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CONCENTRATION OF EGG WHITE BY ULTRAFILTRATION

R. Epwarp PAyNE Anp CHARLES G. HiLL, JR.
Department of Chemical Engineering
AND
CLypE H. AMUNDSON

Department of Food Science
University of Wisconsin, Madison, Wisconsin 53706

(Received for publication December 5, 1972)

ABSTRACT

Ultrafiltration was used to concentrate egg white by par-
tially removing water and other low molecular weight spec-
ies. Total solids concentrations as high as 41% (representing
removal of 80% of the initial water) were obtained. Studies
were made of the influences of feed flow rate, feed temper-
ature, and pressure difference across the membrane on the per-
formance of ultrafiltration membranes. Optimum conditions
of operation correspond to a maximum feed temperature and
feed flow rate consistent with product integrity and membrane
life. No physical degradation of egg white proteins could
be distinguished by electrophoretic studies. This mode of
concentration represents an improvement over conventional
methods of concentration which tend to degrade the whipping
characteristics of egg white by thermal and/or physical den-
aturation of proteins. Average flux and cost per pound of
water removed indicate that there is a potential commercial
application for concentrating egg white by ultrafiltration.

The widespread use of egg white in the baking and
candy industries arises from its ability to form stable
foams which support relatively large quantities of
sugar and/or flour (5, 8). Present methods of con-
centrating egg white frequently diminish its desirable
functional properties by shear damage, thermal den-
aturation of proteins, or induction of the Maillard re-
action between glucose and amino acids (2). How-
ever, several advantages may be gained by concen-
trating egg white, e.g. a reduction in the costs asso-
ciated with packaging, freezing, transporting, and
storing this material (6).

Reverse osmosis and especially ultrafiltration tech-
niques offer economic methods for concentrating egg
proteins by removing water and other low molecular
weight species. These approaches offer potential
savings over more conventional methods of water re-
moval which require greater expenditures of energy.
The degree to which egg white may be concentrated
by membrane techniques is limited by two factors:
(a) the viscosity of the concentrate as it becomes too
great to pump economically, and (D) the transmem-
brane flux when it is reduced to an impractical level.

Considerable interest in concentrating egg white
bby membrane processes has developed since Lowe re-
ported that reverse osmosis can produce an egg white
concentrate with excellent functional properties. Lowe
demonstrated that it is possible to achieve concentra-
tions of 30% total solids. The concentrate produced

—————

by Lowe was evaluated in baking tests. Specitic
volumes of meringue and angel cake heights were
comparable to those of fresh egg white under equi-
valent conditions of NaCl concentration, pH, and
whip time (8). .

Ultrafiltration differs from reverse osmosis in that
the membrane is permeable to both water and low
molecular weight substances rather than to water
alone. Consequently the pressure requirements are
substantially less.

One may argue that it will be necessary to use some
method such as spray drying to remove the water re-
maining after membrane processing, and that thermal
or physical damage of the protiens will occur. How-
ever, solids spray-dried from an egg white concentrate
obtained by ultrafiltration were found to reconstitute
more readily than the powder formed from liquid egg
white via spray drying because the preconcentrated
liquid forms a relatively high density product (8). In
addition to the lower cost for removing the water and
other low molecular weight species, an approach us-
ing membrane separations would preserve or improve
desirable functional properties of the concentrate
(2, 8, 10).

Ultrafiltration appears to be a more appropriate
membrane separation technique than reverse osmosis
for concentrating egg white. The ultrafiltrate con-
tains glucose and inorganic salts as well as water so
a partial fractionation is accomplished in addition to
the concentration. Because these species would con-
tribute to the osmotic pressure of the concentrate
stream when using reverse 0osmosis and because the
transmembrane flux is given by

AP — Ax

T = R+ R+ K
where
] = trans-membrane flux

AP = trans-membrane hydrostatic pressure dif-
ference

Ax — osmotic pressure difference across the mem-
brane

R. — flow resistance caused by the membrane

Re — flow resistance caused by fouling of the
membrane :

Re — flow resistance caused by the hydrostatic
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boundary layer, the hydrostatic pressure required for
ultrafiltration will be less than that required for re-
verse osmosis. Since high shear rates are one cause
of physical damage to the proteins of egg white, the
damage to the functional properties is reduced with
the lower operating pressures of ultrafiltration (I, 9).
At lower pressures, pumping costs are reduced and
the equipment costs are less since material strength
requirements are not as great.

The present investigation was carried out to de-
termine the technical and economic feasibility of con-
centrating egg white by ultrafiltration. The influence
of such design parameters as temperature, pressure,
and Reynolds number were examined.

APPARATUS AND MATERIALS

Large tube membrane configurations were used in all ex-
periments. Modules supplied by two manufacturers were em-
ployed in the present investigation. Some experiments util-
ized a pilot ultrafiltration unit containing type HFA-180 mem-
branes obtained from Abcor, Inc. of Cambridge, Massa-
chusetts, whereas others involved type 215 VDR ultrafiltra-
tion membranes in a Mark IV module obtained from Calgon
Havens, Pittsburgh, Pennsylvania.

Abcor unit

The Abcor ultrafiltration modules consisted of a membrane
cast seamlessly on the inside of a 54-inch long inert, porous,
polyethylene 1-inch ID tube. The membrane and support tube
are encased in a clear polystyrene permeate collection shroud.
The shroud has ports on either end to permit collection of the
permeate. The feed is introduced and withdrawn axially
through 1-inch ID stainless steel connectors. The stainless
connector is secured to the membrane unit by PVC fittings.
The effective membrane area of each unit is 1.1 ft2. The
maximum operating pressure at ambient temperature is 50
psi. Membrane operating temperatures are restricted to be-
tween 40 and 140 F.

Calgon-Havens unit

The Calgon Havens module used utilizes several 0.5-inch
ID tubes nested together. The membrane is cast seamlessly
on the inside of a porous, epoxy-bounded, fiberglass support
tube. Eighteen of these tubes are placed inside a Mark IV
Osmotik module and connected in series by U-bends. Each
tube is fitted with 0.25 inch polyethylene volume displace-
ment rods (VDR) which act as detached turbulence pro-
moters. Increased turbulence enhances bulk
hence, the trans-membrane flux (7).

mixing and

Egg white

The egg white used in this study was obtained from Mazo
Egg and Produce, Inc., Middleton, Wisconsin. This facility
is a commercial egg breaking plant, USDA Inspected Egg
Products Plant 765. The egg white was homogenized, pas-
teurized, and cooled but unfrozen.

REsurts Axp Discussion

The effects of temperature, Reynolds number, and
feed composition on performance of two types of
ultrafiltration modules were investigated. By varying
each of these parameters independently, its influence
on the trans-membrane flux of the ultrafiltration mod-
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Figure 1. Temperature dependence of flux for egg white.
Calgon Havens 215 VDR; feed flow rate: 1.5 gpm; and press-
ure: 175 psi.

ules could be determined. Each data point represents
at least two replications while operating at steady
state.

Temperature dependence of flux for egg white
(Calgon Havens)

The permeate rate for Calgon Havens ultrafiltra-
tion membranes exhibited a strong temperature de-
pendence as shown in Fig. 1. By plotting the same
data as a function of inverse absolute temperature,
a linear Arrhenius type plot was obtained. From the
slope of this plot, an activation energy of approxi-
mately 5 kecal/g mole is obtained. This value is the
same as that obtained with the Abcor membranes and
with those obtained by Wiley et al. (11) and by Fen-
ton-May (4) using cellulose acetate membranes to
ultrafilter waste liquors from a paper mill and cheese
whey, respectively.

Influence of pressure upon flux for egg white
(Calgon Havens)

By holding the temperature, flow rate or degree
of turbulence, and the composition constant, the in-
fluence of the average module pressure was examined.
The trans-membrane flux at steady state varied with
pressure in the manner shown in Fig. 2.

The buildup of a protein gel adjacent to the mem-

]
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Figure 2. Pressure dependence of flux for egg white.
Calgon Havens 215 VDR; feed flow rate: 1.5 gpm; and tem-
perature: 29 C.

brane can impair the performance of the system. The
phenomenon is a result of concentration polarization
and is depicted in Fig. 3. As indicated in this figure,
the proteins of egg white are carried with the solvent
as it is transported toward the membrane surface.
The macrosolute is rejected at the membrane sur-
face resulting in an accumulation of protein mole-
cules at the surface. At sufficiently high fluxes this
accumulation may lead to formation of a protein
gel or “cake” on the surface of the membrane. This
gel layer acts as an added resistance in series with the
flow resistance caused by the membrane itself and
impedes the solvent flux.

As the average module pressure was increased, the
protein gel layer or “cake” on the membrane surface
thickened until the back diffusive transport equaled
the convective transport of macrosolute to the mem-
brane. In the right hand portion of Fig. 2, it can be
seen that the flux is approaching an asymptotic value
as a limit. As equation 1 indicates, the permeate flux
should be directly proportional to the pressure dif-
ference across the membrane in the absence of con-
centration polarization and significzmt osmotic press-
ure effects. With egg white, however, the fouling
resistance R¢ is important because of the ease with
which the protein molecules can form a gel layer.
Consecuently nonlinear behavior is observed at the

1—
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flux rates studied in this investigation.

eoo white

Reynolds number dependence of flux for egg

(Calgon Havens)

The recommended flow rate of concentrate should
lie in the range of 1.2 to 1.5 gpm. The effect of
Reynolds number or flow rate is given in Fig. 4 for
constant operating conditions of temperature, press-
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Figure 3. Steady state concentration polarization.
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ure, and feed composition. The tigure again demon-
strates the influence of concentration polarization on
the permeate rate. That is, as the Reynolds number
was increased, the permeate rate was increased.
Using the Abcor system with the feed composition
held constant, a hysteresis-type experiment was per-
formed. That is, the feed flow rate was lowered
from the maximum limit imposed by mechanical con-
straints of the system in prescribed increments to the
minimum flow rate and then returned to the maximum
tlow rate. During the course of the experiment, the
dependence of the permeate rate on the flow rate
was recorded. These results are presented in Fig. 5.
The permeate rate associated with the final maximum
tlow rate was substantially reduced from the initial
flow rate. Therefore, the flow history of the mem-

Payne ET AL.

brane influenced its permeate rate. Similar experi-
ments with skim milk in Calgon-Havens modules
demonstrated that the permeate rate appeared to be
a function of the lowest flow rate to which the mem-
brane was subjected (4). These experiments tend to
indicate that the gel layer thickens with reduced
Reynolds number thus reducing the trans-membrane
flux. Moreover, the influence of the gel layer was
not entirely reduced by increasing the Reynolds num-
ber indicating that this layer has a permanent influ-
ence once it has been established.

Influence of increasing feed .concentration upon flux
(Abcor)

By returning only the concentrate to the feed tank
and disposing of the permeate, the effect of con-
centrating the feed was studied. In Fig. 6 the per-
meate rate for egg white is plotted against percent
total solids in a semilog plot.

As the feed became more concentrated, the flux
decreased exponentially. This result may be pre-
dicted theoretically from classical chemical engineer-
ing mass transfer equations. That is, a steady state
flux value is established when the convective trans-
port of solute towards the membrane is reduced to
the same value as the back diffusion of the solute
away from the gel layer.

Egg white was concentrated to 41% total solids
with the Calgon-Havens module with no apparent
product damage. However, the permeate rate was
reduced by an order of magnitude from the initial
value. Furthermore, the amount of protein which
passed through the membrane was negligible regard-
less of the total solids concentration.

By increasing the total solids content of the egg
white, the effect of concentration polarization or a
gel layer upon the solvent flux becomes more pro-
nounced. The influence of the protein “cake” upon
the transport of microsolutes was also investigated.
The concentration of glucose in the concentrate and
permeate was determined by Glucostat enzymatic
assay. During the course of concentrating egg white,
there appeared to be no interference in the transport
of glucose by the protein gel layer.

Estimation of shear damage to the proteins of
egg white
Electrophoresis was utilized to estimate the dam-
age to the proteins of egg white by the shear forces
experienced during extended periods of operation.
A comparison between egg white as it was delivered
and that which had been concentrated for more than
8 hr shows no new bands and no band disappearing.
Therefore, it was concluded that the albumen suf-
fered no appreciable damage by shear stress. Ap-
proximately 100 pg of proteins were placed on the

g
¢
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gel and < 1 pg could have been detected. There-
fore, shear damage of less than 1% of the total protein
would be distinguishable.

FEconoazic FEASIBILITY STUDY

After completing the technical feasibility study, the
economic implications of this research were investi-
gated in part. The basis for this analysis was a 250,-
000 Ib. per day facility. Table 1 compares the costs
associated with ultrafiltration, spray drying, and
freeze drying. In each instance, egg white was con-
centrated to 25% total solids.

TABLE 1. COMPARISON OF ULTRAFILTRATION, SPRAY DRYING
AND FREEZE DRYING COSTS (INCLUDI;\'G L,—\BOR)

Unit operation Cost (cents/lb. water removed)

-

Ultrafiltration 0.206
Spray drying 0.950
Freeze drying 7-15

Consequently, it appears to be economically at-
tractive to use ultrafiltration to obtain a product
containing 25% total solids from liquid egg white (12%
total solids) and then to spray dry or freeze dry to
approximately 3% moisture. Studies have indicated
that the product obtained in this fashion reconstitutes
more readily than the egg white powder obtained by
spray drying alone.

Moreover, if the concentrate containing 25% total
solids were to be freeze dried, the ultrafiltration con-
centration step would be still more attractive as can
be seen in Table 1.

CONCLUSIONS

For ultrafiltration membranes in general, the solute
re]'ection characteristics are invariant with tempera-
ture. However, the strong dependence of the trans-
membrane flux on temperature as shown in Fig. 1
suggests that egg white should be concentrated at the
highest possible temperature consistent with mem-
brane life and sanitary conditions.

Pressure dependence of the flux is given by Fig. 9,
As the upper limit of the operating pressure range
was approached, the flux became less dependent on
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the applied pressure and was limited by the rate of
back diffusion of solute.

The importance of good bulk mixing is demon-
strated by Fig. 4. To minimize the effects of con-
centration polarization and to maximize the flux rate,
the system should be operated at high feed flow
rates. An economic compromise between higher feed
velocities and added membrane area should be made
for a given concentration.

In summary, the permeate rate was increased by
operating at high feed velocities and high tempera-
tures subject to considerations of product and mem-

brane safety and the economics of operation.
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LITMUS MILK REACTION AS A DISTINGUISHING FEATURE
BETWEEN STREPTOCOCCUS FAECALIS OF HUMAN AND NON-
HUMAN ORIGINS

J. OrviN MunpT
Departments of Microbiology and Food Science and Technology
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ApsTracT

More than 90% of 1618 cultures of Streptococcus faccelis
obtained from plants, wild animals, and insccts produced a
soft, reduced, rennet-like curd which underwent stratiform
digestion in litmus milk, or else produced no reaction. Cul-
tures of human origin produced a reduced, hard, acidic curd
which sometimes was followed by acid-proteolytic digestion.
Ten percent of the cultures commensal in nature fermented
lactose in litmus milk to produce the hard, acidic curd which
sometimes underwent acid-proteolytic digestion.  One-third
of this group of organisms failed to follow the typical pattern
of fermentation by S. faccalis of human origin, that is fer-
mentation of melezitose but not of melibiose. It is sug-
gested that for cultures obtained during analytical procedures
the reaction in litmus milk and the fermentation of melezitose
and melibiose may be employed to distinguish between con-
tamination representing recent pollution of human origin
and the presence of S. faccalis as a member of the microflora
of plants with no sanitary significance.

Dible’s description of the enterococci (5) as a group
of intestinal dwellers, the classical review by Ny-
man (32), and the observations by Graham and Bart-
ley (12) provided the foundation for and gave impetus
to the concept of the enterococci as an index of
pollution of water (9, 13, 18, 19, 21, 22). Later it
appeared logical to extend the concept to frozen and
other nonsterile foods (2, 3, 17). Their presence in
such foods has been attributed to insufficient heating
(17), recontamination (38) or, when not found coin-
cidentally with the gram-negative indicators of pol-
lution, to their persistence (4, 36).

As early as 1937, Sherman (34) reported the rather
common occurrence of enterococci on plants. Ar-
guing in behalf of growth, rather than mere survival,
he considered it significant that no hemolytic types
of the enterococci had been isolated from plant ma-
terials. In a series of publications Mundt and co-
workers (for review, see 28) and Geldreich and co-
workers (10, 1I) have reported the ubiquitous oc-
currence of the enterococci in nature under condi-
tions which seem to preclude human wastes as the
origin. Use of the enterococci as an indicator of
pollution in certain types of foods has been question-
ed by Vaughn et al. Brokaw (37), Ferraro and Apple-
man (8), and Kaplan and Appleman (16). Geldreich
and Kenner (10) have shown that the proteolytic en-

terococci isolated from waters may be typical of
plant origin, and in the analysis of water their re-
covery may yield misleading indications of faecal
pollution. Hucker et al. (14) have attributed the
presence of enterococci in frozen vegetables to con-
tamination during traverse on sorting belts.  Air-
borne transfer of several members of the lactic acid
bacteria, including the enterococci, from raw pro-
duct to finished product areas during the freezing
processing of vegetables has been established (29).

The reactions of the enterococci from either hu-
man or other sources are identical on most media
employed for recovery and for primary characteriza-
tion. Much of the attention given to the enterococci
has been devoted to Streptococcus faecalis. A con-
sistently possessed, unique, rea dily determinable
property which serves to differentiate cultures of this
species either invariably or with some degree of re-
liability according to human or non-human origin
would be quite useful in assessing their significance
when they are recovered from nonsterile foods. A
comparison of 1618 cultures of S. faecalis obtained
from plants (27), wild animals (26), and insects {23)
with 101 cultures obtained from humans suggests
that a large percentage of cultures commensal in
nature do possess readily determinable features which
offer a high degree of probability of differentiation
according to origin. Although mention of the prop-
erties has been made in other publications (23, 27,
33), they have not received the attention given to
them in this paper.

MATERIALS AND METHODS

Cultural conditions and criteria employed for characteriza-
tion of the cultures have been described elsewhere (23, 30, 31).
Litmus milk was prepared by combining 11 ¢ skim milk
powder and 0.2 g granalar litmus with 100 m] water with
the aid of a magnetic stirrer. The solution was filtered
through a milk filter, tubed in 6 ml quantities, and sterilized
at 112 C for 12 min. Milk which caramelized during steri-
lization was discarded. All prepared milk was held at room
temperature for one or more days to bring about reoxidation
and for incubation to ensure sterility, Inoculated tubes of
milk were incubated at 35 to 37 C, although identical reactions
may be obtained by incubation at 32 C. Many cultures
impart the typical reactions upon overnight incubation, but
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TaABLE 1. COMPARISON OF PROPERTIES OF STREPTOCOCCUS FAECALIS ISOLATED FROM HUMAN AND NON-HUMAN SOURCES
-~ Origin
@ Plants Animals Insects!t Humans
Property Number Percent Number Percent Number Percent Number Percent
Growth:
5% bile salts agar 129 100 507 90.3 —* 101 99.0
bile-aesculin agar 126 96.8 —* 332 98.3 101 97.0
at 10 C 778 97.0 507 100.6 326 95.7 101 99.0
at 45 C 778 96.8 507 99.6 326 99.7 101 99.0
broth -+ 6.5% NaCl 778 92.2 507 99.6 328 98.6 101 99.0
broth at pH 9.6 778 93.6 507 99.6 320 714 101 98.0
ethyl violet broth 753 95.0 458 98.9 293 160.0 101 92.0
potassium tellurite 771 85.2 496 96.4 332 94.9 101 99.0
Reduction of tetrazolium 778 88.2 507 97.0 332 98.4 91 97.0
Decarboxylation of tyrosine 121 82.6 = 333 99.4 101 99.0
Gas in 4% malate 108 0.0 —* 333 0.0 101 0.0
Deamination of arginine 245 77.4 149 74.5 139 86.0 101 84.0
Survive 60 C 30 min 115 91.5 —* —* s 91 90.0
Fermentations:
Arabinose 441 25.6 142 0.0 328 88.5 101 19.0
Raffinose 671 12.8 116 15.0 333 59 101 0.0
Melezitose only 778 76.6 495 91.7 333 84.5 101 98.0
Melibiose only 778 0.7 495 0.9 333 0.6 101 0.0
Melezitose and melibiose 778 13.5 495 0.7 333 8.8 101 2.0
Neither sugar 778 9.1 495 6.7 333 5.6 101 0.0
Mannitol 90 78.9 —® —* 101 160.0
Sorbitol 668 87.7 112 78.9 139 81.0 101 84.0

1Data of Martin and Mundt (23)
#*Not determined

some, termed slow cultures, may need to be incubated to 6
days.

Data in this paper are a compilation of information taken
from old records, from a restudy of cultures maintained in
frozen stock, and from current studies. All plants, animals,
and insects from which cultures were obtained were sampled
in wild areas remote from the influence of man.

