing milk pasteurization times and tem­
peratures cannot b e extrapolated into the UHT pas­
teurization range and used fqr time temperature 
combinations for these processes. 

C antral Tesponse time 
In a plate heat exchanger pasteurization process, 

the total resp onse time of the flow diversion valve 
and its controller cannot exceed the holding time of 
the process. For example, for a process with a hold­
ing time of 1 second and with the temperature-sensing 
element of the flow diversion valve located at the 
inlet of the holding tube, the flow diversion valve 
and its controller must react in a total time of 1 
second or less to prevent the forward flow of tmder­
heated milk. For modern insh·umentation, a 1-
second response time should not b e difficult to meet; 
however, no commercial controller and flow-diver­
sion-valve system designed for milk and milk prod­
ucts is known that has a response time of 1 second 
or less. If the system has a faster response time than 
the holding time of the process, a time delay relay 
will have to be used to prevent the flow diversion 
valve from going from the diverted to the forward 
flow position until the product passing through the 
valve is adequately pasteurized. 

Ti1ning the holding tube 
For processes with holding times of a mmrmum 

of 3 seconds, it is believed that the existing tech­
niques of timing the holding tube can be used if the 
timing device is modern and has an integral timer. 
vVith holding times of 1 second or less, attempting 
to measure holding times in the field appears im­
practical because of the lin1itations of existing in­
strumentation for this pmpose. Accordingly, for the 
shorter holding times, holding tube lengths must be 
calculated. If industry practice in regard to sizing 
holding h1bes for the various HTST heat exchanger 
capacities is continued, the approximate length of 
the holding tube for the typical plate heat exchanger 
will be 8 inches for each second of holding time. 
Actual conditions for an individual heat exch anger 
can produce large variations from this generalization. 
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For a 1-second holding time, the length of the hold­
ing tube will be extremely short and, from a practi­
cal standpoint, probably will be the length of h1be 
required to go from the bottom part of a terminal 
block to a flow diversion valve connected to the 
top part of the same terminal block. With such a 
short holding tube, perturbations in flow caused by 
an elbow or reducer at the inlet of the holding tube 
can produce significant alterations in flow conditions 
and, from this , changes in holding time. With en­
trance pertmbations, the residence time of the fast­
est particle may be less than a calculated value; in 
fact, the residence time may be less than a measured 
value if the timing probes are located at the c~nter 
of the holding tube. 

PROBLEMS AssoCIATED Vhnr Trm EvALUATION OF 
UHT PASTEURIZATION BY STEAM INJECTION 

As with UHT pasteurization by plate heat ex­
change, steam injection can be· used to produce a 
satisfactory pasteurization process. Most designs for 
steam injection include a plate heat exchanger for 
preheating the product and p ossibly for regeneration 
purposes, plus a steam injector, holding tube, and 
vacuum chamber(s) for r emoving the water in­
jected as steam and for cooling the product . The 
vacuum chambers are us u a 11 y followed by a 
plate cooler to complete the cooling of the pasteur­
ized product. Before this process can b e universal­
ly accepted, several problems must b e resolved. One 
of the first is to establish the general sequence of 
types of equipment that will be used for the process. 
Once the process is identified in terms of sequence 
of general types of equipment and procedures for 
processing milk and milk products, then the public 
health significance of each of the steps used in the 
process can be more specifically evaluated . At this 
time some general problems can b e identified that 
pertain to most of the equipment proposed for UHT 
pasteurization by st~am injection. Some of th : se are 
(a) satisfactory controls for the flow diversion valve 
or flo"v stop used in the process, (b) determination 
of mixing length after steam injection, (c) prevention 
of vapor formation in the holding tube, (d) selection 
of proper controllers and location of sensing elements 
for these controllers, and (e) time-temperature stand­
ards for UHT by steam injection. 

Controls for flow diversion or flow stop 

The problems of flow diversion or flow stop con­
trols with steam injection are somewhat similar to 
those of UHT by plate heat exchange except that 
with steam injection a more precipitous dl'Op in 
temperahue can b e anticipated upon steam failure 
because of the difference in the mass of a steam in­
jector and that of the heating section of a UHT plate 

heat exchanger. Response times have b een deter­
mined by measuring time required for the conh·olling 
device to traverse 63% of a step change. vVith plate 
heat exchangers , step changes in temperature do not 
occur and the 63% requirement appears realistic 1lor 
plate heat exchange processes. VVith steam injection, 
a step change in t e'mperature can occur so that a con­
troller and flow-diversion-valve system that meets 
the speed of response requirements of the testing 
procedure in current usag2 will not necessarily guar­
antee the prevention of forward flow of underheated 
products. Accordingly, response time requirements 
for the sensing-element conh·oller, and flow-diversion­
valve system used on steam injection equipment may 
have to be more rigorous than those similarly used 
in plate heat exchangers. 

Mixing length 

By definition , pasteurization is a process of heating 
every particle of milk or milk product to a given 
temperature and holding it at that temperature for a ' 
given time. To identify the holding time, the time 
required for every particle of milk or milk product 
to reach the holding temperah1re must be determined . 
To do this, the mixing length required by the various 
designs of steam injectors must be known for a range 
of operating conditions. Instrumentation is available 
to obtain these data, and sh1dies are underway in at 
least one laboratory in this country. 

Prevention of vapor formation, in the holding tube 

vVith holding temperatures over the boiling point 
of the product, the holding tube must be under 
pressure to prevent product vapor formation with 
partial displacement of the holding tube and a re­
duction in holding time. VVith these processes, the 
holding tube can be kept under pressure by a valve 
at the discharge end. Since the setting of this valve 
can affect flow rates in the holding h1be, this rep­
resents another potential problem in controlling pro­
cesses . 

Selection of proper controller for UHT pasteurization 
by stea·m. injection 

The location of the steam-controller sensing bulb 
for the steam injection unit is of considerable import­
ance in the satisfactory conh·ol of this process. The 
bulb must be located so that control of the process 
results with minimum oscillation of the setting of the 
steam inlet valve. Severe cycling of this valve will 
result in slugs of product heated to different temper­
atures and create severe mixing problems in order 
to give a uniform product temperature at the inlet 
of the holding tube. Vacuum chambers must be 

controlled to prevent dilution or extensive concentTa­

tion of the product being processed, however, con­

trols for vacuum chambers are in extensive use today 
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in connection with HTST equipment and appear 
directly applicable to UHT by steam injection. 

Time-temperature standards for UHT by 
steam injection 

The major portion of lethality to microorganisms 
in the steam injection UHT process is in the holding 
period since heating and cooling are effected in ex­
tremely short periods of time. Accordingly, when 
UHT by steam injection and UHT by plate heat 
exchange are evaluated in terms of microbial letha­
lity, these tv10 processes, although running at the 
same holding temperatures and holding times, may 
give substantially different results. As discussed in 
the section on UHT by plate heat exchange, very 
few directly applicable data are available on thermal 
inactivation of microorganisms, and therefore, any 
standards that could be considered at this time must 
contain what appears to b e wide margins of safety. 

Before time-temperature standards can b e con­
sidered for UHT by steam injection, data must be 
available on the times and temperatures experienced 
by a particle of milk or milk product as it passes 
through a UHT steam illjection system. From these 

data, lethality to microorganisms can b e calculated 
and compared with the data available on the thermal 
inactivation of microorganisms. Once this is done, a 
judgement can be made whether the proposed UHT 
processes by steam injection produce only marginal 
microbial inactivation or contain a wide degree of 
safety over requirements indicated by the extm­
p olation of existing microbial inactivation data . As 
with UHT by plate heat exch ange, any tentative time­
temperature combinations for pasteurization must b e 
subject to revision when more data are available. 

In summation, the problems associated with the 
evaluation of UHT pasteurization by either plate 
heat exchange or steam injection appear superable. 
Of the two types of processes, UHT pasteurization b y 
plate heat exchange with mel:'lsurable holding times 
has fewer problems associated with process evaluation 
and conh·ol. It is hoped that if the UHT pas teuriza­
tion process is of value to the dairy indush·y the 
problems associated with the control and evaluation 
of these processes can b e resolved in the near future 
so that recommendations can b e made for UHT 
pasteurization of milk and milk products . 

THE NEXT 50 YEARS WITH IAMFES' 
K. G. WECKEL 

Department of DaiTU ancl Food JndustTies 
Uni.versitu of Vl isconsin, Madiso n 

One of the mos t promlSlng ways to chart the 
character, the make-up, the o b j e c t i v e s and the 
achievements of IAMFES in the next 50 years is to 
take bearings on the history of the organization in the 

past 50 years, and plot a course. It must b e pre­
sumed the objectives of the Association and its mem­
bers will be similar to those already stipulated in the 
Constitution of the Association. It can b e easily 
surmised, however, that the methods of achieving 
the objectives of the professional members and the 
Association may be radically changed in the next 
several decades. 

The life and survival of any nation, history shows 
us, are inevitably tied to the burden of taxes, how­
ever derived, whether by internal assessment or in 
military defeat . It is no secret there is now in this 
country a trem~ndously heavy burden of taxes which 
citizens of the present and the future must carry. 
There are two aspects of taxes the professional sani­
\arian of the future must conjure with: the first is 

'Presented at the 50th Annual ~vl eeting of the lNTEHNATIONAL 

AssociATION OF MILK AND FooD SANITAHIANS, L c ., October 

22-25, 1963 at Toronto, Canada. 

whether services rendered to the citizen ru:e de­
sired or essential, and the second is whether the 
basically essential services are b eing done at the very 
leas t possible cost . There will b e forced consideration 
of these two aspects as the pressures for necessary 
services and budgetary funds increase with popu­
lation pressures projected for the future. Problems 
of environmental sanitation are bound to increase in 
the future, and activities, services, procedures and 
methods now considered essential and effective will 
be considered unnecessary and ineffective and will 
be replaced. 

It is probable the techniques of routine regular 
inspection of products and premises, parts and pieces 
will give way to a system of surveillance through 
statistical sampling and monitoring equipment use­
ful in providing information of a broad nature rather 
than about minutiae. 

