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There's a story in that half-shot pot you’re looking at.

A food processor we know had just about given up on
his aluminum bean pots. Accumulated food stains
were uncleanable. Or so he thought until a Pennwalt
representative showed him what Pennwalt pot
cleaners could do. A quick soak and rinse did the job.

Do you have a cleaning problem with plant utensils
and equipment? Chances are Pennwalt has a
cleaning process to solve your problem immediately.
And if we don't, your Pennwalt representative will put
our chemical research staff to work until we do have
the solution. And no halfway measures about it.

Contact us now. You have nothing to lose but
your stains.

Dairy and Food Dept., Pennwalt Corporation .
Three Parkway, Philadelphia, Pa. 19102

)= PIENNWALT

CLEANERS & SANITIZERS



Your Hospitality Host

lowa Association Of
Milk, Food And

Enviromental
Sanitarians

Welcomes You
to

CEDAR RAPIDS, IOWA
August 17, 18, 19, 20, 1970

27th Annual Meeting Of International

Association Of Milk, Food And Environmental
Sanitarians, Ine.

Farris Biggart, Chairman, Local Arrangements Committee says: “Please send in your reserva-

tions at oncellll”, Time is getting short.

PLEASE SEND ALL RESERVATIONS TO HEADQUARTERS
ROOSEVELT MOTOR HOTEL

(FREE PARKING AT ROOM LEVEL)

[] Roosevelt Motor Hotel
(] Holiday Inn

(J Howard Johnson’s

(] Montrose Hotel,

RATES: ROOSEVELT MOTOR HOTEL

SHPle cocvessnrmnsr s e $10.00
Double—Twin Beds ___________________ $14.95
2 Double Beds—2 persons ______________ $18.95
Parlor Suites __________________________ $32.90

Please make reservations as follows:

Date of Departure - ________________________________.

Reserve Single Room (1 person) Rate_ ________.
Double—Twin Beds Rate_________
Double Room (2 persons) Rate. ________.
Parlor Suite Rate_________.
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EFFECT OF DILUTION BOTTLE MIXING METHODS ON PLATE
COUNTS OF RAW-MILK BACTERIA’

C. N. Hunranen®, A. R. Brazis’, W. L. ARLEDGE?,
E. W. Coox’, C. B. DonNELLY®, R. E. GInN', J. N.
Murrny®, H. E. Raxvorpe®, E. L. SING", AND
D. 1. TaompsoN™

(Received for publication December 17, 1969)

ABSTRACT

Forty-six raw milk samples were analyzed for plate counts
at 32 C by eight different laboratories; each using three mix-
ing procedures for the initial dilution. These were: five
inversions in a 5 sec period, 15 inversions in a 15 sec period,
and the “standard” method of twenty-five, 1 ft long, vertical
cycles in a 7 sec period. The standard method gave the
highest bacterial counts (71.1 x 10°/ml average) the 15-15
method was second highest (60.4 x 10°/ml average) and the
5-5 method was lowest (57.8 x 10°/ml average). The stan-
dard method gave significantly higher (P<0.01) bacterial
counts than the other two. The inversion methods were not
significantly different from each other.

Tests of reproducibility (pooled average variances for each
method) did not show any significant differences between
mixing methods. There were significant differences in re-
producibility between laboratories. There was evidence of
interaction between mixing methods by samples and mixing
methods by investigators.

Standard Methods (1) recommends a certain meth-
od of mixing dilution bottles for plating bacteria from
milk. The method consists of twenty-five, 1 ft long,
vertical cycles in a 7 sec period. Although the origin
of the specific features of this method has been docu-
mented in the 4th edition of Standard Methods (1923)
it differs considerably from that described in the orig-

A contribution from the Subcommittee for the Examination of
Milk and Milk Products, Applied Laboratory Methods Com-
mittee, International Association of Milk, Food, and Environ-
mental Sanitarians, Inc,

*Fastern Utilization Research and Development Division, U.
S. Dept. of Agriculture, Philadelphia, Pa. 19118 (Chairman
of the Subcommittee).

“Food and Drug Administration, 1090 Tusculum Ave., Cincin-
nati, Ohio. 45226 (Chairman of the Applied Laboratory
Methods Committee).

“Southeast Milk Sales Association, POB 1099, Bristol, Va.
24201.

3Quality Control Laboratory, Industrial Highway, Southamp-
ton, Pa. 18966.

"Food and Drug Administration, 1090 Tusculum Ave., Cincin-
nati, Ohio 45226.

“Quality Control Laboratory, 2274 Como Avenue West, St.
Paul, Minn. 55108.

8Texas State Dept. of Health, Austin, Texas 78756.
‘Department of Animal Science, Texas A and M University,
College Station, Texas 77843.

Moseley Laboratories, 3862 E. Washington St., Indianapolis,
Ind. 46201.

UGtate Laboratory of Hygiene, 437 Henry Mall, Madison, Wis.
53706.

inal research article (2). This method was believed to
produce results of analyses which were more repro-
ducible from laboratory to laboratory. The method
is vigorous enough to be exhausting, especially for
women, when large numbers of samples are being
tested. The present study was. undertaken to deter-
mine whether less vigorous mixing techniques would
give results comparable to the “standard” method.

A blender procedure for mixing milk has been de-
scribed by Wanser and Hartman (9). They found an
average increase in “total” plate count of 44% when
either the raw milk or the initial dilution was blended
for 30 sec to 1 min. This method would not be ap-
plicable to the routine study of large numbers of raw
milk samples. Hartman and Huntsberger (7), stud-
ied various factors influencing the microbial count
of frozen foods, including the degree of mixing of
diluticn blanks. They found significant differences
between workers and degree of shaking and also
found a worker-shaking interaction. These effects
were observed after a Waring blendor homogeniza-
tion of the original frozen food.

The worker-to-worker reproducibility has been re-
ported for split samples of egg salad by Messinger
(8) and for milk by Donnelly et al. (4, 5). The con-
cept of using split samples is statistically sound since
one great source of variation, between samples, is
greatly reduced or eliminated. Split samples also are
a great help in detecting “outliers” as shown by Don-
nelly et al. (4, 5). The procedure used in this study
was based on an analysis of variance for obtaining
significant differences between mixing methods with
each investigator choosing his own milk samples.
This meant that the “between samples” variation
would be larger than the split samples but this
would be compensated for by analyzing more samples.

MATERIALS AND METHODS

Mixing techniques

Eight different laboratories participated in this study.
Each secured its own raw milk samples, usually from farm
bulk tanks. The assay methods were those recommended by
Standard Methods (1) with the exception of two methods of
dilution bottle mixing. Three techniques were compared for
their efficacy in enumerating raw-milk bacteria: the “standard”
method of twenty-five, 1 ft long vertical cycles in 7 sec; five
inversions in 5 sec (5-5 method); and 15 inversions in 15 sec
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(15-15 method). These two inversion methods were selected
for comparison with the standard method since they could be
readily duplicated from laboratory to laboratory and were
free of any significant fatigue factor when assaying large
numbers of samples. The standard method is rather tiring for
persons of limited physical endurance and is more likely to
vary because of subjective factors such as length of stroke,
duration of stroke, physical condition of the operator, etc.
The time intervals of 5 and 15 sec were considered to be
in an acceptable range for routine assay purposes.

Calculation of plate counts

Each method was replicated once and duplicate plates were
usually poured. The total plate counts per ml raw milk were
calculated from the 10-* or 10-* dilutions and usually the
dilution showing a count between 30 and 300 colonies per
plate was accepted. In some instances neither dilution fell
completely in this range. In these situations the counts from
a single dilution were used to avoid dilution errors. The total
counts for the samples were transformed logarithmically to
normalize the distributions and to ensure more nearly equal
variances between the populations studied.

Statistical analyses

Generally _accepted procedures for statistical evaluation
were used to determine analyses variances. A missing value
for one investigator was “synthesized” by a statistical formula
(3):-

X = (k= 1) (t—=1)

S T F T =G
where k is the number of blocks, t is the number of treat-
ments, B is the total of all remaining observations in the block
containing the missing observation, T is the total of remaining
observations in the treatment containing the missing value,
and G is the total sum of observations. The use of this syn-
thetic observation necessitated a corresponding one degree of
freedom reduction in total and error degrees of freedom in
the analysis ‘of variance table (Table 1).

The analysis of variance for determining the difference be-
tween treatments was performed using the average of two
duplicate petri dishes for each replicate of the method, when
duplicate plates were made by the investigator. The results
of Investigator No. 2 were from single plates. Two analysts,
each of whom counted the colonies on one set of duplicate
plates, comprise the results reported for Investigator No. 5.
These counts by the two analysts were combined for the
statistical analysis. The results of Investigator No. 8 also were
obtained by two analysts each of whom assayed different ali-
quots of the same milk samples using two replicates each and
duplicate petri dishes. For samples 41 to 46 inclusive the
analysis of variance of treatment effects was based on the
results of Investigator No. 8, Analyst a.

The data were further analyzed to determine reproduci-
bility between methods, investigators, samples, duplicate petri
dishes, and replicate milk samples. These analyses were per-
formed by. calculating single degree-of-freedom variances
between paired observations, pooling these variances, and
dividing by the total number of degrees of freedom to ob-
tain a pooled average variance. These pooled average var-
iances were then tested by the null hypothesis against each
other. All tests of significance were at the 1% level.

Resurts AND DiscussioNn

Average counts for different mixing methods

Table 1 presents the arithmetic averages for in-
vestigators, samples, and treatments. The averages
for samples were obtained by averaging over repli-
cate milk samples and duplicate petri dishes for a

TABLE 1. AVERAGES OF BACTERIAL COUNTS OBTAINED BY THREE
MIXING METHODS

Mixing method

Investi-

gator 5-5% 15-15" STD®
Milk Sample No. No. (X 10-3) (X 10-3) (X 10-3)
1 1 47.8 61.0 57.5
52 18.3 19.7 18.8
3 52.2 48.2 64.2
4 88.5 86.8 84.8
5 55.8 45.0 40.8
6 53.0 51.8 65.5
Average: Investigator No. 1 52.6 52.1 55.3
7 2 6.70 7.60 ~13.2
8 4.10 5.00 4.70
9 76.0 58.5 120.0
10 15.0 21.1¢ 68.5
11 40.5 43.0 134.0
12 6.60 5.15 6.60
13 18.4 17.2 26.7
14 20.6 22.0 52.5
Average: Investigator No. 2 23.4 22.5 53.2
15 3 1615 153.8 1675 °
16 44,0 43.8 452
17 55.2 56.2 55.0
18 68.5 74.2 75.2
19 69.2 68.0 105.2
20 110.2 116.0 94.0
Average: Investigator No. 3 84.4 85.3 9u.4
21 4 236 29.3 29.6
22 86.0 91.8 92.0
23 73.8 90.2 92.8
24 18.8 31.8 32.5
25 725 86.5 88.0
26 35.8 51.2 49.8
Average: Investigator No. 4 51.7 63.5 64.1
27 ; 5 445 50.0 86.2
28 18.5 19.6 21.5
29 92.5 86.2 83.8
30 100.5 99.2 109.2
Average: Investigator No. 5 51.2 51.1 60.2
31 6 9438 105.8 130.5
32 : 33.2 30.2 56.8
33 65.8 61.8 77.2
34 49.0 48.8- 48.0
35 33.2 29.8 30.5
36 53.5 60.5 55.8
37 43.2 48.2 58.8
Average: Investigator No. 6 53.2 55.0 65.4
38 7 955 103.5 157.5
39 5.08 5.35 6.15
40 21.8 16.5 29.5
Average: Investigator No. 7 40.8 41.8 64.4
41 8 91.0 145.0 152.5
42 215.0 267.5 242.5
43 34.0 375 37.5
44 32.5 37.8 43.2
45 200.0 150.0 147.5
46 ) 59.2 63.5 74.0
Average: Investigator No. 8 105.3 110.7 116.1
Average all investigators 58.81 61.99

‘Five inversions in 5 sec.
"Fifteen inversions in 15 sec.

‘Technique of Standard Methods.
‘Based on one analysis; duplicate value missing.
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TABLE 2. ANALYSIS OF VARIANCE SUMMARY"

Line Degrees of Significant
No. Source of variation freedom Sum of squares Mean square F ratio P<0-01
A Milk Samples 45 38.524582 0.856101 71.04 Yes

B Investigators 7 13.646441 1.949492 2.98 No

C Samples Within Investigators 38 24.878141 0.654688 282.92 Yes
D Treatments 2 0.6058 0.3029 25.13 Yes

E Standard vs 5-5 and 15-15 1 0.5788 0.5788 48.03 Yes

F 5-5 vs 15-15 1 0.0266 0.0266 2.21 No

G Treatments Times Samples 90 1.498461 0.016650 7.19 Yes
H Investigators Times Treatments 14 0.582598 0.041614 3.45 Yes

1 Investigators Times Standard vs Others 7 0.515226 0.073604 6.11 Yes

T Investigators Times 5-5 vs 15-15 7 0.065028 0.009290 0.78 No

K Treatments Times Samples/Investigators 76 0.915863 0.012051 5.21 Yes

L Error 137 0.317034 0.0023141

Total . IQ! 274 40.945877

aThe F values were derived from the folléwing ratios: A/K, B/C, C/L, D/K, E/K, F/K, G/K, H/K, I/K, K/L, J/K

TaBLE 3. POOLED SINGLE-DEGREE-OF-FREEDOM VARIANCES FOR TESTING HOMOGENEITY OF VARIANCES BETWEEN MIXING
METHODS AND INVESTIGATORS®
Investigator Average
number 5-5 method 15-15 method Standard method variance
df df df
1 0.0006301 (12) 0.0038649 (12) 0.0009321 (12) 0.0018090
3 0.0069768 (12) 0.0035150 (12) 0.0021674 (12) 0.0042197
4 0.0002650 (12) 0.0002235 (12) 0.0002990 (12) 0.0002625
6 0.0038067 (14) 0.0050020 (14) 0.0034715 (14) 0.0040934
7 0.0671378 (6) 0.0046374 (6) 0.0025987 (6) 0.0047913
8a 0.0061374 (12) 0.0022679 (12) 0.0048621 (10) 0.0043966
8b 0.0099628 (12) 0.0037494 (12) 0.0099592 (12) 0.0078905
Total (80) (80) (78)
Average Variance 0.0049881 0.0033229 0.0034700 0.0038621
F Value with
average variance of
15-15 method the
denominator 1.47° 1.1°

“The above variances were obtained by calculating variances between duplicate plates, using logarithmically transformed

colony counts.
"Not significantly different at 1% level.

total of four observations. An exception was the re-
sult of Investigator No. 2 where the figures repre-
sented replicate milk samples but only single plates.
A value missing for Investigator No. 2 (sample 10)
was “synthesized” by the technique reported above.

The standard method of mixing the dilution bottles
gave the highest average counts; the 15-15 method
was second highest and the 5-5 method was lowest.
This table shows the great variations in average counts
by mixing methods depending on the sample of milk
analyzed and emphasizes the necessity of assaying a
large enough number of samples to get meaningful
results. The variability of the plate count method
is illustrated by the results in this table where 10
of the 46 samples gave the highest counts using the

15-15 method. Eight of the 46 gave highest counts
using the very gentle 5-5 method. These results are
further analyzed below by analysis of variance tech-
niques.

Investigator and sample variances

A summary of the different variances which might
have been expected in an experiment of this type is
shown in Table 2. The very large F ratio obtained
for sample variances was not unexpected since raw
milk samples are known to show great sample-to-
sample variations in bacterial counts. There were
no significant differences between investigators at
the predetermined 1% level of significance (critical
F ratio was 3.15). At a lower, 5% level of significance

—
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the encountered ratio of mean squares of 2.98 would
exceed the critical F ratio of 2.26. This indicated
that the number of investigators used in this experi-
ment was adequate and nearly optimal. If the F
ratio for investigators had been very small, it might
have indicated that too many investigators (or lab-
oratories) had been used and were being “wasted.”

Treatment variances

The F ratios of lines D, E, and F of Table 2 show-
ed the treatment effects to be real and were shown
to result from the higher values obtained by the
standard method over the other two (line E, Table
2). The difference between the 5-5 and 15-15 meth-
ods was not significant, even at the 5% level of con-
fidence. A study of many more samples might have
shown a difference although this aspect of the prob-
lem was not important enough to warrant further
consideration.

Interactions

The interactions investigated, lines G-K in Table 2,
indicated that there were differences in the responses
of different samples to the three mixing methods. The
average values for bacterial counts from Table 1
also demonstrated this type of sample versus mixing
method interaction, since not all milk samples tested
gave the highest counts with the standard mixing
technique. This could have been a reflection of the
types of bacteria present in the milk samples. Chains
of some strains of Leuconostoc citrovorum, for in-
stance, were found by Goel and Marth (6) to be
shortened when subjected to the standard shaking
procedure. It is also possible that certain samples
of milk contained higher amounts of agglutinins, per-
haps as a result of recent udder infections—these ag-
glutinated clumps of bacteria might show greater
break-up than the normal bacterial masses in milk.

