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MAY, 1893.

EXPERIMENTS IN THE MANUFACTURE OF CHEESE.

PART I. MANUFACTURE OF CHEESE FROM
NORMAL MILK RICH IN FAT.

PART II. STUDY OF CHEESE-RIPENING PROCESS.
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BULLETIN No. 54—NEW SERIES.

PART I..

MANUFACTURE OF CHEESE FROM NORMAL ,
MILK RICH IN FAT.

In the experiments made in the manufacture of cheese dur-
ing the season of 1892, we found no milk in any considerable
quantity that contained over 4.40 per cent. of fat. It was,
therefore, considered desirable to supplement the work of
last season by making cheese from milk containing fat va-
rying in amount from 4 to 5 per cent. The milk used varied
in its fat-content from 3.65 to 5.25 per cent. The milk con-
- taining 4.70 per cent. of fat and more came from the well-
known Jersey herd of Pittsford Farms, owned by Mr. W. F.
Hawley. These cows were in various stages of lactation,
but those in the earlier stage predominated, the milk of
strippers being excluded. The Jersey milk used came from a
selected portion of the 150 animals comprising the herd. The
milk used in the other experiments consisted mainly of the
mixed milk of our station herd and of a herd of grade Hol-
steins, the cows being in various stages of lactation.

The making of the cheese was done by Mr. E. L. Stone, of
Mannsville, N. Y., whose cheese-factories are justly noted for
the fine quality of their product.

For details relating to previous experiments, see Bulletins
37, 43, 45, 46, 47 and 50.
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TABULATED STATEMENT OF THE PRINCIPAL, CONDITIONS OF MANUFACTURE.

Ten-

Tem- p(:l‘l::~ Time

pera-{Ounces| Time | Time | ture |Time| from

No. ture |of ren-jrequir-| from to taken| rcach-
of Lbs. Lbs. of |netex- edfor| add- |which| {to ing re-
Ex- | Date. Kind of of of milk| tract milk to| ing cuard | heat | quired

peri- cheese made. |milk| green |wheu| uscd | begin |rennet| was to |temper-

m’t. used| cheese| ren- |per1000 to to |heated|98° Flature to
made.| net [lbs. of} thick- [cutting| after | or drivw-

was | milk.: en. curd. cut- |more.| ing

add’d. ting, whey.

etc.
1893. Fahr. Miu. | Min. | Fahr. | Min. | Miun.
Feb.
107 1 |Stirred-curd. | 570 68.0| 86 | 2 15 30 98°| 45| 240
108 2 “ “ 599 71.8| 85* “ 16 40 100° 55 85
109 4 “ ¢ 560 72.6| 86° “ 15 25 100 50 80
110 6 ¢ ‘ 509 67:8 89° “ 15 30 96° 55 45
111 8 ‘“ ¢ 845 94.7| 86% | 11 31 100~ 37 56
112 9 ‘o “ 640 73.4| 36° ‘ 20 45 994 43 80
113 10 ‘ ¢ 640! 73.6| 87° ¢ 16 28 | 100° 48 60
114 11 ¢ « 692 78.9/ 85° “ 13 27 100° 57 53
115 13 Cheddar. 906/ 105.4| 86° “ 15 31 98" 47 53
116 14 “ 623 71.2| 87° ‘“ 15 25 98° 60 85
117 15 ¢ 623 71.1] 85 “ 14 30 98° 55 85
118 16 “ 583 77.2| 857 ‘ 15 30 100° 52 46
119 17 | Stirred-curd. | 661] 75.5| 85° ¢ 22 38 999 58 44
120 18 « o 646/ 73.9 86° “ 25 60 98¢ 60 80
121 21 o ‘“ 414 53.0| 85° “ 15 49 98" 43 104
122 22 ¢ “ 460| 51.1) 85° ‘“ 11 25 98° 34 130
i | 23| e [d g | W[ 3| o | 3| 1%
7 (X3 [ . [
e | 23| « |284 3058 8°| « | 20 | 35 | 99°| 43| 99
126 24 Cheddar. 517 70.4| 85° ‘“ 12 22 98° 39 103
127 25 |Stirred-curd. | 522| 70.6| 86° “ 15 25 98¢ 30 6§
128 | 27 | Cheddar. | 933 122.8 852 | * 10 15 98° | 50| 77
129 | 28 |Stirred-curd.| 561 76.3| 86Y | ¢ 21 27 98° | 54 77
Mch.

130 L1 ¢ “ 528 73.0{ 87° | 2 21 40 982 | 5S4 | 100
131 2 ¢ o 520, 70.0| 85° | ¢ 17 27 984 43 70
132 3 ¢ “ 532 69.6| 85~ ¢ 9 20 99° 40 55
133 4 “ “ 523 71.3] 87° ¢ 9 15 99° 33 70
134 6 Cheddar. 892 114.3| 86° ¢ 13 26 98¢ 60 140
135 7 o 547 71.8 85° “ 10 25 97 60 75
136 8 “ 544/ 729 85° | 10 20 98° | 65 20
137 9 “ 494 63.2| 87° ¢ 9 32 100° 32 53
138 10 “ 476/ 61.4| 86° ‘ 11 21 98‘: 43 95
139 11 “ 445  56.3| 85° ¢ 13 27 98; 66 67
140 12 ¢ 804 89.9| 85° “ 15 26 98 60 162
141 13 “ 863 105.9| 85° ¢ 13 25 992 60 110
142 | 14 | Stirred-curd. |1018 118.1) 85° | 13 22 98 67 65
143 15 ¢ “ 1026 120.0| 87° “ 11 28 96? 60 75
144 16 Cheddar. 566 72.4| 86° “ 20 40 97°¢ 60 285
145 | 16 o 445 42.9) 85° | ¢ 14 20 | 98°| 42| 360
146 17 | Stirred-curd.| 929| 110.4| 85° ‘“ 13 31 98¢ 81 170
147 | 18 “ 696 89.5 85° | 14 25 98° | 55 78
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Statement of Results.

1. 'The time required for the milk to begin to thicken after
the addition of rennet varied from 9 to 25 minutes, and aver-
aged 15 minutes.

2. The time from adding rennet to cutting curd varied
from 15 to 60 minutes, and averaged 29 minutes.

3. 'The time required to heat to 98° F. after cutting and
stirring curd varied from 30 to 81 minutes, and averaged 50
minutes.

4. -The time from reaching 98° to drawing whey varied
from 20 to 360 minutes, and“averaged 100 minutes.

In general, it can be said that the behavior of the milk rich
in fat was in no way different from that of ordinary milk.
No special precautions had to be observed. The curd was as
firm as that made from average factory milk.

THE COMPOSITION OF THE MILK USED.

In the table presented below, the composition of the milk
is given for groups arranged according to the per cent. of fat
in the milk. The lowest, highest and average results are
given for each group and then the average of all.
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TABLE SHOWING COMPOSITION OF MILK BY GROUPS.