The concept of aesthetic evaluation plays an im­
portant though imponderable part in present day 
routine sanitation inspection work. The understand­
ing of the profit effectiveness of aesthetic sanitation 
in modern food production of the future probably 
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will be widespread because competition of large­

scale operations ""ill provide it. Sanitarians will 
devote their efforts to other and perhaps more re­

stricted fields or problems affecting public h ealth. 

The emphasis will shift from regular enforcement 

of food and milk programs as we now know them 

to more generalized enforcement of programs in 

fields such as air pollution, water pollution, public 

housing, waste disposal, and environments involving 

food operation and utilization. There is evidence 

of a trend in tins direction today; institutional foods 

are preprocessed, prepackaged, and quickly served 

in selected portions in the majority of restaurants; 

the institutional vending of prepared, prepackaged 

bot and cold foods is destined for much greater 

utilization. 

In the recent decade there has been much con­

solidation and enlargement of food production fa­

cilities, and food distribution facilities. Marginal 

farms have been absorbed or abandoned; marginal 

or inefficient process units likewise have been and 

are being consolidated into larger operations. New 

systems of distribution have been developed so that 

new and varied forms of products have b ecome 

available. The total number of farms operated in 

1962 was about 2,000,000 less than in 1950; present 

numbers are about 3,688,000. It appears that such 

consolidation and development will continue for a 

significant period. The capital investments in re­

placement of equipment in industry have varied from 

718 to 1,053 million dollars annually in the past 

15 years. From 1941 to 1961, the manhour input 

required for production of foods decreased 14%, 

while product output increased 35%; ti1e productivity 

per manhour thus rose 56% (5). This change implies 

greater volume production and greater mechanization 

of operations, which in turn have minimized the 

variable of human management. 

One of the cause-and-effect aspects of this in­

dustrial change going on in ti1e food industry is 

the cost of food and tlie amount of food consumed 

per capita. Consumers spent $319 per person for 

food in 1947-1949 and $392 in 1961, representing an 

increase in cash outlay of 23%. In this interim the 

disposable income increased 59%, from $1,248 to 

$1,987. The proportion of income spent for food 

declined from 25.6% in 1947-49 to 19.7% in 1961. This 

is but part of the story, b ecause the revolution in 

food engineering and food technology in the past 

decade or so has made available a greater selection 

of better quality foods. It is estimated that the 

quantity and type of foods purchased in 1935-39 

would cost only 14.5% of the current dispos able in­

come. These observations are of great importance 

in assaying tolerance to taxes, and it should b e ob­

vious that competitive practices will give continued 

sh·ess to this type of change. 
This leads directly to an examination of the po­

tentials in some areas of production. In some phases 

of food production, such as poultry, there h as been 

and can be tremendous consolidation of operations. t 

It has been suggested that shortly some 90% of the 

nation's p oultry requirements could b e produced on 

50 commercial poultry farms; that in each of coad­

jacent selected plants process rates of 10,000 birds 

or 27,000 pounds ready-to-cook ·poultry per hour 

are feasible. Bird ranches already are in operation, 

handling 200,000 to 500,000 continuously. This is in 

a sense looking forward to the picture portrayed 

about 1890, in the book "Looking Backwards 2,000 

Years," by Edward Bellamy (1). The potentials of 

consolidation of operations of this type are great and 

do have a direct bearing on the nature of sanitation 

work to be done in the future. 

Thus, most certainly we may look forward to a 

fewer number of plants used in production and proc­

essi:ng of food. Automation will b e an essential part 

of such operations. The successful operation of these 

plants will req uire managers with advanced tech­

nical training. The larger plants, with large-scale 

automated equipment, will require fewer employees 

per unit of product, tlms altering ti1e sanitation su­

pervisory problem. The operations will be conh·olled 

and minitored by integrated, continuously operating, 

automatic, analytic techniques that will depict de­

sired measurements of sanitary quality. 

The managers of such operations, in all probability, 

will have intense basic scientific h·aining plus tech­

nical training, along commodity lines. These men 

conceivably and necessarily will be trained as sani­

tarians b ecause of the economic necessity of sanitary 

control in large-scale process operations. Sanitary 

practices now considered on a recommended basis 

will be incorporated as mandatory procedures in­

herent to the process. The management will attend, 

more frequently, technical refresher courses to keep 

abreast of food engineering developments. 

Although food production has kept pace, and even 

better, with the rate of p opulation increase, there is 

no biological precedent by which to b elieve it will 

always be so. The necessity of producing food will 

become intense with ti1e years, particularly in the 

light of declining soil and water resources. The food 

industry can look forward to the necessity of u se 

of more fertilizers , pesticides, preservatives, func­

tional components, and modified forms of foods . 

Thus, present day concepts on the margins of safety 

necessary for the protection of health must give way 

to newer concepts in order to have food. Assuredly, 

greater emphasis will be given to environmental 

factors, but much more will be known ab out them; 

there should be available rapid monitoring tech-

, 

; 
( 

•• I 

-



I .. 
~ 

; 

THE NExT 50 YEARS Wrrn IAMFES 81 

niques by which hazards to safety can b e more 
quickly assayed. 

During the past decade it has b ecome more ap­
parent state and local governments are incapable 
of dealing with the complexities of modern society, 
especially as they relate to public health. H erbert 
Hoover once described the social security of his 
day as the larder in the cellar. Dietary has changed 
from bread, meat and potatoes (from the local grist 
mill and family acres ) to food complexes made of 
ingredients derived from many and, frequently, far 
distant sources. Whereas h·avel by horseback was 
a 30 mile per day rate, today travelers cover thou­
sands of miles and sometimes stop in several political 
domains en route. Food is no longer processed in 
the kitchen and consumed principally on the family 
table, but in ever-increasing amounts through the 
work of commercial vendors. \!Vater supplies are 
often derived from multiple-use systems, in vast drain­
age areas . vVaste disposal is a problem of similar 
vast drainage systems. The effects of these are 
complexities of health hazards, not controllable only 
by the individual effort of local area regulatory 
groups. Efforts to solve such problems will require 
crushing financial burdens and inevitably must be 
considered on a federal level. The trend in tl1e de­
mise of local government in solving such problems 
is provacatively discussed by Lundberg in tl1e book, 
"The Coming World Transformation" (4). It has 

been evident for a considerable p eriod tl1at much 
long-range projected research in public health is 
financially supported by federal funds assigned to 
research centers where facilities and personnel can 
be directed to specific problems. In 1962 tl1e feder­
al government spent $14 billion for resem:ch, which 
represents 75% of all research spending in the nation. 
Some 70% of the nation's research and development 
personnel are working on government sponsored proj­
ects. The government currently is supporting some 
60% of research work done in industrial laboratories, 
and a greater percentage of that done in universi­
ties (2). 

There is a woeful lack of uniformity and an ar­
chaic inadequacy in the monitoring of food-borne 
illness in the United States (3). Real evaluation of 
the impact of contaminated food cannot now b e 
properly evaluated . 'Few individuals escape occasion­
al intestinal upset; the migrant habits of a large per­
centage of tl1e population make h·acing of significant 
outbreaks difficult. The classical point source origin 
9f outbreaks is no longer typical. Yet there is re­
ported evidence that tl1e number of food-borne epi­
demics has at least doubled in the past 10 years . 
This problem of proper surveillance of the status 
of food-borne illness is related to tl1e inadequacy of 
surveillance of the consumer food supply. The Gross 

Cmmnittee report (3) makes clear that much useful 
factual information is obtained regularly by a large 
number of public and private organizations, but that 
at tl1e present tin1e no mechanism exists for the col­
lection, processing and analysis of these data. There 
is great need for a focal point of comparative data 
on the microbiological, chemical, nuh·itional, toxi­
cological and related qualities of principal food items. 
This is a vast area problem in consolidation of in­
formation , voluntary and otherwise, from industry and 
government sources, for eliminating food-borne ill­
ness outbreaks. The need for this development be­
comes greater with tl1e complexity of foods and food 
processes and the magnitude scale of process oper­
ations. 

Food supplies are of world-wide origin. Many 
food organizations deal extensively with raw ma­
terials from distant places; few individuals consume 
a diet vvitl1out some imported component. Signifi­
cantly too, multiprocessing of components or func­
tional materials in tl1e preparation of blended con­
sumable products is becoming increasingly common. 
Thus, there exists a tremendous need for bilateral 
standards in methods of handling and processing, and 
in the evaluation of imported as well as exported 
food components and products. While the finger 
may readily be pointed at problems on the inter­
national scale, it is necessary to point out there is 
a tremendous n eed for consolidation of effort on prob­
lems at the interstate and intercommw1ity levels, in­
cluding terminology, composition description and 
methodology of acceptance appraisal. 

It has been indicated in educational fields tl1at few 
things are as backwards as educational processes; 

. books, examinations, blackboards are standard fare. 
There has been relatively little development and 
utilization of new teaching tools, of models, films 
and devices to better translate the newer and in­
creasingly complex knowledge of both arts and 
sciences. This will become necessary in the near 
day of large-scale food production, processing and 
distribution where management personnel must be 
better and more positively informed about the sig­
nificance of their individual actions. It is not un­
reasonable to assume that a major work of sanitarians 
will be devoted to monitoring and training employees 
and employee organizations in their responsibilities. 
It is certain that much educational work needs to 
be done : procedures should include b etter establish­
ed courses, more frequent workshops and specific 
training, and greater emphasis on environmental 
factors relating to foods. Industry is reducing amor­
tization of much equipment to 10 years b ecause of 
rapid technical changes. It is imperative the sani­
tariml be prepared to amortize the knowledge stores, 
likewise. 



82 THE NEXT 50 YEARS "WITH IAMFES 

There has been a noticeable lag in the rate of de­
velopment of sanitary standards in many foods in­
dustries, in comparison with those in the past decade 
in the dairy industry. This has been due, possibly, 
to three causes: (a) the want of a biological yard­
stick with which to make acceptance evaluations 
(b) the great diversity of type and of origin of ma­
terials in foods ; and (c) the continuing process of 
invention in process and in product. There is not 
much justification for two sets of standards, one for 
milk and one for other foods , in the light of com­
plexity and diversity of foods on one hand and the 
evident reported food epidemics on the other. The 
educational processes to correct the lag are greatly 
needed. 

