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1. Introdution

Cheddar cheese segment

This brochure is one of a series that has been
produced to give you an overview of stater culture
performance and modern manufacturing technobay.
It also provides a good irsight into the experience
and knowledee available to vou as a partrer of Chr.
Harsen. For more than 50 vears cheese -makers have
turned to us to improve the quality of the food they
make for people all over the world.

Our aim has always been to provide excellent
products and we are aware that a product is only
excellent when it gives the best results. One of the
major reasors behind the s uzcess of Chr. Hansen's
products is the @artrershipwe establish with our
customers, A continuing dialoe ersures that our
customers e the best products for their needs in
the best way. This dialog is also a source of
inspiration for rew developments as the needs and
requirements of our customers are the main drivirg
force behind our R&D.

For nearly 130 yvears Chr. Hamsen has worked to help
food manufacturers offer high quality products. From

the beginnings with rennet, Chr. Hansen has grown

into a full-ramge supplier for the dairy indwstry. Aprt

from a complete ramnge of coagulants, the
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cheese -maker now has far greater flexibility and
better control over his processes and products,
thanks to Chr. Hansen colors, dairy cultures and

enzymes - all from naturalsources.

Chr. Harsen bridees the ga p between traditional
methods and the develo pment and impleme ntation of
innowvations, allowing people like you to concentrate
on what they are best at - making cheese. For more
information contact vour local sales office or
application center, there are more than forty in as
many countries throughout the world.

Segment description Typical examples Scalding

Fata types Fets, White chessze

max 35°C
[25F)

Texture

Semicoftchesses

Soft cheese types Go Igo fizoks

camembert, Brie, Angentine Port Salut, Cescenza, | max 35-40°C

[95-104° F)

Soft o semisoft
zheeszes

Continental types

Cottage cheese types | ottage chesze

Gouda, Bdam, Sameoe, aasdammer’ Lee dammer, aR-40MC
Saint Paulin, Rackete, Manchego, Prato 95104 F)

Semi-hard cheeses

22-32C
(F2-90°F)

Soft fresh cheese

Zheddar, Temionak, American Cheddar, Mo nterey AE42C

Chaddar types | | ¢k Colby o7-10g Fy |HEm cheeses
[ AEA4FC Semi-hard to hard
Pasta filata types |Mozzamla, PEza chesse, Provolons B7-109°F) |cheeses
max 54°C
Emmenthal types |Emmenthal, Gruyée (128°F) Hamd cheeses
, RO-65C
Grana types Grana, Parmesan, Sbrnz (122-131°F) Hamd cheeses
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Cheddar Cheese

2. General characteristics of Cheddar cheese types

The Cheddar seament represents the bBreest cheese
segment. It is typified by Cheddar cheese
traditionally made inthe UK, but now produced
worldwide, Inappendix 1 other examples of typical
cheese types belonging to the Cheddar segment are
given. This and the following sectiors introduce
typical characte rstics, production procedures and
the critical elements in the manufacture of these
cheese types.

Some of the general charactenstics of the segment
are leted as follows :

* Fat indry matter 20-60%
* Water content 34-42%
* Zalt content in cheese 1.,5-2,5%
* Acidification to allow chedda ring
process
* Pressed to obtain a closed rind
* Dry salted after milling prior to press
* kually vacuum packed or barreled
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Cheddar Cheese

3. Chr. Hansen ingredients for manufacture of Cheddar

3.1 Cultures

Primary cultures

Traditiorally, starter cultures for production of
cheddar cheese have consisted of mesophilic straims.
Today, more and more Cheddar is made wsing
mesaphilic and

Spead of

the rmophilic blends.

Information on the composition and ee neral
[erformance is shown in the table below:

lachc adkd Citrate Composition Composition Composiiion

R —— fermentation O culhwe RET cullbure REF culture
Lal:h:ln:lm.::.s lactE o B o o o o
sl p. lacts
Lacfomoous .'ﬂ!l:l"ﬁ a . . . . .
sl s . cremionis
Zirep boo cous h ) . . .
fharmop s
Lacioba ol s pecies * = # #

Typically, startercultures for Cheddar and Cheddar
types are mesophilic strains; homoferme ntative types
that ferment lactose to lactic acid. The Chr. Harsen
O-culture r@rEe contains the two most widely sed
strains Loctococous loctis sulsp. loctis and

Lie tococeus lactis subsp. cremoris. The selection
criteria for these strains are that they should be rapid
acidifiers, be phage hardened and produce the
correct flavor attributes.

