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''We've converted ·100% to 
Transflow M-34R plastic milk hose 

and vacuum lines'' 
says Harold Tollerup, 

Corona, California, 

dairyman 

"We'll never use rubber again II 

adds John Mann, 

Tollerup's fo reman 

Above. A port ion of t he p it in To lleru p's herr ing bone barn . (The da iry 

also has a con vent iona l barn. ) Note T RANSFLOW connected a long left 
s id e. "W it h TR A NSFLOW 's c learn ess you can see the cow's mil k flow. 
I'm so ld on TRANSFLOW," say s forema n Joh n Man n. 

Alert, successful, businesslike .. . Tollerup Dai ry milks 
862 Holsteins every day. Its milking machines are all 
equipped with clear, flexi ble TRANSFLOW M·34R Milk 
Hose and TRANSFLOW Vacuum Tubing. 

" It 's lots cheaper than rubber because it lasts a lot 
longer," Tollerup says of his TRANSFLOW. "It's less 
t ro uble, too." 

Foreman John Mann agrees. " It doesn 't crack, and 
when you accidentally bend the hose during milking it 
doesn 't pinch like rubbe r will. Also, it doesn 't crack, and 
no black rubs off as happens with rubber. It's easy to 
handle, too. I'm sold on TRANSFLOW~ " 

Isn 't it time that you started changing over to TRANS· 
FLOW? It' ll pay for itself over and over saving tim e, 
money and trouble. 

But . .. be sure you get genuine TRANSFLOW! Lool< 
for the name branded on every foot. You can also tell 
TRANSFLOW Mi lk Hose by its blue stripe and, of course, 
TRAN SFLOW Vacu um Tubing is the "sparkling black 
hose with the clean white stripe." 

Get all the facts! Write today for complete informa
tion on TRANSFLOW Milk Hose and Vacuum Tubing. 

,.Q,g.Ji,t'•tl S. STONEWARE INC. 
j---lllll.ll •• lj.lll.l. rr CIIAMBERU/!1 E!lfli!IEER/!Ifl D/JI/S/0!1 · AKRON. 011/0 44309 
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CONVENTION 
HEADQUARTERS 

International Association of 

Milk, Food and Environmental 

Sanitarians, Inc. 

August 19, 20, 21, 22, 1968 

If we are not able 

to reserve a room 

at the race reques

ted, a room at the 

next available race 

w ill be substituted. 

All rooms subject ' 

to cicy and state 

tax. 

AWAITS YOU AT 

At the Lindell- Kingshighway Entrance 

to Beautiful Forest Park 

The Chase-Park Plaza, St. Lou is, Missouri 63108 

I. A. M. F. E. S. Aug. 19- 22, 1968 

Please reserve 
forarrivalon ____ ~------------~------------~-------

D av D ate Time 

and departure on ____ =---------------..,;=:--:-------------;:;:::--------
Dav D ate Time 

KINDLY CHECK TYPE O F A CC OMMODATION DESIRED 

Singles 
Double Bed 
(2 persons) 

Two Beds 
(2 persons) Suites 

0 0 13.00-16.50 0 18.50-21.50 •o 20.00-23.00 0 34.00 and up 

• (TO OBTAIN PER DIEM RATES P LEASE SPECIFY LOCAL, 

STATE OR NATIONAL AFFILIATION.) 

Upon Checkout I agree to settle my account by 0 Cash 

0 Chase-Park Plata Credit Card 0 Diners Club 0 American Express 

Reservations can- Name (s) -------------------------------------------

celled after 6 p.m. Address-----------------------------------------

City __________________ State ________ Zip. ___ _ 

* SPECIAL RATES-$10.00 SINGLE AND $15.00 TWIN FOR MEMBERS ON PER DIEM. 

I 

--------- ~------



11FOR FREE PARKING HOTEL GUESTS MUST DRIVE TO 
RAMP H OF HOTEL GARAGE AND CHECK IN AT 

DRIVE-IN-REGISTRATION// 

Atlanta Braves 

Pittsburg h Pirates 

BEFORE AND AFTER ST. LOUIS MEETING 
ST. LOUIS CARDINAL BASEBALL 

"WORLD CHAMPION EL BIRDOS" 
In beautiful new Busch Memorial Stadium 

$2.50 per reserved seat 
Indicate desired date(s) and number of tickets 

Saturday night 

Sunday afternoon 

Friday night 

Saturday afternoon 

Sunday afternoon 

AT ST. LOUIS MEETING 
ST. LOUIS MUNICIPAL OPERA 

August 17 -- - --------------------------- -- -
August 18 

August 23 

August 24 

August 25 ------------ - ------------------- -

" ALONE ... . IN ITS GREATNESS" 
In nearby Forest Park-5 minutes from Chase-Park Plaza Hotel 
Indicate desired night and number of tickets-$3.50 per seat 

THE WIZARD OF OZ SOUND OF MUSIC 
Sal. , August 17 -----------------

Sun., August 18 

l\1on., August 19 Thur., August 21 ------------------------
Tue., August 20 Fri., August 22 ---- ---------------- -- --

Sat., August 24 --------- ----------- ------------
Make check payable to: 

IAMFES ST. LOUIS FUND 
and mail to: 

William McCown 
St. Louis County Health Department 
801 S. Brentwood Boulevard 
St. Louis, Missouri 63105 
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How long could 
you make it without 

a paycheck? 

Two weeks ? A month? Two n1onths? If 
you're like most folks, the loss of that regular 

paycheck for even a month or two could 

mean a serious financial crisis for you and 
your family. 

That's why it's so important to protect your

self against the possible loss of that paycheck 
due to a disabling sickness or accident. 

And now, as a member of the International 

Association of Milk, Food and EnviJ:onmental 
Sanitarians, Inc., you have an opportunity to 

purchase an outstanding plan of Paycheck 

Protection at a surprisingly low cost. Thanks 

to the group purchasing power of your Asso

ciation, you can secure up to $500.00 a month 
disability income insurance at a cost con

siderably below what you would pay for 
similar coverage purchased on an individual 

basis. This is TAX-FREE cash to spend as 

you wish-to buy groceries, pay the rent or 
any" other living expenses. 

For full details on this remarkable plan of 

protection, complete and mail the coupon 
below today. 

ASSOCIATION GROUP DEPARTMENT 

MUTUAL OF OMAHA INSURANCE COMPANY 

FARNAM AT 33RD STREET 

UNDERWRITTEN BY 

Mutu11IC\ 
#Qmilhil~ 

The Compim!J thilt Pil!J5 

Life Insurance Affiliate: United of Omaha I 

MUTUAL OF OMAHA INSURANCE COMPANY 
HOME OFFICE : OMAHA, NEBRASKA 

OMAHA, NEBRASKA 68131 

Rush me fu ll details on IAMFES Paycheck Protection Plan. 

Narne ------------- - ----- - ------------------------------------

Aclclre~ ------------------------------------------------------

City--------- -- -------------- State------------ Zip _________ _ 
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PROTECT THE FORTUNE YOU WILL EARN 

Every four minutes it happens 

a fortun e. 

. with ~·J i emn , clocklike regularity som eone loses 

Every four minutes someone is disabled for life . . . unable to work, unable to earn a 

regular paycheck. If this happens to you , you wi ll lose a fortun e, too-the fortune you would 

have earned if you had lived and kept your health . Let's say for example you are 30 years 

old and earn approximately $500.00 a month. \Vith normal life expectancy, you can expect 

to earn a fortun e amounting to more than $240,000 .00 during your lifetim e. 

Wh en you con vert this wealth into the things it will buy for you and your family, th e 

importance of your paycheck is overwhelming . .T ust count its treasures: yom hom e and th e 

secmity and comfort it gives you ... the breakfast, lunch and dinn er you eat every clay of 

every week of every year ... your children 's cloth es ... th eir education ... the stove you1· 

wife cooks on , th e new hat she delights in. Your whol e material world and all th e content

m ent and joy it offers you com e from your paych eck. 

Sooner or later, every man or woman who works for a living must answer this qu estion 

"If sickness or accident cuts off my abi lity to earn a paycheck, how will I care for my

self and my loved ones?" One answer might be to put away a few dollars every month in 

a sp ecial fund earmarked for emergency. But this is easier said than done. Th ere just never 

seem to be enough dollars left at the end of the month to put away. Besides, how long 

would it take you to save six month's salary-l et alone enough to last you one year, five years 

or a lifetime? 

Fortunately, now as a member of the International Association of 1ilk, Food and En

vironmental Sanitarians, Inc. you have a practica l, low-cost solution to this vita l problem . 

It's your Association 's Paycheck Protection Plan that can pay you up to $500.00 a month 

wh en you 're sick or hurt and c.1n't work. \\' e urge that you give serious consideration to the 

purchase of this fin e plan for you and your fami ly. Buying this protection could be the 

most important decision you wi ll ever make. It cou ld m ean the difference b etween a future 

free from finan cia l worries and on e of uncertainti es and f in ancial hardships. 
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GROWTH OF FOOD POISONING BACTERIA ON BARBECUED CHICKEN 
HILLIARD PIV NICK, ILMAl~ E. ERDll'fAN, STEPHA KIE i\llANZATIUK, 

AND EuGENE PoMliUEH 

D 'ui.;ion of M icro?;iologu, Research La/:;oratories 

Fond and Dmg Directo-rate, Tunn eu's Pasture 

Ottarca, Canada 

( H. eceived for publica tion April 15, 1968) 

ABSTRACT 

Staphulncoccus au·reus, Salmon ella typhimurium , and Clos

trid ium pcrfrin gens have been associated with food poisoning 

followin g consumption of barbecued chicken. These species 

grew readily in barbecued chicken incubated at about 40 C 

and increased approximate ly 100,000-fold withjn 8 hr. 

Barbecued chicken and other barbecued meats 
cooked and sold by grocery retailers are almost uni
versally kept warm or hot while awaiting sale. Re
ports of poisoning following consumption of such 
foods (1 , 6, 12, 13, 14) and a survey of retail prac
tices of batbecued foods in Canada (authors' unpub
lished data) indicate that, in-many instances, the tem
peratures at which the cooked meat is held may al
low growth of food poisoning bacteria. To test this 
hypothesis we have inoculated barbecued chickens 
with Staphylococcus au:reus, Salmonella. typhimtwium, 
and Clostridiwn perfringens. In addition we have 
inoculated raw chicken with spores of C. perf'ringens 
and cooked it under conditions which simulate those 
obtained in commercial practice. Our observations 
indicate that barbecued chicken is an excellent sub
strate for growth of these food-poisoning bacteria . 

MATERli\LS AND METHODS 

Cultures for inoc ulation. Nin e strains of coagulase-positi ve 

S. aureus, one strain of S. typhinwrium , and one of C. per

fring ens, a ll isolated froln foods suspected of causing food 

poisoning, were used as inocula. Of th e 9 strains of S. aureus, 

3 produced enterotoxin A, one produced A and B, and th e 

remaining 5 produced neith er A nor B when tested by th e 

met~wds described by Casman (7, and personal communica

tion ) . H.eference toxins and antitoxins were a gift of Dr. E. 

Casman, \•Vash ington, D. C. 
Barbecued chickens. Most of th e chickens were barbecued 

by, and purchased from, two retail stores. During preliminary 

in vestiga tions we found that material purchased from warm 

holding cabin ets of these stores was unsuitable for controlled 

bacteriological studies because some barbecued products were 

partiall y raw while others had standard plate counts up to 

1 x 106 per g. Th ereafter we purchased full y cooked birds 

at pre-arranged times which coincided with their removal 

from th e barbecue oven. 
Barbecued chickens were held overnight at 4 C and, prior 

to inoculation they were reheated in an oven at 150 C until 

th e temperature of th e breast muscle was with in 2-3 degrees 

of the tem perature at which th ey were to be incubated. 

After in ocu lation, th ey were wrapped in Saran , replaced in 

th ::! lamin ated bags supplied by the vendor, and held in the 

inc:d.Jator. \ Vhen more exact temperatures were req uired, 

e.g., temper:~ tures approachin g th e li mitin g temperature for 

gr:)wth , th e cooked , wrapped birds were preheated in an in

cul::ator until the temperature of the breas t muscle had reach

ed f1 e temperature of the incubator. They were th en inocu

lated , rewrapped, and returned to the in cubator within two 

min~1tes . Eve:1 with this rapid procedure, the temperature 

d th e breas t muscle decreased by 1.5 C. 
lnn~u la ti;J n. Cultures were grown 24 hr at 35.5 C and 

diluted su itably in order that 2 ml of inoculum wou ld pro

dele approxima tely 1c·• viabl e ceUs p er g of chicken. Barbe

cued chickens were .inocul ated by spread ing 1.4 ml of sus

pension over th e surface and 0.6 ml in the body cavity. 

For some experim ents, raw chickens were inoculated wit'1 

spores of C. pmfrin gens, and subsequently barbecued in the 

laboratory. · Two ml of s~dtab l y diluted spore suspension was 

11sed to inoculate th e body cavity, the skewers, and th e sur
faces between wings ancl body, ami between thi ghs and body. 

Tyi n .~ th e limbs prior to barbecuing, as in comm ercial practice, 

would afford som e protection during cooking to th e spores 
on the skin in th ese areas. 

Enum eration of microorganisms. 
c:1lly from on e-half of each bird 
blenchr with 2 weights of water. 

l\·1 ea t was removed asepti
ancl ground in a \ \farin g 

Th ereafter , suitable clilu-
ti ons were made ancl viable cell s enum erated using trypticasP 
soy agar for th e standard plate count, ph enol red man nitol 
salt agar ( PHMS ) for S. au reus (8), and sulfite-pol ymyxin
sulfadiazin e agar ( SPS) for C. perfringens (4) . S. tuphimu·r

itnn was enum erated by the MPN method (5) using selenite-. 
cystin e broth as an en richm ent , and McConkey agar for 

iso lation of colonies. Colonies susp ected to be S. aureus, 

C. perfringens, and S. tuphimurium were subjected to suitable 
tests for confirmation. 

R ESULTS 

S. aureus. Fig. 1 shows that growth of S. ame·us 
inoculated on the surface of barbecued chicken in
creased 10,000-fold within 8 hr; maximal popula
tions were reached in 16 hr. Although numerous 
temperatures of incubation from 35.5 - 42.5 C were 
investigated, this figure shows that temperatures in 
this range did not appreciably affect growth r ate or 
maximum population . At 44.5 ± 1.0 C, as measured 
by a YSI telethermometer (Yellow Springs Instru
ment Co., Model 42, Yellow Springs, Ohio ) with a 

, 
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Figure l. Growth of Sta ph!Jlncoccus aureus on whol e bar

becued chicken. 

probe inserted about 2 em into the breast muscle, 

growth was slightly more rapid , but the final p opula

tion was smaller. 
The limiting temperature for growth of S. aureus 

; is about 4.'5 C (2). W e did not attempt to incubate 

whole inoculated barbecued chickens at 45 C or 

higher because of the difficulty of maintaining exact 

temperatures. In order to tes t the ability of our 

inoculum to grow on barbecued chicken at 45 C and 

47 C, we cut barbecued chicken into small pieces, 

preheated 50 g quantities in glass containers immers

ed in water baths, inoculated them, and at intervals 

determined the bacterial population . At 45 C, the 

S. aureus population increased 1000-fold within 8 hr; 

at 47 C, S. aureus did not grow. 
In all experiments except one, the inoculum of S. 

aureus comprised over 90% of the tqtal bacterial popu

lation at the beginning of incubation, probably be

cause the barbecued chickens used in these experi

mynts had been purchased at the time they were 

ta · en from the spit. .This . high percentage of S. 

aureus was maintained during growth, and frequent

ly samples examined after 24 hr at temperatures be

tween 35.5 and 42.5 C contained over 99% S. a.ureus. 

The single exception occurred during preliminary 

experiments when we purchased barbecued chickens 

\vhich had been held- for 4n undetermined time by 

the .. vendor. At the beginning of incubatiop it~ ; this 

experiment, the inoculum of S. aureus compdsed 10% 

of the total population . This percentage incr~ased 
• I 

to 2:2% and 50% by the t\ovelfth and twentie th hours, 

respecti vely. In this instance, S. aureus appearJd to 

compete successfully with the indigenous micro£lorat 

Production of enteTOto X'in 'in barbecued chicken: 

Barbecued chicken cut in small pieces and sterilized 

in the au toclave was inoculated with S. · aureus · and 

incubated 2.5 days at 35 C. The meat was t hen 

ground in a Waring blendor with 2 v~lumes of 
1
0.02 

M phosphate buffer, pH 6.2, containing 1:10,000 

merthiolate, and heated at 100 C for 30 min. Super

patants ( 3 ml ) of centrifuged sarhples from both in

oculated and non-inoculated chicken were introduced 

intraperitoneally into pairs of cats. The cats did m;>t 

exp erience emesis. However, when the supe¥natant 

fluid was concentrated to one-eighth of the original 

volume by dialysis in the cold against 30% poiyv)nyl

pyrrolidone and 3 ml injected, both cats r~ceiving 

supernatant fluid from the inoculated samples gave 

a response typical for enterotoxin while the 2 con

trols remained well . The concentrated supernatant 

from the inoculated chicken, when tested by the im

muno-diffusion slide technique of Crowle (9) as modi

fi ed by Cas man (personal communication ), gave a 
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Figure 2. Growth of Salmonella typhinwTinm on whole 

barbect! ed chicken. '' . , . 
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F igure 3 . D estruction of spores of C. pmjrin gens during 
barbecuin g of chicken, and outgrowth of survivors. Growth 
of inocu lum of vegetative celb. 

line of identity with authentic enterotoxin A al
though no precipitin reaction was observed when 
this concentrate was diluted 1:10. 

\iVhole barbecued chickens inoculated with a mix
ture of the 9 strains of S. au:reus and incubated for 
24 hr at 40, 42.5 and 44.5 C did not contain measur
able amounts of enterotoxin when extracted and con
centrated in the same manner. 

Salmonella . Barbecued chickens were inoculated 
with S. t yphimur-ium to obtain an initial concentration 
of 2.8 x 103 cells per g. This population grew to 7.2 
x 10" cells per g after 8 hr at 40 C, a 260,000-fold in
crease in cells ( Fig. 2). Further incubation up to 
16 hr did not result in any additional increase. E x
periments were not done at other temperatures. 