The standardization of systems of coding of foods 
similar to that now proposed for milk would be of 
estimable benefit to sanitarians. There have been 
several outbreaks involving several state areas in this 
counh·y, classified by epidemiologists as from a com­
mon source but without positive identification . 

SuMMARY 

On the b asis of these observations, it seems that 
the future of the IAMFES will involve activities of 
the following order: 

1. Evaluation of the necessity, effectiveness and 
cost of the work done in its professional service. 

2. A modernization of the procedures by which to 

attain food sanitation from specific to general pro­
grams, with greater utilization of more rapid moni­
toring techniques and statistical procedures. 

3. Greater participation in research and surveil-t 
lance services at a national, rather than a local level. 

4. Professional participation in improved surveil­
lance procedures for food-related illness and in ac­
ceptability of consumer food supplies. 

5. Professional participation in· the development of 
international standards for import and export food 
materials and in the development of improved food 
process and product standards geared to large-scale 
operations. 

6. Professional participation in greater educational 
activities designed to meet the modernized scope and 
level of foods process ing and of its management per­
sonnel. 
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REPORT ON THE SANITARIAN1S 1963 JOINT COUNCIL' 
H. s. ADAMS 

Delegate from International 

I ntroductio·n 
This report is prep.ared for presentation to the 

Association members at the annual business meeting. 

Composition of Council 
The Sanitarian's Joint Council h as continued its 

original participant membership since its founding 
in 1956. Present participant associations are the 
American Public Health Association through the En­
gineering and Sanitation Section, the National Asso­
ciation of Sanitarians and the International Associ­
vironmental Sanitation (general), j\!Iilk and Food 

'The Executive Board took favorable action on this r eport 
at the 1963 annual meeting at Toronto, Canada, and approved 
the plan in principle. Fmthermore, the Board advised its 
delegates to take whatever reasonable action was deemed 
necessary to implement this Plan for Certification of Sani­
tarians and to fulfill the oth er objectives of the Sanitarians 

· Joint Council. 

ation. Each is represented by two delegates and an 
alternate. A roster of delegates is attached. 

The Counc-il's Current P·rogram 
While the Cow1cil has a number of projects under 

consideration, the project of consuming importance 
at this time is a Plan for the Establishnwnt of the 
American Intersociety Board for the Certification of 
Sanitarians. The purposes of such a Board are as 
follows: 

1. To improve the practice, elevate the standards, 
and advance the professional functions of the sani­
tarian in the various fields of environmental health. 

2. To grant and issue to qualified sanitarians cer­
tificates indicating special knowledge and compe­
tence in various fields of environmental health. The 
fields in which certification may be granted are En­
Sanitation, Vector Control, Industrial Hygiene, In-

, 

< 
.~ 
I 



I .. 
) 

REPORT ON SA ITARIAN's JOINT CouNCIL 83 

stitutional Sanitation, 'i\Tater Supply and Waste Dis­

posal, Housing Hygiene and Environmental H ealth 

Administration. 
The plan now under study by the Council would 

establish a Board not unlike the American Sanitary 

Engineering Intersociety B o a r d or the American 

Board of Industrial Hygiene. In such cases, the 

purpose of these Boards is to give recognition to 

persons who have demonstrated a high degree of 

professional attainment and have made significant 

contributions to the field of environmental health. 

1963 Annual Meeting 
The Council will hold its 1963 annual meeting at 

Kansas City, Missouri on November 12, 1963, at 

which time all suggestions from the three Associations 

represented will be carefully considered. It is ex­

pected that the Plan for the American Intersociety 

Board for Cert·ification of San·itarians will b e put in 

final form at Kansas City. 

Action of International and Future Action 

It is believed your delegates have kept Inter­

national's officers and membership well informed of 

the progress made on past projects and in the cur­

rent one. However, it is necessary that yom dele­

gates know, prior to November 12, 1963, whether 

the Executive Board and the membership have sug­

gestions to make regarding the Plan under consider­

ation. 
Since the initial suggestion for such a Board of 

Cert'ificat·ion for Sanitarians originated with Inter­

national, it is presumed that the Plan has the associ­

ations approval. As a matter of fact at previous an­

nual meetings, your delegates were instructed to pro­

ceed with its implementation and this they have done. 

;F inanC'ing the Plan 

While the details of financing have not as yet been 

dealt with by the Council, these will b e under dis­

cussion at the Kansas City meeting. 

In the case of one other similar Board which be­

gan operations in 1960, two sponsoring associations 

loaned $500.00 each to get their program started. 

'i\Tithin three years the loan was repaid and the 

current balance of this Board, in 1963, is $14,000.00. 

With this experience as an example, it would seem 

that any monies appropriated by International in the 

form of a loan, would b e paid back rather promptly. 

As soon as the Sanitarian's Joint Council has pre­

pared a budget for the Board's anticipated needs for 

the first year or two of operation, this will b e sub­

mitted to the Executive Board for decision. The 

same, will of comse, be done for the American Pub­

lic H ealth Association and the National Association 

of Sanitarians since each participant will be asked to 

finance its proportionate share. 

Conclusion 
The action the Executive Board and/or tl1e Associ­

ation should take at this time should be to approve, 

in principle with c e r t a i n recommendations for 

changes, or disapprove the Plan vvhich was submitted 

to you for study several months ago. 

Your Sanitarian's Joint Council delegates should 

be advised of your action as soon as possible but not 

later than ovember 6, 1963, so any recommendations 

made by the IAMFES can b e reported to the Coun­

cil at the annual meeting, November 12, 1963. 

Respectfully Submitted, 
HAROLD S. ADAMS 
D elegate from IAMFES 

ROSTER OF DELEGATES 

Representing the American Public Health Association 
A. Harry Bliss 
Berkeley, California 
A. F. Parrish 
Decatur, Georgia 
B. Russell Franklin 
(Alternate Member) 
Philadelphia, Pa. 

Representing the National Association of Sanitarians 

Emil T . Chanlett 
Chapel Hill, N. Carolina 
Edwin L. Ruppert 
(Alternate Member) 
Washington, D. C. 
Larry Gordon 
Albuquerque, N. Mexico 

Representing the International Association of Milk, 
Food and Environmental Sanitarians 

H. S. Adams 
Indianapolis, Indiana 
William C. M1ller, Jr. 
Washington, D. C. 
William V. Hickey, 
(Alternate Member) 
New York City 
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DISPOSABLE REFUSE CONTAINERS' 
A. B. RoEBUCK 

In ternational Paper Company 
New Yo rk, New York 

The use of a heavy duty, weather resistant, dis­
posable paper bag for storage and collection of ref­
use was first introduced commercially in the Scan­
dinavian countries with the initial inh·oduction in 
Sweden some ten years ago. vVe, in America, con­
sider refus e to be waste, something to b e dumped 
or burned promptly, and at least cost. Tlll'oughout 
Europe, refuse is considered a conglomerate material 
from which several valuable components can b e 
extracted. Because of this b asic difference, Emopean 
research work is more extensive and their conserva­
tion concepts and operating practices are in many 
respects, further advanced and superior to oms . 

After the initial inh·oduction in Sweden, the use 
of paper garbage b ags became extensive in vVestern 
Europe. Today, besides Sweden, they are used in 
Belgium, Finland, D e nm a rk, \¥estern Germany, 

France, Great Britain, Ireland, Scotland. Just recent­
ly, in Sydney, Australia - a city of 2,000,000 persons, 
an extensive trial test involving some 2000 residential 
homes was initiated . The popularity of the paper 
bags has spread to include some parts of South 
Africa, where they are used on a limited basis . 

While all initial tests were focused primarily on 
residential use, much ·work has been done in the 
adaptation of these bags to institutions, hospitals, 
restamants , factories and public service utilities. 

Perhaps the greatest user of paper garbage b ags is 
England. Latest information indicates that 87 com­
munities have adopted this system on a limited scale 
and 154 trials are now in progress. 

For the past 3Ji years, we in America have been 
exploring the application of the paper b ag for refuse 
collection. One major ·· manufach1rer h as been most 
active, and to date has converted one eastern city to 

the use of paper bags by means of an enforced ordi­
nance, and there are several other areas under ex­
tended test at this time. 

In an attempt to evaluate the paper b ag applica­
tion, major paper manufacturers consolidated their 
efforts, through the Kraft Paper Association, to pio­
neer this development. Believing this new idea would 
be an appealing improvement in refuse collection, we 
solicited the guidance and cooperation of the Ameri­
can Public W orks Association, and throu gh joint ef­
forts , 4 test cities were selected. In each city, a 

'Presented at the 50th Annual Meeting of th e l NTEHNATIONAL 

AssoCIATION oF MILK A o Fooo SANITAHIANS, INc., October 

22-25, 1963, a t Toronto, Canada. 

60-day achutl test of the paper bags was made. 
These cities were chosen in various areas of the 
country for reasons of climate differences, method 
of collection and disposal, size of city and means 
of financing the refuse collection operation. The new 
system was evaluated as a direct replacement for the 
conventional refuse can u n d e r existing collection 
practices . Of the 1281 families who participated in 
these tests, over 70% were noticeably in favor of the 
paper bag system being adopted in their city. 

In substance the findings in all four cities were : 
l. In each city a substantial majority of the residents 
who participated voluntarily in the program reported 
improvement in household storage in terms of sani­
tation, convenience, and appearance as well as re­
duction of both noise and spillage during collection. 
2. In each city local public works officials ( or super­
visory personnel ) noted an improvement in sanitation 
and in materials handling during collection and dis­
p osal and in some cases collection crews were en­
thusiastic in their endorsement of it. 
3. Under all exh·emes of weather, from torrential sub­
tropical spring rainfall to sub-zero cold and deep 
winter snovv, the kraft bags performed their function 
well. It was evident that such few malfunctions as 

did occur could have been prevented by changes in 
refuse storage and collection practices, protection 
from marauding animals or modification of the holder 
mechanism from which the sack was suspended. 

