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REVIEW OF LITERATURE

Flavor development in cheese made from pasteurized milk

Wilster (55) estimates that half of ell the cheddar
cheese produced in the United States is made from pasteurized
milk, He further believes that eventually all cheese
factories manufecturing cheddar cheese will pasteurize their
milk, Meny of the difficulties encountered in large scale
cheese production from raw milk have been eliminated by
pasteurizaetion, A higher quality more uniform product has
been the result. Van Slyke and Price (51) end Wilster (55),
however, report that in spite of all the advantages gained
by pasteurization of cheese milk, slower curing cheese is
produced which does not develop typical chedder flavor to
the same degree as cheese made from raw milk, Pette (39)
also found that cheese mede from pasteurized milk does not
develop good flavor, He attributed it to the weakening of
rod-shaped lactic acid bacteria, end probably intestinal
bacteria that were accidentally present in milk,

Meny experiments have been performed in en effort to
determine the organism or group of orgenisms responsible for
the more rapid flavor production in rew milk cheese, This
work has been done with the view of artificially inoeculating
the flavor-producing organisms of raw milk cheese into the
pasteurized milk cheese in order to increese its rate of
ripening end flavor development., With the exception of cer-

tain lactobacilli (33) and to a limited extent a micrococei
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(2), no bacteria have been found that have materially alded
in the development of good cheddar cheese flavor.

Curing temperature

The part played by curing temperatures on the flavor
production in cheddar cheese has been widely demonstrated.
Extensive experiments conducted by Senders et al. (41) on
the effect of curing temperatures on the rate of curing and
development of flavor in cheddar cheese showed that cheese
cured at 60° F. ripened faster and developed more flevor than
cheese cured at 50° F, However, high quality milk was
essential in meking cheese for rapid curing at 60° F, Wilson
et al, {(54) reported thaet 1f cheese is destined as & result
of some inherent defect in the meking process to have a score
below 92, it will have & relatively higher score if it is
cured at 34° F, than if it is cured at 50° P, The same authors
found that cheese made from milk of good gquality and by good
cheesemaking methods can be cured at temperatures as high
as 50° F, with reasonasble certainty of developing a clean
and charecteristic chedder flavor. Cheese made from
bacteriologically poor milk or by poor methods should be cured
at 34° F., in order to suppress the defects as much as possible,

Streptococcus feecalis cheese starter

Dahlberg and Kosikowsky (14) recently isolated a strain

of Streptococcus fsecalis from human stools which showed

promise as a cheese starter organism, end which, they believed,
might increase the flavor development of cheddar cheese,

They found Streptococcus faecalis to have characteristics of

special significance in cheese. It grows well at 106° F, in
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Table 2, The titratable acidity of 8 trials of commercial
lactic and DK bulk starters incubated for 14 to
15 and 15 to 16 hours respectively.

Trial Commercial lactic starter DK starter

A 0.79 0,60

B 0.79 0.60

C 0,81 0.67

D 0.81 0.63

B 0,87 0,68

F 0.79 0.72

G 0.80 0.68

H 0.87 0.70
Avg. 0.816 0,660

At the time of dipping there was still very little
varistion in acidity due to the starters used, however, the
inoculation of 0.53 percent DK plus 0.53 percent lactic starter
showed & slightly lower titratable acidity then the other two
starter combinations., There were marked differences, however,
between the amounts of acid produced by the three starter
combinations et the time of milling the curd. Both the titra-
table acidity and pH showed the greatest amount of milling
acid to be produced by the inoculation of 0.75 percent lactic
plus 0.375 percent DK sterter, The commercial lactic starter
wes @ little lower in scid production, and the inoculation of
0.53 percent lactie plus 0,53 percent DK starter produced a
considerably lower acidity at milling than did either of the

other two starter combinations.
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Table 4. naly ol the titratable acidity
duriz the manufacture of 24 bat
of cli e with UK and commercial

lactic

Sources of

Variation Freedom Sguare "F" factor
3 bBetween
gtarters 2 0209.75 16 ,063%*
8 Between J U
trials 7 1498,16 4,614%%
Error (a) 14 324,50
S_Stages 2 622162,65 1057,632%*

4 4446,50 2.509"%
Error (b) 588,26

K33 T

Highly oignificant

Table 4a, Significance™ of the difference between the mean
titratable acidity values obtained for 2 MK
starter combinations end comie ial lactic starter
in the manufacture of 24 bate 3 of cheddar cheese,

Vifference from

Starter mean Value control
1- Control 282640
[ 205.2 N W
B L5305 64 NS
* Least Significant Difference ** Highly Significant
15.480 at p = 0,01 N5 No Significance

11.654 at p = 0.05
lots 0.75% commercial lactic starter
lots 0,53% DK plus 0,55 commercial lactic starter
lots 0.375% DK plus 0.75% commercial lactie s

1=
P

B
Lo}
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Statlistically, as shown in table 4a, there was & highly
significant difference between the acld production of the str=-
alght commercial lactic sterter end the mixture of 0,53 percent
commercial lactic plus 0,53 percent DK starter throughout the
cheesemaking process, The heavy inoculation of DK starter tend-
ed to retard the development of ascid, Where 0,375 percent DK
starter was used with 0,75 percent commercial lectic starter
there wes a slight increase in acid development over the 0.75
percent commercial lactic starter, but the increase was not
significant.

The difference in acid production between trials was
barely highly significent, This variation may have been due
to veriations in the starter activity from day to day.

The results tend to show that at the time of cutting the
curd there was no difference in the acid production of the 3
starter combinations used. However, as the process continued the
rate of acid production by the 0.75 percent lactic plus 0.375
percent DK starter was slightly greater then the 0.75 percent
lactic starter, and the combination of 0.53 percent lactiec plus
0.53 percent DK starter showed a significently lower rate of
acid production than 0.75 pereent lactic starter,

Appearance of curd during cheddaring

During the cheddaring process the curd made from milk con-
taining the greatest concentretion of DK cheese starter showed
marked differences in texture and matting properties from the
curd made from milk inoculated with lectic starter only.