Recent deve b pments in starter technology have
made the RST concept possible. This imvolves
blending mesophilic and thermophilic strairs to take
advantage of the scald temperature used inCheddar
ma nufacture, whichis normally = 38°C (= 98°F). This
increases the activity of the starter enabling reduced
inoculation rates .

The most recent addition to our Cheddar cultune
product ramee is RSF cultures. These cultures
incorporate flavor enhancing strains and are widely
s ed to differentiate flavor types.

Some Cheddar types require a more open texture and
different flaver profile, such as Cheshire. Herein
addition to the above strains, bete roferme nta tive
strairs can be incorporated to ferment citrate.

Inaddition to these primary acidifying cultures,

A rticularly the latter, it is possible to add secondary
cultures that can help differentiate flavor and
texture types. Examples of strairs used here are
Lactobacillus helveticus and Lactobacillus casei.

The mnee of cultures, including s peed of
acidification, eve formation and phage group, ar
shown in the table on the next page together with
product formm.

For the production of most Chedda rcheese types, the
ise of an inoculation rate of either 0.005-0.01% F-OWS
or S00u-1000u FO-DVS per 10,000 | milk is
recommended.
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Cheddar Cheese

2.1.1 Product range primary culkures

Culture name Fhaga Culture type Characteristics
group
R-603'R-TO3 1 Single stmin culture blend Lacb cocous Wedium'high activity
R-604/R-T04 1 Lactis. Mo g== production
R-60T/R-TOT 2 Citrale negative
RG08/R-T08 |3 Ak Ll
RST-H643 4 i o
Mesophilic and Thermo philic blends.,
RSTETE/TTE |4 Chrak negative High activity
RST-T44 5 Homaofe rme ntative Mo gas production
RET-E30 B
RET-EM T
RS EH£211 5 Mezophilic and Thermaphilic blends. High activity
RSF£36 B Homofe mme ntative Mo gas production
Citrate negative Improved flavor
g;ig; g 1 Citrate pos itive T ow gas production

MB. Culture in rotation should not be replaced by a culture from the same phage group ds science and
experience show similarities in phage pattern within the same group.

2.1.1 Performance primary cultures

Sugars and organic acids: The below table shows the residual content of sugars and oreanic acids (mafa).
Samples have been inoculated at Cheddar temperature profile for 20 hrs and ara lyzed on HPLE {Hizgh Pressure
Liquid Chromatography).

Citrate Lactossa Glucosse Galactose Lactate Acetic acid
R-B02 108 42.0 KD E] 6.1 0.1
R-B04 108 422 KD E] 62 0.1
R-BOT 18 415 KD 0.4 6.3 0.1
R-B0A 108 42 1 KD E] 60 0.1
RST-643 16 g5 KD 48 67 0.1
RS T-6TE 16 6.5 KD 46 68 0.1
RS T-620 108 4.1 KD 50 74 0.1
RST-621 108 136 KD 52 73 0.1
RSF-621 15 4.4 KD 52 74 0.1
R5F-626 1.7 4.3 KD 409 6.1 0.1
RSF-627 18 138 KD 46 65 0.1
RSF-628 18 335 KD 5.4 6.4 0.1

MO = Mot detectable

FERMENTATION COMDITION: :  Whole milk 3.5% fat - T2°C {16 2°F) /15 sec.
TEMPERATURE PROFILE: Cheddar temp. profile: 31°C (88° F) 1 hr 30 min » 38°C {100°F) 4.5 hrs
framp30 min) #16°C (61°F)15 hrs. Inoculation 0.01% 7 S00u/ 50001,
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Cheddar Cheese

Acidification activity: The figures show the relative activity difference between the Cheddar cheese cultures.
The cultures have been inoculated in whole milk at Cheddar tempe rature profile, and pH has been measured
after 4 hrs. Acidification profiles ot specific temperatures areavailable in our product informat jon sheets.

