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INTRODUCTION. 

In our health regulations, and in our dairy score 

cards, which were designed to assist in the production 

of sanitary milk, much emphasis was placed on the mate- 

rials and the details of construction of the stable, and 

upon the care with which the interior was kept free of 

dirt. These regulations were formulated on the basis 

of very general information, and with an absence of exact 

data covering these points. 

At present the accurate exDerillental work along these 

lines makes it appear that the importance of barn con- 

struction is considerably overestimated, and that except 

within rather wide limits, the stable exerts no great 

influence upon the germ content of the milk produced 

within it. 

The cow, the milker, the utensils, the air and the 

stable construction have a hearing upon the production of 

clean milk. It is known that tlae cow forms the greatest 

source of bacterial contamination, that the careless milk- 

er increases the count, that unsterile utensils add to 

the contamination and that the air affects the count to 

some extent. It will never be possible to determine 

the effect of each of these, except in a general way, as 
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conditions are always changinr. :he percentage o the 

bacterial contamination, therefore, that each condition 

affects the milk cannot he accurately determined. 

ilk should not he condemned by the aiinlication 

of a standard that hears no ìhsolutely fixed relation 

to its purity. One rrn is able to produce better milk 

in an old tumbled down barn than another with the most 

up-to-date equipment and barn, because his methods are 

better. According to the present system the man v.ith 

the modern barn is ranked higher on the score card. and 

brought before the public as having a more sanitary 

product. 

The score card does not measure the iroperties of 

the milk directly and a better means has been devised to 

accomplish this result. 

of bacteria it contains. 

Milk is rated uDon the number 

There are faults to be found with this method. 

The numbers of bacteria in milk do not always indicate 

the healthfulness f it. One sample might have a bact- 

erial count of 1,000,000, all hrmles bacteria, and not 

be nearly as dangerous s a sample containing 10,000, 

with some pathogenic forms. Again,the number of hact- 

cria vary in the different plates of the same sample, due 

to many sticking torether in clumps, and also to the diff- 

erent temperatures arid media suited to their growth. 

hiis it is impossible to get an accurate count. 

Ç, 
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ltho this method is far from perfect, it is the 

best 8:stern at the present time to determine the clean- 

liness of milk. 

In the hope of perfecting a more reliable and e':sier 

conducted test for determining the relative qualities 

of milk, experiments were carried on with the heductase 

test. This test. is based upon the varying periods of 

time taken for the reduction of a standard solution of 

methylene blue when added to milk. 

It is i:nportant for the dairyman to know the essen- 

tial features that eliminte high bacterial contamina- 

tion'and check their growth. deanliness is the most 

Important of these. he cow needs to be clean, the 

air pure, the milkers careful, and the utensils sterile. 

These points, coupled with proper cooling and handling, 

form the essentials of clean milk. 

It is impossible to secure sterile milk from the 

cow, as the bacteria live in the udder. orne cows 

harbor more than others and consequently have a higher 

count. 

he moment the milk leaves the udder it is subject 

to several sources of external contamination. The most 

important of these is probably the cow herself. ontam- 

ination from the cow is from the coat, udder :nd teats. 

Whenever a cow is kept under such conditions that she is 

covered with manure, heavy pollution resilts, as during 

milking a part of this drops into the pail. :his 
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contamination is worse in winter than in summer, when the 

cows are on pasture. 

A good practice is to clean and wash the under portion 

of the cows body switch, udder and flanks previous to 

milking. '1his prevents dirt from falling in the pail 

during milking and thus lessens the contamination. 

Brushing the udders without washing cannot be recom- 

mended, as this loosens the dirt nd causes it to fall 

easier, thus causing greater contamination. 

Another dairy practice, often recommendec9 where 

clean milk is desired, is tLe clipping of the flanks, 

udders and switches of the cows. his has proved itself 

a great labor saving device, as the cows are more easily 

milked and kept clean. 

'Thether this reduces the bacterial count is a dis- 

puted question,- 1taryland :xperiment station standing 

for the affirmative and eneva, ew york tation the 

negative. flence this was a foremost problem present- 

ing itself for research and was worked upon extensively. 

cow should be stripped as dry as possible, first, 

to secure all of the fat, second, to remove the milk 

the bacteria reproduce in nd lastly to keep up the 

milk flow. 

he air in the barn should 'be kept as Dure and 

free from dust as possible, as the air causes much of 

the bacterial co:tami:'iation of ::il. eeding hay should 

never be nermitted previous to milking, as the hay 
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dust is laden with bacteria. 
Only men of cleanly habits should be employed as 

milkers. ",det milking" should be prohibited. E'arm 

hands should never be allowed to wear the same apîarel 

at milking time. Àean suits should always be worn. 

A small toD pail should always be used. This 

tyDe has only about one fourth of its entire surface 

area exposed and consequently keeps out about three 

fourths of the outside contamination. 

;training milk does not reduce the bacterial 
count. On the other hand the clumps are broken up and 

it may be increased. his practice also teaches the 

milkers to be careleeF', thinking that all of the dirt 
will be caught in the strainer. 

Iany diseases are crried in milk. Among these 

are tuberculosis, diDtheria, scarlet fever and sore 

throat. Foot and mouth disease is also transnisable. 
corne cases are on record of man contracting Actinirny- 

co sis . 

A cow in the College herd '.';as i±'fLicted with this 
last mentioned disease. o deterrnine whether this 
affliction was local, having no effect on the milk, or 

systemic and transmitting the organism thru the milk 

offered another very interesting problem. 

iiany disinfectants are advertised upon the market 

and questions are frequently asked sbout the same. 

A comparatively recent output is known as Bacul Kil. 
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This is recommended for disinfecting utensils, barns 

and stock. Some health authorities are recommending 

it while others are discouraging its use. 

The Jersey dairy at Corvallis has been using B-K 

for some time in disinfecting their bottles, cans, 

milking machines and stables. In order to determine 

its power to kill the bacteria found in milk bottles, 

several exteriments were conducted at this establish- 

ment. 