In developing the test program, comparison of the 
use of disposable bags witl1 conventional metal cans 
was based on several criteria: sanitation, noise, es­
thetics, climatic factors, and convenience to both 
users and collectors. Cos t investigations were also 
attempted but it was found that it was not possible 
to draw reliable conclusions in this series of tests . 
Cost factors and collection practices vary widely 
from community to community. Time, motion and 
tonnage studies made under these conditions were of 
limited value. Furthermore, cost of hardware and 
bags, now produced only in pilot quantities, would 
not necessarily reflect costs were production and 
competition at full scale. Public acceptance was an­
other significant factor covered in the study. 

As stated in the original proposal form, the aim 
of the program was to evaluate possible contributions 
of the disposable bag system in terms of, " . . . bet­
ter sanitation, public convenience and economy . .. " 
In viewing the program in operation in the four 
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cities the steering committee noted the following 

with regard to the original criteria. 

1. Overall, the disposable paper bag system appears 

to be more sanitary. Spillage is virtually eliminated. 

Even where open h·ucks are used, there is practical­

ly no wind-blown debris. At land-fill sites, the un­

sanitary (and unsightly ) effect of wind is like·· 

wise largely eliminated. Although only limited tes ts 

were made on combustion characteris tics, no ad­

verse effect on incinerator operation was noticed, and 

it would appear that the use of paper bags would 
not be detrimental. 

2. Bags appear to have an advantage in cleanliness . 

Unlike cans, after collection there is a new clean 

container on-site. How much cleaner cannot b e 

determined since there is no way of measuring how 

regularly or how well the average householder cleans 
the metal refuse container. 

3. During the tests, some reluctance was noted on 

the part of householders to use a second bag when 

needed, and excess refuse vvas placed in miscel­

laneous containers, some satisfactory and some not. 

If a bag system were adopted, some means for over­

coming this practice would have to be found. 
4. Experience during the test with insect and fly 

conh·ol was not entirely satisfactory. This was large­

ly ath·ibutable to inadequacy of hardware design. 

Lids, wruch should fit tightly over the holder, were 

occasionally bent so they did not entirely close, or 

were left open altogetl1er. D esign of the cover should 

be sturdier so that it would resist distortion should 

hinges become stiff because of corrosion or freezing. 

In this regard, it should be noted that the tops and 

lids of metal cans are also frequently damaged in 

handling and under average conditions provide an 

; inadequate seal against flies and insects . 

5. Exposed bags are more vulnerable to animal at­

tack and vandalism than metal cans, particularly 

where grease penetration occurs. Introduction of a 

grease resistant compound to the bag and animal 

guards seemed to partially resolve the problem how­

ever. (The problem was significant only where 

garbage was unwrapped.) In the overall tests, ani­

mal and rodent attack was a minor problem. 
6. The strength of the bags used in the tests was 

adequate and little spillage was encot.mtered because 

of bags tearing, even during wet periods. In the first 

tes t which involved unwrapped garbage, bags not 

treated with grease resistant compounds and a col­

lection process which involved dragging bags for 

some distance, there was a slightly higher incidence 

of ~pillage due to tearing. Also an early model hold­

er had prongs which induced tearing. This condition 

was improved in the last three tests. 

If public acceptance is directly proportional to 

public convenience, the four-to-one approval incli-

cated in post-test surveys, indicate the system to be 

more convenient. Some positive factors noted are: 

l. In curb-service systems, a bag is easier for the 

householder to handle than a can and does not have 

to be returned to its place after collection. (It is like~ 

wise easier for the collector to handle in all systems.) 

2. There is less noise involved in the collection of 

bags. 
3. There was some indication that users felt odor 
was reduced. 
4. There was strong agreement that apperance was 
improved. 

Through the basis of the test conducted, conclu­

sions as to the economy of tl1e disposable bag system 
as compared to the conventional system were not 

found feasible. Too many varial;lles make any gen­

eralization invalid. ' i\fhat may b e a cost advantage 
in one community may be the reverse in anotl1er. 

The general conclusion within our industry is that 

the use of bags will save 20-40% of the collection 

time required under conventional methods. This 

will however vary from city to city, dependent upon 
the system of collection used. 

The nature of this vital activity in our cities is 

such that it involves a great many factors which vary 

widely from place to place. Such variables are pre­

vailing weather, point of storage, point of collection, 

class of living units, requirements for preparation, 

method and frequency of collection and others. 
No solution for the problem of refuse disposal is 

likely ever to be devised which will be completely 

satisfactory from the viewpoints of all involved -

the user, the collector, the disposer, the municipality. 

However, the system under consideration here is cer­

tainly a conh·ibution to the art, a step in the right 

direction and worthy of serious consideration. 
The b enefits derived from using paper bags can 

be listed as follows: 
1. A more attractive, cleaner city. 
2. Less spillage at point of collection: refuse com­
pletely contained in bag. 
3. No unsightly garbage cans at the curb, when curb­
side collection is used. 
4. Less rats, flies or other disease-carrying insects or 
rodents. 
5. Improved sanitation-A new clean bag is used 

after each collection. 
6. Faster collection-No time lost in emptying cans 

and replacing. 
7. Reduction in noise level . . . o clanging cans. 

8. Possible use of open bodied h·ucks instead of the 

noisier compactor type. 
In order to realize the above b enefits, we believe 

that many practices which are common today will 

need to b e modified or changed. 'i\Te certainly do 

not believe that simply to substitute a metal frame 

holder and bag for the present garbage can, utilizing 
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the same collection equipment and procedures, one 
could e>..-pect to attain maximum benefits. 

It is entirely possible that complete systems es­
pecially engineered to the use of paper bags, will b e 
required to realize all of these benefits. It is cer-

tain that an educational program will be required to 
acquaint the users with the different handling tech­
niques required by the paper bag, when changing 
from the metal garbage can. Preparation and han­
dling of the refuse will also be an important fac or. 

NEWS AND EVENTS 

National Restaurant Association Presents An Educational Bulletin On Food­

borne Illnesses To Membership 

Recognizing the importance of a better under­
standing of foodborne illnesses on the part of restau­
rant operators, the National Restaurant Association bas 
taken an important step toward educating their mem­
bership in prevention of these illnesses. 

The first step to accomplish their objective was 
in the form of a letter to all association members 
pointing out that many people, particularly employes 
in the Food Service Indush·y, are not familiar with 
the "why" and ''how" of food contamination. Many 
operators become too complacent with this important 
management responsibility, b ecause the food poison­
ing cases they read about in the newspapers always 
seem to occur elsewhere. The more food service 
personnel understand about the problem, the b etter 
prepared they are to control it. 

Along with the letter a technical bulletin entitled , 
"Foodborne Illnesses" was enclosed. This bulletin, 
contained a chart which lists foodborne illnesses 
known to occur in food service es tablishments, their 
causes, the foods ··involved, how contamination is 

· introduced into the foods, and the preventative or 
corrective procedures. The chart is designed so that 
it can be posted, or othervvise used as instructional 
material for employees. Such material h elps em­
ployees to become aware of their responsibilities in 
food protection during preparation and service. 

The second step towards safer food service was in 
the form of a letter to all Directors of Public Health 
in which the Board of Directors of the ational Res­
tam·ant Association put themselves, on record as 
strongly urging food service operators to work co­
operatively with their local health officials in plan­
ning and accomplishing effective food protection 
programs . Representatives of the ational Restau ­
rant Association served on the Indush-y Advisory 

Committee to the U. S. Public Health Service during 
the revision of the Food Service Sanitation Manual 
and its ordinance and code. As a result of their serv­
ice on this committee the Association has recommend­
ed the adoption of the ordinance and code by states 
and municipalities in the interes t of improved res­
taurant sanitation and more uniform country-wide 
application of food service sanitation regulations and 
inspection systems. The letter points out, also, that 
while most of the members recognize the importance 
of employee hygiene and food service sanitation, many 
do not realize that the food protection program is a 
management problem affecting public confidence in 
their establishments and, therefore; directly related 
to their business success. 

The ational Restaurant Association, working to 
bring about a better realization of the problems in­
volved, is also interested in keeping the public in­
formed of the joint planning and cooperative efforts 
of the Health Officer-Food Service Operator Team to 
assure the public of clean, wholesome places to eat. 
Further, it believes that the public should be kept 
informed of advances in refrigeration, res taurant 
equipment, food processing and preservation and in 
food preparation and serving techniques which in­
sure better food protection. 

The "Foodborne Illness" chart is streamlined and 
does not include many of the illnesses contained in 
other publications but this is done pmposefully in 
order to make it more useful to a food service oper­
ator. The chart will be revised as new data indicates 
a need for such revision. 

Further information may be obtained from Vernon 
E. Cordell, Director, Public Health and Safety, Na­
tional Res taurant Association, 1530 orth Lake Shore 
Drive, Chicago, Illinois 60610. 
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LYLE BEAMISH PRESIDENT OF THE 

MINNESOTA ASSOCIATION OF 

SANITARIANS DIES 

On January 19th, cancer took the life of Lyle 

Beamish, 55, affiliated for 35 years with the 

Fergus Dairy at Fergus Falls, Minnesota as 

superintendent of the market milk and cream 

deparbnents and as director of field services. 

At the time of Lyles passing he was president 

of the Minnesota Sanitarians Association. For 

many years he had been active in the dairy 

industry of Minnesota, having served as presi­

dent and secretary-treasmer of District 12 of the 

Minnesota Creamery Operators and Manufac­

tmers Association. He also was a loyal member 

of the Pioneer Buttermakers Club of America. 

Funeral services were held on January 22nd. 

Besides his beloved wife, Marian, Lyle is sur­

vived by four daughters, Sancha, Julie, Kathy 

and Mary Lou, and by one son, Richard. 

DANISH SCIENTIST JOINS CALIFORNIA 

FOOD TECHNOLOGY STAFF 

Dr. Hans Riemann, former Director of Research 

of the D anish Meat Research Institute, has joined the 

Davis faculty of the University of California as a 

specialist in food science and veterinary public 

health. 