Culture activity - pH after 4 hrs
Frozen DVS cultures
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FERMENTATION CONMTIOMa: ‘Whole milk 3,55 fat - 72°C (162" F3f1 5see.
TEMPERATURE PROFILE: Cheddar temp. profile: 31*C (88* F) 1 hr 30 min+ 38°C (100°F) 4.5 hrs

(rRmp 30 miny. Ioculation .01 £ 500w 50001
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Cheddar Cheese

Temperature effect: The fiz ures show the temperature effect on the specific Cheddar cheese cultures. Each
culture has been inoculatedin lab, milk at different temperatures and the pH has been measured after 6 his.

Temperalure effect
Frozen DVS cultures
55

—e—R-502

. | —m—R-804

fseamns R-507

ReG08
% RSF-621
| —@—RST-642
| —+— RST-67T6
| —d— RST-631
. RSF-636
| -t REF-537
| RSF-838

Temperature effect
Freeze-Dried DVS Cultures

53 —e— R-T03

51 —a— H-704

57 | 0 e T g oW essees R-TO7

:E, 53 R-708
% RST-744
i —»—RST-776

45 = - - . =
P N
£ 5 f écrd‘ ‘tdé
FERMENTATION CONMTIOMG: Lab. milk % 5% D8d - 140 C (284" F)F8 sec. - 100°C (212" F3f 30 min

Inoe ulation 0.0 % ¢ SO00wW 50001
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Cheddar Cheese

Salt tolerance: The figures kelow show the s pecific salt tolerance expressed as a 50% acidification inhibition
of each Cheddar cheese culture. Each culture has been inoculated in lab. milk with different salt
concentratiors, and pH has been measured after 24 hrs. 50% acidification inhibition has beencalculated and
expressed in the column charts below. The higher the salt conce ntration needed for 50% acidification
inhibition the higher the salt tolerance of the culture.

Salt tolerance - Frozen DVS
B0 % acidification inhibition
58
58
54
532
3 50
2 48
: J I I
44 ]
42
i 11
A i
. % 55" f !a
ST s
Salt tolerance - Freeze-dried DVS
50% acidification inhibition
5,8
5.6
= 54
@ 52
® 50
4.8 -
4.6 -
&
FERMENTATION CONMTIO M Lab. milk % 5% DM - 140°C |_13=1" F:n"E gae, - 100°C 21 rk F:n"]EI- min

I wlatiom GO % ¢ 500w/ 50001, Temperature 30°C (86" F).
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Ripening culures

To modify and enhance the flavor in Cheddar cheese
the primary starter can be supple mented by the use
of attenuated startercultures such as Flavor
Control™ cultures , selected Lactobacilli strains ar the
e of non-starteradjunct cultures.

The cultures wed for modification of ripening during
storage can be divided into three main categories

Flavor Control™
Lactobacilli
Coryneforms

Individua lly, orin combination, these cultures can
modify the flavor of cheeses in different directiors.

The cultures are added directly to the cheese milk
with the primary starter and will, due to the lack of
acidification capacity, have no influence on the
production of the cheese.

The e of such ripening cultures has been made
simpler and more comvenient by the introduction of
these cultures in direct inoculation form (DVE). This is
because the cheese maker does not have to worry
about the preparation of an additional culture as a
bulk starter, and the OWS culture can be stored in a
freezer and wed as required.

Culture Typs
CR-210 Flavor Contml
CR-213 Flavor Contml
CR-312 Flavor Contml
CR-319 Flavor Contml
LH-BO2 lactohacillivs helvebicus
LH-32 lactohacillivs helvebicus
B.cazel Cioryne forma

Cheddar Cheese

2.2 Direct Vat St (DV5) cultures

%S cultures for direct inoculation of the process milk
have made a significa nt impact on modern
cheesemaking operations across the world, DVS
cultures for cheeses in the Cheddar cheese segment
we re introduced in the mid seventies and are now
able to compete head to head with bulk starter
cultures, bothin terms of flavor develo pment and
speed of activity in the cheese vat. The reasons

ke hind the growth in the use of DVS cultures are
based ona number of benefits that these systems
offer to the cheese-maker. The key benefits are:

Convenience

*with D¥S the cheese-maker does not have to
prepa e bulkstarter in the dairy and can
concentrate on making cheese.