C. perf"l"ingen s. Fig. 3 shows the results of ex
periments designed to test : (a) the growth of C. 
perfri·ngens when a spore inoculum was introduced to 
uncooked p oultry which was subsequently barbecued 
and incubated; and (b) the growth of an inoculum 
of vege tative cells introduced after cooking. Cook
ing the raw chicken to obtain a temperature of 85-
90 C in the breast muscle reduced a spore inoculum 
of 1 x 10'' spores per g to 1.5 per g. However, after 
a lag period of approximately 4 hr at 45 C growth 

became logarithmic and proceeded at the same rate 
as that obtained with the inoculum of vegetative cells 
on precooked birds. The time required to obtain 1 
x 10' cells per g in the birds inoculated with vegetc\
tive cells and spores vvere 6.3 and 14.7 hr respectively . 

DrscussiON 

Barbecued chickens, like other cooked meats lack
ing the preserva tive activity of salt, dehydration, and 
nitrite, are excellent substrates for growth of bacteria. 
It is surprising, therefore, that there is so little in
formation concerned with outbreaks of food poisoning 
from this material. Perhaps the main reason for this 
paucity of literature is the failure to report such out
breaks unless they involve many people, or they are 
caused by readily transmitted microorganisms such as 
Salmon ella. Nevertheless, they do occur with con
siderable frequency. Senn and 'Williams (14) rep ort
ed 17 cases caused by S. aurem , Salmonella sp. , and 
C. perfringens within a 2-year period in Los Angeles 
County. Vle have become aware of 2 outbreaks in 
Canada during the period January - October, 1967 
(6, 13) despite the fact that there is no obligation for 
a physician to report food poisoning from such or
ganisms as S. aureus or C. peTfringens. Undoubtedly, 
many more outbreaks have occurred. 

Our own work has shown that although S. auTetts 
grew abundantly on whole barbecued chicken, de
tectable levels of enterotoxin were not found after 
24 hr of growth. The failure to find enterotoxin after 
this p eriod may have resulted from one or more of 
the following: (a) insufficient incubation (we did ob
tain toxin in cut, autoclaved chicken incubated 2.5 
days); (b) a low oxidation-reduction potential (10, 
11 ); and (c) competition from some of the strains 
of S. aureus in the inoculum which did not produce 
either enterotoxin A or B. Of these 3 possibilities , 
it is probable that a combination of insufficient in
cubation and a state of anaerobiosis may be most 
pertinent. Although S. aureus grows under anaerobic 
conditions, enterotoxinogei.1esis is delayed (10, 11 ). 

Anaerobiosis may be presumed to exist between the 
skin of the chicken and the oxygen-impermeable Sar
an wrapping because barbecued chickens, inoculated 
only on the surface with C. pe·1jr-ingens, and wrapped 
in Saran, developed large populations of this organ
ism within a few hours. 

The growth of food-poisoning bacteria does not 
necessarily result in spoilage of the product. Indeed, 
if spoilage occurred readily, there would be less food 
poisoning. Although we did no conh·olled organo
leptic analysis, it was obvious that inoculated birds 
incubated 8-12 hr would not be offensive to a non
discriminating consumer . Occasionally, we have pur-
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chased barbecued chickens from retail outlets and 
found that they had more offensive odors than the 
chickens we had inoculated and incubated 8-12 hr . 
Some of these purchased chickens had bacterial popu
lations between 10' and 107 p er g, indicating storage 
at improper temperatures. H ad the bacteria been 
capable of causing food poisoning, and the barbecued 
chicken been purchased by a susceptible, non-dis
criminating consumer, another outbreak might have 
occurred. 

There is a simple, effective method of decreasing 
food poisoning outbreaks from this type of food. The 
retailer should hold barbecued products in holding 
facilities at 60 C or above. This temperature would 
rapidly destroy post-cooking contaminants such as 
S. avreus and Salmon ella sp. (3), and prevent the out
growth of spores of C. pe·1jringens. 

H EFEHENCES 

l. Ager, E. A., .f . Allard, S. B. \ Verner, H. H. Trayner, 
and R. Olson. 1966. Salmonella contam ination of barbecued 
chickens-Spokane, \Vashington . Salmonella Surveill ance Re
port 53:6, USDHE\V / PHS. 

2. Angeletti , R., M. J. Fater, and K. H. Lewis. 1961. 
Time-temperah1re effec ts on sa lmonellae and staphylococci in 
foods. II . Behavior at warm hold ing temperatures. Am. 
T. Pub. H ealth 51 :83. 

3. Angeletti , R. , M. J. Fater, and K. H . Lewis. 1961. 

T ime-temperature effects on sa lmonellae and staph ylococci in 
foods . III. Th ennal death time studies. Appl. M icrobio l. 
9:308. 

4. Angeletti , R., H . E . Hall, if. J. Fater, and K. H. Lewis . 
1962. Quantitation of Clostridium perfrin gens in foods. 
Appl. fv!icrobiol. 10: 193. 

5. APHA. Standard Methods for th e Examination of Dairy 
Prod ucts. 11 Eel. , 1960. 

6. Bent, \V. I. 1967. Sa lmonellosis. Epidemiol. Bull. 
11 :83, D ept. 1at. H ealth and W elfare, Ottawa, Canada . 

7. Casman, E. P., and H. vV . Bennett . 1963. Culture med
ium for the p roduction of staphylococcal enterotoxin A . .f . 
Bacteria l. 86:18. 

8. Chapman, C. H . 1945. T he significance of sodium 
chloride in studi es of staphylococci. J. Bacterial. 50 :201. 

9. Crowle, A. J. 1958. A simplified double-cliffusion aga r 
p recipi tin techniq ue. .f . Lab . C li n. Ivied. 52:984. 

10. Genigeorgis, C ., H . Riemann, ;:Inc! W. W. Sadler. 1967. 
Food toxins. I. Staphylococca l enterotoxigenesis in cured 
meats. XVIIIth \1\forld Veterinary Congress, Pari s, p . 178. 

11. Greenberg, H. A. 1964. Th e in£luence of packaging 
methods on the growth of food poisoning microorganisms. 
Proc. Res. Con£. Res . Advisory Council, Amer. Meat Inst. 
Found ., Un iv. Chicago 16:5. ' 

12. Luther, fv!. , R. Fenold , V. C. Tipton , V. Zalma, B. 
Aserkoff, and S. Schroeder. 1967. Salmonella javiana in
fections in Harris County, Texas . Salmonell a Surveillance 
Heport 65:2, USDHEW/ PHS. 

13. Pivnick, H. , T. H. B. Barr, I. E. Erdman, and J. l. Pat
ald. 1968. Staphylococcus food poisoning from barbecued 
chicken. Can. J. P ub. H ealth 59:32. 

14. Senn, C. L., and P. A. W illiams. 1967. P ublic health 
aspects of rotisseries in markets . .f . Milk Food T echno!. 30:116. 

REVERSE OSMOSIS MAY SOLVE WHEY 
DISPOSAL PROBLEM 

US DA researchers suggest in th e May issue of Agricultuml 
Research that reverse osmosis, best known as a m ethod of 
obtaining fresh water from sea water, may h elp small-volume 
cheese plan ts solve th e problem of disposing of whey. H ere 
are some excerpts: 

"Fourteen billion pounds of whey-almost two-thirds of the 
whey produced each year in this country as a waste product 
of cheese-making-are thrown out ann ua lly. Many states have 
outlawed dumping of this pollu tant into waterways. T he 
alternative is concentrat ing an d th en drying whey, but exist
ing commercial methods are too expensive for small-volum e 
p lan ts. 

"An economicall y feasib le solution , AHS research indicates, 
is to remove 75 to 80 p ercent of th e whey water by reverse 
osmosis and ship the concentrate to larger p lants for dry
ing ... " 

"Besides e liminating a serious disposal and pollution p rob-

lem, th ere is the possibility of separating whey into usable 
constituents through reverse osmosis. It might be possible, 
for example, to separate lactose-the only sugar produced 
by mammals. It is used in dietary foods and pharmaceutica l 
products. 

"The U. S. cheese industry has the potential fo r producing 
1.4 billion pOtmds of d ried whey a year, with a value of 
about $140 million. 

" \Vhey contaim hal.f th e solids of milk and is rich in vita
mins, amino acids, lactose, and soluble p roteins. Dried whe)' 
mixed with soybean powder is being tes ted in India as a 
baby food. Dried whey has a growing market in bakery 
products, candy, ice popsicles, and cheese and cream sauces. 

"Cheese plants now concentrate whey in costly vacumn 
evaporators. Heverse osmosis, unlike evaporation, does not 
require h eating which often affects the flavor of th e whey." 
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THE EFfECT OF DIELDRIN ·ON ACID DEVELOPMENT 
DURING MANUFACTURE o·F C~EDDAR CHEESE" '· 

R. L. BRADLEY, JR. AND c .. F. LI 

Department of Food Science and Ilu/ ustries 

University of \V isconsin, Madison 

( H.eceived for publication March 15, 1968) 

AllSTIIACT 

C i, ldri n as a natur:1 l ccntam inant or as artificial contaminant 

in milks used for C1eddar c:1 eese manufacture reduced acid 

de ;elq)'>1cnt when both a ccmmerci:J l mixed strain cu lture 

a:· d cu ltures of StreptuCQccus htctis II , Streptococcus cremoris 

:~·~ d S:r · p :ococcus l ~t "tis v:1r. d!ac2t'htctis were used. This 

recl .. ct io;1 i., acid clevelop :11ent i:l the two J "ts of chce'e made 

, .. i' '1 a mi•:ed strain c •lture was still e\•ident when th e pl-1 

v:1 l··e; \\·e··e d eter ~~• i r:cd nter aging for 10 weeks . 

Insecticides are being used widely in our environ
ment for agricultural, industrial and domestic pur

. poses. Misuse could .result in contamination of a 
food supply. 

Johnson (3) showed that lindane .residues on cu
cumbers did not interfere with subsequent lactic fer
mentations. Moreover, lindane was effective in con
trolling yeast growth in these fermentations, thereby 
reducing the competition for nutrients needed by the 
fastidious lactic acid producing bacteria. Kim and 
Harmon ( 4) stated that methoxychlor had no notice
able effect on the growth and fermentation ability of 
Lactobacillus cr1sei and Streptococcus lact·is. 

Some chlorinated hydrocarbon pesticides exhibit . 
bactericidal or ·bacteriostatic activity. Several re
searchers have shown that benzene hexachloride 
(BHC ), used alone or in combination with DDT at 
high concentrations, reduced the populations of ni
trate- and nitrite-forming bacteria in soil (2, 5, 6, 7). 
Smith and Wenzel (6) indicated that chlordane pos
sessed less toxicity than BHC to nitrifying organisms . 

One would not expect chlorinated hydrocarbons to 
affect bacteria since these pesticides are neural 
toxicants . However, during the manufacture of Ched

dar cheese, using milk contaminated with dieldrin, 
considerable evidence was collected to show the oc
currence of at least retardation of acid production. 
This study considers the effect of a chlorinated hydro
carbon pes ticide, dieldrin, in milk on acid develop
ment by some Streptococcus species. 

"Pub lished with th e approval of t!1e Directcr of th e \ Visconsin 

Agricultural Experim ent Station. 

"Supp:nted hy th e Department of II ~a lt 1 1, Education, and \ Vel

f:J re . Fcod and Drug Administration Con trnct 67-41. Th e 

views e:.-pressed herein are those of th e a uthors and do not 

nece~sa!·i l y reflect th e official viewpo int of th e Food and 

Drug Adm inistration. 

i\ I ETHODS AND i\1ATEHIALS 

Mmw.fact nre of Cheddar cheese 

.. ~ s ilk fr , m 2 dairy cows in th e University of \Visconsi.n herd 

tlnt were feJ di ::khn was exam ined for pesticide concentra

ti ; n accorL!ing to th e met:1r: ds recommended by the Fo~ cl 

:ud :J r~1 g Adminis tra tion ( 1). Lots of 130 lb of mi lk were 

i1scJ ti:i m:m•Jbc t ·1 re CheJdar cheese using accepted com

•.> crc i:\11 jJ:·_:ctic-e,; and :1 mi-,;cd strain com mercial starter cul

t t:re. Lot 1 cf milk con t:1inecl 2.37 ppm dieldrin / g milkbt; 

lot 2, 2 .20 ppm ; and lot 3, 2. 15 ppm. 

·_ i:r:tc:1:Je adJi cy determi cations were made at appropriate 

i t : :", :1!.> d .ni :· ~ man <Iact·.r re. After manufacture, t~1e cheeses 

\\ "Cr ~ wr:lpped in pli : film , wax-coated and stored at 4.4 C. 

·:.he rre.;eace of bacteri..p :1age infection in th e cheese mak

in : t•·ia1s was con trai:1dicrrtcd when litmus milk, containing 

sc:i.1ily Lli l .. tcd whey, chai>ged color at the sam e approximate 

li . c .'o.LJ\\'ing inocalnti .: n with starter. 

i..:::p .?r::nc ~: ts u;iti• indi uichal cultures 

~in :,; ! c .>tr.:in culture,;, composed of S. lactis II , S. cremuri.· 

:1Ld S. i:tct;s var. d :acct'iactis, were selected for evaluation 

.,i c :: t '1e.'" ar:! represen tati ve of the organisms that normall y 

n~_,k ,; up mixe:l stra in starter cultw·es . The comm ercial mixed 

str.lin st :rt _r cult-Jre used in the Un iversity of \•Visconsin 

:.:'airy p;an t and th e si;1g!e strain starter cultures, were inocu

L!t: Ll into r-cl ' l;-\ ic; tc s::o· ml quantities of milk containing no 

' :ic:tLd p .~ ti cicl e (co:~ trol) , 2.15 ppm dieldrin as a natural 

cu .. tJ:.: i.mnt. and L.L-4 ppm added die ldrin. Ethanol was 

"-' d to diss _!vc t'1 c dieldrin prior to addition, and no abnormal 

c L C"t e n t·1e ferm cnt:l tion was observed from its use. Nat

ur.d ly c:l: t:1: ·: ina ted miik was obtained from cows th at had 

l ; c ~ :. feJ cldchn in th eir diet. Titratable acid ity valu es 

-.·: :.. r-: dc.cm: i•1cd at inter va ls throughout this small sca le 

C'KJcbr cheese manufacture until the time to drain th e whey. 

1 .1~ tri 1l.; were termina ted at thjs point. These tests were 

i a t ~·adcd to asc~rt :1 in which rf th e com mon ly used organisms 

L: l.~c ti c cult t: re:; were affected by dieldrin. 

R ESULTS AND DISCUSSION 

In 3 trials involving the manufacture of Cheddar 
cheese from milk naturally contaminated with diel
drin , the titratable acidity at curd cutting was normal 
( 0.10%), at draining was not greater than 0.11%, and 
at milling vvas not greater than 0.31%. Control Ched
dar cheese, made with the same starter, produced 
normal titratable acidities of 0.10, 0.16 and 0.40% at 

curd cutting, draining and milling, respectively. The 
cheese made in the third trial was discarded prior to 
hooping, since this trial was used only to check for 

the presence of bacteriophage. After aging for 10 
weeks, the 2 remaining contaminated Cheddar cheeses 

, 
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TAHLE l. THE EFFECT OF DillLUIIlN L'i lVU LK ON ACID DEVEL 'lP~LEXJ" DURb-:G SlMULATEU l\IANUFACTUHE OF CHEDDAH CHEESE 

,J 
'l'itratahle acidlty of mill\ , % T i tre~t<Jblc ncid it.v at. draining, o/0 

Control Conta minated Control Contam inated 

natural contamination (2. 15 ppm/g fat) 

S. lactis II 

S. cremoris 

S. lact is var. diacetilactis 

Commercial starter 

0.160 

0.160 

0.160 

0.160 

0.150 

0.150 

0.150 

0.150 

0.175 

0.133 

0.120 

0. 140 

0.155 

0.110 

0.110 

0.120 

artificinl contamination (0.004 ppm/ g fat) 

S. lactis II 0.165 

S. cremoris ().170 

S. lactis var. diacetilactis 0.165 

Comm ercial starter 0.165 

had pH values of 5.23 and 5.35, whereas the control 
Cheddar cheeses had pH values of 5.09-5.13. 

Comparisons of the amount of acid produced dur
ing simulated ·cheese manufacture using non-, nahual
ly, and artificially contaminated milks are shown in 
Table 1. These data indicate that the 3 Streptococcus 
species produced less acid in the presence of dieldrin 
than in milk free of the insecticide. The apparent 
acidity of 0.160% in the conh·ol milk is slightly higher 
than that of the contaminated milks which vvas 0.150% 
prior to inoculation. However, the difference be
tween the developed acidities in all of the samples is 
equal to or greater than the differences in the ap
parent acidity values prior to inoculation. One ex
planation for this difference and the variation be-

i tween the titratable acidity values in the control lots 
of cheese is that these single strain cultures were 
selected from a culture collection and do not neces
sarily represent balanced or otherwise acceptable cul
tures. A greater difference in the developed acidity 
at draining is shown in the samples that were inocu
lated with the mixed strain commercial starter. All 
data represent an average of duplicate trials . 

Since milks that were artificially and naturally con
taminated with dieldrin showed some reduction in 
acid development during cheese manufacture and 
since the cultures were free from bacteriophage con
tamination, this chlorinated hydrocarbon pesticide 
apparently interfered with the normal metabolism of 
the lactic bacteria. Little difference was observed 
in , the acid development between the samples that 
were artificially and naturally contaminated . How-

0.155 

0.160 

0.155 

0.150 

0.145 

0.150 

0.130 

0.160 

0.130 

0.133 

0.120 

0.143 

ever, a great difference existed in the amount of 
dieldrin between the samples that were artificially 
contaminated and those that were naturally contam
inated. Therefore, little antibacterial activity ap
parently is associated with the pesticide dissolved in 
the fat, vvhile considerable activity is attributed to 
the trace amounts dissolved in the aqueous phase of 
these samples. 

\IVork is presently underway to elucidate the mec
hanism of this interference and to determine the ef
fect of other chlorinated hydrocarbon pesticides on 
acid production. 
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STANDARDS FOR THE MANUFACTURE OF FROZEN DESSERTS 
RECOMMENDED BY THE U. S. DEPARTMENT OF AGRICULTURE 

ADOPTION BY STATE REGULATORY AGENCIES' 
FOR 

F. E. FENTON 

Dairu Dit;ision, Consumer & Marketi.n g Service, USDA, 

\Vashinro:tnn , D. C. 

AllSTHACT 

ln prepari ng the recommended standards for frozen des

serts, th e various State laws and regulations were reviewed. 
Confidence in th e uniform quality of products between regu

latory agencies and between industry and regulatory agencies 

is strengthened as well as greatly simplified when uniform 

standards are well ]mown and uniforml y applied. It was on 

this premise that the Dairy Division, Consum er and Marketing 

Service, undertook to develop and recommend for State 

adoption th e standards for the manufacture of frozen desserts. 
The standards do not carry any new or startlin g requ irements. 