Dr. Riemann brings to Davis some 20 years of 

combined experience rarely found in a single indi­

vidual-as both a food scientist and a veterinarian. 

Dr. Riemann holds degrees in veterinary medicine 

and microbial biochemistry from Danish institutions , 

and he has studied at Cambridge University in Eng­

land, and the University of Illinois. 

Dr. Riemann's native D e1m1ark, where he has spent 

most of his professional years, has developed a highly 

advanced teclmology in food processing, particularly 

in meats . In his work as inspector, researcher, and 

teacher with various Danish institutions, Dr. Riemann 

has been closely associated with these developments. 

Since late 1961 he has been Director of Research 

for the Danish Meat Research Institute in Copen­

hagen as well as a lecturer in food technology at the 

Royal Veterinary and Agricultmal College and a con­

sultant in food technology to the Danish Meat Pro­

duction Laboratory. Prior to that he was chief micro-

' biologist and chief veterinarian with the Institute. 

Earlier in his career Dr. Riemann was head of the 

microbiology laboratory of the Danish Ministry of 

Fisheries, a teacher in food preservation at the Tech­

nical University in Copenhagen, an inspector of milk 

and meat products for the Danish Public H ealth Serv­

ice, and a practicing veterinarian. 

H e h as studied first hand the food processing 

methods in other Emopean countries, Canada, and 

the United States. H e was a reseru·ch assis tant in the 

D eparhnent of Food Technology at the University of 

Illinois from 1959-61. Dr. Riemann attended the 

first International Congress of Food Science and Tech­

nology, which was held in London in 1962, and 

participated that same year in the International Sym­

posium on Food Protection h eld at Iowa State Uni­

versity. His paper on anaerobe toxins was published 

in the Proceedings of the Symposium. Dr. Riemann 

also has some 30 other publications to his credit. 

During the next few months Dr. Riemann will 

visit meat processing plants here to become ac­

quainted with our industry. He will also b e avail­

able for advice on technical problems. Dr. Riemrum's 

research and teaching activities at Davis will involve 

problems related to meat-borne diseases, animal prod­

ucts, and food processing technology. 

14 CANDIDATES VIE FOR 7 VACANCIES 
ON SUPPLIERS/ BOARD 

A slate of 14 candidates for seven positions due to 

be vacated on the Board of Directors of Dairy and 

Food Industries Supply Association has been an­

nounced by the VVashington headquarters of the na­

tional trade association of flrms which furnish sup­

plies, equipment or services to the dairy and food 

processing industries. 
The election will occur April 2, 1964, at Scottsdale, 

Arizona, at the association's 45th Annual Meeting, 

and its flrst meeting since it adopted its new nrune 

(until last November, it was known as Dairy In­

dustries Supply Association) . 

The association is governed by an 18-man Board 

of Directors, six of whom are normally elected every 

year for three-year terms. This year, in addition to 

the six expiring directorships, a seventh directorship 

must be fl lled because of the resignation from the 

Board of the Director-at-Large for the Western Area, 

Sherman C. Little, Sr. , ·weber Showcase & Fixture 

Co. , Inc., who unexpectedly retired from his com­

pany. His term h ad two more years to nm. 

The following are the nominees for the directoral 

posts : 
For Director-at-Large for tl1e ' iVes tern Area (one 

to be elected for a two-year term ) : P. W . Lampman, 

Vitafreze Equipment, Inc.; and Jack vV. White, Fibre­

board Paper Products Corporation. 

For Directors-at-Large ( three to be elected): 

George A. M. Anderson, The King Company; John 

H . Bullen, Burry Biscuit division of The Quaker Oats 

Company; J. D. Catlin, Dixie Cup Division of Amer-
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ican Can Company; Paul K. Girton, Girton i\IIan­
ufacturing Company; Peter P. vVgidenbruch, Dam­
row Brothers Company; and Russell B. vVilhelm, 
Owens-Illinois. 

For Chemicals and Refrigerants Commodity Direc­
tor (one to be elected ): George Armsh'ong, Olin 
:Mathieson Chemical Corporation, Chemicals Di­
vision; and F. M. King, Wyandotte Chemicals Cor­
poration. 

For Containers Commodity Director (one to be 
elected): R. M. Lamb, Jr., The Lamb Glass Com­
pany; and M. C. Strickland, Smith-Lee Co., Inc. 

For Point-of-Sale Commodity Director (one to be 
elected): D. H . Carter, Kelvinator Division, Amer­
ican Motors Corporation; and Harold R. Rubin, Silver 
King, Division of the Stevens-Lee Company. 

The slate was drawn up by a Nominating Commit­
tee, on which the following executives served: John J. 
Weldon, Bessire & Co., Inc., chairman; E. C. I-Ierr, 
Universal Cabinet Division Universal Metal Products 
Co. ; Webb C. Jennings, Sun Indush·ies Inc.; R. M. 
Lamb, Jr. , The Lamb Glass Company; S. K. Mahood, 
Klenzade Products; and vValter Z. Meyer, Paul Muel­
ler Company. 

NEW OFFICERS ELECTED AT ANNUAL MEETING 

OF EVAPORATED MILK ASSOCIATION 

Lawrence G. Butler, Executive Vice President, 
Borden Foods Company (New York) was elected 
President of the Evaporated Milk Association at its 
annual meeting in Chicago February 6, Fred J. 
Greiner, Executive Secretary, announced today. 
Butler succeeds Gordon Ellis , Executive Vice Pres­
ident, Operations, Pet Milk Company, St. Louis . 

Elected to the post of Vice President was vVilliam 
N. Harsha, President of Milk Products Division, Pet 
Milk Company, St. Louis. George J. Hoffman, Vice 
President, Dean Foods Company, Franklin Park, Ill. 
was re-elected Treasurer. 

Re-elected to the Board of Directors for a one-year 
term were: J. D . Anderson, President, The United 
Company, St. Clairesville, Ohio, Ralph H. Brubaker, 
Vice President, Carnation Company, Los Angeles, 
George B. Page, President, The Page Milk Company, 
Merrill, Wisconsin, and \iVilliam A. Diehl, President, 
The Defiance Milk Products Company, D efiance, 
Ohio. 

Organized in 1923, the Evaporated Milk Association 
is active in nutrition research, education, promotion 
and public relations programs. Member-service pro­
Grams include quality conh·ol, technological research 
distribution, and marketing service. 

VESICULAR STOMATITIS - PUBLIC HEALTH 
AND ECONOMIC HAZARD 

Two noted veterinarians have reported that vesic­
ular stomatitis, a disease causing teat lesions in dah·y 
cattle, can be transmitted to humans, and can also 
result in substantial economic loss to daiq farmers. 

In an article appearing in tl1e current issue (Feb. 
15 ) of the I ournal of the American Veternary M ecli.cal 
AssoC'iat·ion, Dr. E. M. Ellis of the Tational Animal 
Disease Laboratory, Ames, Iovva, and Dr. H. E. Ken­
dall, supervisory veterinarian, Animal Disease Eradi­
cation Division, U. S. Department of Agricultme, re­
port that vesicular stomatitis contracted by humans 
causes symptoms such as chills, fever, and congestion 
which may last from 3 to 4 days . 

The journal article is based on the investigation 
conducted by the Animal Disease Eradication Division 
on a dairy h erd in November of 1962. 

At the begi1ming of the investigation, the herd ' 
numbered 109 cows, 5 of which had vesicular lesions. 
Eventually 105 cows, 96 o/o of the herd, contracted 
the disease. 

The ]ou·rnal pointed out that the disease was trans­
mitted from cow to cow by milking machines and by 
the hands of milkers. Four men working in the dairy 
at the time contracted vesicular stomatitis. 

Total economic loss resulting from the disease was 
nearly $40,000 the article indicated. "In addition to 
the loss clue to the slaughter of high-producing dairy 
cows, those that recovered produced only approx­
imately 66 % of their original milk volmne prior to 
the infection with vesicular stomatitis," the report 
said. 

28TH ANNUAL MEETING NATIONAL 
ASSOCIATION OF SANITARIANS 

"The National Association of Sanitarians will hold 
its 28th Annual Educational Conference in Philadel­
phia, Pennsylvania, June 28 to July 3, 1964, head­
quarters-Benjamin Franklin Hotel." 

OREGON'S CHAMPION DAIRY FOOD 
MAKERS ANNOUNCED AT OSU 

Dairy food manufachn·ers from Portland, Tillamook 
and Eugene shared sweepstakes honors in the 1964 
Oregon Dairy Products contest. Contest results were 
announced February 18 at Oregon State University. 

Entries of butter, cheddar cheese, ice cream, milk, 
cream, buttermilk and sour cream from all parts of 
Oregon were judged on the OSU campus. 

Top awards for manufactmed milk products were 
a.lso garnered by dairy processors from Salem, Ail-
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toria, Toledo, Longview, Corvallis, Roseburg and Mc­
Minnville. Awards were presented during the Ore­
gan Dairy Industries 53rd annual conference at 
Oregon State. 

Francis Nlorrill, :tvlayflower Farms, Portland, took 
first place in both sweet cream butter and culhued 
cream butter classes and won the sweepstakes in the 
butter division. Second place in both butter cate­
gories went to Neal Mcinnis, Mayflower Farms, while 
Ole Titland, Stanard Dairy, Longview, and James 
Cooper, Tillamook County Creamery Assn. , Till­
amook, were awarded the two third place spots in the 
division . Honorable mention went to :Mcinnis. 

In the cheddar cheese division , Gene Allison of 
i\ilayflower Farms won the sweepstakes with firsts in 
both classes and John Haedinger, Mayflower Farms, 
won honorable mention with t\'10 seconds. Bud 
Etzvviler, Tillamook Cheese and Dairy Association 
won third in both classes. 

Ice cream division sweepstakes honors went to 
Roy :McMahon, Tillamook Cheese and Dairy Associ­
ation, with honorable mention going to Herbelt 
Lovgren, Kitsap-Mason Dairymen's Association, Shel­
ton, Vvashington. 

