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FORE\VORD 

Under the present system and practice of producing and hand ling mi lk 
on the farm and in th e milk plant, th e r emoval of sediment from milk is an 
important problem. This bulletin gives th e results of an exhau stive s tudy 
of the filter and th e clarifier. \tVhile data have heen a vailahle for the past 
seve ral years in r ega nl to clarification, the information r elative to the filt er 
has been very limited . The data reported herewith were collected over a 
period of two years and, therefore, cover all seasons of the year. 

It is hoped that the resu lts report ed will se rv e to aid th e milk plant 
operator in cases \\'here one or both of th ese systems of rem oving sedim ent 
:lre used. 

O. E. REED, 
P rofessor of Dairy Husbandry, 

:Michigan State Coll ege . 



The Clarifier and the Filter in Processing Milk 
By 

P. S. LUCAS, L. H. COOLEDGE, O. T. GOODWIN AND R. J. WERDON 

There is a great diversity of Opl1llOn among operators of milk plants 
relative to the particular merits of centrifugal clarifiers and mechanical 
filters for removing sediment from milk. Information has been available 
to the present time on the efficiency of the clarifier only. \l\1ithin the past 
few years, milk filters have been placed on the market, but plant managers 
lack data on the effect that these may have on mill\. To compare the two 
under identical conditions, the experimental work herein recorded was 
undertaken. The effects of each were noted on the following: bacterial 
(plate) count; different groups of bacteria; cream line; keeping quality; 
and sediment removal. 

Experimental data, previously published, indicate that clarification re
moves some bacteria; but that the Humber of bacteria, in a majority of 
cases, as determined by the plate count, is greater than before. The per
centage of increase is placed at varying figures by different investigators. 
Eckles and Barnes (I) state that 37 to 56 per cent of the bacteria are 
removed; Earnst (2) that large numbers are removed. Similar results 
were obtained by Hammer (3), and Sherman (4) . 

The plate count of milk after clarification has been shown to be higher 
in many cases by Harrison (5), Severin (6), Earnst (2), Hastings (7), 
Bahlman (8), Hammer (3), Sherman (4), Judkins (9), Marshall (10), 
and McInerney (I I). The apparent increase is believed due to the break
ing up of clumps of bacteria by centrifugal force. Harrison (5) states 
that clarification apparently increases the number of liquefying bacteria; 
Sherman (4), that streptococci count is not lowered; Marshall (10), that 
putrefactive ferments such as oidium lac tis, Saccharomycetes cereviseae, 
and bacillus tumeSCe1'lS are apparently removed, and lactic acid strepto
cocci activated; and McClintock (12) that many types of disease germs 
are greatly reduced, due probably to their large size ancl weight. 

According to Hastings (7), clarified milk" creams" as well as unclarified 
milk; McInerney (I I) reports that the cream line is sli ghtly reduced. 
Eckles and Barnes (I) state that clarification improves the keeping quality 
of milk but little, if any; Sherman (4), that the keeping quality is slightly 
redu ced, due to activation of the bacteria; Marshall (10), that "clarified 
rnilk undergoes lactic acid fermentation", whereas "in unclarified there is 
more often a putrefactive decomposition" ; and McInerney (I I), that acidity 
development is slightly more rapid in clarified milk. All invest igators 
agree that clarification removes practically all insoluble dirt. 

The Clarifier and Filter 

Both the centrifugal clarifier and mechanical filter are designed for 
removal of sediment and dirt from milk. The former has been in com
mercial use some sixteen years, the latter about four years. The clarifier 
resembles closely the cream separator with the exception that milk and 
cream layers are not separated . Sediment collects in the bowl with the 



:-;0 cal led :-; Iim e. Two lllake:-; of clarilier:-; a r e 011 the m a rk et, the DeLa";tl 
and ~harplc:-;, the principl e of each heing id entical, although diiferent in 
constructio1l. Th e bowl operate:-; at a speed of 6,000 r evo lutions, d epending 
on th e size, and such s peed :-; hould be · attained before milk i:-; admittec1. 
Milk i:-; best clrtrilied at from XS o F . to 100 ° F. temperatu re. T ~o wer tem 
peratures impair efflcienc\ ; higher temperatures injure the cream line. 

Th e operati on of filter in g milk consists of forcing it through filter cloth. 
Th e milk is forced UP\\ 'clrcl through th e Elter, v\;hi ch permits :-;ediment to 
fall back em th e floo r of th e tilter plate. 1n thi s manne r , milk c1 oe:-; not 
pa:-;s cont iilu ou:-;Iy over the sedim ent , lc :-;:-; sediment pa:-;:-;e :-; through th e cloth, 
and th e cloth do e:-; not becom e clogged :-;0 readily. Som e f our or fi ve types of 
!-ilters are on the market. Ca!)(-lcity depend:-; on th e :-; ize of the ti lt er plat e. 
Filter cloth s are mad e f ro lll h eavy tleeced cotton fabric. These are placed 
between perfo rated plates, Reece :-;ide clovvn. C loths are changeel each two 
to fo ur h ~) ur:-; , dependin g upon temperatu r e and cleanliness of the milk 
~i1t e r e( 1. A temperature r a nge of Rj o I·'. to T 10 ° F. is u suall.y r ecommended . 
Operating co:-;t:; of the Ii 1 kr (1n (1 c]a rifi'~T are practi Cell I Y the same. 

Experimental Methods 

A ll :-;amples of milk u:-;ed vve re representative, and plant concl ition :-; were 
dupli cated as n early a:, pos~ ible. . \ S,OOO pound clarifier was used , and 
21 and 2 () in ch filt e r:-;. H.av,· milk o1lh· 'was u sed . A period of thirteen 
m onths \>\.' (.1:-; taken to co mplete the work 'so th a t a n y variation s due to season 
mi ght ap pear in th e re sulh. The u sual p r eca ution :-; w ere tak e1l to insure 
uni for m di st ributi on of fat, sediment, and bacteria . 1\11 apparatus \\'as 
properl.\· 'vvashed and :-;t ea l1lecl before use. The milk w a:-; gathered from 
farm ers in th e surrounding country and \\'a s of average Cjuality. Th e quan
tity of milk u sed in each hatch va l·i ed from 2,000 to S,OOO pounds. 

TIacterial counts by th e plate method were made of th e clarified milk 
run through the clarifi e r at gs o to C)S o, and at 55 ° to 70° F'. Samples w er e 
cool ed in ice \vat er until plated. Platings were mad e on milk v)\vdn agar 
media as described Ly Ayres a nd Mudge (T:) ), incuhated at 37 ° c., and 
read afte r forty -eig'ht hours. The same procecl uiT \\'as follo \\ -e d f o r the 
filter ed samples. Dromc-c reso l-purple was added to th e n:.edia to aiel in 
(liffc rentiating groups of organi sm:-;. Th() ~e cnlonie:-; havin ~~ a chudy, yclhw 
fringe \'Vere counted as s trong acid groups. Those havinl?; a yellow. hut not 
cloudy, ha lo ",/ere counted as vveak acid groups. Peptonizers \\'ere id ent i!-i e( l 
by Rowing a 5 % acetic acid solution over the plate, and counting th e 
colonies having clear rings abo ut thelll. Those r emaininp' after th e sum of 
the above thr~e groups hael been dc(lucted fr e m th e t ~'tal , '.'C r e li .~ted ;IS 
the alka lin e or inert group. 

V ecping CJuality, as affe cted by clarirlcation and filtration. \\'a:-; (lete rm incc1 
hy th e colorimetric hydrogen ion m ethod of Cool edge ( T -1-). Thi :-; t es t i :-; 
;l measure of the rJpidit\· of acid dev elopm ent in milk . Th e pH re;lc1ing 
in each case was transcribed as a score by m ea n :-; of a ch art giv en in the 
reference ci teel above. 

Th e effects of th e t\\·o SYS le1l1:-; 011 th e cream li11e werc mea:-;u recl 1)\· 
th e I-larding m eth od (] S). 'This,in brief, c:onsists of placing the':a111ple's 
in roo cc. graduated cylind er s and a ll owing th em to stand twenty-fo ur 
11 0u r ~; in a room at 3-1-°<360 17. They were th en r ead for cream lin e depth. 

To determin e the comparati ve effic iency of c1ari licati oll and filtration 
for r emoving f or eign mate rial from milk, samples were run through th e 
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identical condit ion s and r 
of the germs. These effec 
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"Vacuum" type sediment tester before and after processing. This sediment 
tester consists of a straight-side metal cup equipped with a tight fitting 
plunger operatcd by means of a hanclle. The center face of the plunger 
carries a screen frame for holding a cotton dise. To operate, the cylinder 
is filled with milk, the plunger elra'v\'n up slowly, and the milk, being forced 
through the center of the plunger, deposits its sediment on the cotton elisc. 
The discs from unclarified or un[dtered milk were cbssi lieel as I , Fai rho 
clean; 2, Dirty; and, 3, Very clirty. Clarified and fdt crcclmilk wcre clac;sificcl 
as 1, Clean; 2, F e\\- specks; anc1, 3, Slight deposit. 

RESULTS 

Effect of the Processes on Bacterial Counts 

There is but one explanation of the apparent increase of bacteria after 
clarification. Clumps of bacteria that are counted as one colony on the 
plate may be broken up and each smaller group form a separate colony. 
Actually there is a c1ecrease in numbers, for many are separated from the 
milk and help compose the separator slim e. This, in cases, is so marked as 
to show a decrease in bacterial count as determined by the plate count. 
In a maj ority of cases, however, there is an apparent increase in numbers. 
It has been argued by many that a breaking up of bacterial clumps serves 
to activate the organism, thu s caus ing hastened souring and spoilage. This 
may be determined only hy holding processed and unprocessed milk under 
iclentical conditions and noting the changes, or by mea. uring the activity 
of the germs. These effects are shown later in the table comparing keeping 
qualities. Tables I and II show the effects of clarifying "varm . and colel 
milk in r elation to resultant bacterial count as determined by the plate 
method. 
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Table I.-Effect on bacterial plate counts of clarifying warm milk. 

Temperature Lbs . of Plate count Plate count Percenta'2;e 
of milk per c.c. before per c.e. arLer change in 

milk c la rifi.ed clariHcation clarification number 

gO°F. GOO 6,000 8,500 4L 
9,000 8,000 - 11 

10,000 8 ,000 - 20 
7,000 8,000 14 
9,000 f) ,000 00 
6,000 12,000 100 
9,000 11 ,000 ~2 
G,OOO 7,500 25 
4,000 7 ,000 75 
8,000 G,500 - 18 

(WF. 800 52,000 43,000 - 17 
45,000 6:3,000 40 
50,000 50,000 00 
28,000 43,000 53 
35,000 56,000 60 
31,000 55,000 77 
39,000 50,000 51 
3 8 ,000 63,000 6.5 
37,000 37 ,000 00 
33,000 42,000 27 

90°F. GOO 50,000 65,000 30 
50,000 70,000 40 
48,000 .'')4,000 12 
57 ,000 64,000 12 
52,000 48,000 -7 
34,000 46,000 35 
4.'),000 57,000 26 
45,000 50,000 11 

(WF. 600 18,000 21,000 1G 
30,000 30,000 -23 
28,000 30,000 7 
22,000 28,000 27 
30,000 34,000 13 
26,000 26,000 00 
28,000 32,000 14 
39,000 38,000 -2 
32,000 35,000 9 

85°F. 500 90,000 87,000 -3 
85,000 90,000 5 
79,000 85,000 7 
86,000 87 ,000 1 
82,000 93,000 13 
77 ,000 85,000 10 
80,000 80,000 00 
69,000 81,000 17 
88,000 83,000 -5 
70,000 79,000 13 
73 ,000 83,000 13 
81,000 84,000 3 

CLARIFIER Al 

Table H.-Effect of clarifying 

Temperature 
of 

milk 

58°F. 