The same types of sanitary requirements applicable to any 

good food operation are appHcable here. 
The milk quality req uirements follow closely th e program 

recomm ended in th e :tvlinimum Standards for Milk for Manu

facturing Purposes published by th e D airy Division in 1963. 

Draft copies of th e standards were distributed for review and 

comment prior to publica tion in th e Federal Register, Febru

ary 16, 1967, under Public Notice. i'vl any comments were 

received from the soft-serve industry and th e National Res
taurant - Association requesting exemption from th e require

ments of the standards and requesting coverage under existing 
laws and regulations covering food service establishments . 

An amendment was subseq uently published on April 13, 1967, 

recommending th ese businesses be covered by th e U SPHS 

Code. T his was not completely sa tisfactory either. Much de

pends on application and enforcement. Comments that will be 

constructive are welcome at any time and the D airy Division 

solicits th e help of a ll regulatory agendes ariel sanitarians 
as to th e best solution of the problems. 

Ice cream has long been considered the "glamour 
girl" of the dairy industry. It truly is glamorous 
when one considers tf1e wide variety of fl avors , colors, 
and forms in which ice cream and related products 
can be served and the wide appeal it has to young 
and old alike, at any time of day or season of the 
year. In addition to the wide appeal, unlike some 
other competitive products, it is a substantial food 
product. With all these things going for it, it should 
be glamorous. 

For these reasons and the fact that it is a vital 
part of the dairy industry, it may be argued that 
s ~parate laws and regulations pertaining to the frozen 
desserts industry are justified. This assumption is 

'Presented at th e 54th Ann ual Meetin g of th e International 

Association of Milk, Food and Environm ental Sanitarians, Inc., 

'V.!iami Beach, Florida, August 14- 17, 1967. 

the beginning of a con troversy for there are those who 
say that all manufactured dairy products should be 
covered under one set of laws and regulations. vVhy 
set out any one s;:gment of the industry for special 
consideration? There are many good arguments to 
support both positions, but the matter will not be 
debated here. 

PREPARATION OF STANDARDS 

Separate State level legislation was chosen to 
covEr the frozen desserts industry, b ecause it seemed 
to warran t more complete coverage than was being 
given it under the general food laws of many States. 
In preparing the recommended standards for frozen 
desserts, the various state laws and regulations were 
reviewed. Some were very sketchy, while others had 
specific requirements, especially applicable to frozen 
desserts. The USPHS Recommended Frozen D essert 
Ordinance of 1940 and recommendations of the In
ternational Association of Ice Cream Manufacturers 
were also reviewed. The increased size of plants 
and distribution of product over much wider areas 
in recent years has focused the need on more uni
formity of product and quality requirements between 
states. The same situation, as is well known, has 
developed vvith all dairy products. A free and un
restricted movement of products to any area or mar
ket is important in our modern sys tem of marketing. 

Confidence in the uniform quality of products be
tween regulatory agencies and between industry and 
the regulatory agency is strengthened as well as 
greatly simplified when uniform standards are well 
known and uniformly applied. It was on this pre
mise that the Dairy Division , Consumer and Market
ing Service, undertook to develop and recommend 
for state adoption the standards for the manufacture 
of frozen desserts. 

A decision had to be made early in the preparation 
as to the scope of coverage; whether to develop 
standards to cover only dairy manufacturing plants 
or to include soft-serve and drive-in units or, to put 
it ano ther way, whether the standards should be 
developed along commodity lines or along functional 
lines. 

The standards do not carry any new or startling re-
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quirements. The same type of sanitary requirements 
applicable to any good food operation are applicable 
here. \iVhere sanitation is involved there is little 
room for deviation. The principle advantage of the 
standards is their specificity to the particular oper
ation . 

The standards cover the usual gamut of require
ments for suitable premises, adequate facilities and 
equipment, personal cleanliness, and the various oper
ations of production. Also included are requirements 
covering vehicles, plant records, quality of raw ma
terial, test procedures, and quality of finished product. 
Provision was made also for plant licensing and super
vision by the regulatory agency. 

MILK QuALITY 

In regard to milk quality, the requirements follow 
closely the program recommet1ded in the Minimum 
Standards for Milk for i\tianufacturing Purposes pub
lished by the D airy Division in 1963. The principle 
difference is that the milk supply used for frozen 
desserts should be restricted to milk with a maximum 
bacteria count of 500,000 per ml. Although the manu
facturing milk requirements permit accepting milk 
with up to 3,000,000 bacteria per ml on a regular 
basis and even higher for a short probationary period, 
this by no means sanctions the use of this milk in 
frozen desserts. It was felt that a program of quality 
control and enforcement covering manufacturing milk 
as outlined would result in substantial quantities of 
a milk supply well within the acceptable limits. On 
this basis , one could expect a blended plant supply 
of milk below the 500,000 maximum count. 

No set of standards will do th e job of improved 
quality without adequate enforcement. To this end, 

; we must look to regulatory officials and industry to 
complete the cycle. 

Approximately 30° of the total milk supply 
is manufacturing grade milk not produced for fluid 
purposes. This is an important segment of the in
dustry. Much of this milk is being utilized in the 
manufach1re of frozen desserts, although in some 
areas surplus Grade A milk is utilized along with 
manufacturing milk. There are those who would 
restrict the frozen desserts industry to the same qual
ity of milk intended for fluid purposes. However, 
we should remember' that historically the industry 
has been developed on manufacturing grade milk 
with good success and could continue to do so if 
reasonable care and normal precautions are taken in 
manufacture and distribution. 
• 

SANITATIO 

It was mentioned earlier that when dealing with 
sanitation there is not much room for variation. 

Equipment is clean and sanitary or it is not. So it 
is with construction of equipment. In this area, 3-A 
Sanitary Standards were refermced, where applicable, 
although many pieces of equipment are not specifical
ly covered. However, it was felt that the principles 
embodied in 3-A Standards covering material, fabri
cation, and accessability for cleaning are equally ap
plicable to all equipment even though a specific 
standard may not be immediately available. These 
conditions are implied in the standards though not 
specifically mentioned. This does not preclude the 
applicability of other eq uipmen t standards such as 
those of the Iational Sanitation Foundation who 
have standards covering certain pieces of food service 
equipment. Certainly, these standards embody the 
same principles as 3-A and shot1ld therefore be ac
ceptable in their respective places of use. 

\Ve might have made the standards more extensive 
by including more information as to the necessary 
controls for adequate pasteurization but such in
formation is already well known from the recom
mendations of the U. S. Public Health Service for 
fluid milk and the 3-A Accepted Practices for the 
Sanitary Construction, Installation, Testing, and Oper
ation of HTST Pasteurizers. Any further coverage 
in the standards would have been repetitious. 

REVIEW OF STANDARDS 

Drafts of the standards were sent to the State regu
latory agencies who have jurisdiction for frozen des
serts, and to industry including the technical commit
tee of the International Association of Ice Cream 
Manufacturers for their review and comment. 

After reviewing comments that were received the 
Recommended Standards were published under Pub
lic Notice in the Federal Register, February ·16, 1967. 
This publication was misunderstood by some as being 
a new Federal regulation being imposed upon an al
ready over-regulated industry. Instead, the Register 
was used only as an economical means of obtaining 
wide distribution on standards being recommended 
for adoption by the individual States. Instead of 
additional regulations , it was hoped that the stand
<u·ds would serve to unify the various State require
ments and in that way minimize or eliminate the 
multiple inspections. 

Comments were received from the soft-serve in
dustry and restaurant operations who misunderstood 
the intent and use of the standards. It was realized 
then, that the standards were not sufficiently specific 
as to what would be applicable to these operations 
compared to a manufacturing plant making hard 
frozen products. It was believed obvious that every 
soft-serve operator would not b e expected to have a 
laboratory and exercise the same controls as large 
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manufacturers, but many interpreted it so. The 
standards it was felt, followed closely the patterns 
of what was already in effect in many of the State 
laws and regulations and, therefore, interpretations 
as to what was applicable to particular operations 
could be left to the inspectors as is now the practice 
under present regulations. To deal with each separate 
type of operation in detail would require a document 
much more complex than what was proposed. 

Considering the nature of changes taking place in 
the soft-serve industry in which more and more units 
are serving hamburgers, fr ench fries , and other food 
items in addition to frozen desserts, it seemed reason
able to consider the request made by the National 
Restaurant Association and others that their oper
ations be covered by the laws and regulations appli
cable to all food service establishments rather than 
by those applied on a commodity b asis. 

Therefore, on Aprill3, 1967 the USDA published an 
amendment to the Recommended Standards to the 
effect that requirements governing the sanitation and 
operation of soft-serve establishments and restaurants 
handling frozen desserts, should b e those of the U. S. 
Public H ealth Service's Recommended Food Service 
Sanitation Ordinance and Code, contained in the 
Public H ealth Service Publication 934. Comments 

received on the amendment indicates that some are 
not happy with this solution either. 

It is recognized that certain deficiencies exist in 
all codes and ordinances and that it is impossibltt. to 
cover every situation sufficiently well . As was men
tioned earlier, much depends on application and en
forcement. Even sketchy standards properly inter
preted and rigidly enforced can be effective. Con
versely, the most comprehensi:ve standards are mean
ingless without proper application. 

Therefore, it remains to be seen what use will be 
made of these recommendations and what revisions 
vvill b e beneficial to make them more acceptable and 
workable. Comments are welcomed at anytime that 
will be constructive and the help of all regulatory 
agencies and sanitarians is solicited to determine the 
best solution to some of the problems mentioned. 

Standards will be updated as the need arises and 
the industry progresses. 'Ve need to move forward 
in providing the consumer with an acceptable whole- ' 
some product without stifling the industry with a 
multiplicity of laws and regulations which may look 
good on paper but cannot b e applied. 

Copies of the recommend ed ordinance may be obtained 
from: U. S. D epartment of Agriculture, Consumer and Mar
keting Service, Dairy Division, Standardization Branch, \Nash
ington , D. C. 20250. 

GLASS BOTTLE DISPOSAL PROBLEM 

A mliversity scientist is tryin g to do something about get
ting rid of the 26 billion bottles that are being discarded 
every year. H e is undertaking basic research which, hope
fully, will lead to the development of a glass container that 
can be disposed of by dissolvin g it in water. 

A one-year $54,291 award to Dr. Samuel F. Hulbert, 
Assistant Professor of Ceramic and Metallurgical Engineering, 
Clemson University ( South Carolina), was announced re
cently by H enry C. Steed, Jr ., Chief of the Office of Grants 
Administration of the 1 ational Center for Urban and In-

dustrial Health in Cincinnati. 
Dr. Hulbe1t, in his grant application, said the container h e 

is planning would be made of a special glass that would dis
solve after it is broken. A water-resistant coating over the 

outer and inner surfaces of the bottles and containers would 
keep them from dissolving while in use. 

Thus, a trash coll ector could pick up beverage bottles or 
food containers made of this glass, haul them to a central 
point, break th em, and dissolve them by placing th em in a 
vat of water. 

( 
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WHAT THE SANITARIAN SHOULD KNOW ABOUT 
ULTRA-HIGH TEMPERATURE PASTEURIZATION' 

H. L. MITIEN, JR. 

CP Diuision, St. Regis 
Chicago, Illinois 

ABsTRACT 

Sanitarians should know that ultra-high-temperature ( UHT) 
pasteurization in the U . S. today has no legal definition , but 
the trend in practice is toward a sterilizing h·eatment of 
275-295 F for 2 to 5 sec. The main advantage from UHT 
pasteurization is an almost complete d estruction of micro
organisms which results in a longer shelf life under adverse 
storage and transport conditions . The more intense cooked 
flavors which are characteristic of UHT processed milk prod
ucts may be less objectionable in some products than in oth ers. 
Equipment design has an influence on the intensity of cooked 

f lavor d eveloped in the product. Th e more rapid the tim e 
of heating to the final temperature and th e cooling from that 
temperature, the better the fla vor. This is especially tru e 
for th e temperature progression from 175 to 275-295 F and 
down again to 175 F. Direct steam h eating from 175 F 
minimizes the intensity of cooked flavor. 

Although there are no specific regulations governing UHT 
pasteurizing equipm ent, its installation and operation, sani
tarians should know that the sam e criteria governing pressure 
differences between raw and pasteurized produ ct in regen
erators in HTST pasteurizers apply to UHT regenera tors at 
least in those sections where the " raw" product temperature 
is less than 200 F. Flow rate control devices or timing 
pumps are not as important where the final temperatures arc 
above 200 F. Flow diversion valves should have a total 
reaction time within th e holding time of the system. If th e 
UHT is used as a sterilizer for aseptic packaging, it may also 
in clude automatic product shut-off, water rinse and sterili za 
tion equipment which is activated when product is diverted. 

"We are in the UHT era. VVhich way it will take 
the industry is, at the moment, anyone's guess. Its 
possibilities are far reaching, its potentialities excit
ing, and one thing is certain: UHT is here to stay 
because it is utterly impossible to imagine that such 
a development, which the industry has been eagerly 
awaiting for many years, is not going to be exploited 
to the full." These are the words of Peter Hoare, 
Technical Director of the United Dairies Research 
Laboratories at Buckingham, England, as recorded 
on November 17, 1965 (9). 

In his view UHT rnilk could be marketed to re
place sterilized milk as a long shelf life product, or 
as a super pasteurized milk, with the flavor of 
HTST milk, but with a longer keeping quality. It 
wps reported that during 1961-1963 the amount of 

'Presented at the 54th Annual Meeting of the International 
Association of Milk, Food, and Environmental Sanitarians, 

Miami Beach , Florida, August 13-16, 1967. 

UHT milk did not increase appreciably, but that 
flavored milks, milk based desserts and cream showed 
a gradual increase. In a second study, in Sweden 
where milk is refrigerated and where 75% of the 
households had refrigerators, keeping quality of 
HTST milk was 7 to 10 days, and UHT had little 
advantage to offer except for \;yeek-end chalets not 
equipped with refrigerators. 
. It was pointed out that UHT with its possibilities 
for longer shelf life was of especial interest to the 
British because only about 34% of the households 
are equipped with refrigerators. Hoare emphasized 
that means should be found to permit industry to try 
UHT on a commercial basis, experimenting with both 
indirect heating and direct steam heating. 

The British Government permitted indirect heat
ing equipment to be used for UHT, and in 1966 de
fined UHT heat treatment as heating milk to not 
less than 270 F and holding it for not less tl1an 1 sec. 

DEFI TJTION OF UHT 

In the U. S. there is no official definition for UHT 
pas teurization. Unofficial definitions have included 
heat treahnents from 194 F to as high as 300 F and 
with holding times from no apparent hold to as long 
as 40 sec for some products. The usual holding time 
is listed as 2 to 5 sec. 

Presently, the dairy industry is showing renewed 
interes t in UHT and aseptic packaging. This interest 
is directed toward heat treatments which are at or 
near the sterile range-275-295 F for 2 to 5 sec of 
holding. This interest results from economic press
ures which demand longer shelf life and less frequent 
delivery schedules . 

Recently there have been a number of installations 
of ice cream mix and cream pasteurizers of tl1e UHT 
types. In spite of the questionable legal status of 
UHT it appears that the trend toward UHT pasteuri
zation is gathering momentum. 

Sanitarians, in order to act wisely in their efforts 
to protect the public health , should be aware of the 
UHT processes, the types of equipment involved, the 
problems and the b enefits of UHT to the industry 
and the public. It is the purpose of this paper to 
review some of the aspects of UHT pastemization in 
a general way. The microbiology and the chemistry 
involved will not be discussed in any detail. 
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FLAVOR 

The early literature, especially that of Switzerland, 
described UHT milk as having a flavor similar to 
that of raw milk. Lately, more realistic descriptions 
have been published . Ashton (1), Express Dairy Com
pany, London, in a lecture published during 1966 in 
the AustTalian ] OUTnal of Dairy T echnology, stated, 
"The flavor of UHT processed milk can vary between 
extremes . If desired, it can have a similar carmelized 
flavor to that of sterilized milk; on the other hand, it 
can be comparable with pasteurized homogenized 
milk." He went on to give the progression of flavor 
changes when the UHT milk was aseptically packed 
in waxed paper with polythene laminate. Briefly 
this progression was given as follows: 

Period l. L11mediately after processin g. The m ilk may 

be mildly or marked ly tmpleasant to taste and smell-"at worst 

resembling boiled cabbage, smelling of sulphuretted hydrogen 

and / or carbon disulfid e." · After 24 hr th e flavor and smell 

become acceptable but not really palatable. 
Period 2. At 2.-3 clays. At storage temperatures between 

40 and 70 F tas te and smell become acceptable and more 

palatable when compared to pasteurized homogenized milk. 

The changes may be rapid or take up to 3 days. At storage 

temperatures of 80 to 100 F the initial taste and smell dis

appear rath er quickly, but a residual cooked flavor appears in 

2. to 3 days. 
Period 3. At 5-12 clays. Milk stored between 40 and 70 F 

is at its best for flavor, having a trace of the original taste 

and smell, but possessing a pleasant creamy taste simiJar to 

that of pasteurized homogenized milk. 
Period 4. At 12-18 days. As initial taste and smell dis

appear a flat chalky or residual cooked flavor becomes de

tectable. 
Period 5. About 19 days. At higher storage temperatmes 

( 70-100 F) residual cooked flavor is quite noticeable and 

may be unacceptable. An incipient oxidative rancidity or 

cardboardy fl avor may develop which becomes progressively 

more obnoxious with age. At storage temperatures below 

70 F a similar flavor change occurs, but may take consider

ably longer to become obnoxious. 

All of this milk was processed on UHT equipment 
using indirect heating although 1 plant used a vac
uum flash cooling step. With indirect heating, the 
heat-up time, especially through the critical 175-185 
F range where ·whey proteins are destabilized and 

sulphur-derived flavors released, is relatively long. 
If milk is heated by a plate or tubular regenerator 

to 170-180 F , then heated instantaneously by direct 
contact with steam to 275-295 F , held 1 to 5 sec, 
then cooled instantaneously by vaporizing under vac
uum to its pre-steam treatment temperature, and 
fina lly cooled by regeneration and a water cooled 
section, the heated flavor may b e of very low in
tensity as compared to the same milk treated by in
direct heating to the same temperature and holding 
time. 