To determine the effectiveness of B-K in killing 

the bacteria in cream cans, an experiment was conducted 

in the O. A. C. creamery. 



KINDS OP BACTERIA IN I.IILK 

In market milk there are five geeieral classes of 

bacteria. (References 1, 2 & 3) 

1. Streptococci and Staphylococci. 

2. B. coli and allied organisms. 

3. B. lactis acidi. 
4. Spore bearing bacteria. 
5. Acid fast bacilli. 

Other chromogenic bacteria are present, among which 

are B. prodigiosis, associated with red milk, and B. 

synxanthus, vith yellow milk, as well as special organisms 

associated with bitter androapy milk. These organisme, 

being non pathogenic, are ot of much interest to the 

public health. 
Pathogenic, or disease producing forms, may also be 

present. This class includes B. typhi, causing typhoid 

fever, T. B. bacillus, causing tuberculosis, and the organ- 

isrns causing scarlet fever, diptheria, sceptic sore throat, 
measles, foot and mouth disease and many infantile 
troubles. 

Streptococci enter the teat mouth with manure and are 

present in the udders of cows afflicted with mastitis. 
Staphylococci are abundantly represented in milk, hut in 

general their presence is without pathological signifi- 
cance. 

B. coli and allies are indicators of manurial and 
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other undesirable pollution of the milk. The number 

present in milk is comparible to the proportion of 

cleanliness exercised in milking. 

13. lactis acidi is well known as a beneficial 

organism. 

.he spore bearing bacteria include both the 

aerobes and anaerobes. B. enteriditis sporogenes, an 

aerobic bacillus, is the most Important, as there are 

many of these spores in excreta, and hence this is a 

means of measuring mcnurial contamination. The aerobes 

of this group Include B. subtilie, i. mesentericus vul- 

gatus, B. mycoicles and .13. lacticola. iost of these 

gain access thru Infection with hay and straw. 

The acid fast bacilli Includes the Butter Bacillus, 

which is somewhat like the .. B. organism, only a 

little shorter and thicker. 

(ENERAL TECHN I QUE 

Standard Nutrient Agar, as adopted by the American 

Public Health Association on standard milk methods, was 

used In all '-slate work. This was made by adding to 

1000 c.c. tap water 4 gr. of Leibig's Beef Extract, 10 

gr. peptone and 15 gr. agar-agar. his was heated In 

the Arnold steam sterilizer until the contents were 

thoroughly dissolved, cooled to 55°C, and an egg, prey- 

iously beaten was added. The reaction was then re- 

adjusted by the use of N/lO Na OH until it was 1.5ó 

acid. 



The contents were again heated in the sterilizer, 

until the egg was coagulated, thereby removing the part- 

icles in suspension and clarifying the media. This 

was filtered thru cotton and again thru filter paper, 

tubed and sterilized in the autoclave, at l lb. pres- 

sure for 30 minutes. 

The temperature of 
370 

0 was used in incubating, 

in preference to 20_220 C, because the harmless bact- 

eria do not develop readily at the higher temperature 

and the contaminating bacteria do. ihe higher temp- 

erature also enables results to be recorded earlier. 

Samples of milk were taken with sterile glass 

tubes, -- inch In diameter, and transferred directly 

to sterile test tubes. These were kept cool and taken 

as soon as possible to the laboratory, where the counts 

were made. 

oo0oo 
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THE REDIJCTASE TEST 

This test has been used to some extent in Denmark 

and has been known to scientists in the United States. 

Very little work has been completed to perfect it in 

this country. 

The test is based upon the amount of time taken 

for the reduction of methylene blue. This reduction 

is due to the enzymes and products thrown off by t}e 

bacteria in their work. The amount of acid, and the 

oxygen in the milk do not affect the test. Putre- 

factive bacteria throwing off more bacterial enzymes 

will reduce the methylene blue faster. 

The test is mentioned by the Association of 

American .Iedical Li1k Commission. Their method is to 

use 40 c.c. of the milk sample to be tested in a 

sterile test tube. To this i c.c. of a 2% solution 

of saturated methylene blue is added. The tubes are 

held at a temperature of 42 degrees centigrade and 

watched to determine the length of time taken for the 

reduction of the methylere blue, the blue color 

disappearing. 

They found that good milk containing less than 

10,000 bacteria per c.c. will usually reduce the 

methylene blue in less than five hours, while milk 

containing 1,000,000 bacteria per c.c. will break 

down in thirty minutes. 
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In their conclusions they recommend this as a 

rough, practical method of determining the number of 

bacteria contained in a sample of milk. They also 

recommend its use for determining the dilution to use 

in the plating of samples. 

The experiments conducted here were carried on in 

the same manner except the incubating temperature which 

was 37 degrees centigrade instead of 42 degrees centi- 

grade. This temperature was found more convenien.t 

since Incubators are generally held at 37 degrees to 

allow for the best growth of petrie dish cultures. 

The methylene blue solution was made by adding 

five c.c. of a saturated methylene blue solution to 

195 c.c. distilleJ water. 

IPRELIIIINARY TESTS 

Milk 4 hours old Milk 2 days old 

Broken down 6 P.M. 10:45 A. M. 

Set 10 Â.lt. 10:05 A. M. 

TIme 8 hours 40 minutes 

This test shows the difference in the time re- 

quired. for fresh and old milk to break the methylene 

blue down. 
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A two quart sample was taken directly from the Jer- 

sey cow, Sweetheart's Glow and tests were made upon lt at 

various intervals until the milk soured. The sample was 

kept at room temperature, 68 degrees F., during the test. 

The following table shows the comparative results. 

Sample taken at 6:25 A.L(. 

Test Number. Set Broken down Time of !.Iilk 

i 645 2:00 P.Î.. 7:15 . 22 mIn. 