5S0F. 

55°F. 

60°F. 

65°F. 

65°F. 

Lbs. of 
milk 

clarified 

1,000 

1,000 

1,200 

] ,100 

1,100 

700 

900 
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Table H.-Effect of clarifying cold milk on bacterial count as determin ed by plate 
counts. 

Temperature Lbs. of Pla t e eount Pla te count P ercent,ago 
of milk p er c. c. before per c.c. after change in 

milk clarified clarification clarification number 

58°F. 1,000 590,000 670,000 13 
5S0,000 650,000 12 
560,000 560,000 00 
540,000 500,000 -7 
.')40,000 460,000 14 
500,000 440,000 -12 
520,000 570,000 9 
510,000 540,000 5 
GOO ,OOO 510 ,000 -15 
570,000 610,000 7 
470,000 500,000 6 
470,000 490,000 4 
550,000 500,000 -9 

5soF. 1,000 250,000 250,000 00 
270,000 260,000 -3 
270,000 300,000 11 
220,000 220,000 00 
280,000 280,000 00 
270,000 290,000 7 
250 ,000 270,000 S 

55°F. 1,200 200,000 IBO,OOO -20 
1S0,000 190,000 5 
170,000 190,000 11 
180,000 180,000 00 
170,000 150,000 -11 
]60,000 160,000 00 
190,000 160,000 -15 
180,000 150,000 -16 
170,000 ] SO ,000 5 
170 ,000 200,000 17 

60°F. 1,100 1GO,000 170,000 6 
]60,000 150,000 -6 
160,000 160,000 00 
]30,000 140,000 7 
130,000 150,000 15 
150,000 170,000 13 
160,000 180,000 12 
150,000 150,000 00 
]50,000 170,000 13 
120,000 150,000 25 

60°F. 1,100 130,000 1GO,000 23 
110,000 100,000 -9 
140,000 220,000 57 
160,000 190 ,000 18 
160,000 200,000 25 

65°F. 700 40,000 47,000 17 
40,000 42,000 5 
43,000 50,000 16 
40,000 .')S,OOO 45 
41,000 5G,000 36 
3S,000 39,000 2 
40,000 45,000 12 
50,000 37 ,000 - 26 
41,000 46,000 12 
43,000 39,000 -9 
48,000 46,000 -4 
41,000 52,000 26 
40,000 46,000 15 
42,000 4\),000 16 

65°F. 900 ] 40,000 200,000 42 
]50,000 210 ,000 40 
170,000 230,000 35 
160,000 170,000 6 
]30,000 160,000 23 
150 ,000 130,000 -13 
140,000 210,000 50 
120,000 180,000 50 
120,000 160,000 33 
140,000 ]40,000 00 
130,000 220,000 69 
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Table n.-Continued 

Temperature Lbs. of Plate count Plate count Percentage 
of milk per c.c. before per e.c. after change in 

milk clarified clarification clarification number 

60°F. 800 40,000 120,000 200 
70,000 90,000 28 
70,000 60,000 - 14 
\)0,000 120.000 33 
60,000 70,000 16 
65,000 70 ,000 7 
80,000 60,000 - 25 
70,000 55,000 -21 
40,000 .')0,000 25 
35,000 .')0,000 42 
20,000 20,000 00 
2.'5,000 80,000 220 

1,600,000 1,600,000 00 
1,600,000 1,400,000 -12 
1, 800,000 1,800,000 00 
1,700,000 1,800,000 5 
1,600,000 1 , 900,000 18 
1,600,000 1,500,000 -6 
1, 800 ,000 1,600,000 - 11 
1,700,000 2,000,000 17 
1,600,000 1,500,000 -6 
1,600,000 1,700,000 6 
1,600,000 1,900,000 18 
1,700.000 1,500,000 -11 
1,500,000 1,500,000 00 
1,300,000 1,300,000 00 
] ,300,000 1,000,000 23 

It will be noted that forty-nine samples are recorded in Table 1. Th ese 
\vere clarifted at t emperatures ranging from 85 ° to <) 2° F. Thirty-five, 
(7 1 %) , showed a bacterial increase of 28.] 0/0, the range being from 10/0 
to 100%; five, (lao/a), showed no increase; and nine, (H)%), shovved an 
average dec rease of 11.7%, the range being fr om 20/0 to 230/0 . Aside from 
possible hastening of sepa ration of vegetative ce lL; or cuntaminat ion by 
uncl ean machines and apparatus, th e increase is clue to hreaking up of 
clumps. The greater the number of bacterial clumps in milk, th e greClter 
will be the increaseel count, it is reasonable to expect. The incrcaase may 
also vary with the type organism present, the larger, heavier vari E.'t ie:-i being 
more easily removed by centrifugal forc e. 

Ninety-seven samples were cla rified at th e lower temperatures of 
55 °-65 ° F . Of these, sixty, (62%), showed an av erage increase of 25·90/0, 
variation being fr0111 2% to 2200/0; fourte en, (140/0), showed no chang'e; 
and twenty-three, (24%), showed an average decrease of 12.20/0, ranging 
from 30/0 to 26%. In either case th e r;:mge of de crea se is pract ically 
identical. The average increase is also nearly the same, hut the range of 
increase i:-i greater with colel than with warm clarifted milk. The average 
increase, however, is smaller, clue prol)ably to the inc reased viscosity. 

CLARIFIER AND 

Table ilL-Effect of filtering w 

Temperature 
of milk 

90 °F. 

gO °F . 

85°F. 

85°F. 

85 °F . 

85°F. 

85°F. 

Plate count pe 
before filteri 

8,400,00 
6,400,00 
5,000,00 
7,500,00 
6,000,00 
7,000,00 
6,900,00 
5,300,00 
5,600,00 
4,700,00 
4,300,00 
4,400,00 

3,400,00 
3,600,00 
3,500,00 
4,700,00 
4,800,00 
3,500,00 
3,000,00 
3,200,00 
4,500,00 
4,900,00 

33,000,00 
38,000,00 
30,000,00 
40,000,00 
28,000,00 
25,000,00 
34,000,00 
34,000,00 
28,000,00 
32,000,00 

50,000,00 
45,000,00 
40,000,00 
56,000,00 
44,000,00 
33,000,00 
23,000,00 
20,000,00 
27,000,00 
30,000,00 
18 ,000,00 

]0,000,00 
11 ,000 ,00 
12,000,00 
12,000 ,00 
7,000,00 
8,000,00 

11,000,00 
10,000,00 
8,000, 00 

3,600,00 
3,700,00 
4,000,00 
4,100,00 
3,500,00 
3,700,00 
2,500,00 
3,500,00 
2,400,00 
3,000,00 

4,600,00 
3,300,00 
3,900,00 
3,600,00 
3,600,00 
4,300,00 
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Table I11.- Effect o f filtering warm milk on bacteria l con ten t a s sh ow n by plate 
c o unts. 

Temperature 
of milk 

Plate count pel' CoCo 
before filtering 

8,400,000 
6,400,000 
5,000,000 
7,500,000 
6,000,000 
7,000,000 
6,900,000 
05,300,000 
5,600,000 
4,700,000 
4,300,000 
4,400,000 

3,400,000 
3,600,000 
3,500,000 
4,700,000 
4,800,000 
3,500,000 
3,000,000 
3,200,000 
4,500,000 
4,900,000 

33,000,000 
38,000,000 
30,000,000 
40,000,000 
28,000,000 
25,000,000 
34,000,000 
34,000,000 
28,000,000 
32,000,000 

50,000,000 
45,000,000 
40,000,000 
56,000,000 
44,000 ,000 
33,000,000 
23,000,000 
20,000,000 
27,000,000 
30,000,000 
18,000,000 

10,000,000 
11,000,000 
]2,000,000 
12,000,000 
7,000,000 
8,000,000 

11,000,000 
10,000,000 
8,000,000 

3,600,000 
3,700,000 
4,000,000 
4,100,000 
3,500,000 
3,700,000 
2,500,000 
3,500,000 
2,400,000 
3,000,000 

4,600,000 
3,300,000 
3,900,000 
3,600,000 
3,600,000 
4,300,000 

Plate count per coco 
after filtering 

6,000,000 
4,700,000 
6,000,000 
6,900,000 
5,700,000 
5,900,000 
6,400,000 
4,500,000 
4,100,000 
2,600,000 
3,600 ,000 
3,400,000 

2,600,000 
3,500,000 
2,500,000 
4 ,CO) ,000 
3,700,000 
2,800,000 
3,000,000 
3,300,000 
3,900,000 
4,200,000 

33,000,000 
32,000,000 
40,000,000 
36,000,000 
32,000,000 
20,000,000 
30,000,000 
33,000,000 
34,000,000 
27,000,000 

85,000,000 
58,000,000 
43,000,000 
49,000,000 
22,000,000 
17,000,000 
22,000,000 
27,000,000 
35,000,000 
14,000,000 
20,000,000 

11,000 ,000 
11,000 ,000 
13,000,000 
15,000,000 
6,000,000 
9,000,000 

20,000,000 
6,500,000 
8,000,000 

3,600,000 
3,400,000 
2,600,000 
2,500,000 
2,500,000 
3,500,000 
2,900,000 
3,000,000 
2,800,000 
2,300,000 

3,000,000 
3,200,000 
3,900,000 
3,400,000 
3,300,000 
3,900,000 

Percentage change 
in number 

-28 
-26 

20 
-8 
-5 

-15 
-7 

-15 
-26 
-44 
-16 
-22 

-23 
-3 

-28 
-15 
-22 
-20 

00 
3 

-13 
-14 

00 
-15 

33 
-10 

14 
-20 
-11 
-2 
21 

-15 

70 
28 

7 
-12 
-50 
-48 
-4 
35 
29 

-53 
11 

10 
00 

8 
25 

-14 
12 
81 

-35 
00 

00 
-8 

-35 
-39 
-28 
-5 
16 

-14 
16 

-23 

-35 
-3 
00 
-5 
-8 
-9 
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Table IV.-Effect of filtering c o ld milk on bacterial content as shown by plate c ounts. 