* the OWS culture can be sed as it & required
in the dairy, so there is no bulk starter waste
either from overproduction or losses in the
system.

* the dairy managerdoes not have to worry
about bulk starter prepam@tion ath the weekend
- the DWS culture can be wed "directly from the
freezer on Monday momings.

Safety

*the DVS culture is fully tested for activity and
microbiological contaminants before it leaves
Chr. Harsen, and certificates of a malysis can
be provided to support thi if required.

* no bulk sta ter production means less risk of
phage contamination leading to slow or lost
vats and dowrgraded cheeses.

*witha range of phage unrelated cultures, our
DVS can always provide a back-upculture.

Yield

*standardized DVS culture activity mears
constte nt acid production and performance
in the vat, This inturn can result in moistire
leve b closer to the maximum allowed and
incredased cheese vield.

Flexibility

* a bility to use DWS cultures inspecial com-
binations producing different cheese types
and flavors without the reed for additional
bulk starter facilities.
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2.3 Using DVS cultures

C%S cultures should be stored as closely as possible to
the cheese vat and taken from the freezer
immediately priorto wse. Altermatively, they can be
transferred to the vat platform and kept in a cool box
for shart periods (1015 mirs.) prior to wse. Inoculate
directly into the cheese vat as soon as a thin layer of
milk has covered the bottom of the vat. Good

agitation of the vat milk improves the dispersion of
the culture.

The e of DVWS cultures in place of bulk starter
recuires some very minor changes to the

ma nufacturing process. These changes are required
because when bulk starter, with a pHofamund 4.6,
is added to the cheese vat there is animmediate, but
small, dropin the milk's pH. This drop does not occur
when DVS cultures are used because the inoculation
with DWS & about 100 times lower than inoculation
with bulk starter.

We s wally recommend the ise of an increased pre-
ripening perod and the choice of the right DVS
culture for the cheese type to be produced. This can
be achieved without the overall process time being
increased; but since each dairy has i own particular
needs we advise close collaboration with our Applied
Technobey Laboratory techniciars to ersure that the
introduction of DVS cultures rurs smoothby.

Cheddar Cheese

2.4 Coagulants

Chr. Harsenis able to s upply a full range of
coagulants . It is within this particular segment that
we have our loreest track record, having supplied
rennet forover 125 vears. We have adapted our range
to fit your needs, linking tradition with reseamch and
innowvation.

Chr. Harsen's coagulant range:
MATUREN®: Animal rennet jcalf and/or bovine)
CHY-MAX®: Chymesin produced by fermentation

MICROLANT™: Microbial coagulants

These three groufs have varying characteristics for
proteclytic activity, heat lability and sersitivity to
changes in pH, temperature and Cacl,. Traditionally,
calf rennet has been regarded as the ideal cheese
coagulant beca wse of its highly s pecific milk clotting
activity. CHY-MAX™ shares this characteristic and is
rapidly winnmrg geround all over the word to be the
preferred choice of cheesemakems.

The lst two groups, CHY #ax” and Micralant™, ame
approved for use in kosher, halal and vesetaran
products. CHY-MAX™ is also available ina kosher
quality approved for Passover, This opers up
completely new opportunities for you.

Furthermore, we can demonstrte the effect each of
these coagulants has on your yield. This may not be
mare than a fraction of a percentage point - but
sufficient to make a measurable impact on the
bottom-line result for yvour bisiness. Youshould, for
example, be able to achieve an improvement of
around 0.5% in yvield by switching from a microbial
coagulant to our very specific CHY-MAX or to a High
Chymosin Haturen type.

Bzirg a full-range supplier we can give you abjective
advice designed to achieve the optimal solution for
your particular process. But optimization of
production is not simply a question of enkancire the
vield from a specific quantity of milk. The
characteristics of the end product are at least as
significant. For instance, side activity is an important
issue, particularly when vour cheese or whey is wed
as an ingredient in other products.
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ften a sinificant additional source of profit
incheesemaking. Highly nutritious, it is a valuable
imredient ina wide rarge of foods. However, for
whey of the right quality to ke produced, it is
important to select exactly the rght coagula nt for
your cheesemaking.