Ashton concluded that UHT processed milk can be 
expected to remain wholesome and palatable for a 

length of time which more than fulfills the market
ing needs for his country. He further stated tliat 
there was no reason why troubles should be expected 
if there were only once-a-week delivery. 

UHT EQUIPMENT 

There are many different types of UHT and/or 
sterilizing equipment available for milk and milk 
products . The major Europem~ makes and one Ameri
can variety are described by Bmton in a series of 
articles published in Dairy Indust1"ies (2, 3, 4, 5, 6, 7, 
8) during 1965 and 1966. This series, updated, is 
currently appearing in the Ame·l"ican Dairy Revie·u; . 

In general, UHT equipment may be classed as to 
the final heaters as direct contact steam heaters and 
indirect heat · exchangers . The latter separate the 

product from the heating medium by means of a heat 
exchange wall, and may use steam or pressurized hot 

water as the heating medium. ' 
The direct steam heaters are of 2 general types: 

injectors and infusers. The injectors flow steam into 
the liquid milk. TI1ey may take the form of a modi
fied Venturi, or they may be of special design such 
as the Uperization head . The infusers flow the 

liquid milk through a spray or dispersing device into 
an atmosphere of steam. The infusion heaters may 
be relatively small as is true of the CP Ultra-Therm 
Infusion Heater, or rather large as illustrated by the 
earliest of the infusers, the Vacreator. 

The infusion heaters usually offer greater flexibility 
in their heating range and product throughput range 
than the injectors and they operate noiselessly. They 
are usually larger, however . 

Indirect heaters used for UHT may be of the plate, 
tubular, shell and tube, or scraped surface types. 
The units having spiral tubes in a larger steam carry
ing tube are usually considered a special type of 
tubular heater. This is also true of the Roswell and 
Graves-Stambaugh heaters. Scraped surface heaters 
are especially useful for those products which have 

high viscosity, for they offer very little resistance 
to flow and mechanically remove the surface film, 
mixing it with the main body of the product. 

Often UHT systems which have product-to-prod
uct and/or vapor-to-product regenerators and direct 

steam or indirect heat exchangers for final heaters 

are made up of combinations of the types of heat 
exchangers. 

The answer to the question, which system should 

be used, is dependent upon many factors, and the 
most important, aside from product quality, is that 
of economics. Generally a straight plate UHT unit 

may operate with milk for only a short time, 0.5-4 
hr, before the amount of solids deposited on the heat 
exchange surfaces necessitates stopping the operation 

\ •• I 
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the chemistry of product as well as the design of the 
plate equipment. If the product contains sugar or 
has had some prior high heat treatment, interfering 
for cleaning. The length of operation depends upon 
deposits may not accummulate for a longer period 
of operation. 

vVhere cooked flavor is to be kept at a minimum, 

UHT units with infusion type, direct steam heaters 
offer definite advantages. Burton (6) pointed out that 
the advantages of milk-into-steam systems as com
pared to steam-into-milk systems is that the heating 
steam is never at a higher temperature than the final 
processing temperature, and therefore, there is no 
risk of overheating. 

In Japan, nearly all the milk is pasteurized by 
UHT methods using temperatures of 275 to 285 F 
with holding times of 2 to 5 sec. Some manufac

turers provide a specially designed holding tank to 
prevent heat induced deposition of the whey pro
teins. This tank is called a retarder vessel by APV 
and a stabilizing vessel by CP. '"' ith these UHT 
systems the milk is heated to 175-185 F by product
to-product regeneration ; then held in the stabilizer 
vessel for 5 to 6 min; homogenized; then heated to 
230-240 F by regeneration; finally heated by a plate 
heater section to 275-285 F ; held 2 to 3 sec; then 
cooled by regeneration and a final, water cooled plate 
section. Diverted milk, being above atmospheric 
boiling temperature, must pass through a water cool
ed plate section to cool it below 212 F before re
leasing it to the raw product constant level tank 
(balance tank ) . eedless to say, after 6 min at 
about 180 F in the stabilizing or retarding vessel, 
the milk has a highly cooked flavor, but this is not 
only the accepted flavor , it is the desired flavor for 
milk in Japan . A properly designed plant of this 
type can operate all day long without fouling, even 
with raw milk of very poor quality, and it can be 
cleaned easily by circulation of common dairy de
tergent solutions at normal strengths and temper

atures. 

In straight plate units where a highly cooked 
flavor in milk is not tolerated, heat up time is re
duced by using relatively little regeneration and 
grea ter temperature differences between milk and 
heating medium in the heater section. Engineering 
the plates for high flow velocities also aids in mini
mizing deposits of milk solids, although developed 
pressures may be higher than normal. A "crash" 
cooler may also be used to cool the hot milk rapidly 
through the critical temperature range. A "crash" 
cooler uses chilled water to cool the very hot milk 
rather than cooling by regeneration. 

UHT units of the spiral tube type may not use a 
regenerator at all, especially when it is designed for 

small capacities such as used for cream and artificial 
coffee whiteners. 

A typical UHT pasteurizer or sterilizer using a 
combination of plates for regeneration and cooling 
and a direct steam heater might contain the follow
ing major items: balance tank, product-to-product re
generator (heating milk to about 175-180 F), indirect 
heater (hea ting 3 to 5 F) to provide for radiation 
losses from vacuum equipment ), infusion or injection 
heater (heating to 275-295 F ), a holder section for 
a calculated 3 sec hold, a flow diversion valve, a 
product back pressure valve to maintain enough 
pressure on product to prevent flashing, a vacuum 
vessel which vaporizes from its milk the moistme 
which was added by the steam and which cools the 
product instantaneously to 175~180 F, a product re
moval pump ( vvith aseptic seal if system is for sterili
zation ), homogenizer (aseptic for sterile products) , 
regenerator and cooler. A cooling section or separate 
vacuum flash vessel must be provided for diverted 
milk. 

These were called typical units. Perhaps they 
should only have been called examples, for there are 
so many different systems that it is difficult to say 
which are typical. 

Regular HTST pasteurizers with direct steam heat
ers and vacuum vessels down-stream as used for 
flavor standardizing treatment, may be used for UHT 
treatment if sized and engineered for the proper tem
perature ranges. These units have definite advant

ages to the processor, because they permit UHT treat
ment at the very high temperatures for those products 
in which a cooked flavor is accepted, yet allow normal 
pasteurization and fl avor treatment with the same 
equipment for beverage milk. Since units of this 
type provide for HTST pasteurization prior to the 
UHT treatm ent, there is no question about their 
legal status . In some instances they may, with pro
per modification of- conh·ols and equipment down
stream from the UHT heater, be made into sterilizer 

systems. 

CRITERIA FOR AccEPTANCE OF UHT EQUIPMENT 

Sanitarians in the field have a difficult time de
ciding what is acceptable and what may constitute 
a hazard to the public health when they must deal 
with UHT. So far, there are no regulations which 
define what UHT really is and none which govern 
the operating conditions. Such regulations are badly 
needed even though they may be tentative and in
complete, for it appears that the dairy industry is 
going to adopt UHT processing for coffee cream, 
half-and-half, flavored drinks, and other b y-products 
as soon as acceptable fillers and containers are made 

available. These will be marketed first as extended 
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shelf-life products, and later, when equipment and 
the techn ology of aseptic packaging is more full y 
developed, as sterile products. There are presently 
a considerable number of the small UHT cream pas
teurizers and larger UHT ice cream mix pasteurizers 
in use. Some of these do not meet the usual safe
guards for pasteurizers such as proper pressure dif
ferential between pasteurized and raw products in 
the regenerator, and flow-rate controls. 

It appears that calculated holding times of 2 to 5 
sec with temperatures from 200 to 300 F produce 
some types of products that are acceptable to most 
consumers and which are safe for consumption. It 
is generally recognized that products pasteurized in 
the sterilization range may have a cooked fl avor; 
that the intensity of the cooked fl avor diminishes 
rapidly during the first 48 hr of storage; that micro
chemical changes producing staling continue through
out storage and proceed until the product has an un
acceptable palatability; and that the flavor deterior
ation proceeds more rapidly with higher storage tem
peratures, and is very slow with refrigerated storage. 
Cooked flavor is not objectionable in coffee cream, 
half-and-half, and similar products which are seldom 
used as beverages. High temperature treatment may 
enhance palatability of some flavored milk drinks. 
Milk having a cooked flavor is not objectionable to 
all consumers, and it is believed that a gradual in
crease in the intensity of cooked flavor may educate 
a market to accept a relatively intense cooked flavor 
in beverage milk. The change in flavor of milk p a&-

teurized at 275-295 F for 2 to 5 sec when compared 
to milk pasteurized at 170-180 F for 15 to 20 sec, as 
is common with HTST pasteurization today, may not 
be any greater than the difference observed 25 yr t 

ago in HTST pasteurized milk compared to milk 
pasteurized at 143 F for 30 min. 
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U. S. FARM TANKS TOTAL 
229,334; CANADA HAS 
26,260 AS OF 1/ 1/ 68 

The thirteenth annual Farm Milk T ank Survey, 
conducted by the Bulk Tank :Market Action Com
mittee of Dairy and Food Industries Supply Associ
ation, shovvs 229,334 farm tanks installed and in use 
in the United States as of January 1, 1968. The U. S. 
figure represents an increase of 7,492 over the 221,-
842 whi ch were installed as of the same elate 1967. 

Canadian figures indicate a total of 26,260 farm 
tanks installed and in use as of January 1, 1968. This 

figure represents an increase of 5,455 farm tanks over 
the 20,805 installed as of January 1, 1967. 

The entire report which includes a size breakdown 
on tanks installed and in use as of January 1, 1968, 
may be obtained by writing the Marketing Depart
ment, Dairy and F ood Inclush-ies Supply Association, 
1145 19th Sh·eet, N. vV., Washington, D. C. 20036. 

Conducted annually, the Farm Milk Tank Survey 
is a service to the community and to the industry. 

\ 
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NORTHEAST MILKING EQUIPMENT STANDARDS' 

SIDNEY E. B ARNARD 

Th e Pennsylvania State Universit;y 
University Pm·k, Pennsylvania 

ABSTRACT 

!vlinimum standards for milking equipment have been pre
pared for the northeastern United States. The purpose of 
these standards is to act as guidelines for the manufactmer, 
install er, dairy farm er and industry and regulatory sanitarian. 

n1e objectives are to eliminate duplication of farm in
spections as a result of common market requirements and to 
have good quality and flavor by h aving well designed equip
ment, properl y install ed, properly operated and cleaned after 
each use. 

A committee of 50 persons representing industry, regulatory 
and university interests developed "Minimum Standards for 
the Design, Construction and Installation of Milking and lvlilk 
Handling Equipment." Major areas of con cern were the de
sign and construction of equipm ent which was cleanabl e in 
the hands of th e average dairy farm er and did not contribute 
to flavor or quality problems. 

Specific recomm endations concern the installation of vac
utlll1 systems and pipeline milkers. A table of minimum 
vacuum pump capacities for conventional systems and a 
general rul e of a 50% reserve for pipeline milker vacuum 
systems are inclt,1decL Tips for installation include support , 
slope and diameter of vacuwn lines and sanitary milk lines. 
Hecommendations also concern filtration, cleaning and oper
ation with the manufactmer being responsible for written as 
well as on the farm instruction for the dairy farmer. Service 
checks by an authorized milking machin e dealer are suggested 
annually on conventional systems and semi-mmuall y on pipe
line systems. 

These standards should h elp to assure good flavor and 
quahty in milk as well as establish common requirements for 
various milk markets. Hopefully, quality standards covering 

; fla vor, bacteriological quality, sediment and leucocyte levels 
may be agreed upon in the near futme. 

Minimum standards for milking equipment have 
been prepared for the northeastern United States. A 
committee of 50 persons representing industry, regu
latory and university interests has developed "Mini
mum Standards for the D esign, Construction and 
Installation of Milking and :Milk Handling Equip
ment." 

Members of this association attempted to do this 
20 years ago but were not successful at that time. The 
present opportunity arose at a meeting of the Dairy 
Division of the National Association of State D epart
ments of Agriculture in 1964. Concern was express-

'Presented at th e 54th Annual !vleetin g of the International 
Association of Milk, Food, and Environmental Sanitarians, 
Miami Beach, Florida, August 13-16, 1967. This paper covers 
highlights of th e Northeast Milking Equipment Standards; 
single copies of the detailed standards are available. 

ed for the varying state requirements for milking 
equipment, so a motion vvas passed and a committee 
was appointed to draft standards. The committee 
members represented Connecticut, Niiimesota, Florida 
and Pennsylvania. The committee b eing so wide
spread geographically made it ilnpossible to meet 
and work together . 

A group in Pennsylvania met. in the fall of 1964 
with the idea of developing similar standards. Vary
ing requirements prevented producers from changing 
markets even when more milk was needed for fluid 
demands. Since the representatives from Connecti
cut and Pennsylvania were present, they suggested a 
group in the northeas t attempt to develop standards 
which might then be acceptable to the entire cotmtry. 

At the organizational meeting in November 1964, 
representatives from ll northeastern states were ask
eel to serve on the committee. These states were 
Maine, New Hampshire, Vermont, Massachusetts, 
Connecticut, Rhode Island, New York, Pennsylvania, 

ew Jersey, Maryland and D elaware. 
The committee selected Dr. R. M. Parry, Dr. H . K. 

Johnston and Dr. J. vV. vValker as co-chairmen with 
Mr. G. W . D avis as secretary. The committee was 
divided into 7 sub-committees which were to study 
the problem and develop standards for various phases 
including: (a) materials, (b) construction and design, 
(c) installation, ( cl) transfer systems, (e) filh·ation, 
( f ) cleaning and sanitizing, and (g) criteria for new 
equipment. 

Sub-committees representing these phases met arid 
corresponded ii1dependently on numerous occasions 
prior to the first full committee meeting in April, 
1965. Many changes were needed to achieve ade
quate coverage and eliminate duplication, so the 
individual reports were rehll'ned to the subcommit
tees. The sub-committee reports were accepted at 
the full committee meeting in July, 1965. Four per
sons then undertook the task of combining and edit
ing these 7 sub-committee reports. 

The first draft was presented to the committee 
members in D ecember, 1965. Niany comments were 
made at the March, 1966 meeting which necessitated 
editorial changes, reorganization, and an extensive re
writing job. 

The second draft was mailed to committee mem
bers and equipment manufacturers in June, 1966. 
It was anticipated that problems and objections 
would arise, so an ad hoc committee was appointed to 
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meet with interes ted manufacturers . After 2 days 

of discussion, only 4 points were left to b e resolved. 

Unexpected compliments and support were received 

from most of the manufacturers. 
After observing manufacturing at l of the plants, 

2 items were deleted and compromises reached on 

the other 2. Subsequent meetings in D ecember, 1966 

and June, 1967 have resulted in a final draft. Minor 

changes remain to be made, but it is in usable form. 

Members of the 3A Standards Committee have al

ready made much headway in adopting this for uni

versal use. Their first draft vvas more brief and in 

more general term s than the Northeast Standards. 

PuRPOSE AND OBJECTIVES 

The committee has accomplished what it set out 

to do-prepare a set of standards for milking equip

ment. The purpose of these standards is to act as 

guidelin es for the manufacturer, installer, dairy farm

er and industry and regulatory sanitarian. Present 

market requirements for milking equipment vary 

widely with the result that farmers often are limited 

to 1 market. For example, some markets require a 

glass pipeline rather than p ermitting stainless steel 

or plastic tubing. It is hoped these standards will be 

widely accepted and thus eliminate much duplication 

of farm inspection. 
These standards should serve as a guideline for 

dairy fanners purchasing new milking systems, en

abling them to consider the latest in engineering fea

tures and still meet the requirements of area markets. 

Many dairy farm ers are confused about claims and 

counter-claims when purchasing a new milking sys

tem. Educators and advisors are all duty bound to 

discuss the principles and features of various equip

ment, but not to recommend any specific brand. 

Problems of quality and flavor ( rancidity) have re

sulted in considerable blame being placed on milk

ing equipment. In .many instances it has been a 

contributing cause, but in others, unjustly blamed. 

Ten month lactations, b alanced feeding and proper 

operation of the milking machine are important in 

preventing rancidity. Of course, good engineering 

and proper installation are essential to minimize 

agitation and foaming . 

·w ell designed milking systems which are properly 

installed , operated , and cleaned contribute to good 

quality and flavor. Likewise, a poorly designed 

milking sys tem, which is improperly installed, oper

a ted and cleaned may cause flavor and quality prob

lems. Lower milk production and mastitis may also 

be associated with these systems. 

The interest of the regulatory agencies seems to 

lie in the quality and flavor of milk as affected by 

milking equipment and the acceptance of the product 

by the consum ~r. Everyone should be concerned 

about consumer acceptance and realize that a uni

formly good flavor is the primary concern, and one 

that has long been overlooked. 
The objective of these standards is well stated in 

the preamble: "In order to produce good milk, it is 

imperative to have well designed equipment, in good 

condition, properly operated and properly cleaned 

after each use. Bacteriological quality, physical 

cleanliness and a uniformly good flavor are of pri

mary concern." In the past, stress has been placed 

on its bacteriological condition as the sole measure 

of milk quality. This is not the only criterion today. 

Cleanliness is an assurance that the equipment has 

been properly handled and is clean by every physical 

and sensory test that can be applied. Bacteriological 

evidence alone is not acceptable. 

Consideration bas been given to mastitis, milk pro

duction, milk flavor , cleaning and sanitizing, filtra

tion (sediment ), operation of the equipment, en gin~ 

eering and manufacturing possibilities, and cost of 

the milking equipment while developing these stand

ards. 
Nothing in the standards forbids the introduction 

of new materials , equipment, or methods providing 

these innovations are such that the new equipment 

will meet all criteria for quality in the hands of a 

producer who follows the methods of the installer. 

The manufacturer or his representative must demon

strate any newly installed system so that the operator 

can properly operate, clean and sanitize the equip

ment. The standard would apply only to new equip

ment and replacement items which were installed 1 

year after date of adoption by the various states. 

REVIEW OF MAJOR POINTS 

Specific areas of interest include the following: 

1. Definitions for materials conform to 3A Sani

tary Standards and "Milk and Milk Product 

Contact Surfaces," a USPHS publication with 

the following additions: 
a. Excessive air entrainment within glass sur

faces is not desirable, open blisters are un

acceptable, surfaces which are not readily 

cleanable by normal cleaning procedures are 

unacceptable. 

b. Soldering may be used on non-product con

tact surfaces, but not as the bonding ma

terial. 