Lbs. Lbs. | Lbs.
No. Lbs. | Lbs. of Lbs. of of
of of of Lbs. |casein| of albu- |sugar,
sam-| water | solids | of fat | and |casein| men | ash,
ples in 100 | in 100 | in 100 | albu- in in letc., in
in 1bs. of | 1bs. of | 1bs. of |men in|100 16s./100 1bs.[100 1bs.
ar'p. milk. | milk. | milk. [100 1bs.| of of of
of milk. | milk. | milk.
milk.
Grour I. 3
Milk contain- Least...|86.87|12.46| 3.65| 3.10| 2.48| 0.62| 5.69
ing frow Greatest| 87.54113.13 ! 3.90| 3.39| 2.77| 0.64| 5.84
3.65 to 4.00 Average|87.2112.79| 3.80| 3.25| 2.62| 0.63| 5.74
per cent. of -
fat.
Group II. 8
Milk contain- Least...|86.42(13.25| 4.10| 3.23| 2.44| 0.64| 567
ing from Greatest|86.75|13.58 | 4.25| 3.49| 2.76| 0.79| 5.95
4.00 to 4.25 Average|86.63113.37 | 4.16| 3.36| 2.65| 0.71| 5.85
per cent. of
fat.
Group III. 8
Milk contain- Least...[86.20 [13.23| 4.30| 3.37| 2.69| 0.66| 5.56
ing from Greatest|86.77 | 13.80 | 4.50| 3.77| 3.00| 0.80| 5.91
4.25 to 4.50 Average|86.38 {13.62 | 4.37| 3.57| 2.87| 0.70| 5.68
per cent. of
fat.
Grour IV. 7
Milk contain- Least...|85.53[13.80| 4.55| 3.52| 2.86| 0.56| 5.73
ing from Greatest|86.20 | 14.47 | 4.75| 3.83| 3.06| 0.83| 6.01
¢ 450 to 4.75 Average|85.78 |14.22| 4.66| 3.69| 2.98| 0.71| 5.87
per cent. of
fat.
GROUP V. 10
Milk contain- ‘|Least...|8516|14.22| 4.80| 3.69| 3.01| 0.63| 5.73
ing from Greatest|85.78 (14.84| 5.00| 3.99| 3.16| 0.85| 6.05
4.75 to 5.00 Average|85.44 | 14.56 | 4.87| 3.88| 3.11| 0.77| 5.81
per cent. of
fat.
GRrOUP V1. 5
Milk contain- Least...|85.06(14.63| 5.10| 3.86| 3.05| 0.76| 5.52
ing from Greatest|85.37|14.94| 5.25| 4.01| 3.18| 0.85| 5.53
5.00 to 5.25 Average|85.20 | 14.80 | 5.18| 3.93| 3.12| 0.81| 5.69
per. cent. of
fat.
Average of all. 86.00/14.00) 4.56 | 3.65| 2.92| 0.73| 5.79
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Statement of Results.

1. Pounds of solids in one hundred pounds of milk.

The amount of solids in one hundred pounds of milk varied
from 12.46 to 14.94 1bs., and averaged 14.00 lbs.

2. Pounds of fat in one hundred pounds of milk.

The amount of fatin one huundred pounds of milk varied
from 3.65 to 5.25 1bs., and averaged 4.56 1bs.

3. Poutds of casein and albumen in one hundred pounds
of milk.

The amount of casein and albumen in one hundred pounds
of milk varied from 3.10 to 4.01 lbs., and averaged 3.65 lbs.

4. Pounds of casein in one hundred pounds of milk.

The amount of casein in one hundred pounds of milk varied
from 2.44 to 3.18 1bs., and averaged 2.92 1bs.

5. Pounds of albumen in one hundred pounds of milk.

The amount of albumen in one hundred pounds of milk
varied from 0.56 to 0.85 lbs., and averaged 0.73 1bs.

6. Pounds of sugar, ash, etc., in one hundred pounds of
milk.

The amount of sugar, ash, etc., in one hundred pounds of
milk varied from 5.52 to 6.05 lbs., and averaged 5.79 1bs.

RELATION OF CASEIN TO ALBUMEN IN NORMAL MILK
RicH N Far.

For a discussion of this subject in connection with the re-
sults of last season’s work, the reader is referred to Bulletin
No. 50, pp. 40-43.
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TABLE SHOWING RELATION OF CASEIN TO ALBUMEN IN MILK.

“Pounds of | Pounds of
- | Pounds of | Pounds of | Pounds of | casein for [albumen for Pounds of
No. of casein and | caseinin |albumien in| 100 1bs. of | 100 1bs. of casein for
Experi-  [albumen in | 100 1bs. of | 100 1bs. of | casein and | casein and | one 1b, of
ment. 100 1bs. of milk. millk. albunmien to-albumen to- albumen
milk, gether. gether. in millk.
125 3.10 2.48 0.62 80.00 20.00 4.00
148 3.24 2.60 0.64 80.25 19.75 4 06
111 3.39 2.77 0.62 81.73 18.27 4.47
112 341 2.75 0.66 80.64 19.36 4.17
118 3.23 2.44 0.79 75.55 24.45 3.09
122 3.28 2.64 0 64 80.50 19.50 ¢ 4.13
116 332 2.55 0.77 76 80 23.20 3.31
113 3.47 2.75 0.72 79.25 20.75 3.82
117 3.30 2.59 0.71 78.50 21.50 3.65
143 349 2.76 0.73 79.08 20.92 3.78
114 3.38 2.68 0.70 79.30 20 70 3.83
108 377 2.97 0.80 78.78 21.22 3.70
115 3.46 2.78 0 68 80.35 19.65 4.10
120 3.37 269 0.68 79.82 20.18 3.96
140 3.43 2.75 068 80.17 19.83 - 4.05
142 3.60 2.88 0.72 80.00 20.00 4.00
146 3.60 2.93 0.67 81.40 18.60 4.37
110 3.68 3.00 0.68 81 52 18.48 4.41
109 3.62 2.96 0.66 81.77 18.23 4.48
107 3.62 3.06 0.56 84.53 15 47 5.46
119 3.52 2.86 0.66 81.25 18.75 4.33
141 3.65 2.99 0.66 81.92 17.18 4.53
132 3.83 3.00 0.83 78.33 2167 3.60
138 3.76 2.94 0.82 78.20 21.80 3.60
137 - 3.73 2.96 0.77 79.35 20.65 3.84
144 3.76 306 0.70 81.38 18.62 4.37
129 398 3.16 0.82 79.40 20.60 3.85
131 393 3.13 0.80 80.40 19.60 3.90
139 3.72 3.09 063 83.06 16.94 4.90
147 3.69 3.01 0.68 81.60 18.40 4.42
123 3.93 3.13 0.80 80.40 19.60 3.90
135 3.93 313 0.80 80.40 19.60 3.90
121 3.86 3.08 0.78 80.00 20.00 4.00
134 3.89 3.16 0.73 81.23 18.77 4.33
126 3.99 3.14 0.85 78.70 21.30 3.70
136 3.88 3.06 0.82 78.86 21.14 3.73
124 4.00 3.18 0.82 79.50 20.50 3.88
128 3.94 3.12 0.82 79.20 20.80 3.80
130 4.01 3.16 0.85 78.80 21.20 3.72
127 3.86 3.10 ~ 0.76 80.30 19.70 4.08
133 3.86 3.05 0.81 79.00 21.00 3.76
TABULATED GENERAIL SUMMARY.
Pounds of casein Pounds of Pounds of Pounds of casein
and albumen in 100 casein in 100 1bs. | albumen in 100 for one 1b. of
1bs. of milk. of milk. 1bs. of milk albumen in milk.
Least. 3.10 2.44 0.56 309
Greatest. 4.01 3.18 0.85 5.46
Average. 3.65 2.92 0.73 4.00
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Statement of Results.

1. Pounds of casein in one hundred pounds of milk.

There were from 2.44 to 3.18 Ibs. of casein in one hundred
pounds of milk, with an average of 2.92 Ibs.

2. Pounds of albumen in one hundred pounds of milk.

The amount of albumen in one hundred pounds of milk va-
ried from 0.56 to 0.85 1bs., and averaged 0.73 1bs.

3. Pounds of casein for one pound of albumen.

For each pound of albumen in the milk the casein varied
from 3.09 to 5.46 1bs., and averaged 4 lbs.

The general results compared with those of last season ap-
pear to suggest that in. milk richer in fat there is a larger
proportion of casein relative to albumen than in milk less
rich in fat; that, in other words, in rich milk a larger propor-
tion of the nitrogen compounds can be utilized for cheese-
making. Further study is needed to confirm this statement,
but our results are suggestive on this point.

RELATION OF FAT T0 CASEIN IN NORMAL Mirk RicH ix Far.

For a discussion of this subject in connection with the re-
sults of last season’s work, see Bulletin No. 50, pp. 43-49.
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TABLE SHOWING RELATION OF FAT TO CASEIN IN NORMATI, MILK.

No. of
experiment.

Pounds of fat in
100 1bs. of milk.

Pounds of casein in
100 1bs. of milk.

Pounds of fat for one
pound of casein in
milk.