The potentially more serious interactions obtained
from these studies showed that there was a highly
significant difference between treatments depending
on the particular investigator (line H). This indi-
cated a possible “favoring” of one method over an-
other. A further analysis of this “favoring” indicated
that it was perhaps caused by an unconscious bias
for the standard method over the other two inversion
techniques (line I). These interactions, however,
were completely accounted for in the statistical treat-
ment and did not negate the conclusion that the
standard method was superior to the inversion meth-
ods (line E). ‘

Reproducibility of results of three mixing methods
An important consideration in developing new
methods or in comparing one method with another
is the difference in variation (reproducibility) be-
tween replicates of the methods under study. In the
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study reported here, these variances were determined
by an analysis of the pooled and averaged variances
of the three methods using the plate-to-plate dif-
ferences within replicates as the source of variation.
The results are shown in Table 3. The statistical
null hypothesis of equal mean variances for the three
methods was tested using the ratios:

5-5 method average variance

15-15 method average variance
and
standard method average variance

15-15 method average variance
A higher pooled variance was obtained with the 5-5
method; however, the F ratio of 1.47 for the 5-5
method average variance/15-15 method average var-
iance did not exceed the critical F at the 1% level of
significance. The ratio was significant at the 5%
level.

It appeared therefore that the least vigorous mix-
ing method of five inversions in 5 sec was the least
reproducible between laboratories and that the other
two methods were about equal.

Reproducibility between investigators

The primary purpose of this study was to investi-
gate the effect of mixing methods on mean bacterial
counts and on reproducibility between methods; how-
ever the data in Table 3 also show the pooled and
averaged variances obtained for each investigator.
These variances were all well within the variance of
log plate counts suggested by Donnelly et al. (4, 5),
of 0.012. The pooled variances of Table 3 show that
there were great differences in precision between
investigators (or laboratories, since the investigators,
except 8a and 8b, were also in separate laboratories).
The lowest average variance, 0.0002625, was attained
by Investigator No. 4 while the highest, 0.0078905,
was that of Investigator No. 8b. Investigator 8a, in
the same laboratory as 8b, had a lower variance. Bart-
lett’s and Cochran’s tests for homogeneity of variances
showed the between-investigator average variances
to be significantly different. Inspection of the in-
vestigator average variances showed most of this dif-
ference to be due to the very low average variance of
Investigator No. 4. The explanation for these varia-
tions in precision is not known but would be impor-
tant, since it would be in the interest of all laborator-
ies to adopt the procedures which would give the most
reproducible results.

The wide range of precision between investigators
does not necessarily negate the F test of the analysis
of variance since the populations of interest were
methods rather than investigators and because the
F test is powerful enough to yield satisfactory results
even with such widely differing population variances.
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A STATISTICIAN LOOKS AT GRADING
BY ATTRIBUTES

(Part two of three parts)
BY RicHarRD P. BARTLETT, [R.
Director, Statistical Staff, C&MS, USDA

Grading is not new. For centuries, those who sold
products of any description have “graded” these
products into varying levels of quality. This grad-
ing of products might be very simple, or it might
be quite complicated, but it has been felt to be an
important aspect of marketing because the grade
indicates the varying levels of value or price within
a given product.

Grading historically has involved:

® Size—Such as sixpenny (2-inch) or tenpenny
(3-inch) nails or “Extra Large” (27 ounces per dozen)
or “Large” (24 ounces) eggs.

® Content—The medieval “assizes” of bread fized
taxation and prices based on the quality-wheat con-
tent of the bread. And modern beef “yield” grades
measure the expected yield of lean meat—or retail
cuts—from a carcass.

® Appearance—More than a century ago, cotton
was graded as “Good,” “Middling,” etc., the same
terms used now for cotton classing. Grades for
poultry and many fruits and vegetables today weigh

,heavily on appearance factors.

® Usability—The grades “U. S. Prime” and “U. S.
Choice” refer to the tenderness and “eatability” of
the beef or lamb graded—that is, they provide a
guide as to how to use and cook the meat.

But regardless of what factor or factors are specifi-

cally being measured, the grading of products is still
done much the same way as it's always been done.
Someone examines the product—or a representative
sample of the product—compares it with a standard
sample or detailed descriptive standard, and judges
the quality on how well the product matches the
standard.

This is the process we cali grading, a process which
in the U. S. Department of Agriculture is a half-
century old and is widely used and respected as
vital in the marketing of agricultural products. But
on an experimental basis, something new is being
tried in grading.

This new approach is called “grading by attributes.”
It's a scientific statistically sound way of determining
if a product meets specific standards, with minimum

Joss of time and maximum economy.

But to understand how the new system works, we
must know something about the way grading is now
being done—and has been done for many years. So
let's take a typical example—grades for frozen as-
paragus.

The grader—a highly trained quality specialist, us-
ually with a college degree—looks at a reoresentative
sample of the product. As he must weign « aumber

(Continued on Page 276)
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THE EFFECT OF GLYCOLS ADDED TO DISINFECTANT-DETERGENT
SOLUTIONS UPON AEROSOLIZED TEST MICROORGANISMS

DonaLp T. BRAYMEN AND JoSEPH R. SONCER

The National Animal Disease Laboratory
Animal Disease and Parasite Research Division, ARS, USDA
P. O. Box 70, Ames, Iowa 50010

(Received for publication January 15, 1970)

ABSTRACT

Microorganisms that are aerosolized by high pressure clean-
ing methods are not appreciably affected by most disinfectant-
detergent solutions when in this state. Since glycols are one
of the few chemicals recognized as successful aerial disin-
fectants, it was suggested that the addition of certain glycols
to these solutions would lower the concentration of suspended
microorganisms. To test this possibility, triethylene and
propylene glycol and lactic acid were added to phenolic
disinfectant-detergent solutions. It was determined that there
was no substantial reduction in the concentration of two
aerosolized test microorganisms when the glycols were added.
It is postulated that high relative humidities, 90% and above,
are responsible for the failure of the glycols to reduce micro-
organism concentration during the high pressure spray ap-
plication of the solution. Our findings indicate that the ad-
dition of glycols to disinfectant-detergent solutions for control
of aerosolized microorganisms is not warranted.

Aerosols of viable microorganisms are generally
produced during the cleaning of contaminated sur-
faces, especially if high pressure sprayers are used.
Aerosols containing microorgansims are a potential
threat to sterile procedures and, if pathogenic, a
potential infection threat to susceptible animals and
man. In a previous study (I) of microorganisms
aerosolized by cleaning procedures, one of the au-
thors noted that one of four phenolic disinfectants
studied was much more effective in reducing num-
bers of airborne bacteria than were the other three.
Since it contained a. glycol as the most obviously dif-
ferent component, it was theorized that its specific
activity resulted from the glycol. Glycols are recog-
nized as one of the few successful aerial disinfect-
ants and have been used for this purpose commer-
cially.

This study was initiated to determine whether or
not addition of certain glycols and related chemicals
to disinfectant-detergent solutions would lower the
concentration of airborne microorganisms in the im-
mediate cleaning area during a spray cleaning pro-
cedure.

MATERIALS AND METHODS

Aerosol production

An 18-hr broth culture containing 8 x 10% Serratia mar-
cescens ATCC 274 per ml and a broth suspension of Esche-
richia coli B T-3 bacteriophage containing 9 x 10° plaque-

forming units per ml were used as test organisms. Aerosols
of these microorganisms were generated by a DeVilbiss 841
nebulizer (DeVilbiss Co., Somerset, Pa.) at the rate of 1.5
ml per minute.

Aerosol sampling

Aerosol samples were collected with all-glass liquid im-
pingers (AGI) (Ace Glass, Inc., Vineland, N. J.) at the rate
of 12 liters of air per minute. Each impinger contained 10
ml of phenol red broth base containing 1% dextrose and 1%
Tween 80.

Microorganism assay

Aerosol sampling fluids were assayed for S. marcescens and
T-3 phage using standard methods and standard plate count
agar for S. marcescens and an agar overlay method described
by Songer et al. (4) for T-3 phage.

High pressure cleaner

A high pressure cleaning device (Kleen King, Britt, Iowa)
with a nozzle pressure of 500 psi (35 kg/cm?) and a flow
rate of 6 liters per minute was used to apply the disinfectant-
detergent solutions.

Disinfectant-detergent solutions

Three commercially available phenolic disinfectant-deter-
gents referred to as A, B, and C were used. The brand and
exact formulation of these disinfectant-detergents are irrele-
vant to this study. One per cent working solutions were pre-
pared in 50 C tap water. Except where noted, 0.4% propy-
lene and triethylene glycol and lactic acid were added to
the solutions. This amount was considered the maximum
that could be incorporated into a disinfectant-detergent con-
centrate. Lower concentrations of propylene glycol were
used in one portion of the study for comparison purposes.
The approximate quantity of glycol introduced into the air
by the sprayer was determined indirectly from the assay of
the air for Rhodamine B dye (Allied Chemical Corp., New
York, N. Y.). The dye (.001%) was added to the disinfectant-
detergent solution in two trials. The dyé from the air was
collected in AGI’s and the fluid was assayed with a Turner
Model 111 fluorometer (Turner Assoc., Palo Alto, Calif.).
After spraying 25 liters of solution, the dye content was 0.013
ug/liter of air. This would indicate that the 0.4% glycol
solution used would result in a 5.2 pg/liter concentration in
the air. Glycol concentrations in the air of 40.0 ug/liter
when vaporized by heat and 3.4 pug/liter when dispersed
by nebulizer were calculated from the dispersion rate, room
volume, and ventilation.

Room

The experiments were performed in a room having a 33.3
m® volume and a 3.3 m?/minute ventilation rate. The tem-
perature was maintained at 25 C. Relative humidity (RH)
varied from 55 to 60% however, it immediately rose to
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Figure 1. Arrangement of room showing relative position
of the equipment used. A. All-glass impinger. B. Nebulizer.
C. Sprayer. D. Sprayer nozzle.
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Figure 2. The effect of using different solutions in sprayer
on the survivial in air of S. marcescens. Survival in the pres-
ence of water spray alone constitutes 100%. This corresponds
to 2,000 = 200 microorganisms per liter of air.
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Figure 3. The effect of using different solutions on the
survival in air of T-3 phage. Survival in the presence of

water spray alone constitutes 100%.  This corresponds  to
620 =+ 60 microorganisms per liter of air,

> 90% when the sprayer was started. Figure 1 shows the
relative location and position of the equipment in the room.
The sprayer nozzle was fixed 0.6 m from the wall and the
samplers were placed 1.7 m from -and’facing toward the
opposite wall. L g

The procedures furnishing first data were repeated 4 times.
After reproducibility was assured, duplicate procedures were
employed except for those involving lactic acid, nebulization,
and heat vaporization of glycol which are results of a single
set of duplicate samples.

REesuLTs

The effectiveness of disinfectant-detergent solu-

tions with and without glycols and lactic acid in re-

ducing the number of airborne microorganisms are
presented in Fig. 2 and 3. :

As a basis for comparison, survival of airborne mi-
Croorganisms exposed to plain water spray constituted
100% survival. The 100% survival baseline for S.
marcescens was 2,000 == 200 bacteria per liter of air
and 620 = 60 organisms for T-3 phage.

As shown in Fig. 2, 0.4% propylene and triethylene
glycol added to water actually enhanced the survival
of S. marcescens to 107% of that in a plain- water
spray. The disinfectant-detergent solutions A, B,
and C without added glycol reduced the number of
S. marcescens. A 1% solution of C was the most ef-
fective, reducing the number of surviving bacteria
to 64%, followed by B with 71%, and A with 80% of
the number in sprays of water. When 0.1, 0.2, and
0.4% propylene glycol were added to the disinfectant
solution B, survival increased to 104%, 87%, and 84%,
respectively. Higher concentrations of glycols were
not considered practical.

A 1% solution of disinfectant- A containing 0.4%
propylene glycol or 0.4% triethylene glycol was only
slightly more effective than the disinfectant alone.
Eighty per cent of the airborne S. marcescens sur-
vived when disinfectant-detergent solution A was
used. This was reduced to 72% with addition of
propylene glycol and to 68% with triéthylene glycol.

The results obtained using T-3 phage are shown
in Fig. 3. The percentage of airborne T-3 phage
surviving exposure to aerosols of 1% solutions of
disinfectants A, B, and C were 82%, 56%, and 103%, re-
spectively. One per cent solutions of»divsinfectant A,
containing 0.4% propylene glycol and 0.4% triethylene
glycol, reduced the viable T-3 phage to 69% and 45%,
respectively. Surviving airborne. T-3 phage. were re-
duced to 40% when 0.4% propylene glycol was added
to 1% disinfectant-detergent B, but only to 97% when
added to disinfectant-detergent C. s

When 3.4 pg of propylene glycol per liter of air
was nebulized simultaneously with the spraying of
a 1% solution of disinfectant-detergent A, the T-3
phage survival increased- to 111%. When the conr-
centration of propylene glycol was. increased to 49
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wg/liter of air by heat vaporization, T-3 phage was
reduced to 49%.

Spraying with 1% solutions of disinfectant-deter-
gents A and B containing 0.4% lactic acid resulted in
T-3 phage survivals of 9% and 8%, respectively. This
was the most effective additive tested.

Discussion

The effective concentration of glycols and similar
materials for aerial disinfection has been reported as
3.5-5.5 ug/liter of air. Glycols are most effective
at 40-60% RH (2, 5). In our studies, a glycol con-
centration of 5.2 ug/liter of air was generated from
a solution of disinfectant-detergent and glycol with
a high pressure sprayer. This technique was only
slightly effective in reducing airborne microorganisms.
During the procedure, the RH exceeded 90%. The
high RH could possibly account for the failure of
normally effective concentrations of glycols.

Shaw (3) found aerosolized lactic acid to be an
effective aerial disinfectant at high RH. Our results
would tend to confirm his findings.

From these studies, it is concluded that propylene
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and triethylene glycols are not effective as aerial dis-
infectants when incorporated into disinfectant-deter-
gent solutions. The glycols are most effective when
the RH is in the 40-60% range. The 90% RH én-
countered during spray cleaning would explain the
poor performance of the glycols on reducing num-
bers of airborne microorganisms. The superior per-
formance of a product in reducing numbers of air-
borne microorganisms would not depend on the gly-
col component.
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A STATISTICIAN LOOKS AT GRADING

(Continued from Page 273)

of quality factors before he assigns a grade, he as-
signs a numerical score to each factor and then totals
them to see how the product measures up.

Traditionally, frozen asparagus of the top grade
(U. S. Grade A) has to have a total score of at least
85 out of a possible 100 points, and also reach a
certain score on each quality factor. The scoring
system is based on four quality factors: color (20
points ), uniformity of length (10 points), absence of
defects (30 points), and character (tenderness, tex-
ture, and maturity) (40 points).

The grader examines each quality factor and as-
signs a score along a spectrum from “O” for the
poorest to the top score (say “20” for color) for the
best. This is a highly accurate and dependable
method of grading but it falls short of the optimum
in at least four ways:

1. It takes time for the grader to evaluate every-
thing, weigh the scores, and assign a grade. (Not
too much time, for grades do their work rapidly and
accurately. But in this fast-paced marketing system,
even a small saving in time can save money for the
industry.)

2. It involves a considerable amount of subjective
judgment on the part of the grader. Say the color

L g

for a sample of asparagus is not quite the “best”
color for asparagus, does the grader give it a score
of “17” (Grade A) or “16” (Grade B)? Only one
point difference could make the difference of many
dollars in value, and on a spectrum of 20 points, a
difference of one point is mighty hard to distinguish.

3. It is primarily designed for stationary lot grad-
ing—but has been adapted to in-plant grading—
where a grader examines the product as it comes
down the production line and lets the plant adjust
quality level during the manufacturing process. Since
the bulk of grading has shifted to in-plant, it is de-
sirable to have a grading system designed primarily
for in-plant grading.

4. It is based on a container of product as the
sample unit (or fraction of a container for large con-
tainers.) This requires the grader to remember
special rules and make special calculations for each
different sized container. It further has the effect
of giving one a different look at quality during any
given time of production—a “peek” when using small
containers—a “glance” when using medium size con-
tainers—a “look” when using larger containers.

Attribute grading answers all these needs. Here’s
how it works.

We determine statistically what the levels of

(Continued on Page 279)
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FEDERAL-STATE QUALITY PROGRAM FOR MANUFACTURING MILK'

HarorLp E. MEISTER

Dairy Division
Consumer and Marketing Service
United States Department of Agriculture
Washington, D. C. 20250

ABSTRACT

This paper describes the broad responsibilities carried out
by USDA in the field of inspection, grading, specifications,
standards, and quality assurance of manufacturing milk and
manufactured milk products. Effectiveness of this work de-
pends, in a large measure, on Federal-State cooperation and
on close working relationships between State regulatory agen-
cies and the industry. We believe that manufacturing milk
from the great majority of farms meets the present acceptable
quality level. However, some areas in the country lag in
milk quality and some individual farmers in all areas are not
doing their part to keep up with the rest of the Nation on
milk quality.