RESULTS AND DISCUSSION

The properties of cultures of S. faecalis from the
several sources are presented in Table 1. Those
isolated from humans conform most closely to cri-
teria which are customarily employed or which have
been suggested for characterization of the species.
Minor deviations among a collection of cultures may
be considered normal (6). In comparison, nearly 29%
of the insect cultures fail to initiate growth in broth
adjusted to pH 9.6 and many deviate in the pattern
of melezitose-melibiose fermentation. The
cultures deviate chiefly in that fewer ferment sor-
bitol and 75% deaminate arginine, in comparison with
the greater degree of conformity shown by the hu-
man cultures. More than 5% of the plant cultures
fail to initiate growth in broth containing 6.5% NaCl,
in broth adjusted to pH 9.6, in ethyl violet broth, or
to survive when heated to 60 C for 30 min. More than
10% of the plant cultures fail to initiate growth on
potassium tellurite (KT) agar, to reduce 2, 3, 5-

animal

4

triphenyltetrazolium chloride (TTC), decarboxylate
tyrosine, or to deaminate arginine. Except for the
negative reactions on KT and TTC agars, deviations
are at random and no pattern of associations of prop-
erties is discernible. The greater deviations among
the plant, animal, and insect cultures, as compared
with the human cultures, may be a reflection of the
fluctuating conditions of the environment in which
the commensal bacteria live. The cultures employed
by Sherman et al. (35) quite likely were of human
origin. The percentage of cultures which constitutes
a minor deviation is not known, but it would seem
that the extent of deviation in some attributes among
the commensal cultures is more than minor, and much
of the deviation may be reflected in properties in-
fluenced by the environment.

The peculiar reactions in litmus milk produced
by S. faecalis commensal in nature have been noted
earlier (23, 27, 33). The observations are confirmed
numerically by the data in Table 2. Of the 1618
commensal cultures, 1460 or 90% produced reactions
in litmus milk rarely encountered or unknown among
cultures of human origin. More than 89% of the
1460 cultures produced a soft, flowing, rennet-like
curd which became digested nearly to completion
in stratiform fashion (23) and which did not pro-
duce the characteristic acid-proteolytic mode of di-
gestion described in Bergey's Manual (1). A small
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number, 16 or 1.1%, digested the casein without ap-
parent prior formation of curd, a reaction noted
earlier by Patrick and Hill (33), and the remainder
of this group exhibit no reaction in litmus milk.

The visually observed differences in the effect up-
on casein may be associated with the capacity of
the cultures of the several origins to ferment lac-
tose. All cultures producing the hard, acidic curd
ferment glucose and lactose to produce a low final
pH in phenol red-carbohydrate media incubated 3
days (Table 3), and most of the cultures of the ren-
net-proteolytic group also produce a low pH in
glucose medium. In lactose broth, however, the
median pH is much higher. In litmus milk, the
pH of the acid-proteolytic group drops rapidly to
below 5.0 (not shown in the data), while that of
the rennet-proteolytic group drops more slowly and
in the majority of instances remains at approximately
pH 54 to 5.6. Some cultures in this group ferment
neither glucose nor lactose with vigor, and the re-
sulting final pH may be as great as 6.6 in broth
media and in milk.

The reactions in litmus milk provide a mechan-
ism to remove the potential stigma of recent human
pollution as the source of S. faecalis which may be
recovered from nonsterile foods during analytical
procedures. The distinction would contraindicate at
least in part the opinion of Buttiaux and Mossel (4)
that the finding of enterococci in environments other
than the gastrointestinal tract is attributable solely
to their persistence. In application of the concept,
the proteolytic streptococci from milk and milk pro-
ducts which were described by Long and Hammer
(20) quite likely entered the milk as the result of
dust contamination originating with plant material
in the milking barn, since these bacteria do not nor-
mally occur in the intestinal tracts of cattle (24, 25).
A similar expression of opinion applied to water bac-
teriology has been made by Geldreich and Kenner
(10).

Approximately 10% of the cultures of S. faecalis ob-
tained from plants and 14% from animals produce
the hard, acidic curd which may be followed by
acid-proteolytic digestion (Table 2). The animals
from which these cultures were obtained include
several species of mice, turtles, squirrels, snakes, bats,
a raccoon, and an owl. In light of the limited ex-
periments on implantation of S. faecalis (15, 25), the
strongly lactose-fermenting type may be commensal
with these animals, and these animals may provide
the source for the annual reseeding of plants. The
cultures in this group obtained from plants deviate
to a greater extent from described properties than
do cultures of human origin (Table 4). Failure
to grow on KT agar often is accompanied by weak

TABLE 2. PERCENT REACTIONS IN LITMUS MILK PRODUCED BY
Streptococcus Faecalis ACCORDING TO ORIGIN

Origin and pevcent of cultures

Insect Huntn
(333)8  (101)*

Plant  Animal
Reaction in litmus milk (T78)*  (507)2

Reduced, acid only 0.0 1.6 0.0 0.0
Reduced, acidic curd 54 120 0.0 59.0
Reduced, acid proteolysis 4.6 2.0 0.0 39.0
Reduced, rennet proteolysis 85.7 82.8 94.1 2.0
Alkaline digestion, no curd 1.7 0.0 0.9 0.0
No reaction 2.6 16 5.0 0.0

*Number tested.

TasrLe 3. Mepian pH oF Streptococcus Faecalis AT 72 HOURS
IN PHENOL RED GLUCOSE AND LACTOSE BROTHS

Type curd in Number  Glucose Lactose
litmus milk tested broth broth
Reduced, acidic curd 65 415 4.05
Acid-proteolytic digestion 30 4.15 4.65
Rennet-proteolytic digestion 96 4.29 5.28

TaBLE 4. PERCENT CONFORMATION IN PROPERTIES BY ACID
CURD-PRODUCING Streptococcus Faecalis FROM PLANT AND
ANIMAL SOURCES

Percent conformation

Plant Human
Property cultures cultures
Growth at 10 C 93 99
Growth at 45 C 84 99
Growth in broth + 6.5% NaCl 72 99
Growth in broth at pH 9.6 76 98
Growth on potassium tellurite agar 81 99
Reduction of tetrazolium chloride 76 97
Melezitose, not melibiose fermented 67 98
Melibiose, not melezitose fermented 3 0
Neither sugar fermented 11 0
Both sugars fermented 19 0

or no reduction on TTC agar. The fermentation of
melezitose, but not of melibiose, is a characteristic
of S. faecalis. With the limited concrete evidence of
Deibel et al. (7) and the data of Table 1, cultures
which ferment melibiose with or without concommi-
tant fermentation of melezitose or which ferment
neither sugar are considered not to be of human
origin. Failure to conform to the pattern is exhi-
bited by 33% of the plant cultures. Although of
limited value, determination of the fermentation pat-
tern for these sugars is suggested as an application
to those cultures of S. faecalis obtained during analy-
tical procedures which produce a hard, acidic curd
in litmus milk.
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ABSTRACT

Eutrophication and its relationship to the detergent industry
is analyzed. The role of phosphorus in accelerated or “cul-
tural” eutrophication is discussed and the different uses of
phosphorus by all industry are presented. The detergent
industry is broken into its different sectors of marketing, and
the distinction is made between household laundry detergent
products and that of the specialty detergent and sanitizer
products.  Application of specialty detergents and sanitizers
is discussed and their role in maintaining public health and
safety standards is related. Remedial steps being taken to
reduce “cultural” eutrophication are discussed and a request
is stated that, if legislative or judicial actions are deemed
necessary in the problem of “cultural” eutrophication, reason-
able thought be given to the effect those actions may have
in the critical area of product application of the specialty
detergents and sanitizers.

Today there is much discussion and confusion on
the subject of the environment and its attendant
problems. Foremost among the areas of concern is
the question of the alleged diminishing quality of
water in our environment. The phenomenon of
“eutrophication” and the relationship of the detergent
industry is one of the current most popular issues.

What is the environmental problem of “eutrophica-
tion?” How is the detergent industry involved in
this issue? What are some of the remedial steps be-
ing taken to solve the problem? These are questions
we would like to address ourselves to in this article.

E UTROPHICATION

Eutrophication can be regarded as the progressive
increase in biological productivity in a body of
water, supported by the input of nutrients (fertiliz-
ing elements) which stimulate the growth of algae
and other aquatic vegetation. Many other factors
are also involved which contribute to aquatic plant
growth, such as availability of carbon dioxide for
photosynthesis, abundant sunlight, clarity of water
for light penetration, warm temperatures, and pre-
sence of “trace nutrients” such as molybdenum, cop-
per, etc.

Eutrophication is a natural phenomenon and oc-

Presented at the 58th Amnnual Meeting of the International
Association of Milk, Food, and Environmental Sanitarians,
Inc., San Diego, California, August 17-21, 1971.

curs at slow rates in the “natural aging” of lakes.
Accelerated eutrophication, on the other hand, is
caused by man through his pollution of waters with
sewage, industrial wastes, agricultural runoff, etc.
Prominent among the nutrients discharged is phos-
phorus.  “Cultural eutrophication” or accelerated
eutrophication caused by human influence is really
the assault on the environment.

Puoospaorous: THE LiINk BETWEEN EUTROPHICATION
AND THE DETERGENT INDUSTRY

Most discussions of accelerated eutrophication and
the causative factors center around the chemical ele-
ments of carbon, oxygen, nitrogen, and phosphorus,
but nuisance algae require from 15 to 20 different nu-
trient elements for growth. Phosphorus in the form
of sodium tripolyphosphate is the link between cul-
tural eutrophication and the detergent industry. The
detergent industry is a large volume user of phos-
phorus with > a million tons (expressed as sodium
tripolyphosphate) used per year. In most instances,
the detergent phosphates end up in waste water.
Ordinary biological sewage treatment only removes
a small fraction of the phosphate.

No one will argue that phosphorus is not essential
for nuisance algae growth. The question is, is it
the controlling factor? Generalities on phosphorus
as the limiting nutrient (controlling factor) in cul-
tural eutrophication should not be overdone. What
is true for one region is not necessarily true for an-
other region. Phosphorus is recognized as a limiting
nutrient for algae growth in some areas, while other
elements, such as carbon and nitrogen are limiting
nutrients in other regions.

Since phosphorus is implicated in cultural eutro-
phication, is the detergent industry the only source
of phosphorus for the environment? The answer is
no. The detergent industry consumes between 13%-
14% of the yearly phosphorus production, whereas
over 70% goes to the fertilizer and animal feed indus-
tries. A small percentage also goes into foods and
pharmaceuticals. If the detergent industry removed
all the phosphates from detergents, would this allev-
iate man-accelerated eutrophication? Material bal-
ances have been conducted on some bodies of water
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to establish what contributions of phosphates arrive
from what sources. In general, for an urban center
adjacent to a body of water, the sources of entering
phosphorus break down as follows:

Municipal sources

Human and vegetative sources 27%

Detergents 28%
Inflowing waters 13%
Rural run-off 11%
Urban run-off 6%
Industrial 4%
Other 11%

Even though detergents contribute about 50% of
the phosphorus in municipal sewage, the detergent
contribution is down to 25%-30% of the total phos-
phorus entering the receiving waters because of the
other contributing sources. If it were possible to
remove phosphorus completely from detergents, we
would be limiting only 25%-30% of the phosphorus
contribution to the lakes in an urban setting. In a
rural setting, the contribution from detergents is
less and in some instances nonexistent. Since algae
require very little phosphorus for growth (as little
as 0.5 b, or less, per 100 1b. of dry algae), the re-
maining phosphorus entering from the other sources
is sufficient to maintain accelerated eutrophication
provided other essential nutrients are present. Man-
accelerated eutrophication is really more complex to
solve than merely removing phosphorus from deter-
gents.

Dr. Daniel A. Okun, professor of environmental
engineering and head, Department of Environmental
Sciences and Engineering, School of Public Health,
University of North Carolina, Chapel Hill testitied
at recent FTC hearings:

“I would recommend strongly against a decision to re-
move phosphates from detergents as a solution of the
eutrophication problem for two reasons: (a) the benefits
of removal of phosphates from detergents are questionable
at best, and (b) the alternatives to phosphates pose un-
known dangers directly to man that may be far more
serious than the problems of phosphates themselves.”

“The phosphates present in detergents used by approxi-
mately 87% of the total population of the United States
cannot be claimed to have any effect whatsoever on the
waters into which wastewaters containing these deter-
gents are discharged. TFor example, all of the rural
population and the population in unsewered commun-
ities, approximately. 30% of the total population
discharges its wastewaters to the ground, where th~
phosphate concentration is of no consequence. About
55% of the population . . . reside in cities whose muni-
cipal wastewaters discharge into rivers or the ocean,
where there is no danger of eutrophication. In this lat-

: ter category are New York, Pittsburgh, St. Louis, Chicago,
Los Angeles, and many other large and moderate-sized
cities.”

Dr. William J. Oswald, professor of Public Health
and Sanitary Engineering, University of California,
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Berkeley, in a letter to FTC, stated:

“The fact is that the principle of source control does
not apply, because even elimination of all phosphates
from the detergent source will have no detectable effect
except possibly in the most pristine environment. Each
human each day excretes about 1.5 g of phosphorus, and
each kilogram of ordinary soil or silt contains 1 g of
phosphorus.  Independent of any detergent source, the
average domestic sewage contains sufficient phosphorus
from uncontrollable origins to support the growth of
1,000 mg per liter of blue-green algae. Such an algal
concentration is 50 times that ever found in Clear Lake,
California, 100 times that found in Lake Erie, and 1,000
times that found in the oceans.”

SpeEcIaLTy PRODUCTS

Since the detergent industry, is involved in cul-
tural eutrophication because of the phosphorus we
use in our products, what are we doing about this
environmental problem? Before discussing some of
the remedial steps being taken by the detergent in-
dustry in general, we would like to describe a sector
of the detergent industry not generally recognized
as being part of the detergent market place. This
sector of the detergent industry is known as the
specialty detergent and sanitizer market. The Soap
and Detergent Association uses the designation of
Industrial & Institutional (I & I) detergents to de-
fine this category. To put the specialty detergents
and sanitizer products in the right perspective as
compared to the other sectors of the detergent indus-
try, one can use the volume of the detergent phos-
phorus as an indicator of comparison. Since phos-
phorus is implicated in cultural eutrophication, it is
interesting to note that only approximately 28% of
the total phosphorus currently used by the detergent
industry in one calendar year finds its way into the
specialty detergent and sanitizer field, and the re-
maining 72% of the phosphorus used by the detergent
industry goes to other sectors of the industry, the all-
purpose household laundry detergents being the big-
gest user.

All too often, detergents are considered as one
large family without the distinction being made
as to the application of the detergent. As the name
signifies, cleaning formulations in the specialty de-
tergent and sanitizer markets are designed for spec-
jal use. Not all specialty detergents contain phos-
phorus, but those that have phosphorus in their form-
ulations do so to function effectively on a special
cleaning job. These specialty detergent and sani-
tizer formulations are used in institutional and home
dishwashing machines; hospital and health care fac-
ilities; cleaned-in-place (CIP) equipment for the
dairy and food industry; the transportation industry
to aid in cleaning and overhauling of carrier vehicles
such as airplanes, ships, truck transports, buses, and
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diesel locomotives. These are the market places of
the specialty detergent and sanitizer products. The
markets themselves demand a special type of deter-
gent or detergent sanitizer to function under a spec-
ial set of conditions to do a special job of cleaning.
It may be possible to bring about a formula change
quickly in a general household laundry detergent,
but specialty detergents and sanitizers were designed
for special uses and a change in formula (phosphate
reduction or removal) may render them ineffective.
The criterion for cleanliness in a specialty detergent
and sanitizer application is different from the “whiter
than white” concept for household clothes washing.
We speak in terms of microbial cleanliness, reduction
of bacterial count, quality of bulk milk for Grade A
use, etc.

Composition of many of these specialty type prod-
ucts is presently regulated by federal, state, and local
requirements.  Licensing and special labeling may
be required by such agencies as the Food and Drug
Administration, Consumer and Marketing Service
(USDA), and the Environmental Protection Agency
(EPA), and any change in formula would require
time-consuming re-approvals. To treat specialty de-
tergent products used in essential sanitary steps in
food or beverage service or in the mass transporta-
tion industry on the same basis as general house-
hold cleaning products seems to disregard an impor-
tant element of public health protection and public
safety.

REMEDIAL MEASURES

The above discussion has been presented to distin-
guish between general household detergents and
specialty detergents and sanitizers. This market of
the specialty detergents and sanitizers is the market
place of Economics Laboratory, Inc. We at Econ-
omics Laboratory have accepted this challenge to
“do business in an age of constant change,” and are
continuing to search for phosphate replacements and
to test formulation changes to bring about effective
cleaning and sanitizing agents for the markets we
serve. However, we feel it would be a great dis-

service to put into the market place something which
would reduce the levels of cleanliness and sanitation
we now maintain and possibly create an even greater
environmental problem.  The large number ; of
product types and the various uses and methods
of application of specialty detergents and sanitizers
point to the extreme complexity of finding phosphate
substitutes to fit this market place.

We are pleased to note that legislative and ju-
dicial bodies are now giving special consideration
to specialty detergents and sanitizers and their role
in American life. We appreciate the understanding
of these officials that it is very risky from the stand-
point of public health and safety to remove some
specialized detergents and sanitizers from use. It
is hoped that if legislation is deemed necessary, it
will be written with intelligent timetables for phos-
phate removal in these critical product types of the
specialty detergent and sanitizer markets.

It would seem that several other courses of action
are open to help in the problem of cultural eutrophi-
cation. When feasible, all wastes should be diverted
from lakes. Where diversion of waste water is not
possible, improved waste treatment technology can
be applied. Physical-chemical processes have been
developed to effect high removal of all nutrients.
The city of Detroit is completing the construction of a
1 billon gal/day sewage treatment plant which is
unique because the waste pickle liquor from nearby
steel mills will be used as a precipitating chemical
for phosphates. The city of Rochester,, New York
has moved aggressively to provide treatment facili-
ties which will effect high removal of nutrients from
waste water. The total treatment costs are above the
conventional primary-secondary systems currently be-
ing used, but their overall efficiency in terms of
organic and inorganic waste removal is dramatically
superior. No doubt we will be seeing more and
more plants of this type, simply because of increasing
population densities, regardless of what happens to
detergent phosphate input levels in the future. We
look at proper waste handling and modern effective
sewage treatment as a more comprehensive and rea-
sonable solution to cultural eutrophication than the
removal of phosphate from detergents.

¢
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ABSTRACT

Characterization of unit effluents from a commercial pi-
miento canning operation revealed significant patterns of dif-
ference in composition and flow rates. The most concen-
trated effluent occurred in the first stage of the processing
operation where the roasted peel was removed by washing.
The suspended solids load of this effluent accounted for 69%
of the total suspended solids load and 37% of the COD load,
but only 18% of the total flow. Segregation and separate
treatment of this concentrated effluent is suggested to reduce
the total waste load. Another concentrated effluent resulted
from the citric acid dip just before the packing and closing
area. The flow of the effluent was only 10% of the total,
but accounted for 32% of the total dissolved solids and 37%
of the total BOD. Two effluents from the grading area ac-
counted for 50% of the total flow and only 10% of the total
COD load. Recycling of these dilute effluents to the peel
removal operation is suggested. Based on the rate of pro-
cessing, the total wastes produced from pimiento canning con-
tained 3.2, 60.2, and 35.4 Ib. of suspended solids, COD, and
BOD, respectively, per ton of raw pimientos. The total waste
flow was 4,840 gal. per ton.

There is a shortage of information available on
characteristics of effluents from individual unit oper-
ations involved in processing of different fruits and
vegetables. Compilations of data which characterize
the final or composite effluent are readily available
but not so for unit effluents (3, 9). Because of lack
of information on the separate unit processes and their
respective contributions to the total waste load, it
should not be surprising that the 1971 survey by the
Environmental Protection Agency of wastes from the
fruit and vegetable processing industry concluded
that “data were generally considered inadequate to
make a verifiable determination of effluent limitation
guidelines. A second program phase is being in-
itiated to develop additional data to establish guide-
lines” (2).

Splittstoesser and Downing (11) have reported the
analyses of several processing effluents, but did not
include flow: data. Weckel et al. (12) investigated
canning wastes from peas, corn, beets, potatoes, and
carrots, and included effluent composition, flow rates,
and total waste loads. Shewfelt and Chipley (10)
cHaracterized dry bean canning wastes and showed
the contributions of separate unit effluents to the
total waste load. Likewise, Hang et al. (4) have
given quantitative data on wastes from sauerkraut
manufacture. Mercer et al. (7) reported on the char-

acteristics of in-plant waste streams from the pro-
cessing of peaches and tomatoes. A recent compre-
hensive survey by the National Canners Association
(8) summarizes available data on liquid wastes from
the fruit and vegetable canning and freezing industry.

