Utah State University

Digital Commons@USU

All Graduate Theses and Dissertations Graduate Studies

5-1959

A Study of Delayed Gas Formation in Cheddar Cheese

Mark E. Oldham
Utah State University

Follow this and additional works at: https://digitalcommons.usu.edu/etd

b Part of the Food Science Commons

Recommended Citation

Oldham, Mark E., "A Study of Delayed Gas Formation in Cheddar Cheese" (1959). All Graduate Theses and
Dissertations. 4766.

https://digitalcommons.usu.edu/etd/4766

This Thesis is brought to you for free and open access by
the Graduate Studies at DigitalCommons@USU. It has
been accepted for inclusion in All Graduate Theses and /[x\

Dissertations by an authorized administrator of N . .
DigitalCommons@USU. For more information, please IQ’ .()Al UtahStateUniversity

contact digitalcommons@usu.edu. (\MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/etd
https://digitalcommons.usu.edu/gradstudies
https://digitalcommons.usu.edu/etd?utm_source=digitalcommons.usu.edu%2Fetd%2F4766&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/84?utm_source=digitalcommons.usu.edu%2Fetd%2F4766&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/etd/4766?utm_source=digitalcommons.usu.edu%2Fetd%2F4766&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/




o




i10n

ture

ture

4 “ — —

@
o 3 o
2 b 3
0 A a .
4 @ 3 3}
@ + Gy % a
4 =
5w § a
- + 5y




41
ct

—+

o+

ic
lactie
o 1
1

20

. . . L
P
2 oa 37




(%]

10




o+




CVIEW OF LITERATURE

n / oted that there wa ireet relstionshi
b lostir rd defect in Cottape cheese and
odue byt tarter cultures use the wlactur
ese which establi the major «¢ f t ect. Further
as t ide olstion ¢ ig - ducir
str ctic rom t tarter er y Cott
t lu i the X the n-
ltur isfactory Cottage cheese. It w ted that the
~produc y W 1 oJolo] by the production o
unds vor the e S 1 o c d
tent. hese ltures rable in products like
'milk, 1l Ire I e 1 r 0] C atter. 1he

non=-{at 1lids, , ormine orgsni were not

the curd and whey robtlem was eliminste he wster
justed to 8 wit 111 ¢ scid, The use of wster softened
e exchange method for reconstituti ry milk




mathem
rlv iy 1
42CNVLTy
\e)

1

ae

cc

c
+

=
¢t but
\a) t
ie
the

¥ an
$ ¢
rate




F!F'

Figure 1. An appsratus to measure gss producticn sterter cultures ¢ g tube to messu

H, evolution




u O
Lggtd

=Y







i
R
-]
L ]
5,
z.

uct

M_Aci




cu

—

27

u us « cial lactic
t c
(]
19¢
17
01
1
195
141
195
2))
1
57
179
512
06
19¢
Q7
C1
273
tior t 1
Oom uct 1 without
cc ing tie cult
oes.
lant use, t relatio bet
large volu C c b
csus t fect.
to m T >
rkers ( t t es 1
8 productior 1 vity of

10W

low

fw

‘C\r
gl

low

low

y igh
ur
ium
-}

c ive
¥ 1o
tu
cid cul




ot
it
or (
r "
a2 ¢

3
e

uc

ut

=
or t u CC

b ure

tative tr tu

o+
o+
o

o
o)
P

£ Misuavata ) Nyers D) 4
r t lactic ac lturee
t t 120%F C ute sed
(o r | t 4 ce n
k (916 u I The U
tion etween 5. nd 5.5 Over
ultures he total CO n, Store
4 neressed C( roduct , while
ecre o( ction t rv Nner
8 Ter 4 ther. 1 - int C( WET €
10 - ¢ i rocucC=
L) not n ity of cultur rval
- i r ture o cubst
ut. rter iee: aci




ture

SN A (P

uring srm
ucte

t tu

Stopeock
ool
ter







}
ol
sont

efect. n the of active
the € t i t seam to ear.,
ture } tacocei were 1so called Le

K W able
ble medi t

und in some commercial cultures.

in the body wss n

ere: Inferior milk

erature.