2 9:00 " 5:27 " 8:30 2 hrs. 15 " 

3 11:05 " 7:10 " 805 4 7' 20 " 

4 3:00 P.L. 10:30 " 7:30 8 " 15 " 

5 7:10 " 1:16 A.M. 6:06 12 " 25 " 

6 2:45 A.M. 7:30 " 4:45 20 " 

7 7:40 " 10:48 " 3:06 25 " 27 " 

8 10:02 " 12:25 P.M. 2:23 27 " 47 " 

9 12:17 P.M. 2:00 " 1:43 30 " 02 " 

lo 4:46 " 5:25 " :40 34 " 31 " 

:1_]. 9:23 A.L. 9:25 A.M. :02 51 " 10 " 

Bacterial counts were taken at each test, but the 

media was contaminated. and they could not be used. 

The accompanying curve illustrates the results ob- 

tamed. It viill be seen that during the germicidal 

period, about eight hours, there was a fluctuation, but 

after this the curve was rogular. 
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This curve is divided into three periods. In the 

first period B. subtilis forms predominated, as was indi- 

cated by the culture plates. In the second period they 

disappeared somewhat and Lactis acidi and B. coli were 

more numerous. In the third period the coli orgPnisms 

were the predominating forms. 

Prom the regularity of this curve it is concluded 

that the age of the milk has a relationship to the time 

taken for the reduction of the methylene blue. 
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PORTLAND TESTS. 

To determine the relationship between the reduc- 

tase test and. the bacterial count, samples were run 

in the milk contest conducted by the Portland Bureau 

of Health on January 10, 11 and. 12, 1916. 

The following table shows the correlation be- 

tween the two teste. 

Sample lire. to Break Down Bact. Count Raw or Acid- 
Past. ity. 

2 10 hrs. 55 mine. 4,260 Raw .17 

3 10 " 55 " 30,200 Past. 

4 4 20 " 41,400 " .18 

5 8 " 62,400 Raw 

6 5 " 25 " 255,000 " .18 

7 8 45 U 4,400 Past. .19 

8 10 " 15 " 700 " .18 

9 11 " 30 5,000 u .17 

10 12 " 05 " 7,200 .19 

11 11 " 30 3,200 Raw .18 

12 12 " 51,000 " .16 

13 12 " 700 " .17 

14 11 " 25 " 1,500 n .19 

15 10 " 25 162,000 
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Sample Hrs. to Break Down Bact. Count Raw or Acid- 
Past. ity. 

16 13 hrs. 30 mine. 7,800 Raw .18 

17 30 tI 7,000 't .18 

18 12 " 05 " 8,80b n .18 

19 10 " 55 " 16,200 .17 

20 12 " 30 " Spreader .19 

21 9 
" 10,300 .18 

22 10 " 15 " 8,300 .17 

23 11 2,600 Past. .18 

24 12 15 " 7,800 Raw .19 

25 10 " 20 " 14,400 .19 

26 12 t 15 s,000 ,, .18 

27 8 " 31,000 .18 

28 13 " 30 ' 3,100 ,, .18 

29 10 ' 20 10,000 .18 

30 9 " 40 ' 3,300 
t' .17 

31 10 " 50 " Spreader .18 

32 7 " 40 " 145,000 " .17 

33 9 " 40 " 24,200 .18 

34 7 46,000 " .19 

35 10 " 20 15,000 u .18 

36 II " 50 " 29,000 " .18 

37 8 " 40 " 26,800 " .18 
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3ap1e Hrs. To Break Bact. Count. Raw or Acidity. 
Down. Past. 

38 10 hrs. 8,800 Raw .18 

39 10 " 
* 3,800 T, .18 

40 9 " 25 mins. 26,400 " .19 

41 10 " 
* 3,700 t? .18 

42 6 " 20 " Spreader " .17 

43 7 e? 25 " 5,300 Past. .18 

44 9 1 700 Raw .18 

45 9 ?1 Q t? 800 I, .18 

46 10 ' Spreader I? .19 

47 10 " 200 Past. .18 

48 10 " 600 " .18 

49 10 " 1,300 T, .17 

50 Spreader Raw .18 

51 8 ' 7,900 " .18 

52 10 10,100 'T .17 

53 10 * 5,100 Past. .16 

* The samples marked were not down at the end of 

ten hours, but were spoiled at this time. 

The average time taken for the reduction of 

samples having' a bacterial count less than 5,000 was 

10 hours and 29 minutes, between 5,000 and 10,000, 10 

hOurs and 30 minutes, between 10,000 and 15,000, 9 

hours and 55 minutes, between 15,000 and 50,000, 9 

hours, and above 50,000, 8 hours and 40 minutes. 
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The average count of samples reducing in six hours 

was 255,000; between seven and eight hours, 57,740; be- 

teen eight and nine hours, 10,020; between nine nd ten 

hours, 11,080 ; between ten and eleven hours, 19,220;;. 

between eleven and twelve hours, l0,02; between twelve 

and thirteen hours, 13,383; and between thirteen and. 

fourteen hours, 5,450. 

From these comparisons, it will be clearly seen 

that there was little difference in the time taken for 

reduction of samples containing less than 50,000 bacteria 

per cubic centimeter. 

The conclusion is drawn that the bacterial count did 

not check very closely with the Reductase test. 

The average of all pasteurized samples resulted in a 

count of 9,100 bacteria per cubic centimeter, taking ten 

hours and twenty minutes for reduction. The time for. 

reduction of all samples less than 10,000 bscteria per 

cubic centimeter, and not pasteurized, v-as ten hours and 

thirty minutes. Hence these results checking so closely 

indicate that pacteurized milk does not affect the test. 

The average time taken for the red.ucti.on of samples 

having an acidity of .17 % was nine hours and fifty four 

minutes, of .18 %, ten hours and six minutes, and of .19 

%, ten hours and twelve minutes. 

Thus it is readily seen that the aeidity of the milk 

had nc effect on the Reductase test. 
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CORVALLIS MIIX TESTS 

Samples were obtainei from the following dairies: 

Dairy Count Time Lcidity 

College 4,200 10 hrs. lO mins. .18 

rOodcock Spreader 8 40 " .18 

Jersey 186,000 10 " 20 " .1? 

Shorts 4,850 10 " 50 " .22 

Sanitary Spreader 10 " 15 " .18 

Sanders 6,450 10 " 10 " .19 

It was again noticd that the bacterial count 

did not check very closely with the Red.uctase test 

and that the acidity had no effect on the test, 

the milk holding up the longest having the greatest 

acidity. 