A knowledge of the contribution of unit effluents
to the total waste load is of current importance to
food processors and regulatory agencies alike. When
data for the composition and volume of wastes from
unit operations are known, the processor can apply
process modifications that will minimize the waste
load to be treated. Similarly, when the total waste
load of different processed products can be defined
in terms of the contribution of unit processes, then
a scientifically realistic effluent standard can be de-
veloped by the regulatory agency and met by the
processor.

This study reports data obtained on the composi-
tion and flow of liquid wastes from a commercial
pimiento canning operation. The pimiento canning
industry is located mainly in California and the
Southeastern states. The number of actual cases
packed in 1971 is reported to be 2,451,000 (5). In-
dustrial sources have estimated the pack for 1972 to
be 18,000 tons. Pimientos are grown mainly on small
acreage plots, and involve considerable hand labor
in processing. Thus, the pimiento industry is an im-
portant source of income for many farmers and work-
ers. The large processing plant which cooperated in
this study employs approximately 1000 people during
the peak of the pimiento season.

EXPERIMENTAL

A flow sheet of the typical unit operations involved in the
processing of pimientos is shown in Fig. 1, and includes the
waste effluent sampling locations. The first step is the re-
moval of the peel by roasting in a gas flame. The charred
peel is then largely removed by the action of two reel wash-
ers (effluent A). The pimientos are then placed on a ma-
chine for core removal. The cores are handled separately as
solid waste. After core removal, the pimientos are conveyed
through another set of reel washers (effluent B) before enter-
ing the hand grading and cleaning area (effluents C and D).
A citric acid dip for pimiento pieces also drains into effluent
D. The cleaned pimientos then pass thru a citric acid dip
for whole pods and enter the packing and closing area (ef-
fluent E). All of the unit effluents (A-E) converge to form
the composite pimiento effluent (F) which is passed over a
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Tasre 1.
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CHARACTERIZATION OF WASTE EFFLUENTS FRONM A COMMERCIAL

PIMIENTO CANNING OPERATION

Grading, Acid dip
Peel cleaning, for pods,
Processing removal Core Grading acid dip packing, )
operation (roasting) removal & cleaning for pieces closing Composite
Bffluent A B C D E F
Total solids, mg/1 2890 = 675' 1574 =+ 247 411 = 65 449 += 49 5094 =+ 1592 1444 + 131
Fixed solids, mg/1 362 = 158 177 = 39 62 += 42 110 = 28 567 += 208 184 = 64
Volatile solids, mg/1 2501 = 573 1408 =+ 241 358 = 064 348 = 061 4602 += 1505 1243 + 174
Suspended solids, mg/1 302 = 55 42 + 7 32 = 24 19 = 21 34 -+ 5 73 = 13
Dissolved solids, mg/1 2584 + 692 1472 =+ 248 379 = T2 415 = 48 5057 =+ 1586 1359 =+ 146
Settleable solids, ml/1 32 = 6 34 = 07 0.2 = .04 02 = .62 28 = 08 6.8 = 1.5
pH 62 = 02 6.0 = 0.2 6.8 = 04 53 = 0.5 41 = 02 52 = 03
Total acidity, mg/1* 91 = 21 51 = 10 16 = 6 34 += 10 642 + 282 82 + 1¢
COD, mg/1 3018 = 837 1548 =+ 258 201 = 27 324 + 52 4894 + 1543 1525 =+ 182
BOD;, mg/1 1473 =+ 475 866 + 235 172 = 24 187 = 39 3604 = 1060 816 =+ 124
Flow rate, gal/min 152 = 28 186 = 16 198 = 10 237 = 10 76 += 22 849°
Flow rate, % of total 18 22 23 28 9 1002

'Standard deviation
2Expressed as mg/l1 CaCOs;
*Total of A-E flow rates

Tapre 2. THE CONTRIBUTION OF UNIT EFFLUENTS TO THE TOTAL WASTE LOAD OF TOTAL SOLIDS,
SUSPENDED SOLIDS, VOLATILE sorLips, COD, axp BOD
Unit Total solids Suspended solids Volatile solids COD BOD
effluent 1b./hr % of total 1b./hr 9, of total 1b./hr &, of total Ib./hr % of total Ib./hr 9, of total
Peel removal A 220 34 23 69 190 33 230 37 112 30
Core removal B 147 22 4 12 131 23 144 23 81 22
Grading C 38 6 3 9 33 6 27 4 16 4
Grading & acid Dip D 53 8 2 6 41 7 38 6 29, 6
Citric acid Dip,
Packing & closing E 194 30 1 4 175 31 186 30 137 37
Total, A-E 652 100 33 100 570 100 626 100 368 100
TasLeE 3. Tuar PropuctioN oF ToraL Soris, SUSPENDED SoLips, VOLATILE SOLIDS,
COD, BOD, axp Waste Water Per Tox or Raw PvMIENTOS PROCESSED
Total Suspended Volatile Waste
solids solids solids COoD BOD water
LEftluent 1b/ton 1b/ton 1b/ton 1b/ton 1b/ton gal/ton
Peel Removal A 21.2 2.2 18.3 22.1 10.8 880
Core Removal B 14.1 0.4 12.6 13.8 7.8 1070
Grading C 3.6 3 3.2 2.6 L5 1080
Grading & Acid Dip D 5.1 2 3.9 3.7 2.1 1370
Citric Acid Dip,
Packing & Closing E 18.6 1 16.8 17.9 13.2 440
Total, A-E 62.7 3.2 54.8 60.2 35.4 4840

20-mesh vibrating screen separator. Cooling water is dis-
charged separately from effluents A-I" and was not analyzed in
this study.

Composite samples of liquid effluents were taken at each
unit operation (A-F) by collecting 600 ml every 30 min over
a 2-hr period. Each sample was passed through a 20-mesh
screen to remove particulate material. Composite samples
were transported to the laboratory and the analyses begun
within 15 min of collection. Six replicate composite samples
of each unit effluent (A-F'), collected on different days dur-
ing the season, were analyzed in duplicate for the following
characteristics: total, fixed, volatile, suspended, dissolved, and

settleable solids; pH; total acidity; chemical oxygen demand
(COD); and 5-day biochemical oxygen demand (BOD). The
methods given by Mercer (6) were employed for all analyses
except for the BOD, where a method published by the En-
vironmental Protection Agency (1) was used to determine dis-
solved oxygen by the probe method.

Flow rates were determined with a trapezoidal weir which
was placed in the rectangular gutters carrying effluents A-D.
The base of the weir (b) was 6.5 inches and the sides were
cut on a 1:4 slope. The height of water passing over the weir
(H) was measured in inches and the flow rate (Q) cal-
culated: Q = 3.367 bH¥2 The flow of effluent E was

4
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Figure 1. Flow diagram of unit precessing operations and
effluents in a commercial pimiento cannery.

estimated by a floating block method described by Mercer
(6). The flow of cooling water was estimated by plant per-
sonnel to be 12,000 gal/hr.

RESULTS AND DISCUSSION

The distributions of the various solids fractions in
the pimiento effluents are shown in Table 1. The
values listed are the averages and standard deviations
for six replicates. The high standard deviation val-
ues reflect the day-to-day variations in the unit ef-
fluent composition. Differences in rates of process-
ing, in raw products from different growers, and from
early and late season pimientos are included in the
variations. '

The effluent from the peel removal operation (A)
contained a considerable amount of charred peel
which contributed to the solids load, especially the
suspended solids concentration which was 302 mg/
liter. The effluent from the core removal area (B)
contained only 42 mg/liter suspended solids but was
relatively high in dissolved solids (1472 mg/liter)
because of soluble materials from the interior of the
pimiento. The effluents from the grading area (C-D)

were generally low in solids. Also, the strength of
these wastes was more variable as shown by the high
standard deviation values, particularly those of sus-
pended solids. The total solids concentration of the
effluent from the citric acid dip, packing, and closing
area (E) was 5,094 mg/liter, of which 5057 mg/liter
was dissolved solids. The total acidity of this ef-
fluent was also high due to the citric acid which
drained off the product after the dip.

The average values obtained for pH, total acidity,
COD, and BOD are also shown in Table 1. The ef-
fluents from the peel removal operation (A), core
removal area (B), citric acid dip, packing, and clos-
ing area (E), and the composite (F) had relatively
high concentrations of degradable solids as shown
by the COD values: 3,018, 1,548, 4,984, and 1,525
mg/liter, respectfully. For these same effluents, the
BOD values were 1,473, 866, 3,604, and 816 mg/liter,
respectfully.

The results obtained by expressing the BOD as a
percentage of the COD shows the uniqueness of the
effluent containing the citric acid (E). The BOD of
this effluent was 74% of the COD value. The BOD
values for the other effluents ranged from 49 - 59%
of the COD values.

The average flow rates for the unit effluents are
given in Table 1 and are also expressed as a percent-
age of the total. The total flow of the five individual
effluents was 849 gal/min, and the contributions of
unit effluents A-E to this total were 18, 22, 23, 28,
and 9%, respectfully.

Table 2 shows the individual waste load (Ib./hr)
and the percent of the total waste load (sum of A-E)
contributed by each unit effluent. The effluent from
the peel removal operation (A) contained 34% of the
total solids load, 69% of suspended solids, 33% of the
volatile solids, 37% of the COD, and 30% of the BOD
waste load. However, these wastes were contained
in only 18% of the total flow. Tt is possible that the
processor could reduce the waste load from this unit
operation by process modification. Segregation of this
effluent for separate treatment could significantly
reduce the total waste load.

The effluent from the core removal operation (B)
contained 23% of the COD and accounted for 22% of
the total flow. Effluent C from the grading area
contained only 4% of the COD in 22% of the total
flow. Effluent D was likewise dilute and contained
6% of the COD in 28% of the total flow. Effluents
C and D could possibly be recycled for use in the
peel removal operation which would produce a con-
centrated effluent that could be segregated and treat-
ed separately to reduce the total waste load.

The effluent from the citric acid dip, packing, and
closing area is another example of a concentrated,
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low volume effluent. It contained 37% of the total
BOD load in only 10% of the total flow. Over 99%
of its total solids load was found in the dissolved
solids fraction and was readily biodegradable as in-
dicated by the comparatively high BOD: COD ratio
(0.74).

Table 3 shows the pounds of waste materials gen-
erated per ton of raw product processed. The total
production of total solids, suspended solids, volatile
solids, COD, and BOD was 62.7, 3.2, 54.8, 60.2, and
35.4 Ib./ton of raw pimientos, respectively. The total
flow of waste water was 4840 gal/ton. The flow of
cooling water which was discharged separately from
processing wastes was approximately 1,000 gal/ton.

A survey of the waste loads from several fruits and
vegetables (8) reported the suspended solids and BOD
load from snap beans to be 4 and 30 Ib./ton, re-
spectively. Corresponding values for peas were 10
and 50 1b./ton, respectively. The total waste water
produced was 4,500 gal/ton of snap beans and 5,000
gal/ton of peas (8). The results of this study indicated
that the production of wastes from pimientos was
similar in amount to that from snap beans and peas.
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ABSTRACT

A total of 213 samples of various types of raw refrigerated
ground beef from 51 different retail stores in Ontario were
analyzed for their microbial content. Mesophilic and psychro-
trophic counts on 64% of the samples were in excess of 10
million per gram. All samples yielded staphylococci with 98%
containing >1000 organisms per gram. Coagulase-positive
staphylococci were isolated from 17% of the samples. En-
terococcus counts ranged from <10 to 10,000 per gram. About
95% of the samples had coliform counts in excess of 100 per
gram and counts in individual samples varied from <10 to
100,000 per gram. Salmonellae were not isolated.

The process of manufacturing ground beef in-
volves grinding of cellular tissue. Bacteria normally
present on the surface of meat are distributed by this
process throughout the entire preduct and an ideal
condition for their multiplication may be created.
Ground beef is not heated or otherwise processed
to ensure the absence of pathogenic and spoilage
organisms. Thus the microbiological quality depends
on the meat used for grinding, sanitary conditions,
practices during preparation, and time and tempera-
ture of storage. Rogers (9) pointed out that numbers
of bacteria in market samples of ground beef are
clearly indicative of the history of the product.

Several studies of bacteriological quality of fresh
refrigerated ground beef have been published (3, 5,
7,11, 13, 14). These studies have reflected the quali-
ty situation in different American and European
markets and are part of the evidence offered for
use in establishing quality standards for ground
beef. We are not aware of comparable data for any
Canadian market. The need for information on
which to base quality standards prompted the study
reported here.

METHODS

The Ontario cities of Guelph, Kitchener-Waterloo, and
Toronto were the three market areas sampled. Each Saturday
during the months of May, June, July, and August, 1972,
ground beef samples of about 1 1b. were purchased directly
from display cabinets in retail stores. Samples from Guelph
and Kitchener-Waterloo reached the laboratory within 2 hr
and were refrigerated at 2 C until they were analyzed two
days later. Preliminary studies had shown that storage at 2 C
or lower for 2 days did not result in an increase of bacterial

counts. Toronto samples were refrigerated at 2-4 G at time
of purchase because several hours were required for delivery
to the laboratory. A total of 213 samples of various types of
ground beef were obtained from 51 different retail stores.

MICROBIOLOGICAL EXAMINATION

Thirty grams of sample were weighed into a sterile Waring
blendor and mixed for 3 min at high speed with 270 ml pep-
tone water (0.1% w/v, pH 6.8) at 4 C. Further dilutions
were made in 0.1% peptone solutions. The following micro-
biological analyses were carried out: aerobic plate count and
psychrotrophic plate count on standard plate count agar and
incubated at 32 C for 48 hr and at 7 C for 10 days, re-
spectively; coliform count on violet red bile agar at 37 C for
24 hr; enterococcus count on Reinbold’s blue tetrazolium-
citrate azide medium (8) at 37 C for 48 hr; staphylococcus
count on Baird-Parker’s tellurite polymyxin egg yolk agar at
37 C for 48 hr; and salmonellae using a secondary selective
enrichment (6). Biochemical confirmation tests for salmonel-
lae were done using the multitest micromethod (1) followed
if necessary by serotyping of positive cultures. Suspected
cultures of Staphylococcus aureus were examined by gram
stain and for coagulase by the slide method (2) with the use
of lyophylized bacto-coagulase plasma (without EDTA, Difco).

REesuLts AND DISCUSSION

A summary of the bacterial content of different
types of ground beef is presented in Table 1. Aver-
ages of aerobic mesophilic counts of the different
types of ground beef ranged from 10 million to 97
million organisms per gram. Packaged hamburger
and hamburger sold in bulk showed the highest bac-
terial content. Psychrotrophic and mesophilic flora
were comparable for all types of meat with the ex-
ception of hamburger sold in bulk where psychro-
trophic counts were almost twice as high as mesophil-
ic counts. Average coliform counts ranged from 1400
to 19,000 per gram but some individual samples were
as high as 100,000 per gram. Packaged hamburger
had the highest average count. The enterococcus

counts ranged from <10 to 10,000 per gram. Staphy-
lococei were isolated from all samples and 17% of
them contained coagulase-positive staphylococei rang-
ing from 5 to 100% of the total staphylococcus count.
Percentage distributions of samples falling within
selected population ranges for psychrotrophs, coli-
forms, and staphylococci are given in Table 2.

Sal-
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TABLE 1. BACTERIAL COUNTS PER GRAM FROM DIFFERENT TYPES OF GROUND BEEF
Siaphylococei
Aerobic Coagulase
plate count Psychrotrophs Coliforms No. coagulase positive
No. of mean, range mean, range mean, range Enterococei mean, range positive (range) ,
Type samples (millions) (millions) (hundreds) mean, range (thousands) samples %
Hamburger, 87 77 76 191 506 116 16
pked. 2-740 0.5-800 3-1000 <10-6G00 7-490 7-75
Hamburger, 13 97 170 14 862 115 4
bulk 0.7-270 0.7-310 3-400 10-9000 30-440 20-160
Chuck, 41 33 41 81 380 58 ' 9
pked. 0.5-270 0.9-120 0.2-480 <10-9000 3-240 5-100
Chuck, 15 44 60 68 2530 33 0
bulk 4-130 2.8-220 1-170 10-8600 3-300
Round, 18 15 24 23 191 40 3
pked. 0.12-50 0.12-90 0.3-1060 <10-1400 3-126 12-22
Round, 9 10 9 20 2620 30 2
bulk 0.6-20 0.1-30 2-100 40-10,000 5-70 11-33
Steakettes 30 25 25 15 917 14 3
0.11-500 0.1-500 0.1-400 <10-3000 1-160 25-33

“Refers to percentage of coagulase-positive staphylococci in the coagulase positive samples.

TABLE 2. POPULATION RANGES PER GRAM OF GROUND BEEF OF PSYCHROTROPHS, COLIFORMS, AND STAPHYLOCOCCI IN THE
VARIOUS TYPES OF GROUND BEEF AND PERCENTAGE DISTRIBUTION OF SAMPLES FALLING WITHIN SELECTED POPULATION RANGES
Psychrotrophs (millions) Coliforms Staphyloeocei
Type of No. of
Sidat e <1 [ 1-4.9 } 5-10 ~10 <10 10-100 | 100 <100 | 100-1000 | 1000
Hamburger, pkgd. 87 1 b 10 75 0 1 76 0 0 87
Hamburger, bulk 13 2 0 3 8 0 13 0 0 13
Chuck, pkgd. 41 1 7 9 24 0 0 41 0 0 41
Chuck, bulk 15 0 1 3 11 0 1 14 0 0 15
Round, pkgd. 18 1 3 5 9 0 2 16 0 0 18
Round, bulk 9 1 3 2 3 0 0 9 0 0 ‘ 9
Steakettes 30 9 6 8 7 0 7 23 0 3 27
TOTAL 213 15 21 40 137 0 11 202 (0} 3 210
Percentage [ 72 9.9 187 | 642 5.2 94.8 14 | 98.60

monella organisms were not isolated from any of the
samples. The predominant microorganisms were psy-
chrotrophs.  This is' not surprising in refrigerated
products but the extent of the psychrotrophic flora
here is disturbing. This cannot be readily explain-
ed because information regarding quality of meat
used in the ground product and duration of storage
before sale was not available. Also, accuracy of
showcase thermometers present in retail outlets is
questionable. Microbial content was greatest in the
hamburger type of ground meat. This may re-
flect the condition of meat that was used for its
preparation.

Some authors have suggested standards for raw
hamburger meat ranging from 025 to 10 million
total viable aerobes per gram (4, 13, 14). If 10 mil-
lion per gram was the standard, then 64% of the samp-
les in our study were unacceptable. Thieulin et al.

(11) reported counts of mesophilic and psychrotrophic
bacteria of <10 million per gram in 98% of the
samples examined. Although aerobic psychrotrophic
bacteria are generally non-pathogenic to man, they
are important to the hygienist because they are the
most common cause of refrigerated food spoilage.
High bacterial counts may indicate unsanitary condi-
tions and practices in packing houses, or during
transportation, or during handling of meat in retail
stores.

The presence of staphylococci in all samples at
levels far above suggested standards of none in
0.01 or 0.1 g (4) is disturbing. Even a more liberal
standard of not more than 1000 per gram of raw
meat was exceeded by more than 98% of the samples.
The fact that 37% of the samples contained coagulase-
positive staphylococci  which could be associated
with food intoxication emphasizes the potential dan-
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ger of mishandling ground meat.

Tobey (12) suggested a coliform standard of not
more than 200 per gram while Rogers (9) considered
the mere presence of coliforms in ground meat as
evidence of poor sanitation during production or
handling of the product. About 95% of the samples
examined in this study had coliform counts in excess
of 100 per gram. The apparent absence of sal-
monellae may be explained by the relatively low
pH 5.6-5.8 of fresh ground beef and the intensive
competition of the dominating spoilage flora.

With the present emphasis on food inspection and
sanitation and use of mechanical refrigeration in
food retail outlets one might have expected better
microbiological quality of ground beef products.

Generally, the quality was similar to that reported
in previous investigations dating as far back as 1914.
This may indicate a need for a thorough examination
of the practices used in the handling of meat from
the abattoir to the consumer.
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SOURCE OF PHOSPHORUS IN MILK
PROTEINS SUGGESTED BY USDA RESEARCH

Phosphorus is incorporated into milk proteins in a specific
site in the lactating mammary gland, a U. S. Department of
Agriculture scientist proposed here.

Phosphorus is combined with casein, the principal protein
of milk. The sequence in which this phosphoprotein is form-
ed was suggested on the basis of studies done with lactating
rat mammary gland by Mrs. Elizabeth W. Bingham, a re-
cearch chemist at the Eastern Regional Research Laboratory
of USDA’s Agricultural Research Service in Philadelphia.

She said the casein is made at the base of the mammary
gland cells from amino acids. The newly formed proteins
pass into a cuplike structure called the Golgi apparatus where
phosphorus (in the form of phosphate) is combined with
them. Calcium is then added and the completed casein is
secreted in tiny packages of nourishment called micelles.

ARS scientists envision that further knowledge of the me-
ghanism by which casein is formed in the cow might lead to
milk with unique properties through variation in the amounts
and ratios of phosphorus and calcium present.