The past year shows tremendous effort by many States to
get needed legislation for quality and farm requirements for
manufacturing milk. If your State didnt get legislation
covering farm requirements, this is no excuse for delaying
action on milk quality improvement. Consumer interests are
insisting on action towards quality and wholesomeness of milk
and dairy foods. We must move forward now on manu-
facturing milk quality.

United States dairy farmers sold about 117 billion
Ib of milk last year—50% of this total was used for
production of manufactured dairy products, such as
butter; cheese; ice cream; and condensed, sterilized,
evaporated, and dry milks. It is not surprising, then,
that quality standards and quality improvement pro-
grams for milk for manufacturing are popular topics
for discussion. Also, it is interesting to note that only
about 30% of the total milk sold by farmers is classi-
tied as milk for manufacturing. Surplus bottling
grade milk makes up the difference in total amout
used for manufacturing. And this “surplus” milk can-
not be disregarded when we talk about quality im-
provement and protection of quality of the total sup-
ply of manufacturing milk.

The Dairy Division of the United States Depart-
ment of Agriculture’s (USDA) Consumer and Mar-
keting Service has been a strong force in the de-
velopment of quality standards and specifications.
These standards and specifications are contained in
three categories: (a) quality grade standards and
Federal specifications; (b) specifications for dairy
processing plants; and (¢) standards recommended
f‘or adoption by State regulatory agencies.

1Presented at the Fifty-sixth Annual Meeting of the Inter-
national Association of Milk Food, and Environmental Sani-
tarians, Inc., Louisville, Kentucky, August 17-21, 1969.

STANDARDS

Examples of quality standards are the U. S. Grades
AA, A, and B for butter and Cheddar cheese, and
U. S. Extra and Standard Grades for nonfat dry milk
and dry whole milk. USDA grade standards for but-
ter were first issued in 1919—over 50 years ago. As
with all quality grade standards, the butter standards
have been revised and tightened a number of times
over the years taking into account general improve-
ments in quality of milk and cream and manufactur-
ing technology. Twenty-two Federal specifications
for dairy products have been developed by USDA for
the use of military and civilian agencies of the Fed-
eral Government and are available for use by the
States and private institutions.

SPECIFICATIONS

In the second category are USDA’s General Specifi-
cations for Dairy Processing Plants which have been
in use since the mid-1950’s. These specifications
were issued in recognition of the importance of con-
dition of plant and equipment, processing procedures,
and sanitary practices in the keeping quality, whole-
someness, and uniformity of the finished products.
The latest revision of these specifications was pub-
lished in the Federal Register in 1967 and serves as
the basis for inspection and approval of plants for
USDA inspection and grading services.

USE OF STANDARDS AND SPECIFICATIONS

How are the grade standards and plant specifica-
tions used?

USDA’s inspection and grading services on prod-
ucts and plant inspections are for voluntary use and
fees are charged to cover costs. The services are
available for use nationwide under a master Federal-
State cooperative agreement. A total of 43 State
agencies have signed this agreement; 42 of the 43 are
Departments of Agriculture.

In fiscal year 1969, 3.8 billion Ib of manufactured
dairy products were officially inspected or graded.
There were 5,400 dairy plant inspections. More than
1,400 dairy manufacturing plants are currently ap-
proved as meeting the requirements of the General
Specifications.
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These 1,400 plants account for over 75% of the U. S.
production of butter, Cheddar cheese, evaporated
milk, sweetened condensed milk, and dry milk. Their
names and locations are included in a list published
quarterly by USDA entitled Dairy Plants Surveyed
and Approved for USDA Grading Service. The list
gives recognition to processors of manufactured dairy
products in much the same way as the listing of fluid
milk plants in the publication Sanitation Compliance
and Enforcement Ratings of Interstate Milk Shippers.

In order to maintain USDA approval all plants are
inspected at least twice a year, except dry milk plants
which are inspected 4 times a year.

STANDARDS FOR STATE ADOPTION

USDA’s third category of standards includes those
recommended for adoption by State regulatory agen-
cies. There are two at present: (a) Recommended
Standards for the Manufacture of Frozen Desserts
for Adoption by State Regulatory Agencies, publish-
ed in June 1968; and (b) Minimum Standards for
Milk for Manufacturing Purposes and Its Production
and Processing Recommended for Adoption by State
Regulatory Agencies, published in 1963.

All of the USDA inspection and grading and stand-
ardization work as well as development and publica-
tion of the standards recommended for adoption by
State agencies is authorized by the Agricultural Mar-
keting Act of 1946. The Act authorizes and directs
the Secretary of Agriculture “. . . to develop and im-
prove standards of quality . . . and recommend and
demonstrate such standards in order to encourage
uniformity and consistency in commercial practices.”

STANDARDS AND FARM REQUIREMENTS FOR
MANUFACTURING -MILK

Looking back over the past year we see a good
deal of activity by Federal and State agencies and
others concerning quality standards and farm re-
quirements for manufacturing milk.

A working group of representatives from the Dairy
Division of USDA’s Consumer and Marketing Serv-
ice, the U. S. Public Health Service, and the Food
and Drug Administration agreed upon a set of pro-
posed quality and farm requirements for manufactur-
ing milk. We believe you will be interested in know-
ing that these requirements are essentially the same
as those contained in the 1963 Minimum Standards
for Manufacturing Milk Recommended for Adoption
by State Agencies, except for changes as follows: (a)
farm water supply (the requirements of the appli-
cable State regulatory authorities will be used as the
basis for approving water supplies) (b) quality re-
quirements for milk (the methylene blue test as a

recommended test for classifying milk has been
deleted; Class 2 (acceptable) milk from individual
producers will be reduced from 3 million direct micro-
scopic clump count per milliliter to 1 million, 3 years
after adoption of the standard; the comparable re-
sazurin reduction times for 1 million DMCC milk
will be: can milk—not less than 2 hrs; and bulk milk
—not less than 3 hrs; and the detailed program of the
National Mastitis Council for detection of abnormal
milk is included).

From the outset of our discussions with the U. S.
Public Health Service and the Food and Drug Ad-
ministration, there was good agreement on the need
for improvement in quality of manufacturing milk
and for more attention to farm requirements. We
are not certain at this time what will be the next
action to be taken on these proposed standards. If
we proceed toward a revision of the USDA Recom-
mended Standards for Milk for Manufacturing, we
will need to first issue a proposal in order to obtain
views and comments from State authorities and from
the industry.

In the past 9 months members of Dairy Division
met with State regulatory officials in 26 States. At
these meetings we reviewed with State officials the
existing State laws and regulations for manufacturing
milk and compared them with the USDA Minimum
Standards Recommended for State Adoption. We
discussed the present status of milk quality and farm
facilities, and the steps that would be necessary to
bring milk quality and farm requirements to the level
of the recommended standards. Also, we considered
reasonable and meaningful timetables to accomplish
the established goals. Coordination among the States
was discussed too—particularly as it involves appli-
cation of quality standards and farm requirements
for producers whose milk is shipped across State lines.
We participated in several regional meetings of States
to assist State officials with this problem.

[ will not attempt to review the hard work done in
the past year by many of the individual States to
obtain needed changes or new laws and regulations.
We know some State officials are disappointed at
the lack of action by their legislatures. For them it
means making an appraisal to see what action they
can take that is likely to obtain passage of the legis-
lation next time the legislature meets. In some States
their hard work paid off in the passage of new legis-
lation. -

Even though your State does not have fully ade-
quate laws and regulations for manufacturing milk
and farm requirements, much can be done to improve
milk quality with laws and regulations already avail-
able to you. C&MS’ Dairy Division is working close-
ly with the State regulatory agencies, but we believe
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much more can and must be done concerning milk
quality improvement than is being done today.

A NEw APPROACH?

Perhaps a new approach would help. For example,
State regulatory officials could make good use of
milk quality information provided under the USDA
plant survey program mentioned above. One of the
things we are doing on these inspections is making
direct microscopic counts on samples taken from
commingled milk in plant storage tanks. These counts
are included in the USDA plant survey reports, cop-
ies of which are furnished to the State regulatory
agencies. These records of DMC values are a good
index to the quality of milk processed in plants.
They show at a glance which plants are having
quality problems. This information should be very

helpful to the States in their quality improvement
efforts.  Our Inspection and Grading Branch Area
Supervisors are glad to discuss with regulatory offi-
cials and State sanitarians the test results for plants
in their State.

We are asking the plants to provide field service
to farmers who ship high count milk. However,
supervision of field service and attention to farm re-
quirements is a responsibility of the States—a re-
sponsibility that needs more attention in many in-
stances. Referring to my statement a moment ago—
even though your State regulations may not be as
complete as you would like, there is a fine opportun-
ity for us—States, industry, and USDA—to work to-
gether now using the tools at hand—the DMC and
other quality tests—to assist whére necessary in im-
proving the quality of your manufacturing milk.

A STATISTICIAN LOOKS AT GRADING
(Continued from Page 276)

quality should be, and we establish a rapid means of
determining quality level. We do away with the
“scoring” system and substitute a system of looking
for points in which a sample will depart from the
optimum. We use a constant sample unit size regard-
less of size of container being packed—assuring a
“look” rather than a “peek” at the production and
eliminating the special rules and calculations for
different sized containers. We call any factor that
detracts from the value of a product, a “defect.” -

Then all the grader needs to do is count these de-
fects and refer to a statistical table showing the
numbers of defects allowed within each grade. The
grade is automatically determined from the table.

For frozen asparagus we still use the same quality
factors, of course. But instead of assigning a nu-
merical score for color, for example, the grader
counts the times that a sample departs from best
color.

¢

We go even further. Defects are rated by level
of importance. A minor defect won’t affect the
usability of the product, but means the product is
not of best quality. A major or severe defect will
affect the usability. A critical defect will not only
affect the usability but also might make the product
unsafe or unusable.

The quality control chart identifies how many of
each type of defect is allowed in each size sample
for each grade.

The grading is speeded up because the grader mere-
ly counts defects. Subjectivity is minimized because
the standards describe the defects and the level of
defect completely. And the process is well-suited
to on-line inspection in the packing plant because
a running sample can be maintained by counting de-
fects on the line itself.

The third article in this series will describe the
sampling plans used in this process, what we mean
by acceptable quality level (AQL), and how the
statistician helps develop theses sampling plans and
quality control charts.
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ABSTRACT

Cheddar cheese was made by the stirred-curd procedure
from pasteurized milk inoculated with Salmonella typhimurium
and with a slow acid-producing strain of Streptococcus lactis.
The Most Probable Number technique was used to enu-
merate salmonellae in milk and in cheese during its manu-
facture and ripening. Salmonellae grew rapidly during man-
ufacture and limited additional growth occurred in cheese
during the first week of ripening at 13 C after which
there was a gradual decline in population. Salmonellae sur-
vived during ripening for up to approximately 7 months at
13 C and 10 months at 7 C. Cheese made in 2 of 5
trials exhibited a limited increase in number of salmonellae
during the first 2 weeks at 7 C followed by a decline in
population of these bacteria. Other cheeses held at 7 C ex-
hibited a reduction in number of viable salmonellae without
the initial increase. Growth of salmonellae during the early
stages of ripening and subsequent extended survival of these
organisms may, in part, be attributable to high moisture
(average 43.2%) and high pH (5.75 after overnight pressing)
of the cheese which resulted from use of a slow acid-pro-
ducing starter culture.

The increase in food-borne disease outbreaks in
the United States during the past 30 years has been
attributed both to mass production and distribution
of convenience foods and to an improved reporting
system. Even though milk and milk products were
among the first of the convenience foods to achieve
mass distribution, .disease outbreaks involving these
foods declined sharply after widespread acceptance
of pasteurization by the dairy industry and after
adoption of the grade-A milk ordinance many years
ago.

Salmonellosis is one of the major food-borne dis-
cases and recently it has received a great deal of
attention. Concern about this disease in the dairy
industry was prompted by the recovery, in 1966, of
Salmonella newbrunswick from nonfat dry milk (6).

According to a recent review by Marth (6), the
incidence of salmonellosis caused by consumption of

1published with the approval of the Director of the Research
Division of the College of Agricultural and Life Sciences,
University of Wisconsin.

contaminated cheese is quite low. Nevertheless, some
outbreaks, mainly of typhoid fever, have been re-
ported. Gauthier and Foley (3) described an epidem-
ic of typhoid fever which occurred in Canada in
1941 and resulted in 40 cases and six deaths. The
source of infection was 10-day old Cheddar cheese
made from raw milk which had been handled by a
typhoid carrier. Another outbreak of typhoid fever
involving Cheddar cheese was described by Foley
and Poisson (2). In this instance it was believed
that the cheesemaker’s wife, who had an active case
of typhoid fever, was responsible for contaminating
the cheese. Menzies (7) observed that 111 of 507
cases of typhoid fever in Alberta between 1936 and
1944 resulted from consumption of infected Cheddar
cheese.

Survivial of Salmonella typhi in Cheddar cheese
was studied by Ranta and Dolman (9). They mixed
the organism with the cheese and were able to re-
cover viable salmonellae after storage for one month
at 20 C. When the surface of cheese was inoculated
and the product then held at room temperature, sur-
vival of S. typhi was similar to that observed with the
cheese-organism mixture. It was further noted that
storage at a refrigeration temperature was accom-
panied by extended survival of salmonellae and that
the bacteria penetrated into the cheese to a depth of
4-5 cm in 17 days.

Campbell and Gibbard (I) inoculated milk with
S. typhi and used it to make Cheddar cheese. All
cheeses were ripened for two weeks at 14.4 to 15.6 C,
after which one cheese from each duplicate set was
transferred to storage at 4.4 to 5.6 C. At the lower
temperature seven out of 10 cheeses contained viable
S. typhi cells for more than 10 months, whereas at
the higher temperature the organism generally dis-
appeared after three months of ripening.

More recently Goepfert et al. (4) reported that
Salmonella typhimurium grew rapidly during the
manufacture of stirred-curd Cheddar cheese until
salt was added to the curd. They observed that

ae
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10 to 12 weeks of ripening at 13 C or 14 to 16 weeks
at 7.5 C were required before viable salmonellae
in cheese dropped to essentially undetectable levels.
Hargrove et al. (5) inoculated cheese milk with several
serotypes of salmonellae and were able to recover
these organisms from the resulting Cheddar cheese
for a period of 3 to 7 months. They concluded that
pH was the principal factor which governed survival
of salmonellae in cheese.

It is well recognized that insufficient production
of acid during cheese manufacture can permit staph-
ylococci, if present, to grow and produce enterotoxin
thus rendering the product unsafe for consumption
(10). Common reasons for inadequate formation of
acid include: presence of antibiotics in milk, a starter
culture infected with bacteriophage, or a slow acid-
producing strain of lactic streptococcus. Since no
reports have appeared on the survival of salmonel-
lae in Cheddar cheese made in a manner to pre-
clude development of sufficient acid, this work was
undertaken. A preliminary report on some of the
results has been presented (8).

MATERIALS AND METHODS

Bacterial cultures
A 24 hr old nutrient broth culture of S. typhimurium (De-
partment of Bacteriology, University of Wisconsin) was add-
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Figure 1. Growth curve of Salmonella typhimurium during
the manufacture of low-acid stirred-curd Cheddar cheese.
Each point represents the average value for five vats of
cheese. (A) Milk after (5 min) addition of starter and Sal-
monella, (B) Curd prior to cutting, (C) Whey after cooking,
(D) Curd after draining, (E) Curd prior to hooping, (F)
Cheese after pressing overnight.

TaBLE 1. TYPICAL MANUFACTURING SCHEDULE OF LOW-ACID
STIRRED-CURD CHEDDAR CHEESE MADE FROM 440 LB LOTS OF
PASTEURIZED MILK INOCULATED WITH Salmonella typhimurium.

Titratable

Steps Time Temperature acid (%) pH

Add starter 8:30 am. 312 C (88 F) 0.155
1

9
2 C (88 F) 0.16

Add rennet 9:15 3
(39.6 ml/440 1b milk)
Cutting curd 9:50 312 C (88 F) 0.09
Steam on® 10:05 31.2 C (88 F)
Steam off 10:35 40.6 C (105 F)
Drain® 12:25 pam. 406 C (105 F) 0.10 6.39
Stir and salt 1:00
(5.87 oz)°®
Stir and salt 1:20 .
(5.87 oz)
Stir and salt 1:40.
(5.87 oz)
Hoop* 92:925 0.15 6.18
Press 2:40

Vacuum on
(25 in. vacuum)

Vacuum off 10:20

9:30 a.m. (next morning)

*To this point, 40 min additional time required over normal
procedure.
"To this point, 55 min additional time required over normal
procedure.
“To this point, 70 min additional time required over normal
procedure.
"To this point, 90 min additional time required over normal
procedure.

ed to pasteurized milk to result in an initial level of ap-
proximately 100 salmonellae per milliliter of milk. The cul-
ture of S. typhimurium was maintained by daily transfer
in nutrient broth.

A slow acid-producing strain of Streptococcus lactis (Dr.
G. W. Reinbold, Department of Food Technology, Iowa State
University, Ames) was used as the starter culture and was
added to cheese milk at a level of 1%. This culture was
maintained by transfer in sterile 10% reconstituted nonfat dry
milk at 48 hr intervals.