First place in vanilla ice cream went to Marvin 
Mikkelsen, Darigold Farms, Eugene, with second 
place win to James H . Dunlop, Nledo-Land Cream­
ery, Eugene, and tl1ird place to Lovgren. 

First place winner in both chocolate ice cream and 
strawberry ice cream classes was J. C. Schmidlkofer, 
Ivlayflower Farms, Portland. Matt Vetsch, Matt 
Vetsch Ice Cream at Portland, placed second in choc­
olate ice cream; Roy Schlesselman, Darigold Farms, 
Portland, third. 

; In strawberry ice cream, :t-.riyrle H. Lee, Dutch Girl 
Ice Cream, Eugene, placed second, and Rodger Long, 
Dutch Ice Cream, Eugene, third. 

First place in the cottage cheese division went to 
Dale Thomas, Echo Spring Dairy, Eugene, with 
second to Robert Carson, Mayflower Farms, Portland 
third to Allen Gutlu·ie, Fred Meyer Inc., Portland. 

Medo-Land Creamery at Eugene caph1red the 
sweepstakes in the fluid milks products division. Hon­
orable mention was won by Darigold Farms, Astoria. 

Gold medal diplomas \'lent to Curly's Dairy, Inc., 
Salem; Darigold Farms, Eugene; Darigold Farms, 
Astoria; Darigold Farms, Portland; Mayflovver F arms, 
Salem; Fred Meyer, Inc. , Portland; Lincoh1 Dairy, 
Toledo; Medo-Land Creamery, Eugene; Standard 
Dair1, Longview; Sunny Brook Dail-y, Corvallis ; 
Umpqua Dairy Products Company, Roseburg, and 
Echo Spring Dairy, Eugene. 

Silver medal diplomas for fluid milk products were 
won by Darigold Farms, Astoria; Klamath Falls 

Creamery, Klamath Falls; Lil1coln D ail·y, Toledo; 
Medo-Land Creamery, Eugene; Standm·d D ai:ry, 
Longview; Coos Bay Mutual Creamery, Coos Bay; 
Curly's Dail-y, Salem; Echo Spril1gs Dail·y, Eugene; 
Safeway Stores, Portland, and Smmy Brook Dairy, 
Corvallis. 

Bronze medal diploma winners were Echo Springs 
Dairy, Eugene; Umpqua Dairy Product Company, 
Roseburg; Darigold Farms, Eugene; Mayflower 
Farms, Portland; Smmy Brook Dairy; Corvallis; Sun­
shine Dairy, Portland; Klmnatl1 Falls Creamm-y, 
Klamath Falls; Oregon State University Dairy Prod­
ucts Laboratory, Corvallis; Sunshine Dail·y, Portland, 
and Darigold Farms, Astoria. 

In the cultured milk products divi,sion, Fred Meyer, 
Inc. of Portland was the sweepstakes wilmer. Medo­
Land Creamery, Eugene, was awarded honorable 
mention. 

Gold metal dipolmas in the division went to Dm·i­
gold Farms, Portland; Echo Spril1gs Dail-y, Eugene; 
Fred Meyer, Portland; Mayflower Farms, Portland; 
Medo-Land Creamery, Eugene; Safeway Stores, Inc., 
Portlm1d; Standard D airy, Longview; Sunshine Da.ll·y, 
Portlm1d; Tillamook Cheese and D m'iy Products Asso­
ciation; Umpqua Dairy Products Company, Roseburg; 
Curly's Dairy, Inc., Salem; Darigold Farms, McMinn­
ville, and Medo-Lm1d Creameq, Portlm1d. 

In the culhued milk products division, silver medal 
diplomas were awarded to Curly's Da.ll·y, Salem; 
Darigold Farms, Astoria; Klamath Falls Creame1-y, 
and Umpqua Dail·y Products Company, Roseburg. 
Bronze diplomas went to Darigold Farms, Eugene; 
Kitsap-Mason Da.ll·ymen's Association, Bremerton; 

ortl1western Creamery, Ltd., Victoria, B. C.; May­
flower Farms, Portland; Standard Dail·y, Longview; 
Sunny Brook D airy, Corvallis, and Tillamook Cheese 
and D airy Association. 

SAFETY VEST GIVEAWAY ANNOUNCED 

A luminous safety vest, visible over great distances 
for protection along highways at dusk is being pre­
sented to fi eldmen by Johnson & Jolmson, Chicago 
milk filter manufacturer. 

To receive his safety vest, a fieldmm1 need only 
to arrange an on-the-farm demonstration of the new 
vVestern FUL FLOR Filter Holder and its use with 
ROLSTRIPR milk filters. 

The vest, said to be very popular witl1 hunters for 
its safety features, can be obtained along with details 
on arranging the demonstration by writing: Filter 
Products Division, Johnson & Johnson, 4949 Vilest 65th 
Sh·eet, Chicago, Illinois 60638. 
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3-A STANDARDS FOR SILO TANKS SIGNED, 
TO TAKE EFFECT IN '65 

3-A Sanitary Standards for Silo-Type Storage Tanks 
for Milk and :tvlilk Products received their final vali­
dating signatures from the 3-A Sanitary Standard 
Committees on February 10, 1964. The effective date 
of the new standards, thus, will be February 10, 1965. 
Publication will take place in the Journal of Milk & 
Food Technology for October or November, 1964. 

The new standards provide cle<mability criteria in 
the fabrication, installation and use of tall storage 
tanks for milk and milk products, referred to in the 
trade as "silo" -type tanks. 

These new 3-A Standards are completely seperate 
from the 3-A Standards for conventional storage 
tanks . The 3-A Standards for Silo Tanks are limited to 
those tanks in excess of 10 feet inside height. 

On and after February 10, 1965, authorization may 
be issued by the 3-A Symbol Council for the use of 
the 3-A Symbol on tanks which are in compliance 
with the new standards. 

DAIRY EXHIBIT PLANNED FOR VENEZUELA 
FAIR; CAMENGA, ADA OF N. Y. IS 

DIS REPRESENTATIVE 

The first international trade fairs demonstration in 
which Dairy Society International will participate in 
1964 is scheduled for the National Agricultural and 
Livestock E xhibition in Valencia, Venezuela, March 
14-19. This is a first, also for the Exhibition, for a 
precedent was set this year by inviting the United 
States and Canada to participate in what has hither­
to been a national Fair. 

In charge of the demonstration for DSI and the 
U. S. Foreign Agricultural Service, with whom DSI 
is cooperating in this Fair, will b e Carl C. Camenga, 
business manager of American D airy Association and 
Dairy Council of Ne&w York. i\llr. Camenga, who is a 
native of Brookfield, New York, and who lives at 
Syracuse, has had wide eA'Perience in promoting the 
use of milk as well as on the technical and managerial 
sides of the dairy indush-y. 

Emphasis in the exhibit will b e on market testing 
the use of instant products as supplements to regular 
milk supplies. Three products will be highlighted­
"instant" nonfat dry milk, "instant" chocolate drink, 
and, for the first time in these exhibits, a new "instant" 
low fat milk, with approximately 1~ percent fat in its 
reconstihtted state. Small size consumer packages, 
starting with packets which will reconstitute to a 
quart, will be on sale. 

The D airy Society International exhibit will be the 
largest in this show which also feahtres wheat, fe::d 
grains, soybeans, livestock and livestock products . 

The Valencia Exhibition, one of the h·aditional 
great fairs of South America, yearly attracts from 
250,000 to 400,000 visitors. It has permanent exhibi­
tion buildings on the edge of Valencia, Venezueia's 
third hu-gest city. Eighty or ninety miles . west of 
Caracas, the city is surrounded by good dairy and 
cattle country. 

Mr. Camenga, who was raised on a dairy farm , 
studied at the New York State ·Agricultural and Tech­
nical Instihtte of Alfred, N. Y. , and at Michigan Uni­
versity. He early worked in a cheese plant, and was 
assistant farm manager in charge of marketing for a 
Rhode Island farm. For six years he was in charge 
of the Dairy Indush·y D epartment of the N. Y. State 
School of Agriculture at Alfred, and for 12 years was 
on the staff of Dairymen's League Co-op Association 
in New York. He served as manager of manufactur­
ing plcmts and as division manager in charge of mem­
b ership programs . After a war-time interlude with 
the \iVar Finance Division of the U. S. Treasury D e- ' 
parhnent, as D eputy Adminish·ator in charge of Agri­
culture Deparhnent war bond sales in New York, he 
joined ADA of New York. 

W. L. Phillipsen, assistant adminish·ator of DSI, 
who Hew to Valencia to arrange for the exhibit, said, 
"\iVe are concenh·ating our efforts here in showing 
the Venezuelan housewife how she can use these in­
stant products to supplement her regular supply of 
fluid milk. vVe will show her how she can keep in­
stant products on the kitchen shelf for emergencies, 
and how convenient they are to use. vVe believe she 
will be interested." 

MEDICAL ASSOCIATION OFFICIAL REVIEWS 
HEART DISEASE ISSUE 

In a speech b efore the Manitoba Dairy Association 
annual meeting February 17, Dr. Philip L. White, 
director of the D epartment of Foods and Nutrition, 
American Medical Society, summarized his remarks on 
"Diet and Heart Disease-Current Concepts" with 
five conclusions: 

"1. If the diet is a factor (in heart disease), it is 
only one of a number of factors that lead to athero­
sclerosis and coronary artery disease. 

"2. No conclusions can be drawn about the spe­
cific role of fats in disease development without ref­
erence to other nutrients which are consumed and 
digested. 

"3. Over-nutrition as exemplified by obesity is 
often associated with cardio-vascular disease. 

"4. Medical programs designed to reduce blood 
lipid levels in patients are still of hypothetical merit 
only; conclusive clinical evidence of resulting bene­
fit is not yet available. 

"5. Finally, until it has b een demonstrated tl1at 

( .. 
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there is a cause and effect relationship between fat 

intake and coronary artery disease, after allowing for 

all other variables, no change in the American diet 

is recommended. This is true so long as people con­

sume a balanced, varied diet that supplies the re­

quired nutrients and is calorically equivalent to needs. 