Mrs. Bingham spoke before the Federation of American
Societies of Experimental Biology. She reported work which
she did with Dr. Harold M, Farrell, Jr., on the origin of milk

casein and the mechanism by which this phosphoprotein is
formed. Such knowledge is of practical impertance to dairy
research in view of the well-known nutritional value of the
protein-phosphorus-calcium complex.  Also, earlier research
by Dr. Farrell and Mrs. Bingham has established that the
phosphate in the protein contributes to keeping the casein
micelles of milk in solution.

Electron photomicrographs of casein micelles being formed,
taken by ARS microscopist Robert J. Carroll, were shown by
Mrs. Bingham to illustrate the process. The pictures did not
show the phosphate specifically, so further research was re-
quired to find out whether the phesphate and casein were
put together in the Golgi apparatus or in some other part of
the mammary gland.

The ARS researchers worked with rat mammary gland
separated into its various fractions, including the Golgi frac-
tion. They put each fraction into a solution with milk casein
whose phosphate had been removed. The object was to see
if the enzymes in these mammary tissues would restore phos-
phate to this dephosphorylated casein. The Golgi fraction
had a marked phosphorylating effect, and it was the only
fraction that did. Even normal casein was somewhat further
phosphorylated by this fraction. This research establishes,
said Mrs. Bingham, that the Golgi apparatus is the specific
site where phosphate is added to the casein molecule,
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MAGNETIC SEPARATION OF STEEL CANS: A KEY TO
SOLID WASTE MANAGEMENT

J. RoBeRT CHERNEFF
Marketing Services Division, Hill and Knowlton, Inc.

201 East 42nd Street, New York, New York 10017

ABSTRACT

A growing number of communities are finding that mun-
icipal magnetic separation of steel cans is an ecological, econ-
omic, and technological solution to part of their solid waste
problem. Steel’s unique magnetic property permits the large-
scale efficient reclamation of steel cans from collected munici-
pal garbage.

Magnetic separation enables municipalities to extend the
life of scarce landfill sites, produces revenues from the sale
of scrap cans, lowers the cost of waste disposal, and helps
conserve a valuable resource through recycling. It also
leads to salvaging vastly greater numbers of used cans than do
the volunteer collection programs.

Successful recycling programs require that economically
viable markets be maintained for reclaimed materials. Amer-
ica’s steel industry is actively developing uses for reclaimed
steel cans. Steel producers have agreed to accept all reclaimed
steel cans for remelting into new steel products. Also, the
copper mining industry uses salvaged cans to produce copper
from low grade ore. Detinners and ferroalloy plants offer
additional markets for salvaged steel cans.

RECYCLING SEEN AS SOLUTION
10 Sorip WASTE DIsPosaL

In recent years the American public has been made
acutely aware of the “third pollution”—solid waste.
Two salient facts underscore the gravity of the situ-
ation. Ten pounds of household and industrial waste
per capita are generated in this country every day,
a figure that is expected to double by the year 2000.
This trend becomes alarming when coupled with the
fact that many areas are running out of suitable land-
fills to get rid of their trash.

Although many agencies and industries are work-
ing on the problem, the final solution lies in the
future. Most authorities are agreed that one of the
best answers is to reclaim valuable materials from
household refuse, then recycle or otherwise reuse
them. Ironically, we are spending an estimated $4.5
billion a year to collect and discard garbage that con-
tains $5 billion worth of reusable metals of all kinds.
Some progress already has been made in developing
systems for separating refuse into its reusable com-
ponents.

This report covers the advances that have been
made in recovering steel, or “tin,” cans. It describes

"Presented at the 59th Annual Meeting of the International
Association of Milk, Food, and Environmental Sanitarians,
Milwaukee, Wisconsin, August 21-24, 1972,

how some cities are successfuly recovering steel cans
by magnetic separation at the rate of almost 2.5 billion
a year. It also describes how these cans are remelted
or reused for a variety of purposes. Hopefully, this
“state of the art” report will help other communities
to take this important first step in the proper disposal
of solid waste.

MunicrpaLiTies, REcionNs “MiINE”
ScraP STEEL CANS MAGNETICALLY

Concerned citizens in some 350 cities throughoute
the country are separating cans from their household
garbage and carrying them to collection centers es-
tablished by can manufacturers and the aluminum
and steel industries. They recovered an estimated
800 million cans in 1971. In addition to conserving
resources, their commendable efforts dramatized the
need for recycling.

But solid waste experts consider citizen collection
centers a stopgap effort at best. When measured by
the 70 billion cans that were used in 1971, citizen
collection campaigns produced comparatively insig-
nificant results.

There is a better way. It is magnetic extraction
of steel cans as a component of municipal and re-
gional trash collection systems. It is working now in
localities throughout the U. S. (a) In Chicago, the
city sanitation department is retrieving more than
700 million steel cans annually and realizing reven-
ues in excess of $100,000. (b) Atlanta, which has
been employing magnetic separation for more than
35 years, salvages 100 million cans a year. (c¢) Three
cities in California—Oakland, Sacramento, and Mar-
tinez in Contra Costa County—are “mining” 335 mil-
lion steel cans annually. (d) The small town of
Franklin, Ohio (pop: 15,000—site of a demonstration
recovery system for steel, paper, glass, and cellulose
tibers—is reclaiming 10 million steel cans a year. Al-
though the cans constitute less than 4% of the trash
processed, about 10% of the plant’s revenue comes
from the sale of can scrap to a nearby steel producer.
(e) By the end of 1972, San Francisco expects to be
recovering cans at a rate of 275 million a year. They
will be salvaged at a transfer station where garbage
from collection trucks is compacted and transferred
to larger trucks for hauling to a sanitary landfill site
32 miles away. (f) Smaller cities employing magnetic
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TaBLE 1. CITIES OPERATING STEEL CAN RECOVERY SYSTEMS (As OF JULYy, 1972)

Estimated Estimated Estimated
Separation daily tons of daily tons of annual
Location system garbage cans collected! can recoveryl! Markets
Amarillo, Texas After incineration 200 12 50 million Copper mines
Atlanta, Georgia After incineration 700 16 100 million Ferroalloys
Chicago, Illinois After incineration 4,000 100 730 million Copper mines
Franklin, Ohio Slurry system 60 5 30 million Steel making
Houston, Texas Dry separation at a
transfer station 450 20-25 104-130 million Copper mines
Los Gatos, Cal. After shredding,
before incineration 300 20 120 million Copper mines
Madison, Wisc. After shredding 250 7-8 38-41 million Steel making/
copper mines
Martinez (Contra Portable separator
Costa County), Cal. at landfill 500 20 80 million Copper mines
Melrose Pk., I1l. After incineration 400 16 83 million Copper mines
New Castle County, Detinners/
Delaware After shredding 1,200 60-96 312-500 million steel making
Oakland, Cal. Portable separator :
at landfili 600 40 182 million Copper mines
Pompano Beach, Fla. After shredding 200 7 35 million to be
established
Sacramento, Cal. Portable separator
at landfill 250 12 74 million Copper mines
St. Louis, Mo. After shredding,
before incineration 1,000 50 260 million Pilot operations
St. Petersburg, Fla. Segregated by house-
holders before magnetic
separation N.A. N.A. 3 million Detinners
Stickney, Il After incineration 250 10 84 million . Steel making
Tampa, Fla. After incincration 750 20 104 million Steel making/

copper mines

Data supplied by municipalities or estimates based on 4% of total garbage less 20% for incinerator loss. Source: Survey by
American Iron and Steel Institute.

TasLE 2. CITIES PLANNING STEEL CAN RECOVERY SysTEMs 1972-73 (As oF Jury, 1972)

Estimated Estimated Estimated
Separation daily tons of daily tons of annual Scheduled

Location system garbage cans collected! can recoveryl opening
Brevard County, Fla. After shredding 655-900 26-36 108 million Fall 1973
Ft. Lauderdale, Fla. After shredding 600 24 124 million Spring 1973
Framingham, Mass. After incineration 250 10 42 million Mid-1973
Harrisburg, Pa. After incineration 400-500 16-20 66 million Mid-1972
Hempstead, N. Y. Slurry system 1,700-2,000 119-140 618-728 million Late 1973
Milford, Conn. After shredding 150-200 6-8 41 million Fall 1972
Newington, Conn. After shredding 450 18 83 million Mid-1973
San Diego, Cal. After shredding 250 10 52 million Late 1973
San Francisco, Cal. After shredding at

transfer station 1,500 60 275 million Late 1972
Scottsdale, Ariz. After shredding 250 10 52 million Spring 1973
Vancouver, Wash. After shredding 200-300 8-12 41 million Fall 1972

Data supplied by municipalities or estimates based on 4% of total garbage less 20% for incinerator loss.

American Iron and Steel Institute.

separation are Milford, Conn. (pop: 50,000); Pomp-
ano Beach, Fla. (38,000); Vancouver, Wash. (40,000);
Harrisburg, Pa. (85,000); Madison, Wisc. (172,000).
Please refer to Tables 1 and 2 for a list of cities as of
mid-1972 which are either using magnetic separation
or planning to install it.

Magnetic separation adaptable to all systems
Several different systems are employed to produce

Source: Survey by

reusable ferrous materials. Oakland extracts cans
from household refuse at the landfill site. St. Louis
and Los Gatos, Calif., remove the cans before the
remainder of the garbage is incinerated. Amarillo,
Louisville, Chicago, Atlanta, and Stickney, Ill, take
the cans out after incineration. In Franklin, Ohio,
cans are removed from a shurry that is formed by

pulverizing the garbage and mixing it with water.

In some systems, the entire mass of refuse is shred-




380 CHERNEFF

ded initially. This homogenizes the garbage and
eliminates the need for a dirt cover every day in a
sanitary landfill. It also expedites can recovery and
helps remove some of the residual organic materials.
In other systems, the scrap is shredded after the cans
are recovered.

Shredding is an important step in the recycling
process. It helps produce a “clean” scrap product
when the cans have not been incinerated. Further,
it provides the density necessary for economical ship-
ping.

Landfill life extended

Regardless of the system used, extracting steel cans
has the important benefit of reducing the cost of
transporting refuse to landfill sites, as well as pro-
longing use of the sites. In San Francisco, engineers
claim magnetic separation will extend the life of a
landfill by 25%.

Governmental agencies, private companies, and or-
ganizations are developing systems to reclaim all re-
usable materials. The National Center for Resource
Recovery—which is funded by materials suppliers,
labor organizations, food and beverage producers,
container manufacturers, and similar groups—is plan-
ning demonstrations of recovery systems in 12 cities
throughout the U. S. Others are developing sorting
techniques which use slurries, air classifiers, and me-
chanical separators. Some systems call for burning
refuse and converting the energy into steam or electri-
city. Another approach converts garbage into com-
post.

Virtually all these systems use, or are adaptable to,
magnetic separation of steel cans. When processed
properly, the steel can scrap can be sold for remelt-
ing of other reuse.

RecLaivep STEeEL Caxs Have Variep Exp Uses

The routes that reclaimed steel cans may take from
collection to recycling or other reuse are well estab-
lished. There are several viable markets. Among
them are: (a) remelting in steel mills, (b) reuse in
copper mining, (¢) detinning, and (d) reuse in the
production of ferroalloys.

Use of scrap is traditional in steelmaking. In the
last 30 years, recycled scrap has accounted for more
than 50% of the raw material used to make new steel.
Almost one-half of this scrap is generated in the mills;
the remainder—about 30 million tons a year—is post-
consumer scrap purchased from outside sources.

Although steelmakers for many years occasionally
put salvaged cans into furnaces, the practice did not
present any serious technical problems because of
the relatively small quantities involved. When the
nationwide emphasis on improving the environment
made more imperative the recycling of billions of

used cans, controlled melting tests were begun in
March, 1970. Two questions had to be resolved.
First, there was concern that non-ferrous contamin-
ants in reclaimed cans might damage steelmaking!
furnaces. Second, it was essential to make certain
that discarded cans—especially those that might have
been combined with other metals, principally copper,
in municipal incinerators—did not adversely affect
the carefully monitored chemistry of molten steel.

Tests resolve technical questions

Answers to some of these technical (uestions were
provided by early tests in basic oxygen furnaces, the
principal method of making steel today. Aluminum
and lead were oxidized and carried off in the slag
or captured waste gases, respectively. Tin could be
tolerated if it did not exceed product specifications.
However, with respect to incinerated scrap, the pres-
ence of copper presents some problems which have
not yet been fully resolved.

To avoid metallurgical complications, the studies
recommended that tin cans be limited to 5% of the
total scrap charge in BOFs. Similar limits were de-
veloped for open hearth and electric furnaces. The
latter, in most instances able to process charges made
up entirely of scrap, offer even better potential mar-
kets for can scrap.

Despite restrictions on melting practices, the vast
quantities of steel containers can be remelted. For
example, if the maximum weight of tin cans were
added to the scrap charges of BOFs alone (which
produce 65% of the nation’s steel), an estimated 20
billion cans could be recycled annually. The increas-
ing use of new tin-free steel beverage cans eventually
may relax restrictions on scrap Charges.

More recent tests have been made by the steel
industry to determine the feasibility of using incin-
erated can scrap in blast furnaces, which reduce ore
to pig iron as the first step in making steel. While
there still are some questions—such as size, density,
cleanliness, and certain contaminants—the blast furn-
ace is considered another potential method for re-
cycling discarded steel cans.

With these existing and potential remelting tech-
niques available, the steel industry has guaranteed
that all steel produced for canmaking contains a mini-
mum of 25% of recycled scrap.

Scrap cans yield tin, help produce copper

Detinning is an industrial process for recovering
tin from cans rejected in the manufacturing process,
from municipal solid waste (when cans are separated
before incineration) or from other sources.

Since the U. S. has no deposits of tin, all of the
metal used for a wide variety of purposes must be
imported. More than 50,000 tons are brought in
from abroad each year. Although reclaiming tin is
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relatively simple, only 3,000 tons a year are being
salvaged. There are about 7.5 1b. of tin in every ton
of scrap cans and detinners, who claim that recovered
tin is purer than the metal produced from ore, say
they will buy all the clean, non-incinerated can scrap
they can get.

Detinning plants, as of mid-1972, were located at
Baltimore; East Chicago, Ind.; Elizabeth, N. J.; Gary,
Ind.; Los Angeles; Milwaukee; Newark, N. J.; Pitts-
burgh; San Francisco; Seattle, and Tampa.

Another significant market for steel can scrap is
the copper industry in the western states. Some
600,000 tons of shredded cans a year (detinned or
incinerated) are used as “precipitation iron” to re-
cover copper from low-grade ore. Nearly 15% of all
U. S. copper is produced by this process. It is esti-
mated that up to 900,000 tons of steel can scrap
(about 18 billion cans) a year could be used for this
purpose.

Still another market for steel can scrap is in the
production of ferroalloys, where the iron is com-
bined with carefully controlled amounts of elements
such as silicon and manganese. The material is then
used as part of the “melts” for alloy steel or castings
in foundries.

ConsuMERS PREFER CONVENIENCE PACKAGES

Although non-returnable containers comprise only
a small percentage of household trash, their high
visibility in the form of litter makes them prime tar-
gets for restrictive legislation.

Marketing data clearly indicate American con-
sumers prefer the convenience of one-way metal,
glass, paper and plastic containers. Despite express-
ions of concern for the environment, sales figures
show that most people continue to use disposable
containers. Marketing experts believe that this pref-
erence will prevail even if deposits are imposed on
convenience containers.

A survey by Opinion Research Corporation in jan-
uary, 1972, revealed that only 8% of 1,525 people
interviewed thought bans on one-way containers
would reduce the problems of litter and solid waste—
and 24% said recycling was a better solution.

Fortune magazine discussed at length impending
legislation and packaging trends in the June, 1972,
issue. The article concluded that “among experts
who have studied the problems most intensively,
there is growing doubt that such bans will do much
good and strong suspicion that they might well make
things worse.”

A 220-page analysis of the beverage container is-
sue recently was prepared for the EPA by the Re-
search Triangle Institute. It dealt with one factor
that often is ignored. The document declared:
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“The consumer’s right to demand, through the
price mechanism, the type of product he desires is
one of the important characteristics of the free enter-
prise system. To reduce his freedom to choose a
type of packaging would reduce consumer welfare.”

MAGNETIC SEPARATION CAN SPUR
NaTION's REcycLING PROGRAMS

The advantages of reclaiming steel cans by mag-
netic separation have been demonstrated in many
cities, but there still are obstacles that must be over-
come before the system can be utilized anywhere
in the country.

There is, for example, the consideration of quality.
Depending on the end use, salvaged cans must be
processed according to the size, cleanliness, and
density of the final scrap product. Removal of resi-
dual organic materials also is necessary when the
cans have not been incinerated.

The major problem is, perhaps the economic factor.
Despite ease of recovery and existing markets, steel
scrap has a relatively low value compared to other
materials. Another complication is the differential
in freight rates. In most localities the cost of ship-
ping all types of scrap is relatively high.

There are no easy answers to many questions rais-
ed by recycling, but one fact has been clearly estab-
lished. Magnetic separation of steel cans is the most
advanced form of reclamation available now. In
1971 the number of municipal and regional systems
using it doubled over the previous year and the list
is expected to increase steadily.

Magnetic separation can be the catalyst in con-
vincing consumers, environmentalists, and legislators
that recycling is the logical solution to the treatment
of solid waste.

SOURCES OF INFORMATION ON RECYCLING

One of the best sources of more information about recycling
is the National Center for Resource Recovery, Inc., the clear-
ing house for data compiled about all types of refuse handl-
ing systems.

National Center for Resource Recovery, Inc.
1211 Connecticut Avenue, N.W.,
Washington, D. C. 20036

To learn more about new ways to collect, handle, sort, and
salvage household refuse, contact:

National Solid Waste Management Association
1145 19 Street, N.W.
Washington, D. C. 20036

American Public Works Association
1313 East 60 Street
Chicago, Ill. 60637
The Resource Recovery Act of 1970 is being administered
by the U. S. Environmental Protection Agency. To qualify
your city for Federal funds to build a recycling system, con-

tact:
Solid Waste Management Office




Environmental Protection Agency
Rockville, Md. 20852
Further information about how the scrap processor fits into
the recycling of cans is available from:
Institute of Scrap Iron and Steel
1729 H Street, N.W.
Washington, D.C. 20006
To learn more about what the manufacturers and major users
of steel cans—brewers, soft drink producers, and food process-
ors—are accomplishing, get in touch with:
The Can People
Suite 1200
110 E. 59 Street
New York, N. Y. 10022

CHERNEFF

U. S. Brewers Association, Inc.
1750 K Street, N. W.
Washington, D. C. 20006

National Soft Drinks Association
1101 16 Street, N.W. !
Washington, D.C. 20036

National Canners Association
1133 20 Street, N.W.
Washington, D.C. 20036
To join the battle against litter. consult:
Keep America Beautiful
99 Park Avenue
New York, N. Y. 10016

ANTIBIOTICS IN MILK COULD CAUSE
FOOD POISONING PROBLEMS

Here’s another reason to keep antibiotics out of
milk. University of Wisconsin food scientists have
found that antibiotics in milk could lead to the type
of food poisoning caused by imported cheese in 1971.

The 1971 food poisoning outbreaks were traced to
Camembert or Brie cheese imported from France.
Tests showed that the cheese, as well as stool samp-
les from ill patients who had eaten the cheese, yield-
ed certain strains of bacteria called Escherichia coli.

It is not rare to find this organism in cheese, but it
had never before been known to cause food poisoning
in the U. S. This led food scientists H. S. Park, E. H.
Marth, and N. F. Olson to study how the organism
behaves in Camembert cheese.

To do this, they made Camembert, adding toxic
strains of E. coli to the milk, along with the usual

commercial starter culture of lactic acid bacteria.

They found that this toxic microbe—like most
other bacteria—grew in the cheese making process.
But it failed to survive in the cheese because of the ?
acidic environment and other conditions produced by
the starter bacteria.

However, the picture was different for a batch of
cheese in which they used milk which had been con-
taminated with antibiotics. While the antibiotics in-
hLibited growth of the starter bacteria, they didn’t
affect growth of E. coli and a high number of the
toxic microbe remained in the cured cheese. In fact,
the Camembert in this batch had eight times more
E. coli than cheese made from antibiotic-free milk.