2. Metal shall b e of stainless steel of the AISI 

300 series or corresponding ACI types or equal

ly corrosion-resistant metal that is non-toxic and 

non-absorbent. It shall be free of pits and 

voids and finish ed to 150 grit or b etter, prop

erly applied . 

, 



; 

MILKING EQUIPMENT STAI\TDARDS 213 

3. Product contact surfaces shall be of stainless 

steel, plastic, rubber or glass. This includes 

the pulsator and hose to the stall cock unless 

an approved check valve is used. 
4. It is recommended that hoses used for milk 

contact surfaces be transparent so as to de

termine cleanliness and condition. Since there 

is no approved check valve, this would also in

clude the vacuum hose to the stall cock on pail 

units. 
5. All joints, including attachments such as bails, 

handles, chime or legs, shall be continuously 

welded or its equivalent and finshed to 150 grit 

or better, properly applied. 
6. Air entrance at the claw for the purpose of 

moving the milk shall be located in the upper 

half of the claw when in milking position. This 

eliminates much bubbling of air through the 

milk. 
7. Check valves should be constructed so as to 

incorporate a separation chamber which pre

vents contamination from the vacuum supply 

from entering the milker pail. A procedure 

for testing check valve performance is in

cluded. An approved check valve would per

mit classification of the pulsator and vacuum 

hose as non-product contact surfaces. 

8. Milk pumps must be designed for CIP. The 

motors must be enclosed and be equipped with 

water-proof electrical connections on the motor 

and controls. 
9. Dumping stations should have a carriage con

structed of corrosion free material for easy 

cleaning and maintenance. Ball valves shall 

be of plastic or stainless steel, readily removed, 

and smooth for easy cleaning. 
10. Plastic tubing used with dumping stations or 

pipeline milkers in lengths of more than 10 ft 

shall be equipped with air drying devices for 

use after each cleaning. 
11. Pump type stations must be equipped with 

automatic stop and start mechanisms to prevent 

excessive agitation of milk. Vacuum operated 

stations must be equipped with check or ball 

valves for the same purpose. 
12. Couplings shall be designed and of such ma

terial that they do not loosen and leak during 

normal use. The outside surfaces should be as 

free of depressions and recesses as practical. 

Gaskets should be self-positioning and fit flush 

with adjacent surfaces causing neither a de

·pression nor protrusion in the milk flow line. 

13. Milk port and manifold tee inlets shall be weld

ed or fus ed securely to the main pipe. Inlet 

ports shall be self-draining into the sanitary 

pipe and installed in such a manner that the 

milk enters the top half of the sanitary line. 

All inlet ports shall be supplied vvith closures 

which are readily applied and of sanitary de

sign. 
14. Properly prepared plans for conventional milk

ing systems, transfer systems and pipeline milk

ers, which are new or extensively altered, shall 

be submitted to the proper regulatory agency 

for approval before work is begun. 
15. The electrical system should meet the 1 ational 

E lectric Code and/or ational Electrical Manu

facturers and local code requirements. It is 

recommended that all motors of 0.5 h.p. or 

larger be supplied with 220 volt power. 

16. Vacuum pump capacities for conventional sys

tems shall conform to the minimum standards 

of Table 1 or the manufacturer's equivalent 

recommendations. Pipeline systems shall have 

sufficient vacuum pump capacity to operate all 

of the units simultaneously and all accessory 

equipment with a 50% total reserve. o addi

tional equipment which depletes the vacuum 

reserve such as additional milking units or 

vacuum operated transfer stations shall be 

added to the vacuum system unless sufficient 

pumping capacity is present or will be pro

vided. 

17. The vacuum pump should be located as near 

as possible to the milking barn, stable, or parlor 

in a clean, dry atmosphere. It is recommended 

the vacuum pump be located in a utility room. 

The exhaust pipe should be as large as the 

exbaust port of the pump and discharge the 

air to the outside of the building. Use a mini

mum of elbows and tees and turn the exhaust 

pipe downward and away from the building. 

18. The vacuum regulator shall have sufficient 

capacity to admit full pump capacity and be 

TAllLE l. MINIMUM PUMP CAPACITIES FOH CONVENTIONAL 

MACHINES 0PEHATING AT 15 ! NCHES OF MEHCUHY 

Cubic feet of air ner mina 

A S~!E standard :\' ew Zealand standard 

1\umber Long tube Short tube Long tube Short tube 
of tmit.s ma chines0 ma chinesh machines machines 

1 4 3 8 6 

2 8 6 16 12 

3 11 8 22 16 

4 13 10 26 20 

5 16 12 32 24 

6 18 14 36 28 

"For every 2 in. reduction in the operatir1g vacuum level, 

0.5 cfm per unit can be subtracted from the above table on 

the ASME Standard ( l cfm on New Zealand Standard). 

"Long tube machin es refer to claw-type floor-type units. 

Short tube machines arc suspended units. 
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installed as close to the pump as possible. Regu
lators located on horizontal vacuum lines should 
admit air into the top half of the line. More 
than 1 regulator may be necessary in high 
volume systems using more than 4 milker units. 

19. A drop of more than 1.0 in. of mercury in the 
system with all equipment and accessories in 
simultaneous operation is considered excessive. 

20. The reserve tank should be located as close as 
possible to the vacuum pump with fittings of 
full vacuum line size. The connection leading 
to the pump should be located in the top one
quarter of the tank. 

21. Vacuum lines should be constructed of ma
terials which will withstand 25 in. of mercury 
and the causticity of cleaning solutions. They 
should slope to drain and be supported at least 
every 10 ft. The minimum size line should be 

1.25 in. The system should be looped to form 
a circuit if more than 4 units are used, or the 
length of the line exceeds 150 ft. Stall cocks 
should enter the top one-half of the vacuum 
line. 

22. An automatic shut-off, self-draining moisture 
trap shall be provided and installed immedi
ately adjacent to the receiver connected by sani
tary piping. The connection shall slope away 
from the receiver at least 0.5 in . in the first 
2 ft. 

23. The receiver jar shall be mounted so that the 
milk enters the top one-half. Actuating probes 
must be used so the milk pump does not oper
ate continuously. 

24. Sanitary piping should slope ( 1.5 in ./10 ft ) 
from the high point to the receiver. There 

should be no risers. The milk line should be 
installed at a height not to exceed 7 ft above 
the covv platform when milk is moved by vac
uum from the claw to the line. The milk hose 
should not exc'eed 9 ft in length . The installa

tion of low lines is recommended where possi
ble, but they are not required. 

25. The number of tmits used in a pipeline milk
ing system will vary with the type of installa
tion and slope of the line. ( Refer to Table 2) 

26. The manufacturer shall furnish operational in-

TABLE 2. MAXIMUM NUlVIBER OF MILKING UNITS 

ON S ANITARY MILK LINE 

l'ype of in st.;Jllation 
and size of line 

:\Ia.xim um number of units 
on one slope of line 

1.5 in./10 ft 2 ln./10 ft 2.5 ln./ 10 ft 

!vlilking parlor 
1.5 in. line, single slope 3 4 4 

1.5 in. line, double slope 3 4 5 

2 in. line, single slope 6 6 7 
2 in. lin e, double slope 5 6 6 

Barn installation 
1.5 in. line, single slope 4 4 5 
1.5 in . line, doubl e slope 3 4 5 
2 in. line, single slope 7 8 8 
2 in. line, double slope 7 8 8 

structions and maintenance schedules for all 
milking systems. Instructions for automatic 
cleaning must be posted in the milkroom with 
all non-CIP items listed. It is the manufact
urer's responsibility to show the farmer how to 
operate and clean the eguipment. Actual oper
ation and cleaning are the job of the dairy 
farmer. Complete cleaning must be done after 
each use so that all surfaces are bacteriological
ly and visually clean. 

27. It is sh·ongly recommended that a complete 
service check by an authorized milking machine 
dealer be performed annually on conventional 
systems and semi-annually on pipeline systems. 

28. Gravity-type filtration is recommended. In
line vacuum filters may be used if they do not 
affect the vacuum level during milking. In

line pressure filters do not affect vacuum levels, 
but may not effectively retain sediment. 

Pipeline milking systems should be engineered and 
diagrammed on an individual basis . Rules of thumb 
are difficult to establish for items such as pipe size 
and cfm per milker unit without calculating require·· 
ments of the entire system. 

These standards should help assure good quality 

and flavor as well as establish common requirements 
for many states and markets . The remaining step 

is to es tablish common quality standards for flavor , 
bacteriological quality, sediment, and leucocyte 
counts. Efforts will start this fall to achieve this goal. 

, 



I 

·' l 

215 

CHALLENGES FACING SANITARIANS IN PAKISTAN AND INDIA! 
E. 0. Al\'DERSON 

Depwtment of Agriculture and Natural Reso urces 
State of Connecticut 
I-I a:rtfonl, Connecticut 

There are great concentrations of people in the 
Pakistan-India subcontinent. The land mass is less 
than one-half the size of the United States but, it is 
populated with 2.5 times as many people. There are 
450 million Indians and 100 million Pakistanis. Ethni
cally they range from Caucasian whites to Negroes 
and Mongols. 

Languages split the people much more radically. 
India has no less than 14 officially "recognized" lan
guages but, the total number of regional tongues is 
estimated at 850. Pakistan has 1 official language, 
Urdu, but many regional languages such as Punjabi, 
Pushto, Bengali, Sincli, etc. Less than one-half of 
the Indians speak either Hindi or Urdu. Until re
cently the business, professional and political lan
guage has been English, but Pakistan is trying to 
make Urdu the political language and India is ham
pered by those 14 official languages. 

Culturally, the people run from the W estern-edu
cated business and professional men in the cities to 
the primitive tribes in the mountains. 

Eighty-five per cent of the Indians are Hindus, 
whereas 88% of the Pakistanis are Moslems. 

India has a caste system, whereas Pakistan, being 
Moslem, does not. All men are considered equal in 
the sight of Allah (God ) in Pakistan. In a caste 
system everyone is assigned a category, which defines 
the work he can do, the people with whom he can 

; associate, marry, etc. About one-fifth of the people 
are outside the castes-the so called "untouchables." 

Islam (Moslem ) is a comparatively new religion, 
about 1200 years old as compared to Hinduism, which 
is a very ancient native Indian creed . Therefore, 
the Moslems for about 700 years have been regarded 
as an alien minority. As long as the British ruled old 
India, when the 2 countries were one, both the Hindus 
and the Moslems worked together to riel themselves 
of the British. vVhen independence was in sight 
leaders like Iqbal and . J innah pushed for a division 
of India to allow the formation of a country called 
Pakistan, which would be ruled according to the 
Koran-the Bible of the Moslem religion . 

When partition of India came in 1947, India fared 
much better than Pakistan . India took over the old 

'Presented at th e 54th Annual l\l eeting of the International 
Association of Milk, Food, and Envirom11ental Sani tarians, 
Miam i Beach, Florida, August 14-17, 1967. 

administrative set-up in New Delhi and many British 
civil servants stayed on their jobs. Inclush-y, such as 
iron, steel, cotton cloth and burlap manufacturing 
plants, was in India-about one-half of India or 1.26 
million sq miles of land was suitable for cultivation. 

Pakistan, on the other hand, had to build from the 
"bottom up." There was practically no industry in 
the Moslem areas-less than one-~hird of its 365,000 
sq miles were tillable-national and province govern
ing apparahis had to start from scratch. East Pakis
tan is separated from vVest Pakistan by over 1,000 
miles of India. The Islamic religion is the only com
mon bond between the 2 wings of Pakistan. Eas t 
Pakistan is crowcled-925 people per sq mile, whereas 
VVest Pakistan has only about 275 per sq mile. About 
three-fomths of the 'West Pakistanis speak Urdu, 
whereas most of the East Pakistanis speak Bengali. 
Their basic food habits differ-West Pakistanis are 
wheat eaters, whereas East Pakistanis are rice eaters . 

In both countries, most of the people live in the 
country-82% of all Indians live in about 500,000 rural 
villages and 78% of the Pakistanis are outside of the 
cities. Seventy per cent of India's vvork force is in 
agriculture while 74% of Pakistan's work force is in 
agriculture. Mos t are in "subsistence farming"-that 
is scratching a bare survival from the soil, or work
ing for someone else at scanty farm laborer's wages. 

The illiteracy rate is high-76% of the Indians can 
not read or write, 82% of the ·west Pakistanis and 86% 
of the East Pakistanis can not read or write. 

The per capita income in both countries is about 
$70.00 a year; in America it is about $2,600. Skilled 
workers in Pakistan get about 26¢ an hr, and un
skilled workers about 8¢ an hr . The great inasses 
of the people are poor- so incredibly poor that it is 
hard for us to believe. A very small minority are 
very rich-just as incredibly rich as the poor are poor 
-and, there is a very small middle class, as we know 
it. 

The viciOus circle of "underdevelopment" is still 
present in both countries with little money available 
to individuals to break the circle. Each country con
tinues to produce more mouths to feed than agricul
ture can take care of without aiel from America, Can
ada, etc. 

India has cut its annual population increase to 2.3% 
and Pakistan to 2.1% by use of birth control methods. 
As a result of improved medical and public health 
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TABLE l. THE EFFECT OF 25 P EH CENT ADDED \ >\T ATEH FHOM V AHIOUS SOURCES ON THE KEEPI NG QUALITY OF VILLAG E MlLK 

Bacterial Count 
on after 4 

\Yater trea tm ent of milli: arrival hr 

(Thousands) (Thousands) 

Acidity 
on after 4 

arriva l hr 

(%) (% ) 

MBI1 1 

Test 
Color 

r educed 

(Hr ) 

Milk 
Curdled 

in 

(Hr) 

Source No . l 

Not diluted 
25% steril e distill ed water 
25% River water 
25% Pond water 
25% \.Vell ,,iater 

34,200 
30,500 
55,200 

129,000 
63,600 

0.12 
0.06 
0.08 
0.10 
0.09 

0.23 
0.22 
0.23 
0.25 
0.23 

2.0 
2.0 
0.5 
0.5 
0.5 

3.5 
3.5 
3.5 
3.5 
3.5 

Source No. 2 

Not diluted 
25% steril e distilled water 
25-% River water 
25% Pond water 
25% \Vell water 

181 
189 
339 
510 
480 

68,600 
47,400 
62,700 
77,600 
71 ,200 

0.10 
0.06 
0.(]7 

0.09 
0.07 

0.12 
0.08 
0.09 
0.12 
0.09 

5.0 
5.0 
4.0 
3.0 
4.0 

6.45 
7.00 
6.45 
6.30 
6.45 

Source "K o. 3 

Not diluted 
25% steril e distill ed water 
25% River water 
25% Pond water 
25% Well water 

2,150 
2,130 
2,570 
2,660 
2,630 

95,000 
83,000 

141,000 
155,000 
132,000 

0.11 
0.07 
0.07 
0.07 
0.07 

0.13 
0.09 
0.11 
0.19 
0.17 

3.0 
5.0 
2.0 
2.0 
3.0 

5.30 
6.30 
5.00 
4.00 
4.30 

Source No. 4 

Not diluted 
25% steri le distill ed water 
25% River water 
25% Pond water 
25% Well water 

3,160 
3,000 
4,160 
3,520 
3,470 

151,000 
135,000 
170,000 
104,000 
167,000 

0.12 
0.08 
0.08 
0.09 
0.08 

0.14 
0.10 
0.11 
0.20 
0.18 

2.0 
4.0 
3.0 
2.0 
3.0 

5.30 
7.00 
5.30 
4.00 
5.00 

Source 1\o . 

Not diluted 
25% sterile distilled water 
25% River water 
25% Pond water 
25% Well water 

3,700 
3,300 
9,500 
9,800 
6,400 

40,600 
27,500 
42,000 
51,000 
41 ,100 

0.18 
0.15 
0.15 
0.15 
0.15 

0.20 
0.16 
0.17 
0.18 
0.17 

6.0 
6.0 
5.0 
4.0 
6.0 

4.00 
6.00 
5.00 
5.00 
5.00 

Source No. G 

Not diluted 
25% sterile distill ed water 
25% River water 
25% Pond water 
25% \>V ell water 

'J\l ethyl ene Blue Reductase Test. 

6,600 
5,700 
8,600 

10,600 
10,400 

98,000 
89,000 

296,000 
285,000 
452,000 

measures, the life expectancy has been increased 
from 32 years in 1951 to 45 years in 1965, Hence, the 
number of mouths to feed grows faster tl1an agricul
tural production. Therefore, famine is always just 
around the corner and consequently the need for out
side aid. The counh·ies of the world are contributing 
money to India at the rate of $1 billion per year. 
Pakistan gets one-half that amount. The United 
States pays one-half of each bill. 

WHAT C A.J.'< THE Sfu.'\'ITARIAN Do? 

There is much for the milk, food, and environ-

0.15 
0.11 
0.11 
0.12 
0.12 

0.19 
0.14 
0.15 
0.17 
0.16 

3.0 
5.0 
3.0 
2.0 
2.0 

4.00 
6.00 
5.50 
5.00 
5.00 

mental sanitarian to do in South Asia. However, to 
those of us who have worked there, progress is simi
lar to going up the down escalator. Some of tl1e 
problems that have to be overcome are discussed 
below. 

1. Old traditions, taboos, fatalism , and ancient prob
lems and new problems. Perhaps the biggest prob
lems of South Asia stem from a very old and ingrown 
philosophy-the universal concern of each man for 
his own survival and that of his family. The tradition 
of kinfolk helping one another is deeply rooted be
cause of the perennial need for security which the 

, 
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central governments fail to provide. The raising of 
children to take care of the p arents when they get 
old is the "Social Security" of South Asia. 

Food-producing areas ignore the pleas of central 
governments to sell their surpluses. Therefore, much 
of the available food winds up in the hands of private 
merchants and black marketeers who distribute it, 
not according to urgent priorities, but according to 
the fastest profits. Hence, food boards are needed 
so food not needed locally would go into central 
storage for sale as the governments determine. 

Much food is wasted because of hoarding prac
tices. In Madras, for example, which normally pro
duces a surplus of grain, the province holds back 
shipment to other provinces in anticipation of its own 
possible emergencies. The grain is put into primitive 
granaries where an estimated 20% is eaten by rats 
and another 10% is lost through various means. 

The rodent population in India is estimated to ba 
2 billion as compared to about 450 million people. 
Rats not only eat food designed for humans but are 
a health hazard. Recently our own Congress poked 
fun at appropriating funds to reduce the rat popula
tion in our cities. Official figures show that 14,000 
cases of rat bites are reported annually in America. 
One 8 mo old boy was bitten to death by rats in 
Washington, D. C., recently. It is estimated that in 
the United States, our 90 million rats cause an aver
age of $10 of damage per rat per year . America could 
well spend a billion dollars in rat extermination in 
foreign countries and save billions of dollars in food. 