Temperature Plate count per c.c. Plate count per c.c. Percentage change 
of milk before filtering after fil tering in number 

-
68°F. 12,000,000 10,000,000 -16 

10,000,000 12,000,000 20 
15,000,000 12,000,000 -20 
14,000,000 13,000,000 -7 
14,000,000 12,000,000 -14 
10,000,000 11,000,000 10 
11,000,000 9,500,000 -13 
10,000,000 10,000,000 00 
13,000,000 13,000,000 00 
14,000 ,000 12,000,000 -14 

65°F. 15,000,000 12,000,000 -20 
40,000,000 25,000,000 -37 
14,000,000 30,000,000 114 
28,000,000 13,000,000 -53 
27,000,000 12,000,000 -55 
32,000,000 20,000,000 -37 
22,000,000 28,000,000 27 
16,000,000 11,000,000 -31 
20,000,000 8,500,000 -57 
16,000,000 8,600,000 -46 

65°F. 8,000,000 10,000,000 25 
7,700,000 11,000,000 43 
8,600,000 5,200,000 -40 
4,000,000 6,000,000 50 
4,000,000 4,600,000 15 
5,200,000 5,900,000 13 

60°F. 3,800,000 3,800,000 00 
4,000,000 4,500,000 12 
3,500,000 3,300,000 -5 
3,000,000 3,000,000 00 
2,400,000 1,700,000 -29 
1,900,000 1,600,000 -16 
1,100,000 1,300,000 18 
1,700,000 1,400,000 -17 

700,000 700 ,000 00 
400,000 300,000 -25 

70°F. 48,000,000 45,000,000 -6 
50,000,000 50,000,000 00 
60,000,000 46,000,000 -23 
55,000,000 64,000,000 16 
20,000,000 15,000,000 -25 
25,000,000 26,000,000 4 

60°F. 4,000,000 3,700,000 -7 
4,700,000 3,300,000 -30 
4,000,000 4,900,000 22 
3,800,000 3,500,000 -7 
3,000,000 3,300,000 10 
2,000,000 2,300,000 15 
1,400,000 1,400,000 00 
2,300,000 1,200,000 -48 
2,300,000 2,000,000 -13 

60°F. 10,000,000 12,000,000 20 
12,000,000 12,000,000 00 
11,000,000 13,000,000 18 
11,000,000 11,000,000 00 
6,000,000 6,000,000 00 
7,800,000 5,100,000 -34 

58°F. 700,000 400,000 -43 
300,000 300,000 00 
400,000 200,000 -50 
100,000 100,000 00 
200,000 100,000 -50 
100,000 100,000 00 
800,000 600,000 -25 
900,000 1.,100,000 22 

1,100,000 700,000 - 36 

59 F. 500,000 2f\0,000 -48 
300,000 260,000 -13 
240,000 190,000 -20 
900,000 100,000 -88 
880,000 740,000 -16 
900,000 900,000 00 

1,100,000 700,000 -36 
1,000,000 1,200,000 20 
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average increase of 24-4%, 
no increase; and forty-four, 
varying from 2% to 53 %. 
peratures of 55 ° to 70° F., 
24.7%, varying fro111 4% t( 
and forty, (54%), showed 
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because the milk is not su 
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conclusive, however, becau. 
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CLARIFIER AND FILTER IN PROCESSING MILK 13 

Tables III and IV show the results of filtration on bacterial plate count 
under temperature conditions similar to those used for clarification. Of the 
sixty-eight batches filtered at 85°-90° F., eighteen, (26%), showed an 
average increase of 24-40/0, varying from 3 % to 81 %; six, (90/0), showed 
no increase; and forty-four, (65 %), showed an average decrease of 19.3%, 
varying from 2% to 53 %. Of the seventy-four batches filtered at tem
peratures of 55 ° to 70° F., twenty, (27%), showed an average increase of 
24.7%, varying from 4% to II4%; fourteen, (19%), showed no change; 
and forty, (54%), showed an average decrease of 29.3%, varying from 
5% to 88%. 

It will be noted at once that the filter tends to lower rather than increase 
the bacterial plate count, but that the reducion is by no means consistent. 
There is undoubtedly less breaking up of bacterial clumps in the filter 
because the milk is not subjected to any great force. The decrease, as 
shown by plate count, is no doubt due largely to removal of bacterial clumps 
along with the dirt and slime. 

Effects of Processing on Bacterial Group Counts 

Group counts were made of clarified and filtered mille These are inter
esting, because of the effect a preponuerance of anyone might have on the 
resulting mille The results should be regarded as indicative rather than 
conclusive, however, because the culture media has not yet been proved 
infallible. 



Table V.-Effect of clarification on bacterial content of milk as shown by plate count of specific groups of bacteria in milk. 

Temper-
ature 

of 
milk 

90 °F . 

92°F . 

58°F . 

58°F. 

63 °F. 

T emper-
ature 

of 
milk 

90 °F . 

Strong Acid Group Weak Acid Group I P eptonizing Group I Inert and Alkaline Group 
I 

[ Plate count p er c. c. Plate count p er c .c. Pla t e cOlmt p er c.c . Plate count p er c .c . 
% % 

U nel .. ·i fied I o ladfied 

% % 
Change 

Unclarified I Clarified 

C han ge C hange 

Unclarifi ed I Clarified 

Change 

Un cla rifi ed C larified 

I 
1 ,000 1 ,000 00 .0 3,000 5 ,000 66 1,000 2 ,000 50 14, 000 13 ,000 - 7 
1 ,000 1,000 00 .0 7, 000 3,000 -57 4 ,000 2 ,000 - 50 28 ,000 24 ,000 - 14 
1,000 1 ,000 00 .0 3 ,000 1,000 - 66 1,000 1,000 00 23 ,000 29,000 26 
1 ,000 1 ,000 00 .0 2 ,000 2,000 00 1,000 1 ,000 00 19,000 25 ,000 31 
1 ,000 1 ,000 00 .0 3,000 --1 ,000 33 2,000 1 ,000 - 50 24 ,000 28 ,000 16 
] ,000 1,000 00 .0 3 ,000 5 ,000 66 1 ,000 1,000 00 21,000 19,000 -9 
1,000 1 ,000 00 .0 5,000 4 ,000 - 20 2 ,000 1 ,000 - 50 20,000 26,000 30 
1,000 1 ,000 00 .0 3 ,000 5 ,000 66 2,000 2 ,000 00 34 ,000 31,000 -8 
1 ,000 1 ,000 00.0 3,000 3,000 00 3 ,000 1 ,000 - 66 26,000 3 1 ,000 19 
1,000 1 ,000 00 .0 5,000 6 ,000 20 15,000 11 ,000 - 26 32 ,000 25,000 -21 

1,000 1 ,000 00 .0 5,000 7, 000 40 11 ,000 ' 6, 000 -45 34,000 37 ,000 8 
1 ,000 1 ,000 00 .0 3 ,000 2 ,000 - 33 7 ,000 6,000 - 14 18 ,000 35 ,000 94 
1,000 1 ,000 00 .0 4 ,000 2 ,000 -50 11 ,000 12 ,000 9 20,000 42,000 110 
1,000 1 ,000 00 .0 3,000 7 ,000 133 4 ,000 6,000 50 23,000 41,000 78 
1,000 1 ,000 00 .0 4,000 4,000 00 13 ,000 8 ,000 - 38 22 ,000 47 ,000 113 
1,000 1 ,000 00 .0 2 ,000 1,000 -50 6,000 7, 000 16 29 ,000 20,000 00 

10 ,000 10 ,000 00 .0 20 ,000 20 ,000 00 340,000 2(:)0,000 - 14 230,000 360,000 56 
10,000 10 ,000 00 .0 20,000 30,000 50 320,000 280,000 - 12 220 ,000 330,000 50 
10,000 10 ,000 00 .0 30,000 20 ,000 - 33 220 ,000 260,000 18 310 ,000 280 ,000 -9 
10 ,000 10,000 00 .0 30 ,000 30 ,000 00 300,000 160,000 -47 210 ,000 260 ,000 24 
10 ,000 10 ,000 00 .0 30,000 30 ,000 00 280,000 180,000 - 36 200,000 230,000 15 
10 ,000 10 ,000 00 .0 30,000 20 ,000 - 33 220,000 220,000 00 270 ,000 320,000 18 
10 ,000 10 ,000 00 .0 30,000 20,000 - 33 210 ,000 230,000 9 260,000 310 ,000 19 
10 ,000 10,000 00 .0 20,000 --10,000 100 340,000 200,000 - 41 230,000 260,000 13 
10 ,000 10,000 00 .0 20,000 20,000 00 340,000 290,000 - 14 220 ,000 300,000 36 
10,000 10 ,000 00 .0 10,000 20,000 100 2.')0,000 210 ,000 - 16 210,000 270,000 28 
10 ,000 10,000 00 .0 20,000 10 ,000 - 50 250,000 230,000 -8 280,000 300,000 7 

10 ,000 10,000 00 20 ,000 20,000 00 260,000 230,000 - 11 270,000 260,000 - 3 

3 ,000 1,000 - 66 10 ,000 8 ,000 - 20 3,000 3,000 00 24,000 35,000 45 
1 ,000 2,000 100 12,000 12,000 00 4,000 4,000 00 26,000 32,000 23 
1,000 3,000 200 10 ,000 12,000 20 6,000 5,000 - 16 23,000 38 ,000 65 
2, 000 :'l ,000 50 10,000 14,000 40 6,000 5 ,000 - 16 24,000 34,000 4 1 
1 ,000 1,000 00 10,000 12,000 20 6,000 4,000 -33 21,000 22 ,000 4 
1,000 1 ,000 00 9,000 13,000 44 7,000 5,000 - 28 24,000 30,000 25 

~ 

Table VI.-Effect of filtering on specific groups of bacteria as shown by bacterial plate counts. 

Strong Acid Group '\Veak Acid Group 

Plate count p er c .c . Plate count per c .c . 

I % I % 

I 

Change 

I 

Change 
Before After Before After 

Filtering Filtering Filtering Filtering 

1,400 ,000 1,000,000 - 28 5,600,000 3,000,000 - 46 
1,100,000 1,000,000 - 9 2,000,000 1,100 000 - 45 

700,000 400,000 - 43 1,900,000 3,500,000 84 
1 ,000,000 1 ,400,000 40 2,300,000 1 ,000,000 -56 

800,000 1,100 ,000 37 1,300,000 1 ,100,000 - 1.'> 
800,000 400,000 - 50 1 ,400,000 2 ,000,000 42 
~OO . OOO qOO 000 00 f<OO . OOO ~OO.OOO - 02 

Peptonizing Group 

Plate count p er c .c . 

% 
Change 

Befo,e I Aft" 
Filtering Filtering 

300 ,000 100,000 - 66 
500,000 100,000 - 80 
100,000 150,000 50 
200,000 100,000 - 50 
500,000 100,000 I 100 
130,000 150,000 15 
200.000 100 .000 - 50 

Inert and Alkaline Group 

Plate count per c .c. 