Enumeration of salmonellae

The methods described by Goepfert et al. (4) were em-
ployed to enumerate salmonellae in samples obtained during
the manufacture and ripening of cheese.

Measurement of moisture and pH

The moisture content of cheese was determined by placing
3 g of cheese in a 50 ml beaker and then drying the cheese
at 110 C for 16 hr in a forced draft oven. The pH of cheese
was measured with a saturated calomel half-cell, gold elec-
trode, and a Leeds and Northrup portable potentiometer.

Manufacture of cheese and sampling procedure

The procedure followed for manufacture of cheese and the
sampling schedule are outlined in Table 1 and Fig. 1.
Five vats of cheese were made, cheeses from each lot were
ripened at 7 and 13 C, and they were tested for viable sal-
monellae weekly during the first month of ripening and
monthly thereafter.
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REsuLts AND DiscussioN

Behavior of salmonellae during cheese manufacture

The behavior of S. typhimurium during the manu-
facture of low-acid stirred-curd Cheddar cheese is
shown in Fig. 1. There was a slight increase in the
number of salmonellae during the interval between
inoculation of milk and cutting of the curd. As
shown in Table 1, the elapsed time was about 80
min and the temperature was approximately 31 C,
both conditions normal for the manufacture of Ched-
dar cheese. This initial period, or lag phase, during
which a slight increase in numbers of viable salmonel-
lae occurred, was probably a time of adjustment by
the salmonellae to their new environment.

The lag phase was followed by a rapid increase
in number of salmonellae during the interval be-
tween cutting the curd and draining the whey. From
data in Table 1, it can be seen that approximately
55 min of additional holding time and a 1°C (2°F)
elevation in cooking temperature beyond normal
were required at this point for cheese manufacture.
The increase in salmonellae during this period can
be attributed to: (a) growth and (b) physical entrap-
ment of bacteria by the curd particles. Such en-
trapment might account for a 10-fold increase in
numbers.

After taking into account the entrapment factor, a
generation time during the log phase of approximately
36 min was calculated using the formula td = logu
2/a (« = growth rate constant). The calculated
generation time agrees well with the value of 35 min
reported by Goepfert et al. (4). Approximately 3.8
multiplications by salmonellae occurred during the
135 min from the beginning to the end of the log
phase. This represents an added 0.3 division over
that reported by Goepfert et al. (4) but this is easily
attributable to the extra 25 min of incubation re-
quired because the starter culture was inactive.

At the time of cutting, draining, and hooping, sub-
normal production of acid was observed in all five
trials, as determined by titratable acidity and pH

measurements. The titratable acid and pH values
at two of these stages for stirred-curd Cheddar cheese
with more normal acid development are 0.17% and
5.9 at draining, and 0.30% and 5.5 at hooping. *
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Figure 2. Survival of Salmonella typhimurium in low-acid

stirred-curdd Cheddar cheese ripened at 13 C.

TABLE 9; NUMBERS OF SALMONALLAE IN MILK, CURD, AND C HEESE DURING MANUFACTURE AND MOISTURE CONTENT AND rH
OF CHEESE AFTER OVERNIGHT PRESSING - -
No. of salmonellae per ml or g Cheese after pressing
Trial
Coagulated Cheese
milk prior Whey after Curd at Curd prior after Moisture
Milk to cutting cooking draining to hooping pressing pH Content (%)
1 140 550 140 5,600 12,000 91,000 5.82 42.5
2 150 380 60 8,100 3,000 110,000 5.71 43.0
3 600 810 39 5,300 4,900 15,000 5.80 43.9
4 600 270 270 6,600 3,900 82,000 5.78 43.2
5 200 280 89 29,000 81,000 1,100,000 5.65 44.8
Average 340 460 120 11,000 21,000

280,000 5.75 43.2
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Salting of the curd reduced the growth rate but
it was not accompanied by a decline in numbers of
salmonellae as was noted by Goepfert et al. (4) when
they studied cheese made with a normal starter cul-
ture. Instead, an increase in numbers occurred dur-
ing overnight pressing (Table 2). The failure of
salting the curd to bring about a reduction in sal-
monellae, as observed in these trials, agrees with the
data reported by Hargrove et al. (5), although these
investigators were studying cheese made by normal
procedures.

- Factors such as the high pH (average 5.75; Table
2) after pressing, high moisture content (average
43.9%; Table 2), and room temperature (approximately
21 C) storage during pressing were not detrimental
to salmonellae and hence the increase in numbers of
these bacteria during pressing became possible.
Behavior of salmonellae during ripening of cheese

The behavior of S. typhimurium in low-acid Ched-
dar cheese during ripening at 13 and 7 C is shown
in Fig. 2 and 3, respectively. Data in Fig. 2 show
that there was an increase in number of salmonel-
lae during the first week of ripening at 13 C fol-
lowed by a marked decline as ripening proceeded.
Neither Goepfert et al. (4) nor Hargrove et al. (5)
observed an increase in salmonellae in normal Ched-
dar cheese during ripening. The average pH value
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Figure 3. Survival of Salmonella typhimurium in low-acid
stirred-curd Cheddar cheese ripened at T C.
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Figure 4. The pH of low-acid stirred-curd Cheddar cheese

during ripening at 13 C.
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Figure 5. The pH of low-acid stirred-curd Cheddar cheese
during ripening at 7 C.

of cheese in the five trials at the end of the first
week at 13 C was approximately 5.4 but in one cheese
the pH exceeded 5.5 (Fig. 4). This drop in pH
from 6.18 at the time of hooping and from 5.75 after
pressing may have contributed to the decline in num-
bers of salmonellae at 13 C even though the cheese
contained an average of >43% moisture. Survival of
salmonellae in cheese ripened at 13 C ranged from
approximately 3 to 7 months, apparently depending
on the rate at which the pH of the cheese dropped.
A comparison of data in Fig. 2 and 4 reveal that the
pH of one cheese (No. 2) began to increase when
it was two months old and continued to do so until
it approached 5.6 at the end of 7 months. The same
cheese, according to data in Fig. 2, also exhibited
extended survival of the salmonellae.

Figure 3 records the behavior of S. typhimurium in
the five cheeses ripened at 7 C. Results of these
trials were not as consistent as those observed when
cheeses were ripened at 13 C. In cheese No. 1,
there was a rapid decline in numbers and apparent
loss of viability by salmonellae after approximate]_v
three months of ripening. The pH of this cheecs
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remained fairly constant during the first month of
ripening and then dropped to approximately 5.3
after three months of storage (Fig. 5).

Salmonellae in cheese No. 2 (Fig. 3) behaved in
a fashion somewhat similar to that of cheese No. 1,
except that viable cells remained for at least seven
months. The pH of this cheese remained elevated
for a longer time than that of cheese No. 1. This may
serve to explain the extended survival of salmonellae
observed in cheese No. 2.

Two of the cheeses, No. 3 and 4 (Fig. 3), exhibit-
ed a limited increase in number of salmonellae dur-
ing the first two weeks of ripening, followed by a
sharp decline in viable salmonellae in cheese No.
3 and a slow decline in cheese No. 4. The pH of
cheese No. 3 dropped more rapidly than that of
cheese No. 4 (Fig. 5), which may account for the
six months of survival by salmonellae in the former
and 10 months in the latter cheese.

Results obtainsd with a fifth cheese (No. 5) were
irregular but tended to approximate those observed
with cheese No. 2. The drop in pH of cheese No.
5 also was similar to that noted with cheese No. 2
except that it occurred earlier in the ripening period.

Manufacture of Cheddar cheese with an inactive
starter culture results in a product which may under-
go any of a series of abnormal fermentations during
ripening. Variation during ripening of cheeses made
in this study is easily seen by examining data on pH
changes presented in Fig. 4 and 5. These differences
in fermentations may bring about variations in sur-
vival of salmonellae in such cheeses. Consequently,
it is difficult to predict how much ripening time is
needed before one can be sure that abnormal cheese
is free of salmonellae. The extended survival of
salmonellae in some of the abnormal cheeses (up to

THE FATE OF SALMONELLA

10 months in these studies) is another reason why the
cheesemaker must employ an active starter culture
which will continue to produce acid during the en-
tire cheese manufacturing process. ¥
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ABSTRACT

A national questionnaire survey concerning the rationale and
efficiency of food handlers examinations was completed by
the public health personnel in charge of communicable disease
control or food protection programs from each of the 50
states, and from 180 local health units in metropolitan areas
which serve a population of over 100,000. The majority
of states do not have a food handler examination law or reg-
ulation requiring medical surveillance. The responsibility is
left to the county or city health departments. The respond-
ents agreed with the position taken by the U. S. Public
Health Service that such tests are very costly, give limited
information, and cannot substitute for inspection and sur-
veillance of sanitation and food handling practices. The de-
tection rate of actual disease conditions through medical
surveillance is small. There is, however, an appreciable re-
luctance to give up the requirement. Many respondents felt
that the education and training of food service personnel
would have more benefit and impact on the health of the
public than the annual repetition of medical and laboratory
tests. The requirement for food handler examinations is
still at the state of the late 1930’s and early 1940°’s. The
epidemiologists and food protection authorities are aware
of the inconsistencies in requiring food handler examinations,
but there is little impetus to change.

The routine medical and laboratory surveillance
of food handlers is not the source of lively discus-
sions at present. In fact, a review of the literature
on such food handler examinations for the last 20
years would give the impression that this was not a
topic for investigation and perhaps not even a pro-
cedure which was current. There are still reports
on food handler examinations and medical surveil-
lance of food handlers in the foreign literature and
in accounts of the overseas operations of the U.S.
Army. But these same topics are almost non-existent
in the American journals. In contrast, a perusal of
the literature prior to World War II indicates some
controversy on the merits and defects of these food
handler examinations. For instance, Best (1) analyzed
the experience of 11 years of medical examinations of
food handlers (1923-1934) in New York City. At

(

Presented at the 97th Annual Meeting of the American Pub-
lic Health Association, Philadelphia, Pennsylvania, November
12, 1969.

the end of this period the New York Board of Health
discontinued the examinations for the following rea-
sons: (a) examinations by private physicians were
not reliable in excluding food handlers for com-
municable disease; (b) even if such examinations
were reliable, the physical examination did not re-
veal the communicable disease conditions that may
be transmitted by food handlers; (c) the cost of the
proper examination including laboratory examination
for typhoid, para-typhoid, and amebic and bacillary
dysentery carriers is prohibitive; (d) even if the ex-
amination were complete and adequate, there would
be no assurance that the carrier would remain free
of communicable disease; (¢) other examinations (as
carried out at that time) were not relevant to the
prevention of disease from food handling since they
related to communicable conditions such as veneral
diseases, tuberculosis, and skin conditions. Best show-
ed that the cost of detection per typhoid carrier at
that time would be $50,000. The evidence for New
York City was so compelling that the routine exami-
nation and certification of food handlers was aban-
doned.

Geiger (2) reviewed the results of food handler
examinations of 4,386 persons in San Francisco dur-
ing the years 1931 to 1936. Here again the conclu-
sion was that, even with a complete medical and
laboratory examination, the cost of the procedure
is not justified by the results obtained. The author
argued that the same money spent in rational educa-
tion activities would probably produce more tangible
results. A study of 3 years of experience in Los
Angeles County (3) led to the same conclusions.

There were, of course, dissenters from this point
of view. Scott (4) and Terrell (5), in the late 30s,
were able to show significant detection rates for
typhoid carriers in the Southwest in their series of
food handler examinations. However, even in these
discussions there were serious doubts about the rela-
tive costs and benefits of food handler examinations.
Foodborne outbreaks of typhoid fever are relative
rarities at present.

In the early 1940’s the Public Health Service took
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the position “that routine health examinations for
persons who handle and process food are not of
sufficient value in the prevention of foodborne ill-
nesses to warrant the expense incurred. The medical
examination of a food handler, at best, can only give
information as to his status on the day of the exami-
nation. It is well known that a person may be en-
tirely well one day, yet capable of transmitting the
disease the next day. Therefore, routine medical
examinations give a false sense of security as they
cannot be relied upon to prevent the transmission
of foodborne disease.

This position on periodic health examinations for
food handlers is in no way intended to discount the
desirability of having regular medical examinations
as a personal health measure, a procedure which the
U. S. Public Health Service recommends.”

In the light of this history of food handler exami-
nations it seemed worthwhile to explore the current
status of such examinations in state and local health
departments. There is a current interest in the as-
sessment and evaluation of health activities and their
analysis in terms of cost and benefits. The national
survey of standards and practices for food handler
examinations is an attempt to supplement the limited
published material available and to see what changes
in both practices and opinions have occurred.

The national questionnaire survey includes infor-
mation from 50 states and 85% of the local health units
in urban areas serving a population of over 100,000.
Data were obtained on the procedures for food hand-
ler examinations recommended or required by state
and local laws and regulations; the specific medical
and laboratory examinations that are performed; the
number of persons tested; and the number denied
employment on the basis of these tests. Comments
by the appropriate authority on the usefulness of
health examinations in the prevention of foodborne
diseases were also obtained. These comments em-
phasized both thé epidemiological rationale and the
cost-benefit aspects of medical surveillance of food
handlers.

MATERIALS AND METHODS

The questionnaire (see Fig. 1) was sent to the director
of the communicable disease control unit of the State De-
partments of Health. The names and titles of these persons
were obtained from the Directory of State and Territorial
Health Authorities for 1967, published by the U. S. Depart-
ment of Health, Education, and Welfare (6). The mailing
to local units was based on health agency listings and pop-
ulation data from the publication, Local Health Organization
and Staffing Within Standard Metropolitan Areas, compiled
in 1963 by the U. S. Department of Health, Education, and
Welfare (7). The questionnaire was sent to all local health
units serving a population of 100,000 or more and the name
of the health officer or administrative head of these units
was taken from the Directory of Local Health Units, 1964,
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also compiled by the U. S. Department of Health, Education,
and Welfare (8). These individual names were checked
against the 1967 Membership Directory of the American
Public Health Association {9) for the latest available ],isting.
Three mailings of the questionnaire spaced at appropriate in-
tervals resulted in answers from all of the states and from
85% (180) of 212 local health units.

Resurts Anxp Discussion

State health departments

The representatives of the State Health Depart-
ments of each of the 50 states who answered the
questionnaire included 26 physicians and 24 from
other public health disciplines. Not every question
was answered by each respondent; only 36 respond-
ents answered the question on the number of eating
places in the state. These 36 states accounted for
320,000 eating places (though definitions of an eat-
ing place may vary somewhat from state to state).
State health departments are not the agencies whof
actually carry on medical surveillance of food hand-
lers. Only five states provided data on the number
of food handlers examined in 1966, and only twelve
states reported that they had regulations requiring
the examination of food handlers. Therefore, infor-
mation relating to the type of examination required
was not available at the state level.

Local health departments

A total of 212 local health units were included in
the survey, and answers were received from 180
units (85%). Respondents included 105 physicians
and 75 of other disciplines. These are the units which
actually carry out the medical surveillance activities.
The distribution of units according to the size of the
population served is shown in Table 1; the per cent
return of the questionnaire was 75 in local health
units serving 600,000-699,000 people, 80 in those units
serving 100,000-199,000 and 200,000-299,000  people,
and 90 or above in the remaining units.

TABLE 1. PERCENT RETURN OF QUESTIONNAIRE FROM LOCAL
HEALTH UNITS BY SIZE OF POPULATION SERVED

Number of

local health Number of Per cent
Population served units contacted units replying return
100,000-199,000 97 77 80
200,000-299,000 37 29 80
300,000-399,000 23 22 95
400,000-499,000 16 16 100
500,000-599,000 . 4 4 100
600,000-699,000 8 6 75
700,000-799,000 11 11 100
800,000-899,000 2 2 100
900,000-999,000 4 4 100
over 1,000,000 10 9 90
TOTAL 212 180 85
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Of the 180 local health units who answered, half
require one or more types of food handler examina-
tions. - Of these latter, the most common examination
required is the chest x-ray. Almost one-third of
those units requiring examinations specify a sero-
logical test for syphilis. The types of examinations
that are required by these local health units is sum-
marized in Table 2. It is interesting to note that
most of the required examinations have little direct
pertinence to foodborne disease.

TaBLE 2. TYPE OF EXAMINATIONS REQUIRED BY 180 rocAaL
HEALTH UNITS

Number of local

Required examinations health units

None ‘ 82 (45.6%)
One or more of the following 90 (50.0%)
Physical examination 12
Chest x-ray 92!
Initial skin test for tuberculosis 14
Serological test for syphilis 26
Other: Stool culture 3
Nose and throat inspection 1L
Inspection of skin 1
No  answer 8 ( 4.4%)
TOTAL 180

1Although not a regulation, chest x-ray is required for ad-
ministrative reasons by several local health units.