125
145
111
112
118
122
116
113
117
143
114
108
115
120
140
142
146
110
109
107
119
141
132
138
137
144
129
131
139
147
123
125
121
134
126
136
124
128
130
127
133

(e
[958

00 Q0 00 GO QO I ST ST ST OV U O o o o 00 09 09 09 1D 8D LD LD b i = 1= O 0O

OO UNODODNUNODTNNNTSNOOOSDIDhddCUoooSh

A R A A e e e e o oh T ¥ U
==\ aRNaNe

[ R S
[, ReReRe]

PR

QHHOMHMHOOHEHOOVOOVYROWOWWION WO ~T T

PRRREERNEENEEENRERRORRGRRRRERPRLPILWW

O bk

Il
[ N

NN it & G O n
l\)@(ﬂwo(ﬂ\OUI\O(J\U\\OU\OJlsJ(J'\OO\TO\\O\Dl\)mowch%aa&sgg;g&WO)-ﬂm'\7

A i i et et e e e b et e e b b b b e b e e e

NSO WU

TABULATED GENERAIL SUMMARY.

Pounds of
fat in 100 1bs. of milk.

Pounds of
casein in 100 1bs. of
milk.

Pounds of
fat for one pound of
casein.

Least...

Greatest ....

Average

3.65
5.25

4.56

2.44
3.18
2.92

1.41
1.72
1.56
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Statement of Results.

For each pound of casein in the milk, the amount of fat
varied from 1.41 to 1.72 Ibs., and averaged 1.56 lbs. As com-
pared with the results of last season’s work with milk vary-
ing in fat-content from 3.05 to 4.40 per cent., it shows a
much closer agreement than might be anticipated. [See
Bulletin No. 50., pp 44-47.] Over eighty per cent. of these
results are within one-tenth of a pound of the average of
last season’s work.

COMPOSITION OF THE WHEY.

TABULATED SUMMARY, GIVING COMPOSITION OF WHEY.

Pounds of Pouunds of | Pounds of Pounds of | Pounds of
water in 100 | solids in 100 | fat in 100 1bs. |casein and al-| sugar, ash,
1bs. of whey. | 1bs. of whey. !  of whey. bumen in 100 |etc. in 100 1bs.
' | 1bs. of whey. of whey.
Least. 92.50 6.34 0.20 0.84 5.51
-Greatest. 93.16 7.50 0.56 1.09 6‘27
Average. 92 85 7.15 0.33 0.97 5.85

A comparison of these results with those secured last
seasomn, shows very close agreement in fat, and fairly close
uniformity in respect to the other constituents. [See Bulle-
tin No. 50, p. 58.]

COMPOSITION OF THE GREEN CHEESE.

We present below the composition of the cheese arranged
in groups corresponding to the composition of the milk, as
given on page 236.
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TABLE SHOWING COMPOSITION OF GREEN CHEESE.

i Lbs. of
! Lbs. of | Lbs. of | Lbs.of | casein | Lbs. of
I water in | solids in | fat in 100 and sugar,
100 1bs. 01{100 1bs. of| 1bs. of |albumen | ash, etc.
" cheese. | cheese. | cheese. |in 100 1bs.|in 100 1bs.
. of checse.| of mill.

Group I
Cheese made from|Least. 3282 | 5812 | 31.13 | 21.13 | 524
milk containing/Greatest., 41.88 | 67.18 | 3640 | 2523 | 646
from 3.65 to 4.00[Average. 38.65 | 61.35 | 32.91 | 22.68 | 5.76
per cent of fat.

|
|
|

Grour II . ‘
Cheese made fromLeast. 3675 51.78 28 90 18 80 4.08
milk containing|Greatest.| 48.22 | 63.25 | 3491 | 23.22 | 6.58
from 4 to 4.25 per|Average.| 39.36 | 60.64 | 33.42 | 22.14 | 5.08
cent of fat.

Grour IIL
Cheese made fromLeast. 3408 | 58.72 | 31.13
milk containing|Greatest.| 41.28 | 65.92 | 35.78
from 4.25 to 4.50|Average.| 37.58 | 62.42 | 33.95
per cent. of fat.

™ W
e
00 &
[I*E SR
o
@
o

Group IV.
Cheese made from|Least. 33.95 | 61.84 | 33.90 | 22.14 | 411
milk containing|Greatest.| 38.16 | 66.05 | 36.40 | 23.70 7.21
from 4.50 to 4.75Average.| 36.10 | 63.90 | 3527 | 22.75 | 5.88
per cent. of fat.

Grour V.
Cheese made from{Least. 35.02 | 59.80 | 32.71 | 22.18 | 3.08
milk containing|Greatest.| 40.20 | 64.98 | 36.13 23.15 | 6.05
from 4.75 to 5.00|Average.| 37.90 | 62.10 | 34.60 | 22.54 | 4.96
per cent. of fat.

Grour VL
Cheese made fromlLeast. 36.00 | 59.80 | 33.87 | 21.57 | 3.62
milk containing|Greatest.| 40.20 | 64.00 | 36.51 | 23.12 5.61
from 5.00 to 5.28Average.| 37.55 | 62.45 | 35.61 | 22.18 | 4.66
per cent. of fat.

Average of all. 37.83 | 62.17 | 34.35 | 22.52 | 5.30
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Statement of Results.

1. Pounds of water in one hundred pounds of green cheese.

The amount of water in one hundred pounds of green
cheese varied from 32.82 to 48.22 Ibs., and averaged 37.83 lbs.

2. Pounds of fat in one hundred pounds of green cheese.

The amount of fat in one hundred pounds of green cheese
varied from 28.90 to 36.51 1bs., and averaged 34.35 Ibs.

3. Pounds of casein and albumen in one hundred pounds
of cheese.

The amount of casein and albumen in one hundred pounds
of cheese varied from 18.80 to 25.23 1bs., and averaged 22.52
Ibs.

ReraTION OF FAT TO CASEIN IN CHEESE MADE FROM NORMAT,
MILk rRICH IN FaT.

For a discussion of this subjeot in connection with the re-
sults of last season’s work, see Bulletin No. 50, pp. 63-65.
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TABLE SHOWING RELATION OF FAT TO CASEIN IN CHEESE.

Pounds of Pounds of Pounds of
No. of Pounds of fatin 100 1bs. casein in 100 fat for one
Experiment. fat in 100 1bs. of green 1bs. of green pound of
of milk. cheese. cheese. casein in
cheese.
125 3.65 31.20 21.68 1.44
145 3.85 36.40 25.23 1.44
111 3.90 32.23 22.95 1.40
112 4.10 33.30 22.67 1.46
118 4.10 28.90 -18.80 1.54
122 4.10 33.60 22.70 1.48
116 4.15 33.86 21.96 1.54
113 4.20 34.00 23.22 1.46
117 4.20 34.90 22.10 1.58
143 4.20 33 85 22.82 1.48
114 4.25 34.91 22.86 1.53
108 4.30 32.58 24.42 1.34
115 4.30 34 90 22.79 1.53
120 4.30 33.65 22.55 1.49
140 4.30 35.68 23.44 1.52
142 4,40 35,78 23.96 1.49
146 4.40 35.10 23.15 1.50
110 4,45 . 31.13 21.13 1.47
109 4.50 3277 21.23 1.52
107 4.55 35.62 23.22 1.50
119 4,55 36.40 23.70 1.54
141 4,@5 35.90 22.72 1.58
132 4.70 33.90 22.14 1.53
138 4.70 34.26 22.33 1.53
137 4,75 35.55 22.50 1.58
144 4,75 35.23 22.66 1.55
129 4,80 33.38 22.57 1.48
131 o 4.80 33.43 22.22 1.50
139 4,80 36.13 22.45 1.60
147 4.80 36.03 22.18 1.60
123 4,85 32.71 21.86 1.50
135 4.85 34.35 23.15 1.48
121 4.90 34.45 22.81 1.51
134 4.90 35.80 23.13 1.54
126 5.00 34.73 22.76 1.53
136 5.00 35.00 22.24 1.57
124 5.10 33.87 21.90 1.55
128 5.10 36.12 23.12 1.56
130 5.20 35.17 22.43 1.57
127 5.25 36.51 21.88 1.66
133 5.25 36.40 21.57 1.68
TABULATED GENERAL SUMMARY.
Pounds of fat In 100 |Pounds of casein in 100 Pounds of fat for one
1bs. of cheese. 1bs of cheese. ound of
casein in cheese.