% 

I 
ChangE 

Before After 
Filtering Filtering 

1,200,000 1,000,000 - 1 
2,800,000 2,600,000 -
3,800,000 2,000,000 -4 
4,000 ,000 4 ,400,000 1 
3, 800,000 3,400,000 - 1 
4,600,000 3,300,000 -2 
5,000,000 4, 1O0 ,000 - 1 
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T emper-
ature 

o f 
milk 

gO°F . 

S5 °F . 

S5 °F. 

Table VI.-Effect of filtering on specific groups of bacteria as shown by bacte r ial plate counts. 

Str on g A cid G roup W eak Acid Group 

Plate cou nt per c .c . Plate Coun t p e r c .c. 

I % % 
C hange C h a n ge 

B efore After B ef or e After 
F iltering F iltering F iltering F iltering 

, 

1,400 ,000 1,000,000 -28 5 ,600 , 000 3, 000 ,000 - 46 
1 ,100 ,000 1 ,000 ,000 -9 2, 000 ,000 1 , 100 000 - 45 

700 ,00 0 400 ,000 -43 1,900,000 3 ,500 ,000 84 
1,000 ,000 1,400,000 40 2,300,000 1 ,000,000 - 56 

800 ,000 1,100 ,000 37 1,300,000 1 ,100 ,000 - 15 
80 0 ,000 400 ,000 -50 1,400,000 2, 000 ,000 42 
900 ,000 900,000 00 800 ,000 300 ,000 - 62 
400 ,000 800,000 100 1,000,000 700 ,000 - 30 
900,000 400,000 - 55 1 ,200 ,000 800 ,000 - 33 
.500 ,00 0 600 ,000 20 1 ,000 ,000 800 ,000 - 20 
900,000 500 ,000 - 44 1,400 ,000 900 ,000 - 35 
500, 000 200 ,000 - 6 0 1 ,000 ,000 2 ,100 ,000 110 
600 ,000 300 ,000 - 50 1 ,000,000 2,200 ,000 120 
600 ,000 100 ,000 - 83 2 ,200, 000 1, 400,000 - 36 
3 00,000 100,000 - 66 1 ,300,000 1,700,000 30 
100 ,000 400,000 300 1, 80 0 ,000 2 ,000,000 II 
500 ,000 300,000 - 40 1 ,900 ,000 1,500,000 - 21 
100 ,000 100 ,000 00 900 ,000 800,000 - ll 
200 ,000 700 ,000 250 1 ,700 ,000 800 ,000 - 52 
400,000 500 ,000 25 1 ,400 ,000 1 ,300 ,000 - 7 

2, 400 ,000 8, 000 ,000 233 11 ,000 ,000 16,000 ,000 4 5 
1 ,600 ,000 4, 000 ,000 150 8 ,800 ,000 11,000 ,000 25 
1 ,600 ,000 2, 400 ,000 50 11 ,000,000 16 ,000,000 4 5 
8,000 ,000 2, 400 ,000 -70 10,000,000 8,000,000 - 20 
1 , 600 ,000 800 ,000 - 50 7,200 ,000 4 ,000 ,000 - 44 
3,200 ,000 800 ,000 -75 6,400 ,000 6, 400 ,000 00 
2,400 ,000 3, 200 ,000 33 5,600 ,000 6,400 ,000 14 
3,200,000 1 ,600 ,000 -50 8,000 ,000 5, 600 ,000 -30 
1,600 ,000 2, 400 ,000 50 5, 600,000 4,800 ,000 - 14 

4,000 ,000 1,600 ,000 - 60 0,400,000 4,800 ,000 - 25 
2, 400 ,000 3, 200 ,000 3 3 5,600 ,000 8,000 ,000 43 

800 ,000 300 ,000 - 6 2 800,000 1,500 ,000 87 
600,000 900 ,000 50 900 ,000 1 ,800,000 100 

1 ,200,000 700,000 - 4 1 1 ,800,000 1 ,200,000 - 3 3 
400 ,000 900 ,000 125 1 ,200 ,000 1,000 ,000 -16 

1 ,300 ,000 800 ,000 -38 700 ,000 600 ,000 - 14 
1 ,600,000 1,300 ,000 - 18 400 ,000 200 ,000 - 50 
1 , 800 ,000 1 ,000 ,000 - 44 600,000 400 ,000 - 33 
1 , 900 ,000 1 , 200,000 - 36 200 ,000 200 ,000 00 
1 ,200 ,000 1 ,000 ,000 - 16 400,000 400,000 00 

P ep t onizi n g G r oup 

P late count per c .c. 

% 
Chan ge 

Befo,e I Afte' 
Filt ering F iltering 

300 ,000 
I 

100 ,000 - 66 
500,000 100,000 -80 
100,000 150,000 50 
200 ,000 100 ,000 - 50 
500 ,000 100 ,000 100 
130 ,000 150,000 15 
200,000 100,000 - 50 
100,000 100 ,000 00 
100,000 100 ,000 00 
150,000 50 ,000 - 66 
200,000 100 ,000 - 50 

80 ,000 100,000 25 
100,000 10 0 ,000 00 
100,000 100,000 00 
100,000 100 ,000 00 
100,000 100 ,000 00 
100,000 100,000 00 
100 ,000 200, 000 100 
300 ,000 100 ,000 - 66 
200 ,000 100 ,000 -50 

100,000 100 ,000 00 
100,000 100 ,00 0 00 
100 ,000 100 ,000 00 
100 ,000 100 ,000 00 
100 ,000 100 ,000 00 
100 ,000 100 ,000 00 
100,000 200 ,000 100 
100 ,000 100,000 00 
100,000 1CO ,000 00 

]00,000 100 ,000 00 
100 ,000 100 ,000 00 
100 ,000 100 ,000 00 
100,000 100 ,000 00 
100,000 100 ,000 00 
100,000 100,000 00 
100,000 100,000 00 
100 ,000 100 ,000 00 
100,000 100,000 00 
100,000 100 ,000 00 
100 ,000 100,000 00 

Iner t a nd A lka line G r oup 

Plate coun t p er c.c . 

I 
B efor e Afte r 

Filt ering F ilter ing 

1 ,200,000 I 1,000 ,000 
2,800 ,000 2 ,600,00 0 
3 ,800 ,000 I 2 ,000 ,000 
4 ,000 ,000 4, 400 ,000 
3 , 800 ,000 3,400 ,000 
4, 600 ,000 I 3,300 ,000 
5 ,000,000 4, 100 ,00 0 
4, 100 ,000 2, .500 , 00 0 
2 ,700 ,000 1,300,000 
2 ,600 ,000 2, 100,000 
1 ,900 ,000 1, 900 ,000 
1 ,900 ,000 200 ,000 
1,900 ,000 900 ,000 

600,000 900 ,000 
3,000,000 2, 100,000 
2,800 ,000 1, 200 ,000 
1 ,000 ,000 900 ,000 
2,200 ,000 2,200 ,000 
2, 300 ,000 2,300 ,000 
2, 900,000 2, 300 ,000 

3 6 ,000 ,000 60 ,000 ,000 
34,000,000 4 2,000 ,0 00 
27 ,000,000 24,000 ,000 
37,000 ,000 3 9 ,000,000 
35 ,000 ,000 27 ,000 ,000 
2 2 ,000 ,000 10 ,000 ,000 
15,000,000 13 ,000 ,000 
19,000 ,000 19,000,000 
19 ,000 ,000 27 ,000 ,000 

19,000 ,000 8 ,000 ,000 
10 ,000 ,000 8 ,000,000 

8 ,400 ,000 9 ,200 ,000 
4,000 ,000 8,500 ,000 
4, 000 ,000 4 ,600,000 
1 , 900 ,000 1,700 ,000 
1,600,000 1 , 900,000 
1 ,900,000 800,000 
1 ,600 ,000 1,000 ,000 
1,300,000 1 ,000 ,000 

800,000 1 ,500 ,000 

% 
Changf 
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Table VI.-Continued 

Strong Acid Group ,Veak Acid Group Peptonizing Group 

I 
Inert and Alkaline Group 

Temper- 1-aliure Plate count per c.c. Plate count per c.c . Plate count p er c.c. Plate count per c.c. 
of 

milk % % % % 
Change Change Change Change 

Before After Before After Before After Before After 
Filtering Filtering Filtering Filtering Filtering Filtering Filtering Filtering 

85°F. 1,100,000 1,000,000 -9 500,000 400,000 -20 100,000 100,000 00 1,500,000 900,000 -4C 
900,000 1,000,000 11 600,000 300,000 -50 100,000 100,000 00 800 ,000 400,000 -5C 
900,000 8,000,000 -11 1,000,000 400,000 -60 100,000 100,000 00 1,100,000 1,100,000 OC 

90°F. 400,000 600,000 50 2,500,000 1,400,000 -44 300,000 300,000 00 1,400,000 700,000 -5C 
200,000 400,000 100 1 ,300,000 1,500,000 15 200,000 100 ,000 -50 1,600,000 1,200,000 -2E 
800,000 800,000 00 1,700,000 1,400,000 - 17 200,000 600,000 200 1,200,000 1,000,000 - IE 
600,000 600,000 00 1,900,000 1,900,000 00 200,000 500,000 150 900,000 400,000 -5E 
500,000 900,000 80 2,600,000 2,000,000 -23 200,000 500,000 150 1,000,000 500,000 -5C 

68°F. 300,000 600,000 100 2,000,000 1,800,000 -10 1,100,000 700,000 -36 7,400,000 6,400,000 - 13 
1,400,000 700,000 -50 3,700,000 2,400,000 -35 900,000 1,300,000 44 7,000,000 8,600,000 23 

700,000 1,100,000 57 2,200,000 1,500,000 -31 1,100,000 900,000 -18 10,000,000 8,500,000 -IE 

70°F. 10,000,000 5,000,000 -50 2,400,000 1,900,000 -20 400,000 100,000 -75 600,000 500,000 -IE 
6,000,000 2,000,000 -66 12,000,000 27,000,000 125 200,000 100,000 -50 700,000 800,000 14 

10,000,000 2,000,000 -80 17,000,000 12,000,000 -29 100,000 200,000 100 900,000 400,000 -55 
6,000,000 5,000,000 - 16 20,000,000 11,000,000 -45 100,000 100,000 00 600,000 400,000 -33 
1,000,000 700,000 - 30 30,000,000 18,000,000 -40 100,000 100,000 00 500,000 500,000 OC 
1,400,000 1,800,000 28 19,000,000 25,000 ,000 31 100,000 200,000 100 900,000 500,000 -44 

400,000 100,000 -75 15,000,000 9,700 ,000 -36 100,000 100,000 00 200,000 700,000 250 
200,000 100,000 - 50 20,000,000 7,600,000 -62 100,000 300,000 200 200,000 500,000 150 

58°F. 4,400 ,000 3,800,000 -13 2,900,000 5,700,000 96 200,000 300,000 50 500,000 900,000 80 
3,100,000 4,800,000 54 4 ,000,000 5,900,000 47 200,000 400,000 100 400,000 700,000 75 
3,000,000 2,200,000 -26 4,700,000 2,600,000 -44 300,000 100,000 -66 600,000 400,000 -33 
1,400,000 1,900,000 35 2,400,000 4,400,000 83 100,000 300, 000 200 200,000 400,000 100 