Table 3 gives the results of food handler examina-
tions reported by the local health units for the year
1966. For those units reporting complete data on
the results of examinations, the rate of positive find-
ings ranged from 0.15 per 1000 physical examinations
to 265.0 per 1000 skin tests for tuberculosis.™

TABLE 3. RESULTS OF FOOD HANDLER EXAMINATIONS REPORTED
BY LOCAL HEALTH UNITS, 1966

Number  Number of Positive
of units examinations Number per 1000

Examination reporting  performed positive examinations

Physical examination 14 55,097 8 0.15
Tuberculosis screening
Chest x-ray 90 948,947 1403 1.48
Skin test 11 33,336 8820 265.00

Laboratory examinations
Syphilis serology 31
Stool culture 8

434,841 1859 4.28
20,157 53 2.63

Table 4 gives the number of persons actually denied
employment reported by local health units in 1966,
representing data from 61 units which include 572,-
000 food handlers. Twenty of these units (75,818
food handlers) reported no one was denied employ-
ment.

For the 61 units that provided complete informa-
tion, 100 employees and 118 applicants were per-
manently denied employment in the food service in-
dustry, representing a rate of 0.39/1000 examined.
For those employees and applicants temporarily de-
nied employment on the basis of food handler exam-
inations, the rate was 4.2 per 1000 examined. Both
these rates would be even lower if 25 units who re-
ported “no persons denied employment” had given
the number of food handlers examined.

TABLE 4. NUMBER OF PERSONS DENIED EMPLOYMENT
REPORTED BY LOCAL HEALTH UNITS, 1966'

Denied Employment Temporarily Permanently
Employees 1154 100
Applicants 1239 118
TOTAL 2393 218

Rate per 1000 S 4.2 y 039

Population represented: 572,601 food handlers in 61 local
health units

Opinions and comments on food handler examinations

Though food handler examinations are not carried
on extensively by state health departments, the opin-
ions of epidemiologists and food hygiene authorities
in these agencies are important as sources of exper-
tise and advice for local health departments. All but
seven of the respondents from the state health de-
partments agreed with the position that the U. S.
Public Health Service has taken for many years re-
garding routine health examinations for persons who
handle and process food. There were 147 respondents
of the 180 local health units who agreed with the posi-
tion taken by the U. S. Public Health Service; 8 dis-
agreed, 10 were ambivalent, and 15 gave no answer.
Their reasons for agreement with this position empha-
size the large costs and insufficient benefits, the false
sense of security, the possibility that examination may
substitute for adequate sanitation requirements, and
that testing at one point in time is misleading because
of the intermittent carrier or disease state. Further,
some of the laboratory physical or x-ray tests that are
required may be inappropriate to the objective of
preventing foodborne disease. Only one respondent
from the local health units felt that examinations
justified the expense.

Opinions given by state and local health authori-
ties in response to a question asking which test
would be best for the detection of communicable
diseases in food handlers are shown in Table 5.
Approximately one-fifth of the respondents, both from
the state and local survey, considered that no tests
are appropriate. Few of the authorities at the local
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QUESTIONNAIRE

Definition: In this survey we shall consider Food Handlers
to be employees of restaurants; luncheonettes;
snack bars; taverns; caterers and similar public
eating places, whose work involves the serving and
preparation of food.

1. How many eating places are located in the state (city)?

[89)

. Is there a state (city) law, regulation or requirement for
a periodic physical or laboratory examination on food
handlers as a condition of employment?

3. How many food handlers were examined for the calendar
year 1966 (January 1—December 31)?

4. Could you please supply the following information for
the calendar year 1966 (January 1—December 31):

Number of
Disease or
Carrier
Number of Frequency States

Examination and/or Tests Examinations Required Detected

1. Physical Examinations

2. Chest X-Ray

3. Laboratory Examinations:  ________ ______ ________

A. Blood Tests:

1. STS = ssmmmwes  soamss  wocesees

B. Cultures:

1. Nose & T'hroat

[\)

L Stool 00090 sosmssss  swosse  ssomsess
s Sputum 000 ccccssas  seswse  wsocwows
. Urine o o e

. Other - ______ o o

(%18

5. How many people during 1966 were denied employment
on the basis of these tests?

Denied Employment
Temporarily Permanently

No. of employees

No. of applicants

“The U. S. Public Health Service has for many years 6
taken the position that routine health examinations for;per-
sons who handle and process food are not of sufficient value v
in the prevention of foodborne illness to warrant the expense
incurred. The medical examination of a food handler, at best,
can only give information as to his status on the day of the
examination. It is well known that a person may be entirely
well one day, yet capable of transmitting the disease the
next day. Therefore, routine medical examinations give a
false sense of security as they cannot be relied upon to prevent
the transmission of foodborne disease.”

ot

“This position on periodic health examinations for food
handlers is in no way intended to discount the desirability
of having regular medical examinations as a personal health
measure, a procedure which the U.S. Public Health Service
recommends.”

1. Do you agree or disagree with this statement?  Why?

2. Do you feel that the information relevant to prevention of
of foodborne disease yielded by current examinations justi-

fies their expense? .

3. What would be the best test or tests for the detection of
communicable diseases or carrier states in food handlers?
At what frequency should these tests be performed?

Figure 1. Questionnaire used to obtain data on examination of food handlers.
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TABLE 5. RESPONSE TO QUESTION ON BEST TEST(S) FOR
DETECTION OF COMMUNICABLE DISEASES IN FOOD HANDLERS

50 State health 180 Local

Response departments health units
No Tests are Appropriate 9 (18%) 37 (20.6%)
Physical Examination 0 (0%) 3 (1.7%)
Test for Tuberculosis (chest

x-ray or skin test) 4 (8%) 36 (20.0%)
Cultures (stool, nose and throat) 4  (8%) 10 (5.6%)
Combination* 4 (8%) 19 (10.6%)
Education, Training,

Surveillance 11 (22%) 39 (21.7%)
No Answer 18 (36%) 36 (20.0%)
TOTAL 50 (100%) 180 (100.0%)

1Any combination of Physical Examination, Test for Tuber-
culosis, or Cultures.

level and no one at the state level considered physical
examinations an appropriate test. The two groups
differ essentially in that the local health authorities
consider tuberculosis screening of positive value,
and 20% listed such testing as the most appropriate
for food handlers. At the state level, only 8% con-
sidered tuberculosis screening as one of the best
tests for the detection of communicable diseases in
food handlers. Local health departments are some-
times under pressure of public opinion to do “some-
thing” about food handler examinations. The chest
x-ray is the most convenient of the screening tests
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and does contribute to the tuberculosis control pro-
gram. One-fifth of each group considered education,
training, and surveillance on the part of the em-
ployee, the employer, or the health department to
be of more value than any test available. Eighteen
per cent of the returns from local health units con-
tained no answer to this question, whereas 36% con-
tained no answer from the state authorities.
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OBSERVATIONS ON STERILITY AND HERMETIC PACKAGING
IN FLEXIBLE CONTAINERS

ErNEST GLASER

Avoset Company
5131 Shattuck Avenue
Oakland, California 94609

Within the last year considerable market activity
has taken place with sterilized dairy products packed
in flexible containers. Regulatory officials at all
levels are pondering how to apply the existing regul-
ations to these ‘packaging innovations. Two concepts
appear to present most of the controversy: (a) Are
the terms “sterile” and “sterilized” synonymous? (b)
What is. meant by “hermetic seals”® These are ex-
ceedingly important questions, because on their in-
terpretation hinges the classification of products, or
which regulatory agency supervises its distribution.

TaeE CONCEPT OF STERILITY

Let’s first consider the concep’f of sterility. Webster
defines sterile as: “free from living organisms and
especially microorganisms”. 1t is not necessary to
get into a philosophical discussion of what is meant
by “living organisms” and whether or not viruses and
épores are included in this group. But it can be
argued that this term refers only to the vegetative
state of all living matter.

More important than these fine points of difference
is the context in which these terms are used. For
the Food Sanitarian, it is his concern with the pro-
tection of the public’s health.

The presence of organisms in a food can be viewed
by the Sanitarian as either an adulterant, or a con-
taminant, or both. We do not tolerate adulterants in
foods, but we concede that some foreign matter is
often unavoidable. For instance, canned tomato
products contain high levels of dissolved tin. But
this is not considered adulteration because it is a
routine consequence of canning tomato products.
Furthermore, it has been shown to be harmless. For
other substances which unavoidably are a part of
commercial food production but which are, or may be
toxic, the Food and Drug Administration establishes
tolerance levels. Pesticides are an example. Spores
are often present in canned foods, but unless they
are toxin producing strains or spoilage producing
under commercial conditions, they are not consider-
ed contaminants.

1presented at the Fifty-first annual meeting of the California
Association of Dairy and Milk Sanitarians, Pomona, California,
October 15, 1969.

STERILE VERSUS STERILIZED

Now let’s get back to the question of sterile versus
sterilized. In a recent policy statement the Food
and Drug Administration requires that sterilized
whipping cream be “hermetically sealed and so
processed by heat as to prevent spoilage and remain
sterile until it reaches the consumer.”

We fully agree with this statement because it con-
tains all the necessary elements which set any steriliz-
ed or processed food apart from perishable foods.
(a) Tt provides for hermetic sealing which we will
discuss later. (b) It identifies the product and the
process. ‘(Heat in this instance.) (c) It states why
the product was processed (ie. “to prevent spoil-
age”). (d) It identifies the conditions under which
the product is expected to remain sterile. (Until it
reaches the consumer.)

This statement is universally applicable in the
food industry because all sterilized foods are process-
ed so as to prevent spoilage before they reach the
consumer. This process rarely achieves “absolute
sterility” as the term is used in the medical field;
rather it results in what is commonly referred to as
“commercial sterility”. And “commercial sterility”
takes into consideration: (a) the growth inhibiting
factors present in the food such as sugars, acids, salts,
etc; and (b) the temperatures to which the product is
exposed in the channels of distribution.

The reason why foods are not processed to absolute
sterility is obvious; such processing would result in
unpalatable foods. Nor will processing beyond the
point of “commercial sterility” improve the shelf-
life of the product. Think of sweetened condensed
milk which is recognized as being self-stable by
virtue of its high sugar content and hot fill. Further
processing would ruin the product, making it un-
salable, without prolonging its shelf life. Think of
meat products such as canned corned beef hash which
is terminally sterilized to “commercial sterility” and
which suffers when processed beyond this point.

The other factor mentioned was the temperature to
which the product is exposed in commercial chan-
nels. The canned hash is a good case in point. This
product is a popular item in hot vending machines
where it may be kept at 130 F for days prior to being
consumed. Obviously this is an ideal environment

we
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for the growth of thermophilic organisms. There-
fore these cans are processed to a higher sterilizing
value than those sold off the grocery shelf. “Com-
mercial sterility” reflects the commercial conditions
encountered by the individual products.

Let’s go back to the sterilized whipping cream we
discussed earlier. Its commercial environment is the
refrigerated channel of distribution. This is natural
because whipping cream is subject to substantial
flavor changes when kept above refrigeration temp-
erature. “Commercial sterility” of sterilized whip-
ping cream therefore refers to the absence of spoilage
causing organisms under refrigerated conditions.

HERMETIC SEALS

Now to the question of hermetic seals. Let’s get
out the dictionary again, and we find the following
definition: “Made perfectly close or airtight by, or
as by, fusion, so that no gas or spirit can enter or
escape; as, a hermetic seal.” There are some interest-
ing terms used in this definition. Webster speaks
of “close or airtight” and of “gas or spirit”.

As with the earlier definition on sterility, the con-
text is the important factor because in the abstract
these terms are meaningless. In the food industry
hermetic seals are related to spoilage and more
specifically to recontamination after processing. Ac-
tually Webster also refers to this by the term “spirit”
which is “life”. Although metal can seals are not
fused they are “perfectly close” provided they do
not encounter an environment of high external vac-
uum. Under high vacuum the can ends, which are
normally concave, become convex and the containers
cannot be considered hermetically sealed anymore.
But, of course, such high environmental vacuum is
fnot normally encountered by the product, and the
“commercial sterility” of the canned food is main-
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tained. In other words, the passage of gas into, or
out of, a container is only incidental; what matters
is whether or not the product is so protected that it
reaches the consumer in “sterile” or perhaps more
accurately, “commercially sterile” condition.

Why all this fuss about gas passage? Because in
defining products, terms, etc. we always go from the
known to the unknown. In the modern packaging
industry we tend to interpret our new experiences
with flexible packages in the light of what we are
most familiar with—which is the metal can. Un-
fortunately we often fail to recognize the basic dif-
ferences between the two containers. In canned
foods the absence of air is necessary to prevent in-
ternal rusting. In flexible plastic containers no such
defect will occur and if the product tolerates the
presence of air there is no need to remove it. There-
fore, in defining hermetic seals as they apply to flexi-
ble packaging we should confine ourselves to
whether such seals protect the product from con-
tamination adequately.

SUMMARY

In summary then we can make the following state-
ments: (a) The terms “sterile” and “sterilized” are
synonymous but have to be modified by the normal
environment to which the product is exposed. (h)
Hermetic seals, as used in the food industry, refer to
the maintenance of a “sterile” state. .

I believe that these definitions protect the public’s
health, are good commercial practice, and stand up
under close scrutiny. Furthermore these definitions
parallel the wording used by the U. S. Public Health
Service in its definition of “Sterilized dairy product”
which is: “ . . . products hermetically sealed in a
container and so processed, either before or after
sealing, as to prevent microbial spoilage . . . ”
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AMENDMENT TO 3-A SANITARY STANDARDS FOR INTERNAL
RETURN TUBULAR HEAT EXCHANGERS FOR USE WITH
MILK AND MILK PRODUCTS

Serial #1203

Formulated Dy
International Association of Milk, Food and Environmental Sanitarians
United States Public Health Service
The Dairy Industry Committee

The amended “3-A Sanitary Standards for Internal Return Tubular Heat Exchangers for use with Milk and
Milk Products”, approved April 29, 1952, Serial #1200, are further amended by the following:

The title of this standard is hereby changed to “3-A
Sanitary Standards for Tubular Heat Exchangers
for Use with Milk and Milk Products, Serial #1200
and the words “internal return” are hereby deleted
where they appear in the standard and the amend-
ments thereto.

Delete the following that appears in the heading be-
fore the Material section, “Internal Tubular” and
“Having 0.902 inch I. D. or Larger Tubes.”

In subsection 1. of A. MATERIAL make the following
change and addition:

In the second sentence replace the words “nickel
alloy” with “optional metal alloy (see Appendix,
Section A, for the composition of an acceptable
optional metal alloy)”.

Add the following to the second sentence:

except that none of the product contact surfaces of
a heat exchanger designed to be mechanically
cleaned shall be of optional metal alloy.

Add the following at the end of paragraph A.1:

Note: The term “designed to be mechanically
cleaned” means -that the equipment is designed to
be cleaned solely by circulating and/or flowing
chemical detergent solutions and water rinses over
and onto the surfaces to be cleaned by mechanical
means.

Add the following to the first sentence of paragraph

B.1:

except that the milk contact surfaces of tubular
heat exchangers designed to be mechanically clean-
ed do not have to be accessible for inspection if
the heat exchange surface is one continuous tube.
Milk contact surfaces of tubular heat exchangers
shall be accessible for manual cleaning and in-
spection when necessary if the heat exchange sur-
face is two or more tubes in parallel.

Add the following to paragraph B.2:

In a heat exchanger designed to be mechanically
cleaned of the type that incorporates two or more
concentric tubes, means shall be provided to keep
the tubes equally spaced. The means provided

to keep tubes equally spaced shall not interfere ?

with mechanical cleaning.

The construction of a heat exchanger of the con-
centric multi-tube type designed to be mechanical-
ly cleaned shall be such that product and/or clean-
ing and/or sanitizing solutions will not enter areas
that are not readily cleaned and/or rinsed.

Add the following to B.5:

Heat exchange tubing that is not circular in cross
section shall have minimum radii of 1/8 inch on
all internal angles of 135° or less on product con-
tact surfaces.

Add the following to B.6:

except that circular cross section heat exchange
tubing used in a heat exchanger may be of smaller
diameter if the heat exchanger is designed to be
cleaned solely by mechanical means.

APPENDIX

A. OPTIONAL METAL ALLOY

An optional metal alloy having the following mini-
mum and maximum composition is deemed to
be in compliance with A.l:

Zinc—8% maximum

Nickel—19 1/2% minimum

Tin—3 1/2% minimum

Lead—5% maximum

Iron—1 1/2% maximum

Copper—the balance

An alloy of the composition given above is proper-
ly designated “nickel silver”, or, according to ASTM
#B 149-52, may be entitled, “leaded nickel bronze”.

C. This amendment shall become effective Aug. 23,
1970.

@
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PROFESSIONAL AND EDUCATIONAL
DeLEVOPMENT COMMITTEE
(Appointments expire 1970)

John R. Patillo, Chairman, Division of Housing and En-
vironmental Sanitation, Department of Public Health, Rich-
mond, Virginia 23219.

Harold S. Adams, Professor, Department of Public Health,
Indiana University Medical Center, Indianapolis 7, Indiana.

E. M. Causey, Jr., South Carolina State Department of
Health, Columbia, South Carolina.

Francis M. Crowder, Sanitation Consultant, South Carol-
lina State Board of Health, J. Marian Sims Building, Colum-
bia, South Carolina 29201.