Least........ 28.90 18.80 1.40

Greatest ..... 36.51 25.23 1.68

Average..... 34.35 22,52 1.52
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Statement of Results.

For each pound of casein in the cheese, the amount of fat
varied from 1.40 to 1.68 lbs., and averaged 1.52 lbs.

LOSS OF MILK-CONSTITUENTS IN CHEESE-
MAKING. :

TABLE SHOWING AMOUNT OF MILK-SOLIDS LLOST AND RECOVERED IN
CHEESE-MAKING.

Pounds of Pounds of Per cent. of

No. of Pounds of | millesolids | milk-solids Per cent. milk-solids

Experiment.| solids in 100 | 10st in whey | recovered in |,¢ 'mijik-solids | recovered in
1bs. of milk. | for 111031111?5' of cl]}f:sgffg:ﬂll?o lost in whey. cheese.
125 12.46 6.16 6.30 | 49.44 50.56
145 12.78 6.23 6.55 i 48.75 51.25
111 13.13 6.40 6.73 : 48.74 51.26
112 13.46 6.36 7.10 ! 47.25 52.75
118 13.25 6.39 6.86 48.23 51.77
122 13.33 6.58 6.75 49.36 50.64
116 13.26 6.27 6.99 47.28 52.72
113 13.56 6.40 7.16 47.20 52.80
117 13.25 6.18 7.07 46.64 53.36
143 13.58 6.18 7.40 45.50 54.50
114 13.30 6.23 7.07 46.85 53.15
108 13.68 6.10 7.58 44.60 55.40
115 13.33 6.24 7.09 46.81 53.19
120 13.23 6.17 7.06 46.63 53.37
140 13.64 6.27 7.37 46.00 54.00
142 13.75 6.13 7.62 44.60 55.40
146 13.80 6.30 7.50 45.65 54.35
110 13.77 5.96 7.81 43.30 56.70
109 13.76 5.95 7.81 43.24 56.76
107 14.10 6.22 7.88 44.10 55.90
119 13.80 6.36 7.44 46.10 53.90
141 14.17 6.25 7.92 44.10 55.90
132 14.40 6.30 8.10 43.75 56.25
138 14.47 6.25 8.22 43.20 56.80
137 14.37 6.17 8.20 42.93 57.07
144 14.26 6.32 7.94 44.32 55.68
129 14.57 6.34 8.23 43.50 56.50
131 14.52 6.29 8.23 43.32 56.68
139 14.36 6.25 8.11 43.52 56.48
147 14.22 6.22 8.00 43.74 56.26
123 14.82 6.45 8.37 43.52 56.48
135 14.65 6.32 8.33 43.14 56.86
121 14.25 6.37 7.88 44.70 . 55.30
134 14.84 6.51 8.33 43.90 56.10
126 14.63 6.38 8.25 43.60 56.40
136 14.77 6.37 8.40 43.13 56.87
124 14.87 6.38 8.49 42.90 57.10
128 14.63 6.21 8.42 42.45 57.55
130 14.73 6.27 8.46 42.57 57.43
127 14.94 6.28 8.66 42.03 57.97
133 14.83 6.21 8.62 41.88 58.12
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Statement of Resulls.

1. Pounds of solids in one hundred pounds of milk.

The solids in one hundred pounds of milk varied from 12.46
to 14.94 1bs., and averaged nearly 14 lbs.

2. Pounds of solids lost in whey for one hundred pounds
of milk.

The amount of solids lost in whey varied from 5.95 to 6.58
1bs., and averaged 6.27 1bs. ‘

3. Per cent. of solids in milk lost in whey.

The per cent. of solids in milk that was lost in whey varied
from 41.88 to 49.44, and averaged 44.80.

It appears from these results, and from those secured last
season, that the amount of milk-solids lost for a hundred
pounds of milk is fairly constant, being between 6 and 6.5
Ibs. The amount of milk-solids recovered in cheese varied
much more, ranging from 5.31 to 8.66 1bs. for milk containing
from 3 to 5.25 per cent. of fat. It appears that when the
milk-solids increase, the cheese-producing solids, the fat and
casein, increase, while the whey-solids, the albumen, sugar,
and ash, increase very little in comparison. It, therefore,
results that in rich milk a larger proportion of the solids is
utilized in cheese-making than in the case of poorer milk;
in other words, there is a smaller proportion of loss of milk-
solids in making rich milk into cheese.
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TABLE SHOWING AMOUNT OF FAT RECOVERED AND LosT IN CHEESE-

MAKING.

Pounds of Pouunds of Per cent. of

No. of Pounds of fat lost in fat recovered | Per cent. of | fatin milk

Experiment.| fat in 100 Ibs.| whey for 100 | in cheese for | fat in milk recovered in
of milk. 1bs. of millk. 100 1bs. of | lost in whey. cheese.

milk.

125 3.65 0.27 3.38 7.40 . 92.60
145 3.85 0.30 3.55 7.80 92.20
111 3.90 0.31 3.59 7.95 92.05
112 4.10 0.28 3.82 6.83 93.17
118 4.10 0.27 3.83 6.59 93.41
122 4.10 0.37 3.73 9.02 90.98
116 4.15 0.28 3.87 6.75 93.25
113 4.20 0.29 3.91 6.90 93.10
117 4.20 0.22 3.98 5.24 94.76
143 4.20 0.24 3.96 5.70 94.30
114 4.25 0.27 3.98 6.35 93.65
108 4.30 0.39 3.91 9.07 90.93
115 4.30 0.24 4.06 5.58 94.42
120 4.30 0.45 3.85 10.47 89.53
140 4.30 0.31 3.99 7.20 92.80
142 4.40 0.25 4.15 5.68 94.32
146 4.40 0.23 4,17 5.23 94.77
110 4.45 0.31 4.14 6.97 93.03
109 4.50 0.24 4.26 5.55 94.45
107 4.55 0.30 4.25 6.60 93.40
119 4.55 0.39 4.16 8.57 91.43
141 4.65 0.24 4.41 5.16 94.84
132 4.70 0.26 4.44 5.53 94.47
138 4,70 0.28 4.42 5.96 94.04
137 4.75 0.20 4.55 4.20 95.80
144 4,75 0.24 4.51 5.05 94,95
129 4.80 0.26 4.54 5.40 94.60
131 4.80 0.30 4.50 6.25 93.75
139 4.80 0.23 4.57 4.80 95.20
147 4.80 0.17 4.63 3.54 96.46
123 4.85 0.27 4.58 5.57 94.43
135 4.85 0.34 4.51 7.00 93.00
121 4.90 0.49 4.41 10.00 90.00
134 4.90 0.31 4.59 6.32 93.68
126 5.00 0.27 4,73 5.40 94.60
136 5.00 0.31 4.69 6.20 93.80
124 5.10 0.29 4.81 5.70 94.30
128 5.10 0.35 4.75 6.86 93.14
130 5.20 0.34 4.86 6.54 93.46
127 5.25 0.31 4.94 5.90 94.10
133 5.25 0.29 4.96 5.52 94.48

|
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Statement of Resulls.

1. Pounds of fat in one hundred pounds of milk.

The fat in the milk varied from 3.65 to 5.25 lbs. in one
hundred pounds of milk, and averaged 4.56 1bs.

2. Pounds of fat lost for one hundred pounds of milk.

The amount of fat lost in the whey varied from 0.17 to 0.49
" Ibs., and averaged 0.29 1bs. for one hundred pounds of milk.

3. Per cent. of fat in milk lost in whey.

The per cent. of fat in milk that was lost in the whey in
the process of manufacture varied from 3.54 to 10 per cent.,
and averaged 6.36 per cent.

