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PRODUCING QUALITY MILK AND CREAM
BY R. N. DAVIS AND W. H. RIDDELL

INTRODUCTION

All milk as it leaves the udders of healthy cows is of high
quality. The maintenance of this quality depends upon the way
milk is handled. It is not difficult or expensive to produce clean
milk.

How many Arizona dairymen know there is a law on the statute
books which forbids the following?

1. The sale of milk from tubercular or unhealthy cows.
2. Designating milk as Grade A which does not meet all the

requirements of the U.S. Public Health Service Standard
milk ordinance.

3. Allowing manure to accumulate on the barn floor between
milkings.

4. Allowing a hog pen, privy, open cesspool, or other foul -
smelling or fly- breeding place to exist within 200 feet of the
barn.

5. Milking in dirty clothes or using the wet -hand method.
6. Using strainer disks or pads more than once.
Nutrition authorities universally advocate the greater use of

milk and dairy products in the diet. No factor is more important
than quality in raising consumption. In the production of clean,
wholesome milk there are certain essential requirements to be
met. This bulletin sets forth in simple terms the important steps
to be followed.

Dirty milk is a menace to public health.
HEALTHY COWS

Every dairyman should consider it his responsibility to the
community to maintain a disease -free herd. Such a herd produces
more milk at greater profit.

The three most common diseases of dairy cows are bovine tuber-
culosis, contagious abortion (Bang's disease) and mastitis. Reg-
ular tests should be made for the first two and reactors removed.
Calfhood vaccination is now being practiced successfully in the
control of Bang's disease. These diseases are of primary concern
from a public health standpoint.

Few herds are free of mastitis, or garget, as it is commonly
called. It is an inflamation of the udder, one result of which may
be the production of milk which is flaky, stringy, watery, or
otherwise abnormal. A cow showing such udder condition should
be milked last to prevent spread of the infection, and milk from
the infected quarter should be discarded.

3
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Plate I.- Healthy cows are the first Plate IL -The udder and Tanks
step in tfìe production of clean should be cleaned just previóùs to
milk. T ar; -

Use a "strip cup" before milking each cow and discard the first
few streams from each quarter.- This helps to detect mastitis and
reduce the bacterial count. Proper control of mastitis results in .
higher average herd production and creat1v improves milk.
quality.

CT EAN COWS

It Ts impossible to produce clean min( from dirty cÓWs. pi. gram
of fresh cow manure cöntains orï the average about 50,000,000 bac-
teria. It is evident, therefore, that small amounts of manure in the
milk will materially increase the bacterial count.

It is excellent practice to keepthe udder and flanks clipped,,, and
it is easier to keep the cows clean as a result. Wipe udder and
flanks with a clean, damp cloth immediately before milking, using
a dilute chlorine solution for this purpose. Experiments show
nearly ten times as many bacteria in the milk from dirty cows as
from cows that are kept in clean condition.

The herd should not have access to stagnant water holes, as
they are sources of filth and may contain bacteria which produce
ropy milk.

Milk comes here clean. Keep it that way.
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GOOD PASTURE AND QUALITY HAY IMPORTANT

It is not enough to produce simply a clean product. Milk is our
most important single food, and it is the responsibility of every
dairyman to maintain the food value of his product at high level.

Milk is an excellent source of protein, calcium, and phosphorus,
and it contains all the known vitamins. It is an outstanding source
of vitamins A and B2 (riboflavin) . The feed which a cow eats
definitely influences the amount of these vitamins present in milk.

Recent experimental works at the Arizona Agricultural Exper-
iment Station emphasizes the importance of green feed in the
ration, if milk is to be relied upon as a dependable source of vita-
min A in the diet.

TABLE 1.- VITAMIN A AND CAROTENE CONTENT OF MILK
RELATED TO ROUGHAGE FED TO DAIRY COWS

(Average value for monthly samples collected October to March, inclusive)

Av. no.
herds tested

Micrograms
carotene per qt.

(3i% fat)
Micrograms

vitamin A per qt.
(3.5% fat)

Total vitamin A
activity in I.U.

(per qt. 3.5% fat)
Pasture

279 334 1578

Silage

205 251 1178

Hay and silage

177 190 922

The data in Table 1 show that for pasture -fed cows the total
vitamin A content of the milk averages fully 70 per cent 'more
vitamin A than for milk from herds maintained on good quality
hay and silage.