Carrol E. Despain, State Sanitarian Supervisor, Engineer-
ing and Sanitation Division, Idaho Department of Health,
Boise, Idaho.

Emest S. Kopecki, American Iron & Steel Institute, 633
3rd Avenue, New York, N. Y. 10017.

Roger L. Stephens, 176 West 6th Street, North Logan,
Utah 84321.

Mrs. Helene Uhlman, R.P.S., Milk Coordinator, Calumet
Region Milk Sanitation Department, 1429 Virginia Avenue,
Gary, Indiana 46407.

I.AM.F.E.S. REPRESENTATIVES TO
SANITARIANS JOoINT COUNCIL

John H. Fritz, 1612 Rockhurst Lane, Cincinnati, Ohio 45230
(Appointment expires 12-31-72)

Ray A. Belknap, 118 Robinwood Drive, Terrace Park, Ohio
45174. (Appointment expires 12-31-70)

Bruce K. Lane (alternate), Louisville & Jefferson County
Health Department, Louisville, Kentucky.

JOURNAL MANAGEMENT COMMITTEE

F. W. Barber, Chairman, Director of Regulatory Compli-
ance, Research and Development Division, National Dairy
Products Corporation, Glenview, Illinois.

J. C. Olson Jr., Director, Division of Microbiology, Bureau
of Science, Food and Drug Administration (HEW), Wash-
ington, D. C. 20204.

E. H. Marth, Department of Food Science and Industries,
University of Wisconsin, Madison, Wisconsin 53706.

K. G. Weckel, Department of Food Science and Industries,
Babcock Hall, University of Wisconsin, Madison, Wisconsin
53706.

C. K. Johns, 2284 Braeside Avenue, Ottawa 8, Ontario, Can-
ada.

H. L. Thomasson, P. O. Box 437, Shelbyville, Indiana 46176.

COMMITTEE ON SANITARY PROCEDURE
(appointments expire 1970)

Dick B. Whitehead, Chairman, Diversey Chemical Com-
pany, 212 West Monroe Street, Chicago, Illinois 60606.

Kenneth Carl, Chief, Dairy Consumer Service Division,
Oregon Department of Agriculture, Salem, Oregon 97310.

Dudley J. Conner, State Milk Inspector, Division of En-
vironmental Health, 275 East Main Street, Frankfort, Ken-
tucky.

P. J. Dolan, Bureau of Dairy Service, California Depart-
ment of Agriculture, 1220 N Street, Sacramento, California
95814.

——
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F. . Fenton, Chief, Standardization Branch, Dairy Division,
Agricultural Marketing Service, U. S. Department of Agricul-
ture, Federal Center Building, Hyattsville, Maryland 20781.

Harold Irvin, Omaha-Douglas Health Department, 1202 S.
42nd Street, Omaha, Nebraska.

M. W. Jefferson, Chief, Dairy Inspection Service, Virginia
Department of Agriculture and Commerce, 1444 East Main
Street, Richmond, Virginia 23219.

W. K. Jordan, Associate Professor, Department Dairy and
Food Service, Stocking Hall, Cornell University, Ithaca, New
York.

Joseph S. Karsh, Chief, Milk and Food Division, Allegheny
County Health Department, 40th Street and Penn Avenue,
Pittsburgh, Pennsylvania 15224.

Louis A. King, Jr., Director of Sanitation Education, Ameri-
can Institute of Baking, 400 East Ontario Street, Chicago,
Illinois 60611.

C. K. Luchterhand, 240 City-County Building, Madison,
Wisconsin 53701.

Sam O. Noles, State Board of Health, P. O. Box 211, Jack-
sonville, Florida 32201.

J. C. Olson, Jr., Director, Division of Microbiology, Bureau
of Science, Food and Drug Administration (HEW ), Washing-
ton, D. C. 20204. (FDA observer on Committee)

O. M. Osten, Assistant Director, Food Inspection  Division,
Minnesota Department of Agriculture, State Office Building,
St. Paul, Minnesota 55101.

R. M. Parry, Chief, Dairy Division, State Department of
Agriculture, State Office Building, Hartford, Connecticut
06115.

John C. Schilling, Chief of Milk Control, City of St. Louis,
Division of Health, St. Louis, Missouri 63103.

H. L. Thomasson (ex-officio), P. O. Box 437, Shelbyville,
Indiana 46176.

CoMMITTEE ON FRrROZEN FOOD SANITATION
(appointments expire 1970)

Eugene C. Viets, Chairman, Chief, Food Sanitarian, Divi-
sion of Health of Missouri, Bureau of Veterinary Public Health
and Welfare, Jefferson City, Missouri 65101.

Stephen ]. Palmer, National Association of Frozen Food
Practices, 919 18th Street, Washington, D. C. 20006.

Charles P. Orr, T 12-2, Associgte Environmental Health
Consultant, General Food Corporation, White Plains, New
York 10602.

Frank E. Fisher, Director, Division of Food and Drugs, In-
diana State Board of ‘Health, 1330 West Michigan Street, In-
dianapolis, Indiana 46207.

Eaton E. Smith, Food Division, Department of Consumer
Protection, Hartford, Connecticut.

E. R. Wolford, Fruit and Vegetable Products Laboratory,
WU Western Washington Research and Ext. Center, U. S.
Department of Agriculture, Puyallup, Washington 98371.

BakiNG InpusTRY COMMITTEE
(appointments expire 1970)

Vincent T. Foley, Chairman, City Health Department, 21st
Floor, City Hall, Kansas City, Missouri 64106.

A. E. Abrahamson, City Health Department, 125 Worth
Street, New York, New York.

Louis A. King, Jr., Director of Sanitation Education, Ameri-
can Institute of Baking, 400 E. Ontario Street, Chicago, Illinois
60611.

Fred R. Vitale, Continental Baking Company, Inc., P. O.
Box 731, Rye, New York 10580. -

Harold Wainess, Wainess & Associates, 510 N. Dearborn
Street, Chicago, Illinois 60610.

COMMITTEE ON ENVIRONMENTAL HEALTH ;
(appointments expire 1971)

Paris B. Boles, R.S., Co-Chairman, Wayne County Health
Department, Monticello, Kentucky 42633.

R. L. Cooper, A. A., Co-Chairman, Calloway County Health
Department, 701 Olive Street, Mwray, Kentucky.

Richard Clapp, Community Services Training Section, Train-
ing Branch, Communicable Disease Center, Atlanta, Georgia
30333. e

Cameron Adams, Department of Agriculture, Dairy and
Food Division, P. O. Box 120, Olympia, Washington 98501.

James Barringer, 1703 Oncida Street, Joliet, Illinois.

Maxwell Wilcomb, Professor of Sanitary Science, University
of Oklahoma, Norman, Oklahoma.’

David S. Reid, Department of Environmental Sanitation
Control, The Clinical Center, Room 1S-230, National Institutes
of Health, Rockville Pike, Bethesda, Maryland 20014.

R. A. Belknap, 118 Robinwood Drive, Terrace Park, Ohio
45174. ’

CoMMITTEE ON Foop PROTECTION
(appointments expire 1971)

David Kronick, Chairman, Chief, Milk and Food Section,
Division of Environmental Health, Philadelphia Department
of Public Health, Philadelphia, Pennsylvania 19146.

William V. Hickey, Vice Chairman, Public Health Commit-
tee, Paper Cup and Container Institute, New York, New York
10017.

W. A. Fountain, Chief Food Technologist, General Engin-
cering-Sanitation S ervice, Georgia Department of Public
Health, Atlanta, Georgia 30334.

A. E. Abrahamson, Acting Assistant Commissioner, En-
vironmental Health Services, New York City Department of
Health, New York, New York 10013.

Dr. James C. White, Department of Food Science, Cornell
University, Ithaca, New York 14850.

I.AM.F.E.S. REPRESENTATIVES TO
NatioNnaL Mastrtis CouNciL

A. E. Parker, Multnomah County Health Department, Port-
land, Oregon 97204.

Advisors:

M. W. Jefferson, Chairman, Virginia Department of Agri-
culture, Division of Animal Health and Dairies, 1444 East
Main Street, Richmond, Virginia 23219.

Leon Townsend, Kentucky Association of Milk Sanitarians,
2205 Brent Drive, Madisonville, Kentucky. )

Ben Luce, State Department of Agriculture, Dairy Divisibn,
P. O. Box 128, Olympia, Washington 98501. »

David Monk, Kansas Association ~of Sanitarians, Public
Health Department, 1960 East 9th Street, Wichita, Kansas.

Glenn Cavin, Towa Milk Sanitarians Association, Cedar Val-
ley Cooperative Milk Association, 1936 Hawthorne, Waterloo,
Towa 50704.

I.A.M.F.E.S. REPRESENTATIVE TO ‘ s

INTERSOCIETY COUNCIL ON STANDARD METHODS

Joseph N. Murphy, Jr., Texas State Department of Health,
Austin, Texas. -
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1.A.M.F.E.S. REPRESENTATIVE TO
CSSE-NSF PoraBLE WATER COMMITTEE

Gail A. Smith, Wyandotte Chemicals Corporation, Wyan-
dotte, Michigan 48193.

NOMINATING COMMITTEE FOR THE YEAR 1969-70

Earl O. Wright, Chairman, Iowa State University, Ames,
Towa 50010.

William T. Arledge, Dairymen Inc., Bristol, Virginia 24201.

Ambrose P. Bell, 240 East Madison, Louisville, Kentucky
40202.

John H. Fritz,
45230.

William V. Hickey, Paper Cup and Container Institute,
New York, New York 10017.

Ben Luce, Washington Department of Agriculture, Olympia,
Washington 98501.

R. L. Van Buren, California Department of Agriculture,
Sacramento, California 95814.

1612 Rockhurst Lane, Cincinnati, Ohio

CoMMITTEE ON DAy Farm METHODS
(appointments expire 1971)

A. K. Saunders, Chairman, Manager Detergent Division,
The De Laval Separator Company, 5724 N. Pulaski Road,
Chicago, Illinois 60646.

A. E. Parker, Western Asst. Chairman, Chief Milk Sanita-
tion Section, Multnomah County, 104 S. W. 5th Avenue, Port-
land, Oregon 97204.

James B. Smathers, Eastern Asst. Chairman, Director of
Field Services, Maryland and Virginia Milk Producers Assn.,
Inc., 1530 Wilson Boulevard, Arlington, Virginia 22209.

Dr. J. C. Flake, Farm Methods Report Editor, Evaporated
Milk Association, 910 - 17th Street N. W., 11th Floor, Wash-
ington, D. C. 20006.

William L. Arledge, Director of Quality Control, Dairyman,
Inc., P. O. Box 1099, Bristol, Virginia 24201.

Henry V. Atherton, Professor Dept. of Animal Sciences,
University of Vermont, College of Agriculture, Burlington,
Vermont 05401.

Sydney E. Barnard, Extension Dairy Specialist, 213 Borland
Laboratory, Pennsylvania State University, University Park,
Pennsylvania 16802.

Phillip Bergner, Milk Control Specialist, Alameda County
Health Dept., Eden District, 15001 Foothill Blvd., San Lean-
dro, California 94577.

Frank Blumenschein, Multnomah County Health Division,
Milk Sanitation Section, 104 S. W. Fifth Avenue, Portland,
Oregon 97204.

Glenn Cavin, Cedar Valley Cooperative Milk Assoc., 1936
Hawthorne, Waterloo, Iowa 50704.

Boyd M. Cook, Head Fieldman, Maryland Cooperative Milk
Producers Assn., Inc., 1717 Gwynn Avenue, Baltimore, Mary-
land 21207. ’

Floyd M. Copenhaver, Chief Dairy Section, Kansas City
Health Dept., 21st Floor - City Hall, Kansas City, Missouri
64106.

Clifford J. Cosgrove, Associate Professor, Animal Science
Dept., University of Rhode Island, Woodward Hall 212, Kings-
ton, Rhode Island (261.

Robert Dawson, Babson Brothers, 2100 S. York Road, Oak
Brook, Illinois 60521.

C. W. Dromgold, Supervisor, St. Louis Dept. of Public
Health, 4¢3 Melrose Place, Centralia, Illinois 62801.

C. C. Gehrman, Field Supervisor, Dairy Inspection Section,
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Dairy & Food Division, Dept. of Agriculture, P. O. Box 1122,
Olympia, Washington 98501.

D. F. Goyer, Product Specialist, Agway, Inc., Box 1333
Syracuse, New York 13201.

Kenneth Harrington, Asst. Sales Mgr., Babson Bros. Com-
pany, 2100 S. York Road, Oak Brook, Illinois 60521.

Keith A. Harvey, Program Director, Engineering & Sani-
tation Division, Statehouse, Boise, Idaho 83707.

M. W. Jefferson, Chairman Dairy Inspection, Dept. of
Agriculture & Commerce, Division of Animal Health & Dairies,
1444 East Main St., Richmond, Virginia 23219.

C. Bronson Lane, Ph. D., Dept. of Dairy Science, Univ, of
Florida, Gainesville, Florida 32601.

R. E. Lock, Mgr. Dairy Products, De Laval Separator Com-
pany, 350 Dutchess Turnpike, Poughkeepsie, New York
12602. . o

Ben Luce, Chief Dairy Inspection Section, Dairy & Food
Division, Dept. of Agriculture, P. O. Box 128, Olympia, Wash-
ington 98501. .

C. M. Mecham, Laboratory Supv., Maryland and Virginia
Milk Producers Assoc., Inc., 1530 Wilson Boulevard, Arling-
ton, Virginia 22209.

James McDowell, Field Supervisor,: Dairyman, Inc., Kyanna
Division, P. O. Box 18118, Louisville, Kentucky 40218.

A. N. Myhr, Associate Professor, University of Guelph,
Guelph, Ontario, Canada.

Vernon Nickel, Sanitarian, St. Louis Dept. of Public Health,
416 Tenth St., Crystal City, Missouri.

Roy R. Perkins, Dir. Sanitation Division, Memphis & Shelby
County Health Dept. 814 Jefferson Ave., Memphis, Tennes-
see 38105.

Wm. T. Pickavance, Asst. Sales Manager, Universal Milk-
ing Machine Division, National Cooperatives, Inc., First Ave-
nue at College, Albert Lea, Minnesota 56007.

Loren E. Pine, R.S., Sr. Milk & Dairy Sanitarian, 1020 W.
6th St., Ontario, California 91761.

D. G. Raffel, Supervisor, District Office No. 1, Dept. of
Agriculture, State of Wisconsin, 4702 University Ave., Madi-
son, Wisconsin 53702.

R. G. Raup, District Sales Mgr.,; De Laval Separator Com-
pany, 5724 N. Pulaski Road, Chicago, Illinois 60646.

John W. Ring, Dairy Specialist, Technical Products Divi-
sion, Corning Glass Works, Corning, New York.

Richard Rintelmann, Asst. Vice Pres. Farm Sales, Klenzade
Products, Division of Economics Laboratory, Inc., Osborne
Building, St. Paul, Minnesota.

M. H. Roman, Supervising Inspector, State of New York,
Dept. of Agriculture, 18 Eugene Street, Lowville, New York
13367.

Bernard Saffian, Associate Director, Chamberlain Labor-
atories, P. O. Box 1624, Stow, Ohio. ?

Paul W. Scherschel, Dir. of Field -Services, Pure Milk
Association, 343 S. Dearborn Street; Chicago, Illinois 60604.

Robert Simon, Head Fieldman, Borden Milk “Company,
Baton Rouge, Louisiana. -

Stephen B. Spencer, Dairy Specialist, 213 Borland Labor-
atory, Pennsylvania State University, University Park, Penn-
sylvania 16802.

Donald K. Summers, Food & Drug Administrator, Region
VIII, 9017 Federal Building, Denver, Colorado 80202.

Leon Townsend, Milk Survey Officer, Kentucky State Dept.
of Health, 275 East Main St., Frankfort, Kentucky 40601.

Mrs. Helene Ullmann, R.P.S., Milk Co-ordinator, Calumet
Region Milk Sanitation Dept., 1429 Virginia Street, Gary,
Indiana 46407. ¢

R. J. Weaver, Director of Field  Operation, Milk. Control




P

206 ASSOCIATION AFFAIRS

District No. 1, Associated Suburban Boards of Health, 75
East Lancaster Ave., Ardmore, Pennsylvania 19003.

James Welch, Asst. Mgr. Farm Sales, Klenzade Products,
Division of conomics Laboratory, Inc., Osborne Building,
St. Paul, Minnesota.

Robert L. West, Dairy Foods Inspector, Bureau of Dairy
Service, Dept. of Agriculture, 2550 Mariposa Street, Room
3051, Fresno, California 93721.

Harvey ]. Wilhelm, Field & Laboratory Supv., Mountain
Empire Dairyman’s Assn., Inc., 945 - 11th Street, Denver,
Colorado 80204.

STATE AFFILIATES WITH PARTICIPATING
FarMm PracticE COMMITTEES

State of Connecticut, Contact: Albert R. Pernice, Con-
necticut Assn. of Sanitarians, 355 Benton St., Stratford, Con-
necticut 06497.

State of Florida, Contact: Melvin Ness, Northeast Florida
Milk Prod. Assn. 5634 Dunn Avenue, Jacksonville, Florida
32218.