In general, there was every appearance of slight loss of fat
in making cheese from the milk rich in fat; the whey was
clear and the loss in press was exceedingly small. These in-
dications were confirmed by the results of analysis. The
general results of our last season’s work are fully confirmed,
and all the facts secured go to show that milk rich in fat can
be made into cheese with a smaller proportion of loss than
milk less rich in fat.
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TABLE SHOWING AMOUNT OF CASEIN AND ALBUMEN RECOVERED AND
LosT 1IN CHEESE-MAKING.

Pounds of Pounds of Pounds of Per cent. of | Per cent. of
No. of casein and |casein and al-|casein and al-|casein and al-|casein and al-
Experiment.| albumen in |{bumen lost in|bunien recov-| bumen in |bttman inmilk
100 1bs. of whey for 100 | ered in whey | milk lostin | recovered in
milk. : 1bs. of milk. | for 100 lbs. of whey. cheese.
X i milk.
|

125 3.10 0.75 2.35 24.19 75.81
145 3.24 0.78 2.46 24.07 75.93
111 3.39 0.82 2.57 24.19 75.81
112 3.41 0.81 2.60 23.75 76.25
118 3.23 0.74 2.49 22.91 77.09
122 3.28 0.76 2.52 23.17 76.83
116 3.32 0.81 2.51 24.40 75.60
113 3.47 0.80 2.67 23.05 76.95
117 3.30 0.78 2.52 23.64 76.36
143 3.49 0.82 2.67 23.47 76.53
114 3.38 0.78 2.60 23.06 76.94
108 3.77 0.84 2.93 22.28 77.72
115 3.46 0.81 2.65 23.41 76.59
120 3.37 0.79 2.58 23.44 76.56
140 3.43 0.81 2.62 23.63 76.37
142 3.60 0.82 2.78 22.78 77.22
146 3.60 0.85 2.75 23.61 76.39
110 3.68 0.87 2.81 23.64 76.36
109 3.62 0.86 2.76 23.76 76.24
107 3.62 0.85 2.77 23,48 76.52
119 3.52 0.81 2.71 23.00 77.00
141 3.65 0.86 2.79 23.56 76.44
132 3.83 0.93 2.90 24,28 75.72
138 3.76 0.88 2.88 23.40 76.60
137 3.73 0.85 2.88 22.80 ° 77.20
144 3.76 0.86 2.90 22.87 77.13
129 3.98 0.91 3.07 22.86 77.14
131 3.93 0.94 2.99 23.92 76.08
139 3.72 0.88 2.84 23.65 76.35
147 3.69 0.84 2.85 22.76 77.24
123 3.93 0.87 3.06 22.14 77.86
135 3.93 0.89 3.04 22.65 77.3
121 3.86 0.94 2.92 24.35 \ 75.65
134 3.89 0.92 2.97 23.65 ! 76.35
126 3.9 0.89 3.10 22,30 |, 77.70
136 3.88 0.90 2.98 23.20 | 76.80
124 4.00 0.89 3.11 22.25 i 77.75
128 3.94 0.90 3.04 22.84 | 77.16
130 4.01 0.91 3.10 22.70 i 77.30
127 3.86 0.90 2.96 23.32 i 76.68
133 3.86 0.92 2.94 23.83 | 76.17
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Statement of Resulis.

1. Pounds of casein and albumen in one hundred pounds
of milk.

The amount of casein and albumen varied from 3.10 to 4.01
Ibs., and averaged 3.65 1bs. in one hundred pounds of milk.

2. Pounds of casein and albumen lost in whey for one
hundred pounds of milk.

The amount of casein and albumen lost in the whey varied
from 0.74 to 0.94 1bs., and averaged 0.85 lbs. in one hundred
pounds of milk.

3. Per cent. of casein and albumen lost in whey.

The per cent. of casein and albumen in milk that was lost
in the whey varied from 22.14 to 24.40 per cent., and averaged
23.30 per cent.

It will be seen that the proportion of loss was very uniform
and entirely within the limits of our last season’s work with
factory milk. All the facts thus far secured indicate that the
proportion of casein and albumen lost in cheese-making is
apt to be somewhat less in rich than in poorer milk.
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YI1ELD oF GrREEN CHEESE FrROM ONE HUNDRED POUNDS OF
MiLk.

The yield of green cheese from one hundred pounds of
milk varied from 9.75 to 14.20 1bs., and averaged 12.35 Ibs.

AMOUNT OF WATER RETAINED IN CHEESE MADE FROM ONE
HuxprED Pouxps oF MILK.

The amount of water retained in the cheese made from one
hundred pounds of milk varied from 3.20 to 6.39 1bs., and
averaged 4.70 Ibs. The variation in amount of water retained
in cheese is governed more or less by the composition of the
milk; that is, the larger the amount of fat and casein in one
hundred pounds of milk, the larger will be the amount of
water that the fat and casein will retain in the cheese ; but
serious variations are caused by difference in conditions of
manufacture, and it is possible so to influence the amount of
water retained in the cheese that the latter will have no
definite relation to the composition of the milk. It is un-
doubtedly true that the fat and casein have a different capac-
ity for retaining moisture, and that casein, naturally, under
like conditions, will retain more moisture than the same
amount of fat; but the results of our work do not suffice to
show that the amount of water retained in the cheese bears
any definite relation to the amount of casein in the cheese.

AMOUNT OF FAT RETAINED IN CHEESE MADE FrROM ONE
HunbprED PoUNDS OF MILK.

The amount of fat retained in the cheese made from omne
hundred pounds of milk varied from 3.38 to 4.96 lbs., and
averaged 4.27 1bs. When the fat in the milk increased, the
amount of fat retained in the cheese very closely followed the
increase of fat in the milk.

AMoUNT OF CASEIN RETAINED IN CHEESE MADE FrROM ONE
HunDrRED Pounps oF MILK.

The amount of casein retained in one hundred pounds of
cheese varied from 2.35 to 3.11 Ibs., and averaged 2.8( 1bs.
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TABLE SHOWING RELATION OF FAT IN MILK TO YIELD OF GREEN

CHEESE.
Lbs. of cheese| Lbs. of cheese
Lbs. of cheese| Lbs. of cheese| containing containing
No. of Lbs. of fat made from from one 36.5 per cent. | 30.5 per cent.
Experi- in 100 1bs. 100 1bs. of  [pound of fatinjof water made of water

ment. of cheese. millk. milk. from 100 1bs. | for 100 1bs.

. of milk. of fat

in milk.

125 3.65 10.84 2.97 9.93 2.72
145 3.85 9.75 2.53 10.32 2.68
111 3.90 11.20 2.87 10.61 2.72
112 4.10 11.47 2.80 11.19 2.73
118 4.10 13.25 3.23 10.81 2.64
122 4.10 11.10 2.71 10.64 2.60
116 4.15 11.43 2.75 11.02 2.66
113 4.20 11.50 2.71 11.28 2.69
117 4.20 11.40 2.71 11.14 2.65
143 4.20 11.70 2.80 11.66 2.78
114 4.25 11.40 2.68 11.14 2.62
108 4.30 12.00 2.79 11.95 2.78
115 4.30 11.63 2.70 11.17 2.60
120 4.30 11.44 2.66 11.12 2.60
140 4.30 11.18 2.60 11.62 2.70
142 4.40 11.60 2.64 12.01 2.73
146 4.40 11.88 2.70 11.82 2.70
110 4.45 13.30 2.99 12.31 2.77
109 4.50 13.00 2.89 12.31 2.74
107 4.55 11.93 2.62 12.42 2.73
119 4.55 11.43 2.51 11.73 2.58
141 4.65 12.28 2.64 12.48 2.69
132 4.70 13.10 2.80 12.77 2.72
138 4.70 12.90 2.75 12.95 2.76
137 4.75 12.80 2.70 12.92 2.72
144 4,75 12.80 2.70 12.51 2.64
129 4.80 13.60 2.84 12.97 2.70
131 4.80 13.46 2.80 12.97 2.70
139 4.80 12.65 2.64 12.78 2.67
147 4.80 12.85 2.68 12.61 2.63
123 4.85 14.00 2.89 13.19 2.72
135 4.85 13.13 2.71 13.13 2.71
121 4.90 12.80 2.61 12.45 2.54
134 4.90 12.82 2.61 13.13 2.68
126 5.00 13.62 2.72 13.00 2.60
136 5.00 13.40 2.68 13.24 2.65
124 5.10 14.20 2.78 13.40 2.68
128 5.10 13.15 2.58 13.27 2.60
130 5.20 13.82 2.66 13.35 2.57
127 5.25 13.53 2.58 13.66 2.60
133 5.25 13.63 2.60 13.63 2.60
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Statement of Results.