The curd made with the heavy inoculation of DK starter

matted less readily and had & harder more granular consistency,
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=

'here wag more 4ifficulty encountered in the repid expulsion of

)

whey, end the slabs of cheese curd did not flatten end produce

gree of elasticity es the curd made with lactic
starter slone, Cutting into the curd prior to milling revealed
slightly more openness and less hesling qualities in the heavily
inoculauted DK curd than in the straight lasctic curd, There
seemed to be no detectable difference in the nature of the ocurd

maede with 0,75 percent lsctie plus 0,375 percent DK starter
and thet made with 0.75 percent isctic starter alone,

The slabs of curd containing the 0,75 percent commercial
lactic sterter inoculation and those conteining the 0,75 percent
lactic plus 0,375 percent DK starter inoeculation cheddared
more rapidly and beceme more plisble then the curd mede with
0e53 percent DK sterter plus 0,53 percent lactie starter,

The differences in the appearunce of the curd during
cheddaring were probably due to the variation in the acid pro-
duction between dipping and milling. The development of good
matting and pliebility in cheddar cheese curd during the
cheddaring process is dependent upon the rete of acld pro-
duction in the curd particles,

In all cases & clear whey wus expelled during the
cheddaring process until very shortly before milling time,
There were no differences observed in the ¢larity of the
expelled whey as a result of the sterter combinations,

H ehanges during ripening of ch

All the cheese showed & gradusl incerease in pH throughe
out the curing period of 120 deys, As may beé seen fronm

figure 5, there were no noticeable differences In the pH
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zes in moisture content of cheese during ripening

The molsture content of all the cheese graduaslly decreased
throughout the entire 120 day ripening period, The rates
of decrease in moisture of cheese representing each starter
combination eand each curing temperature are illustrated in
figures 9 and 10. The results obtained from this phase of
the experiment indicete that any differences between the
moisture content of the cheese throughout the curing period at
50° F. or 60° F. as a result of the starters used, are small
enough to be unimportant. It mey be easily seen, however,
that a considerably greater molsture loss was encountered
throughout the ripening period when the cheese was cured at
60° ¥, than when it was cured at 50° F.

Results of scoring cheege for flavor

The results of periodic scoring of the cheese at 10, 30,
60, 90, and 120 days definitely showed the superiority of the
cheese made with 0,75 percent commercial laetie starter as far
as Tlavor is concerned, Table 5 shows the overall average
flavor score of the cheese made with straight lsetiec starter
end cured at 50° F, to be 39.6., Cheese cured et the same
temperature but made with 0,53 percent lactic plus 0,53 percent
DK starter had sn average flavor score of 38.8 while the cheese
made with 0.75 percent lactic plus 0,375 percent DK starter
had en average flavor score of 39.3. Throughout the entire
curing period at 500 F., the cheese made with straight com=
mercial lactic starter maeintained the highest flavor scores,
and the cheese made with the greatest concentration of DK

starter had the lowest flevor scores,
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eriodic flavor sc

Table O5. ver € o1
che r ees : 3 lactic
X DK starter ai c t o0"

0.58% Lactic plus O.76p Lactic plus
arter 0.53% DK starter Q,375% VK starter

10 39,6 59 20 $9,4

30 39,1 O8e4 991

60 59+6 S8.9 39.1

90 39.9 5848 942

120 39.8 288 6949

V., 39,6 08,8 5943

Table 6, Average periodic f1l: es of 8 bateches of
cheddar cheese made I mbinations of lactiec
and DK starter and cured at 60° F,

0.75% OeOS% Lactic plus 0.75% Lactic plus
Days Lactic starter 0.90%% DK starter 0,375% DK sterter

10 59,6 59,0 09.4

30 39,1 0846 08,8

60 38,8 58,46 38,0

9]
120 28,8 9709 279
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high acid, 6 times for slight acid and once for being fruity.
The cheese made with the light inoculation of DK starter was
criticized 15 times for being weedy, 8 times for being slight
acid, 3 times for high scid, and none for rancid or fruity,

When cured at 60° F, there was a noticeable increase in
the number of more undesirable flavor criticisms encountered
in all the cheese. The cheese made with 0,75 percent lactie
starter was criticized 9 times each for being slight ecid, high
acld and fruity. It was rancid in 3 instances and a weed flavor
was detected once. The cheese made with 0,53 percent lactic
plus 0.53 percent DK starter was criticized 20 times for being
weedy, 8 times for being high acid, 6 times for being rancid,

5 times for being fruity, and twice for being slight ecid, The
cheese containing 0.75 percent lactic plus 0.375 percent DK
starter was weedy in 17 instances, high acid in 7, slight

acid in 5, and fruity and rancid in 3 each.

The presence of a bitter flavor in the cheese made with
starter containing 8. faecalis was conspicuous by its absence
in view of the findings of Vanderbeek (50). It seems quite
probable that the strain of 8, faecalis used by the above
author which produced a bitter flavor in cheese was different
from the one in DK cheese starter,

A flavor idenified as weed was found to be present in
many instances in the cheese made with DK starter. Some
difficulty was encountered by the judges in the proper de-
seription of this flavor as it is not a flavor ordinarily
met in cheese grading, The same flavor was detected in the

DK sterter itself, and was described as & chenical type flavor
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A Chi~square analysis of occurrence of weed flavor

cured at both 50° ¥, and. 60° F, was made and

7a., LZight lots of eheese made with

in tables 7
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_30 days

Starter No weed

lieed 1lotal

(1) x 8,00 x 0400 8,00
m 0,00 m 35,00
x-m 5400 X=m 5600
(2)&(3) & 7500 x  9.00 16,00
m 10,00 m 6,00
X~m =5.00 Kol 5400
Total 19,00 9000 24,00
v = £u .
X* S 8 (z=m¥= 12.70%*
m
60 deys
Starter No weed eed Total
(1) x 6,00 X 2.00 8.00
M De90 m 2,66
x-m 0,67 X~ e 54
(2)&(3) x 10,00 x 16.00
m JO,66 m ’
X=in =0,606 x=m 0,67

Total 16.00 e B g O 24 400
2 .
* 2 8 (x=-m 2 2 0.24 N,S.

x Observed values
n Expected val




Starter o w Weed Total
{1} x x 0,00 84,00

m m 2,66
K~ X~ =200

(2)&(3) x 8400 16.00

x-m 6,94

Total 16,00 8.00 24,00

X* 28 (x-m)” = 50,78 **

n
120 days
Starter No vieed weed Total
(1) x 8,00 x 0.00 8,00
m 6,00 m 2,00
X=m 2400 Xem =2400

(2)&(3) x 10.0 x 6,00 16,00
m 12,00 m 4,00
X~ =24 00 x-m 2,00

18,00 6,00 54400

2 3,99 *

(1) 8 lots 0,75% lactic starter x Observed value
(2) 8 lots 0,53% DK plus 0.,53% m kxpected values
lactic starter calculated from
(3) 8 lots 0.375% DK plus 0.75% border
lactic starter N,S.,Not si
* i
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of the ability of 8. faecalls to continue to produce acid under
conditions unfavorable to regular lasctic starter organisms,

The raising of the curing temperature to 60° ¥, resulted
in a merked incresse in high aecid, fruity, and rencid flavors
in nearly all the cheese. However, there was no increase in
the number of high ascid criticisms encountered in the heavily
inoculated DK cheese when the curing temperature was raised
to 60° F. There was little difference in the number of these
three flavors detected as a result of the starter combination
when the higher curing temperature was used,

Relationship between milling scidity end weed flavor in cheese

made with DK starter

It is evident from the fact that weed flavor did not
appear in all cheese mede with DK starter that some other
factor in addition to the mere presence of S. faecalis must
be pleying a part in the development of this off flavor,