State of Idaho, Contact: Jess Sproul, City-County Health
Dept., 1455 N. Orchard, Boise, Idaho 83704.

State of Indiana, Contact: Verne Cavanaugh, Public Health
Sanitarian, Indiana State Board of Health, 205 Harrison St.
LaPorte, Indiana 46350.

State of Iowa, Contact: H. E. Hansen, Milk Sanitation Sec-
tion, State Health Department, Stae Office Building, Des
Moines, Iowa 50319.

State of Kansas, Contact: David Monk, Wichita Sedgwick
County Public Health Dept., 1900 East Ninth Street, Wichita,
Kansas 67214.

State of Missouri, Contact: James F. Kennedy, Missouri
Div. of Health, State Office Building, Jefferson City, Mis-
souri 65101.

State of New York, Contact: Don Race, Dairyman’s League,
402 Park Street, Syracuse, New York 13208.

Province of Ontario, Contact: Wm. D. McCorquodale, 409
Huron St., Toronto, Ontario, Canada.

State of Oregon, Contact: James Wm. Green, Carnation
Company, 3342 S. E. Morrison St., Portland, Oregon 97214,
or Paul Boeckli Mayflower Farms, 2720 S. E. 6th Ave,
Portland, Oregon 97202.

State of Pennsylvania, Contact: Dr. Charles W. Livak,
Penn Dairies, Inc., 1801 Hempstead Rd., Lancaster, Penna.
17601.

State of Virginia, ‘Contact: M. K. Cook, Virginia Assoc.
of Fieldmen & Sanitarians, R. R. No. 1, Box 437, Roanoke,
Virginia.

State of Washington, Contact: Ray Carson, State Dept.
of Agriculture, 2505 S. McClellan St., Seattle, Washington
98144.

State of Wisconsin, Contact: Emmett Fincher, 2614 Wau-
nona Way, Madison, Wisconsin 53713.

Following is the breakdown of the nine task committees
of the International Association Milk, Food & Environmental
Sanitarians Farm Methods Committee, including the State
Affiliates.

1
Antibiotics, Pesticides and Other Adulterants
M. W. Jefferson—Chairman
D. K. Summers
Ben Luce
W. J. Harper
Leon Townsend
Robert L. West
State of Pennsylvania—Dr. Chas. Livak

1I

Cleaning and Sanitizing of Farm Milk Equipment

James Welch—Chairman

D. G. Raffel

Glenn Cavin

C. C. Gehrman

Keith A. Harvey

John W. Ring

D. F. Goyer

Roy R. Perkins

Floyd M. Copenhauer

State of Connecticut—Albert R. Pernice

11

Education

Vernon Nickel—Chairman
A. N. Myhr

Clifford J. Cosgrove

C. Bronson Lane

Ben Luce

Sydney Barnard

Leon Townsend

v
Bernard M. Saffian—Chairman
W. T. Pickavance
R. G. Raup
Robert Dawson
Richard Rintelmann
State of Kansas—David Monk

vV

Sediment

M. H. Roman—Chairman

Paul W. Scherschel

Frank Blumenschein

Richard Weaver

Phillip Bergner

State of Towa—H. E. Hanson
State of New York—Don Race

VI

Proper Milking Practices

Kenneth Harrington—Chairman
Glenn Cavin

James McDowell

Boyd M. Cook

Harvey Wilhelm

Richard Weaver

Robert Simon

R. G. Raup

W. T. Pickavance

State of Indiana—Verne Cavanaugh
State of Washington—Ray Carson

VII

Cleaning and Sanitizing of Farm Milk Pickup Tankers

Stephen Spencer—Chairman

R. E. Lock

Frank Blumenschein

Loren Pine

Roy R. Perkins

State of Virginia—M. K. Cook
State of Florida—Melvin Ness
State of Oregon—Jim Green

VIII

Sampling of Bulk Milk

Wm. L. Arledge—Chairman
Ben Luce
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Harvey J. Wilhelm

Helene Uhlman

Leon Townsend

Clinton Mechan

C. W. Dromgold

State of Oregon—Paul Boeckli

X
Water Protection
Henry Atherton—Chairman
C. W. Dromgold
Phillip Bergner
Loren Pine
State of Idaho—Jess Sproul
State of Missouri—James F.Kennedy

Committee Supervisor

CoMMITTEE ON COMMUNICABLE
DiSEASES AFFECTING MAN
(Appointments expire 1971)

Frank L. Bryan, Ph.D., Chairman, Chief, Foodborne Disease
Activity, Training Program, National Communicable Disease
Center, Atlanta, Georgia 30333.

Robert K. Anderson, D.V.M., School of Veterinary Medicine,
University of Minnesota, St. Paul, Minnesota 55101.

John Andrews, Chief, Sanitation Section, North Carolina
State Board of Health, 255 North McDowell Street, Raleigh,
North Carolina 27602.

Thomas E. Collins, M.D., Chief Resident, Medicine Service,
V.A. Hospital, Case Western Reserve University, 10701 East
Blvd., Cleveland, Ohio 44106.

John H. Fritz, 1612 Rockhurst Lane, Cincinnati, Ohio 45230.

Stanley L. Hendricks, D.V.M., Towa State Department of

J. B. SMATHERS A. E. PARKER Health, Des Moines, Iowa 50319.

Committee No. I Committee No. II Dr. Charles A. Hunter, 4224 Emland Drive, Fountaine
v I Bleau Apartments, No. 1, Topeka, Kansas 66606.
s v E. R. Price, D. V. M., Director, Bureau of Zoonoses, The

Division of Health of Missouri, Jefferson City, Missouri 65101.
VIII VI P. N. Travis, Jefferson County Health Department, Birm-
X ingham, Alabama 35302.
. LETTERS TO THE EDITOR

Bacterial mastitis and public health
DEeAr Siw:

In his paper “Updating Abnormal Milk Tests” in the April
issue of the Journal, Maurice Weber suggests “that regulatory
enforcement agencies should be concerned, from a public
health hazard standpoint, only with bacterial mastitis. Cer-
tainly, the ingestion of somatic cells has not and will not
make anyone ill.”

First, evidence of bacterial mastis is rarely found when ex-
amining fresh quarter samples. With herd samples represent-
ing two to four milkings, the odds against finding such evi-
dence under the microscope must be very high. In this con-
nection it was reported (JMFT 32:224, 1969) that of 100
quarter samples with CMT scores of 2 or 3, only 29% yield-
ed mastitis pathogens when cultured. So if attention is con-
fined to samples with clustered leucocytes with enmeshed
bacteria, a great deal of milk of a distinctly unwholesome
nature would be considered acceptable.

Second, the only known “public health hazard” from mas-
titis pathogens in milk is from toxigenic strains of Staphy-
lococcls aureus. When allowed to grow in low-count milk,
there is danger of food poisoning. While this hazard is small,
every step taken to reduce mastitis also reduces this hazard.
As indicated above, to restrict attention to milk containing
clusters of leucocytes with enmeshed bacteria, as Weber
[ suggests, would increase the hazard.

Fisally, the producer is the chief beneficiary of the Ab-
L

[

s B

normal Milk Program. Since his family generally consumes
raw milk, it reduces the potential hazard of food poisoning
by S. aureus. And by improving his milking procedures
and following a proven program of milking hygiene he can
sharply reduce new infections, greatly improve udder health,

and increase production while saving on drugs and veterinary
bills and cutting losses from milk discarded because of an-
tibiotic residues.

C. K. Jonns

Ottawa, Ontario

Canada

A response from the author
Dear Sir:

. C. K. Johns’ Letter to the Editor refers to an article in
JMFT 32:224, 1969. Were the milks giving the CMT 2 and
3 reactions ever checked microscopically to establish that high
leucocyte levels were actually present? Perhaps the CMT is
not a good test to establish bacterial infections. In his ad-
dress at the 1969 National Mastitis Council Annual Meeting,
President Haller stated: “ . . . the best ‘cow side’ test for ab-
normal milk is the CMT. However, we find many of the
CMT-positive quarters are free of any bacterial infection.
Antibiotic treatment of these quarters only further irritates the
tissue . . . 7

I am not setting the standards; the National Mastitis Coun-
cil has legislated the limits of leucocytes in milk as reflecting
mastitis. The intent of my article is just the reverse of Dr.
John’s contention that “ . a great deal of milk of a dis-
tinctly unwholesome nature would be considered accept-
able . . .~ If more than 1.5 million leucocytes per milliliter
of milk are found or if bacterial mastitis can be established,
corrective measures must be taken. I am merely promoting
the use of an accurate tool for the detection of “abnormal”
milk.

A word of caution is in order on implementing the present
abnormal milk regulations.  Quoting from JMFT 32:138,
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1969, “It is also recognized that more information is needed
on factors affecting the cell count in milk from healthy cows.
The control limits should be designed to prevent the sale of
milk from cows with mastitis, without penalizing the dairy-
men for cell count changes resulting from normal sources of
variation in healthy, well managed cows.”

I did not intend to infer that finding clusters of leucocytes
with enmeshed bacteria was the only criterion for putting a milk
supply into the category of “abnormal.” A high leucocyte
count, if not caused by bacterial infection would indicate
poor milking procedures and it would be to the advantage of
the farmer to correct this condition for his own economic
benefit. If bacterial mastitis can be established microscopical-
ly even though the leucocyte count is low, action should be
taken.

Actually, Dr. Johns and I are striving for the same -thing:
the eradication of mastitis and the reduction of high leucocyte
counts from poor milking practices with the attendant bene-
fits for both the producer and the consumer.

MauricE WEBER

New Jersey Dairy Laboratories
222~

226 Easton Ave.

New Brunswick, New Jersey
08903

ANNUAL MEETING OF THE VIRGINIA
ASSOCIATION OF SANITARIANS
AND DAIRY FIELDMEN

e E
5

| BE

Left to right: R. J. Schutrumpf 1st Vice President, J. H.
McGavock President, W. H. Gill Secretary-Treasurer, and V.
M. Yeary 2nd Vice President.

The Virginia Association of Sanitarians and Dairy
Fieldmen held their Annual Conference at the Don-
aldson Brown Center for Continuing Education,
Blacksburg, Va. on March 5, 6, 1970.

One of the two keynote speakers, Mr. Leonard
Ault, Chief Identification and Publications Branch,
Technology Utilization Division, National Aeronau-
tics and Space Administration, Washington, D. C.
told of how much of the research that went into the
moon landings also resulted in devices to help people
on earth.

Mr. Ault described how special glasses worn by the
astronauts enable them to push buttons by moving
their eyes.” These same glasses can be worn by bed-

ridden persons to operate light switches and turn tele-
vision sets on and off. A six-legged chair, patterned
after the moon walker, can climb stairs, walk on
sand, and negotiate curbs—things that wheelchairs
cannot do. Other space equipment such as fittings,
gaskets and tubing were adapted for use in refrigera-
tion and other related industries.

The other keynote speaker was Dr. A. C. Dale,
Department of Agricultural Engingering, Purdue
University who talked about farm and industrial
waste disposal. Dr. Dale said, “we have the tech-
nology to solve our pollution problems now if we
could afford the high cost. People produce about
183 million tons of waste each year with factories
and other sources contributing about the same
amount. Biodegradation of waste to activated sludge
will change almost anything, including human and
animal waste to a useable form. Biod=gradation will
not solve all of the pollution problems, but it will
cure about 98% of them.” Dr. Dale attacked thef
waste disposal problem from both the industrial, as
well as, the farm aspect and provided the group with
several pertinent facts as to the seriousness of our
waste disposal system.

One entire afternoon was spent on a panel discus-
sion dealing with food handling, meat and poultry,
seafoods, fruits and vegetable, and milk products.
Five specialists in their field from VPI gave brief‘
talks, then entertained questions from the participants. &

Thursday evening’s informal discussions were held
on the activities of sanitarians, dairy fieldmen and
laboratory technicians. Each group freely talked
about items of general interest and each section re-
ported lively conversation from many of the mem-
bers.

The session closed on Friday with a provoctive talk

on understanding people. The lecture given by Dr.
]. D. Richardson, a project leader at VPI, was most
fascinating, particularly when he placed pictures on
display for the membership to relate what each in-
dividual saw, or thought he saw in the pictures. After
listening to Dr. Richardson we could well understand
the difficulties encountered in communicating and
the interchange of thoughts between individuals.

The program this year was by far the most stimu-
lating and exciting of any held for many years. The
membership expressed their appreciation for an all-
inclusive program which covered many facets of the
sanitation field.

3-A COMMITTEES SIGN NEW
STANDARD AND AMENDMENT

Milk meters are the subject of the latest 3-A Sani’

tary Standard, designated Serial #2800, and entitled
“3-A Sanitary Standards for Flow Meters for Milk
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and Liquid Milk Products”. Signed with the final
validating signature on April 23, 1970, the new stand-
ard becomes effective one year hence.

On and after April 23, 1971 the 3-A Symbol Coun-
cil may issue authorization for use of the 3-A Symbol
on equipment which complies with the” new meter
standard.

Publication of the new 3-A Standard will take
place in the Journal of Milk and Food Technology
90 days prior to the effective date. Reprints from the
Journal will be made available for distribution.
Copies may be requested from the Journal, Box 437,
Shelbyville, Ind. 46176.

An amendment to the “3-A Sanitary Standards for
Internal Return Tubular Heat Exchangers for Use
with Milk and Milk Products, Serial #1203” was also

'signed on the same date. The amendment provides

for certain optional construction features in tubular
heat exchangers.

This new amendment carries an effective date of
August 23, 1970. Publication will take place 3
months prior to the effective date, and copies as
usual will be available from the Journal at that time.

C. BRONSON LANE ACCEPTS POSITION
AT THE UNIVERSITY OF FLORIDA

F

C. Bronson Lane has joined the faculty at the Uni-
versity of Florida’s department of dairy science as
an Associate Professor and Associate Extension Dairy
Technologist. He will be responsible for developing
and implementing dairy technology extension pro-
grams at the farm and processing plant levels.

Dr. Lane received his B. S. degree in dairy manu-
facturing from Pennsylvania State University, and the
M. S. and Ph. D. degrees in dairy science from the
University of Maryland. He attended Dallas Theo-
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logical Seminary from 1966 to 1967 for studies in
Greek and Theology.

Prior to accepting the Florida position, Dr. Lane
served for three years as an Assistant Extension Pro-
fessor of Dairy Technology in the Department of
Animal Sciences at the University of Kentucky.

He is the author of numerous publications relating
to the dairy industry, is an active member in many
professional associations, and functions on committees
of the Interstate Milk Shipments Conference, the
International Association of Milk, Food and Environ-
mental Sanitarians, and the National Association of
Dairy Fieldmen.

HAROLD E. THOMPSON, JR., HONORED
BY PUBLIC HEALTH SERVICE

The “technical competence and leadership” of a
man who has made major contributions to the purity
and safety of the Nation’s milk supply was cited at
a special ceremony in Washington, D. C., Tuesday,
June 2. Harold E. Thompson, Jr., Chief of the Food
and Drug Administration’s Milk Sanitation Branch
was presented the Public Health Service Commenda-
tion Medal by FDA Commissioner Charles C. Ed-
wards in the presence of colleagues and friends for
his accomplishments in the field of milk sanitation
spanning 24 years. He attained his position as top
man in the FDA’s milk program not only as a result
of academic preparation and single minded dedica-
tion to his tasks, but because of the variety and value
of his contributions.

Working in a number of locations, but always in
the same field, he helped with the periodic revisions
of Grade “A” milk ordinances and codes, helped de-
velop industry guidelines, played a key role in the
1966 investigation of salmonellas in dry milk, and
participated extensively in the sanitary design and
construction of dairy equipment.

He is a recognized authority in the commercial proc-
essing of dairy products and an outstanding expert
in milk sanitation procedures and investigations.

A native of Clinton, Massachusetts, Thompson earn-
ed a degree in dairy technology from the University
of Maine in 1941 but was delayed in launching his
professional career by military service. However,
after three years service with the Virginia State De-
partment of Health as an assistant milk sanitarian,
he became in 1949 a commissioned officer of the
U. S. Public Health Service. The Food and Drug

Administration is a part of the U. S. Public Health
Service. Subsequently he served as regional inter-
state milk shipper consultant in New York, as staff
officer at PHS headquarters in Washington, and as
regional milk and food consultant in Kansas City.
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As Chief of FDA’s Milk Sanitation Branch, he is now
headquartered in Cincinnati.

While pursuing his career, Thompson earned a
masters degree in public health from the University
of Minnesota (1959) and became professionally af-
filiated with the International Association of Milk,
Food and Environmental Sanitarians and the Ameri-
can Intersociety Academy for Certification of Sani-
tarians. He is married and the father of three chil-
dren.

IOWA ASSOCIATION NAMES OUTSTANDING
SANITARIAN OF THIS YEAR

Don Jaeger (L) presenting to Ed Wegermann $50.00 Sav-
ings Bond, which is given with the award.

Award—Candidate shall have made a meritorious contri-
bution in the field of milk, food or environmental sanitation
to the Public Health & Welfare of a municipality or county
within the state of Iowa, or to the State of Iowa.