While there may be many reasons the French
Camembert had enough E. coli to cause illness, the
study suggests that one of these could be a drop in
the amount of acid produced during the manufactur-
ing process.




o

J. Milk Food Technol., Vol. 36, No. 7 (1973)

383

EFFECT OF FLUORESCENT LIGHT ON THE FLAVOR AND SELECTED
NUTRIENTS OF HOMOGENIZED MILK HELD IN CONVENTIONAL
CONTAINERS'

P. S. Dovmick
Division of Food Science and Industry
The Pennsylvania State University,
University Park, Pennsylvania 16802

(Received for publication February 8, 1973)

ABSTRACT

Homogenized milk packaged in three conventional half-
gallon containers, unprinted fiberboard, blown mold plastic,
and clear flint glass, was held in a sliding door display case
with fluorescent light exposure of 100 ft-c for 144 hr. The
fiberboard container afforded protection from the light acti-
vated flavor up to 48 hr, whereas milk in plastic and glass
containers developed the off-flavor following only 12 hr of
exposure. No differences in organoleptic response could be
demonstrated between milk held in glass and plastic half
gallon containers. Similarly riboflavin destruction in plastic
and glass was not significantly different and amounted to
approximately 10-17% loss following 72 hr of exposure. No
significant loss in riboflavin could be demonstrated in milk
held in fiberboard as compared to the control. Ascorbic acid
losses were evident in all milk samples independent of con-
tainer material, however losses of this vitamin in milk held
in plastic and glass were much more rapid than in milk held
in fiberboard, decreasing to a minimum level after 48 hr
exposure. The TBA values did not parallel the organoleptic
response demonstrating that the activated flavor associated
with light exposure is differentiated from flavors caused by
lipid oxidation.

Exposure of milk in all three containers tested to light had
no effect on the amino acid composition as compared to the
control milk held in the dark. These studies reinforce pre-
sent thinking that protection of milk from light during market-
ing is necessary to assure flavor quality and to a lesser
extent nutrient value.

Acceptance of fluid milk by the consumer is de-
termined to a great extent by such quality measures
as flavor, shelf life, and nutritional value. Changes
in marketing channels have lengthened the time be-
tween processing and consumption; for example, it is
common for fluorescent lights to illuminate display
cases of milk 24 hr per day. It has been realized for
some time that milk undergoes flavor deterioration
when exposed to light. Much of the work in this
area has been concerned with sunlight exposure to
milk with the resulting off-flavor classified as “sun-
light,” “oxidized,” or “activated” (16). Another detri-
mental effect of light exposure is the compositional
change which may have importance relative to the

1Authorized for publication on February 2, 1973 as Paper No.
4386 in the journal series of the Pennsylvania Agricultural
Experiment Station.

nutritional quality of the product. Several investiga-
tions have demonstrated the loss in ascorbic acid and
riboflavin upon exposure to sunlight as well as artifi-
cial light (2, 7, 12). Analysis of the protein fraction
of low density lipoproteins of milk by Finley and
Shipe (6) indicated a loss in the amino acids meth-
ionine, tryptophan, tyrosine, cysteine, and lysine due
to photodegradation. The type of container and its
capability of reducing light filtration can greatly re-
duce the off-flavor associated with light exposure (3,
4, 5).

This investigation was initiated as a result of a
flavor survey (3) which demonstrated that the per-
centage of commercial milk samples rated in the good
to excellent category declined from 1967 to 1970 with
an inciease in the incidence of oxidized off-flavors.
The objectives of this study were to evaluate three
conventional half-gallon containers, fiberboard, plas-
tic, and glass under controlled conditions of fluores-
cent light exposure to compare the flavor changes as
well as riboflavin, ascorbic acid, and amino acid de-
struction in homogenized milk.

MATERIALS AND METHODS

Samples and treatment descrivtion

Mixed herd milk routinely supplied to the University
Creamery was used in this study. The raw milk (up to 2 days
old) was pasteurized at 74 C for 16 sec, homogenized at
2500 psig, cooled to 6 C, and transferred directly into 5-gal
stainless steel dispenser cans. The milk containers were im-
mediately filled by hand and placed into a commercial
double sliding door display case held at 7 = 1 C. One
each of three types of containers was examined for flavor
and chemical changes after exposure to fluorescent light for
3, 6, 12, 24, 48, 72, 120, and 144 hr. The milk was not
agitated during storage. An unexposed sample from the same
lot of milk designated as control was held at the same temp-
erature in a 5-gal stainless steel can. At each time interval
a control sample was obtained for analyses. The display
case was illuminated by cool white fluorescent lamps (F 40
CW) mounted parallel to the shelves at a distance of 45.7 cm
from the containers. Illumination averaged 100 ft-c perpen-
dicular to the light source at the mid-point of the exposed
container vertical surface. All light measurements were

conducted with a Weston illumination meter (Mcdel 756).
Three conventional half-gallon milk containers were used in
The commercial fiberboard container was an

this study.
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Figure 1. Mean hedonic flavor scores from trained panel
for milk exposed to fluorescent light in various containers for

144 hr at 7 = 1 C.
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Figure 2. Mean hedonic flavor scores from expert panel
for milk exposed to fluorescent light in various containers for
144 hr at 7 = 1 C.

unprinted olefin coated paper of 0.58 mum thickness. The
blown mold 55 g plastic container had a thickness of 0.52
mm and the clear flint glass bottle was 2.5 mm thick. The
average light transmission of the three container materials
was 2.8% for fiberboard, 69.2% for plastic, and 90.7% for
glass. Surface area exposed to the light was approximately
the same (185-190 cm?) for all three containers.

Flavor panel procedures

At each exposure time the containers were removed from
the display case, mixed by inversion, and aliquots were
transferred to 30-ml medicine cups in dim light. All samples
were transferred and presented to the panel members within

Dinvick

15 min. Two types of taste panels were employed; a trained
panel and an expert panel.

The trained taste panel consisted of 12 women from a pool
of 19, all of whom had from 2 to 5 yr experience in organo-
leptic evaluations with numerous food products. These women
ranged in age from 23 to 45 years. Preference evaluation was
obtained by using a 9-point hedonic scale (1, dislike ex-
tremely; 9, like extremely) and a multiple comparison test
using the control sample as reference (9).

The expert panel was composed of 5 to 7 members of the
Dairy Science faculty who were familiar with dairy product
flavor evaluations. Coded samples were submitted to the
expert panel for preference using a 9-point hedonic scale.

Chemical analyses

Ascorbic acid was determined in triplicate by the 2, 6-di-
chlorophenolindophenol visual titration method (1) and ribo-
flavin was determined in duplicate by the fluorometric meth-
od (1). The thiobarbituric acid (TBA) method employed
for milk was that reported by King (8). The ascorbic acid,
riboflavin, and TBA studies were conducted in duplicate.

Hydrolysis of proteins for total amino acid analysis was
accomplished by heating (110 = 2 C) 0.25 ml milk with
5 ml 6 ~ HCI in sealed ampules for 24 hr (13). Free amino 4
acids were extracted from homogenized milk by the picric acid
method (13). A quantitative internal standard, norleucine,
was added to the milk before hydrolysis and free amino acid
extraction for computing the amino acid concentrations. Analy-
ses were done with a Beckman Model 120C automatic analy-
zer.

Analysis of variance and Duncan’s multiple range statistical
techniques (11) were used to analyze the chemical and taste
panel data.

ResurLts aAxp DiscussioN

Results of the trained panel evaluation of homo-
genized milk from the three containers and the con-
trol are in Fig. 1. After 12 hr of exposure to fluores-
cent light milk samples held in all containers were
rated lower in acceptance than control milk held in
the dark in stainless steel. The flavor of milk held
in plastic and glass was comparable and decreased

TasLeE 1. EFFECT OF CONTAINER ON ORGANOLEPTIC RESPONSE
OF THE PANEL MEMBERS TO HOMOGENIZED MILK EXPOSED TO
FLUORESCENT LIGHT UP TO 144 HR.

Type of panel

Expert Trained
Multiple
Hedonic value® Hedonic value® comparison®

Container n=r72 n=96 n=192 *

(x) (x) (x)
Control 5.61 A° 6.83 A 5.10 A
Fiberboard 406 B 5.67 B 4.66 B
Glass 3.11 C 499 C 3.86 C
Plastic 3.00 C 4.60 C 3.83 C

“Hedonic scores from 1, dislike extremely; to 9, like ex-
tremely.

"Reference sample was control sample at each exposure time
period.

*Means within each measurement represented by the same let-
ter are not significantly different, P <0.01.
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Figure 3. Mean TBA values for milk exposed to fluorescent
light in various containers for 144 hr at 7 = 1 C.
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Figure 4. Mean ascorbic acid contents for milk exposed

to fluorescent light in various containers for 144 at 7 = 1 C.

rapidly at 12 and 24 hr exposure, whereas milk in
fiberboard took 48 hr to reach similar hedonic values.
Data in Table 1 illustrate that there were no signifi-
cant differences in flavor responses (hedonic and
multiple comparison testing) between milks held in
glass and plastic throughout the experimental period.
A significant difference in preference was evident
between control milk and that stored in fiberboard
and that stored in glass and plastic.

‘The flavor evaluations by the expert panel (Fig.
2 and Table 1) were similar in direction and sig-
nificance; however the expert panel members were
more critical of the milk held in the three container
materials as seen by the lower hedonic scores. The

expert panel members rated the milk in glass and
plastic at about 2.0 (dislike very much) after 24 hr
exposure, whereas the trained panel members rated
the same samples about 4.0 (dislike slightly). The
off-flavor associated with exposed milk developed
within 48 hr and remained consistent over time
throughout the remainder of the experimental period.
It is interesting, however, that a measure of oxidative
flavor changes by the thiobarbituric acid method
demonstrated that values increased with milk in plas-
tic and glass after 48 hr exposure (Fig. 3). The ex-
posure of light had no significant effect (Table 2)
on TBA values in fiberboard as compared to the con-
trol over time. These data confirm previous investi-
gations (2) in that the activated flavor associated with
light exposure is differentiated from flavors caused
by lipid oxidation.

TaBLE 2. EFFECT OF CONTAINER ON TBA VALUES, ASCORBIC
ACID AND RIBOFLAVIN IN HOMOGENIZED MILK EXPOSED TO
FLUORESCENT LIGHT UP TO 144 HR

TBA values Ascorbic acid Riboflavin
Container n—48 n—48 n=32
(OD) (mg/1) (mg/1)
Control 0.014 A" 8.30 A 2.99 A
Fiberboard 0.014 A 8.28 A 298 A
Glass 0.019 C 521 C 278 B
Plastic 0.021 B 4.63 B 277 B

“Means within each measurement represented by the same
letter are not significantly different, P <0.01.

By

TaBrLeE 3. TOTAL AMINO ACID COMPOSITION OF HOMOGENIZED
MILK IN VARIOUS CONTAINERS EXPOSED TO FLUORESCENT LIGHT
up 1O 144 HR*

Container
Amino acid Control Fiberboard Glass Plastic
(mg%)
Lysine 6.8 74 7.5 7.5
Histidine 2.1 2.5 2.4 2.5
Arginine 2.5 2.8 2.8 2.8
Aspartic acid 8.1 7.8 7.8 7.8
Threonine 4.4 4.3 4.4 4.4
Serine 5.1 5.0 5.0 Bl
Glutamic acid 22.2 21.7 21.8 21.8
Proline 9.3 9.0 9.2 9.0
Glycine 1.8 1.8 1.8 1.8
Alanine 3.2 3.1 3.1 3.2
Half Cystine 0.6 0.7 0.6 0.5
Valine 6.4 6.3 6.3 6.2
Methionine 2.3 2.4 2.3 2.4
Isoleucine 5.4 5.4 5.4 5.4
Leucine 9.8 9.8 9.8 9.8
Tyrosine 4.8 4.8 4.8 4.8
Phenylalanine 5.1 5.1 5.2 52
aNumber of observations = 8. No significant difference

(P < 0.05) between containers over time.
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Figure 5. Mean riboflavin contents for milk exposed to

fluorescent light in various containers for 144 hr at 7 = 1 C.

Destruction of ascorbic acid and riboflavin upon
exposure to light and their relationship to oxidized
flavor in milk has been studied (2, 5, 7, 12, 16). Even
though fluid milk is not recognized as an adequate
source of vitamin C, destruction of this compound in
milk may be used as a criterion for oxidative stability.
A rapid decrease in ascorbic acid (Fig. 4) was evi-
dent in the milk stored in glass and plastic up to 48
hr, thereafter remaining at approximately 10% of the
original concentration through 144 hr. The ascorbic
acid concentration in the fiberboard paralleled that
of the unexposed milk through storage decreasing to
16% of the original at 144 hr. No significant dif-
ference in the ascorbic acid content was apparent in
the milk held in fiberboard when compared to the un-
exposed control (Table 2). Therefore it appears that
loss of this vitamin in milk stored in fiberboard is an
autoxidative rather than a photooxidative reaction.
From these data it is also apparent that prolonged
storage of milk without exposure to light destroys
vitamin C, which may be attributed to the dissolved
oxygen present in the product.

The concentration of riboflavin in milk exposed in
fiberboard paralleled that of the control (Fig. 5)
while the riboflavin content of milk stored in glass
and plastic decreased after 48 hr of exposure. There
was a significant difference in riboflavin content of
milks stored over time between the control and fiber-
board and that stored in the glass and plastic (Table
2). The greatest loss in riboflavin was noted in milks
stored in plastic following 120 hr exposure and
amounted to 17% based on the control mean value;
however, the nutritional implications of this loss are
only speculative. The rate of destruction of ribo-
flavin and ascorbic acid was not directly proportional
to the light exposure as reported by others (5, 7).
This could be attributed to the long exposure times
and the complex nature and relationship of the photo-

Dimick

oxidative reactions.

The activated flavor due to light exposure has been
attributed to protein degradation (16) and more speci-
fically to the Strecker reaction (10). Table 3 com-
pares the amino acid composition of the total protein
in homogenized milk following exposure to fluores-
cent light in the various containers. These results
demonstrate that there was no significant difference
in the total amino acid composition due to container
material over time of exposure. The free amino acids,
which amounted to 0.2% of the total protein, also did
not vary with container over time. These data in-
dicate that amino acid destruction is insignificant in
conventionally packaged milk, independent of the
three container materials used in this study. It must
be pointed out however, that the amino acid try-
ptophan decreases when milk is exposed to direct
sunlight in glass (2); and photodegradation of isolated
milk protein fractions (15) and model systems of
amino acids (14) in the presence of photosensitizers
demonstrates the loss of histidine, methionine, trypto-
phan, and tyrosine. Based on the present study, the
alteration in protein composition due to fluorescent
light exposure does not appear to influence the amino
acid content, and more importantly the essential
amino acids of milk in half-gallon containers.
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DAIRY HERD HOUSING, HEALTH, AND
MANAGEMENT HIGHLIGHT NEW
PUBLICATION FROM AMERICAN SOCIETY
OF AGRICULTURAL ENGINEERS

Dairy Housing is the title of a new book from the
American Society of Agricultural Engineers resulting
from the first three-day National Dairy Housing,
jointly sponsored and attended by engineers, dairy
scientists, economists, public officials, educators, and
dairy industry representatives from major milk-pro-
ducing areas of the United States and other countries.

Stressing practical solutions to the problems of
dairy housing, health and management, Dairy Hous-
ing is a 470-page compilation of the 52 complete

papers presented at the gathering. Housing systems,
environmental and waste control, milking systems,
feeding systems, and herd management are only a
few of the many subjects included in this, the most
authoritative new reference in the field.

Dairy Housing is priced at $8.50. More informa-
tion is available from the American Society of Agri-
cultural Engineers, 2950 Niles Road, St. Joseph,
Michigan.
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CONFUSION ABOUT YOGURT-COMPOSITIONAL AND OTHERWISE
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ABSTRACT

The fat, protein, total solids, and caloric contents of 44
yogurt samples obtained in the Central Pennsylvania area
varied widely. Averages and ranges were: 1.18% and 0.82-2.04%
for fat; 4.29% and 3.09-5.38% for protein; 24.97% and 15.10-
30.73% for T.S.: 103.2 cal/1060g and 62.3-127.0 cal/100g. Pack-
age overweight was often excessive. Yogurt composition is
discussed in relation to often quoted, but outdated official,
figures. Questions as to yogurt’s role in the dairy industry
and yogurt uniformity are raised.

Prompted by a survey by Duitschaever et al. (4) of
yogurt quality and composition in Ontario, Canada, a
similar study was made of yogurt sold in Central
Pennsylvania. The Canadian results were and should
be disturbing to both consumers and the dairy indus-
try. The fat content of 152 samples from 13 manu-
facturers varied from 0.9 to 3.6%, with a mean of

1.98%. Solids-not-fat content ranged from 10-28.9%,
with a mean of 18.9%. The mean overweight was
7.2%.

Relatively little has been published on yogurt
composition and quality (5). There is no doubt that
yogurt is a widely misunderstood product (1), that
it is a favorite with persons devoted to so called diet
or health foods (6), and that the dairy industry is
experiencing a yogurt boom that has been gently
accelerating over the past few years. It must be
admitted that yogurt is a safe, wholesome, nutritious
milk product. It is a product with vastly higher con-
sumption figures in other countries. Future popu-
larity in North America seems assured provided quali-
ty and composition of yogurt is high and uniform.

We feel that at present yogurt package labels are
somewhat misleading, that the low-fat nature of yo-
gurt with its implied diet benefits is meaningless in
view of the product’s relatively high calorie con-
tent (higher than that of whole milk), and that the
consumer has no means of relating the price of yo-
gurt to its food value. On the other hand, because
of almost constant overfill and generally higher-than-
milk protein content, the yogurt buyer usually is as-
sured of a good buy.

Our survey was conducted with the objective to

1Authorized for publication Jan. 15, 1973 as Paper No. 4372
in the Journal Series of the Pennsylvania Agricultural Ex-
periment Station.

point out to yogurt manufacturers that continuing
gross variations in yogurt composition and quality
might turn the public away from the product. Yo-
gurt manufacturers can well afford to identify all
the nutritional components in yogurt. They should
strive for national product standardization. And fin-
ally, they should not continue to view and advertise
yogurt as a low-calorie food, to avoid a backlash
from an increasingly better educated and sophisticat-
ed public.

The therapeutic and other values of yogurt have
never been clearly substantiated to be of benefit to
the general public. Yogurt should not be treated as
a universal nostrum with special health-giving prop-
erties. Such a claim would last only temporarily
and appeal only to a fringe of the consuming public.
Yogurt is a food and should be aimed at everybody.

MATERIALS AND METHODS

Samples

Forty-four samples of all available kinds of yogurt were
purchased in State College (Central Pennsylvania) super-
markets during August 1972. The samples were from 7
manufacturers and included 3 plain and 41 fruit yogurts (both
Sundae and Swiss-style).

Sample preparation

Each container was weighed and the entire contents were
transferred to a Waring blender for a 3-min high-speed mix-
ing. Mixed samples were then poured into plastic bags
(Whirl-Pak, NASCO, Fort Atkinson, Wisconsin).

Product weight determination

After rinsing and drying each complete yogurt container
(all were 8-0oz paper ar plastic) they were reweighed and
the net weight obtained by subtraction.
Protein content

The percent protein was determined for each sample in
duplicate by the official Kjeldahl method for total nitrogen
in milk (3).

Total solids content

Method I of the official method for total solids in milk (3),
with minor modifications, was used to determine T.S. per-
centage. Analyses were done in duplicate.

Fat content
The Mojonnier modification of the Roese-Gottlieb method
for fat in milk was used (2).