The amonnt of cheese made for each pound of fat in milk

If we cal-

culate the yield for cheese containing the same amount of wa-
ter (36.5 per cent.) as the average of our last season’s experi-
ments, the yield varied from 2.54 to 2.78 lbs. and averaged
2.651bs. Arranging the results contained in the above table
by groups, we have the following table:

Lbs. of | Lbs. of

Lbs. of cheese cheese
Lbs. of | cheese | contain-| contain-

Lbs. of cheese |made for| ing 36.5 | ing 36.5
fatin 100| made one per cent. | per cent.
pountds of| from 100 | pound of | of water | for one
millke. |pouuds of| fatin made | pound of

milk. mitk. from 100 | fatin

pounds of, milk.

milk.
Group 1.

Miik containing|Least....| 3.65 9.75 | 2.53 9.93 | 2.68
from 3.65 to 4.00Greatest..| 3.90 11.20 2.97 10.61 2.72
per cent. of fat|Average..| 3.80 | 10.60 | 2.79 | 10.29 | 2.71

Grovup II.

Milk containingLeast....| 4.10 11.10 2.68 10.64 2.60
from 4.00 to 4.25Greatest..| 4.25 13.25 3.23 11.66 2.78
per cent. of fat.|Average..| 4.16 | 11.65 | 2.80 | 11.11 | 2.67

Group III.

Milk containing|Least....| 4.30 11.18 | 2.60 11.12 | 2.60
from 4.25 to 4.50/Greatest..| 4.50 13.30 2.99 12.31 2.78
per cent. of fat.Average..| 4.37 | 12.00 | 2.75 | 11.79 | 2.70

Group IV.

Milk containing|Least....| 4.55 11.43 | 2.51 11.73 | 2.58
from 4.50 to 4.75|Greatest..| 4.75 13.10 2.80 12.95 2.76
per cent. of fat.Average..| 4.66 | 12.46 | 2.67 | 12.54 | 2.69

GRroupP V.

Milk containingLeast....| 4.80. 12.65 | 2.61 12.61 | 2.54
from 4.75 to 5.00|Greatest..| 5.00 14.00 2.89 13.24 2.72
per cent. of fat.Average..| 4.87 | 13.23 | 2.72 | 12,95 | 2.66

GRroup VI. )

Milk containingLeast....| 5.10 13.15 | 2.58 13.27 | 2.57
from 5.00 to S5.25/Greatest..| 5.25 14.20 | 2.78 13.66 | 2.68
per cent. of fat.[Average.. 5.18 | 18.67 | 2.64 | 13.46 | 2.60
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GENERAL SUMMARY OF THE RESULTS OF EX-
PERIMENTS IN THE MANUFACTURE
OF CHEESE FROM NORMAL
MILK, RICH IN FAT.

I. The Compositiou of Normal Milk, Rich in Fat.
1. Pounds of Solids in One Hundred Pounds of Milk.

The milk-solids in one hundred pounds of milk varied from
12.46 to 14.94 1bs., and averaged 14.00 1bs.

2. Pounds of Fat in One Hundred Pounds of Milk.

The fat in one hundred pounds of milk varied from 3.65 to
5.25 1bs., and averaged 4.56 1bs.

3. Pounds of Casein and Albimen in One Hundred Pounds
of Milk.

The casein and albumen in one hundred pounds of milk
varied from 3.10 to 4.01 Ibs., and averaged 3.65 1bs.

4. Pounds of Caseirn tn One Hundred Pounds of Milk.

The casein in one hundred pounds of milk varied from 2.44
to 3.18 1Ibs., and averaged 2.92 Ibs.

5. Pounds of Albumen in One Hundred Pounds of Milk.

The albumen in one hundred pounds of milk varied from
0.56 to 0.85 1bs., and averaged 0.73 lbs.

6. Relation of Casein to Albumen in Normal Milk.

For each pound of albumen in the milk, the casein varied
from 3.09 to 5.46 lbs., and averaged 4.00 lbs.

7. Relation of Fat to Casein in Normal Milk.
For each pound of casein in the milk, the fat varied from

1.41 to 1.72 1bs., and averaged 1.56 lbs.

II. The Composition of Whey.
1. Pounds of Solids in One Hundred Pounds of Whey.

The amount of solids in one hundred pounds of whey varied
from 6.84 to 7.50 1bs., and averaged 7.15 1bs.
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2. Pounds of Fat in One Hundred Pounds of Whey.

The amount of fat in one hundred pounds of whey varied
from 0.20 to 0.56 1bs., and averaged 0.33 1bs.

3. Pounds of Casein and Albumen in One Hundred Pounds
of Whey.
The amount of casein and albumen in one hundred pounds
of whey varied from 0.84 to 1.09 1bs. and averaged 0.97 Ibs.

L. The Composition of Green Cheese made from Normal Milk.

1. Pounds of Water in One Hundred Pounds of Green
Checese.
The amount of water in one hundred pounds of green

cheese varied from 32.82 to 48.22 lbs., and averaged 37.83
1bs. It was the most variable constituent of the cheese.

2. Pounds of Fat in One Hundred Pounds of Green Cheese.

The amount of fat in one hundred pounds of green cheese
varied from 28.90 to 36.51 Ibs., and averaged 34.35 lbs.

3. Pounds of Casein in One Hundred Pounds of Green
Cheese.

The amount of casein in one hundred pounds of green
cheese varied from 18.80 to 25.23 1bs., and averaged 22.52 Ibs.

4. Relation of Fat to Casein in Cheese.

For each pound of casein in the cheese, the amount of fat
varied from 1.40 to 1.68 lbs., and averaged 1.52 1bs.

IV. Loss of Milk-Constituents in Cheese-Making.
7. Loss of Milk-Solids in Cheese-Makiug.

a. 'The amount of milk-solids in one hundred pounds of
milk that was lost in the whey in cheese-making varied from
5.95 to 6.58 1bs., and averaged 6.27 1bs.: this was equivalent
to from 41.88 to 49.44 per cent. of the solids in the milk, with
an average of 44.80 per cent.

b. 'The per cent. of solids in the milk lost in the whey di-
minished as the fat increased.
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2. Lossof Fat in Cheese-Making.

a. 'The amount of fat in one hundred pounds of milk that
was lost in the whey in cheese-making varied from 0.17 to
0.49 1bs., and averaged 0.29 lbs. (nearly 5 ounces); this was
equivalent to from 3.54 to 10 per cent. of the fat in milk, with
an average of 6.36 per cent.

b. The proportion of fat in milk that was lost in cheese-
making was entirely independent of the amount of fat in the
milk. 'The variations in loss were due either to the condition
of the milk or to some special conditions employed in manu-
facture.

3. Loss of Casern and Albumen in Cheese-Making.

a. 'The amount of casein and albumen in one hundred
pounds of milk that was lost in the whey in cheese-making
varied from 0.74 to 0.94 1bs., and averaged 0.85 Ibs.: this was
equivalent to from 22.14 to 24.40 per cent. of the casein and
albumen in the milk, with an average of 23.30 per cent.

b. . The proportion of casein and albumen lost in cheese-
making was, in general, very uniform and was little influ-
enced by variation in the conditions of manufacture.

V. Influence of Composition of Milk on Yield of Cheese.

1. Yield of Green Cheese from One Hundred Pounds of
Milk.

From one hundred pounds of milk, there were made from

9.75 to 14.20 1bs. of green cheese, the average being 12.35 1bs.