Edgar Wagerman, Cedar Rapids, was named the
outstanding Iowa Sanitarian of the year

This award was given Mr. Wagerman at the An-
nual Conference of Sanitarians and Fieldmen held
at Ames, Iowa on March 23, by President Don Jae-
ger, This outstanding award is known as the Dr.
M. P. Baker Award given each year at the annual
meeting and conference, a $50.00 savings bond ac-
companies the award.

Mr. Wagerman owns and operates a Milk and
Food Laboratory in Cedar Rapids known as the Sani-
tation Laboratories Inc. He was cited for his leader-
ship in the field of sanitation. He is a past president
of the Sanitarians’ Association and has contributed
a lot of time and effort in making this organization
a success.

AFFAIRS

TIowa Association of Milk, Food & Environmental Sanitar-
ians, Inc. Executive Board 1970: L-R—Earl Wright Faculty
Advisor, Hale Hensen Secretary-Treasurer, Glenn Cavin 2nd
Vice President, Al Grey 1st Vice President, Farris Biggart
President-elect, Don Jaeger President, Duane Hagedon Im-
mediate Past President, and William S. LaGrange Faculty
Advisor.,

Before starting his own organization in the field
of sanitation, he was employed by Sanitary Farms
Dairy, Cedar Rapids, as a sanitarian. He received
his education in Minnesota and his degree in Dairy
Bacteriology from the University of Minnesota.

From the small laboratory located in the basement
of a grocery store to his large laboratory in a separ-
ate building located between Cedar Rapids and
Marion, Iowa, is quite an achievement.

NEWS AND EVENTS

FUTURE COURSES TO BE GIVEN AT FDA
TRAINING INSTITUTE, CINCINNATI, OHIO

Current Concepts in Food Protection, August 24-
28, 1970, Albany, N.Y.

Milk Pasteurization Controls and Tests, Sept. 14-
17, 1970, Cincinnati.

Milk Pasteurization Controls and Tests (2), Sept.
28-Oct. 2, 1970, Rutgers University.

Laboratory Analysis of Milk and Milk Products 1II,
Oct. 5-9, 1970, Cincinnati.

State Laboratory Survey Officers Workshop, Oct.
26-30, 1970, Cincinnati.

Milk Pasteurization Controls and Tests, Nov. 8-12,
1970, Albuquerque, N. M.

Laboratory Analysis of Milk and Milk Products
I, Nov. 16-20, 1970, Cincinnati.

Pesticide Residue Analysis of Food, January 25-29,
1971, Cincinnati.

§
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Laboratory Analysis of Milk and Milk Products
I, Jan. 1971, Charleston, S.C.

Milk Pasteurization Controls and Tests, Feb. 8-12,
1971, Cincinnati.

Current Concepts in Food Protection, Feb. 22-26,
1971, Glen Ellyn, Illinois.

Food Microbiology, March 22-April 1, 1971, Cin-
cinnati.

Milk Pasteurization Controls and Tests (2), April
12-16, 1971, Milwaukee, Wisconsin.

All correspondence should be addressed to Robert
B. Carson, Chief, Cinn. Training Facility, FDA Train-
ing Institute, 1090 Tusculum Ave., Cinn., Ohio 45226.

BELSHAW ELECTED BEMA PRESIDENT

Thomas E. Belshaw, President, Belshaw Bros. Inc.,
Seattle, Washington, was unanimously elected presi-
dent of the Bakery Equipment Manufacturers As-
sociation at the Annual Convention held at the Doral
Country Club, Miami, Florida, June 23-29, 1970. He
succeeds Maynard R. Euverard, Executive Assistant
to the President, Bakery Machinery Division, AMF,
Richmond, Virginia who completed two outstanding
terms as the Association’s chief executive.

Mr. Belshaw has long been active in the Associa-
tion’s affairs serving on many of its important com-
mittees. He has been a member of the Board of
Directors since 1964 and as Vice President for the
past two years ably assisted President Euverard in
the conduct of the Association. He is also active in
the American Society of Bakery Engineers, the Ameri-
can Retail Bakers Association, the National Associa-
tion of Food Equipment Manufacturers, the Bakery
Council of Canada, the Western International Trade
Group, the Japan American Society and the Seattle
Chamber of Commerce where he also serves as a
member of the World Trade Division.

His extensive international market development
work for the bakery equipment industry and particu-
larly for the donut industry outside the United States
earned Belshaws’ firm a citation from the Secretary
of Commerce in 1963 and the President of the United
States “E” Award for excellence in Export in 1967.

BEMA’s new President attended the University of
Washington School for Engineering and also met the
University’s educational requirements for, and passed
the Certified Public Accountants National Examina-
tion.

,Due to the continued growth in size and scope of
the Association, the Constitution and By-Laws were
amended to provide for the first time for two Vice
Vice Presidents. Unanimously elected to these posi-
tions were: First Vice President—Douglas M. Kerr,
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President, Stewart Engineering & Equipment Com-
pany, Richardson, Texas. Second Vice President—
Frank M. Irving, Jr., Executive Vice President, Alto
Corporation, York, Pennsylvania. Raymond ]. Wal-
ters continues to serve as the Association’s Secretary-
Treasurer and Counsel with executive offices being
maintained in New York City. Two new members
of the Board of Directors were unanimously elected
as follows: Director—Harry D. Gardner, Vice Presi-
dent Union Steel Products Company, Albion, Michi-
gan. Director—Edwin H. Leedy, Vice President Ek-
co Products, Inc., Chicago, Illinois.

HELDMAN TO CHAIR ASAE
FOOD ENGINEERING DIVISION

The American Society of Agricultural Engineers,
at their annual meeting banquet Friday evening, July
10, in the Leamington Hotel, Minneapolis, Minn.,
named the following five leaders in agricultural en-
gineering as chairmen of the five ASAE Divisions.
Included was Dennis R. Heldman as chairman of the
Food Engineering Division.

Heldman is associate professor of agricultural en-
gineering and food science at Michigan State Uni-
versity, Lansing, where he received his Ph.D. in agri-
cultural engineering in 1965, after taking his bache-
lor’s and master’s degrees in the same subject from
Ohio State University. His current position involves
both research and teaching in food engineering. His
research interests include investigations dealing with
the thermal and rheological properties of processed
foods, heat and mass transfer during food processing
operations, and the improvement of environmental
quality in processing plants, and he is the author or
co-author of approximately 50 technical articles in
his field. He is a member of the American Dairy
Science Association, the International Association of
Milk, Food, and Environmental Sanitarians, and the
Institute of Food Technologists, in addition to the
American Society of Agricultural Engineers, which
he has served as a member of numerous committees.
Heldman lives with his wife, Joyce, two daughters,
and one son in East Lansing. He is the son of Mr.
and Mrs. Merritt L. Heldman of Arlington, Ohio.

KNOX RECEIVES ADSA DISTINGUISHED
SERVICE AWARD

William D. Knox, Editor of Hoards Dairyman,
received the Distinguished Service Award of the
American Dairy Science Association at the opening
session of the association’s annual meeting here Sun-
day evening, June 28.

Knox became youth editor of the national maga-
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zine in 1941. After serving in the Navy for four
vears, he became Associate Editor and then Editor
of this publication in 1949. As the third editor in the
82 year history of this periodical, his editorials have
besn an inspiration in the fields of livestock conserva-
tion and dairy products marketing. He was the
founding chairman, secretary, and president of the
National Brucellosis Committee. He keynoted the
formation meeting of the National Mastitis Council
and has served effectively as a board member and
on key committees.

In 1961 he was appointed by the President of the
U. S. to the bipartisan National Agricultural Advisory
Commission. As a part of his duties, he served with
the National Stabilization Committee on Dairy Prod-
ucts, the Strategic Food Reserve Committee, and the
USDA  Departmental ~Administration Committee.
Other accomplishments are too numerous to mention.

Some of the honors which have been bestowed
upon Knox are: Honorary member of the American
Veterinary Medical Association, Distinguished Serv-
ice Award of National Brucellosis Committee, Rotary
International Service Citation, Michigan State Uni-
versity Distinguished Agricultural Alumnus Award,
Honorary Future Farmer, National 4-H Alumni
Award, Tri-State Man of the Year, and numerous
citations.

REINBOLD RECEIVES PFIZER-
PAUL LEWIS AWARD

George W. Reinbold, Department of Food Tech-
nology, Towa State University, received the Ptizer -
Paul Lewis Award at the annual meeting of the
American Dairy Association.

Reinbold has made many contributions to the un-
derstanding of the intricate relationships of the var-
ious steps in manufacturing procedures which were
instrumental in the standardization of the technology
of both domestic® and foreign varieties of cheese.
The merit of his work in the industry was evidenced
by the award of the coveted Jade Ring of the Kraft
Company for his outstanding services.

He and his coworkers have made a number of sig-
nificant research contributions concerning the tech-
nology and microbiology of Swiss and Cheddar
cheese, technology and market evaluation of low fat
cheese varieties, ultra-low temperature preservation
of starter cultures, bacteriological evaluation of raw
milk quality, enumeration of special groups of micro-
organisms in raw and pasteurized dairy products,
and in-depth studies of the enterococci and propioni-
bacteria.

He is the author of vol. 1 of the Pfizer Cheese
monographs, Italian Cheese Varieties, co-author with
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W. L. Wilson of vol. 2, American Cheese Varieties.
He also has contributed to chapters in several other
books including the most recent edition of Standard
Methods for the Examination of Dairy Products,

THOMPSON RECEIVES BORDEN AWARD

Marvin P. Thompson, Biochemist in USDA’s East-
ern Regional Laboratory in Philadelphia, and Adjunct
Associate Professor, Dairy Science, at Penn State, re-
ceived the Bordon Award at the annual meeting of
the American Dairy Science Association (ADSA).

Thompson is recognized worldwide for his research
on the proteins of milk and a foremost authority on
milk protein polymorphism. His work has opened
up areas of research that have brought a new measure
of understanding of factors that affect the physical
stability of milks, the mode of inheritance or protein
polymorphs, g=ne linkage, and the origin of Western g
breeds of dairy cattle. His work has provided the
impetus for many researchers, worldwide, to engage
in such studies, and he has enthusiastically encouraged
this independent and collaborative research.

As a member of the ADSA Committee on Protein
Nomenclature and Methodology, he worked per-
sistently and effectively in developing a rational
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scheme for naming these new molecular species of ﬁ

milk proteins and others whose existence is surmised
but not yet proved.

Thompson is the author of 50 technical publica-
tions. He has been invited to give seminars to dairy
and food science groups throughout the United States.
He has presented his research at 11 annual meetings
of the ADSA and has been an invited participant in
protein symposia sponsored by the American Chemi-
cal Society.

A NATIONAL EDUCATIONAL CONFERENCE
ON GOOD MANUFACTURING
PRACTICES ANNOUNCED

The Institute of Sanitation Management in co-
operation with the U. S. Food and Drug Administra-
tion, the Association of Food and Drug Officials of
the United States and the University of Florida will
sponsor and conduct a National Educational Con-
ference on GOOD MANUFACTURING PRACTICES
and How to Achieve Them, from September 13-18,
1970 at the Ft. Harrison Hotel in Clearwater, Florida.

The purpose of the conference is to discuss, in

length, the Good Manufacturing Practices regulation;‘\. L

(GMP’s) of the Food and Drug Administration and@®

how to achieve them. An outstanding list of speak-
ers from government and private industry has been
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assembled to assure that the subject matter will be
handled in a practical manner by attendants from
all types of food industries. Personnel from the Food
and Drug Administration and the Association of Food
and Drug Officials of the U. S. will discuss GMP’s
from an authentic base, while outstanding authorities
on espects of food control have been recruited from
private industry.

T. G. LEE RECEIVES AWARD
AT ADSA MEETING

T. G. Lee, dairy producer and distributor in cen-
tral Florida, Orlando, was named Dean of the Florida
Dairy Industry by the Florida Department of Dairy
Science at the annual meeting of the American Dairy
Science Association. The certificate of appreciation
presented to Lee is in recognition of the years of lead-
ership and dedicated service to the Florida Dairy In-
dustry.

Lee has long been in the forefront of dairying in
Florida. He grew up in Central Florida, attended
the University of Florida, and served in the U. S.
Air Corps in World War 1. Mr. and Mrs. Lee launch-
ed their career as dairy people in 1925 with one
family cow. Today, Mr. Lee owns Central Florida’s

‘ most modern dairy plant in addition to the two

-l

dairies where 1500 lactating cows are housed. The
Lee operations now employ more than 400 people.

Lee served on the Florida State Dairymen’s Asso-
ciation committee on University facilities in 1948,
fostering the present University of Florida Dairy Re-
search Unit. He was a charter member of the Orange
County Dairy Herd Improvement Association
¢(DHIA), and helped to incorporate the Orange
County Artificial Breeding Association—the first in
Florida. Lee has long been an active advocate of
the Cooperative Extension Service and a strong sup-
porter of the youth programs.

MICHIGAN STATE SCIENTIST
RECEIVES TEACHING AWARD

W. W. Snyder, a recent professor at Michigan State,
received the ADSA Teaching Award posthumously
at the annual meeting of the American Dairy Science
Association.  Snyder passed away on January 20,
1970.

Professor Snyder’s responsibility has been largely
in the teaching area, mainly in dairy cattle manage-
ment. However, he did conduct research in milking

k management and ddlly cattle hOl_lSillg. He was co-

author of some 25 publications reporting results of
the research. He did Extension work and was in-
volved in the initial operation of the Michigan Ani-
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mal Breeders Cooperative.

As a teacher and counselor he has been described
by former students as totally committed to students
— in the class room, as an academic advisor and
friend, and in important committee assignments which
are a part of the total teaching program.

He was advisor for the M.S.U. Dairy Club, an
Agricultural Council Advisor, member of M.S.U.
Faculty Committee on Student Affairs, and Chair-
man of a committee on special teaching innovations
and improvement of instruction.

In 1969 he was recognized by the local chapter
of Alpha Zeta. Professor Snyder was one of three
out of a faculty of 300 to receive the first Outstanding
Undergraduate Teaching Award.
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CLASSIFIED ADS

PUBLIC HEALTH CHEMIST: $8,154-$10,442—Position in
the second largest City in Illinois (Pop. 137,500). Degree
required with a major in Chemistry. Will perform pro-
fessional laboratory procedures and advise department
head. Inquire D. C. Fane, Chief Examiner, 407 City Hall
Bldg., 425 E. State Street, Rockford, Illinois 61104. Filing
deadline 8-31-70.

MICROBIOLOGIST: $7,758-$9,942—Position in the second
largest City in Illinois (Pop. 137,500). Degree required
with major in Microbiology, preferably supplemented with
courses in Chemistry and/or Biochemistry. Will be given
wide latitude in professional judgments within the stand-
ards established by the State of Illinois Laboratory Li-
censing Law. Inquire D. C. Fane, Chief Examiner, 407
City Hall Bldg., 425 E. State St., Rockford, Illinois 61104.
Filing deadline 8-31-70.

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 97401.
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New lechnicon
oMmalic
CelCounter

Faster and more reliable testing

for abnormal milk

We probably don't have to tell you about

the new regulations now in effect concerning
somatic cells. But we do want to let you
know how we can help you test more sam-
ples, which is the immediate problem that
these regulations present. With the new
Somatic Cell Counter from Technicon your
laboratory can do from three to five times as
many samples as are done manually without
adding any new laboratory space or
personnel.

The first fully automatic system on the
market, the Technicon Somatic Cell Counter
performs an accurate count on mitk samples
on a continuous, unattended basis, at a
screening rate of 60 samples per hour. It does
30 samples per hour for confirmatory count-
ing, and both the screening and confirmatory
tests can be run automatically. The auto-
matic operation includes sample processing,
which makes manual preparation, screening,
and counting a memory, and routine quarter
sampling an everyday reality.

Technicon also makes it easier for you to
get a new unit into your laboratory by making
the Somatic Cell Counter available on a sale,
lease, or “‘try it before you buy it” trial lease
i basis. The unique 4-month Trial Lease makes
possible the application of a good portion
of the monthly fee to future purchase of
~_the'system.

“““Tachnicon also makes your conversion to
automation easy by supplying complete
reagent and service contracts, and by pro-
viding a free training course in the use of the
instrument. For further information on how
“Technicon® Systems can help you,
please write to Department 110:

Technicon industrial Systems
A Division of Technicon Instruments Corporation

Tarrytown, New York 10591




what'’s in it for you?

Surge means more than a milking machine. It also
means periodic service checks of your milking sys'—
tem, answers to everyday dairy problems and help
if you're planning to modernize or expand. It's all
part of the total service job that we at Surge offer
dairymen.

As a regular stop on your Surge Dealer’s service
route, you have access to a complete line of dairy
equipment and sanitation products. He is a sanita-
tion specialist and also has information on all that's
new in dairying. Your Surge Dealer combines both
technical know-how and practical experience.

SURGE...the accent is on YOU

BABSON BROS. CO., OAK BROOK, ILLINOIS
BABSON BROS. CO., (Canada) LTD., PORT CREDIT, ONTARIO