The total vitamin activity of milk from all pasture -fed herds
ranged from 888 to 2,423 I.U.'s per quart as compared to a range of
462 to 1,424 I.U.'s per quart for the herds on good quality hay and
silage.

The daily consumption of a quart of milk by the child has been
recommended. If the average vitamin A content of milk from cows
on pasture is about 1,600 I.U.'s, one quart of milk would furnish
from 80 to 35 per cent of the child's needs, depending upon his age.

Furthermore, research shows that flavor and keeping quality
of milk are better when green feed is part of the ration.

'Mimeographed Report No. 61, Agricultural Experiment Station, University
of Arizona.
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Plte VI. -It is easier to produce good milk in a clean. well -lighted barn'`
With good ventilation..
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Plate IX.- Immediately after milking-
Cold water.

2. Just before milking
a. Drain the lye solution from the teat cups and milk tubes.
b. Assemble the units and draw through the machine at

least one pailful of cold water or a chlorine solution.

3. Once a week
a. Completely dismantle machine and clean it thoroughly.

Note.- Experiments extending over a two -year period at the
Arizona Experiment Station demonstrated that when the above
procedure is followed milk can be produced with a low bacterial
content.

To produce clean milk keep the milker and all utensils clean.

ALTERNATIVE METHOD OF WASHING MILKING MACHINE

a. Dissolve a tablespoonful of wetting agent in a pailful of
warm water of about 120 degrees F. Draw this solution
through the unit. During this operation wash the outside
of the pail and rubber parts with a bottle brush.



PRODUCING- OUALfT?

b. Remove suction head
and sealing rubber.
Wash the rubber, inside
of the pail, top, and other
metal parts with the bot-
tle brush while the solu-
tion is still in the milker,

c. Replace sealing rubber
and suction head and
suck a pailful of boiling
water through each unit,
shaking the unit to cover
all surfaces.

d. Remove teat cups and
milk tubes from unit and
place on solution rack
filled with one half (0.5)
per cent lye solution.

2. In preparation for milking,
handle the machine accord-
ing to instructions given for
the first method for care of
the milking machine.

A AM 1;3

Plate X. -Place teat cups on solu-
tion reek and fill with lye solution

Use two sets of teat cup liners, alternating each week. Rubber
rests when not in use and renews its life and elasticity.

THE CREAM SEPARATOR

The cream separator, unless thoroughly washed and sterilized,
is a filthy source of contamination. The slime in the separator
bowl makes an ideal place for bacteria to grow. Therefore the
production of good -quality cream demands that the separator
parts be washed and sterilized immediately after each separation.

A rapid and efficient method for washing the cream separator
has been developed with the use of wetting agents. The following
method has proved satisfactory in cleaning the separator at the
Arizona Agricultural Experiment Station:

1. After turning off the power flush the bowl with about a quart
of skim milk or warm water to rinse the cream from the
machine.

2. Place about a tablespoonful of a wetting agent in the supply
tank then add a pail of water (about 3 gallons) heated to
about 120 degrees F. Let this solution run through the
machine while the bowl is running down. While the solu-
tion is running through the bowl, brush the supply, tank
inside and out with a bottle brush. Also brush the cream
and skim milk spouts inside and out, as well as the frame of
the machine.
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WETTING AGENTS

A wetting agent is any substance which, when dissolved in
water, will make it spread over any smooth surface. Soap is the
most commonly used wetting agent, but it cleans only under
favorable conditions which frequently are not to be found in dairy
equipment cleaning, and it invariably leaves a film on the surface
of the equipment that builds into a hard grease which holds dirt.
Soap, therefore, is not satisfactory for use in cleaning dairy equip-
ment. In general a satisfactory wetting agent for dairy utensils
must have both cleaning and spreading ability.

A few of the many wetting agents on the market are Dreft,
Neosuds, Naccanol, Artie Syntex M. Beads, M. P. 189, and Dumore.
It would be advisable to use several of these wetting agents and
select the one which proves best under certain conditions. It is
possible that the quality of the water used will affect the efficiency
of certain ones of the wetting agents.

MILKING MACHINE EXPERIMENTS

It is generally believed that in the hot summer climate of
southern Arizona it is essential that the milking machine be
completely dismantled and brushed after each milking. The
problem of a more economical and practical method for its care
for this section has been made the object of a study by the Depart-
ment of Dairy Husbandry.