It is common knowledge that the amount and rate of acid
production during the cheddaring process plays an important
role in controlling the flavor and body of the resulting cheese,
It wes suggested that a check be made to see if there was any
correlation between the titratsble acidity st the time of
milling the curd, and the subsequent occurrence of weed flavor

in cheese made with DK starter. The results of this investi-

©

gation are presented in tables 7 and 8,

Wihen cheese made with the heavy inoculation of DK starter
developed a milling acidity of 0.38 percent lactic acld or
over, and waes cured at 500 F., a weed flavor was detected in

15 out of 20 samples. When the milling acidity was 0,36
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l Pfable 7. Relationship between millir acidlity and frequency
of occuwl ice of i flavor in cheese mude with
: 0.53% lactic Olus 0.5%% DK arter a cured at
' 50° F, and 60° ¥,
Titratable acidivy Number™ of weed criticism
Lot at milling cured at 50° ¥. ocured at 60° F
A 2360 A 8]
B 2360 (€] 2
C 3520 [9) 2
] 290 0 1
B 2280 Eo) 4
F £ 590 5 4
G 2990 < 3
H 2390 4 .’
* 5 possible
Table 8, Relationship between willing acidity and frequency
of occurrence of weed flavor in cheese made with
0.75% lactic dlus 0.375% LK starter and cured at
50° ¥, and 60" F,
Titratable acidity Number™ of weed criticisms
Lot at milling cured at 50° F, cured at 60° F,

°
ey
-
(=]
L
v

i 2460 b4 4]
C + 280 9]
Q

S

G «430 2 4

H «470 4 3

* 5 possible
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periodic body

Ol cuhueqdal Gl

of l;ublé and

0.75% lactic

Q,570% DK starter

10 29,4 29,95 i 2946
30 29.28 29,8 29,2

90 29.9 2927 £9:9
30,0 28,8 80,0

Table 10, Averag
b

atche

nations of

60° p.

e periodic body

sCcorcs

of

Oe70%

laetiec starter 0,53% DK steay

0.53% lactic plus 0,75» lactic plus
0:375% DK starter

29,4

2946

30 29,1 2846 2009
&0 2546 2508
90 292 29.1
120 2942 2848
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90 days old it was asnalyzed for its total nitrogen

content, and the soluble nitrogen was calcul

most rapid 1inc

Using soluble nitrogen as an index, UK cheese stal
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Table 1ll. Avepage periodic content™ of

cheddar cheese nations of lactie

and UK cheese s 50° ¥,

O, 757 Usuop la lus 0.75% lactic plus
lactic st r 0,5%% UK starter 0,375 VK starter

50 12,88 12,79 13,25

60 17,11 16,62 16,98

90 18,54 18,195 18,97

120 20,76 20,06 20495

Ea 17,32 16,75 17,30
percent of total nitrogen

Table 12. Average perlodiec soluble nitrogen content™ of
cheddar cheese e with 3 combinations of lactic
and DK chees » and cured at 60° ¥,

O.75% 0.58% lactic plus 0,75% lactic plus
Days lactic starter 0.953% UK starter 0,375%x LK starter

30 15,1 14,91 14,91

7
60 2.1 20435 5lel6

90 25419 22,74 22469

120 26,17 2990 20,71
Ava, 21440 20,88 2l.12

* percent of totel nitrogen
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SOLUBLE NITROGEN #
o
°
o

plus 0,03% LK
plus 0,375% DK

30 60 90 120
bays
* percent of total nitrogen

Figure 17« Comparison of the rate of development of scluble
nitrogen during e 50° ¥, curing of ¢ lar
cheese made with 3 combinstions of DK and lactic
starter,

ct ©
¥

28400

26400

«0¢

22400

SOLUBLE NITROGEN %

us 0.53% LK

14.09 actic plus 04375% DK

12,00

30 60 90 12
e

* percent of total nitrogen

the rate of development of soluble

the curing at 60° ¥. of cheddar
i nations of VDK and lactiec

igure 18.

i1t S coml
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l periods during the 50° F, euring of 24

. of wvaria of the soluble nitrogen at
i batches
se made i DK and co

degrees ol

Freedon "F® factor
2 1.532 NS
7 1,639 NS
Error (a) 4
3 3 952,606 **
6 « 514 NS

oy
(e

Error (b)

NS Ne S8igni

** Highly Significant

Table 13 a. Analysis of varisance ofot@e soluble nitrogen at
the 60~ F, curing of &4
le with DK and commercial

Sources of
Variation

“F" factor

& «98 NS
8 Between o
trials 1 .78 7

3 782,80 **
12 Starters ] !
by periods 6 g4210 ¥
Error (b) 15)

Ng No Significance
Highly Signiflicant
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SUNMARY
1. Because of the time-consuming nature of normal cheese
curing and the slow rate of flavor development reported in
cheese made from pasteurized milk, studies were conducted
during the winter and spring of 1950 at Logan Utah on the

effect of a specific strain of Streptococecus faecalis on the

rate of ripening end flavor development in cheddar cheese mede
from pasteurized milk, The culture of S. faecalis used in the
experiment waes known as DK cheese starter, and wes obtained
from the Dairy Industry Department at Cornell University.

2, Eight lots of cheddar cheese were manufactured, each con-
sisting of three vats of cheese, The first vat of cheese was
inoculated with 0,75 percent commercial lactic starter, the
second with 0.53 percent commercial lactic plus 0,53 percent
DK starter, end the third with 0.75 percent lactiec plus 0,375
percent DK starter. Half of the cheese from each vat was cured
at 60° F, and half was cured at 500 Fe

3. The average titratable acidity developed by eight lots

of commercial lactlie bulk sterter during 14 to 15 hours
incubation was 0,816 calculated as percent lactic acid, The
average titratable acidity developed by eight lots of DK

bulk starter after 15 to 16 hours incubation was 0,660
calculated &s percent lactic acid, The results tend to con=-
firm the fact that the organisms of commerciasl lactic starter
produce acld more rspidly in milk than 8., faecalis.

Le A comparison of the three combinations of starter used in
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this experiment wes made on the basis of their relative acid
producing ability throughout the cheesemuking process, The
results show that at the time of cutting the curd there was no
difference in the acid production of the three starter combin-
aetions., However, as the process continued the rate of sacid
production by the 0,75 percent lactiec plus 0.375 percent DK
starter became slightly greater thsn the 0,75 percent lactic
starter, The combinstion of 0.53 percent lactie plus 0,53 percent
DK starter showed a significantly lower rate of acid production -
then the 0,75 percent lactic starter. The greatest differences
were observed at the time of milling the curd at which time
the relative titratable acidities were as follows: 0.75 percent
lactie plus 0.375 percent DK starter was 0.440 percent lactic
acid, 0.75 percent lactic starter was 0.422 percent lactie acid,
and 0,53 percent lactic plus 0.53 percent DK starter was 0.360
percent lactic scid.