acteria,

litera-




e \l)
}
whic
text
3
ro

¢ re




14

1 egree O 14 cheese s from various
res X rs at %, 50 1 529F
Decree of openness
Chee Culture used t eni r
» \OF
S bt e o . A0S :
1 S. Lactis (7 - - -
Commereisl cheese
culture #1 % Lt b
3 S. Lactis (71 - -
/} Commerciasl chees
e *

culture #1

. Lactis (712) = = -

S. Lgetis (712) and
Citrovorus % o H RN

7 Commercial cheese
culture #2 - it L
8 Commercial cheese
culture #2 T 3 * 4 3R
L. Citrovorus
- v nce of slits.
k& Very slight evidence lits.
» S1ight evidence c 1its.
Wi loderat vidence of slits.
ok c 1its
n (22) report twer ven ¢ e in New
Zeslan to their CO, cc nt . WETe m wi le
tr nd six with commercial mixe train It w not that
the c e r s fro xe ltures T i ner
Turin irst t s of ripening, while ¢ ro nizle
train cu ur id not chan in CC tent ing ¢ n iod,
but eventuslly did contsir u y further ri . iigh concen-
trations CC me t t 1facture result n an oper
texture w torage at t ratur lower than us etar the

CO, formation.




\n

iple source of CO5 in t cheese. respirst sses
of the micro-organisms du the earl erio £ 1 ccount
the major portion of the CO, product Dorn and Dahlberg (€)

_‘
£
pre
o
fu
o

Y rquardt (33) nof y velopment in sse contsining
I umbers of coliform bacter In teurize ilk, -
t L s the ipl irce of these orgsnisn the

a

<)
o
o+
-+
x

uld t sufficient to produc

to Bacdllus goli co

Russell (23) noted that the organi capabtle of producing

bde D

sses, been found to




a
T
+
or

-







o« 4t W u llow
¢ u holeat \Ux- 1) W
ti11 te t luti W
o 3 u ye (- t I
olution was oximately .
the asurir r y invert
r y uction t t ut
ter ‘rom t ti 1

lat t rate five
liliter volumes « t he
R Rl y 41

raliminary 4 1s 4

lltures

the us
when t}
e meas

et

r cu
e ir

to

ock




tu




te r
« 1 ¢ 1 cate
“0duc A AL 1 - t
o y on t X n the 1k on
1 1 1 3 ulac ree. now
t t e e
D 1
t ] te t L %.
t . 3 . \
te ther
conl L el t cteur ng vat. e
ol] rnd it ! t I u into three cheese
vat C
ulacture
o t 1 11
itl
158 R e o o
t I t €
un ter t te
ulzctu o) lac vat -
t t ccul t!
ct ] X c o
t am 200 na
ocul t oliters










7]

inut

ol

o




he le was ground tc moot} te a motar and pestle ar
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RESULTS AND DISCUSSION

everal strains of commercial 1

c were selected for the first phase of this study. Each of
these cultures were tested for gas production snd start sctivity
in six separate trials, each time a ratus.

als,

results of these trial

amount of gas produced

from a low of three to &

A second series of gas production and activity were run
on some of these sam along with some new cultures. These
resul are own in Table 7., It was observed thst
tion following freezing, the gas was » but upon
ore transfers, gas productior ncreased., S r G was
the only exception in thst it produced conside r quantities

of gas upon reactivation then before being frozen.

The third series of

s included some new cultures

@
<

=
-

as a group of mixed strains made from combinations of single strsins
lready being tested. These tests were run in plicste and results
ere shown in Tables 8, 9, 10, and 1l.
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c 375 75 057 dium
B 390 20 40
Incubated four i o

F 10 10 oled, low

30C 051 medium
G 210 210 48 meddum

D 75 70 .51 low




tarter  _Trisl Number
ambsr e D

R L, 6 .56 low

S 0 ) 53 low

S 0 0 <50 low

G 233 250 31 medium

G 200 190 027 medium
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ble 10, Gas production snd ascidity of selected commercial single
strains of lactic acid starter cultures

N
—
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(W]
[
[
o
<

J 68¢ 700 32 high
v 38 0 029 low
Q 222 210 37 medium

T 222 225 331 medium

v 22 10 oh2 low
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able 11. Gas production ar cidity on zelected mixed strains of
lactic acid starter ltures