Table 2 gives the average bacterial count of the milk produced
by the weekly dismantling method. (See page 17 for detailed
outline of this method.) These data represent bacterial counts
made at approximately weekly intervals for a period of two years.
The bacterial count for the summer months is fully as low as that
for the winter. The average for all counts is 6,502, which is quite
low.

Table 3 gives the bacterial counts of milk samples taken
throughout the year to determine the value of the chlorine rinse
previous to milking when the weekly dismantling method is used.
This shows an average bacterial count of 5,341 per cc. when tap
water was used for rinsing, and 5,841 bacteria per cc. with chlo-
rine solution (200 p.p.m.) as the rinse. The slightly higher average
for the chlorine rinse is due to one high count. These data would
indicate that when the teat cups and hose are placed on the solu-
tion rack between milkings and filled with 0.5 per cent lye solution
there is no advantage in the use of chlorine solution over plain
water for rinsing the machine previous to milking.

Table 4 gives the bacterial count of twelve samples of milk pro-
duced during the month of August with the elimination of the hot
water rinse after milking. The only treatment which the teat cups
and hose received after milking and before they were placed on
the solution rack was the suction of about 3 gallons of tap water
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through each unit immediately after milking was finished. As
shown by the table, only one count was above 10,000, and the
average for the twelve counts was 5,916.

More work should be done before recommending the elimina-
tion of the hot water rinse, but these data indicate that because of
the cleansing and sterilizing qualities of alkali solutions this may
be practical. The use of alkali as a sterilizing agent also prevents
the formation of milk stone on the teat cup inflations and connect-
ing hose.

CONCLUSIONS

Records extending over a two -year period show that milk with
a low bacterial count can be produced by the method given on
page 12 of this bulletin. This method, which provides for weekly
dismantling of the milking machine, will save nearly one hour
daily in labor for a two -unit machine over daily dismantling.

The chlorine rinse of the machine just previous to milking is
not essential with the weekly dismantling method if a clean
supply of water is available for the rinse.
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TABLE 2.- AVERAGE MONTHLY BACTERIAL COUNT OF MILK
PRODUCED WITH WEEKLY DISMANTLING OF THE

MILKING MACHINE
(Counts cover period of two years)

Month Bacteria per cc. Month Bacteria per cc.

Jan. 8,500 July 5,440
Feb. 6,966 Aug. 5,460
Mar. 10,433 Sept. 3,160
Apr. 5,585 Oct. 4,432
May 8,050 Nov. 5,950
June 4,787 Dec. 9,266

Av. 6,502

TABLE 3.- COMPARISON OF WATER AND CHLORINE SOLUTION AS
A RINSE FOR THE MILKING MACHINE PREVIOUS TO MILKING

Tap water rinse Chlorine solution rinse (200 p.p.m.)

Date Bacteria per cc. Date Bacteria per cc.

July 24 4,100 July 22 3,900
July 25 2,700 Aug. 5 3,100
Sept. 30.... 2,300 Aug. 6 4,500
Oct. 6 3,000 Aug. 7 3,300
Oct. 10 7,300 Feb. 5 8,900
Oct. 17 3,000 Feb. 12 2,200
Feb. 25 2,200 Mar. 6.... 8,500
Mar. 13 17,600 Mar. 20.... 27,000
Mar. 25 1,700 Apr. 10 3,400
Apr. 10 2,000 Apr. 16 1,500
Apr. 21 3,200 Apr. 30 1,800
June 4 15,000 June 6 2,000
Average 5,341 Average ._ 5,841

TABLE 4.- BACTERIAL COUNT OF MILK WHEN MILKING MACHINE
IS RINSED WITH COLD WATER ALONE BEFORE PLACING

TEAT CUPS AND HOSE ON SOLUTION RACK

Date

Aug. 10
Aug. 11
Aug. 12
Aug. 13
Aug. 14
Aug. 17

Bacteria per cc. Date Bacteria per cc.

4,800
4,300
5,300
7,200
3,200

13,300

Aug. 19
Aug. 20
Aug. 21
Aug. 24
Aug. 25
Aug. 26
Average .__

4,200
5,700
3,400
9,700
4,800
5,100
5,916
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