The Jersey Dairy, with the count of 186,000 

per cubic centimeter, had milk hold up lc :er than 

any other sample with the exception of Shorts. Vhen 

the plates were examined, it was pound that practi- 

callyl1 colonies were of the lactic acid forms. These 

forms do not act upon the test as readily as spreading 

and other putrefactive forms. 
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THE EFFECT OF CLIPPED VERSUS UNCLIPPED UDDERS 

UPON THE BACTERIAL COITEIT OF :.ILK 

In this experiment many difficulties were encount- 

ered. The counts often varied for the same cow on 

different da:js,- due to surrounding conditions that 

could not be controlled. he counts from different 

cows could not be comared,- due to the great difference 

in numbers harbored in the dJfferent udders. ?or 

this reason the only pos;ible way to carry on the exp- 

eriment was to find the average bacterial count for 

each cow for a definite period, clip the udders, flanks 

.nd nd average bacterial count 

fo a like period after clipping. 

REVIEW OF LITERATURE 

Geneva, ew York, (5) in 1909, ran a preliminary 

experiment in ;hich the germ content of the milk from 

two cows was determined for six days. After this they 

were clipped and the germ content determined for the 

six succeeding days. The result of this observation 

was an average count of 331 bacteria per cubic centi- 

meter after clipping, as compared to 231 per cubic 

centimeter previous to clipping. his was Drob&bly 

due to a high count of one of the cows on one particular 

day after clipping, which could not be accounted for. 
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In 1912 samples were collected in the same manner 

from four cows. 1he results showed an average of 204 

bacteria per cubic centimeter before and 320 after 

clipping. 

Érom these results a conclusion was drawn to the 

effect that clipping increased the bacterial count of 

the milk. It was thought that the long hair held the 

dandruff and scurf to the body, while the short hair 

allowed it to be dislodged easily. 

The following quotation expresses their conclusion; 

"Theoretically, this seems a most excellent practice, well 

adapted to facilitate easy and thorough cleaning of the 

cow before milking, and the results from the tests made 

In our stsbles were decidedly surprising to the inves- 

tigators....... 2he data certainly does not support the 

prevailing idea that clipping the udders and flanks of 

cows is a valuable aid to the production of sanitary 

milk." 

Liaryland 3tation (6) conducted a similar experi- 

ment with two cows. Their conclusions were in favor 

of clipping, the bacterial count being reduced an ay- 

erage of 16,140 to 4,360 in one case and 11,842 to 6,840 

in the other. This investigation was not very complete. 

hree complete investigations were carried on here, 

two during the winter of 1914-15 and one in the fall of 

1915. In all twelve cows were clipped during the 
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experiment and for this reason the results are fairly 

comparative. 

EXPERINT 1 

Samples were procured morning and evening from the 

three cows Shine Donaldsons Heart, EvaTs Eva and 

Sugar's Goldenglow, carried to the laboratory and plated 

as soon as possible. The cows were milked in a definite 

order, by the same milker, in a pi1 tiit d bea prov- 

io1 storilizec in the autoclave. The plates were 

poured in dilutions of l-50 and l-100, and duplicates 

were run of each. 

After bacterial counts of the milk had been taken 

for. four days, cows one and three had their udders, flanks 

and tails clipped,- cow two, being in the center, 

served as a check. 

The experiment was not as accurate s it xxOidc 

have been, as the methods in the barn were continually 

changing. rio definite conclusion could be drawn from 

the results. but the following facts were well emphasiz- 

cd. Then feeding was done previous to milking, the 

milk showed subtilis forms in large numbers. .Then the 

cows were caked with manure, the milk showed coli forme 

in numbers that would quickly have made it unfit for use, 

altho the cows had been brushed and washed before milking. 

The following tableehows the comparative results. 
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EXPERIMENT i 

Unclipped Cw i Cow 2 Cow 3 

Date Av. count Av. count Av. count 

3/1/15 P.M. 300 187 487 

3/2/15 A.M. 3250 2562 850 

3/2/15 P.M. 400 1037 

3/3/15 A.M. 5787 2337 3337 

3/3/15 P.M. 625 625 1825 

3/4/15 A.M. 237 400 737 

3/4/15 P.M. 287 562 

Total average 1555 1101 1447 

Clipped 

3/9/15 A.M. 11066 26150 31700 

3/10/15 A.M. DISCARDED 

3/10/15 P.M. 158500 29250 11800 

3/11/15 A.M. 12000 3700 

3/11/15 P.M. 225 375 575 

3/12/15 A.M. 31833 22000 45500 

3/12/15 P.M. 13287 5100 9412 

3/13/15 P.M. 175 700 737 

Total aver.ge 32440 13929 14775 

NOTES TAKEN DURING THE E)ERIiNT 

March 1-P.M. Cows were milked under very quiet conditions. 

They were well brushed, but not washed. 

March 2-A.M. Cows were washed. Hay fed on other side. 

March 2-P.M. Coiditions quiet. Manure brushed and washed 
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from cow number three. 

.tarch Z-i. .:. Alfalfa meal and bran fed before milking. 

Liareh 3-P.M. H&y fed at the end o± the row. 

arch 4-.M. Barn quiet. 

March 4-P.M. Sample from cow three contaminated. 

.rch 6 Jows one and three clied. 

arch 9-.M. I-lay dust very thick. 

March 10- .M. Cows fed hay before milking. 

arch lO-F.. Cows fed hay before milking. 

March 11- . :. Cows fed hay before milking. 

March 11-P.M. feeding. 

March l2-A.M.&P.Lí. Cow' fed before milking. 

March 13-P.M. Cows fed alfalfa meal on the end of row. 

$EDIM2NT TESTS. 

Sediment tests were run on two different dazs. 