Anti-rat measures undertaken in Bombay at one 
time saved enough grain to feed 900,000 people-one
fifth of the city's population. Unless the world goes 
all out to control the rat, there could be explosive out
breaks of disease particularly in the underdeveloped 
countries like Pakistan and India. 

A taboo is the Sacred Cow of India. Hindus are 
chiefly vegetable-eaters, whereas Moslems are allow
ed to eat all kinds of meat except pork-if they can 
afford it. Agricultural experts have calculated that 
by getting rid of tens of millions of sacred cows, who 
consume enormous quantities of food, and by inh·o
ducing simple improvements in farming methods, the 
South Asian countries, particularly India, could meet 
not only their own food needs but have some left 
over to eA'IJOrt. These counh·ies are hungry for foreign 
exchange and therefore all their "Five Year Plans" 
encoura)l;e development of industry that can give them 
more and more foreign exchange. 

Milk is boiled before consumption whether raw or 
pasteurized. It is well that this is the age-old custom 
because it is a common belief among milk producers 
that the addition of pond, river or canal water to milk 
improves its keeping quality. They believe that there 
is some mys terious substance in these waters that 

neutralizes the milk and hence keeps it sweet longer. 
Pond water is considered to be bes t because it is 
alkaline. Anderson, Vaid, Karim and Haque in 1961 
proved that the addition of river, pond or well water 
hastened the souring of milk (see Table 1). One of 
the first problems for the milk sanitarian is keeping 
water out of milk. The second problem is to keep 
dirt out of milk. 

Adulteration of milk with water is so common that 
when General Ayub Khan declared Martial Law con
trol over Pakistan in 1958, he decreed that milk could 
no longer be watered . The supply of milk to cities 
promptly was reduced by about 50%. 

Flies are another serious problem. There are so 
many that it seems a hop eless task to keep them un
der control. Even in our home our constant fight 
against flies was always tempered by our servants' 
a ttitude-"But Sahib, they eat so little." 

The age old practice of cleaning after relieving 
themselves leaves much to be desired. It is not that 
washing of the elimination organs is a bad practice 
but it is the contamination of the hands with disease
producing organisms such as typhoid and dysentery 
bacilli as well as ameoba that is very serious. Servants 
in Pakistan and Indian homes are not provided with 
soap to wash their hands properly and have not been 
briefed in personal hygiene so utensils are contamin
ated and disease is spread. vVes terners who worked 
in South Asia briefed their servants about personal hy
giene and furnished them with toilet pap er and soap. 
Servants were also vaccinated against typhoid, typhus , 
cholera and smallpox. That was fine for them, but 
what of the teeming millions who were not so for
tunate? 

2. Health. Medical doctors are desperately needed. 
There is only 1 doctor to about eveq 6,000 people. 
Many doctors are really good and dedicated, but 
many are not really qualified to do their job . Millions 
of children and adults die of a "fever." The family 
does not know of what disease they died because a 
doctor was never in attendance. 

There is a high rate of tuberculosis, malaria, and 
bacillary and amebic dysentery. There are periodic 
epidemics of smallpox, cholera and typhus. The bulk 
of the people are undernourished and hence are very 
susceptible to many diseases . Occasionally a leper 
is seen on the sh·eets. Rabies is quite common. No 
concerted attempt has been made to eradicate rabies 
from dogs. Thousands of p eople take the dreaded 
rabies shots each year. 

On the bright side, the incidence of malaria has 
been reduced by an organized program of filling in 
or draining p onds in or near villages and cities, and 
by spraying ponds and houses in villages and cities. 
However, many ponds are necessary for the well being 
of the principal milk producer- the water buffalo-
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they have to soak a number of homs every day in 
order to live. 

In an area that is extremely short of proteins in the 
diet, the addition of an amino acid-lysine-to the 
daily ration would provide health-giving protein at 
a cost of about 28¢ a year per child. The big problem 
is to sell the use of a cheap and effective amino acid 
which is in competition with more expensive foods 
that many countries want to sell or give away in 
South Asia. 

3. Refrigeration . Pakistan and India have a very 
hot climate, on the plains, where most of the food is . 
produced. The temperatme during the summer may 
attain 120 F . The summer is about 7 mo long. 

Refrigeration on the farm or for a city consumer 
is beyond the means of most people. Therefore, ma
terials like wheat and rice that do not spoil in the 
heat become the basic foods. Fish, meat, and milk 
that spoil rapidly without refrigeration are generally 
sold and consumed within 24 hr after they reach the 
bazaars. Into the bazaars in the morning and out 
by night. o carry over. Beverages such as Coca
cola, Pepsi-cola and 7-Up have appeared in the ba
zaars and are selling very well. They need no re
frigeration in transit and are seldo1n cold when con
sumed. 

4. Slaughter of cattle. In Pakistan there is a law 
that prohibits the slaughter of bullocks, milk cows, 
or buffaloes until they are 12 years old. Too much 
food that could be used for humans is wasted on 
animals that produce little milk and bullocks that are 
too feeble to pull a plo·w. 

5. Conditions fm m.ilk production. Milk production 
in South Asia generally takes place under very dis
organized conditions. \!Vater buffalos and cows pro
vide the major source of milk. Goats are numerous 
and widely disb·ibuted but fresh milk from this source 
is commercially unimportant. A few sheep, asses, 
and camels are milked but the quantity for sale from 
this source is negligib)e. 

In West Pakistan, the major part of the milk is 
produced by cultivators (farmers) located in vill
ages. In the Lahore area, an honest survey showed 
that each cultivator owned an average of 2.2 buffalos 
and 0.6 cow. There are hardly a dozen farms which 
maintain large herds of buffalos or cows for milk 
production. The government has 13 farms and there 
are 3 Grantee Farms that are operated mostly to pro
duce breeding cows and buffalos. There are about 
20 Military Dairy Farms which supply milk for the 
armed forces. The farm at Okara houses 4,000 milk
ing buffalos and 1,000 dry buffalos. 

Milk production of the Sindi and Sahiwal breeds 
ranges from 2,000 to 5,000 lb milk per cow p er year. 
The milk production of buffalos is higher. Some 
Military Dairy buffalos have given 12,000 lb of milk 

per year. However, the cows of the cultivators aver
age about 6 lb of milk per day and the buffalos about 
12 lb per day. 

6. Milk conswnpt-ion. It is very difficult to giv~ 
an accurate picture regarding the consumption of 
milk in South Asia because the keeping and reporting 
of pertinent data vvas and probably still is very poor. 
Cor<smnption of milk in the counb-y is higher than 
in the cities. The per capita consumption in the city 
of Lahore is about 2 oz per day. It is said that an 
East Pakistani consumes 1.9 oz and an Indian 4.3 
oz of milk per day. 

Thirty per cent of Pakistan's milk is consumed in 
its fluid form, which can spoil soon after its arrival 
in the home or bazaar unless it is immediately boiled. 
The res t of the milk production goes into butter oil 
( ghee), a type of evaporated milk called Khoa, and 
a form of buttermilk known as Lassi. 

\Vhen the author left Pakistan a small quantity of 
milk was pasteurized and bottled by the Military 
Dairy Farms and 3 private dairies. There was 1 milk 
sterilization plant in operation in the Thai desert. 
The rest was sold as raw milk which was invariably 
boiled before consumption. Since then a few more 
private milk plants have been established, another 
plant for sterilizing milk is in operation in Lahore 
and UNICEF has built a milk plant in Karachi and 
another in Lahore. 

7. Disposal of garbage. In cities like New D elhi, 
Karachi, and Lahore garbage disposal receives rather 
good attention. Elsewhere buzzards, kites and wild 
clogs constitute the sanitary squad. 

8. Chlorination of water. Chlorination of water for 
human consumption is non-existent, to the best of the 
author's knowledge. 

9. Salary scale. The rate of pay is low. In 1967 
an assistant biochemist and microbiologist started at 
Rs 430 or about $20 a month. 

10. Laws. The British left a legacy of good dairy 
and sanitary laws. All they need is enforcement of 
the laws. 

11 . San·ita'l'ians. The activity of a Sanitarian brings 
him into contact with the leading people and the 
governing bodies of a community. It takes a con
siderable amount of courage and honesty to refrain 
from becoming entangled in political situations. 

12. D elays. The red tape and administrative delays 
in getting even simple things done are enormous. 
Perhaps the low pay and lack of prestige of the work 
is responsible for the lack of dedicated people in 
the field of sanitation. 

13. Ill·iteracy. The facts that most people cannot 
read or write, that many languages have to be used 
in order to propagandize those who can read, that 
people are too hungry, weak, or sick to listen to 
propaganda and that they live in grinding poverty, 
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makes the work of the sanitarian many-fold compli
cated. 

14. Role of U. S. The United States spends a lot 
of money training South Asians in this country in all 
sorts of fields. If a South Asian trained in America 
returns to an overworked situation without proper 
facilities, support of his elders, honesty, freedom and 
scientific detachment to get the job done he will 
become seriously frustrated . Even worse, in the long 
run, he will live and work only upon the laurels he 
won while obtaining an advanced degree in a foreign 
country. 

In conclusion, it should be pointed out that one 
must beware of easy solutions in all fields of sanita
tion in South Asia. Advice as to how to secure good 
sanitation practices may be unwanted. They have 
many good laws regarding sanitation. Respect from 
the population comes from results obtained. There 
may be no clear beginning and no clear end to the 
many problems but, in any event, the public must 
not be deluded. This would undo all the progress 
the sanitarians have so far accomplished. In South 
Asia there is no other place to go than up-and that 
is like "Going Up the Down Staircase." 
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Products Corporation, Glenview, Illinois. 

J. C. Obon Jr., D irecto r, Division of Microbiology, Bm eau 
of Science, F'ood and Drug Administration ( HEW ), \•Vash
ing ton , D . C . 20204. 

E. H . Marth , D epartment of Food Science and Industries, 
llni ·versity of \ Visconsin , i'vladison, \JVisconsin 53706. 

K. C . \.Veckel, D eparh11en t of Food Science and Industries, , 
Babcock Hall , University of Wisconsin , i'vladison, \JVisconsin 
53706. 

C. K. Johns, 228,! Braeside Ave., Ottawa 8, Onta rio, Canada . 

ANNOUNCING 
THE JOHN J. SHEURING 

MEMORIAL FUND 

Dr. John J. Sheuring joined the D airy Sci'ence D e
partment staff at the University of Georgia in 1948. 
H e devoted the remainder of his life to· service to the 
dairy and food industries of Georgia and the nation 
until his untimely death on November 5, 1965. 

Dr. Sheuring m ade many contributions during this 
17 year period . H e was widely recognized as one of 
the most capable teachers at the University. His re
search in dairy product quality improvement will be 
of lasting value to the dairy indushy His willingness 
to help his fellow man made many lasting friendships . 
Through his efforts the Atlanta D airy Technology 
Society was organized, and is today one of the 
stronges t such groups in the nation. Likewise, he 
provided leadership in forming the Georgia Society 
of Hegistered Professional Sanitarians. He served as 
President of the International Association of Milk 
and F ood Sanitarians, and also, as chairman of the 
State Examining Board for Hegistered Professional 
Sanitarians. 

Because of the valuable service rendered by Dr. 
Sheuring, the Georgia Society of Hegistered Profes
sional Sanitarians has seen fit to provide a memorial 
in his b ehalf. This memorial will b e in the form of 
a Graduate F ellowship for selected students working 
toward an advanced degree a t the University of 
Georgia in the field of dairy, food and environmental 
sanita tion . 

Consequently, a fund has been established at the 
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University of Georgia to be known as "THE JOHN 

J. SHEURING NIEMORIAL F UND." Conh·ibutions 

to this fund will be deposited with the Comptroller 

of the University and will be administered by the 

University of Georgia and should b e forward~d to 

Prof. H. B. Henderson, H ead of the D au·y Science 

Department. 

ENTERTAINMENT TREAT 
AT ANNUAL MEET 

Members and guests at the annual meeting ban

quet are assured of some wonderful entertainment. 

"Smiling Joe" Schirmer, King of the Banjo will be 

there. Internationally famous, Joe Schir mer has b een 

a top banjb artist for 35 of his 49 years. H e has ap

pe<n ed at the Fontainebleau H otel, Miami Beach ; 

Castle Harbour, Bermuda; St. Louis Nlunicipal Opera: 

Arthur Godfrey's Radio and T.V. shows; Johnny Cru:

son's Tonight Show; the ew York W orld's Fair and 

London, Paris , Munich, aples and Madrid. You 

just won't want to miss tJ1is-it'll be wortJ1 the cost 

of the b anquet just to hear him. 

WISCONSIN ~TATE UNIVERSITY-EAU 
CLAIRE OFFE.RS NEW TRAIN ING 

OPPORTUNITY FOR SANITA~IANS 

Wisconsin State University-E au Claire has recently 

inaugurated a program leading to the Bachelor of 

Science Degree in Environmental and Public H ealth . 

The program will begin in September of 1968. Be

ca use of its strong biology, bacteriology, and chemis

try departments and its related programs in nursin iT 

and in medical technology, \ iVisconsin Sta te U niver

sity-Eau Clau·e is well suited to education in iliis 

specialized field. I t maintains close liaison with sta te 

and local health departments, Department of Tatural 

Resources, Department of Agriculture, and other sta te 

agencies. One summer session during the four years 

will be devoted to practical experience on the job 

in cooperation with these agencie . 

1 ig_;rc l. r-~ embcr.' of th e Joint Committee on Education, 

T~ -, _, \ -. i ; ~o::;_in A!;_;ociat ion of S:mitari .ms, and the \ Vbc:msin 

;,:iik and f ouc! S:mit:ui<ms Associ.ltion who assisted in t:H' 

d _. c:ci1l~ic:. t cf the fo:u·-yc:tr co:tr>e leacLng to the Bachelor 

d Sci:-nce Degrc~ in Et~ , ironm nt:!l and Pu blic H eaith at 

\ . i .:.: r ' in State Univcr.;itr, Ea :J Claire. Left to ri g:1 t, Prof. 

Ev-er, \\'a ll e .. ft!dt , , ,-_A. S.; Stanley B. Wittwer, \V _ .M. F . S.: 

l{ >y CLu-y, \ .- . _ 1 . S ; C. K. Lu :.: hter.1a ;1d, Chairman ; Ed ward 

~t 1 rid:1y, i•. _ ~- ! . ~- - S.; Harold W itti g, President, \ \1 _ A. S.: 

~ 1. K C. \ ,'c;;bi , \ \' _ l'.!. F. S.; R~bert Anderson, Presicleat, 

\ ,' _ ;,r_ F. S ; and Rae! K:li li ng, \ \'. A. S. Absent were H arol d 

I:!dc:, \V_ A . S. and Con Jbffel, \V _ i\ 1. F. S. 

Fi gure 2. Staff mem bers at \Yisconsin State University 

Eau Claire \\'ho will supervise th e ne\\' program in Em-iron

mental and Public H ea lth. Left to r ight: D r. Richard H ib

bard , Vice-Pre~ i dent of Acad emic Affairs; Dr. John 1orris , 

Dean of School of Arts and Science; and Dr. John B. C er 

bcricb, Professor of Biology and Director of All ied Hea lth 

Pro fessions. 
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THE CouRSE OF STUDY 

The curriculum for the four-year course, listed, 
includes basic courses in chemistry, bacteriology, 
biology, physics, mathematics, humanities, and other 
requirements of the Bachelor of Science D egree. The 
senior year must b e taken on campus and includes 
parasitology, food and water sanitation, epidemiology, 
occupational health, and public health regulations 
and administration. There will be sufficient oppor
tunities for electives of the student's choice. The 
four-year degree program includes 128 academic 
credit hr and 6 hr of credit earned in field study; 
a total of 134 hr. A student will be required to take 
the following course of study. 

FRESHMAN YEAH 

First Semester 

Biology 4 ---- - --------- 4 
Chen1istry lOa _________ 5 

English la ------------- 3 
Social Science ---------- 3 
Physical Education ____ ( l ) 

15 

Second Semester 

Biology 5 ----- - -------- 4 
Chemistry lOb _______ ___ 5 

English lb ------------- 3 
lvlath 25 ---- ----------- 4 
Physical Education ____ ( l ) 

16 

SOPHO:.I OHE YE.>\H 

Fi:rst Semester Second Semester 
Biology 6 _____________ _ 4 Chemistry 65 --- -------- 5 
Biology 151 __________ _ 4 Humanities ------------ 3 

Biology 152 ------- ---- 4 Math 53 -------------- 3 

AcHIEVIJ':G PROFESSIONAL R EGISTRATION 

A number of states provide for registration of per
sons qualified in the field of Environmental and 

!· 
Public Health ; for example, in ·wisconsin the Sani-
tarian RegistTation Law (Section 140.45 ) \iVisconsin 
Statutes. There, a person who holds a baccalaureate 
degree in Environmental and Public Health and has 
completed one year of accept,able employment as a 
specialist in sanitation may become registered upon 
successful completion of an examination administered 
by the \iVisconsin Division of H ealth. 

This degree p rogram was initiated and developed 
with the assistance of the Joint Committee on Educa
tion of the ·wisconsin Association of Sanitarians and 
the 'it\'isconsin Association of Milk and Food Sani
tarians. Dr. John Gerberich, Director of Allied 
Health Professions, 'it\lisconsin State University-Eau 
Claire, Eau Claire, W isconsin, 54701, will administer 
the program. All inquiries should be directed to him. ' 

AMENDMEN-T TO HTST PASTEURIZATION 
PRACTICES PROPOSED AT MAY MEETING 

OF 3-A SANITARY 
STANDARDS COMMITTEE 

Guidelines for concentrated milk pasteurization in 
a spray drying system have been proposed to amend 
the 3-A Accepted Practices for HTST Pasteurization, 
published January 1967. 

Social Studies __ _______ _ 3 Philosoph y (any) -------
Social Studies ----------

15 

., 
0 

3 
Discussion of the amendment took place at th~ 

regular meeting of the 3-A Sanitary Standards Com-
17 mittees in St. Paul, Minn. 