Consistent clotting activity, specific protea lytic
activity, side activity, vield, maturation, flavar and
texture, whey, certification - all in all there are over
30 interactive parameters to be taken into

conside ration when choosing the right coagulant. It is
a complicated jigsaw but we offer you our expertse
to help vou solve it.

From the souming of raw materials to the on-time
delivery at your doorste p, our commitment is driven
by vour require ments.

Cheddar Cheese

1.5 Other ingre dients

Matural Colors

Cheese may be colored sing a laree vanety of
ratural colos supplied from Chr. Hansen. They are all
extracted from natural sources. The colors most often
ised are described below.

Coloring the whole cheese

Cheddar can ke colored from warm yellow to deep
orange Using annatto of carotenes.

Color Type Color preduct Color Shade Crrigin

Z ho o phi C-130-WE-Blego Gresn Grean dned plants
Turmerc T-TPB-WS Frea h e llow Turmenc root

[Bets Carotene BC-140-WSS [Vellow Arfificial ar nature dentical
Matural Camiene Matural camtensa WS2 |Fresh Yellow Palm fruit il

Annatto A-F20-WS Warm Ye llow Annatio seeds

[Paprka P-40 000 G-W S Cirange Paprika frufts

Carmmine CC-500-WS Red Cochineal

Carmmel CAS DO0C- WS B mown Heat treated sugar
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4. Production procedure

Cheddar Cheese

41  Typical Cheddar manufacturing process

Ml treatment
Heat treatme nil
TEC [162°F) 15-25 sesomds
Cosled to ripening & mpe stume
31-33°C (B8B1°F)

139/100 |
5 /100 |

A J

lum Chiaride
gal

Culture add ition

fves:

Ripening time: 20-50 minuks &#ﬂ%ﬂgﬁ?‘:
Renneting time
M;Inu‘aa. e
Curtting Hannilasa L
— Mt e
Skre of curd 5-10 mm
20 minutes per 100 kg
¥

Sealding' stirrng
Hesating & wurd to 37-41°C
- 106" F )

Time 20-70 minues

Pltching to remove whey
20-40 minules

h J

C hed daring process:
Whey remaval
A b develo prent 1o
pH5.3-5.7. TA% 0306

Salting:
Diny sah addiicn
1.6-20%

A J

Packing:
Trad Lo ral mo ks
Block Tormeans

Barmel

¥

Yacuum packing:

Bamckarg Ing
Baxing

L J

Bhorage:
Jweeks — 2yean

e per eclinegy & Ty
Temp. 7-12°C (45-54°F)
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4.1 Critical manufacturing points

During the production of Cheddar cheese
parameters such as acidification rate and
flavor develo pment are critical in obtaining
the right quality:

Cheddar Cheese

Acidification

* through controlled deve lopment of lactic
acid the starter culture ensures final
cheese moisture, texture, consistency,
and pH targets are met

* the pH of the cheese after saltine should
be pH 5.3-5.7 (TA 0.3 - 0.6%). This target
pH value will differ according to the
type of cheese beimng produced, e.q. full fat, low
fat etc

* For some cheese types (e.g. curd for
processing) 4 day pHis important. pH should be
between 5.1 - 5.3.

Flavor (and Aroma)

*the cheese produced should have the
des ired flaver and aroma typical for the
cheese type andits intended market

*with controlled proteclyss and lipolss, from
amom other things the starterculture, no off
or bitter flavors should occur that could result
in down-grading or the cheese having to be
sold before its targeted maturing date.
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4.3 Cheddar manufacturing technology

Heat treatment

From a food safety point of view, the pasteurization
step is important to eliminate any pathogenic
orgamsms that may bein the mw milk. It is important
not to over heat-treat the milk as this will adversely
affect the coagulation stage by denaturing too much
whey protein and result ina poor set. Milk is cooled
to inoculation te mperatune, which for most Cheddar
type cheeses is between 30° and 33°C @6 and 91°F).

Culture addition

The culture is added to the milk as it enters the vat
durirg filling. With DVS culture, the milk pHis not
chareed at this stage (due to the bulk starter’s
acidity, the pH of the vat milk will normally drop by
0.2 pH units). D¥s cultures hydrate quickly and begin
aci?ﬁdevel-:nprrent that continues throughout the

md Ke.