2. Pounds of Milk required to make One Pound of Cheese.
There were from 7.04 to 10.25 lbs. of milk required to make
one pound of cheese, 8.10 1bs. being the average.
3. Amount of Water retained in Cheese made from One
Hundred Pounds of Milk.

The amount of water retained in the cheese made from one
hundred pounds of milk varied from 3.20 to 6.39 lbs., and
averaged 4.70 lbs.
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4. Amount of Fat retained in Cheese made from: One Hun-
dred Pounds of Milk.

The amount of fat retained in cheese made from one hun-
dred pounds of milk varied from 3.38 to 4.96 lbs., and aver-
aged 4.27 lbs. The variation in the amount of fat retained
in the cheese made from one hundred pounds of milk followed
very closely the variation of fat in ome hundred pouuds of
milk.

5. Amount of Casein and Albumen retained in Cheese made
Srom Onc Hundred Pounds of Milk.

The amount of casein and albumen retained in the cheese
made from one hundred pounds of milk varied from 2.35 to
3.11 1bs., and averaged 2.80 Ibs.

6. Relation of Fat in Milk to Yield of Green Cheese.

Fach pound of fat produced from 2.53 to 3.23 1bs. of cheese,
the average being 2.71 lbs. :



BULLETIN No. 54—NEW SERIES.
PART 71.

STUDY OF THE CHEESE-RIPENING PROCESS.

In Bulletin No. 37, pp. 705-711, are given the results of a
preliminary study of the cheese-ripening process, and the
reader is referred to the above Bulletin for a general discus--
sion of the chemical changes produced by the ripening of
cheese and the causes of such changes.

In October, 1892, several cheeses were made under dlfferent
conditions with special reference to studying in them the
chemical changes that take place in the ripening process.
The details of the experiments are described in Bulletin No.
47, Part II, pp. 276-306. 'These cheeses were kept under the
same conditions. After the first month the temperature of
the room in which they were kept averaged 60° F., without
extreme variations.

The special conditions of manufacture to which it is desired

“ to call attention in this connection are given below:

Experiment No. 101. The milk from which this cheese was
made contained added cream. (See Bulletin No. 47, Part 11,
p- 276.)

Experiment No. 102. The milk from which this cheese was
made had nearly half of its fat removed. (See Bulletin No.
47, Part II, p. 276.)

Fxperiment No. 103. In this experimenta portion of the
milk had been exposed to foul air. (See Bulletin No. 47, Part
I1, p. 276.)

Experiment No. 104. By the conditions of manufacture
employed, an cxcessive amount of moisture was retained in
the cheese.

Experiments No. 105 and 106 were alike in every respect
except in amount of rennet used; in 105, 3 ounces of Hansen'’s
rennet extract were used, while in 106 9 ounces of the same
extract were used.

In the table below is given the composition of the different
cheeses when green and when five months old.
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Torar L,oss oF WEIGHT IN THE RIPENING OF CHEESE.

TABLE SHOWING L,0Ss OF WEIGHT IN FIVE MONTHS.

Cheese made from 100 1bs of milk.
No. of Weight when Weight when |Loss of weight in/Pounds of loss in
Experiment. green. five months old.| five months. |weightfor 1001bs
of cheese in five
months.
101 14.16 12.18 1.98 14.00
102 10.00 8.62 1.38 13.80
103 11.70 10.10 1.60 13.68
104 12.44 10.30 2.14 17.20
105 11.80 10.40 1.40 11.87
106 11.64 10.40 1.24 10.65

Statement of Resulls.

1. 'The loss of weight for five months varied from 10.65 to
17.20 1bs. for one hundred pounds of cheese and averaged
13.53 1bs.

2. 'The proportion of total loss of weight was practically
the same in the cream cheese as in the skim-milk cheese.

3. The loss of weight was greatest in cheese No. 104,
which contained, when green, the largest amount of water of
any cheese made from normal milk.

L.oss oF WATER IN RIPENING OF CHEESE.

TABLE SHOWING L,0SS OF WATER IN FIvE MONTHS.

In cheese made from 100 1bs. of mills.
- Pounds of Per cent. of Pounds of
No. of Pounds of water in Pounds of water in water lost in
Experiment.water in green| cheese wheu | water lost in | green cheese | five months
cheese. five months | five months. lost in five for 100 1bs.
old. months. of cheese.
101 5.40 3.64 1.76 32.60 12.43
102 4.27 3.28 0.99 23.20 9.90
103 4.40 3.23 1.17 26.60 10.00
104 5.34 3.48 1.86 34.83 14.95
105 4.67 3.7 0.96 20.56 8.14
106 4.60 3.61 0.99 21.52 8.50
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Statement of Resulls.

1. 'The per cent. of water in the cheese that was lost in
five months varied from 20.56 to 34.83 per cent. and averaged
26.58 per cent.

2. 'The cream-cheese lost more water than the skim-milk
cheese, but these results are not fully comparable, because
the cream-cheese was made into two small cheeses and the
skim-milk cheese was made into a single cheese, and the
cream-cheese, therefore, had considerably greater surface in
proportion to its weight.

3. Cheese No. 104, which when green contained the largest
amount of water of any of the cheeses made from normal milk,
lost a larger proportion of its water than any other cheese.

4. 'The amount of water lost in five months for one hun-
dred pounds of green cheese varied from 8.14 to 14.95 1bs. and
averaged 10.60 1bs.

Loss or Sorips IN RiPENING OF CHEESE.
"TABLE SHOWING L,0ss oF SoLips IN FIVE MONTHS.

In cheese made from 100 1bs. of milk.

Pounds of Pounds of Pounds of Per cent. of Pounds of
No. of solidsin solids in solids lost in solids in solids lost for
Experiment.| cheese when | cheese when | five months. |cheese lostin 100 1bs of
. green. five months five months. | green cheese.
old

101 8.76 8.54 0.22 2.50 1.57
102 5.73 5.34 0.39 6.80 3.90
103 7.30 6.87 0.43 5.90 3.68
104 7.10 6.82 0.28 4.00 2.25
105 7.13 6.69 0.44 6.17 3.73
106 7.04 6.79 0.25 3.55 2.15

Statement of Results.

1. The per cent. of solids in the cheese that was lost in five
months varied from 2.50 to 6.80 per cent. and averaged 4.82
per cent.

2. 'The skim-milk cheese lost more than twice the amount
of solids lost by the cream-cheese and a larger amount than
any other cheese. The cream cheese lost a smaller amount
of solids than any other cheese.
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3. Of the cheeses made from normal milk cheese No. 104
which, when green, contained the largest amount of water
and in ripening lost the largest amount of water, lost the
smallest amount of solids except one.

4, The amount of solids lost for one hundred pounds of
green cheese varied from 1.57 to 3.90 lbs. and averaged 2.88
1bs. '

TI.oss oF FatT aND CASEIN IN RIPENING OF CHEESE.

TABLE SHOWING L,08s OF FAT AND CASEIN IN FIvE MONTHS.

In cheese made from 100 1bs, of milk.
Pounds of Pounds of Per cent. | Pounds of
Pounds of| fatin Pounds of | casein in |Pounds of| of casein |casein lost
No. of fat in cheese casein in cheese [casein lost| in cheese [for 100 1bs.
Exper- green |when five green |when five| infive |lost in five| of green
iment. cheese. months cheese. months months. months. cheese.
old. old.
101 5.40 5.40 2.77 2.62 0.15 5.42 1.06
102 2.31 2.34 2.81 2.59 0.22. 7.83 2.20
103 4.15 4.03 2.76 2.56 0.20 7.25 1.71
104 3.84 3.77 2.81 2.70 0.11 4.00 0.90
105 3.79 3.78 2.81 2.65 0.16 5.69 1.35
106 3 3.78 2.83 2.64 0.19 6.71 1.63

Statement of Resulls.

1. A comparison of the second and third columus in the
table above shows that there was no loss of fat in ripening.
The cream-cheese at no time showed any leakage of fat, as
the temperature was kept sufficiently low to prevent such loss.