J uNron YEAH 

F irst S em.ester Seco nd Semester 
Chemistry 100a _________ 5 Ch en1~try 180 ____ ______ 4 
Engineering Graphics ___ 3 Humanities------------- 3 
Physics 50a ----- -- - ----- 4 Ph ysics SOb ____________ 4 

Biology 153 ____________ 3 Social Studies ---------- 3 
Electives _______________ 2 

15 
16 

S Uli•IMEH SESSION 

F ield Practice in Sanitation ____________________ 6 cred its 
(after completion of 90. Semester credits) 

SENIOR YEAH 

First Semester 
Biology Ill ____________ 4 

Epiclemology & 
Occupational H ealth __ 4 

Food & \ 'Vater Sanitation _ 3 
Humanities ------------- 3 
E lectives ---------- - ---- 3 

17 

Seco nd Semester 

Business 125 ----------- 3 
Humanities ---------- - -- 3 
Public H ealth 

Regulations---- - ------ 3 
Social Sciences ---------- 3 
E lectives - - ------------ 5 

17 

The amendment was not adop ted as final by the 
3-A group due to certain unresolved points which, 
according to Committees secretary D. H. vVilliams, 
"should be clarified soon, permitting publication of 
the guidelines later this year ." 

"Users will be interested in the amendment's cri
teria which locate the timing pump downstream from 
the flow diversion device," 'it\' illiam stated. "This is 
particularly significant to the dry milk industry, wh ere 
feeder condenseries supply central drying plants with 
concentrate." Under the published practices, an up
stream timing pump location has b een required. 

Some 90 persons attended the 3-A sessions, repre
senting makers of dairy equipment, dairy processors, 
and sanitarians and regulatory personnel. The meet
ing was chaired by Dean Stambaugh, Hawthorne-
1vlellody Farms D airy, Inc., in his capacity as chair
man of the Sanitary Standards Subcommittee of D airy 
Industry Committee. 

The 3-A delegates also considered tentative stand
ards for meters, a proposed new accepted practice for 
driers, and several amendments and revisions to pub
lished 3-A Standards for transportation tanks, storage 
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tanks, fittings and heat exchangers. All proposals 

have been referred to appropriate action groups for 

furth er 1' -:!vision. 

REST AU RANT ASSOCIATION AND PUBLIC 
HEALTH ORGANIZATION MEETING 

Participants in a recent meeting held at the Knick

erbocker Hotel, Chicago, were, clockwise: Lester 

Johnson, Chairman, 1 RA Public H ealth and Safety 

Committee; \i\Tard Duel, President, National Asso

ciation of Sanitarians; John H . Fritz, International 

Association of Milk, Food and Environmental Sani

tarians; Arthur Mcintyre, U. S.- Public H ealth Serv

ice; John Andrews, Conference of State Sanitary En

gineers ; Richard F . Clapp, American Public H ealth 

Association; Dr. Roy Upham, Association of State & 

Territorial H ealth Officers; Frances Saunders , U. S. 

Office of Education; Vernon Cordell , NRA ; Cyril 

Kegl er, NRA Director; 0. L. i\!Ieyer, Conference of 

:'l'lunicipal Public H ealth Engineers ; Theodore Coo

ney, NRA Director; Dr. James G. Telfer, American 

!viedical Association; Charles H einze, NRA Director; 

L. E. Starr, NRA Director; Tom S. Gable, National 

Sanitation Foundation. Present but not shown in pic

ture, Dr. Chester Hall, NRA Director of Education, 

and Charles Sandler, NRA Director of Communica

tions. The NRA met with representatives of the na

tion's leading public health organizations for the 

purpose of discussing the effective education and 

training of individuals who are preparing for careers 

in the food service industry and the motivation and 

training of those already in the industry. 

NEWS AND EVENTS 
NATIONAL CONFERENCE ON INTERSTATE 

MILK SHIPMENTS 

The Executive Board held an interim meeting at 

the Kentucky Hotel, Louisville, Kentucky on April 

1, 1968. Various committees were appointed and 

other decisions affecting the entire membership of 

the conference were decided. The 1969 meeting is 

; scheduled to be held at the New Albany Hotel, D en

ver, Colorado, May 25-29. 

The Executive Board originally selected the Edge

water Beach Hotel, Chicago, Illinois as the location 

for the 1971 meeting. The Edgewater Beach has, 

since that time, gone out of business. The Board 

voted to hold the 1971 conference at the Chase-Park 

Plaza Hotel, St. Louis, Missouri, May 16-20. 

During the 1967 conference in Miami Beach, Chair

man Johnson was directed to appoint, with the ap

proval of the Executive Board, several interim com

mittees. Each chairman will welcome any con

structive criticism or suggestions. 

( 1 ) Standards for Single Service Containers. Chair

man: R. M. Parry, Chief, Dairy Division, D epartment 

of Agric. & Natural Res. , State Office Building, Hart

ford, Connecticut. 

( 2 ) Reciprocity. Chairman: Carl E. Henderson, 

1 ew Mexico H ealth D epartment, 408 Galisteo, Santa 

Fe, New Mexico. 

( 3 ) Reorganization of the 1 ational Conference. 

Chairman: Harold J. Barnum, 659 Cherokee Street, 
D enver, Colorado. 

( 4 ) Abnormal Milk Control. Chairman: Dr. John 

C. Flake, National Mastitis Council, 910 - 17th Street, 
N.W. , ·washington, D . C. 20006. 

( 5 ) Credentials an d Membership. Chairman: 

Earle K. Borman, Connecticut Department of H ealth, 

P. 0. Box 2340, Hartford, Connecticut. 
( 6 ) Over-The-Road Tankers. Chairman: E. G. 

Huffer, Chief, Division of :tvfilk Control, Ill. D ept. 

of Public H ealth , 701 South Second Street, Spring

field, Illinois. 
(7 ) Program Committee. Chairman: Dr. Earl 0 . 

\\lright, D ept. of Dairy Industry, Iowa State Uni

versity , Ames, Iowa. 
( 8 ) Nominating Committee. Chairman: Brace 

Rowley, State Board of Agriculture, State Office 

Building, Topeka, Kansas 66612. 
(9 ) R=solutions Committee. Chairman: Evert ·wal

lenfeldt, University of Wisconsin, 117 Babcock Hall , 

lvladison, Wisconsin. 
( 10 ) Local Arrangements Committee. Chairman: 

Harold J. Barnum, 659 Cherokee Street, D enver, 

Colorado. 
( 11 ) Constitution Revision Committee. Chairman: 

Clarence Luchterhand, Wisconsin State Board of 

H ealth, Room 453, State Office Building, Madison , 

Wisconsin 53702. 
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The New Albany Hotel, Denver, Colorado, will 
provide a special room rate of $10 for a single and 
$16 for a double plus 6% Colorado state tax. Special 
hot~l reservation cards will be sent with the next 

ewsletter which will be issued some time in Jan
uary, 1969. 

FOOD PRODUCT DEVELOPMENT 
OPPORTUNITIES TO BE DISCUSSED AT 

OCTOBER FOOD FORUM 

Food processors visiting Food & Dairy Industries 
E.Kpo during the week of Oct. 13-17, 1968 in Chicago, 
may also attend a discussion of food product de
velopment opportunities. 

Three authorities will p articipate in the Third 
Biennial Food Forum for Management to be held 
Monday afternoon, Oct. 14 at the International Am
phitheah·e. Panelists will explore such topics as in
novative prospects in today's food indush·y, food po
tential of the seas, and world plant protein resources 
as an opportunity for product development. 

The participants are: Dr. Aaron M. Altschul, spec
ial assistant for International utrition Improvement, 
U. S. Department of Agriculture; Dr. John H. air, 
immediate past president of Institute of Food Tech
nologists ; and Dr. Ernes t Pariser, chief scientis t and 
director for Marine Resources, A VCO Corp oration . 

Food Forum occurs in conjunction with Food tx 
Dairy Industries Expo. H eld biennially, both are 
sponsored by Dairy and Food Indusb'ies Supply 
Association, 1145-19th St. N.\V. , W ashington, D. C. 
20036. 

TRADE MISSION 
TO AUSTRALIA 

Se2rctary of Commerce, Cyrus H. Smith , rig:1 t, held a 
b rief >e,si on with Jo~eph S. Cunningham, executi ve vice 
p r~.; icl ent of the D a iry and Food Industries Supply Associ :l
ti :m , s:10rtly before Mr. Cunningham left on a 3-week Com
merce D ep :utment-spons::: recl n·ade mis,i on to Australia and 

·cw Zealand. 1\!r. Cunnin gham an d Paul K. Girton, a pa>t 

president of the association, were among 48 busin ess and 
g;;vcrnm cnt representatives taking part in th e miss ion which 
left New York on April :2~ . Th e primary purpose f' f th e 
t•·ip for the da iry and food suppl iers representatives is to 

t 
encourage businessmen from the two countri es to ::t tt end thr. 
Food & Dairy Expo '68 this fall in Chicago. 

FOOD UPDATE BEGINS 1969 
SEMINAR PtAN;\!1. JG 

Executive and technical management of the U. S. 
food industry is invited to contribute topic sugges
tions for the Food Update seminar scheduled Febru
ary 9-12, 1969, at the Sheraton-Boston Hotel, Boston, 
Mass. The program committee, which is this year 
introducing "audience participation" in its prelimi
nary planning, is designated the forthcoming forum: 
"Food Update 8-Bay State." 

This eighth in a serie of informational forums, by 
and for the food industry, is designed to probe the 
broad implications of governmental, management, 
educational an d scientific factors on food field growth 
and change. It also will examine the latest thi1;king 
in new product development, processing, packaging, 
marketing and law. 

Sponsored by The Food and Drug Lavv Institute, 
Inc., and d irected by its president, Franklin :tvl. De
pew, the program will survey "practices and promises 
spanning food business activity, and will explore im
portan t ideas to assist the decision maker." Food 
Update seminars held throughout · the country have 
ath·acted speakers and participants from major cor
porations, governmen t, education, agriculture and 
science. 

By offering to consider apt discussion topics solic
ited from food executives, the non-profit seminar 
expects to make its forthcoming program even more 
responsive to industry needs. The contribution of 
suggestions does not constitute a commitment to a t
tend the 1969 Boston meeting. 

All recommendations for presentation subjects may 
be s ~ nt to Food Update, The Food and Drug Law 
Institute, Inc., 205 East 42nd Street, New York, N. Y. 
10017. 

SHO~T COURSE UNIVERSITY OF FlO:t!Df\ 

September 9-12, 1968-Short Course in Insh·umen
tation for Process and Quality Conh·ol. Sponsored by 
Florida Section IFT and Florida Agriculh1ral Ex
tension Service, University of Florida, Gainesville, 
Florida 32601. Fee-$30. For further information, 
write Dr. R. F. Matthews, Department of Food 
Science, University of Florida, Gainesville, Florida 
32601. 

, 

, 
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TEXAS A & M DAIRY 
INDUSTRIES CONFERENCE 

Over 125 da.iq industry representatives and regu-
· latory officials attended the recent two day Dairy 
Industries Conf erence held at the Holiday Inn in 
Bryan, Texas. The Conference was sponsored by the 
D epartment of Animal Science at Texas A&M Uni
versity. Dr. H. E. Randolph was chairman of the 
Conference program and anangements. 

The Conference was highlighted by the banquet 
and lw1cheon activities . The speaker for the ban 
quet was Congressman Earle Cabell , Representative 
of the 5th District of Texas, who sp oke on the topic 
of "Today in Washington". Mr. Al A. Schock, Ter
race Park Dairy and Norica Food Company, Sioux 
F all, South Dakota, spoke on the subject of "Prob
lem-Solutions-And Opportunities in the Dairy In 
dush-y'' at the hmcheon. 

Other speakers appearing on the program and their 
subjects were: Mr. Gail A. Smith, \ Vyandotte Chemi
cals, Wyandotte, Michigan-Control of Psychrophiles 
in D airy Products"; Mr. John F. Speer, Milk Industry 
Foundation, 'Vashington, D . C.- "Current Aspects of 
Milk Regulatory Programs"; Dr . B. R. Weinstein , 
Milk Proteins, Inc., Detroit, ~~Iichigan-"Are Imita
tion Dairy Products in Your Future?"; Mr. vV. J. 
Moore, Carnation Company, Los Angeles Californ ia 
-Company View of Imitation Products"; and Dr. 0 . 
D. Butler, Chairman of the D epartment of Animal 
Science, Texas A&M University- "D airy Manufactur
ing at Texas A& 1''. Mr. David H. E vans, Texas 
State D epartment of Heal th, Aus tin, Texas, Mr. L. 
B. Smith, Cabell's Dairies, Dallas, Texas, Mr. James 
S. Rudy, F oremost Dairies, Dallas, Texas and Mr. 
Ralph Button, Superior Dairies, Austin , Texas pre
sfted at the various se sions . 

Higb t : Jam es S. RC1 dy, Foremost Foods Cn. , Dallas, Texas, 
Dr. B. R. Weinstein , J\l ilk Proteins Inc ., D etroit, 1\ lichigan , 
1\ lr . John .F. Speer, Milk Industry Foun dation, \\'ashington , 
D. C., Mr. Tom Thomas, Sanita ry Fam1s, Bryan, Texa-; . 

E NCE PROGRA J\1 AT MILK BREAK: Left to Right: Mr. 
Carl Scholle, \Vynclotte Chem ical Corp. , San Antonio, Texas. 
Mr. Hoy Barn, The Lilly Co., Bryan, T exas, Mr. Collin Ca ll 
away, Mr. D . F . l\lcCowen , City of Dallas, Health Dept .. 
Dallas, Texas. 

FOOD & DAIRY EXPO VISITORS ADVISED 
TO MAKE HOTEL RESERVATIONS EARLY 

Room reservations are now being accepted in Chi
cago for the week of the F ood & Dairy Industries 
Expo, October 13-17, 1968. 

Because of large numbers of persons who will at
tend the exposition, all hotels are pooling their rooms 
in a central housing bureau to ' hich one should 
write for reservations. The address is Food and 
D airy Housing, Chicago Convention Bureau, 332 S. 
Michigan A venue, Chicago, Ill. 60604. 

The Bureau will then make the reservations re
quested. Guests should list several hotel selections, 
although the Bureau will make every effort to house 
the guest in his first choice of hotel. The earlier a 
reservation is mailed , the greater chance the visitor 
has of being housed in his preferred hotel. 

Persons not familiar with Chicago hotels may re
ques t a map showing all available hotels and a reser
vation form listing hotel rates from Expo's ponsor, 
the D airy and F ood Indush·ies Supply Association, 
114.5 19th Street , . W. , Washington, D. C. 20036. 

WALKf.R STAINLES.S EQUIFMENT COMPA NY, 
NEW LISBON, WISCONSIN OPENS 

FLORIDA DIVISION 

The Walker Stainless Equipment Company, de
signers and manufacturers of stainless steel equipment 
for the food , beverage, chemical and dairy industry, 
announced recently that their new Florida division 
plant at Tavares, has been completed and is in pro
duction. 
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The new plant facility located in the central part 
of the state has been es tablished to more effectively 
serve dairy, food, chemical and beverage processing 
plants in the South and Southeastern sections of the 
United States. In addition to the production of stain
less steel processing equipment, \i\Talker's Florida divi
sion repairs and rebuilds stainless steel, plant and 
transportation equipment. The tank repair service 
is offered to operators of stainless tanks of all makes 
and models . 

The new facility is equipped with the latest pro
duction equipment. It is under the management of 
Lynn \ Valker, whose knowledge and background in 
stainless steel fabrication , was acquired at the parent 
plants. 

One of the product lines will be the \i\Talker "Porta
Cut", an abrasive cut-off machine, designed and 
manufactured by ·walker. 

The company with home offices and plants in Tew 
Lisbon, ·wisconsin also has recently expanded its fa
cilities for manufacturing large stainless steel vessels, 
coded and non-coded. 

MILK AND CREAM TESTERS 

Garver Super Series milk and cream testers are 
dynamically balanced for smooth operation are de 
signed for controlled , consistently accurte test re
sults - and are built for rugged, constant use. 

Available in 12, 24 and 36 bottle models for either 
Babcock or Gerber testing - and consh·ucted of cast 
aluminum - the Super Series is equipped with Visis
cope, the most accurate speed indicator known. Other 
outstanding features include variable speed control 
. . . thermostatic heat control .. . dual starting speeds 
for light or heavy loads . . . fingertip stopping brake 
.. . dual switches for motor and heater . . mounted 
thermometer ... and pilot light that goes on when
ever heater or motor is in operation . 

For complete information, write the Garver Manu
facturing Company, Dept. 209, Union City, Indiana 
47390. 

NEW LISTING OF APPROVED VENDING 
MACHINES 

The National Automatic Merchandising Association 
(NAMA) has announced the publication on May 1, 
1968 of a new listing of vending machines approved 
under AMA's Machine Evaluation Program. 

Copies will be sent automatically to health and 
military officials on the AMA mailing list. Others 

may obtain free copies from NAMA, 7 South D ear
horn Street, Chicago, Illipois 60603. 

FOOD INDUSTRY CONFE,RENCE 
UNIVERSITY OF RHODE ISLAND 

A;;sociate Professor Clifford J. Cosgrove, chairm an of th e 

Food Industry Conference, with one of th e speakers, Dr. 
Robert H. Holland, chairman of the food science department 
at Cornell Uni versity. Professor Cosgrove was chairman of 
the annual conference at the University of Rhod e Island , 

which focused on th e controversial issue of imitation and 
fill ed dairy products. 

CANADIAN INSTITUTE OF FOOD 
TECHNOLOGY ANNUAL MEEJING 

The 1968 Annual Conference of the Canadian In
stitu te of Food Technology will be held at the Banff 
School of Fine Arts, Banff, Alberta , Canada on Jun e 
9-12 . 

Forty-five technical papers will be presented deal
ing vvith rvieats, Fruit and Vegetable Products, Dairy 
Produ cts, Food Engineering and Microbiology. A 
symposium on ·water and Food Processing \ i\Tas tes 
will be chaired by R. A. Gallop, Food Science D e
partment, University of Manitoba. A symposium on 
New Edible Oil Products, chaired by A. H. Mathieu, 
Department of Industry, will discuss margarines and 
the substitute dairy products and the nutritional sig
nificance of fats . Another symposium will discuss 
the role of the F ood Technologist in Industry and 
the Education of Food Technologists in Canada and 
U.S .A. 

Other activities include a bus tour of the Rockies, 
hot pools , gondola lifts , barbecue and interesting 
Ladies' Program. 