Caloric value
The calories per 100 gram of yogurt were calculated ac-
cording to the following equation:
cal = (%fat x 9) + [%T.S. —(%fat + 0.7%)] x 4
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l* TasrLe 1. Anxarysis oF Yocurtr soLD IN CENTRAL Statistical evaluation
| e PENNSYLVANIA Standard deviation and variance were determined by com-
| ‘( puter.
| Manufacturer Type Protein Fat T.S. pH Net wt. Cal/100g
| E. T
(@) (%) (%) (02) ReegLs
A 1 28 91 ( .
A O' 446 143 2823 410 933 117.80 Table 1 shows the results of this survey. The

P2 498 156 1920 4.10 8.58 80.97

PE? 440 136 9796 490 883 11531 manufacturers’ names are coded A-G. The types

‘. O 442 136 2761 420 843 11418 of yogurt were P = Plain, S = Strawberry, B = Blue-
B & IT 70 2597 ol Bm omee Lo © = Chemy, TR Peach, R = Raspberry.
| . s 308 186 2712 390 830 11550 O = some other flavor. No indication as to Sundae-
‘ B' 415 204 2520 390 812 108.19 style or Swiss-style is made, since it has no bearing
{ C 401 185 26.?9 3.9(_) 828 112.62 on nutritional or compositional data.
B 416 176 2556 395 815 10844 The average, range, variance, and standard devia-
§ 451 140 1%‘32 3.80 7.88 7§'03 tion were computed for protein, fat, and total solids
O 403 160 2518 3.80 835 10561 . -
— contents and for calories/100g, pH, and net weight.
C C 403 082 2202 410 824 8873  These results are in Table 2.
R 432 0.84 2411 3.90 8.05 97.86
PE 436 094 2073 3.85 822 84.64
O 420 1.16 2326 4.00 7.96  96.07 Drscussiox
l; gg; 82; i?ﬁ g{i; gzg 2(1)22 Public knowledge of yogurt is largely based on
O 436 099 2045 400 797 8416 relatively old and dubious government data (7).
O 394 085 2235 400 837 9116 Table 3 is part of the entry for yogurt in USDA
P 506 1.00 1510 430 846 6234  Handbook No. 8. It also includes, for comparison,
D S 419 092 2499 435 874 102.60 the composition of milk, ice cream, sherbet, and
O 442 105 2480 420 857 101.62  partially skimmed milk with 2% nonfat milk solids
O 412 96 2569 410 884 10249  added.
O 437 1.09 24.07 4.35 8.79 100.38
R 425 1.06 2485 4.05 8.71 99.85 Obviously, there are noteworthy differences be-
(’ E P 538 179 17.05 3.80 849 7489  tween official (average) and actual yogurt com-
v O 355 126 2636 410 837 10431 positional values and also between the analytical
O 376 126 2461 4.10 879 107.40 data of practically any two different types of yogurt.
O 377 139 2331 410 844 1075 Table 3 points out the true relationship of yogurt
R 383 133 2(3-%7 405 884 9939 to other milk products. Despite its need for revision,
é ggi 112 ;;?{i ;28 2?{3 igg‘;g Handbook No. 8 is the best source available for our
O 412 137 2377 405 886 9939  COMparisons.
O 444 159 2010 410 871 9116 The average caloric value of yogurt on the mar-
¢ G C 458 091 5105 400 884 12566 ket (100 cal/100g) lies somewhere between that
f; jzl 822 %3;(1) 228 82}1 118;-9.3 of ice cream (200 cal/100g) and whole or fortified
B 363 0.87 3073 4.00 2:85 EZ;Z milk (60 cal/100g). True skimmilk has 36 cal/100g.
O 498 100 2746 390 875 111.88 Handbook No. 8 does not give data for fruit yogurt,
O 531 1.05 2402 4.05 861 10151 which is now practically dominating the U. S. yogurt
P 526 1.01 2541 3.80 852 10370  market, and it ignores the fact that about 2% milk
R 498 097 30.14 585 883 12347 ¢olids are added to plain yogurt. Fortunately, this
C 474 092 3125 3.95 8.86 126.98 . ; :
B 475 117 2917 390 883 119.68 very widely quoted source is reported to be under
10 — A flavor other than those listed below.
P — Plain. ) TaBLE 2. SUMMARY OF ANALYSIS OF 44 YOGURT SAMPLES
SPE = Peach. FrROM THE CENTRAL PENNSYLVANIA AREA
‘ 1S = Strawberry.
| ‘ °C = Cherry. Average Range Variance 32‘\”1]‘?&:);1
¢ 5B = Blueberry. SR
; "R = Raspberry. Protein 4.29%  3.09- 5.38% 0.22 0.4717
f i Fat 1.18% 82- 2.04% 0.1439 0.3794
K’ Total Solids 24.97% 15.10- 30.73% 13.3105  3.6484
pH Value Calories/100g 103.21 62.34-126.98 198.0182 14.0719
A Corning pH meter Model 7 was used to determine the PH 4.01 3.80- 4.35 0.0204  0.1427
pH of cach mixed sample, Net Weight 8.56 oz 7.88- Q?iuziq—oﬁi
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TasLe 3. COMPOSITION OF YOGURT AND OTHER DAIRY PRODUCTS ACC ORDING to U.S.D.A. Handbook No. 8
G/100g
Product Water Protein Fat Carbohydrate Ash Cal./100g ,
(%)
Yogurt made 89.0 3.4 1.7 5.2 0.7 50
from partially
skimmed milk
Yogurt made 88.0 3.0 34 49 0.7 62
from whole '
milk
Whole milk 87.4 3.5 3.5 4.9 0.7 65
Partially 87.0 4.2 2.0 6.0 0.8 59
skimmed milk
with 2% nonfat
milk solids
added
Ice cream 63.2 4.5 10.6 20.8 0.9 193
Sherbet 67.0 0.9 1.2 30.8 0.1 134
Yogurt data 75.0 4.29 1.18 18.3 0.7 103

from Table 2

revision. The caloric content of fruit yogurt is so
high because of the large amount of sugar added
with the fruit. For this reason, fruit yogurt, as pres-
ently manufactured, should never be considered a
low-calorie item, no matter how much fat is re-
moved from the yogurt. Consequently, the labeling
of such yogurt as 99 or 08% fat-free is misleading.
It can be assumed that many consumers, with their
ignorance of food chemistry and nutritional sciences,
will confuse a “low-fat” or “99% fat-free” label with
the low-calorie concept they might be pursuing. It
is such misinformation, confusion and quiet exploita-
tion of ignorance that has prompted the Food and
Drug Administration to propose detailed nutritional
labeling for food products. The principle of caveat
emptor seems to operate in the yogurt market as well
as in other areas. Should the dairy industry act
ahead of the future mandatory nutritional labeling
program and point out yogurt’s true identity and re-
lationship to other milk products? Would the dairy
industry earn the good will of consumers by openly
advertising all compositional and nutritional facts
of yogurt? W ould yogurt sales be harmed if it were
admitted that yogurt has frequently been misrepre-
sented as a low-calorie or diet item? A collabora-
tive analytical study throughout the country might
well be a desirable prelude to yogurt standardiza-
tion.

Much of the variation in yogurt is due to variable
fruit addition. As pointed out before, the entire
mixed yogurt package content was analyzed. Only
a plain, unflavored yogurt can reflect the composi-
tion of the milk from which it was made. Even then

there was a loss of lactose because of its fermenta-
tion into predominantly lactic acid.

In fruit yogurt the total solids or solids-not-fat
content is strongly dependent on the fruit addition.
Usually a puree or preserve is added, sweetened pri-
marily with sucrose. The sweetener and fruit mask
the typical yogurt flavor which, when too strongly
developed or when containing off-flavors, is not well
liked by many. Unfortunately, the sucrose contri-
butes the largest proportion of calories to fruit yo-
gurt.

The usual pH range of plain yogurt after incuba-
tion is 4.0-4.4. Measurement of pH in yogurt may be
a valuable practice in monitoring its manufacture; it
does not seem to be an indicator of quality at point
of sale or to correlate with the type of fruit added.

Yogurt package labeling is as confusing to the
buyer as yogurt composition is to the dietician. Of
the 44 samples investigated, the 5 different fat con-
tent label comments were: (a) lowfat (unhyphenat-
ed); (b) 98-99% fat free; (c) 98% fat free/approx. 2%
fat; (d) 99% fat free/only 1% fat, and (e) no statement
at all.

Ingredient labeling was found to be more confus-
ing and would take up too much space in this dis-
cussion. The most important fact probably was that
one manufacturer included water in the ingredient
list, another fresh, partially skimmed, homogenized,
pasteurized milk, a third used cultured lowfat milk,
and another made no mention of dairy ingredients
at all, merely listing, for example, “peaches, sugar,
vegetable stabilizer” to satisfy the ingredient label-
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ing requirement.

Despite the great and increasing interest in yo-
gurt there are no clear data available on why people
buy and eat yogurt. It is generally admitted that
yogurt is surrounded by a lore of almost mythical
proportions.  Yogurt manufacturers have obviously
benefited by it. So have yogurt eaters because the
nutritive value of yogurt is undisputed.
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“MILK FACTS” INCLUDES REPORT
ON NEW DAIRY PRODUCT ITEMS

Sales data on yogurt, flavored milks and drinks, sour cream
and other specialty items are new additions to the just pub-
lished ‘Milk Facts,” the annual report by the Milk Industry
Foundation.

Also reported is that milk production in the United States
in 1972 rose to a record-setting 120.3 billion pounds, the
third consecutive year production has increased. Total fluid
milk product sales in 1972 in the nation gained 2 1/2 per-
cent, the largest increase in a decade, and per capita milk
production increased 1 percent, the first gain since 1955.

Included in the booklet is information on milk production,
processing, distribution, consumption, nutrition, and econ-
comics. The publisher, the Milk Industry Foundation, is the
national association of dairy processor and distributor com-
panies.

Dairy farmer income from milk sold to processors increased
nearly $4 million in 1972 over the previous year, totaling $6.9
billion. Continuing a trend of recent years, the sale of low-
fat milk items in 1972 was up substantially over the prior
vear—about 11 percent. Lowfat and skim products accounted
for about 25% of total sales of fluid milk and cream, compared
with about 7 percent in 1960. Cheese sales were up a sig-
nificant 12 percent, while ice cream increased about 2 per-
cent.

NEW FEATURES

Among the other new features in “Milk Facts” this year is
a table showing the relative cost of protein as provided by
various foods. Fluid milk, cheese and ice cream were among
the lowest cost sources of protein, and at the same time,
provided a very high quality protein. A third new item is a
report showing dairy product production and per capita con-
stimption in foreign countries.

A Goop Buy

During a period when food costs have risen sharply, this
item from “Milk Facts” is particularly important: while
prices consumers paid for milk were somewhat higher in
1972 than in 1971, milk was a better bargain ever in terms
of its “real” cost. As a comparison, twenty years ago, an
hour’s wages would purchase about 7 quarts of milk; in
1972 an hour’s earnings would buy 13 quarts, a decline in
the “real” cost of milk of about 43 percent.

ADDITIONAL INFORMATION PROVIDED

“Milk Facts” also reported that:

® Per capita sales of fluid milk products in the United
States in 1972 was 137.5 quarts.

@ Cream and lowfat creamed cottage cheese continued to
grow in popularity with per capita consumption up .2 pounds
over the previous year.

© Wisconsin, California, and New York State, in that order,
were the leading milk production states in the country.

© Per capita sales of yogurt went up a whopping 442%
from 1961 through 1972, while eggnog, sour cream and dips,
and flavored milk and drinks also increased substantially.

The 32 page booklet of the Foundation also contains in-
teresting data on how milk is processed from dairy farm
to consumer, and how the milk industry maintains product
wholesomeness, and a segment is devoted to the various
nutritional elements in fluid milk. Material is presented by
individual states, regions and nationally.

Copies of “Milk Facts” are available from the Foundation
for members at 6c per copy up to 1,000 or 5¢ per copy for
orders of 1,000 or more. Non-members™ price is 7c per copy.

Orders should go to the Milk Industry Foundation, 910 17th
St. NW, Washington, D. C. 20006,
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FOOD STANDARDS AND CONTROLS IN CANADA’
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ABSTRACT

The organization and administration of food controls in
Canada are reviewed briefly. Because of increasing con-
sumer demands in recent years, more attention is being given
to food protection by the Federal, Provincial, and Municipal
Governmental Agencies and by the voluntary associations.
There are relatively few microbiological standards established.
A number of unpublished microbiological standards are used
as guidelines in enforcement programmes. Current trends are
to transfer more responsibility to the food industry to develop
their own quality assurance programmes and compliance.

This paper presents a birdseye view of the organi-
sation and administration of food control in Canada
and also a brief reference to certain food standards.
All these are undergoing frequent changes making it
difficult to be up to date at any given time. Changes,
of course, are introduced with the purpose of further-
ing the safety, wholesomeness, and cleanliness of food
for Canadian consumers.

HisTorICAL, BACKGROUND

Under the terms of the British North America Act
of 1867 and by tradition, direct responsibility for
health services, including food safety, remains with
the Provincial and Municipal Governments while
Federal agencies exercise jurisdiction over foods
that cross provincial or national boundaries. Today,
each of the ten provinces has several appropriate
acts, such as, the Public Health Act, which provide
authority for water, milk, and other food regulations
and bylaws within its boundaries.

Before 1867 and as early as 1713, regulations were
designed to aid distribution and supply rather than
to protect quality or safety of food (2). Grain export
was forbidden. The French Governor urged in-
habitants to keep only sufficient grain for sustenance
and to sell the remainder to local bakeries. In 1757,
the soldier’s rations in Quebec City were reduced to
1 1b. of bread, 4 oz. of peas, and 4 oz. of pork per
day.

A century later, during the early days of Con-
federation, alcohol was recognized as a serious social
problem and health hazard. Much of the liquor
sold in those days was considerably adulterated with

ipresented at the 59th Annual Meeting of the International
Association of Milk, Food and Environmental Sanitarians,
Milwaukee, Wisconsin, August 21-24, 1972.

anything from common salt to Indian hemp, even
tobacco or opium may have been added. The legis-
lators held the view that it was not liquor but bad
liquor that should be banned. Consequently, the
Inland Revenue Act was passed and came into oper-
ation on January 1, 1875 (I). This was the first
Adulteration Act in Canada. It provided for: (a)
bonding and licensing of compounders of liquor, and
(b) appointment of persons competent in medical,
chemical, or microscopical knowledge as analysts of
food, drink, and drugs. This was an early recogni-
tion of the importance of having good laboratory serv-
ices before progress in food standards and control
could become a reality.

FEDERAL RESPONSIBILITY

Over the years many revisions to the Adulteration
Act were made to extend control to a wider array of
food and drug items. In 1920 the Adulteration Act
was repealed and replaced by the Food and Drug
Act. This Act was administered by the Food and Drug
Directorate of the Department of National Health
and Welfare. In 1972, this unit was absorbed into
the Health Protection Branch of the Department of
National Health and Welfare.

The Act (6) prohibits the sale of food which: (a)
contains any poisonous or harmful substances; (b) is
unfit for human consumption; (c¢) consists in whole
or in part of any filthy, rotten, putrid or decomposed
substances; (d) is adulterated; (e) or is manufact-
ured under unsanitary conditions.

Although the Health Protection Branch is a federal
agency, it is not legally restricted to food intended for
export or for interprovincial trade. On occasions, this
extension of responsibility is most helpful to local
officials faced with obstinate problems or resistance
from food manufacturing plants, bakeries, and others.
This agency has developed effective, persuasive skills
when all local requests for compliance have been
ignored. While federal inspectors may go into any
plant, they are not permitted under the Food and
Drug Act to condemn food, only to take samples
and to seize. Authority to condemn is left with the
local health agency under the provincial Public Health
Act. Thus, each jurisdiction can and does enhance
the effectiveness of the other.

Three other major federal agencies have jurisdic-
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tion over the quality of retailed foods.

1. Canada Department of Agriculture is responsible
for the following four Acts: (a) Meat Inspection Act,
(b) The Animal Contagious Diseases Act, (¢) Can-
ada Dairy Products Act, and (d) Canada Agricultur-
al Products Standards Act (Fruits and Vegetables).

In 1906, the Meat Inspection Act was passed in the
United States of America to raise the sanitary and
quality standards of its meat supply for domestic
and foreign markets. Canada, fearing losses of meat
exports to Europe and U.S.A., took immediate steps
to avoid unfavourable consequences and passed the
Meat and Canned Foods Act in 1907, which estab-
lished a system of meat inspection that was similar
to that introduced in the U.S.A. This is one example
of many where much of the food protection we enjoy
in Canada has been inspired by events in the U.S.A.

Similar standards for production and processing of
dairy products, fruits, and vegetables have been de-
veloped to protect consumers.

2. The Department of Fisheries administers the
Canada Fish Inspection Act. When contacted two
years ago, the Department had unpublished guide-
lines for microbiological standards which eventually
may be included in the regulations. In the meantime,
international standards are being adhered to with
respect to shellfish and other fish products.

3. Department of Consumer and Corporate Affairs
(Bureau of Consumer Affairs) came into existence
in December, 1967. The major activities of this de-
partment include surveillance of retailed foods to
detect fraud, or misrepresentation contrary to the in-
terest of consumers. Consumer complaints are hand-
led, as well as requests for information. The follow-
ing operating units were transferred to this depart-
ment: (a) Standards Branch of the Department of
Trade and Commerce; (b) certain functions under
the Food and Drug Act, relating to marketing of
foods; and (c) retail inspection functions of the De-
partment of Agriculture and the Department of Fish-
eries.

ProviNcIAL AND LocAL CONTROL

High on the list of priorities in any food protection
programme are efforts to prevent food-borne illnesses.
To ensure that all citizens have essential protective
services, provincial governments have established ad-
ministrative mechanisms similar to those available
at the federal level.
~ In recent years most provinces have updated their
food regulations, extending inspections to all food
premises rather than confining inspections to eating
establishments. Increasing emphasis is placed also
on the value of education for regulatory personnel,
the industry, and the general public. Close liaison

with all concerned agencies, official and voluntary,
and industry is encouraged. One concern frequently
mentioned is that of duplication and yet more, in-
stead of fewer departments, are being created.

During the past 5 years the Canadian press, radio,
and T.V. have widely publicized the problems of air,
land, and water pollution. An aroused public exerted
effective pressure on politicians to do something
about it. Within the past 2 years both Federal and
Provincial Departments or Ministries of Environment
have been established.

With sharing or outright transfer of many tradition-
al responsibilities, it is not surprising that some regu-
latory personnel, such as the Public Health Inspect-
ors, have become uneasy and apprehensive about
their futures. For example, certain responsibility for
approval of layouts for septic tanks and private water
supplies may be shifted to Departments of Environ-
ment. Inspection of dairies and food processing
plant facilities may be diverted to Departments of
Agriculture or to federal agencies. Such develop-
ments however, may be a blessing in disguise. Addi-
tional funds and staffs become available to new agen-
cies which would rarely be provided to existing ones.
Two agencies, theoretically, are then able to pool
their resources and achieve much more than either
accomplished alone.

It is a well known fact, particularly in recreational
areas of Canada, that Public Health Inspectors often
devoted most of their time to septic tank and water
supply approvals during summer months at the ex-
pense of food sanitation activities. This problem may
disappear provided local health units can maintain
their present staffs and budgets. Another benefit,
more opportunity is allowed to cope with emergencies
which usually appear at the most inconvenient time.

One recent example of unexpected challenge may
serve to illustrate the need for Public Health In-
spectors to make on-the-spot decisions. In Metro-
politan Toronto a minor electrical fire broke out on
Friday, December 3, 1971 at 11:30 P.M. in a large
frozen food depot (5). The fire was confined to a
Freon type refrigeration unit located near the ceiling
of the storage room. A Public Health Inspector from
the local Borough of North York Health Department
being on standby duty that weekend, arrived on the
scene promptly after being notified by the local fire
department. He noticed the presence of smoke and
strong fumes which irritated his eyes and lungs and
of those persons in the building. The firemen had
to administer oxygen to the general manager on duty.
The firm was transferring ownership that night.

Inspection revealed no physical damage to food
which remained in a frozen condition. After inter-
viewing several persons including four firemen, own-
ers’ representative, and food suppliers, the Public

R
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Health Inspector ordered impoundment of approxi-
mately 61 tons of food, valued at about $75,000.00.

Was this decision justifiable? Obviously the in-
surance adjusters did not think so. They submitted
numerous samples to a private laboratory for analysis.
In the meantime all food was transferred to a nearby
frozen food storage plant to allow completion of
ownership changeover.

The final laboratory report stated there was no
visual quality deterioration in any of the following
samples submitted: frozen coconut cream pies, rump
roast of beef, rolled dinner ham, frozen French fried
potatoes, frozen cod portions, and wieners. However,
the report continued that there was a distinct flavour
breakdown, described as “off, acrid, sour, harsh,
stale.” These food flavours were not noticeable un-
til the food items had been cooked. The laboratory
report concluded that during the fire in the premises
certain volatile chemicals, possibly creosote or hydro-
chloric acid, penetrated into the food products and
rendered them unfit for human consumption.

It took ten truckloads to transport the condemmned
food to a sanitary landfill where disposal was carried
out under the supervision of the local Senior Public
Health Inspector.

VOLUNTARY ASSOCIATIONS

Contribution by voluntary organizations deserves
recognition for initiating much needed protective
measures. In 1961-62, a few alert members of the
Consumers Association of Canada brought to light
what later became known as the “deadmeat scandal”
(3). Investigations by the Canada Department of
Agriculture Veterinarians confirmed that in certain
rural districts meat from animals which died of nat-
ural causes turned up in the meat supply sold for
human consumption. Further recurrence of such
malpractice was virtually eliminated by the passage
and enforcement of ‘a provincial Meat Inspection Act.

Another encouraging development in progress is
the preparation of a Sanitation Code for Canada’s
food service industry by the Canadian Restaurant
Association. Copies of the preliminary Sanitation
Code have been widely circulated for study and
comments. A Conference of Municipal, Provincial,
and Federal Health Agencies and the Food Service
Industry will be held in Ottawa on September 20-22,
1972. It is jointly sponsored by the Canadian Res-
taurant Association and the Department of National
Health and Welfare, Health Protection Branch. The
main objective of this meeting will be to finalize the
Code.

Similarly, many other industrial and voluntary
agencies have rendered valuable service in the past
but unfortunately time does not permit their review.

Foop STANDARDS

Canadian standards for most foods specify physical
characteristics and composition, for example, meat
products must be derived from animals that are
healthy at time of slaughter, handled under sanitary
conditions, and be free of non-approved additives.
Products such as sausages, and wieners must not
contain more than 4% cereal, 60% moisture, and
40% fat, thus allowing a minimum of 9% protein (4).
Processed meat products and poultry must be free
of pathogens.

There is no microbiological standard for fresh meat
at present. In 1971, Edmonton became the first city
in Canada to issue bacteria level guidelines for meat
packers and retailers (7). After encountering excess-
ively high counts in ground beef samples, the City
Health officials recommended that total counts in
ground beef should not exceed 500,000 per gram and
coliforms not exceed 10 per gram.