5, The cheese made with the heavy inoculation of DK starter
cheddered less readily and had a more grenular consistency during
the cheddaring process than the cheese made with commercisl
lactic sterter or with the light inoculation of DK starter,

6, There were no significant dif

rences as a result of the
starter combinations used in this experiment on changes in
pH of the cheese throughout ripening, changes in fat content of

the cheese throughout ripening, or changes in moisture content

of the cheese throughout ripenirs

7. The results of scoring the cheese for flavor definitely

=

showed the superiority of cheese made with 0,75 percent leactic

starter over the cheese made witih either concentration of
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DK starter., When cured at 50° F, the flavor scores averaged

27

percent lactic plus 0,53 percent DK, and 0.75 percent lactie

plus 0.385 percent DK starter respectively., When cured at 600 Fo

the rlavor scores averaged 38.9, 38.5, and 38.3 on cheese made
with lactie, light DK, and heavy DK starter inoculations.

8, A Tlavor described as weed or weed like wes the most
common flavor criticism of cheese made with DK starter., This
flavor was detected in 61 of 128 samples of cheese made with
DK sterter. It was detected in only 3 out of 64 samples of
cheese made with commerciasl lactic starter, The weed flavor
seemed to occur in the cheese made with DK starter only when
the acidity at milling exceeded a certain maximum whieh was
epparently in inverse relationship to the concentration of

DK starter used. There was no bitterness.encoantered in any
of the cheese made with DK cheese starter.

9. The date obtained in this experiment indicated that DK
cheese sterter, in the concentretions used in this problem,
hes no effect on the body and texture scores of the resulting
cheese,

10. On the basis of the rate of soluble nitrogen developed
during cheese curing, DK cheese starter in the concentration
used in this experiment did not increase the rate of ripening
of cheddar cheese when cured at either 50° ¥, or 60° 7.

11, The curing of the experimental cheese at 60° F, resulted
in & more rapid moisture loss, a grester rise in pH, and =
greater increase in percent fat, than when it was cured at

50O ¥. The cheese cured at 60° F, had an aversge of ,7 point

39.6, 39.3, and 38.8 on cheese made with 0.75 percent lactic, 0,53
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Table 14, Changes in ph and titratable
ture of eight batches of idar cheese
h 0,75 percent commercial lactic starter,

Bateh Cutting Vipping Willing
p Y N Tk  DE b TP TR
0,115 6,40 04140 6,04 04910 5,42
B 0,120 0,428 0,145 6,0i 0440 5,60
G 0,115 6,30 01350 6,15 06450 5,67
D 0,115 6440 Qo135 6,295 0,360 5,85
o 0,120 6,20 0140 6,18 02450 5,70
E 0,120 6.4 02140 6,25 0,400 5,70
G 0,115 6,950 0140 6,23 0390 5,65
H Q.12 64495 0,150 6,20 0,410 5,62
Average 0,118 6,40 0s14] 6,16 0,422 5,63

* Titratable acidity

Table 15, Changes in pH and titratable acidity during man
facture of eight batches of cheddar cheese mad
with 0,53 percent commerc arter plus
0,55 percent DK starter.

lactic

Batch Cutting Dipping i1l ing
Y s ph A" pH o Pl -
A 00110 64595 06130 5,98 0360 5,70
B 0,120 6,28 0,145 6,10 0,360 8,70
C 0,115 6,32 001385 6425 0320 5,72
D 0115 6,44 0,150 6,10 00290 5,96
5 0120 6425 Q.140 6,12 0,380 5,71
¥ 04120 6445 0135 6425 0.390 5,62
G 0,118 64980 Q0140 6,20 0,390 5,61
H 00125 6442 0150 6,18 0390 5,54
Average 0,118 6,40 0138 6416 06360 5,70

* Titratable acidity




facture of eight
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0.375 percent LA starter.

nges in pil and titratabl eldity

70

Batch

Cut ting

Milling

T.A. nH PEL™ pH R olen™ pH

0s115 6450 04140 6,08 0e810 5445
B 0120 6,952 0,140 6,098 00460 5,95
G 0120 6,34 0,135 6,10 0,380 5,65
D QellS ©a45 001395 6430 0380 56,71
B 0,120 6,284 0140 6,12 Q0440 5,70
¥ 02120 6,45 05140 6,23 02450 5,55
G 0elld 6,49 0145 6,27 0430 5461
H 0e1285 6,40 04150 6,19 0,470 5,34
LY ¢ 0e119 6,40 0,141 6,19 04440 5,57

* Pitratabl

€ acldity
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Lot Yays

10 30 60 90 120

A 5,11 0018 .18 D419 020

E 5,15 2y 5420 S22 085

C .04 9,08 De15 0420
D D12 Del Said Dald D057
A 2,06 D.18 Da2l Dald 22850
¥ .10 Dell Da20 D052
G D016 D28 2420 D990 2098

H $.07 D210 a2l Re.24 200

Average 5,10 D,16 D420 5,85 0,29

Table 18, Feriodic pil values of 8 lots of cheddar
made wlith 0,03% commercial lactic plus 0.55%
DK starter and cured at 50° ¥,

Lot Yays

10 30 60 90 120

5,20 D928 D, 29 5230 035
B 0420 Ve D80 5,25 O 58
[ 009 918 Dol 0020 Dei
D 0,07 D27 Da bl s PA) 0.40
B 5,00 .16 0,17 0e28 $.29

) 5,07 010 S.18 .12 D26

G S.12 D28 S.25 5425 S DB

H 5.00 9,05 5,10 016 9,20

Ayerage 5,09 0,18 5,19 S22 5,29




o
&~

f 8 lots of cheddur cheese
ercial lactic plus 0,375%

Lot bays
¥ 1c 30 60 90 120
L D.14 D29 De 88 D85 .50
B 5413 888 5,28 £, 50 5,32
c 5203 9015 .24 5,25
D 0209 [ IPYA5) 0028 0226 D239
B 5,08 0215 2alb 2420 8,31

¥ 5,12 .10 8212 5220 5,29

G Dl o P 5 D400 2x50 2040
H B.07 D04 Dal0 Bal3 D3
Average 5,10 517 D920 D83 531

Table 20, Periodic ph values of 8 lots of chedder cheese
made with 0,75% commercial luctic starter and
cured at 60° F,




Table 21. ;criouic pH values of 8 lots of cheddar cheese

i with O,853» commerclisl 1 tic lus O,403%

Ui na eure t 60° Xy
Lot vays

10 1) 60 20 120

A 5,20 Def 030 0e98 D42
B .20 De 2 S PA) 5,38 De42
C 5,095 5,16 9420 .29 5,01
D 5,07 De ¥ S92 0655 D46

¥ 5,07 5013 5,18 5,21 0432
G 542 D229 Oe 08 02595 D049
H 5400 .14 D029 0220 .26
Ayerage 5,09 0220 5285 5250 De41

Table 22, Feriodie ph values of 8 lots of cheddar cheese
made with 0,75# commercial lactie plus 0.,375p
DK starter and cured at 60° I,