900,000 2,100,000 133 2,600,000 2,100,000 -19 100,000 100,000 00 500,000 300,000 -40 
600,000 1,700,000 183 1,600,000 1,600,000 00 100,000 100,000 00 1,600,000 500,000 -68 

1,600,000 1,200,000 -25 1,700,000 2,700,000 58 100,000 300,000 200 1,000,000 300,000 -70 
1,300,000 900,000 -30 1,600,000 1,900,000 18 100,000 100,000 00 500,000 400,000 -20 

700,000 1 ,000,000 42 1,700,000 1,400,000 - 17 100,000 200,000 100 600,000 400,000 -33 
1,000,000 600,000 - 40 900,000 800,000 -11 100,000 100,000 00 500,000 300,000 -40 

600,000 300,000 -50 300,000 400,000 33 100,000 100,000 00 200,000 600,000 200 
600,000 700,000 16 700,000 400,000 -42 100,000 100,000 00 400,000 300,000 -25 

1,000,000 1,100,000 10 2,700,000 2,100,000 -22 100,000 100,000 00 300,000 500,000 66 
1,400,000 700,000 -50 2,600,000 1 ,800,000 -30 100,000 100,000 00 500,000 800,000 60 

900,000 1,100,000 22 2,300,000 3,600,000 56 100,000 100,000 00 800,000 500,000 -37 
1,300,000 900,000 - 30 1,600,000 2,200,000 37 100,000 100,000 00 100,000 100,000 00 

700,000 500,000 - 28 500,000 700,000 40 100,000 200,000 100 200, 000 100,000 -50 
500,000 400,000 -20 1,000,000 400,000 -60 100,000 100,000 00 800,000 300,000 -62 
700,000 600,000 -14 1,400,000 1,000,000 -28 100,000 100,000 00 100,000 400,000 300 

i' • 

o "d !:Tlu,) (fJ ~ ~ C/l f-rj'-" rl- orl- 0 -< ~ 0 H (D 0...,-.. ~ r::::.. f--j ~:J 0... ~ H (fJ ~ ::;. (") ""'I ~ 00 0 -<,-..~..r;,.. {fJ ::;. H-, V;' {fJ tv ~ H-, 
~ (D ~..r;,.. ::r- ~ -< (D ..... H 0 H r+, ~ ~ r+, ~ ~ (D In -< rD ~ "d <; (D 0'" 0 ::r- -< ...- (D (Da ::r'~ ~ ~ H :::.0 ::r- n 0 ::r- 0 (") 0 
~ "d (D 0, 0 ~ -< ~ 00 :::. rl- :=1.0... (D 8 ~ (D 0'" f--j 0 IJQ ~;...; 0 (D (")::t ..... 0 ~(D ..'J 'J (fJ ~ 0 ""'I ~ 0'" 0 0 0..: ""'I f--j 
..... rl-""'I ~~ '(D ""'I ~tvN ::r-~ lnC:.(") -0 ""'I(")i--'::r-0~ ""'I ~""'Io~o(") ""-.~ ~(D""'Ir~~ rl-::r-. g . ~ (D -< ~ ~ ~ 0 8 s· en' ;::". 8'~ ~ rl- ~::----~ i--' (D (D H-, ~ ~ {fJ ~ (D ~ ~ s· -< ::r' 8' ,-.. s· 0 ~ ~ (D ~ "d M. (D 0 IJQ ::r- ..... crs N' g-~ 0... ~ (D -.< 0'::---- '-C'l(fq rw-. 0 ""'I 00 ~. ~ (D ~......-< (") ~ ~ ~ ~ 0... (D ~ e:.. H ,-,... R"(fq ::---- 0 ~ 0... ~ ~ i--' 0... ~. 0""'1 (D ::t 

- {fJ ""'I ~ I H o~ V,,< ~ rl-~ ~ rl- \ V (fJ ..... '----< ""'I i--' 0... rl- (D rl- rl- ~ >-' V \ <V ~ rl- rl- M.' rl- H-,,-< g ~ 2:; ~ IJQ p..~.'" g.~. IJQ ""'I (fJ ~ ~ (D ::r- 0 ::r- ..... !:Tl ~ (D ~ ::r- ::r- ~ S· 0 a 0'" ~ O\~ ~ ~"d ::r- ~ 0 (D ~ ~ e-: ~ ~ ~ 
"d{fJO"'..,JO(D(DIJQ~o ""'I~O"'(D ~~r+,o~~ ~aC:.(D(")(Do(")r+,o'-<,-<~~o..,Jrl-(Dor+,p..(Do...""'I"d:::o 
;n "d ~ crs. (") ::;. q ~"d ~ 8' g >B (D cfQ' ~ ?;-' ~ • ..r;,.. ~ ""'I (fJ S:-"d ~ g -< (") ;:;; rl- ~ (") • ~ a 0 0 ~ (") In H-, (") (D -.< {fJ ~ ~ 

~ ~::r- ~ 2i "B (D ""'I "d 0'" S'::r- ""'I ~ ~ tv ~ ~ ~ f--j (fJ ~(fJ ~rl- ~ (") ~ ::r- ~ ::r- ~ (D C7' ~ ~ 0'" ~ ::r-'J 0 ::r- 8 ::r- ""'I ""'I 
i5i ~ IJQ b ""'I Ul (6 ""'I p..-.< ~ '-< IJQ ~rl- '$. Q. ~;...; ~ a ~ 0 rl- ~ ~ 2":=1. ~ ~ (D rl- g. (D f--j b \0 0... (D IJQ b ~ ""'I 2 ro Ki 0 ~ Ki 
~~::!''lCl ~ (D ~0 2:; 2n~ !:Tl'Jr;::;:-,.? o...:g~~ "d ~ r+,2..~ ?;-';:;.~~ 0 e:..~::;.~ ~~ ~~ ::;.(D(fq~ S-rIQ e; a ~>B ~ 
..,J 0 (D (fJ ..... (fJ rl- ..,J -< i--'~ V \ vq ~ 0 0 (i) ;;; '-< 0""" (D r+,;;-- r+, (") ""'I (D rl- H .., 0'" (D rl- (D (D (D "d 0... (fJ ..,J 
2:::-:::;~·0~OC<~(D~q-otvH-,~~-< r+,(fJ~(fJ(fJ ;;~g ~~cf8(Dp..o"'q~.~·::r- p.. (i) o~ 
ro ~..,J 8" 0 ~ H-,::r- ~ (fJ ~ ~ ~ ~;:; g 0 ~ B- 00' ~ ~ "d ;; 0..: S- (fJ 2 ~ s- (i) 21 ~ en' ~ In ~ ~ ~ 2:; (D ~ ::;. ~~(fJ b r+, ~ 
""'I (D 'J ,.... r+, (D So ~ ""'I ~ ""'I o· ~ ~ a "d ::!. '-< ~ 0 H ro (D ........ ;::t. ~ 0'" ~ tv (D (") g. ~ 0 (D (fJ ..,J -< ~..,J ,-.. 0'" 
~ o ~ ~o'J (D (fJ c~ 8 ~ ~ 0... (fJ ~ '-< ::;.,.? 0- ~ g. ;; -< IJQ rl- (tl ,C'I C'. or+, (tl ~ ~ ~ ""'I ~ r+, 0... ~ 7;'" ~ ~ co ~ ;; ~ 
...... v ' ---. w"d _ v"< ........ (D......... - vq ........ '-" ~ ""'I """ . o~ ~ -< ,..., rl- ..... '-' ~ ;--.0 ""'I ""'I........ -< (D 
0... (D 1 .;--.0 ~ v (D v 0\...... H ::: ::;.IJQ (l> ~ rl- V 'i (D rl- 0 ::; ~ U'l ~ ~ (D ""'I ;--.0 (D ;;; ~. IJQ 0 (tl ,..... ~ v ~ 00 (D ;:; ""'I 
:::':(D oU'l\O~ :::::c_(D"'" tv 0H <: ...... ~.~ ::r-~ (tl O·C..,JIJQ(D 0... (") ~ ..... (tlcr::;;--.o~(")"dO~ ........ (tl 

'-< n ~ ~ rl- 0", rt' cD U'l ~ Z 'C'I :E ~ (tl n ::;- (tl rt' ..... ~ H "d (tl -< -< ~ (tl r+,,..., ~ U'l '-<..,J ~ ;::t ...... ~ 0 ~ .....:. 
:;."-1 f'll 0 (tl 2.......,.. Q.. ~ (") ..... 0"'- (tl 0 ~ ;:;; c5 ~ r:t-. on (P cs.. d ..,J ~ 8 ~ C; 2: c' n' 2 (D(fQ ~ ::;. ~ " rT\ q 0...;::;: ~CfQ P r:::.. 

C\ 

~ ....., 
n 
~ 
;..-< 

(J 

>
Z 
r-3 
trJ n 
~ 

25 
n 
> r 
t;j 

C 
r 
r 
trJ 
f-j 

Z 
z 
9 
~ 

n r 
>
~ 
2 
trJ 
:;d 

>
Z 
t::J 



CLARIFIER AND FILTER lN PROCESSING MILK I7 

Thirty-four samples were clarified, and from each, samples were plated 
for the four groups of bacteria. Three samples, (9%), plated for the strong 
acid group showed an average increase of II7 %, ranging from 50% to 
200% ; thirty samples, (88%), showed no change, and one sample, (3 % ), 
showed a decrease of 66%. It would appear that the strong acid group 
is but little changed in apparent numbers by clarification. Of the thirty
four plated for the weak acid group, fourteen, (41 %), showed an average 
increase of 57%, the variation being from 20% to 133 %; nine, (26%), 
showed no change; and eleven, (33 %), showed an average decrease of 
40-4%, the range being from 20% to 66%. There is a slight tendency for 
this group to be increased by clarification. Of the thirty-four batches, six, 

! , (17%), showed an average increase in the peptonizing group of 25 .3%, 
varying from 9% to 50%; seven, (21 %), showed no change; and twenty
one, (62%), showed an average decrease of 30%, the variations being from 
8% to 66%. There is a tendency toward reduction in count in this group, 
which may be accounted for by their greater weight facilitating their 
removal by centrifugal force. In this ma11ner the clarifier may exercise a 
certain amount of selective action. There was a marked average increase 
in count of the alkaline and inert group. Twenty-six, (76%), showed an 
average increase of 38.2%, varying from 4% to II3%; one ample, (3%), 
showed no change and seven, (21 % ), showed an average decrease of 
10.1%, the variations being from 3% to 21%. It would seem a reason
ably safe conclusion that members of the alkaline and inert, and, to a less 
degree, the weak acid group, are greater cluster formers than the other 
two, and that, any activation that might take place through the breaking 
up of clumps, takes place among groups comparatively harmless in mille 