"How do these conclusions relate to the dairy in­

dush-y?" Dr. VVhite went on. "In this case, the pic­

ture is not clear. The information that has related 

(milk fat) to these diseases has come largely from 

epidemiological studies, that is, studies of populations 

and the results for the most part must be considered 

as generalizations or as circumstantial evidence. Be­

fore this information can be properly evaluated, 

it must be subjected to the experimental approach. 

Here the dairy industry can help. We need to know 

more about the effects of (milk fat) in adult nuh·ition 

at the levels normally consmned ..... . " 

"There are at least t\vo major problem areas in nu­

trition in this counh-y. Poor nutrition in some of our 

teen-agers and over-nuh·ition as demonsh·ated by 

obesity in our adults. Both of these problems can b e 

solved by sh·ict adherence to the fundamentals of 

adequate nuh·ition-by the achievement of balance 

in the diet. Balance in the diet is vital to the main­

tenance of health. It means feeding children in the 

optimum range of requirements and feeding adults 

near the minimum range of requirements. Food re­

quirements for growth of the child are quite different 

from food requirements for the maintenance of 

weight in the adult. Growth requirements cannot 

be superimposed on maintenance requirements in the 

adult. The hopeful result of the extensive researce 

stimulated by and focused on diet and heart disease 

will be a better understanding of the nuh·ient re­

quirements at the various age levels. 

"The dairy indush·y is in an especially advanta­

geous position in this regard. Dai1·y products are basic 

foods and when you talk about imp1·ov·ing diets you 

have to talk about the basic foods . For example, we 

depend upon dairy foods to supply, in pat'ticulm, cal­

cium, protein, Vitamins A and D, and riboflavin. But 

these are very often the nutrients that are found to be 

limited in the diets of the adolescent. From this it 

would seem that the dairy industry has an oppor­

tunity, perhaps an obligation, to direct educational 

efforts toward the t~en-agers , to help them select 

more and better foods such as those produced by the 

dairy industry." 

"In conclusion, the indush·y should make every 

effort to keep informed on research developments, 

and it should continue and even increase its contri­

butions in support of research in the general field of 

nutrition and in the cause of coronary artery disease. 

"We do not ant·icipate any majo·r change in the 

American way of eat'ing other than 1night naturally 

occur when the public finally becomes convinced of 

the desirability of maintaining proper bocly weights. 

Dr. ' iVhite also made this comment in his talk: 

"About a year ago, there was some confusion in 

the public press about the position of the American 

Medical Association regarding dietary fat regulation. 

In official lingo, the following is the position: 

"The Council on Foods and Nuh·ition believes that 

properly instih1ted diet therapy can significantly and 

safely alter the serum cholesterol and lipoprotein con­

centrations of most hyper-cholesteremic human sub­

jects. 
"The Council recommends that when this diet 

therapy is carried out it should be under the super­

vision of the physician with adeguate follow-up pro­

cedures, including laboratory studies. 
"The Council recognizes the importance of epi­

demiological studies which have shown an associ­

ation bet\veen low serum cholesterol values and low 

mortality rates for arteriosclerotic heart disease, al­

though it believes that a causative relationship has 

not yet been proved . 
"The Council supports and encourages investi­

gations of American population groups to test the 

effect properly supervised diet therapy as a means of 

prevention of coronary disease. Finally, the Council 

believes that, despite the promise of the diet in 

therapy, there is not sufficient information available 

at the present time to warrant a change in the Amer­

ican diet aimed at preventing heart disease in the 

general population." 

SURGE STAINLESS STEEL VALVE IS READY 
FOR PIPELINE DAIRYMEN 

A new stainless steel milk valve, for the pipeline 

dairyman who wants lasting construction with a min­

imum of parts, plus full sanitary protection, is an­

nounced by Babson Bros. Co. 
This new Surge valve-of genuine 18/8 stainless 

steel-is engineered for years of smooth, leak-free use­

fuln ess whether put to work in a large commercial 

milking barn or in a small walk-tlu·ough setup. Even 

the rail guides are specially treated stain less steel for 

trouble-free operation. 
Like the present No. 42 Surge valve, the new stain-
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BRUCELLA 
Isolation, Cultivation and D-ifferentiation 

BACTO-TRYPTOSE 
is the nutriment of choice in the preparation of both f luid and 
solid media for culturing the abortus, melitensis and suis strains 
of Brucella. 

BACTO-TRYPTOSE BROTH 
is a complete medium especially adapted to the Huddleson and 
Castaneda techniques for detecting, isolating and culturing the 
pathogenic Brucella. 

BACTO-TRYPTOSE AGAR 
supersedes infusion media for culturing the Brucella organ­
isms. This medium serves ideally for primary or secondary 
isolation of Brucella, for the differentiation of species and for 
vaccine or antigen production. 

THE DIFCO MANUAL, NINTH EDITION, 

including desc?'iptions of these media and their ttse, is available on -reqt1est. 

DIFCO LABORATORIES 
DETROIT l,MICHIGAN 

less steel model clamps over a 14 inch opening in glass 
or stainless steel tubing. It is opened by pushing the 
seal plate aside with an insert containing a nipple 
connected to the milk hose. 

The valve is closed by pulling the seal plate back 
into closed position. This disconnects the milk hose 
nipple. Closing this valve automatically puts it in 
a cleaned in place position, and, properly installed, it 
will drain completely. 

The ultimate in protection against dust and insects 
is provided by a one-piece moulded rear filler block 
and tight fitting end, cover. The seal is enclosed in 
both open and closed positions against flies or dirt. 
A spring-held cover assembly is included with all 
Surge stainless steel milk valves for optional instal­
lation. The valve can be obtained from Surge Deal­
ers throughout the United States, Canada and Latin 
America. 

AMERICAN' DRY MILK INSTITUTE 
39TH ANNUAL MEETING 

The American Dry i\IIilk Institute will hold its 39th 
Annual :Meeting at the Edgewater Beach Hotel, Chi­
cago, on April 16-17. John T. \ Valsh, Executive Di­
rector, reports an expected attendance of 700 at the 
annual event. 

Included in the program agenda are informed 
speakers from industry, government, university, and 

Institute staff. Program topics will cover markets, 
sales, packaging, ADMI reseru·ch, nonfat dry milk 
overseas, government considerations and programs, 
foreign h·ade and a look to the future. Dr. E arl L . 
Butz, Dean of the College of Agricultme, Purdue 
University, Lafayette, Indiana, will be the guest 
speaker at the Annual Luncheon on Friday, April 17. 

Recipients of scholars hi ps provided by t he Conne cticut 
Association of Dairy and Food Sanitarians, Inc. Left to 
right: Lawrence H. Br itton, R. Peter Grady and Louis 
Lovieno, Jr. 

E,RRATUM 
Sanitarians A vvard Contest announced page 41, 

Februru·y 1964 issue, second paragraph, last two lines 
should read, "The next presentation will be at the 
Annual Meeting of the Association in Portland, Ore­
gon next August. 

, 
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FISKE CRYOSCOPE Mark · Three 

What's 
New? 
Modern methods of processing demand 
increased vigilance to control the proper 
water content in the milk. 

The New FISKE CRYOSCOPE, Mark 
Three was developed to meet this need 
for additional precision and rapid test· 
in g. 

This new compact laboratory model is 
economically priced and is avai lable for 
immediate delivery. 

Controlling water content to V2 of 1% 
not only improves the quality of your 
product but also can result in savings of 
1 cent to 2 cents a gallon. 

Write for details and name of agent 
nearest you. 

A decisive factor in Fiske leadership in 
precision cryoscopy is continuous re· 
search and development. The Fiske CRY­
OSCOPE is the instrument around which 
the official procedures are written. 

lr .. FISKE ASSOCIATES, INC. 

mlrn 

32° CENTIGRADE TO BE RECOMMENDED FOR 
STANDARD PLATE COUNT IN THE 

TWELFTH EDITION OF "STNDARD METHODS" 

The publication "Standard Methods for the Ex­

amination of Dairy Products" is essentially a method 

manual, which has - over the years - attained of­

ficial stature to the point where many ordinances, 

regulatory agencies, etc., refer to it as the final word 

in determining proper procedures for laboratory an­

alysis of dairy products. 
The name of the book implies it contains "stand­

ard" methods for a variety of procedures for the an­

alysis of dairy products, but a casual study of the 

text indicates this is not entirely h·ue, as it is a col­

lection of several alternate methods for achieving a 

given result. In several cases, the method chosen 

may - to some extent - influence the results obtain­

eel, which is highly undesirable from a control point 

of view, and can lead to many complications. 
Research on the subject of incubation temperature 

for bacterial plates has been going on for many years, 

and has been done by a number of reputable in­

vestigators. Published results indicate that 32°C. 

g~nerally yields a higher count than 35°C. Also, in 

order to insure that all groups are obtaining standard, 

comparable results, it is important that a single 

temperature be decided upon. 
The committee charged with the responsibilities 

for revising Chapter Three of the manual have dis-

BETHEL, CONNECTICUT 
Creators of 

~ Pr ecision Electronic De•ice s 

cussed the use of alternate incubation temperatures 

and have studied the available literature. They have 

reached the conclusion that in order to provide a 

standard procedure that will aid in the production 

of uniform results , a single temperature of incubation 

is imperative, and propose that this temperature be 
set at 32°C. 

The committee is well aware of the vru:iety of re­

actions that will result from standardizing on a single 

temperature, as someone will certainly be caused to 

change present practices - which is never poplax. 

The committee would appreciate hearing from all 

CLEAN 
and SAFE 

/rom Hera to Bottle! 

Brit ex DRINK 

SANITATION PROGRAM MILK 
BRITEX CORP. Manufacturing Chemists 

BOSTON, MASSACHUSETTS 
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persons who may have specific research information 

which may indicate that the selection of 32°C. is 

or is not the proper temperature for the incubation 

of plates for the standard plate count. 

vV. C. Lawton, Chairman 
J. C. White 
J. C. Boyd 
E. H. Marth 

Classified Adds 
POSITIONS AVAILABLE 

SANITARIAN: To supervise Grade A milk program. 