Lot Weys

10 20 60 20 120

A 5e14 D229 5,30 5,30 D42
B 0,13 5,18 De24 5230 5,39

6,09 0,16 Se27 5430 $.40

C
D 5,09 D924 0930 De57 .48

B 008 D28 Ve 89 0020 D98
¥ Dal2 D418 D20 De 290 D37

G 5,12 D424 De 53 D39 .46

H 5,07 5,11 0417 Do 25 D083

Average 0010 0220 5,86 5280 5,40




Table 3. 8 lob ol ched & B
Ge i1 cur at
Lot
10 60 12
21, 8% 8l 38,
E KA AN S) S2al S840
C 3240 S840 D25
D 3140 SLal 210
B %10 9lad 2145
¥ 2)a0 Blab o3 I 5)
G $1a0 o3 ) SleS
H S0eD Ooel 0990
AVSIELe Slad 21,8 3129
Perdent fat
Table 24, fat content of 8 lots of eddur cheese
06050 ctic plus 0,53% DK starter and
509 ¥,
Lot Yays
10 60 120
A 33,5" B850 1.8
B 3le2 9240 515

[ 6200 3200, 9540
Y 50,0 51.0 5045
1 91,0 9le5 S200
¥ 51.0 51.9 S1e5
G 3145 517 5240
H 52,90 S50

ayerage

3

Yercent fat




C ) Ol cliedaar cheese
made with 0,79% lactic plus 0,375 DK starter and
cured at 50° F,

Lot

10 60 120

1
e
.

n

A 31 <5* 21,08

510 9Lal 21e5

tr!

3240 5240 DEeS

21.0 21aQ o) )

(i (o]

B 31,5 o Y] D240

F S51e0 51,95 520

G 515 9240 0240

H 32,0 5249 5240

Ayerage Sled S1e6 2129

* Percent fat

Table 26, Pericdic fat content of 8 lots of cheddar cheese
made with 0,75% lactic starter and cured at 60° F,

Lot Yays

10 60 120

A o % I s 31.8 B2.5
B 32.0 &8.5 320

C 5240 5540 5440

D 9120 210 D1

K 5140 Sle S 3209

F 31,0 51,0 SeD

G 510 3220 5240
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fable 27, Periodic fut content of 8 lots of cheddar cheese
lus 0,5%% VK starter and

lact

with 04557
cured at 60° ¥,

Lot Lays

10 60 120

A 51 .5% 3240 29,56
B 31.8 S&el) $9E29

3240 3245 #8365

C
D 30,0 5049 31,0
X 3140 £200 oA

F 31,0 91e5 $240

G 315 3240 35,0
H 3240 5225 S35
Average 31led 519 32,4

Percent fat

Table 28. Periodic fat content of 8 lots of chedd: cheese
made with 0,75% lactic plus 0.,375% DK starter
and cured at 60° ¥,

L

Lot Days

10 60 120

A 315" 3240 B2,5

B 310 3240 5295

G 520 Dl $39

b 31,0 51,0 315

L 518 9200 Sy AN

F 31,0 S1le® 5800

G 315 58,0
H S 3229

e
—
-
> O
=
«
kO

Average
* Percent fat
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Table 29, PFeriodic moisture percentage during curing of 8
lots of cheddar cl se npade with 0,75% lactic
starter and ecur

Lot Days

10 60 120

B6e1% 86,1 25,7

-y

B 3662 3928 8568

371 5643 5641

£

D 35747 $7.1 8603

) 5840 5749 0606

¥ 38,0 37.7 5742

G 2648 3649 809

H 5608 2609 5640

AVErage D740 20646 2641
* Percent moisture
Table 30. Feriodic molsture percentages during curing of 8

lots of cheddar chee

1 th 0.58% lactie
plus 0,953% LK starter a 0 i

at 509 F,

Lot Dayvs
10 60 120

A 36.9% 36,0 35,8
B 36,7 36,2 35,5

37,8 5648 96,8

Q

D 389 5745 9745

D744 8649 2602

b

3747 5745 5646

e}

G 3649 $5+9 5949

H 37.1 3644 362
Average P! 2020 ol o))

¥ Percent moisture




7
Table 31, Feriodie ercentages during curing of 8
lots of ¢ cheese ith Q.75% leetic plus
0.375% DK st AT alr curel t 50° §
.

Lot Lays

10 60 120

A 368" 35,7 35,4
B 3642 36,2 35,1
c 3646 36,6 35,9

o 5795 5741 366

L ST e 2029 S6e )

iy 3746 56,7 8643
G 3649 506 5043
H 36495 9644 5642
Ayerage 568 S0 24 35,9

Percent moisture
Table 32, ~Freriodiec moisture percente es during curing
lots of ch r cheese mude with 0,85k lactic

starter and cured at 60° F,

Lot Dayg

10 60 120

36.1* 3642 3448
B 3642 5.8 55,0

D 377 369 $6,6
E 5840 2647 20a4

H 36,2 261 3446
Average 37,0 3645 35.2
* Percent moisture




during ecuring
> with O498% 1
at 60° ¥,

Table 35, Periodie moistn
lots of chedd
O+53% DA 8

Lot vays

10 60, 120

A 36,9% 3640 B4e5
B 5647 5641 3448
37.8 36,8 B5.4

38e3 9729 5604

les B (5]

=
Lex]
~3
o
NS
e
el
o
e
A
S
e
o)

o
G
~3
.
~3

G 3645 248

H 371 3449
s 36.6 it B
* Percent ) )
Table B4, ere es during curing of 8

iar el : ith 0478% lactic plus
0.375% DK starter at 609 ¥
Lot Yays
10 60 120

A 368 3846 3040

B 3642 3545 4.4

C 5646 5640 35e1

D 375 569 8048

& 5748 $0.43 $5.6

¥ 37:6 36,8 $0e9

G 363 8048 3446

H 3645 SCe9 S4ed
Average 36,48 56,0 3540

* Percent molsture
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Table " e s iticism of 8 lots of
3 ith 0.,70% lactie starter and
€ t 60° ¥,

10 day period 20 d eriod 60 day period
Flavor ¥lavor dlavor
Lot Score Criticism Score Criticism Score Criticism
3925 S5le acid 3940 ole acid 385 Weed
40,0 3940 Sl, acid 38,5 High acid
C 39,0 8l, scid 395 Sl, acid 40,0
Sl.

D 395 Sl. acid 39.0 Fermented 40,0

B 40,0 2925 Flat 40,0

¥ &0,0 3725 High scid 39,0 Weed

G 40,0 ' 2949 Sl scid 40,0

81, acid
H 39,0 Sl, fruity 59,5 8l, acid 39,0 Flat
YRe 59,6 3941 39,6
90 day period 120 day period
Flavor Flavor
Lot Score Criticism Score Uriticism
40,0 40,0

E 40,0 40,0

C 40,0 40,0

D 40,0 40,0

o 40,0 40,0

¥ 3940 Frulty 2820 Sla Trancid

G 40,0 40,0

H 40,0 40,0

Avg, 59,9 59,8
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of 8 lots of
tic plus 0.55%
at 50° F,