Ripening time is us ually between 20 and 50 minutes.
A shorter ripening time helps minimize phage attack;
this must be balanced agairst the total make time
reqy uired.

If the recipe requires addition of color or calcium
chloride they are added at this stage, prior to setting.

Coagulant addition

Coagulant s added to set the milk, so that it can be
cut to produce curd particles. The temperature, pH,
amount and type of coagulant determine the setting
time. A higher temperature, lower pH and increased
s age rate will result ina faster set. The type of
codgulant sed will have aneffect on the vield and
flavor profile of the cheese further down the process.

Cut

It is important to cut at the correct gel strength to
optimize cheese vield. If the set is too weak, this can
result in broken curd and excessive loss of fat and
protein into the whey resulting in lost yield. If the set
is too firm, this can result in tearing of the curd,
again resulting in loss of fat and protein to the whey.

Cheddar Cheese

The size of cut is a key control on the firal cheese
maisture. For 8 high-moisture cheese the cut size &
as large as possible and for a lower moisture cheese,
the cut size is much smaller.

Prior to the start of scalding, the curd is normally
stirred for a shot time to prevent the curd paticles
from case hardening; normally known as the "healing”
time.

Scald temperature

Heatire caises the curd particles to contract,
expellire moisture. The final scald te mpe rature
redached is another way to control the moisture
composition of the final cheese. When using the
mesophilic, thermophilic blends the te mperature at
scald will have a significant effect on the rate of
acidification after the curd has been pitched.

Ikually there is stirring pericd after the target scald
temperture has been reached, this time will also

have an effect on the final compaosition of the
cheese.

Mill acidity

Having pitched the curd and whey out of the vat,
there are numerows mechanical systems for removing
the whey, to allow the curd to "cheddar’. As the
acidity deve lbs, the curd expels whey and mats
tomether. Here the rate of acidification can affect the
final moture and the texture of the resulting
cheese.

Having achieved the desired pHor acidity, the curd &
passed througha mill which cuts the matted curd into
small pieces, or chifs.

Salt addition

Salt is added to the milled curd and serves & number
of furctions. Salt is important for the flavor and
textural development of the cheese, it tends to
retard acidification of the curd and prevents
undesirable microorea msms from oonta minating the
curd. The amount of salt added & important, over
saltime can result in very slow maturation of the curd,
comersely under salting can give rise to
contarmindtion and undesirable flavor characte ristics.
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Types of manufacturing equipment

There are a number of ma nual and automated
systems for manufacturing Cheddar. Here is a brief
summary of the main types in use:

Traditional

Here curd is pitched onto tables or coolers where the
curd is either block and turned manwally in the
traditional manner orwhere overhead stirrers and
cutters handle the curd.

Tower

Here the curd is pitched onto belt one and this
carries the curd upto an auger. Most of the whey &
drained off before the curd is blown into a tower
where the cheddaring process takes place. From the
tower the curd is guillotined into blocks that fall into
the mill. From here the curd goes onto a second kel
where it & salted. The curd is then moved from belt
two toa curd packing system.

Belts

Curd is pitched onto a seres of belts, up to four
sometimes, where the whey is removed and
cheddaring occurs as the mat of curd passes fromone
belt to the next. Having been milled and salted on
the final belt the curd is blown across to the curd

packing system.

Cheddar Cheese

Packing of curd

Traditiona! molds and soneg-presses:

These are & manualsystem used insmaller factories.
Curd is packed into molds and these are then pressed
in horizontal or vertical presses. Pressing usually
ovemight; the maolds are then emptied and the blocks
dre vacuum packed.

Block Formers

The curdis blown into a tower, which forms the cund
into & rectangular column. With the aid of a vacuum
the curd & pressed together, a auillotine cuts of f
Hocks of the formed curd at the base and these are

vacuum packed.