The results of seventy-eight filtereel samples are shown in detail in 
Table VI. These were plated for the four groups of bacteria, as were 
the clarified samples. In the strong acid group, thirty, (39%), showed an 
average increase of 80.6%, the range being from lOra to 300% ; four, 
(5 %) , showed no change; and forty-four, (56%), showed an average 
decrease of 42.1 %, varying from 9% to 83%. Filtering showed no marked 
effect either in apparently increasing or decreasing strong acid group counts. 
In the weak acid group, twenty-five, (32%), showed an average increase 
of 55.8%, varying from II% to 125%; five, (6%), showed no change; 
and forty-eight, (62%), showed an average decrease of 32.1 0/0, the extreme 
variations being 7% and 62%. There was a tendency towards reduction 
of this group by filtration. Nineteen samples, (24%), showed for the pep-

' j tonizing group an average increased count of 109.7%, varying from 15% 
to 200%; forty-five samples, (58%), showed no change; and fourteen, 
(18% ), showed an average reduction of 55.2%, ranging from 18% to 80%. 
Filtration apparently has but little effect upon the numbers of peptonizers. 
Seventy-eight tests of the alkaline and inert group of bacteria show a slight 
average decrease in the plate counts; twenly-four tests, (31 %) , showing 
an average increase of 73·9%, ranging from 5 % to 3°0%; seven, (9%), 
showed no change; forly-seven, (60%), showed an average decrease of 
34.6%, ranging from 7% to 70%. The results seem to indicate that the 
filter has but very little selective action in removing bacteria but that the 
peptonizers pass more readily through tIle filter cloth than members of the 
other groups. 
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Effect of Processing on Keeping Quality 

The effect of apparent increase in bacterial count would lead the manu
facturer to infer that keeping quality of tIle product is reduced thereby. 
This would be especially probable if the members of the strong acid an d 
peptonizing groups were increased and activated. The samples tabulated in 
Tables V and VI were clarified or filtered at warm temperatures. At lower 
temperatures filtration might be a triHe more efficient in removal of a fey" 
bacteria because of partial clogging of the filter cloth, thus cutting down 
the size of the openings through the cloth. It makes necessary, however, 
the inconvenience and expense of replacing the filter cloth more often than 
would otherwise be the case. The greater removal of bacteria is so slight 
as to merit no importance from the practical viewpoint. 

Table VII.-Effect on the keeping quality of clarifying warm milk. 

Temperature 
Pounds of Milk 

pH Score 

-----

Befol'e After 
Clarifying Clarifyin g 

70 55 
65 60 
60 70 
60 60 
6.') 65 
70 60 
60 65 
70 60 
70 GO 
65 60 
65 65 
55 55 
50 50 
60 50 
65 55 
50 50 
50 50 
50 50 
.50 5.5 
.55 50 
60 50 

90 ° 
500 

% 
Change 

-2 l 
-8 
16 
00 
00 

- 14 
8 

-14 
- 14 
-8 
00 
00 
00 

- 16 
-15 

00 
00 
00 
)0 
-9 

-16 

Keeping 
QualiLy 

Aftel' 
ClarifJ'ing 

Poorer 
Poorer 
Bettet' 
Same 
Same 
Poorer 
BctLer 
Poore]' 
Poorer 
Poorer 
Same 
San e 
Same 
Poorer 
Poorer 
Same 
Same 
Same 
Bett.eL· 
Poorer 
Poorer 

02°F. 
800 

pH Score 

Bcfo"c I Aft" Clarifying Clarifying 

50 50 
65 70 
65 55 
60 65 
65 .,)5 
65 65 
7.5 70 
70 55 
55 60 
55 65 
70 60 
6.') 55 
60 5.5 
65 60 
50 55 
60 50 
55 .50 
50 .50 
50 55 
.') .') 50 
.')0 50 

Keeping 
% Quality 

Change After 
Clarifying 

00 Same 
8 Better 

-15 Poorer 
8 Better 

-15 Poorer 
00 Same 
-7 Poorer 

-21 Poorer 
9 Better 

18 Better 
- ]4 Poorer 
-}.') Poorer 
-8 Poorer 
-8 POOler 
10 Better 

-16 Poorer 
- 0 Poorer 
00 Same 
10 Better 
-9 Poorer 
00 Same 
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Table VIII.-Effect on kel 

Temperal,urp 
Pounds of Milk 

pH Score 

nefore After 
Filtering Filtering 

% 
Change 

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

7f) 70 - 7 
70 70 00 
7f) 70 - 7 
70 70 00 
70 70 00 
70 75 7 
75 7f) 00 
75 7f) 00 
75 70 - 7 
70 70 00 
70 7;) 7 
7,') 75 00 
75 75 00 
75 PO 7 
80 80 00 
PO ~!) () 
FI.') Pf) 00 
7.') PO 7 
PO }< .') fi 
SO FO on 
FlO PO 00 
80 80 00 
FlO f<0 00 
f<0 f<.') (j 

80 i'0 00 

I 

S 
:2 ,001 

1\:01 
Qu 

A 
Fi lt 

--

POOl'{ 

:-l a mE 
Poon 
~am ( 
:-Iam( 
HC'He 
~alllc 
Same 
P oorl 
:-lame 
Be(.[.( 
Samc 
Same' 
Heae 
Ramc 
Bo[(,c 
Samc 
Beltc 
BeLLe 
Same 
San1l' 
:-lam!' 
Same 
Bett r 
Same 

There '\'eTe fort,'-t \\ '0 halches 
both of whi ch ',ver~e tested by m( 
mination for keeping quality. C 
average of 10.8% better keeping ( 
filt erecl, cleven, (22%), show an 
6% to 12% , Twelve clarif1ecl sar 
eight filtered batches. (So ra), 
T,.\'cnty-onc. (50%), of the clarifi 
keeping quality amounting to 12.S 
cleven filtered batches, (22 %) , 
quality of 10%, tIle variations he 

There v,'as, therefore, caused b) 
quality. This is caused in all pre 
clu cing bacteria present, a condit 
ion determination. Tllcre \\'as ve 
warm milk under proper conc1itic 
change in keeping quality. 
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Table VIII.-Effect on keeping quality of filtering warm milk. 

Temperature 
Pounds of Milk 

pH Scor e 

nefore 
Filtering 

After 
Filtering 

7.5 
70 
7.5 
70 
70 
70 
7."> 
75 
75 
70 
70 
7.5 
75 
75 
RO 
~O 
R!) 
75 
:-'0 
:-;0 
80 
80 
1'0 
80 
1'0 

70 
70 
70 
70 
70 
7f) 
7:', 
75 
70 
70 
75 
75 
7fi 
~ O 
1'0 
~!) 
~' !) 

~' O 
Pfi 
FO 
PO 
80 
80 
Rfi 
PO 

% 
Change 

-7 
00 
- 7 
00 
00 

7 
00 
00 
- 7 
00 

7 
00 
00 

7 
00 

(j 

00 
7 
(j 

00 
00 
00 
00 

() 

00 

R5° 
2,000 

K eepi ng 
Quality 

Af ter' 
Filte ring 

p()OJ' C' [, 
Same 
Poorcr 
Same 
Samc 
B('Lt.cr 
:-<ame 
~al11e 
Poorer 
~ame 
B ol,[·C'r 
Sam e 
Sanw 
B ot(.C'r 
Same 
l10lLer 
Samc 
Bettcr 
Bettcl' 
Same 
Same 
Sam e 
Same 
B Nlcl' 
Sam e 

gO°F, 
5,000 

- ---- - ,- - ---,---------

j) LI Score 
Keeping 

----- % Quality 

I 

Change After 
B efore After F il tering 

~ijt~~n~ Filter:~ _____ _ __ _ 

7G 
~' O 

~O 
i/O 
7f) 
7G 
7G 
1'0 
UO 
90 
90 
90 
!) :") 
!):") 

55 
fi.5 
!)!) 
!)5 
7!i 
70 
70 
70 
(};') 

(}!i 
(i G 

G:) 
70 
75 
75 
75 
7.5 
80 
90 
90 
90 
90 
7:) 
[)5 
55 
GO 
.5.5 
.5.5 
60 
GO 
fi5 
70 
70 
tiS 
65 
GO 

- 13 
- 12 

- G 
- 6 
00 
00 

7 
12 
00 
00 
00 

- 17 
00 
00 

9 
00 
00 

9 
-20 
-7 
00 
00 
00 
00 
-8 

Poorer 
Poorer 
Poorer 
Poorer 
Same 
Same 
Bettm' 
B etter 
Same 
Same 
Same 
Poorer 
Same 
Same 
Better 
Same 
Same 
Better 
Poorer 
Poorer 
Same 
Same 
Sam e 
Same 
Poorer 

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

There were fOrly -t \vo hatches of '\\'arlll milk clarified and fifty filtered, 
both of which "vere tested by means of the Coolec.lge hydrogen ion deter
mination for keeping quality. Of those cbrified, nine, (21 % ), show an 
average of 10.8% better keeping quality, va rying from 80/0 to 18%; of those 
filt er ed, eleven, (22%), show an average increase of 7. 2%, varying from 
6% to 12%. Twelve clarif1ec1 samples, (29%), showed no change; twenty
eight filtered batches. (56%) , showed no change in keeping quality. 
Twenty-one, (5° %) , of the clarified s<lmpks show.ed an average of reduced 
keep ing qualit_\- amoun ting to I2 .9%, ancl ranging from 70/0 to 21% ; whi le 
cleven fl ltcrecl hatches, (22%), showed an ave t'age reducti on in keeping 
quality of 10%, the variat ions being from 7% to 20%. 

Th ere Vias, therefore, caused by clarifi cation a slight reduction in keeping 
qu alit y. This is caused in all pi-obahi lity hy a stimulation of the acid pro
clu cing ba cte ri a present, a condition which is registerecl by the hydrogen 
ion dete rmination. There \\'as very littl e change caused by the filtration of 
warm milk under proper conc1itions. The hulk of th e samples showed no 
change in keeping qua lity. 
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Effect of Processing on the Cream Line 

Table IX.-Effect on the cream line of clarifying warm milk. 

Temperature 
Pounds of Milk 

85° 
400 

c.c. of Ct·c:lm 

Before AftCt· 
Clarifying Clarifying 

12.0 12 .0 
12 .0 11 .7 
12.2 119 
12.1 12 .0 
12 .0 110 
12 .0 ] 2. 0 
12 .0 120 
12 .3 12 .0 
12.2 12 .0 
12.2 12.0 
11.6 11.7 
11.8 115 
11 . 8 11 .3 
11.7 113 
12.0 115 
11.8 11 .5 
11 .6 11 .7 
11.5 11.S 

% 
Change 

00 
-2 
-2 
-1 
-3 
00 
00 
-2 
-1 
-1 
-1 
-2 
-4 
-3 
-4 
-2 

1 
00 

I 

!)O °F . 
700 

C.C. of Cream 

Before After 
Clarifyi ng C la rifying 

120 120 
12 .0 12 .0 
12 .0 11.7 
11 .9 11.5 
12.0 11 . 5 
11 .8 11.7 
12 .2 11.8 
12 .0 12 .0 
12 .0 12 .2 
11 .9 11 .9 
11 . 8 11.4 
12 .0 ]1.7 
11 .2 11 .0 
11.3 11. 2 
11 .2 ]0 .8 
11.4 11 .0 
11 . 5 11.2 

Table X.-Effect on the cream line of filtering warm milk. 