Accommodation at Banff is limited. Contact Mr. 
H . S. Murdy, Continental Can Co. , P . 0. Box 20, 1 ew 
·westminster, B. C., for registration information . 

pa l 

, 
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DONALD GREENAWAY, NRA 
EXECUTIVE, RESIGNS 

Robert D. Parks, President of the National Res
taurant Association, announced acceptance by the 
Board of Directors of the resignation by Donald 
Greenaway from the position of Executive Vice 
President of the Association. l\IIr . Greenaway will 
be relieved of his responsibilities and assigned other 
less arduous duties in accordance with his own wish
es. H ealth was the reason given for the request. 

President Parks paid tribute to Mr. Greenaway's 
ten years of outstanding service to the Association 
which wih1essed its most dramatic growth in history; 
during this time the Association doubled its member
ship and its services to the industry many times o~er. 
The 1 RA President recognized furth er that dunng 
this period , relationships with state, international and 
allied associations have been greatly strel1gthened 
and that 1 RA was in a sound position to move 
ahead to meet the future needs of a dynamic and 
growing restaurant industry. 

NEW APPROACH IN 
MILK FAT TESTING 

For the first time in nearly 80 years, milk fat test
ing in the United States may use a new approach. 
An instrument developed in D enmark, faster and 
safer than methods used since the 1890's, is making 
a bid for acceptance. 

Testing of the Danish instrument is underway in 
university and industrial laboratories in several 
countries, according to Manfred Kroger, assistant pro
fessor of foocl science at The Pennsylvania State Uni-

i versity. If iegally accepted, the new method will re
place the present Babcock test and the ~e~·ber test. 

The Danish instrument uses the pnnc1ple that 
opaquenes ~' of milk is caused by protein and fat 
globules suspended in emulsified form throughout 
the milk. The fat and protein cause light to be scat
tered and absorbed throughout the solution. ·when 
the milk protein is dissolved and the remaining fat 
globules are homogenized to a uniform size, light 
dispersion and absorption depend only on the num
ber of homogenized fat globules which are propor
tional to the fat content of the milk. Light passing 
through a sample is picked up by a photometer and 
indicated as milliamperes on a scale reading per cent 
fat. . 

F.at percentage of a milk sample can be determined 
in ~bout 30 seconds, Dr. Kroger says. In contrast, 
the Babcock test and the Gerber test require about 
20 minutes to determine fat content. To flammable 
solvents or acids are used in the Danish system as 
with the other methods . 

Dr. Kroger and associates believe this Danish milk 
fat tester will be especially useful for milk companies 
handling large numbers of butterfat tests daily. It 
will also benefit the Dairy Herd Improvement Asso
ciations which test milk samples among herds in all 
states. Such testing helps to evaluate cow perform
ance. In addition, federal, state, and local control 
agencies use milk fat tests to determine whether mar
ket milk has the required minimum fat content. 

Proper calbiration of the instrument is extremely 
important, Dr. Kroger says . Apart from this, the 
equipment operates fairly easy. Precision and ac
curacy are considered superior to the other fat test
ing methods. 

NEED NEW SOLUTIONS TO 
WORLD OIL AND PROTEIN SHORTAGE 

The population explosion has resulted in a serious 
shortage of oils and proteins, according to Dr. Ray
mond Reiser, president American Oil Chemists' So
ciety, in an address given at the Joint Meeting of 
The American Oil Chemists' Society and the Ameri
can Society of Cereal at \Vashington, D. C., April 1, 
1968. 

There is not enough animal fat and protein-es
sential nutritional elements-to go around. Basic 
meats, including the steaks and roasts we enjoy so 
well, will be replaced with substitutes in the not
too-distant future, since the cost of the cereal and the 
land acreage needed to produce them is becoming 
prohibitive. Even improved agricultural methods 
and the reclaiming of arable land will not suffice to 
bridge the "nutrition gap." 

Chemical research and engineering must supply 
the answers. One approach to the problem is to ex
tend the new microbial solution being used by pe
troleum industrialists, a method by which carbon 
dioxide may be used as a source of needed carbon, 
rather than hydrocarbons. 

A more sophisticated approach, according to Dr. 
Reiser, would be to utilize our steadily growing 
knowledge of the mechanisms of genetics and pro
tein synthesis. Molecular biology or advances in the 
knowl edge of synthetic mechanisms may provide an 
earlier solution. 

NEW BEVEL SEAT FITTINGS 
CATALOG OFFERED BY TRI-CLOVER 

Over 100 different sanitary type stainless steel 
bevel seat fittings and valves in four sizes are illus
h·ated and described in this new 40-page catalog. 

Dimension data and specifications for elbows, 
bends, tees, crosses, ferrules, adapters and reducers 
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in l-inch through 4-inch tube OD sizes are shown. 
A valve section includes specification data on the 
full Tri-Clover line of plug, check, compression, re
lief tank truck and service valves . In addition to 
fittings , a 7-page section in the catalog gives order
ing data and instructions for using Tri-Clover's Super
Speed line of expanding tools for preparing bevel 
and gasket seat joints. 

Th e new catalog will, according to Tri-Clover, 
superceed their present catalog No. BS-164. 

Catalog BS-168 is available from Ladish Company, 
Tri-Clover Division, Kenosha, 'Wisconsin. 
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Norton-D. S. Stoneware, Chamberlain 
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CLASSIFIED _L\DS 
DIRECTOR OF PUBLIC HEALTH 

Responsible for administering a comprehensive city-county 
public health program encompassing air pollution control, 
food, milk, housing and environmental sanitation, out· 
patient clinic, laboratory facilities, rabies control and 
vital statistics. Salary range $12,720 to $16,200. Apply 
Personnel Department, City Hall, 830 Boonville, Spring

field, Mo. 65802. 

FOOD MICROBIOLOGIST 

B.S. or M.S. in Microbiology with 3-5 yrs. experience. 
Challenging position with company on the move. Ex
cellent working conditions . and fringe benefits. Box 437, 
Shelbyville, Ind. 46176. 

PLANT SANITARIAN 

A growth opportunity exists in a dynamic division of 
National Food Concern for a PLANT SANITARIAN. Re· 
sponsibilities will include the control and supervision of 
the slnitation department which encompasses the ap· 
plication of pesticides, germicides and sanitizing agents 
required in our manufacturing process. We are located 
in Central Pennsylvania and offer an excellent benefit 

program which includes an outstanding tuition refund 
plan. Salary wi II be commensurate with experience and 
re~ocation expenses will be borne by the Company. Please 
address your reply in confidence to Box 437, Shelbyvi lie, 
Ind. 46176. 

FOR SALE 

Single Service milk sample tubes. For further in· 
formation and a catalogue please write, Dairy Technology 
Inc ., P.O. Box 101, Eugene, Oregon. 

No\\', a 
socii filter 
to fit 
every. 
system. 

lfyou have a high pressure centrifugal pump pipeline 
system, you'll get the strongest filte r on the market 
with new Kendall Super Socks. 
If you have an average pressure or gravity pipeline 
system, you ' ll get fast filtration and superior retention 
with Kendall Regular Socks. 
If you have a low pressure gravity or vacuum pipeline 
system, you ' ll get fast filtration at the lowest possible 
cost with new Kendall Thrifty Socks. 

r-------------------------
The Kendall Company 
Fiber Products Division 
Walpole, Massachusetts 02081 

[] KenDALL I 
Please send me FREE samples of Kendall Milk Filter 
Socks. I need size socks for a 
0 high 0 average 0 low pressure pipeline system. 

Manufacturer of my system _ ________ _ 

Name ___________________________________ _ 

Address __________________ __ 

Town ____________________________________ __ 

State --------------ZiP------

I usually buy my milk f il ters from ________________ _ 

-------------~-----------~ 

, 
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Quick, make an Advanced Milk Cryoscope 

... find the watered milk! 
A pile of Advanced M ilk Cryo

scope parts? Not on your life ! These 
modules make an Advanced Mi lk 
Cryoscope that will find watered 
milk- fast. They represent careful 
engineering, protection against ob
solescence, and good service. A lot 
of planning went into their design 
for convenience in finding excess 
water. 

Careful engineering: As new 
product improvements come 
along, you only buy a new module 
from Advanced to update your ex
isting Advanced Milk Cryoscope. 
Some models can even be con-

verted from one to another. This 
design keeps our engineers up late 
but we think it's worthwhile. 

Protection against obsolescence: 
Obsolescence usually isn ' t planned, 
it happens. We plan to avoid it. 
Every improvement we make in our 
Advanced Milk Cryoscope w ill f i t 
all our others in the field . This saves 
money for our customers and per
mits you to have the most up-to
date Milk Cryoscope available. 

Service: Modular construction 
means that if a breakdown occurs, 
a replacement module can be in-

Procedure for 

stalled in its place whi le yours is 
serviced. It's eas ier to locate the 
problem, too. Co ll ect calls are ac
cepted fo r service. We ca ll it our 
" Hot-Line". 

To find the wate red milk- why 
not make an Advanced Milk Cryo
scope? Write today for a free bro
chure telling how . .. or ca ll collect. 

~ .JJDV.JJNCED 
~ /NST.RUMENTS,INC. 
43 Kenneth Street I 617 DEcatur 2-8200 
Newton Highlands, Massachusetts, 02161 

REVISED 
1966 

EDITION The Investigation 
of 

REVISED 
1966 

EDITION 

F oodborne Disease 
Outbreaks 

Recommended by 

INTERNATIONAL ASSOCIATION OF MILK, FOOD AND 
ENVIRONMENTAL SANITARIANS, INC. 

COPIES OBTAINABLE FROM 

International Association of Milk, Food and Environmental Sanitarians, Inc. 
Box 437, Shelbyville, Indiana 

Pr-ices : Single Copies, $1.00 each : 100 or more copies, 65 cents each . 
25-100 copies, 75 cents each . Please do not send stamps. 

v 
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Application fo1' M embe·rship 

INTERNATIONAL ASSOCIATION OF MILK, FOOD & ENVIRONMENTAL 

SANITARIANS, INC. 

Box 437, Shelbyville, Indiana 46176 

Name __________________ ________________________________________________________ Date __________ __ _ 

Please Print 

Address --- - -----------------------------------------------------------------

____________________ __________________________________ Zip Code ------- -------

D Renewal 

[J New 

Business Affiliation _________________________________________________________ _ D Re-instatement 

Annua l Dues $10.00 D Check ,r:::::J Cash 

(Membership Includes Subsc r ipt ion to Journal of Milk & Food Technology.) 

Please Print 

Recomme nded by 

Shelbyville, Ind. 
Box 437 Su bsc?"ipt'ion Order 

JOURNAL OF MILK & FOOD TECHNOLOGY 

(Monthly Publication) 

Name _________________________________ ___ __ _____________ ------------ - ------ ____ Date 

Please Print 

Address ___ -- - ·- ___________ _________________________________ -- - ----- _______ ---- ,r:::::J New 

D Renewal 

Educational Institution & Public Libraries 
(Annually) $8.00 D Check ,r:::::J Cash 

Individual Non-Member Subscription (Annually) $10.00 
Government Agencies, Commercial Organizations 

(Please Print) 

I.A.M.F.E.S. & J.M.F.T. 
Box 437, Shelbyville, Ind. Change of Address 

FROM 

Name _____________ ____________ ______ __ -- - --------- ______ - - -~----- - -- -------- - -- Date 

Please Print 

Address ------- - ------- - ---------------------------------- - -------------------

TO 

Name - - ---------------------------------------------------------------------- - -
P lease Print 

Address --- - -- -- ------------ ---------- - -------------------------- - -------- - ---

I.A.M.F.E.S. & 'J.M.F.T. Order for 3A Standa1'Cls 
Box 437, Shelbyville, Ind. 

Name ____ _______ _______________________________________________________________ Date 

P lease Print 

Address 

( ) Complete Set @ $4.50 = ________ ( ) Complete set bound (durable cover) @ $6.00 

Amt. 

100 or less 
Add' l 100's 

( ) Revised HTST Std.- without cover = $1.00 F.O.B. Shelbyville, Ind. 

5 Year Service on Standards as Pub lished = $3.50 additional 

Order for Repr·ints of Articles 

Title ------ - ---------------------------------------------

Schedule of prices for rep rints F.O.B. Shelbyville, Indiana 

1 Page 
$16.25 

2.00 

2 Paqes 
$19.50 

2.50 

3 & 4 P'Jges 6 & 8 Pages 
$27.30 $39.00 

4.00 5.50 

VI 

12 Pages 
$65.00 

9.00 

Cover 
$28.00 

4.50 
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U.S. P. LIQUID PETROLATUM SPRAY 
U.S.P. UHIHD STAHS PHARMACEUTICAl STIHDARDS 

CONTAINS NO ANIMAL OR VEGETABLE FATS. ABSOLUTELY 

NEUTRAL. WILL NOT TURN RANCID-CONTAMINATE OR 

TAINT WHEN IN CONTACT WITH FOOD PRODUCTS. 

SANITARY-PURE 

ODORLESS -TASTELESS 

NON -TOXIC 

Tkib Fiu 
U<ibt-eike 
HAYNES-SPRAY 
ok3u£d be l!6ed !4 ~: 
SANITARY VALVES 

HOMOGENIZER PISTONS - RINGS 

SANITARY SEALS & PARTS 

CAPPER SLIDES & PARTS 

POSITIVE PUMP PARI S 

GLASS & PAPER FILLING 

MACHINE PARTS 

and for All OTHER SANITARY 

MACHINE PARTS whkh are 

cleaned doily, 

Tlce Utedelut HAYNES-SPRAY Utefluu! ~ .c~ 
CcmhMMt6 MCifk flee Uti& O'UIU«utce ruul C!Ule 

R~ by Ike U.S. PKL& Hoofik Setwiu 

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 previous 

bactericidal treatment of equipment • . 

PACKED 6-12 OL CANS PER CARTON 

SHIPPING WEIGHT -7 liS. 
THE HAYNES MANUFACTURING CO. 
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. 

* MADE FROM 

TEFLON ® 
"Tke SrJPfmfiwhd GMiwt II 

GGsket Color ••• 
s lightly all -white 

THE IDEAL UNION SEAL FOR 

BOTH VACUUM AND 

PRESSURE LINES 

SNAP-TITE self-centering gaskets of TEFLON are designed for all 

sta ndard bevel seal sanitary fillings. They SNAP into place provid· 

ing self-alignm ent and ease of assembly and disassembly. 

HAYNES S NAP-TI TES of TEFLON are unaffected by cleaning solu· 

lions, steam a nd solvents. They will not embrittle at temperatures 

as low as minus 200° F. and are impervious to heat up to 500 ° F, 

t 
fOR A FITTI NG GASKET THAT Will OUT-PERF·:>RM All OTHERS ... 

S~e:ijy ... HAYNES SNAP-liTES of TEFLON 
e TEFlON ACCfr TED SAFE FOR USE ON FOOD & PROCESSING 

EQUIPMENT BY U . S. FOOD AND DRUG ADMINISTRATION 

*Gaskets made of DuPont TEFLON ® TfE. flU OROCARBON RESINS 

THE HAYNES MANUFACTURING COMPANY 
41 80 LORAIN AVENU~ • CLEVELAND, OHIO 44113 

DESIG NED TO 

SN AP INTO 

G LOSSY SURFACE 

LOW COST ••• RE-USABLE 
FlniNGS 

LEAK-PREVENTING 

NEOPRENE GASKET for Sanitary Fittings 

~ tku $NAl'!fliE r/eWaa~ 
Tight joints, no leaks, no shrinkage 

Sanitary, unaffected by heat or fats 

Non-porous, no seams or crevices 

Odorless, polished surfaces, easily cleaned 

Withstand sterilization 

Time-sa ving, easy to assemble 

Self-centering 

No sticking to fitting s 

Eliminate line blocks 

Help overcome li ne vi brations 

long life, use a ver and over 

A yoilable lor J", JYJ'"', 2"", 2Y.t "' a nd 3 ... fi ttings. 

Packed 1 DO to the box. Order through your dairy su pply house. 

THE HAYNES MANUFACTURING CO. 
418 0 Lorain Avenue o• Cleveland 13, Ohio 

A HEAVY DUTY SANITARY LUBRICANJ . 

J4valab fe in bolk 

SPRAY AND TUBE 

All lubri ·Fil m ingred ients ore 

a pproved by F.D.A. a nd con be 

sa fely uti lized as a lubricant for 

food process ing equi p ment whe n 

used in complia nce with on exist

ing food a d dit ive reg ula tio n. 

ESPECIALLY DEVELOPED FOR LU BRICATIO N OF FOOD 

PROCESSING AND PACKAGING EQU IPMENT 

Far Use in Dairies- Ice Cream Plants- Brew eries 

Beverage Plants- Bakeries- Canneries- Packing Plants 

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

TUBES- PACKED 12-4 OZ. T\JBES PER CARTON 

THE HAYNES MANUFACTURING CO. 

CLEVELAND 13, OHIO 



Why do more dairymen use Surge 
than all other brands combined?* 

Surge does a better job of cow milking. It started in 
1923 with the Suspended Bucket Milker. Nearly half 
a century of progress has produced the Surge Lo~ 
Profile Breaker Cup. The patented Surge Randel 
Support makes tne Breaker Cup best for milking 
parlors. Surcingle suspension makes it ideal for 
stanchion pipeline systems. 

The Surge Breaker Cup breaks the column of milk 
for safer, faster milking . Milk flows quickly and 
smoothly away from the teat and empties into the 
breaker cup to prevent milk backwash ; el iminates 
irritating vacuum fluctuation ; guards against pos
sible infection. 

Pulsator is right on the unit. Vacuum moves only 8 
inches from pulsator to teat cups. The result? Infla
tions open and close positively for full milk flow and 
gentle massaging of teat. You milk faster and safer 
with Surge. 

Gentle Tug and Pull milking action keeps milk ducts 
open to release trapped milk and increase produc-

tion. Surge gets all the milk ... Surge does automat
ically what other machines have to be helped to do. 

Extra large milk capacity provides enough reserve 
for even the fastest, heaviest producers in your herd. 

No wonder more dairymen milk with Surge than all 
other brands combined. 

For a free demonstration, see your Surge Dealer . . . 
for more information on Surge Dairy Equipment, use 
this coupon. 

* Based on U.S. Census figures on herds of ten cows and over. 

Please send me more information on: 

D Stanchion 0 Parlor 0 Breaker 
Pipeline Pipeline Cup 

Mail to : Babson Bros. Co. 
2100 South York Road, Oak Brook , Il l. 60521 

NAME 

ADDRESS TOWN 

STATE (OR PROV INCE) Z IP MF-7 : 

~ - ----- - - - -------------------------- ------------------- - - --J 

BABSON BROS. CO., OAK BROOK, ILLINOIS • BABSON BROS. CO. (Canada) LTD., REXDALE, ONTARIO 

, 