On both occasions the milking was done after feeding in 

the morning and before feeding in the evening. Pint 

samples were taken before the miL: was strained. Cow 

number two, unclinDed, showed the most sediment in the 

milk, and also a large number of hairs. here was 

much more sediment in the milk after feeding in the 

morning than in the eveningts milk, where the feeding 

was not done until after milking. 
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EXPERIiENT 2 

Two cows were selected for this experiment,5Iazel, 

a Holstein, and Sugar in the Barrel, a Jersey. -oth 

cows were exceptionally clean and viere somewhat apart from 

the herd, being on the ends of a string. They were 

milked five days, clipped and milked again for as long 

a period. ihenever conditions in the barn varied the 

counts were thrown out and not considered. Hence the 

counts obtained were as accurate as it was possible to 

obtain under stable conditions. 

The cows were milked conseclLtively in a sterile 

pail, by the same milker. 

washed previous to milking. 

he udders and flanks were 

On the morning of April 6th Hazel had a little 

manure on her flanks, but it was washed off and the 

count remained fairly uniform. On the morning of 

April 12th the cows were milked in an unsterile pail 

and the count was a little hic»h. On April 12th and 

13th the afternoon counts were not used, as there was 

left over hay in the manger which contaminated the 

samples. 

The following tables show the comparative results. 
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a) 

BEFORE CLIPPING 

Date Hazel Sugar 
1-50 l-100 Av. 1-50 1-100 Av. Check 

4/5/15 A.M. 40- -- 20-15 1833 30- -- 15-14 1466 -- 

4/5/15 P.M. DISCARDED DISCARDED 

4/6/15 A.M. 50- -- 23-22 2333 50- -- 29-22 2533 1 

4/6/15 P.M. 260- -- 36-40 9866 160- -- 61-49 6333 3 

4/7/15 A.. 20- -- 5-3 600 20- -- 10-8 966 -- 

4/7/15 P.. 9-6 4-4 387 42-37 30-28 2437 1 

4/8/15 A.M. 10-13 6-11 712 108-98 40-54 4875 -- 

4/8/15 P.M. 21-17 17-22 1450 12-13 7-8 687 -- 

Total Averare 2454 2757 



AFTER CLIPPING 

Date Hazel Sugar 

1-50 1-100 Av. i-50 1-loo Av. Check 

4/12/15 A.M. 55-49 20-26 2450 101-93 51-49 4925 -- 

4/12/15 P.M. DISCARDED DISCARD:D 

4/13/15 A.M. 31-26 12-14 1362 32-34 18-17 1700 -- 

4/13/15 P.M. 9-9 7-4 500 9-11 7-5 550 -- 

4/14/15 A.M. DISCARDLD DISCARDED 

4/14/15 P.M. 18-24 13-11 1123 21-36 17-19 1612 -- 

4/15/15 A.M. 32-11 15-9 1137 29-15 14-16 1300 -- 

4/15/15 P.M. 20-19 8-11 962 28-24 13-13 1300 -- 

4/16/15 A.M. 37-31 10-14 1675 41- - 18-21 1983 -- 

4/16/15 P.M. 29-23 15-13 1350 31-92 11-19 2287 -- 

Total average 1320 1957 

Reduction per c.c. 1134 800 



The results show considrab1e irprovement for the 

clipped clows, being an average of 1134 per cubic centi- 

meter lessened for Hazel and 800 per cubic centLneter 

lessened fDr Sugar. 

It should be kept in mind, that the cows' ud.d.ers and 

flanks were always washed with warm water previous to 

milking, which removed the dandruff and. scurf, while it 

was not possible to clean them thoroughly before clipping. 

After clipping the cows were easier to milk and also 

to keep clean. The herdsran stated. that it required but 

one half of the time to keep the clipped cows clean. 

Several times colonies of B. prodigiosis were found 

in Hazel's milk and. it appeared as though she was in the 

habit of harboring' this certain organism. It has not 

been found. in the milk from any of the other cows at 

the Station barn. 



EXPERIMENT 3 

Eight cows were selected for this experiment, in- 

eluding four Guernseys, two Ayrshires and two erseys. 

Number Name Apnroxlmate 
length of hair 

on udder 

i Guernsey, 604 1 inch 

2 Ayrshire, Willowmoor Blonde Lassie 1* Inches 

3 Guernsey, 603 l- " 

4 Guernsey, 601 l 

5 Guernsey, 602 1j " 

6 Jersey, Shine Dona]í1son's Heart 1* 

7 Jersey, Miss Glow Piggis l 

8 Ayrhire, Mabel Chalmers 2 " 

Bacteriological counts were made from samples of 

each milking for five days. T'ne udders, flanks and 

tails were then clipped, and counts from each milking 

again made for a like period. 

The conditions in the barn were kept very uniform. 

There was no feeding or cleaning except as specified in 

the notes. The COWS udders were always washed orevious 

to milking, it taking approximately thirty seconds to 

one minute to wash each cow. This oeration did not require 

as much time after clipping as before. 

The cows were milked in regilar order, by the same 

milkers, in pails that had been subjected to flowing steam. 

The following tables give the comparative results. 
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BEFOPE CLIPPING 

Dilution 1-100 

Dite Cow i Cow 2 Cow 3 Cow 4 Cow 5 Cow 6 Cow 7 Cow 8 Check 

12/21 A.M. 21-23 34-26 16-17 10-11 51-54 11-9 22-27 5-l9 

12/21 P.. 17-24 3741 26 - 17 - 19-15 35-21 21-24 24 -- 

12/22A.M. 14-15 33-19 15-17 14-14 25-27 10-6 29-39 

12/22 P.M. 11-12 21-21 10-18 8-13 8-9 --- 19-14 35-31 3 

12/23 A.M. 8-10 44-37 13-10 11-17 47-38 58-59 151-158 14-17 

12/23 P.M. 7-8 23-34 6-5 24-15 23-30 26-26 32-36 243-193 

12/24 P.M. 