Storage

The packed curd is stored at between 7° and 10°C
(45° and 50°F). Depending on the cheese type, the
curd & keft to mature from 2 weeks upto 2 years.
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Cheddar Cheese

5. Cause and prevention of faults in cheese in the Cheddar segment

Problam

High mokture inchessze or high
fat content could resultin:

- flavar oo acid

- body weak

-open textue

Low moiEtur in cheese could
esultin:

-dry cheese

- body firmand hard

- texture cudy, crumbly

Cause

High fat cantent

Slow acid developme nt
Inzufficie nt scald

Too rapid scald

Poor whey drainage

Too much coagulant

Zut oo small

Scald too high
Jwarsaled

Acid development oo fast

Prevention

SEndadize fat
Increaze rpening time, increaze culturs
incculation, increase scald temp, scald skower

Reduce mnnet, orset time
lamgercut

Lowerscald, mill at higher pH
Reduce salt

Minimum pH in cheese too low
fover acid);

- too acid, bitter

- body oo dry (kow moeture)

- body oo peaty (high moeture)
and could ke mottled ifoolored

Inoculation too high
Fre-rigening time foo kong
Milling acid oo high

Reduce culture incculation
Shorter pre nipening

Scald higher

Increase salt

pH in cheese too high

culture failur

Impmve hygiens, CIPs

(low TA): Phage RFejctsuspect milk
Ant bsotics Increase culture, Apening tims
- low flavor intensity, off flavors Rotate cultures
candevelop, body slow to break
down, mattling
Textural defects - Low &t Higher TA at milling (lower pH)
cumly [chippy) body Lackof acid Lowe red scalkd
Scald too high

Crumbby body - fractunes,

Excesswe poteolys e Inolkder cheese

Culture selection, incease

crumbles when s liced maEture
Faaty body - very soft body, Excessive moeture Higher TA at milling {low pH)
slicky Higherscald

Cpentexiure - gas ormation

contamination with hete o mentative

MNELAEE or veasts

Imprve hygiens
Increase acid production

Colordefects - Acid too high in make Reduce acidity

Bleaching

hotting Uneven acid formation Culture selkection
LIneven salting Improve salticurd mixing

Biterchesze Unbalanced protec =i Good hygiene
contamination of milk— orcurd dunng Comectculture sekction
proces s Lee of flavor attenuating
Incormectchoice of culture cultures

Incorrct ripening ime and Emperatur
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Cheddar Cheese

Appendix 1
Typical cheese types in the Cheddar segment

Scald
Temp i °C
(F)

Rennet to Mill
Time

Maturation

Cheese Type Description

Age

. Soft texture, clean 37-349
Mild Cheddar er 3 - Bweeks (99-102} 0.4 - 0.8% 3hm 45 - dhme
Fimer textune, full
L2 3C Flavor, munded, some | 6- 24 montte | o221 | 045-0.6% | 4hm - 4hm 30 min
Cheddar C (101-106)
acidic bie
o rumbly, textue, n
Cheshire moist, sham acid 2 - B weeks [ﬁg; 0.6 - 0.7% igﬁinmm'" - 2hrs
flavor, diacetyl flavors
Jpen texture, flinty, a7-39
Red Leicester full ugged flavar, dark | 8 - 14 wea ks (99-102) 0.4 - 0.5% 3hrm 40 - 4hs
red color -
Smooth, soft texture,
Houtle mild rounded flavar 8 - 14 weeks 37-39 0.4-05% | 3hm 40 - dhms
Gloucester (2E-102)
pale om@nge color
Reduced Fat Firm texture, rounded ) 35-36 _ )
C hedd ar g 3 - 12 months (85-97) 0.3-04% 3hm - 3hr20
Smooth soft Exture, 96-39
C ol by mikd flaviar, 2 —Hweeks (G7-102) 0.2-0.3% 2hme 30 —3hrs
brght orange to red
Smooth soft Exture, _ A6-39 _ _
Monterey Jack mikd flavor 2 —EBweeks (97-102} 02-03% | 2hm 30 -3hs
US barrel 3740
Chedd ar for Firm texture 1 week (99-104) 0.4 —0.7% 25he — 3 hrs
[ o ce 5510

The information contained herein is to our knowledee true and correct and presented in good faith. However,
no wa ma nty, guarantee, or freedom from ptent infringement is implied or inferred. This information &
of fered solely for your corsideration and verfication.
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