Table 36, FYeriodie flavo:
ch ar cheese ma
DK starter and curc

10 day period 20 dey period 60 day period
Flavor ¥lavor ¥lavor
Lot Score Criticism Score Uriticism Score Criticism
Flat
A 40,0 3945 8l, acid 3840 Weed
B 3945 Sle a&cid 5929 Ble acid 59,0 flat
Sl. acid
G 38,5 foreion 3840 Hich acid 39,0 vooked
D 399 Sle acid 59,0 Sl, acid 40,0
d High acid
E 40,0 38,0 eed 40,0
High acid High acid
¥ 3840 Weed 58,0 ieed 3840 weed
ik High acid
G 3840 Weed 0840 ueed 39,0 Feed
i ’ ; High acid
1l 385 Fruity 0729 Weed 2840 weed
Ve 59,0 De 4 5849
90 day period 120 day period
Flavor
Lot Score Criticism Criticism
A 40,0 40,0
L 40,0 0940 Yermented
G 40,0 40,0
D 40,0 g 4040
High acid
B 38,0 liged 5840
¥ 37.0 Wweed 5840
G 38,0 ieed 5845 Weed
H 37.0 geed 37,0 ueed

Avg,. 38,8 38,8




flavor scores and criticism of 8 lots of
eese made witl 75% lactic plus 0,375k
and cured at 50 F,

10 day period 20 day period 60 day period
Flavor Flavor Flavor
Lot Score Criticism Score Criticism Score COriticism

40,0 " 890 ol 2845 Weed

wle

40,0 39,0 51,

2809 Weed

t

c 40,0 59.5 81, wcid 38,0 High acid

39,5 ol, acld 40,0

()
S

O.

K 39,0 5l, acid £29.0 Sl. weed 40,0
0

¥ %9 o Sl, acid 5945 ol, weed 59,0 Sl, acid
wl, @cild
(x 38,5 Weed 39,0 flat 40,0
High acid
H 39,0 Sl, acid 5840 Weed 38,5 Weed
Aye, 3944 )" D391
90 day period 120 day pe
Flavor I'lavor
Lot Score Criticism Score Criticism
A 3940 Sl, weed 4060

B 40,0 40,0

c 40,0 40,0

D 40,0 40,0

E 40,0 4040

¥ 37,0 Weed 5840 heed
G 39.0 Weed 40460

Weed
H 3845 Higzh acid 5840 ueed

5002 5949

&
<3
i
A
e




Pathle BE ¢
A e 38, £ sm
i actic starter and
10 day period 30 day period 60 day
Flavor Flavor Tiavor
Lot Score Criticism Score Criticism _Sgore Criticism

3945 81, saegid 5940 Sl. weed 3845 Fruity

B 40,0 5945 Sl, seld 58,0 Fruity

c 3940 Sl, acid 58,0 High acid 38,5 Hizh acid

D 3995 Sl. acid 5949 Sl, acid 4040

A 40,0 40,0 39,0 Sl, acid
Blitter
3745 Sle. rancid

F 40,0 5945

G 40,0 3940 Sl, acid 40,9

H 394 28495 1i-h 2845
Vo, 39,6 3941 38,
4 90 day period 120
Flavor Laver
Lot Score Criticism . _Score
370  Fruity = 225
Fruity
I 3840 High acid 38,0 Fruity
Fruity
c 38,0 Hizh acild 3645 Raneid
D 370 Raneid 40,0
B 3840 Fruity

¥ 38,0 High acid 2940 High aecid

G 4040 4040

i 3840 High seid 59 High acid




Table 39.
10 day period
Trlavor ¥l
Critlcism Score Cr
bols PR Fruity 5940 ¥lat
Sl acid 40,0 40,0
£1240 acld dilgll @ac id
Fruity 38,0 51, weed 37.Q  Rencid
D 305 Sl, acid 29,0 Sl, weed 40,0

5 40,0 9940 Sle weed 3940 ueed
4 nlgh acld

High ac

F 3860 8.9 Sl, fr Weed
G 38.0, Weed 58.5 _Fruity 38,9 weed
weeda
H 3845 ruity 5740 lean 28,0 Wead
Avg, 39,0 5846 5846
90 d¢ e eriod
Vor
Lot Score cism ism
40,0
B 39,0 Sl weed 370 Weed
Sls TBUElC
G 3640 570 Weed
D 370 36,0 Haneid

3640 37,0 veed

acid

¥ 3840 370 weed

G 38¢5 40,0 g

: acld cia
H 370 ey o8 e TS I s
Ve 377 e 375 x




T yres and criti m of 8 lots of
w i lactie plus 0.375%
d 120 days at 60° ¥,
10 d: 30 _d: eric 60_day pe
Flavor Flavo ANy rlavor
Lot Score Criticism Secorc Criticism Score

40,0 3849 38,0 Waed
I 4040 38 5 High acic 3838 High acid
g 40,0 3945 B8l, acid 370 Raneid
D 40,0 40,0 390
High acid
£ 3940 Sl. aeld 38+ O 3845 Weed
weed
39,0 Sl. a N 3740 Sl,
G 38,5 Veed 38,0 280 Weed
H 39,0 S1. acid 58a5 High acid 2820 Weed
Ave, 3588 2540
90 day period 120 day veried
Jlavor Flavor
Lot Score Criticism Spors Criticism
A 38,0 Weed 40,0
B 3940 Hizh secid 295 High scid
C 38,0 3840 Frulty
D 370 Reneid 40,0
390 8l, weed 37,0 weed
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Pable 41. riodic body and texture scores and eriticism
3 lots of le with 0,75% lactic
:rter and at 50®' E,
10 day period 20 day period 60 day period

Lot Score Criticism Sgore Criticism Score Criticism

Curdy, Sl sweet

A 2845 Sl, oven 2945 Bl, curdy 2940 Yermen
B 300 2920 Sle curdy £28:5 Sl, mealy
) Sl, sweet

C 30.0 2945 Sl. open 29,0 ferment

D 2940 Open 2945 Sl. curdy 29,0
; Sl, sweet
B 30,0 2940 fernent 29.0

wweet
L 30.0 28.0  ferment 29,5 Sl open
> A . Sk vuray, Sl, sweet
G 29,0 Curdy 29,0 Sl. open 29,0 ferment
H 29,0 curdy 2945 Sle. open 29.0 Open
Avg, 2944 2942 29,0
90 day period 120 day veriod

Lot Score Critici Seore Criticism

A 2945 Sl, open 30,0

B 3040 300

C S0.0 200

D 2945 Sl. open 0040

&=
3
o
-

(=]
.
(=]
5

(e}

I 30,0 50,0

90,0

(]
I
O
.

o

30,0

ot
e
N
o
3

(o]