12/25 A.M. 14-12 45-37 19-21 19-17 31-32 50-61 --- 53-60 

12/25 P.M. 16-19 38-34 16-19 18-21 29-33 29-34 38-29 49-54 

Average per C.C. 
1442 3275 1514 1526 2943 3169 4564 6284 

Grand average per c.c. 3089 



CA 

AFTER CLIPPING 

Dilution 1-loo 

Date Cow i Cow 2 Cow 3 Cow 4 Cow 5 Cow 6 Cow 7 Cow 8 Check 

12/28 A.. 3-4 15-17 4-5 5-6 37-21 17-17 12-19 17-22 1 

12/28 P.M. 5-2 7-4 8-5 3-5 12-8 --- 13-8 2-2 

12/29 A.M. 12-8 il-3 5-7 8-9 12-17 76-92 9-14 2-5 1 

12/29 P.M. 18-21 38-42 10-19 5-5 38-45 13-24 3-4 2-3 

12/30 A.M. 5-5 38-54 8-10 11-9 21-18 14-18 10-7 4-4 

12/30 P.M. 2-5 21-24 11-13 9-7 15-21 24-17 5-4 9-11 

12/31 A.M. 4-4 20-22 12-17 4-5 19-14 15-13 44 1t i. 

12/31 P.M. 3-5 9-11 8-4 2-2 6-4 15-11 6-7 15-19 

Av. per c.c. 662 2100 912 594 1925 2614 806 835 Grand av. 
1306 

eduction 780 1175 602 932 1018 -324 3578 5449 Grand av. 
1783 

Av. milk per 25.6# 9.2# 12.5# 16.7# 15.3# 10.3# 17.1# l6. 
day- 

Average percentage reduction 57.77g. 



NOTES TLKN DURING TH EPERI.IENT. 

December El-A.iL 

December 21-P.M. 

December 22-A.M. 

December 22-P.M. 

Barn a little close, but there was no 

feeding. 

Chopped hay was fed one and one half 

hours previous to milking. 

Numbers 2, 7 end 8 had manure on thighs. 

Chopped hay fed one half hour previous 

to milking. Cow number six stuck her 

foot in the bucket and the results were 

omitted and a new pail taken. 

December 23-A.M. Cows 2, 1 and 8 had manure on thighs. 

December 23-P.M. Chopped hay fed one and one half hours 

previous to milking. 

December 25-A.M. Cows 2, 7 and 8 had manure on thighs. 

December 28-A.M. Cows were weshed twice by mistake. 

December 28-P.M. Chopped hay was fed one hour before 

milking. 

December 29-P.M. Chopped hay was fed one and one half 

hours previous to milking. 

December 30-P.M. Hay was chopped in the loft, but there 

was no noticeable dust in the barn. 

December 31-P.M. Barn was exeptiona11y quiet. 
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The results show an average reduction of 780 bac- 

tena per culic centimeter for cow number one after 

clipping, 1175 per cubic centimeter for cow number two, 

602 per cubic centimeter for cow number three, 932 per 

cubic centimeter for cow number four, 1018 per cubic 

centimeter for cow number five, 3578 per cubic centi- 

meter for cow number seven and. 5449 per cubic centi- 

meter for cow number eight. The total average shows 

considerable improvement for the clipped cows, the re- 

thiction being 1783 bacteria per cubic centimeter. 

The reducticua is greatest in cows 2, 7 and. 8 and, 

according to the notes, they were the hardest to keep 

clean before clipping. 

The only negative result was in the case of cow 

number 6, there being an increase of 324 bacteria per 

cubic centimeter after clipping. This animal was milk- 

ing only ten pounds a day, did not have very long hair 

on her udder and was exceptionally clean before clipping. 

These results were obtained under fairly uniform 

and clean conditions. It should be kent in mind that 

the reduction in the contamination would be much greater 

where the methods are not as perfect. 

The following illustrations show the cows before and 

after clirping. 
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ANALYSES OF MILK FROM A COV AFFLICTED ;VITH ACTIII:.rYCOSIS 

Guernsey cow number 605 of the )ollege herd was 

afflicted with Actinirnycosis,( lumpy jaw ). There was 

a large bony deposit on her jaw and pus exuded at diff- 

erent times for short periods. 

In order to determine whether the affliction was 

local, having no effect on the milk, or systemic, and 

transmitting the organism thru the milk, samples from 

her udder were collected and examined. 

LIT.2AT:E ON IE SUBJECT 

The following quotation is taken from t'Milk and 

Its elat1on to the Publio Health". ( 7 

"This disease, while not at all infrequent In the 

maxillary regions of cattle, is quiet rarely located In 

the udder. No case of Actinimycosis in man has been 

traced directly to milk. It is nevertheless advisable 

to condemn milk from an infected udder, as the virus 

enters the alimentary canal in most cases. Furthermore, 

in Actinimycosis there is usually a mixed infection 

with pus-producing cocci, which emphasizes the necessity 

for prohibiting the ise of the milk from such udders." 

According to Hutyra and Marek, ( 8 ), Actinimycosis 

Is transmissable. It generally Is passed thru Infected 

plants, especially barley, when fed dry, as this 

feed produces Injuries to the mucous membranes. Thus 
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the fungus e:ists as a ajrophyte oía grass and can gain 

entrance to the tissues. 

The disease is most frequently observed in vinter and 

spring. t occurs mostly on the range v:here dry feeding 

is carrieö. on. The infection may also come from pasture, 

particularly in stubble fields where the lips become in- 

fected. This infection enters the mouth easily when the 

gums are swollen with the shedding of the teeth or fot 

and mouth disease. 

The size of the colonies is from .15 mm. to .75 mm. 

They are of a translucent gray color, with a greenish 

tinge. As they grow older, they change to different 

shades of yellow and blackish gray, resembling a black- 

berry. 

Individual filaments consist of a membrane that 

shows a distinct tendency to dichotomous branching, 

each branch in its turn possessing the same habits. 

The spores are short rods or coccus structures, 

which grow into filaments and from which radially- 

arranged, club shaped ends project. In the cow the 

development is in the main a mass of club shaped, 

swollen filaments. 