_Acidity®  Clessificstion
1 33 25 52 low

2 40 50 054 low

3 4 0 A7 low

4 18 : .16 low

6 0 10 oh3 low

45 low

n

40

9 150 1 «52 low

10 30 20 oh8 low

11 C 0 49 low




microliters were classified as medium gas
producing less t O microliters were
Table 12 shows the of all
the cultures tested. From this formation a culture from each

cla

88

was chosen to u the

manufacture of Cheddar

cheese,

Culture J was selected for high, culture G was selected for
medium, and culture F was selected for low.
The results of the gas tes steps of starter

preparation and cheese manufacture a how
which are included in the appendix. It is t
cultures produced similar smounts of

exhibited in actual trials, demonstrating a

production for each strain once it has been
Manufacture of Cheddsr cheese

The results of the preliminary work cor
starters of varied production s i a

+

between the gas produced by the starter =

in

exhit the cheese at ten da

The cheese

made from low gas producing
flavor, and generally good body snd texture.
from the medium gas producing organisms were

but were criticized for gas in the mechanics

4
cheese made from the high gas producing cult
have a definite fruity flavor, and
gassiness in the mechanical openings. The s

is recorded in Table 13.

Further triasls demonstrasted that cheese

producing cultures was defi

critieized

nitely A Grade and

in Tables 16 to 21,
o be noted that the
each was
consistency of gas
clasgsified.
cerning the use of

relationship

degree

of openness

the

cultures was of fine
The cheese made
all of good flavor
All

1 openings.

ures were noted to
d for gas holes and
coring of the cheese

made from low gas

that




8 producing strsins w rerslly B Grade. Cheese made
yas producing strai were B Urade or lower due to the
late fect, T esults of these trials are shown Table 14

her vats were of the proper acidity at

ifference
production
1l was made

from the
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Table 13. Flavor, body and texture scores for cheese made for first series

Vet ¥

Flavor

Texture Flavor |

A 40 29.5 40 28
Mech. openings Slight Mech. openings
with gas fruity with gas

B 40 29.5 40 28
Mech. openings
with gas

c 9 27 40 28

High Mealy Mech. openings
acid with gas




Table 14.

Flavor, body and texture scores for cheese msde for second

series

el L Vat X = Vat Y n e Tl | _Vat 2
.L,Oi No. Flavor  Body and Texture Flavor Body and Texture Flavor Body and Texture
D 39 29.5 38 29.5 40 28
High High Mech, openings
scid acid with gas
=3 Gas holes
E 40 29.5 40 29 39.5 28
Mech. openings Slight Mech. openings
with gas fruity with gas
= Gas holes
2 38 29 40 29 39 8
Slight Slightly open Mech. openings Slight Mech. openings
acid Slightly mealy with gas ferm. with gas
Acid Gas holes

W
»




i fat values of 18 vats of Cheddar cheese

le 15.
for ten days
Percent Moisture ___pH Value = _ Percept Fat
Vat No 1 2 ] ) 1 Py
B2 &L ORI s . SO
AX 36.2 36.3 5.14 5.13 31.5 31.6
AY 36.8 36.8 5.03 5.03 31.2 2l.l

37.8 5.09 5.09 32.1 3202

FX 36.2 36.2 5.09 5.09 31.8 31.8
F 37.1 7.1 .01 5.01 31.4 31.4







micro-

was scored for flavor, body snd texture, isture
+
fat,
icstes with the X it 4 ibl
to uniform hig by test nd otir
cultures that sre low producers, his selection program
3 the use of s ong wit or the activity

>f the cultures.




ctory method of

producing ability of lactic acid starter

2. The g: as designed by Elliker (26) wa d
in order increase its rigldi and make it more ads for
plant as well ss laboratory use.

3. Lactic acid cultures can be aessified sccording to their
yas producing ability. Those ing under were

had a tendency to lower 788
s st two or three transfers 4
reactivation, after which the gas production S ac
higher than before freezing. analysis 8 8
n im steg ters for e-
making.
6. from cultures class as

low

producers exhibited slight evidence of gas in mec
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