Avgy 2929 £0.0




Table 42, Feriodic body ¢ bexture scores and eri Li(;i: ns
of 8 lots of cheddar cheese made with 0,53% lactic
plus G.53% DK startel cured for 120 days at
B80° ¥, ,
f
|
[
10 day period 30 day period 60 _dey period
Lot Score Criciecism Sgore Criticism Score Criticism
Curdy, Sweet
A 2845 5l. open 2940 wle curdy 2840 fermnent |
‘ ol. curdy, |
B 2945 Curdy 2940 sle open 29 .0 Upen !
¥ Sivpe_;t ol. sweet
c 2945 ferment 290 ferment 5040
Jy) 300 2900 Upen 2940 Upen
9"‘:36'5 ol, sweet
B 5040 2640 feruent 29,0 ferment
¥ 300, 2940 Upen 29498 Sle open
] ) ol. open, i, A
G 28,5 Curdy 2940 Sle curdy 2945 ©l. curdy
sl. opem
H 30.0 29.0 Sls curdy 2845 5l. curdy
Avgs 2945 2849 2941
90 dey period 120 dey period
Lot Score Criticism Score Criticigm ’
|
A 2945 ol. open 29.8 S5l, open ‘
b £28¢9 Sl. open $50.0 |
|
c 20,0 50,0 |
|
D 29.0 Open 29.0 Open |
B 29495 Sle open 5040

¥ 30,0 50,0

G 30,0 300

H 30,0 5040

Avg, 29,7 29,8




Teble 43, Preriol body scores and criticisms of
3 lots of ched de with 0,75» lactiec
plus 0,375 LK d for 120 days at
50 ¥,

10 day period 20 day veriod 60 day verioed

Lot Score Criticism Score Criticism Score britvicisnm

A 35040 2940 burdy 5940 burdy

E 29,8 Bls gurdy 29,0 Gurdy 2845 Ble jucely

: j sweet

G 3040 2945 Sle oOven 2940 ruent

o sweet
") 3040 2945 ule Open 2940 ment
e Sle curdy, le sueet

& 25040 2940 8l, open 29.5 ferment

b 30,0 299 Sle curdy 29,0 _ULpen

G 28,5 Curdy 2940 Upen £9e5 sl open

53 20,0  Surdy 29,0  Sle curdy 29,0 Open

LA¥Es 5926 2945 29,0
20 dav period 420 _dav period

Lot S00Tre griticiam L0016 Lriticism

2040 9020

B 3040 20,0

(9] 2050 80,0

L $50,0 e 0

£ 20,0 wle0

¥ 2905 Sls open $00

G 2949 Sle ovEn 2020

i 5000 20,0

A%

32020




Table 44, FYeriodic body and texture sores and ceriticisms
of cheddar cheese made with 0,75k lactic starter
and cured for 120 days at 60° F,

10 day period S0_day period 60 day period
Lot Score Criticism _oScore Criticism Score Criticism
Curdy, Curdy,
A 28,5 Sl. open 28,0 g 2950 Curdy
B 30,0 29,0 Ol, mealy 2745 Megly
C 30,0 28,5 Mecly 2940 Open
i 8l. sweet
D 2940 Open 29,0 fernent 2949 Sl, open
5B 30,0 9040 2940 Upen
F 20,0 29,5 _Sl, open 26,5 Open
G 29,0 Curdy. 29,5 ole oOpen 2940 Open
Sl. sweet Upen,
H 2940 Curdy 2940 ferment 275 lesly
Avg., 29.4 29,1 28,6
90 day period 120 day period
Lot Score Criticisn Score Criticism
A 29:5 Sl. open 29,0 OUpen
B 29,0 Open 2940 Upen
C 29, Sl, mealy 2945 ol, open
D 2920 Qpen £29+5 Sle_ODEN
) Sl. sweet
B 29.5 Sl. open 2940 fernent
¥ 28,5 S5l, curdy 50,0
G 29,5 Sle. OpEen 290 Open
4 Upen,
H 28,5 Mealy 2840 luealy

Aveg, 2942 2992
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Table 45, Feriodic body and re scol and criticisms
of cheddar cheese ma iith 0,53% lactic plus
0.53% DK starter and cured for 120 days at 60° F,

10 day period 30 _day period 60 day period
Lot Score Criticigm Score Criticism OScore Criticism
Curdy, J y U{en’
A 2865 Sl., oven 2840 Upen 290 5l, curdy
29,5 Curdy, 29.5 Sl. open 29,0 Oven
Sl. sweet
C 29,5 ferment 29,0 Ypen 29 Open
. oveet
D 3040 2845 ferment 29,0 Open
e Sweet 81, sweet
E 3040 28,5 ferment 29.0 ferment
X oveet
F 30,0 28,5 ferment 28,5 Mealy
G 2825 Curdy 2940 Upen 2940 Open
liealy
H 3040 28,0 lMealy 27.0 Open
Ave, 29,95 28,6 28,7
90 day period 120 day veriod
Lot Sgore Criticism Score Criticism
A 29,0 Open_ 29,0 Open
B 29,0 Upen 290 Open
Sl, mealy
C 29.0 Meualy 28,0 Open
Upen, Sl. Sw.
D 29.0 Open. 2940 ferment
B 28,5 Open 29,5 Sl, open
F 29,0 Curdy 2800 Mealy
Upen, Sl, Sw,
G 30,0 28.0 feruent
Ix;(,‘t:ly ’
H 28.5 Open 28,0 Mealy

AVE, 29,0 28,6




Table 46,
of

0:.375% DK starter an

Periodic body and texture

cheddar cheese

scores
de with 0.75% lactic plus
d cured for 120 days at 60° p,

91

criticisms

and

60_day period

10 day period 20 ds eriod
Lot Score Criticism Score Criticism Score Criticism
A 3040 2940 Upen 2940 Upen
4 Upen,
B 2945 Sl curdy 2940 Sle mesly 28,0 lealy
4 25040 2945 Sle oven 29,0 Upen
Open, Sw,
D 30.0 2929 Sl. open 2825 ferment
sweet vweet
B 30,0 2869 ferment 28:95 ferment
F 30,0 2920 Open 2840 Mealy
Sl. curdy Sweet
G 2845 Curdy 28,0 Upen 28,5 ferpment
H 29,0 Curdy 28¢5 Upen 27,0 Megly
Avg, 29,6 2849 2845
90 day period 120 day period
Lot Score Criticism Score Criticism
Open, Sl. Sw,
A 2940 Open 28s 9 ferment
B 29,0 Mealy 2840 Meuly
C 29,0 liesly 29,5 Sl, open
D 2940 Meuly 29,0 Open
L 2949 Sl, open 50,0
E 2940 Open 28:0 Mealy
4 ¥ 9 Sl, sweet
G 2945 Sl. open 295 ferment
i3 Upen,
H 2845 Mealy 2840 liealy
AVZ, 2951 2848
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Table 47. Total nitrogen, ai 11 nitrogen as percent
of total nitrogen at norx intervals of 8 lots
of ct AT cheege m ith 0.78% lactie starter
and at bo® k.,

30 dey period 60 day period
“ZJotal N,™ Soluble N, Total N. woluble L,
Lot Mgms./pm. % of total N, Mgms, /eme % of totel N,
A 41,3 12,85 41,3 16,49
B 41,6 15,56 41.6 16,87
G 39,8 12446 39,8 17453