The organism is very readily stained wit' any 

aniline dye. The spores re very resistant, being not 

affected by fourteen minutes of boiling or five percent 

carbolic acid. Dry spores remain active for six years 

and withstand continuous exposure to sunlight for 

two hundred and thirty ight hours. 
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CHNIQUE 

Milk from the afflicted cow was collected in a 

sterile flask. 1his was taken to the laboratory and 

centrifiged for twenty five minutes, at a speed of 

twenty six hundred revolutions per ninute. 

From both the cream and sediment layers several 

slides were made. Fuchain red was used as the stain. 

Slides fixed with xylol and alcohol were more distinct 

than those fixed in the flame, as the xylol dissolved 

the fat globules. 

hese were examined under the oil immersion lens. 

:o stained organisms resemhii:'ìg treptothrix Actino- 

myces were found. There was a branching organism 

that did not take the stain discovered and for this 

reason cultures were made in bouillon. hese were 

Incubated several days at a temperature of 37 degrees 

centigrade. 

elides made from the boullion did not show any 

stained branching filaments. 

The bouillon cultures were D)rated on agar and 

incubated at a temperature of 37 degrees centigrade. 

No evidence of the development of Actinimycosis col- 

onies on the agar was found. 

It was concluded that the affliction was local. 

The organism, Streptothrix Actinor:yces, 

Isolted and grown frorì pus collected from t"ie cow'c jaw. 
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BCILI KIL AS A GBMICIDE?OR "ILK 

BOTTLES AND CThAt CNS. 

Many dairymen have been using Bachi Kil as a germi- 

cide. This may be accounted for by the increased agita- 

tion for cleaner products and by the many agents keeping 

it constantly before the public. A 'reat many 'iuestions 

have been asked concerning its effectiveness, nd in the 

hope of determining this several experiments have been 

conducted. 

According to the eneral Purification Compony of 

:.radison, 7isconsin, ( 9 ) , Bacili Xli is an electrolytic 

combination of fixed hypochiorites, made by electro- 

lysis, and possessed of very hirh germicidal efficienay, 

having a carbol co-efficient of 10 plus. 

The following characteristics are noticeable. The 

solution is as clear as water ana. does not discolor floors 

or utensils. It is free from oils and sediment, contains 

no poison or acid, and. its use, according to directions, 

is without danger to the quality of the dairy products 

or to the operator. Ì1i foul odors are destroyed and 

no substitute odor is left. It does not impart taste or 

s:nell to contents of continers rinsed or purified with 

it. It is not an adulterant or preservative and using 

Bachi Xli according to directions violates no laws. 



According to the manufacturers, Bacili Kil should 

be used or the following reasons. It kills bacteria, 

thereby purifying and sterilizing, destroys foul odors, 

is simple sind practical and. mixes with water at any 

temperature. The cost is small, having such a great 

germ killing strength that only a very little in water 

is necessary to do effective work, thereby being cheaper 

than steam. A barrel of' dilution may be made at a cost 

of from ten to fifteen cents, the exact amount depending 

upon the purpose ai:d dilution required to do the work. 

The following tests prove its efficiency. In a di- 

lution of 1-1000 it killed B. typhi, B. coli, T. B. 

bacillus, dysenteriae and cholera immediately, 

In an experiment conducted with milk bottles, the 

count of a tottle waohed with hot water, powder and 

brush was found to be 116,500; in a bottle treated the 

same,-then boiled, the count was 37,500; azid in a bottle 

washed and rinsed ir! Bachi Kil the count was but fifty. 

In an experiment conducted with cream cans, the 

count was 41,000,000 in a can washed with washing powder 

and drained; 16,000,000 in a can treated the same arA 

then steamed for one half minute; and only 41,000 in a 

can washed and rinsed with Bacili il. 
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EXEPI.iEìT 1. 

This experiment was conducted at the milk depot 

of the Jersey Dairy at Qorvallis, Oregon. 

The object was to compare the effect on the bac- 

terial content of milk bottles of wa2hlng and then 

sterilizing with steam, and of washing and then rins- 

Ing in a solution of Bacili Kil. 

The technique was as follows. Several flasks con- 

taInin 100 c.c. skim milk were sterilized in the 

Arnold steam sterilizer.thirty minutes each day for 

four consecutive days. 

Four quart bottles, numbers 1, 2, 3 and 4, were 

washed in steaming hot water with washing powder, after 

which 100 c.c. of sterile skim milk were added to each, 

They were then capped and the milk rinsed thoroughly 

around. One cubic centimeter of the rinsings was 

plated in a dilution of l-100, four plates being 

poured from each dilution. 

Four more quart bottles, numbers 5, 6, 7 and. 8 

were washed in the same manner and. rinsed with 

Bachi Kil solution, two and one half ounces to f if- 

teen gallons of hot water. 

ight bottles were taken to the. laboratory. Four 

of these, numbers 9, 10, 11 and 12, were steamed in a 

flowing steam sterilizer for rive minutes and the other 



four, numbers 13, 14, 15 and 16, for ten minutes. After 

this they were treated the same as the first four. 

The following table shows the comparative results. 

Bottle, i c.c. of Average. Bacteria in 
rinsings. Bottle. 

1 110 94 72 91 91.7 91,7000 

2 39 47 Sp. 59 48.3, 483000 

3 150 230 144 136 165 165,0000 

4 201 167 212 185 191.2 191,2000 

Grand Average 124,0500 

5 18 9 17 13 14.2 14,2000 

6 12 Sp. 3 1 5,3 5,3000 

7 15 11 5 8 9.7 9.7000 

8 16 11 6 14 11.7 11,7000 

Grand Average 10,2000 

9 4 5 1 7 4.2 4,2000 

10 1 4 3 0 2 2,0000 

11 6 2 4 8 5 5,0000 

12 2 0 4 3 2.2 2,2000 

Grand Average 3,3000 

13 0 0 0 0 0 0 

14 0 2 0 0 5 5000 

15 00 0 0 0 0 

16 0 0 0 1 .2 2000 

Grand Average 1750 
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The results show an average cont'mination of 

124,0500 bacteria per quart bottle resulting from the 

bottles washed with washing powder; 10,2000 per quart 

bottle from rinsing with Bacili Xii; 3,3000 per quart 

bottle with five minutes steaming after washing;aand. 

only 1750 bacteria per quart bottle with ten minutes 

steaming after washing. 