Further surveys were conducted this summer by
the daily newspaper, the Edmonton Journal, and the
University of Alberta Food Sciences Laboratory.
Their findings agreed with those of the City of
Edmonton Health Department. The Alberta Govern-
ment is now considering similar province-wide food
standards.

Microbial standards for milk and milk products
have been in existence for many years. These stand-
ards generally do not vary significantly from pro-
vince to province. Although Canada has no agency
like the United States Public Health Service to pro-
mote national uniformity, provincial agencies do con-
sider the various recommendations published by that
Service. The limits of standard plate counts for raw
milk vary from 50,000 to 300,000 per milliliter and
for pasteurized milk from 3,000 to 30,000 per milli-
liter.

The Federal Food and Drug Act contains the fol-
lowing maximum levels for: ice cream, SPC 100,000
per gram; chocolate drink, SPC 50,000 per milliliter;
and cottage cheese, 10 coliforms per gram.

The practice of using unpublished microbiological
levels appears to be common among many health and
other regulatory officials in Canada. Until research
workers can agree what specific microbial standards
should be established for different foods, unpublish-
ed guidelines will continue to be used as such. What-
ever standards are finally adopted they should be
balanced with such aspects as safety, adequate sup-
ply, and economics to be reasonable and practical.

In closing, the Canadian food industry has been
very co-operative in all efforts to improve the quality
and wholesomeness of various food products. Such
cooperation can best be maintained and promoted
for the benefit of consumers by continual and ef-
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fective communication among all involved agencies,
industry, and interested consumer groups.
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Pres.-Elect, James H. Francis _St. Paul

Sec’y.-Treas., Dr. Vern Packard, TFood

Sc. & Indust.,, Univ. Minn,, St
Paul, Minn. 55101
Directors:

Douglas E. Belanger __Minneapolis
Fred E. Day - —————- New Ulm
Roy E. Ginn sovcoscoaa St. Paul
Ing. H. Lein —______- Minneapolis
Hugh Munns —_________- St. Paul
Donald J. Pusch _____ Minneapolis

James A. Rolloff ______ New Ulmn
Charles B. Schneider _Minneapolis
Edmund A. Zottola ______ St. Paul

AM1sSISSIPPI ASSOCIATION OF SANITARIANS

Sec’y.-Treas., Jimmy \V. Bray, 202 N.
Robinson St., Senatofia, Miss. 38668
(No Up-To-Date List Available)

MissOURI ASSOCIATION OF MILK

AND [FOOD SANITARIANS

Pres., Harold Bengsch —-——- Springfield
First Vice-Pres., Gerald Burns
____________________ Kansas

Second Vice-Pres., Mike Sanford
Columbia

NEw YORK ASSOCIATION OF MILK AND
FooD SANITARIANS

Pres., Charles Ashe - Fayetteville

Pres.-Elect, David K. Bandler __Ithaca

Past Pres., Joseph I. Tiernan ——-__—--
__________________ White Plains
Sec’y.~Treas., R. P. March, 118 Stocking
Hall, Cornell Univ., Ithaca, N. Y
Lxecutive Board:
John G. Burke ———_———- Watertown
Maurice Guerrette
Donald A. Brownell __Binghamton

ONTARIO ASSOCIATION OF MILK AND
FooD SANITARIANS

Past Pres., Elwood Hodgins -__Toronto

Pres., Douglas J. Varnell ____Kitchener

Vice-Pres., W. A, Harley —_-_Don Mills

Secretary, Geo. Hazlewood, Etobicoke
Public Health, 1037 Royal York
Road, Toronto M8X 2G5
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PENNSYLVANIA DAIRY SANITARIANS

ASSOCIATION
Pres.. John Heid - _________ Erie
Pres.-LElect, Bernard E. Hinish ____
____________________ Currysville
Vice-Pres., John Boore ______ Grantville

Past Pres., Raymond Gelwicks _Latrobe

Sec’y-Treas., Gerald Schick, ________
______ R. R. 2, Latrobe. Pa. 15650

Association Advisors: Sidney Barnard,
Stephen Spencer, Dr. Samuel Guss,
Penn. State Univ.

LExecutive Committees Association Offi-
cers and appointed representatives
of regional associations.

Rocky MOUNTAIN ASSOCIATION OF MILK,
Foop AND ENVIRONMENTAL SANITARIANS

Pres., John Nussbaumer ____._ Denver

Pres.-LElect. Darrell Deane ______.———-
S Laramie, Wyo.
Sec’y.-Treas., Frank Yatckoske, 3150

West 25th Avenue, Denver, Colo-

rado 80211
Directors:

Helen Hovers

Carl Yeager

SoutH DAKOTA ASSOCIATION
OF SANITARIANS

Pres., Robert Wermers -___Rapid City
Vice-Pres., Ed Michalewicz __Brookings
Sec’y.-Treas., Howard Hutchings, Div.

San. Eng. State Dept. Health, Pierre,

S. D. 57501
Directors:

Wayne Balsma

Casper Twiss

VIRGINIA ASSOCIATION OF SANITARIANS
AND DAy FIELDMAN

Pres., J. O. Gunter ———————___ Evington

First Vice-Pres., J. C. Bussey —————__-

Second Vice-Pres., M. R. Cooper —.--

_____________________ Broadway
Past Pres., V. M. Yeary —__—__- Marion
International Rep., J. G. Hampton ____

_________________________ alax
Sec’y-Treas., W. H. Gill, 6702 Van

Buren Ave., Richmond, Va. 23226

\WASHINGTON ASSOCIATION OI
MILK SANITARIANS
Pres., Jack Salvadalena
Pres.-Elect, Jas. L. Shoemake __Pullman
Sec’y.-Treas., Ray Carson, 2505 So. Mc-
Clellan St., Seattle. \Wn. 98144
Past Pres., L. O. Luedecke ___Pullman
Directors:
Southwest Section Chairman
Martin J. Schnuriger ___Olympia
Northwest Section Chairman
William H. Brewer _____ Seattle
Southeast Section Chairman
Joe Suiter - Yakima
Northeast Section Chairman
Steve Travis ———— - Spokane

WISCONSIN ASSOCIATION OF MILK AND
Foop SANITARIANS

Pres., John G. Coller - Waukesha
Pres.-Llect., Ward K. Peterson _____-
____________________ Milwaukee

Sec’y.-Treas., L. Wayne Brown, 4702
Univ. Ave., Madison, Wis. 53705
Past Pres., Douglas R. Braatz _Shawano
Directors:
Elmer H. Marth
Clifford Mack

Treas., Robert Tiffin - Kitchener
Directors:
Bill Kempa ——ccccmeoeo Toronto
Ak Tord, _ _cmmme®m Toronto
L. M. McKnight - —————— Guelph
Murray Nixon - Weston
Gary Strachan —____—————_ Guelph
Editor News & Events, Glen Ward ____
_______________________ Toronto
Ambassador-At-Large
Herm Cauthers - ______ Barrie

This 215 Ib. FLYS-OFF Aerosol gives the
fly-killing power of 17 gallons of oil base
spray . .. and without the oil.

134 million fly-killing particles released
each second.

3 seconds (2¢) treats a standard milk
house; 8 seconds (5¢) a regular size milk-

OREGON ASSOCIATION OF MILK AND
FooD SANITARIANS

Pres., Mark Prescott

Vice-Pres., Loren Edlund ___—-—— Salem
Sec’y.-Treas., Alvin E. Tesdal, 5155 -

7th Ave., N. E., Salem, Oregon ing parlor.
97303 Meets today’s requirements for use in milk
Directors: house, milking parlor and on producing
Tom Bailey ——oco——o- Cloverdale animals.
Virgil Simmons ——--—-—---_- Salem GUARANTEED BETTER OR IT'S FREE!
Glenn Briody ——————o-—- Portland et weight
Donald Raistakka — .- Portland
Don Anderson ——-——————— Estacada
Auditors:
Ralph Cook oo Tigard

Ask your supplier for FLYS-OFF today!

Jim Black —ocoomeoo Tillamook
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REPORT OF THE COMMITTEE ON APPLIED
LABORATORY METHODS: 1970-1972

The Committee on Applied Laboratory Methods (ALM),
during the past 2 years, has provided assistance and consul-
tation in the following areas: (a) Conducted collaborative
and/or comparative studies on new and modified laboratory
methods which have resuited in publication of designated
“Approved” methods. During the interim period between
the 13th and 14th editions of APHA Standard Methods for
the Examination of Dairy Products (SMEDP) these publica-
tions will provide assistance to the “Intersociety Council on
SMEDP” in designating “APHA Approved Methods.” (b) As-
sisted in collaborative methods concerned with established, de-
fined, and accepted methods for the examination of milk, milk
products, water, and other environmental samples and foods.
(¢) Provided assistance to the National Mastitis Council (NMC)
and the National Mastitis Council Research Committee. (d)
Continued to encourage development of criteria for certifica-
tion of microbiological media, reagents, materials, and instru-
mentation in all laboratory disciplines concerned with the pro-
tection of consumers. (e¢) Provided liaison to the TAMFES
Farm Methods Committee.

Additional duties have forced Dr. Martin Favero to resign
as Chairman of the Subcommittee on Laboratory Methods
for the Examination of Water and Other Environmental
Samples; Dr. R. L. Morris has replaced Dr. Favero as Chair-
man of the ALM Subcommittee.

Although the ALM Subcommittee on Laboratory Methods
for the Examination of Foods was temporarily dismissed in
1970, the Chairman has decided to reactivate this committee
to provide assistance to requests for information on micro-
biological method criteria. The Chairman plans to reas-
sign Mr. Huhtanen as the new Chairman of this important
food methodology subcommittee. Chairmanship of the dairy
products subcommittee for calendar years 1972-1974 has
not yet been assigned. It is possible that Mr. Huhtanen will
chair both subcommittees until a suitable replacement is
found.

Publication of the 13th edition of APHA Standard Methods
for the Examination of Dairy Products has been accomplish-
ed. Eight ALM Committee members actively provided as-
sistance to prepare this revision. Four of the eight com-
mittee members served as Chapter Chairmen for the revision
of five chapters. Chapter 3, “Sampling Dairy Products,” has
also been made available as a separate publication by APHA
to assist in development of uniform standarized sampling pro-
grams by states. This latter publication will be available at
minimal cost to all sampling surveillance program administra-
tors as well as individual sample collectors.

We anticipate that the ALM Subcommittee on Laboratory
Methods for the Examination of Foods will be concerned with
established food microbiological and chemical methods pub-
lished in the Official Methods of Analysis of Association of
Official Analytical Chemists, the FDA Bacteriological Analy-
tical Manual, and other food laboratory manuals. A con-
tinuing need exists to evaluate laboratory procedures by com-
parative and/or collaborative studies. There are several dif-
ferent methods used to isolate and identify salmonellae,
staphylococei, enterococci, ete. This subcommittee could de-
termine whether one of these methods is superior of if all
are acceptable. This should be done on a commodity-by-com-
modity basis. There are several rapid methods now available
to identify microorganisms, particularly the Enterobacteriaceae.
This subcommittee could provide comprehensive data on the
effectiveness of some of these methods under different en-
vironmental conditions.

SUBCOMMITTEE ON LABORATORY METHODS FOR THE
EXAMINATION OF MILK AND MILK PRODUCTS

The subcommittee has continued its studies on the Stand-
ard Plate Count at 32 C for microbiological examination of
raw milk. Results of studies conducted during the past 2
years were recently published in our Journal of Milk and Food
Technology (Vol. 35, pp. 126-130 and 136-140). The pur-
pose of the first of these publications, “Effects of Time of
Holding Dilutions on Counts of Bacteria from Raw Milk,” was
to determine whether the length of time that prepared milk
dilutions are held at room temperature before plating in-
fluences bacterial plate counts.

The purpose of the second published study, “A Comparison
of Two and Three Days Incubation for Enumerating Raw
Milk Bacteria” was to determine the potential deleterious ef-
fect of an additional 24 hr of incubation at 32 C on the
Standard Plate Count of raw milk. Results of this study show-
ed that 5% higher counts occurred after 72 hr of incubation as
compared to 48 hr of incubation. This small increase in
counts was believed to be within the expected variability (ex-
perimental error) of the method and should not appreciably
affect interpretation of results.

A new study is now being conducted on the heat sensitivity
of psychrotrophic bacteria often detected in raw milk. An-
other study relates to the effect of incubation temperatures
(and times), lower than the Standard Plate Count temperature
of 32 C, on the uniform recovery of raw-milk bacteria that
contaminate milk when poor sanitation practices are used.

SUBCOMMITTEE ON LABORATORY METHODS FOR THE
EXAMINATION OF WATER AND OTHER ENVIRONMENTAL SAMPLES

The activities of this subcommittee have been seriously
handicapped during the past 4 years because of a lack of
strong leadership as well as personal responsibilities beyond
the scope of committee activities. \We continue to anticipate
that this subcommittee can consult and advise the member-
ship of IAMFES by publication of short and long term studies
on microbiological and chemical problems as they relate to
potable water supplies, water pollution, air, radiation, pesti-
cides, and other environmental study arcas. Projects pro-
posed for study by this subcommittee during the past 4 years
will be reassessed and other projects, microbiological and
chemical, will also be considered. Projects considered in the
past include: (a) Continuation of studies on the importance of
slow lactose fermenters and their detection by membrane filter
and MPN procedures. (b) Evaluation of the 7-hr Fecal Coli-
form Test recently developed and published by Geldreich
(EPA). (c¢) Evaluation of bacterial indicators of fecal pol-
lution in different environments: i.e. pulp mill effluents, sugar
beet wastes, hospital air, and surfaces and waterways. (d)
Conduct studies on the value of the Distilled Water Suitabil-
ity Test and its application to bacteriological and chemical
procedures for the examination of milk, water, and foods. (e)
Conduct studies on the development of a water suitability
method which would be less sensitive than the distilled water
suitability method but more sensitive than the dilution water
toxicity test for the persistance of microorganisms present
in milk and food samples. (f) Evaluation of the lactose and
lauryl sulfate tryptose broths for detection and enumeration of
slow lactose fermenters, coliforms, fecal coliforms, and Escheri-
chia coli in potable water, water supplies, and shellfish grow-
ing areas.
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Applied laboratory methods committee
Dr. A. Richard Brazis, Chairman,

velopment Section, Division of Microbiology,

Tusculum Avenue, Cincinnati, Ohio 45226.

Chief, Laboratory De-
FDA, 1090

Subcommittee on laboratory methods for the examination of
milk and milk vroducts

Mr. C. N. Huhtanen, Chairman, Eastern Utilization Re-
search, and Development Division, USDA, Philadelphia,
Pennsylvania 19118.

Mr. William L. Arledge, Director, Quality Control, Suite
506, Portland Federal Bldg., 200 W. Broadway, Louisville,
Kentucky 40202.

Dr. Earl W. Cook, Quality Control Laboratory, Industrial
Highway, Southampton, Pennsylvania 18966.

Mr. C. B. Donnelly, Food Microbiology Branch, Div. of
Microbiology, FDA, 1090 Tusculum Avenue, Cincinnati, Ohio
45226.

Mr. Sherman E. Ferrell, Quality Control Supervisor, Cen-
tral States Dairy Cooperative, 355 W. ond Street, Superior,
Nebraska 68978.

Mr. Roy E. Ginn, Director, Quality Control Laboratory,
Quality Control Committee, 92974 Como Avenue West, St.
Paul, Minnesota 55108.

Dr. J. J. Jezeski, Dept. of Botany and Microbiology, Mon-
tana State Universitly, Bozeman, Montana 59715.

Dr. James Messer, Laboratory Development Section, Divi-
sion of Microbiology, FDA, 1090 Tusculum Avenue, Cincin-
nati, Ohio 45226.

Dr. F. E. Nelson, Department of Dairy Science, University
of Arizona, Tucson, Arizona 85721.

Dr. H. E. Randolph, Department of Animal Science, Texas
A and M University, College Station, Texas T77843.

Mr. Edmond L. Sing, Moseley Laboratories, 3862 East
Washington Street, Indianapolis, Indiana 46201.

Mr. Donald I. Thompson, State Laboratory of Hygiene,
State Board of Health, 437 Henry Mall, Madison, Wisconsin
53706.

Mr. Donald Pusch, Manager, Technical Quality Assurance,
The Pillsbury Company, Minneapolis, Minnesota.

Subcommittee on laboratory methods for the examination of
water and other environmental samples

Dr. R. L. Morris, Chairman, State Hygienic Laboratory,
State University of Iowa, Iowa City, Iowa 52241.

Dr. Frank F. Busta, Department of Food Science and Nu-
trition, University of Minnesota, St. Paul, Minnesota 55101.

Dr. Martin Favero, Ecological Investigations Program,

Phoenix Laboratories, National Communicable Disease Cen-
ter, 4402 North Seventh Street, Phoenix, Arizona 85014.

Dr. John C. Hoff, Environmental Control Administration,
North Western Water Hygiene Laboratory, Route #4, Box
4129, Gig Harbor, Washington 98335.

Mr. Arnold Salinger, Bureau of Laboratories, Maryland
State Department of Health, Baltimore, Maryland 21218.

A TRIBUTE TO

OUTSTANDING SANITARIAN A. P. BELL

Ambrose P. (Amby) Bell, 57, Louisville — Jeffer-
son Co. Health Department died june 16, 1973 at
his home 4330 Statton Road Louisville, Kentucky.

Amby, as he was known by his many friends was
K.AM.F.ES. Outstanding Sanitarian Award winner
in 1971 and the International Association of Milk,
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Food, and Environmental Sanitarian, Outstanding
Sanitarian Award winner in 1972.

Amby was a KAM.F.E.S. charter member, presi-
dent in 1952 and presently served as a director. He
also held many committee appointments with both
the Kentucky and International Associations.

Born, raised and educated in Colorado, he received
his B. S. in Civil Engineering with an option in Sani-
tary Science in 1940 from Colorado A&M. He came
east as a young man beginning his career in public
health as an engineer in the District of Columbia
Health Department in 1941.  After spending almost
eight (8) years in the Environmental Health Pro-
grams, he moved to Louisville in 1948 to assume
the Directorship of the Division of Environmental
Health at the Louisville and Jefferson County De-
partment of Public Health. Here, he undertook the
formidable task of developing and implementing
multi-faceted environmental health services that were
necessary for a community experiencing problems
with the post World War II building boom, urban
sprawl and a rapidly expanding population.

Through his foresight and leadership, the Depart-
ment’s sanitation programs have expanded and im-
proved tremendously over the years. There were
presently over 50 sanitarians under his supervision.
The contents of the Sanitary Code under which the
Louisville-Jefferson County Health Department op-
erates today is largely the results of A.P’s efforts.
He has developed and administered programs for
the enforcement of rules and regulations governing
sewage disposal, water supplies, food service, milk
supplies, trailer parks, swimming pools, nursing and
personal care homes, child care facilities, schools,
slaughter houses and meat processors, nuisance con-
trol, solid waste disposal, rabies control, massage
parlors, mosquito control, rodent control, housing
and most recently, blood banks.

Under his capable administration and direction,
one of the largest and most complex local milk con-
trol programs in the State has evolved. With more
than 1,300 producer dairy farms and 9 milk plants,
the Department has long boasted a 90 plus survey
rating.

He is well known in the fields of Foods, Drugs
and Sanitary Engineering. He has served as Presi-
dent of the Kentucky Public Health Association, the
Ohio Valley Food and Drug Officials and the Ken-
tucky affiliate. He has also served as a director of the
Conference of Local Environmental Health Admini-
strators. As a member of the American Public
Health Association, he has served on many commit-
tees of the Engineering Section. As a visiting facul-
ty member, he has lectured on Environmental Health
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to students at the University of Louisville Medical
School.

As a sanitarian truly interested in his community, he
has been active in local, civic and social organiza-
tions as well as his church. He was an active alum-
nus of the Alpha Tau Omega Fraternity and a mem-
ber of the Kentucky Historical Society. A long time
Elk, he has held local, state, and national offices.
He was State President in 1969-70. It should be
noted the EIK’s provide the Tuberculosis Mobile
Units operated by the State Health Department.
A.P’s social interests continue to carry over into
Public Health even in this capacity.

He is survived by his wife Elizabeth, two chil-
dren and two grandchildren. K.A.M.F.E.S. and In-
ternational will truly miss this dedicated public ser-
vant and long-time friend.

SALMONELLA PROTECTION CAMPAIGN
NEEDS CHANGES

Salmonella food poisoning protection regulations are aimed
at the wrong targets, and—though they cause great headaches
for the food industry—they don’t protect consumers very
much. Until regulatory agencies change their approach, sal-
monella carried by foods will continue to be a serious threat
to American consumers. That’s the conclusion of E. M.
Foster, Director of the University of Wisconsin’s Food Re-
search Institute.

This food poisoning organism usually causes nothing worse
than two or three days of vomiting, diarrhea, abdominal
pain and a slight fever. Sometimes, however, the victim
suffers intestinal discomfort for weeks or even months. The
disease is particularly hard on infants and invalids or aged
people. It's likely that salmonella causes more fatalities
than all other food-borne diseases combined, Foster told the
group. From 1962 through 1969, 53 deaths were recorded
among the 20,000 cases of salmonella poisoning investigated.
There were 45 deaths in 1970 alone, 29 of them occurring
in a single outbreak in a nursing home.