D 41,2 152495 4) .8 17.98

£ 41,0 14,05 41,0 17,00
X 59495 LEe28 2940 17450
G 4145 12479 41,5 17,26

H 39,8 11,48 89.8 16,28

AVe, 4047 12,88 4047 bk

90 day period 120 eriod
Total N, Soluble N, Yotal Soluble N,

Lot lpms,./gm, % of totel N, Mgms, /em, % of total N,
A 40,9 18,77 4049 21448
B 41,0 18,07 41.0 20,12
G 5904 18,49 094 20432
D 40,0 18483 40,0 20,68
B 41,4 17,99 41,4 20,09
¥ 397 18,45 59,7 2158
G 4105 19,69 41,5 22435

1 40,3 18,07 4049 19,50
AVE . 40¢9 18, 54 4040 20476

Analysis at 60 days
** Analysis at 90 days
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nitrogen as percent

Table 48, 5 - e S
47 hly intervals of 8 lots
0.953p» lsctic plus
cux t 50 2
30 day period 60 day period
Total N.* Soluble N, Total N, Soluble N,
Lot Mems o /em % 0of total N, Memss/gm, % of total N,
A 41,2 11,82 41,2 16,28
B 407 12,95 40,7 15,89
C 386 1o.24 5846 16.79

D 41,1 15,89 41.1 17,12

5 413 11,69 4149 15,99

¥ 4004 12.92 40.4 16,25
6]

12,75 40,6 17,28

H 3949 15.08 099 17440

AvVg. 4004 12.78 40,4 L1662

90 day period eriod
Total N, Soluble N, Soluble N,
Lot Memse /eme 7o _of total INg Mems, /2m, 7 of total N,

388 17,62 28,8 19,67

B 597 18+49 99,7 20403

C 3748 18,51 376 20,07

D 5901 18,98 99,1 20055

5 41,2 17055 4142 19,58

F 40,3 17,72 40,3 20,07

G 413 19403 41e5 21 e35

H 40,6 18,04 40,6 19,41

AVE, 5949 18,15 39.9 20,06

Analysis at 00 days

* Analysis at 90 days
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nitrogen, and soluble nitrogen as percent of
y intervals of 8 lots of

1 0,750 lactic plus 0,375k

500 ¥,

nitrogen at
(] I (

60 day period
bal N, Soluble N,
18, /E0, 2 of total N,

av period
Soluble W,
% _of totsl N,

i Total }
Lot  ligms,e

_A 4243 12,84 42,9 £.98

245 S48 4245 16,78

G 599 14,24 5949 3 17.48

D 4145 14,24 4145 17.5%

B A3 A 12,17 41,4 16,02

¥ 40,7 11l.94 4047 1619

G 41,3 12,71 41e3 17449

H 4041 12,86 40,1 17.45

AV, 41s2 1329 41,2 16,98

90 day period 3 & der 1
Total N, soluble W, L¢ 1N Soluble Ny
Lot Megmse/eme % of total Ng Mems, /em, 2 of total N,
A 39,8 18,98 9.8 21436

B 41,9 18,96 41,9 19,75

C 38,0 10,28 28,0 21427

1 41 ¢4 19,14 41 .4 19,586

5 41,7 17477 41.9 19,62

B 411 16027 41s1 19,80

G 42,8 18,27 42,8 20450

H 40,8 19,87 40,8 20,66

i

fuae  das 18,57 40,9 20,453
T Anslysis
** Analysis at 90 days




\:h, ajda so
rogen a Xy £ 8 lots
eese made ith 0,75k lactic starter and
60v ¥,

Tatle 50,

30 _day period
Total Na™ ole N, N.

Lot e % total N, Mgms, /e, % of total N,
A 41,5 14,75 41s5 21,71
B 41,9 14,797 41,9 21,20
%) 39,1 14,81 59,1 21,89
D 40,1 16,80 40,1 20,995
I 40,1 14,96 4041 20,80

i 40,2 4 15,36 40,2 19,40
G 41,1 15,7 4141 28,72
H 40,4 14416 40,4 19,80
AVES 40,6 1547 4046 21edl

90 day period . 120 day period
Total N, Soluble K, Totaul Ne™% Soluble N,

Lot Mems,/em. o_of total KN, Mens. /2, # of total N,
A 4243 854490 20,17
B 42,1 PAS IR ) 4261 25,18

c 39,9 24,09 899 26425
D 41,8 24 .57 41,2 26445
B 41le4 Lre9l1 4led 25460
F 40,4 20,857 40,4 ebekl
G 41.7 24,08 4147 29420
H 41.2 21,98 41,2 26440

Aveg, 43 25215 41,5 26417
Analysis Ly S
** Analysis at 90 d
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Pable 51, Total nitrogen, and soluble nitrogen as percent of
b 1 3 . I ] 1 » 1 1 - £
total ( n at monthly intervais in lots of
cheddar ese 0.,5%% laoctic plus 0,534
DK starter and o t 60° F

period

JETL1OG
Sol 1
% of total N,

up

e N,

Soluble b,

% _of total N,

A 41,1 14.01 Lok 18,88
I 41.3 14,96 413 21,23
c 3842 15,14 21,44

16,07

21,08

14,60

19,45

19,95

j 3949 15,04 3943

G 41,4 15,00 41,4 21,28
H 40,5 14449 4045 19,50
V& 40,4 14,91 4044 20455

90 day period 12 period
Total N, Soluble N, te Soluble N
Lot Mgms,/gm, o % of total N,

9 O

A 41,2 9%

1 41,5 229 96 4145 25,82
C 3598 20499 2948 20,46
D 41,4 25s87 4144 26,05

& 410k

22413

41,2

22203

F 41,3

21409

41,1

2579

G 41,8

41,8

27,93

H 40,0

S
40,0

20,76

Avg, 41,0

22,474

41,0

294 00

Analysis at 60 days
y

** Analysis at 90 da;

S
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Table 52. Total 'nJ:.‘Lmh en, and soluble nitrogen us percent of
total nitrogen at wonthly intervals in & lots of
cheddar cheese made with 0,75% lactic plus 0.,375%
DK rter and cured at 60% F,

30 day period 60 day period
Total N.* Soluble N, Total N, Soluble N,
Lot Megms,/gm. % of total N, lMgms, /gm, % of total N,
A 41,6 15:82 41,6 21,87
B 42,1 15,04 42,1 22445

C 394 14,77 5944 21457

D 41,95 15,40 4145 21,76

I 40,4 14,60 4044 20,02

F 40,4 15,96 4044 19,21
G 42,0 15,49 42,0 21,45
H 40,95 14,88 4045 20,94
Ava, 41,0 14,91 41,0 21,16

90 day period 120 day period
Total N, Soluble I, Lotal Ne™T Soluble N,

Lot Mems./gm. % of total N, Mems, /gm, % of total N,
A 42,5 228437 42,9 25,80
B 435 25,14 4543 25,70

G 40,2 25,91 4042 26,89

D 42,0 21,95 42,0 2962

B 42, 22448 48,1 24,426

) 41le5 20,78 41.9 23,61
G 42,8 25456 4248 27460
H 40,6 ROe37 40,6 26 ¢34
Avg, 41,9 22,69 41,9 25,71

3

Analysis at 60 days
** Analysis at 90 days
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