2. In every case there was a loss of casein or nitrogen
compounds, varying in amount from 0.11 to 0.22 Ibs. and av-
eraging 0.17 1bs. for the cheese made from one hundred pounds
of milk; or, calculating the loss of casein for one hundred
pounds of cheese, the amount varied from 0.90 to 2.20 lbs.
and averaged 1.48 1bs.

3. 'The loss of casein was greatest in the skim-milk cheese
and least, with one exception, in the cream-cheese.

4. 'The loss of casein was a little greater in the cheese
which contained the larger amount of rennet.
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Cuemical, CHANGES PRODUCED IN CASEIN BY RIPENING OF
CHEESE. :

TABLE SHOWING AMOUNT OF NITROGEN IN DIFFERENT FORMS IN
CHEESE.

In one hundred pounds of cheese.

| Pounds

Pounds | Pounds | Pounds | Pounds | of nitro-

No. of . Pounds | of nitro-| of nitro- | of nitro-| of nitro-| gen in
Experi- | Age of cheese | of nitro-| genin gen in gen in gen in | form of
ment. | when analyzed. gen. forms forms | form of | form of |ammoni-
insoluble| soluble | albumi- | amides. | um com-
in water.|in water.| mnoids. pounds.
101 Green........ 3.09 2.99 0.10 —_— _— e
101 |Five months.| 2.92 1.80 1.12 2.64 0.28 0.078
102 |Green........ 4.43 4.25 0.18 —— R R
102  |Five months.| 4.09 2.89 1.20 3.61 0.48 0.103
103 Green' ........ 3.73 3.57 0.16 —_ e _—
103 |Five months.| 3.46 2.35 1.11 3.09 0.37 0.101
104 Green........ 3.62 3.36 0.26 —_— _—
104 Five months.| 3.43 2.45 0.98 3.17 0.26 0.083
105 |Green........ 3.76 3.63 0.13 - —_ —_—
105 Five months.| 3.55 2.22 1.33 3.11 0.44 0.124
106 Green........ 3.84 3.72 0.12 —_— _
106 Five months.| 3.59 1.89 1.70 3.09 0.50 0.126

Statement of Results.

1. Comparing the cheese when green and when five months
old, we see that the amount of nitrogen compounds soluble in
water has largely increased.

2. 'The amount of nitrogen compounds insoluble in water
had largely decreased. ‘

4. 'The cheese when green contained no nitrogen in the
form of amide compounds, while it contained from 0.26 to 0.50
per cent. of these compounds at five months.

4. 'The cheese when green contained no nitrogen in the
form of ammonium compounds, while it contained 0.078 to
0.126 per cent. at five months.

In the table below, we give the percentages of nitrogen in
cheese in the different forms, or the pounds of nitrogen in
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different forms for one hundred pounds of nitrogen (or casein)
in the cheese.

TABLE SHOWING POUNDS OF NITROGEN IN DIFFERENT FORMS FOR
ONE HUNDRED PoUNDS OF NITROGEN IN CHEESE.

Per cent. of | Per cent. of | Per cent. of | Per cent. of
No. of Age of cheese nitrogen in nitrogen in nitrogen in nitrogen in
Experi- | when analyzed. [cheese solublelcheese in formicheese in fogm|cheese in form
ment. in water. [of albuminoid| of amide jof ammonium
compounds. | compounds. | compounds.
101  |Green........ 3.24 —_ —
101 |Five months.. 38.36 90.40 9.60 2.67
102 |Green........ 4.06 — —
102 |Five months.. 29.34 88.26 11.74 2.52
103 |Green........ 4.32 —_— —_—
103  |Five ionths.. 32.08 89.30 10.70 2.92
104 |Green........ 7.19
104 |Five months..| 28.57 92.42 7.58 2.42
105 |Green ........ 3.46 e —_
105 [Five months..| 37.46 87.60 12.40 3.50
106 (Green........ 3.12
106 |Five months.. 47.33 86.07 13.93 3.51

Statement of Results.

1. With a single exception, the cheese made from skim-
milk contained the smallest proportion of soluble nitrogen
compounds at five months.

2. 'The cheese made from milk containing added cream
contained, with a single exception, the largest proportion of
soluble nitrogen compounds at five months.

3. 'The cheese containing the largest amount of rennet
contained considerably more of the soluble nitrogen com-
pounds than did any other cheese at five months.

4. 'The amount of soluble nitrogen compounds varied from
28.57 to 47.33 per cent. of the total nitrogen in the cheese and
averaged 35.52 per cent.

5. 'The per cent. of nitrogen in the form of albuminoid
compounds, at five months, varied from 86.07 to 92.42 per
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cent. of the total nitrogen in the cheese and averaged 88.34
per cent.

6. The per cent. of nitrogen in the form of amide com-
pounds varied from 7.58 to 13.93 per cent. of the total nitrogen
in the cheese and averaged 11.66 per cent.

7. 'The per cent. of nitrogen in ammonium compounds
varied from 2.42 to 3.51 per cent. and averaged 2.92 per cent.
of the total nitrogen in the cheese.

GENERAL SUMMARY OF RESULTS RELATING TO
THE CHANGES THAT TAKE PLACE IN
THE RIPENING OF CHEESE.

I. Total Loss of Weight in Ripening of Cheese.

In five months the loss of weight varied from 10.65 to 17.20
1bs. for one hundred pounds of cheese and averaged 13.53 lbs.

IL. Loss of Water in Ripening of Cheese.

In five months the loss of water for one hundred pounds of
cheese varied from 8.14 to 14.95 lbs. and averaged 10.60 1bs.;
this was eqvivalent to from 20.56 to 34.83 per cent. of the
water in the cheese, with an average of 26.58 per cent.

I1I. The Loss of Solids in Ripening of Cheese.

In five months the loss of solids for one hundred pounds of
cheese varied from 1.57 to 3.90 lbs. and averaged 2.88 lbs.;
this was equivalent to from 2.50 to 6.80 per cent. of the solids
in the cheese, with an average of 4.82 per cent.

IV. Loss of Fat in Ripening of Cheese.
There was practically no loss of fat in five months.

V. Loss of Casein in Ripening of Cheese.

In every case there was a loss of casein (nitrogen com-
pounds) varying in amount from 0.90 to 2.20 lbs. for ome
hundred pounds of cheese, and averaging 1.48 Ibs.; this was
equivalent to from 4 to 7.83 per cent. of the total casein in the
cheese, with an average of 6.15 per eent.
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VI. Changes in Form of Casein in Ripening of Cheese.

1. In every case the amount of soluble nitrogen compounds
increased very much in five months. In the cheese, when
green, the amount of nitrogen in soluble form varied from
0.10 to 0.26 1bs. in one hundred pounds of cheese, and
averaged 0.16 lbs., which is equivalent to from 3.12 to 7.19
per cent. of the total nitrogen in the cheese, with an average
of 4.23 per cent. When five months old, the amount of soluble
nitrogen varied from 0.98 to 1.70 1bs. in one hundred pounds of
cheese and averaged 1.24 lbs., which is equivalent to from
28.57 to 47.33 per cent. of the total mitrogen in the cheese,
with an average of 35.52 per cent. '

2. 'The cheese, when green, contained no nitrogen in the
form of amide compounds, while, at five months, there were
contained from 0.26 to 0.50 lbs. in one hundred pounds of
cheese, with an average of 0.39 1bs., which was equivalent to
from 7.58 to 13.93 per cent. of the total nitrogen in the cheese
with an average of 11.66 per cent.

3. 'The cheese, when green, contained no nitrogen in the
form of ammonium compounds, while, at five months, there
were contained from 0.078 to 0.126 1bs. in one hundred pounds
of cheese, with an average of 0.1031bs., which was equivalent
to from 2.42 to 3.51 per cent. of the total mitrogen in the
cheese, with an average of 2.92 per cent.

4. The cheese,.in the manufacture of which the largest
amount of rennet was used, contained considerably more of
the soluble nitrogen compounds than did any other cheese at
five months.

5. The cheese made from partially skimmed milk contain-
ed the smallest proportion of soluble nitrogen compounds at
five months, while the cheese made from milk containing
added cream contained, with a single exception, the largest
proportion of soluble nitrogen compounds.