Temperature 
Pounds of Milk 

85 
2,000 

c.c . of C ream 

I 
Before After 

Filtering Filtering 

140 14 .0 
14.0 140 
14.0 140 
14 .0 14 .0 
14 . 5 14 . 8 
14.S 14 .5 
14.3 14 .S 
]4.S 145 
11.0 11 .2 
11 .0 11 .4 
]1.5 11S 
115 11 .5 
13.0 ]3.0 
12.5 ]2 .5 
12 .5 12 . .') 
12 .S 13 .0 
14 .5 14.5 

% 
Change 

00 
00 
00 
00 

2 
00 

1 
00 

1 
3 

00 
00 
00 
00 
00 

4 
00 

gO°F . 
5,000 

C.c. of cream 

I 
Before After 

Filtering Filtering 

13 .5 13.4 
11.8 11.8 
12 .S 12.2 
12 .0 12 0 
12 . 2 12 .0 
12 .S 12.7 
12 . 5 12.5 
]2 .8 ]2 S 
12 .5 12 . 5 
12 . 5 12.8 
14 .5 14 .S 
14 .0 14.0 
]4 .0 14.0 
]4 .0 13.7 
13 5 13 .5 
]3 .5 13 S 

% 
Change 

00 
00 
-2 
-3 
-4 
-1 
-3 
00 

1 
00 
-3 
-2 
-1 
- 1 
-3 
-3 
-2 

% 
Change 

-1 
00 
-2 
00 
-2 

1 
00 
-2 
00 

2 
00 
00 
00 
-2 
00 
00 

Warm ltI ill? Close inspection of Tables VII and VIII shows that of 
thirty-five samples clarified at temperatures ranging from 85 ° to 90° F. there 
was an average reduction in the cream line amounting to 1.50/0; while, of 
thirty-three samples filtered at the same temperatures there was, on the 
average, scarcely any reduction. Two batches clarified, (6%), showed an 
average increase of 1%; seven batches filtered, (21 %), showed an :.lverage 
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increase of 2%, varying from] 
showed no change; twenty-one 
Twenty-five, (71 %), of the cL 
in cream line amounting to 2-4 
batches filtered showed an ave 
to 20/0. 

The effect of clarification in 
reduction as does occur is prot 
clusters by the centri fugal fOI 

broken from cluster formati on 
surface exposure in proporti on 
resistance as they rise to th e 
filt ered there would seem to be 
The depth of the cream lin e on 
unfiltered tests from the same 

Table XL-Effect on tl 

Temperature 
Pounds of Milk 

c.c. of Cream 

55 
400 

-----------

B efore I After 
Clarifying ~lfylt1g 

13 . S 
13.S 
13 .3 
13 .4 
133 
13 .2 
13.2 
13 2 
12 . 8 
12 .9 
12 . 8 
12 .7 
12 .6 
12 .8 

13 .0 
130 
13 . 2 
130 
130 
128 
13 . 1 
13 . 9 
12.4 
12 .S 
12.7 
]2 6 
12 . 6 
12 .3 

~ 
e ha 
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increase of 2%, varying from I% to 4%. Eight batches clarified, (230/0), 
showed no change; twenty-one batches, (64%), filtered showed no change. 
Twenty-five, (7I %), of the clarified batches showed an average decrease 
in cream line amounting to 2-40/0, ranging from I % to 4%; five, (I 5% ), 
batches filtered showed an average reduction of r.8 %, varying from I 0/0 
to 2%. 

The effect of clarification in reducing the cream line is but slight. Such 
reduction as does occur is probably due to the breaking up of fat globule 
clusters by the centrifugal force to which the milk is exposed. When 
broken from cluster formation the individual fat globules offer a greater 
surface exposure in proporti on to their mass and therefore meet with more 
resistance as they rise to the surface of the milk. vVhen warm milk is 
filtered there would seem to be no danger of injuring its creaming ability. 
The depth of the cream line on filtered warm milk checks with that on the 
unfiltered tests from the same batches. 

Table XL-Effect on the cream line of clarifying cold milk. 

Temperature 
Pounds of Milk 

55 
400 

c.c. of Cream 

------------

I 
Hefore After 

Clarifying Clarifying 

13 . 5 130 
13 .5 13 .0 
13.3 13 . 2 
13.4 130 
13 .3 13 .0 
13 .2 12 .8 
13.2 131 
13 .2 13 .9 
12.8 12.4 
12 .9 125 
12 .8 12 . 7 
12.7 ]2 .6 
12 .6 12 . 6 
12 .8 12.3 

C.c. of Cream 

% 
Change 

Before Afeer 
Clarifying Clarifying 

-4 120 120 
- 4 12 .0 12 .0 
- 1 12 .4 12 .0 
-3 12 . 2 11.8 
-2 12 .0 11 . 7 
-3 11.9 11 . 7 
-1 120 11 .6 
+5 11 .8 11.5 
-3 11 .8 11 . 5 
-3 11.7 11.5 
-1 12.8 12.4 
-1 12.6 12.4 
00 12 . 2 12 .0 
-4 

% 
Change 

00 
00 
-3 
-3 
-2 
-1 
-3 
-1 
-2 
-1 
-3 
-1 
-1 
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Table XII.-Effect on the cream line of filtering cold milk. 

Temperatur e 
Pounds of Miik 

c.c. of Cream 

14 5 J·I f) 

14 . 2 1-1 f) 
15.2 15 2 
16 .0 ]G.O 
10 0 IG . O 
15 2 15 .0 
15.7 I.'> 7 
15 0 15 . 0 
15 .0 15 .0 
] 5 .0 I :j . :~ 
16 .0 1.') 7 
Hi . O ]()O 
1.5 8 1 5 . ~ 
15 .3 If) 3 
15 . 2 Jf) !) 

15 .0 I ~ !) 

14 . 7 14 !) 
]4 .') 14 ;) 

14 .S II R 
15 0 I ii . 0 

(i0 
1 ,.'>00 

OJ, 
C ha.nge 

- - ' ~ - ._. 

00 
;{ 

00 
00 
00 
~ I 

()O 
00 
()O 

1 
~ .) 

00 
on 
00 

2 
~ ..j. 

~ I 

0 0 
00 
00 

70 O l~. 

2,000 
- -- - -

c .c . of Croam 

n( 'f p l'o Aft,c l' 
Fi lt ering Fil Wling 

1·1 !) 1-1 f) 

!-J. f) I Ll ;~ 

I ·' :-; I ~ 5 
14 ;~ 14 () 

H 0 I ·~ 0 
14- .) I ·.J. 0 
I · ~ 2 1·1 2 
1-1 5 14 5 
14 2 14 . 2 
I ;·LS J ;3 S 
l ·lO l ;~ . 7 
1'1 0 14 0 
I ;{ 5 13 2 
I '~ . 0 12 .0 
12 I) 12 ~ ) 

12 5 12 f) 

121) 12 2 
12 0 12 0 
14 0 13 . S 
II 0 14 0 

_._---

--

% 
Ch::Ll1gc 

-- ------

()() 
~ 1 

~ 2 

~ 2 

00 
~ 1 

00 
00 
00 
00 
~ 2 

00 
~ 2 

00 
:3 

00 
~ 2 

00 
~ I 

00 

Cold 111 illc. O f tw enty-seven hatches of milk clarifi ed at t<::mpei'atu re~; 
ranging from 55 ° to 70° F. th ere \lvas an ave rage clecre:he in th e cream 
line amounting to about 20/0. Th ree hatch es, ( I I % ), showed n o cletan ge ; 
twenty-three, (8S % ), showec1 an av erage decrease of 2.2%, va rying from 
.1 % to 4 % ; one, (4%), shmvecl an in crease of 5 %. Of forty batches Ii Iter ecl 
at the sam e temperatures, there \\as a slight ~verage decrease. Fou r, 
(10% ), showed an a verage increase of 2.3 %, varyi Ilg fr()ll1 J % to 3 % ; 
twenty-four, (60%), show ed no change; and twelve, (3°%), showecl an 
average decr ease of r.8%, va rying fr em 1% to 4%. 

The clarificati on of co ld milk affects the cream lin e to a sli gh tly greate r 
extent than clarifIcation of \\'arlll milk. The effect is again prohably clu e to 
the breaking up of cluste rs of fat glob ules . Cold milk is und oubtedly 
exposed longer than warm milk to th e centrifugal force in th e clarifie r 
bowl, for it flow s through more slo",,' ly clu e to its g reater viscosity caused 
by the lower temperature. In eith er case th e r ec1u cti oll i ~; so small <lS W 
make its effect scarceh ' noti ceahle in a milk hottle. Th e cream line on 
filtered cold mi lk is slig:htly sh orter than on Jiltered warm mi lk . Cold milk 
is more viscous and plugs the filkr cloth mu ch more r eaclily. This may 
break up fat globule clu sters a lld rem o\'(: a fe\\". The effec t is smaller than 
that of the clarifie r and is negli gi ble from the s tandpo int of th e milk 
plant operator. 

Effect of Processing on Sed~nlent Removal 

Relative removal of visible clirt Wd S determined hy making sed iment 
tests of the processe c1 batch es of milk. Of twenty-three cla rifi ed hatches 
the average percentage removal of visible dirt amounted to 1)1) .6 . But fiv e 
showed any trace of dirt remaining. These r esults arc shown in Tabl e 
XIII. Of nineteen hatch es filt e red , th e average removal of v isibl e clirt 
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amou nted to 09%. Seven shO\\"e 
fication and filtration of colel IT 

proportions of visible dirt r emo' 
so nearly id entical that it was t 
in f orm ati on . 

tInder orc1inary condi tions bo 
efficient in the removal of visiblt 
entirely, bu t the fille r particles 0 

may pass through. S uch particle 

Table XIII.-Effect on remova. 