The transfer of the organism from person to person, rather
than by food, is a serious problem in institutions. Pets
(especially pet turtles) often serve as a source of infection.
So, Foster concludes that much salmonellosis doesn’t even
come from foods.

Among the foods, the main danger is in raw meat, poultry
and eggs. Cooking kills the organism in chicken, for
example, but it may be spread from the chicken to the counter
top and utensils, and from there to other foods. So contami-
nation in the cooking area is a real and continuing hazard as
long as we bring contaminated products into our kitchens.

Food and Drug Administration’s regulatory efforts mostly
zeroes in on processed foods. These started in 1965-66, and
have resulted in numerous cases of “recall” or removal from
tlie market of various food products. “A product recall can
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be an expensive and heartbreaking experience to the manage-
ment of a food company,” Foster states. “One candy manu-
facturer had to recall everything he had on the market nation-
wide; the cost was too much for the company to survive.
Another reclaimed and destroyed over 100,000 cases of
chocolate from retail outlets all over the country. Still
another removed a small amount of his product, closed his
plant to eliminate the source of infection, and never reopen-
ed it. One manufacturer removed 13 million servings of dry
soup mix from the market.”

He points out that such recalls are probably unnecessary
from the public health standpoint. Industry, however, has
had to make a massive investment in routine testing which
could be more profitably used for research on the real problem
—that is, cleaning up salmonella in the raw food supplies.

Foster has outlined a plan by which manufacturers could
assure quality of processed foods without going broke test-
ing them. This plan was developed- about three years ago
by a committee of top scientists from the National Research
Council of the National Academy of Sciences, but so far
has not been adopted by the Food and Drug Administra-
tion. It takes account of the different degrees of hazard of-
fered by various foods, setting rather stringent requirements
on “sensitive” foods but more liberal standards on foods which
represent smaller risks of poisoning.

For example, the highest risk category is for sensitive
foods such as meat, poultry, fish, raw eggs, raw milk, dried
milk and so forth used in processed foods meant for sus-
ceptible groups of consumers such as infants and invalids.
For such products, a relatively large amount of the food should
be inspected. The proposed plan would give assurance that
the product contains no more than one salmonella organism
in a pound of product.

Foods with a history of contamination, no treatment to
kill organisms, and possibility of organism growth would be
in a second risk category, requiring samples about half as
large as for foods used by susceptible consumers. Foods
such as hard candy, which have no history of contamination,
are processed in a way that kill salmonella organisms, and
offer little chance of reinfection or growth of the organism
are assigned the lowest category of risk. These require even
smaller samples.

“As matters stand now, there’s only one problem with the
proposal,” Foster states. “The Food and Drug Administra-
tion has not accepted it.” He also points out that the FDA’s
campaign on processed foods has had no measurable effect
on the rate of human infections, largely becaused processed
foods were a minor problem in the first place.

He suggests that more emphasis be given to better train-
ing of housewives and food service personnel in aseptic food
handling techniques, finding ways to destroy salmonella in
poultry and meat after packaging, and in learning how to
produce domestic animals free of salmonella and to slaughter
them without adding and spreading contamination. The
first of these would be a long term effort, and the other two
require a lot of basic vesearch to find how the organism be-
haves in animals and how it spreads from one host to an-
other. Tonizing radiation may offer the most promise for

post-packaging decontamination at present, he adds.
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mental Health, 275 East Main Street, Frankfort, Kentucky
40601.

Clinton Van Devender, Mississippi State Board of Health,
c/o Milk Control Division, Jackson, Mississippi 39205.

F. E. Fenton, Chief, Standardization Branch, Dairy Divi-
sion, C & MS, U. S. Department of Agriculture, Washington,
D. C. 20250.

Harold Irwin, Omaha-Douglas Health Department, 1202
South 42nd Street, Omaha, Nebraska 68100.

M. W. Jefferson, Chief, Dairy Inspection Service, Depart-
ment of Agriculture & Commerce, 1444 East Main Street,
Richmond, Virginia 23219.

W. K. Jordan, Department of Dairy and Food Service,
Stocking Hall, Cornell University, Ithaca, New York 14850.

Joseph S. Karsh, Allegherry County Health Department,
39th St. & Pennsylvania Avenue, Pittsburgh, Pennsylvania
15224.

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

Eugene McGarrahan, Office of Product Technology, 200 C
Street, Washington, D. C. 20204.

O. M. Osten, Director, Dairy Industries Division, Minne-
sota Department of Agriculture, 555 State Office Building, St.
Paul, Minnesota 55155.

Richard M. Parry, Chief, Dairy Division, State Department
of Agriculture, State Office Building, Hartford, Connecticut
06100.

John Schilling, Assistant Health Commissioner, Bureau of
Environmental Health Services, Municipal Courthouse Build-
ing, 1320 Market Street, St. Louis, Missouri 63103.

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

Dick B. Whitehead, R. S., Coordinator, Division of Oc-
cupational Health, Mississippi State Board of Health, P. O.
Box 1700, Jackson, Mississippi 39205.

D. H. Williams, 5530 Wisconsin Avenue, Washington, D. C.
20015.

é

Bakine InpusTRY EQUIPMENT COMMITTEE
(Expire Aug. 1975)
Vincent T. Foley, Chairman, City Health Dept., 21st Floor,

City Hall, Kansas City, Missouri 64106.
A. E. Abrahamson, City Health Department, 125 Worth

Street, New York, New York 10013.

Louis A. King, Jr., Director of Sanitation Education, Amer-
ican Institute of Baking, 400 East 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 North Dearborn
Street, Chicago, Illinois 60610.

CoMMITTEE ON ENVIRONMENTAL HEALTH
(Expire Aug. 1975)

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

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

James Barringer, 1703 Oneida Street, Joliet, Illinois 60435.

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

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

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

Maxwell Wilcomb, Professor of Sanitary Science, University
of Oklahoma, Norman, Oklahoma 73069.

Foop ProrECTION COMMITTEE
(Expire Aug. 1975)

Charles W. Felix, Chairman, Single Service Institute, 250
Park Avenue, New York, New York 10017.

K. J. Baker, Div. of Food Service Sanitation, PHS—Food
& Drug Administration, 200 ‘C’ Street, S.W., Washington,
D. C. 20204.

William A. Grills, Assistant Chief, Division of Food and
Drugs, Illinois Dept. of Public Health, 535 West Jefferson
Street, Springfield, Illinois 62706.

William V. Hickey, (Vice Chairman), 2737 Imperial Street,
Salt Lake City, Utah 84106.

Howard Hutchings, Chief, Environmental Sanitation Sec-
tion, South Dakota State Dept. of Health, Pierre, South
Dakota 57501.

Richard Jolley, Chief, Milk Inspection, Dept. of Agriculture,
Mayo Bldg., Tallahassee, Florida 32304.

Karl K. Jones, Environmental Health Officer, Purdue Uni-
versity, Student Hospital, Lafayette, Indiana 47907.

Eugene C. Viets, Chief, Food Sanitation Bureau of Milk,
Food and Drug Control, Missouri Division of Health, Jeffer-
son City, Missouri 65101.

Harold Wainess, Harold Wainess & Associates, 464 Central
Avenue, Northfield, Illinois 60093.

MemBersHIP CommitteE (Incomplete )
(Expire Aug. 1975)

Harold Y. Heiskell, Chairman, 3380 Sierra Oaks Drive,
Sacramento, California 95825.

Harold J. Barnum, 960 Leyden Street, Denver, Colorado
80220.

Robert Bishop, 17812 - 147th Ave., S. E., Renton, Wash-
ington 98055.

John C. Bruhn, Extension Food Technologist, Dept. of
Food Science & Technology, 209 Roadhouse Hall, University
of California, Davis, California 95616.

Marion Causey, Jr., Director, Division of Dairy Foods &

—
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Bottling Plants, Bureau of Environmental Sanitation, J. Marion
Sims Bldg., Columbia, South Carolina 29201.

David Cleveland, Director of Division of Environmental
Service, City & County Health Department, 921 No. East 23rd
Street, Oklahoma City, Oklahoma 73105.

M. R. Cooper, Virginia Department of Agriculture, Box 7,
Broadway, Virginia 22815.

Floyd E. Fenton, Chief, Standardization Branch Dairy Di-
vision, U. S. Department of Agriculture, Washington, D. C.
20250.

William H. Gill (Alternate), Secretary-Treasurer, Virginia
Assn. of Samitarians, 6702 Van Buren Ave., Richmond, Vir-
ginia 23226.

Maurice Guerrette, Division of Food Control, N.Y.S. Dept.
of Agriculture & Markets, Building 8, State Campus, Albany,
New York 12203.

Jim Harton, Dairy Division, Indiana State Board of Health,
1330 West Michigan Ave., Indianapolis, Indiana 46202.

William V. Hickey, 2737 Imperial Street, Salt Lake City,
Utah 84106.

Howard Hutchings, Secretary-Treasurer, South Dakota En-
vironmental Health Association, Division of Sanitary Engineer-
ing, State Dept. of Health, Pierre, South Dakota 57501.

Ralph Kirkland, P. O. Box 3384, Tampa, Fla. 33601.

R. P. March, 118 Stocking Hall, Cornell University, Ithaca,
New York 14850.

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

Sam Noles, P. O. Box 210, Jacksonville, Fla. 32201.

George Parker, Chief Deputy Dairy Commissioner, State of
Arizona, 1601 West Jefferson, Phoenix, Arizona 85007.

James E. Petit, Marketing Manager, Dairy, Food & Beverage
Products, Norton Company, P. O. Box 350, Akron, Ohio 4430%.

Alvin E. Tesdale, Secretary-Treasurer, Oregon Assn. of
Sanitarians, 5155—7th Ave., N. E., Salem, Oregon 97303.

George Van Wormer, Kraftco Corp., Sealtest Foods Div., P.
0. Box 88, Hartford, Conn. 06102.

Eugene Viets, Chief of Food Sanitation, Department of
Health, Jefferson City, Missouri 65101.

Dick B. Whitehead, Mississippi State Board of Health, P.
0. Box 1700, Jackson, Mississippi 39205.

FarMm MErHOD COMMITTEE
(Expire Aug. 1974)

A. K. Saunders, Chairman, Associated Illinois Milk Sanitar-
ians, Manager Detergent Division, The DeLaval Separator
Company, 5724 North Pulaski Road, Chicago, Illinois 60646.

Assistant Chairmen

A. E. Parker, Oregon Assoc. of Sanitarians, Multnomah Co.
Milk Sanitation Section, 104 S. W. Fifth Avenue, Portland,
Oregon 97204.

James B. Smathers, Virginia Association of Sanitarians, Di-
rector of Field Services, Maryland & Virginia Milk Producers
Association, Inc., 1530 Wilson Boulevard, Arlington, Virginia
22209.

The committee is being reorganized and the names of the
members will be announced at a later date. M. W. Jeffer-
son will be the chairman of the new Farm Method Committee.
(To be published at a later date.)

CoMMITTEE ON COMMUNICABLE DISEASES
AFFECTING MAN

(Expire Aug. 1975)

Frank L. Bryan, Chairman—Chief, Foodborne Disease Acti-
vity, Health Agencies Branch, Training Program, Center for
Disease Control, Atlanta, Georgia 30333.

Herbert W. Anderson, Environmental Epidemiologist, Di-
vision of Epidemiology, Seattle-King County Health Dept.,
1510 Public Safety Building, Third and James Streets, Seattle,
Washington 98101.

Robert K. Anderson, Professor, Department of Veterinary,
Microbiology and Public Health, Professor, School of Public
Health, University of Minnesota, St. Paul, Minnesota 55101.

K. J. Baker, Chief, Retail Foods Section, Indiana State
Board of Health, Indianapolis, Indiana 46206.

Thomas E. Collins, 209 Polermo Place, Venice, Florida
33595.

Harold Matsuura, Sanitarian, State of Hawaii, Department
of Health, Lihue, Kauai, Hawaii 96766.

Thomas W. McKinley, Epidemiologist, Division of Physical
Health, Georgia Department of Human Resources, State
Health Building, 47 Trinity Avenue, Atlanta, Georgia 30334.

Richard C. Swanson, Epidemiological Investigations Co-
ordinator, Field Investigation Branch, Food and Drug Ad-
ministration, 5600 Fishers Lane, Rockville, Maryland 20852.

ComMITTEE ON Awarps AND RECOGNITION
(Expire Aug. 1973)

Dick B. Whitehead, Mississippi State Board of Health, P. O.
Box 1700, Jackson, Mississippi 39205.

Ray A. Belknap, 118 Robinwood Drive, Terrace Park, Ohio
45174.

Erwin Gadd, Director, Bureau of Food and Drug Control,
Division of Health of Missouri, Jefferson City, Missouri 65101.

Ben Luce, Washington Dairy and Food Division, P. O. Box
128, Olympia, Washington 98501.

Kenneth Pool, Public Health Service, Food and Drug
Administration, Federal Office Building, 50 Fulton Street,
San Francisco, California 94102.

TAMFES REPRESENTATIVES TO SANITARIANS
Jomnt Councin

Ray A. Belknap, 118 Robinwood Drive, Terrace Park, Ohio
45174.

(Expire 1974)

Harry Haverland, 2 Pitt Court, Rockville, Maryland 20850.
(Expire 1975)

Vern Packard, (Alternate), University of Minnesota, Dept.

of Food Science and Nutrition, St. Paul, Minnesota 55101.
(Expire 1975)

IAMFES RePRESENTATIVE To APHA TECHNICAL
Comnrrtee ON TuE MetHODS FOR THE BIOLOGICAL
ExaminaTioN Or Foobs
(Expire Aug. 1975)

Robert T. Marshall, Chairman, Dept. of Food Science and

Nutrition, 124 Eckles Hall, University of Missouri, Columbia,
Missouri 65201.

Richard Brazis, Food Sanitation Branch, Division of Micro-
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biology, Food and Drug Administration, 1090 Tusculum Ave-
nue, Cincinnati, Ohio 45226.

TAMFES REPRESENTATIVES TO
NatioNar, Mastrris COUNCIL

(Expire 1974)

A. E. Parker, Chairman, Multmomah County Health Dept.,
Portland, Oregon 97204.

Advisors

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

Leon Townsend, Kentucky Association of Milk Sanitarians,
9905 Brent Drive, Madisonville, Kentucky 42431.

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

David Monk, Kansas Association of Sanitarians, Public
Health Department, 1900 East Ninth Street, Wichita, Kansas
67214.

Glen Cavin, Towa Milk Sanitarians Association, Cedar Valley
Cooperative Milk Association, 1936 Hawthorne, Waterloo,
Towa 50704.

TAMFES REPRESENTATIVE TO NATIONAL
CONFERENCE Or ENVIRONMENTAL ORGANIZATIONS
(Expire 1974)

H. L. Thomasson, Executive Secretary, IAMFES, Shelby-
ville, Indiana 46176.

IAMFES REPRESENTATIVE To COMMITTEE
To Stupy UNITED STATES PARTICIPATION IN
INTERNATIONAL DAIRY FEDERATION
(Expire 1974)

Harold Wainess, 464 Central Avenue, Northfield, Illinois
60693.

IAMFES REPRESENTATIVE To
KEEP AMERICA BEAUTIFUL, INCORPORATED
(Expire 1974)

Charles Felix, Secretary, Single Service Institute, 250 Park
Avenue, New York, New York 10017.

IAMFES RePRESENTATIVE TO CONFERENCE
OrF STATE SANITARY KENGINEERS
(Expire 1974)

Dick Whitehead, Coordinator, Occupational Safety and
Health, Mississippi State Board of Health, P. O. Box 1700,
Jackson, Mississippi 39205.

IAMPFES RePRESENTATIVE To CSSE —
NSF PoraBrLE WATER COMMITTEE
(Expire 1974)

W. H. Ettesvold, Director of Environmental Health, Kent
County Health Department, 1619 Walker Avenue Northwest,
Grand Rapids, Michigan 49504.

TAMFES REPRESENTATIVE TO INTERSOCIETY
Counci, ON STANDARD METHODS
(Expire 1975)

Robert T. Marshall, Department of Food Science and Nu-
trition, 124 Eckles Hall, University of Missouri, Columbia,
Missouri 65201.
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INTERNATIONAL ASSOCIATION OF MILK, FOOD & ENVIRONMENTAL
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Box 437, Shelbyville, Indiana 46176
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Direct Member Annual Dues $14.00 ] Check 1 Cash
Membership Through An Affiliate—$12.00 Plus Affiliate Dues
Student Membership $4.00
(Membership Includes Subscription to Journal of Milk & Food Technology.)
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Recommended by _____ e

She‘ggxl IA%’? tnd Subscription Order

JOURNAL OF MILK & FOOD TECHNOLOGY
(Monthly Publication)
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COw can mean more milk

Some dairymen and milkers consist-
ently get more milk out of cows
because they understand and take
advantage of the animals hormone
functions. In fact, they get so much
more milk that dairy experts suggest
others follow their example.

At milking time, if a cow is not
stimulated to let down her milk, her
production will suffer. If fear, pain or
disturbances occur, she will not pro-
duce as much. A creature of habit,
she responds to procedures which
are repeated day after day.

While milk let down must be fully
stimulated, dairymen must remember
that the stimulation lasts for only an
average of six or seven minutes. The
entire job of milking each cow must
be completed within that time period.
Good practice dictates that the milk-
ing unit should be placed on the cow
very soon after milk is let down.

To get all the milk, the milker
needs the cows full cooperation. High
producing cows and those with tight
sphincter muscles will take more time
so the milking routine should take
these animals into consideration.

Most cows are actually milked
out in two to five minutes after the milk
has been let down. Capable dairymen
observe milk flow changes. When the
flow slows down because most of the
milk is removed, gently pull forward
and down on the milking machine.
This action along with gentle massag-
ing of the individual quarters will help
release trapped milk.

Overmilking causes irritation and
stress. It creates conditions which
could result in mastitis. Overmilking
also tends to produce slow-milking
cows. They begin to expect pain and
at a certain point secrete the “inter-
ference' hormone, adrenalin, which
prevents rapid milk let down. Many of

This is one of a series |
of topics developed by |
noted Dairy authorities. /f-
For a complete set write |
for a free booklet. £ , PP

better cow milking.

Babson Bros. Co.,

V. L. Baldwin/Virginia Polytechnic Institute
and State University/Blacksburg

Understanding
between man and

the hard-to-milk cows will even grad-
ually change their habits if the milker
will change his and encourage fast
milking.

Best results occur when the
milker limits the number of units he
operates. His rule should be, no more
than two units in a milking barn, and
only three in a milking parlor. Only
with such new aids as prep-stalls and
automatic removal can one man suc-
cessfully operate more machines.

Proper milking procedures are taught
in Virginia Tech milking schools.

EFFICIENT EQUIPMENT IMPORTANT
Perfect machine operation can-
not compensate for inadequate or
improperly adjusted equipment. In-
adequate air flow may result from a
pump that is worn or too small, vac-
uum or milk lines which are too small,
too long, not sloped enough, plugged,
or having other restrictions including
filters or flooding with milk, or from
excessive leaks. The equipment rep-
resentative can check these things. It
is to your advantage to let him install
and maintain a fully adequate system
which will equal or exceed 3-A Ac-
cepted Practices recommendations.
Some simple checks can be

helpful when inadequate capacity is
suspected. For example, when all
components using air are attached, a
petcock may be opened to reduce the
vacuum level to 10” instead of 15”.
Then close the petcock and count
1000, 2000, etc. If it takes more than
2 seconds to recover to 15”, the air
flow capacity may be too low.

Vacuum (or air removal) actually
operates the machine and takes milk
from the cow. Air flow, measured in
cubic feet per minute (C.F.M.), from
both vacuum and milk pipelines is
necessary to maintain the recom-
mended vacuum level.

Air flow capacity of a pump and
a system can be measured by an air
flow meter. There should be no more
than a 10% loss between the pump
and the system air flow. Your equip-
ment dealer should provide for and
explain such things as the need for a
reserve tank, traps, cleaning of vacuum
lines, limiting vacuum fluctuations,
keeping vacuum gauges, regulators,
pulsators, pumps, etc. functioning
properly.

Milking speed will tend to in-
crease with increased vacuum level
and pulsation ratio (milking-massage
ratio). Possibility of irritation to the
udder also increases accordingly.
While milk is flowing it cushions irri-
tations. A good milker will see that the
machine is not attached to the cow
when milk is not flowing. He will pre-
pare the cow by using a strip cup to
detect abnormal milk and remove
bacteria from the teat end, then wash
and dry the udder with a single serv-
ice towel and attach the machine. He
will keep his hands and the milking
unit sanitized. When each quarter
milks out, remove teat cups promptly
and dip the teats in a specially pre-
pared teat dip.
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Rd., Oak Brook, Iil. 60521

¢
’