From this experiment the conclusion is dravn that 

Bacili Kil reduces the bacterial count but is riot 88 

efficient as five or ten minutes steaming. 



ExPLtENT 2. 

This experiment was also conducted at the depot of 

the Jersey Dairy at Corvallis. The purpose was to e- 

cure more data in regard to the reduction of the contamina- 

tion of milk bottles resultinp from the use of Bacul sii. 

The technique was the same as or. the fi.rst exerirnent, 

with the following exceptions. Two hundred cubic centi- 

meters of sterile water were used in rinsing the bottles 

in place of the one hundred cubic centimeters of sterile 

milk, and one cubic centimeter of the rinsings was trans- 

ferred directly to the petrie dish. Only two plates were 

poured from each bottle. 

Bottles 1, 2, 3 and 4 were washed in hot water with 

washing powder. Bottles 5, 6, 7 nd B were washed with 

washing powder and rinsed with Bacili Kil. No bottles 

were steamed. 

The following table gives the comparative results. 
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Bottle Colonies in i c.c. verage Bacteria in 
rinsings. Bottle. 

1 99 121 110 22,000. 

2 69 73 71 14,200 

3 388 431 409.5 81,900 

4 88 76 82 16,400 

Grana Average 33,625 

5 0 0 0 0 

6 0 0 0 0 

7 0 0 0 0 

8 0 0 0 0 

Grand Average O 

This experiment proved conclusively the advantage 

gained In using Bacili Kil, there being a reduction 

from 33,625 bacteria per bottle to absolute sterility. 

The solution of Bacul Kil was freshly mixed at 

the beginning of the experiment and. no organic matter, 

such as milky contamination, was present. 

It must be kept in mind that this solution of 

Bachi Kil was freshly made up and was not contaminated 

with milk or other organic matter. 
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EXPEEI.tENT 3. 

This experiment was carried on at the depot of the 

Jersey Dairy to serve as a check on Experiment 2. 

Bottles 1, 2, and 4 wore washed in hot water and 

washing powder, then rinsed with hot water. Bottles 5, 

6, 7 and 8 were washed in hot water with washing powder 

and rinsed with Bacili Kil, two and one half ounces to 

fifteen gallons of hot viate. 

The following table gives the comparative results. 

Bottle. Colonies in 1 c.c. Average. Bacteria 
rinsings. in Bottle. 

1 25 28 26.5 5,300 

2 33 27 30.0 6,000 

3 27 38 32.5 6,500 

4 34 39 35 7,300 

Grand Average 6.275 

5 37 36 36.5 7,300 

6 21 16 18.5 3,700 

7 18 21 19.5 3,900 

8 24 19 21.5 4,300 

Grand Average 4,800 
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The reduction from using Bacul iCh in this case 

was but an average of 1475 bacteria rer bottle. 

This solution of Bacul Kil had, been used to wash 

sixteen crates of bottles and had been left strn-iding 

for one hour before the test. It was rather milky 

in color and did not do as effective work as on the 

previous experiments, as shown by the results obtained. 

Bachi Kil appears to lose its stren-th upon 

standin arid in the presence of organic matter. 
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EXPERIMENT 4. 

This experiment was conducted in the Oregon Agri- 

cultural College Creamery to determine the effect of 

Bacili Kil upon the bacterial count of cream cans. 

Six cans were chosen for the experiment. Cans i 

and 2 were washed with washing powder and rinsed with 

hot water. Cans 3 and 4 were washed with wa&iing powder, 

rinsed with hot water and steamed one half minute. Cans 

5 and 6 were washed with washing powder and rinsed with 

Bacul Kil in the proportion of one ounce to three 

gallons of warm water. The solution was made up fresh 

and contained no organic matter. 

Each can was rinsed with 1000 c.c. sterile water 

and i C.C. of the rinsings plated from a dilution of 

1-100. Duplicate plates were poured. 

The following table gives the comparative results. 
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Bottle 

Can 1-loo Dilution Average Bacteria 
in Can. 

1 114 136 125 12,500,000 

2 69 98 83.5 8,350,000 

Grand Average 10,425,000 
11 

3 8 11 9.5 950,000 

4 11 16 13.5 1,350,000 

Grand Average 1,150,000 

5 1 52 1.5 150,000 

6 1 0 .5 50,000 

grand Average 100,000 

This experiment shows a reduction from 10,425,000 

per can washed with powder and rinsed with hot water to 

1,150,000 per can washed with powder, rinsed and steamed 

one half minute, and 100,000 washed with powder and rinsed 

with Bci1i Kil. 

This shows a considerable reduction in the count 

for the cans treated with Bacili Kil. It must be kept in 

mind, however, that this solution was freshly made up 

and not oonta1nate& with milk or other oigcnic matter. 
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SULtARIZED CONCLUSIONS. 

1. In the Reuct&se test, thc age of te milk had t re- 

lationship to the time ta1en for rethwtion. 

2. The Recuctase test d.oes not check very closely with 

the Bacterial count. 

3. In the majority of cases, when the count is high, the 

reduction takes place rapiöJy. 

4. Pasteurizatioi does not affect the Reductase test. 
5. Lactic cid organisms do not break the rnethylene 

blue down as rapidly as utre±'ying o'ranisms. 

6. The acUity of the milk does not affect the Reduc- 

tase test. 
7. In generai it may be iaid that the Reductase test 

will distinguish good. milk from poor milk, new milk from 

old. milk and clean milk from filthy milk. 

8. Clipping the cows' udders, fians and tails materially 

lessens the time required to keep the cows olean and makes 

them easier to milk. 

. Clipping the cows' udders, flanks and tails materi- 

ally lessens the bacterial count of the milk produced. 

10. Milk from a cow infected with lumpy jaw in the 0. A. C. 

herd does not harbor Streptothrix Actinomces. 

11. Bacul Kil solution is effective in reducing the 

bacterial count of bottles and cans, if used when freshly 

made, and in the absence of milk or other organic material. 
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