T emperature 8. 
Pounds of Milll 40t 

Before C la rifying 

Dil'iv 
Dirt,y 
Dil'(,y 
Di rl,y 
Dil'(,y 
Ver y clirt,y 
Ve-ry dir LY 
Vcry d il'l.v 
Faii'ly <.: Ie·an 
Fairly cl e-an 
Ji'airly cl ean 
DirLy 
Dil'Ly 
Dirty 
Pairiy cl ean 
Fairly clean 
Dirt,y 
Dirty 
Dirty 
DirLY 
Dirty 
Dirty 
Very cli r Ly 

Clea 
Clca 
Few 
C lea 
Clea 
Clca 
Few 
Vcr} 
Olea 
Olca 
C lea 
(, lca 
Few 
Clea 
C lea 
Clea 
Clea 
Olea 
C lea 
Few 
Olca 
C lea 
Clca 

Table XIV.-Effect on the remf 

TcmperaLure 
Pounds or 1\ 1 ilk 

B efore Filie l'iug 

DirLy 
Dirt,y 
Dir ty 
Dir Ly 
V ory dirt y 
Very dirt . .\' 
I l C/.y dirty 
Dir ty ' 
Very dil't.y 
Vcry dirty 
Dirty 
Dirty 
Dirty 
DirLy 
Dirty 
Dirty 
Dirt,y 
Dirty 
Ycry llil·ty 

8;':; 
2,000 

(' lea 
Few 
Olr(t 
Olea 
(' lea 
Hl igll 
Fcw 
C tea 
Few 
Very 
C!ca: 
C lea : 
Olea: 
Oleal 
Olea 
Olea 
Clea: 
Sligh 
Fcw 
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amounted to 99%. Seven shO\\'cd traces of fine dirt remaining. T he clari
fication and filtration of cold milk had a lmost exactly the same relative 
proportion s of vis ibl e clirt r emoved as did warm milk. Th e results were 
so nearly identical that it\vas thought superflu ous to includ e th e tabular 
information. 

Under orelinan ' conditions both th e cla rifier and filter are r emarkably 
effic ient in the remova l of visib le dirt fro m milk. Coarse dirt is r emoved 
entirely, but the fine r pa rticles of muck and simila r finely divid ed particles 
may pass through. Such particles rarely show in a bottle to any ex tent . 

Table XIII.-Effect on removal of visible dirt by clarifying warm milk. 

Temperature 
Pounds of Milk 

B efore Clarifying 

DirLy 
Dirty 
Dir!.y 
Dirt,y 
Dirt,y 
Very dirty 
Very dirty 
Ver y d ir ty 
Fairlyelean 
Fairly clean 
Fairly clean 
D ir ty 
Dirty 
Dirty 
Fairly (' lean 
Fairly clean 
Dirt,y 
Dirty 
Dirty 
Dirty 
Dirty 
Dirty 
Very dirty 

80 
400 

no°r<' . 
700 

After C l arjfY in~ ___ I--.::'centage of Dirt Remo~ 

Clea,n 
C lean 
Few specks 
C lean 
O lean 
Clean 
Few specks 
Very sligh t deposi t 
C lean 
C lean 
C lean 
C lean 
F ew specks 
C lean 
C lean 
C lean 
C lean 
Clean 
C lean 
Few specks 
C lean 
C lean 
C lean 

100 
100 

9R 
]00 
100 
100 

99 
97 

100 
100 
]00 
100 
99 

100 
100 
100 
]00 
]00 
100 

98 
100 
100 
100 

Table XIV.-Effect on the removal of visible dirt by filtering warm milk. 

T emperature 
Pounds of Milk 

Before FilLering 

Dirty 
Dirty 
Dir ty 
Dirty 
Veryeli rt,y 
Very dirt,y 
Very dirty 
Dirty' 
Very dirt,y 
Very dirt,y 
Dir ty 
Dir ty 
Dir ty 
Dirty 
Dirty 
Dirty 
Dirt,y 
Dirty 
Very dirty 

8.'5 DO ° I<' . 
2,000 5, 000 , 

Afte r Filtering Percentage of D ir t Removed 

(' lean 
Few s pecks 
C loan 
O lean 
Clean 
Sligh t d e posit 
Pew specks 
C lean 
F ew specks 
Very s light clCl)(),~H 
O lean 
C lean 
C lean 
Clean 
Clean 
C lean 
C lean 
Slight d e posit 
Few specks 

100 
99 

100 
100 
100 

90 
9R 

]00 
9\J 
97 

100 
100 
100 
100 
100 
100 
100 

95 
97 
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MISCELLANEOUS OBSERVATIONS 

Efficiency of Filter Cloths 

Both the clarifier and filter must be cleaned at proper intervals or their 
efficiency will be reduced. This reduction begins when either become suf
ficiently charged with sediment that they are unable to take any further 
quantity of sediment from the milk passing through. Experimental results 
are shown in Table XV. 

It will be noted from Table XV that when warm milk has been run 
through a filter cloth for two hours there is shown an increase in the bac
terial plate count of the milk and a corresponding decrease in its keeping 
quality. The increasing numbers .of bacteria undoubtedly are due to the 
accumulation of contaminating material on the filter cloth. This would 
seem to make it desirable that filter cloths be changed after one and one-half 
hours use. Probably if milk were filtered at higher or lower temperatures 
than those recorded there would not be so great an increase in bacterial 
count. 

Table XV.-Effect of time factor on bacterial plate counts and keeping quality 
scores, when filtering warm pasteurized milk through the 

same filter cloth at 95 ° _110 ° F. 

Before Filtering After Filtering 

Trials Time Interval 
Plate Keeping Plate Keeping 
Count Quality Count Quality 
per c.c. Score per c.c. Score 

1 Beginning 1st haul' 33,000 05 24,000 65 
End 2nd houl' 25,000 70 250,000 45 
End 4th hour 30,000 65 2,000,000 40 

2 Beginning 1st hour 14,000 RO 24,000 70 
End 1st houl' 21,000 70 25,000 65 
End 2nd hour 13,000 65 80,000 55 
End 3rd hour 9,000 7.') 200,000 45 
End 4th hour 7,000 95 1,500,000 40 

Capacity of Filter Cloths 

The point at which a filter cloth had collected its capacity of foreign 
matter was noted by the observation of changes in the flow of milk: from 
the outlet pipe of the filter and by running sediment tests. This point is 
approximate only. It indicated a time at which the filter cloth should be 
replaced. The observations cover temperature ranges of 60° to 90° F. 
and both dirty and fairly clean milk. The results are given in Table XVI. 
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Table XVI.-To determine the voh 

Temperature 
Degrees F. 

90 
90 
80 
80 
70 
70 
60 
60 
70 
70 
60 
60 

Condition of 
Milk 

Fairly Clean 
Dirty 
Fairly Clean 
Dirty 
Fairly Clean 
Dirty 
Fairly Clean 
Dirty 
Fairly Clean 
Dirty 
Fairly Clean 
Dirty 

In general, the higher the tell 
changed, and, the cleaner the r 
cloth. The capacity of a singlE 
each 10° F. reduction in ten
capacity from 20 to 50 per cen 
the milk. A clean milk means r 
tion of the filter. Preheating i: 

Wash, 

The cost of filter cloths is an 
filter. To determine the effect 0 

a few cloths were used several ti 
before use each time. The mil 
Their efficiency after washing We 
The results are shown in Table: 

Table XVII.-Effect on sediment te 
pre 

Temperature 
Pounds of Milk 
Condition before filtering 

1,8 
Rat 

Times Previously 
Used 

Once 

Once 

Once 

Condition of :lVIilJ 
After Filtering 

Clean 
Few specks 
Few specks 
Clean 
Clean 
Slight deposit 
Few specks 
Very slight deposit 
Clean 
Clean 
Clean 
Few specks 
Clean 
Very slight deposit 
Few specks 
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Table XVI.-To determine the volume of milk efficiently filtered per unit c-f filter 
cloth. 

Change after following 
Temperature Condition of Size of number of Lbs. 

Degrees F. Milk Filter have passed through 

------------------
90 Fairly Cl ean 2!) in. 10 ,000 
!)O Dirty 2!) in. 5,000- 7,000 
80 Fairly Clean 29 in. 7,000- 9,000 
80 Dirty 29 in. 5,000- 6,000 
70 Fairly Clean 29 in. 5,000- 7,000 
70 Dirty 29 in. 3,000- 4,000 
60 Fairly Clean 29 in. 3,000-4,000 
60 Dirty 2H in. 2,000 
70 Fairly Clean 21 in: 2,000- 3,000 
70 Dir ty 2 1 in. 1,000- 2,000 
GO Fairly Clean 21 in. 700- 1,500 
GO Dirty 21 in. 500- 1,000 

In general, the higher the temperature the less often the filter must be 
changed, and, the cleaner the milk the greater the capacity of the filter 
cloth. The capacity of a single filter cloth is reduced to about 30% for 
each 10° F. reduction in temperature. Very dirty milk reduces the 
capacity from 20 to SO per cent depending upon the kind of sediment in 
the milk. A clean milk means much for the economic and efficient opera
tion of the filter. Preheating is also desirable. 

Washed Filter Cloths 

The cost of filt er cloths is an item of expense in the operation of a milk 
filter. To determine the effect of washing and steaming on their efficiency, 
a few cloths were used several times, being thoroughly washed and steamed 
before use each time. The milk filtered through them was fairly dirty. 
Their efficiency after washing was checked by means of the sediment tester. 
The results are shown in Table XVII . 

Table XVII.-Effect on sediment test of filtering milk through a used filter cloth 
properly washed. 

Temperature 70 
1,800 Pounds of Milk 

Condition before filtering Rather Dirty. 

Times Previously Condition of Milk Times Previously 
Used After FilLcring Used 

Once Clean Twice 
Few sp ecks 
Few specks 
Clean 
Clean 

Once Slight d eposit 
F ew specks Twice 
Very slight d eposit 
Clean 
Clean 

Once Clean 
Few specks 
Clean 
Very slight deposit 
Few specks 

Condition of Milk 
After Filtering 

Sli ght deposit 
Very slight deposit 
F ew specks 
Fairly clean 
Few specks 
Clean 
Very slight deposit 
F ew specks 
Slight deposit 
Slight deposit 
Very slight deposit 
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A filter cloth used once and sterili zed is st ill fairly efficient for removing 
sediment but not quite so much so as a new one. Its efficiency isrecluced 
to approximately 80 per cent by a second "washing. These statements apply 
to fairly dirty milk. Cloths may he used success fully a second or third time 
where the milk is fairly clean. In case of yery dirty milk it is proper to use 
a new cloth each tim e. 

SUMMARY 

I. The bacterial count as ShO\\"11 by th e plate meth od is increased after 
clarification. This increase is apparent, undoubtedly, and is du e to the 
breaking up of bacterial clun1ps. Filtrct t ion 'in th e maj ority of cases cloes 
not increase the bacterial count. 

II. The claril1er asserts some selective action in removing clumps of 
bacteria. Apparently the count of peptonizers is reduced. The filter shows 
very little selective action. 

III. Clarification slightly redu ces th e keeping quality of milk, probably 
due to a stimulation of the acicl proclucing bac teria . Filtration 11as no eifrct 
on keeping quality. 

IV. Neith er clarification nor fLltration aifec ts to any great extent the 
depth of the cream line. 

V. The clarifier removes over C)C)% of the visible sediment in milk. The 
filter is almost as effic ient. Temperature affects very littl e the effic iency of 
the clarifi er but lo\,\·e r temperatures increase the cFflciency of the fllt er 
slightly. 

VI. vVhen milk is filtered at temperatures from 90° to I IS ° F. the filter 
cloth should be changed each two hours. Cleanliness and temperature affec t 
the capacity of the filter cloth . \Vashin g reduces the effl cienc), of the filt er 
cloth. 
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