Some college science courses plus experience desired. 

Staff includes 5 full time sanitarians; Civil Service, liberal 

benefits. Salary: $521 - 567 per month. Contact Director 

of Health, 5510 7th Avenue, Kenosha, Wisconsin. 

SANITARIAN - Excellent opportunity for experienced 

professionally trained sanitarian. Main duties in en­

forcing housing code. Apply Civil Service Commission, 

City Hall, Waterbury, Connecticut. 

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. 

ECONOMY 
WHAT'S THE BEST BARGAIN IN 

DETERGENT I SANITIZERS? 
When one product does the job of four others, 
that's a real bargain. And that's exactly what 
Lazarus provides . . . and more: 

Lazarus offers you a full range of money­
sav ing programs that cope with every dairy 
sanitation problem. A well- known example: r-------1 
losan- the four-way detergent/ germicide that IOSAH 
cleans and sanitizes equipment, removes and 
prevents milkstone buildup, helps control mas- '"'"""'"'"'"'' 
titi s. And that's just one of our com plete line ~.:: 
of proven and accepted sa nitation products. 
So if you're a plant operator, a bulk tank, ca n 
or pipeline shipper - and profit-minded, too- -....;;;;;;;;;=:;;;;;;;;;;;;? 

LOOK TO LAZARUS 
Write: Lazarus Laboratories, Inc., Div., West Chemical Products, Inc. 
42-16 West St., Long Island City 1, N.Y. Branches in princ ipal cities. 

PROVED 
ON OVER 6400 

BULK TANK FARMS 

Johnson & Johnson 

Milk Filters Are More 

Efficient In Sediment 

Removal Than Any 

Other Brand 

Dai ry men who care enough ... to 

produce clean milk use Johnson 

& Johnson Milk Filters, the 

most trusted name in filtration. 

Available in disks, squares, rolls, tubes 

and strips. 

Filter Products Division 

~~ 
4949 W. 65th St. Chicago 38,111. 

© 1964, Johnson & Johnson, Ch•cago. Ill 
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U.P. ONITID SllTIS PHARMACIUTICll STANDARDS 
CONTAINS NO ANIMAL OR VIG!TABLI FATS. ABSOLUTELY 
NIUTIAL. WILL NOT TURN RANCIO- CONTAMINATE OR 
fAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY-PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

Tlci& ruce 
lf{i6f-eike 
HAYNES-SPRAY 
~lie 116ed ~ ~: 
SANITARY VALVES 
HOMOGENIZER PISTONS - RING 
SANITARY SEALS & PARTS 
CAPPER SLIDES & PARTS 
POSITIVE PUMP PARIS 
GLASS & PAPER FILLING 
MACHINE PARTS 
and for All OTHER SANITARY 
MACHINE PARTS which ore 
cfeaned doily. 

Tlce If(~ HAYNES-SPRAY lf(efluul e6 .C~ 
C8141J/UQ lllifk file lf(ifk O'UlQuucce ruuL Cede 
R~ luj file U. S. PHI& fleoWt Sewiu 
The Haynes-Spray eliminates the danger of contamination which is 
possible by old fashioned ·lubricating methods. Spreading lubricants 
by the use of the finger method may entirely destroy previoua 
bactericidal treatment of equipment, 

PACUD 1·12 oL UNs m cmot1 THE HAYNES MANUFACTURING CO. 
SIIPPINC WEJCHT-7 Ln. 4180 Lorain Avenue • Cleveland 13, Ohio 

HAYNES-SPRAY .INGREDIENTS CONFORM WITH FDA REGULATIONS AND CAN BE 
SAFELY USED AS A SANITARY LUBRICANT FOR FOOD PROCESSING EQUIPMENT 
WHEN USED IN COMPLIANCE WITH A EXISTING FOOD ADDITIVES REGULATION. 

Reprint Of Ten-Year 

Annual Index 

Journal Of Milk And Food 

Tecchnology 

VOLUMES 15 ( 1952) 

THROUGH 25 (1962) 

Pri'ce - $2.50 

BOUND IN DURA-PRONG BINDER 

ADDITIONAL 5 YEAR SERVICE - $2.50 
~ 

Write: IAMFES, Inc. 

Box 437, Shelbyville, Ind. 

v 

HAYNES $NAl'!fl'l'E GASKETS 
" FORM-FIT" WIDE FLANGE 
HUGS STANDARD BEVEL 
SEAT FITTINGS 

MOLDED TO 
PRECISION STANDARDS 

~ LOW COST ••• RE- USABU 

~ LEAK-PREVENTING 
NEOPRENE GASKET lor ·sanitary Fittings 

SNAP INTO 
FITTINGS 

ekd t4e4e $NA"P!'J'I~E /ldPaa~ 
right joints, no leaks, no shrinkage 

Sa~itary, unaffected by heat or fats 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time-saving, easy to assemblt 
Self-centering 
No sticking to fittings 

Eliminate line blocks 
Help overcome line vibrations 

Long life, use over and over 

Ayoiloble for J•, 1~"'1 2"1 2W" ond 3n fittings . 
Paclted 100 to the box. Order through your dairy supply house. 

THE HAYNES MANUFACTURING CO. 
41 8 0 Lorain Avenue • Cleveland 13, Ohio 

A HEAVY DUTY SANITARY LUBRICANT 
• I t.!:::l 

Available in bofh 
SPRAY AND TUBE 

All Lubri- Film ingredients are 

approved by F.D.A. and can be 

safely utilized as a lubricant for 

food processing equipment when 

used in compliance with an exist­

ing food additive regulation. 

ESPECIALLY DEVELOPED FOR LUBRICATION OF FOOD 

PROCESSING AND PACKAGING EQUIPMENT 

For Use in Dairies- Ice Cream Plants- Breweries­

Beverage Plants - Bakeries- Canneries- Packing Plants 

SANITARY • NON TOXIC • ODORLESS • TASTELESS 
SPRAY - PACKED 6 - 16 OZ. CANS PER CARTON 
TUBES- PACKED 12-4 OZ. TUBES PER CARTON 

THE HAYNES MANUFACTURING CO. 
ClEVELAND 13, OHIO 
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Why is the 
ADVANCED MILl( CRYOSCOPE 

e the recogrtized leader in cryoscopy? 

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

2. ,\lo st Offic ial & niversity users. 

3. Eas ies t and most Accurate to operate. 

4. Onl y Advanced !vlilk Cryoscopes follow th e 
AOAC & AP HA Methods (de tai ls on request I . 

5. F irst " Hot-Line" Customer se rvice : 

• Collect telephone- user to fa ctory ex pert 

• Largest stock of parts for sa me-day shipment 

• Only modular des ign for unplug-&-replace 
service 

• Largest team of local sales and scrvic<· 
engineers 

• Most complete Use r's Guides 

• Fi rst and l\Ios t Regional Schoo ls and Work­
shops - continued technician tra ining and 
certifi cation 

6. Publishers of tll i.lk Cryoscopy News . 

Complete details on the Ad­
vanced Milk Cryoscope.arP 
presented in this brochure. 
IFritP today for your cnp,-. 

7. Only Cryoscope continuall y improved for per­
formance- not just style. Always follows 
Uniform Uni versa l Thermod ynamics. 

For 15 other exc lusive fea tures, write or ca ll 
collec t today. 

~ .JJDVJJNCED 
~ INSTRUMENTS, INC. 

43 Kenneth Street / 617 DEcatur 2-8200 

Newton Highlands, Massachusetts, 02161 

.--~--------------------------------------------------------------------------,·-----------
---------------------------------------~ 
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Available For The First Time ! 

CURRENT CONCEPTS 
of 

BOVINE MASTITIS 
A concise 38-page review of the current knowledge 

on cause and control of Bovine Mastitis . 

Six distinguished animal and veterinary scientists 
wrote this booklet. They include: 

R. W. BROWN, Chainaan, D.V.M., M .S., Ph.D . 
H. G. BLOBEL, D.V.M., M.S., Ph.D. 
W. D. POUNDER, D.V.M., M.S. , Ph.D. 
0. W. SCHALM, D.V.M., M.S., Ph.D. 
L. W. SLANETZ, M.S., Ph.D . 
G. R. SPENCER, D.V. M., M.S., Ph.D. 

There are 12 chapters of documented discussion 
on 3 major factors: 

• THE COW 
• MICROORGANISMS 
• THE ENVIRONMENT 

Supporting discussion are up-to-date tables, dia­
grams, and a bibliographic reference for each 
chapter of subject matter. 

Current Concepts of Bovine Mastitis is a publica tion of the National Mastitis Council. It is 

available from the Council for $1 per copy, pre-paid. To get your copy, send your $1, name 

and address to : 

NATIONAL MASTITIS COUNCIL 
440 EAST OGDEN AVENUE HINSDALE, ILLINOIS 60521 
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For l<et1/ 
PROTECTION OF 
MILK CONTACT 
~~S~U~RFACES 

To put clean milk in to a pipe line is 
easy ... but, to deliver clean milk 
to a bulk tank requires certain 
safeguards against contamination 
by dust, insects and operational 
hazards. 

That's why this SURGE STAIN­
LESS STEEL Milk Valve is built the 
way it is. This valve gets away from 
areas that can't be washed without 
hand brushing. It keeps the nipple 
in the milk hose instead of leaving 
it exposed. It protects milk contact 
surfaces against dirt and insects 
whether the valve is open or closed. 

And, it can be completely Cleaned­
In-Place right along with the milk 
line. 

All rails, seals, bearing strips, the 
body, covers and even the screws 
and clamps are genuine stainless 
steel for years of smooth and leak­
free usage. 

To get the whole story-you'll 
have to SEE one for yourself. 

A call to your nearest SURGE 
Dealer or a note to the Babson 
Office below will give us a chance to 
demonstrate. 

SURGE is a Babson Bros. Co . trademark 
©Babson Bros . Co. , 1964 

BABSON BROS. CO. 2843 WEST 19th STREET 
CHICAGO, ILLINOIS 60623 
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