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This boaklet is designed 1o give an overvew of the requirements for the mondfocture of anisanal hord ¢hesseas.

Chessemaking is hard physical work and demands continuous atiention from the chessamaker. It provides an
appartunity to achieve batier returns for the milk producer and with it @ mare see e ulure.

The last 20 years have ssen a significant growth in the range of British cheess being mode — many of these
aorming Fram new enterprises sl up by dairy larmen looking to odd value to thedr milk.

Any dairy larmer conemplating this type of diversification should undersiand that this is not an easy aptian.
There herve besn mamy suocess stonies and some les soceshl.

This boaklet aims to provide a realistic guide to minimising some of the risks invalved in investing in cheese

processing. It sty out some of the sleps neaded 1o ensure productian af the right praduct, o the rght quality
and marketed o the right people.



According 1o the British Cheess Board there are now aver 700 named chesses being made in the LK.
Together with imponed varsties — which ozcount for dase 1o 50% of the market - there b huge cansmer
chaolce. The lotal chesse market - including chesss thal goss lo calering cullels and cheese that is vsed in
manufocivred food products such as pizza - amaunts te more than 700,000 tonnes a year and at retail
prices is valved of mare than £3 billion a year.

In the Ewrapean leogue table of chesse consumpiion, the UK is near the bottom at just ever 11kgs per
peron per yenr. This compares with levels mare than double that in countries such as France, Germany,
lakly and Greace.

Recent years have seen a surge in demand far cheess in the LK driven by rsng housshold incomes,
inereasing chaice through market segmentation, the development of sirang brands, the growth of Farmers'
Markets and until recently falling real retail prices. In 2008 that growth has dlmest cenainly sopped as
eonsumers adjud lo a harther ecanamic cimate and shrinking levels of real dispasable incame. Hawever,
there are dear irends within the chesse marked, af which new entrants should be aware, driven by healih,
conventence of known provenonce, for example:

* healhier ealing aplions — in lerms of reduced fol or lewer salt levels, or with odded benafits such as
anganic or chaleseral lowering properties

*  convenlence lines such as ready graed, or sheed or kids panion pocks

* dear provenance — be they lacally produced chesses or chesiss with a prateded food nome

Identification of target markets and their requirements

It is sometimes sald of the quest to add value to milk by making cheese, thal cheesamaking b the easiey part
and that salling and marketing that chesse is the mast dificuh. Far that reason it is visal that significant
ressarch bs dane to identify the right cheess for the markets that you inlend to anter,

Each segment of the market will have its own characeristics. Each part of the comtry may have slighthy
different laste preferences. So, yaw chake of chesses o make should be based an indepth ressarch of your
local market and an understanding of where there may be gaps ar unmet demands. The passibilities are
diverse but finding the right anes is erveial:

anganie versus canventional

posteurised versus unpasteurisad

hard, sami hard, safi, blue mauld, white mauld or washad rind

where you will sell it - relail [lo local relailers ar farmers’ markets] and far eolering oullets — and if sa
what are their requirements on unit size and pockaging®

You shauld consider what your key point of diflerence is. Why will cansumers want o bry your chesss rather
than any cther fram the huge amay of cheeses dreody on offer?. You should be aware of polentially
eompelitive products in your chosen sector and the variaus price points for similar chesses and hew you con
pressnt an even mare afiraclive afferng.

All thess points need to be cansidered befare you even think about same of the production issves. We will
now look o same of these paints in more daail.



Potentfial customers

The crucial part af the business plon b o determine whet cheess to produce and lo which cuslamers/ outlets.
Suecastul onfarm processars must hove a dear, wellressarched vison af what they want o produce and
wha will want o buy . They must identify a gop in the market far their chesen products based on tharough
market ressarnch,

It is esantial to visit all potential sales oulets in the locality 1o identify:

*  Types of cheess sold and price
* Shops, pubs and ressourants prepared 1o wock and serve locally mode chesse
*  Prices thess cutlets will pay lor cheess

Further assisance should abo be sought to ressarch the market and suceasshully brand the produet. Initially,
andarm processars and small praduveers de nat narmally aim 1o sell thraugh major retailers wntil they hove
established their praduds and gained same iroack record in svecessful local sales. Major retallers will require
at least the Safe and Lacal Supplier Approval Cenification [SALSA) belore roding. A specific Specialist
Chessamakers Assaciation [SCA] madule is now avallable and has been incarporaed into the Slandard.

In general, success will depend an having a high quality product thar:

* Has sireng prevenance aftribules
* s different in some way fram mainstream cheese found in supsrmark sts
* Has o distinetive appearance and flaveur, and is ssen as good value for maney

It is important to undarssand that there are different technical, business and financial requirements for different
cheste hpes ag, soft moud ipened varaies ar hord pressed varieties. Further informetion an this shauld be
gained fram the DairyCo Ondform Processing Guide, and from a specialised bisiness adviser, belore

progressing too far ino the projec.

It is imporiont to plan and ressarnch the prapossd prajed theraughly to aveld dbappaintment al a laler date.

The first jssve for the chestamaker / awner is Jo ensure that all basie nnning costs, bank repayments and wages
ean be mel. A diredt sale at larmens’ markets, lacal farm shaps, deliootessens, pubs and restavrants affers the
appanunity lo achieve this when a looused approach is applied 1o developing sales through these oullets.

The emphasis is an selling hand-made, roceable, onbanal chesse of quality and distinetion.

* The building in this illvsiration is approximately & by 5 metres with an overall cost of £12,500 aswming
thet the farmer will sowes and manage his ewn reom canversion with help fram a witably qualified
businass odvisor,

* This room size is svitable for @ slarup situation only. Some onfarm processars may wish 1o stan with a
much larger facility 1o accommadale fuure developments.

* The produet monvlociured i a hardpressd lemilorial cheess fype with a yield of 9.3 lines kg

*  Soles are via karmers’ markets and equate 1o 10.5 lonnes in Year 4.

* Saling prices of marke! vary from ~E12.50 - E14.60/kg. This is a mater of judgement for
indvidual chessamakers,
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The lellowing example demonsirates how a business plan for a chessemaking operation can be buil up.
The individual elements will vary depending on the circumsiances [eg, the cod of a new building compared
1o converting an exdising ana), the hpe of cheess o be mode and the praduction capacity requinad.

Itis abo impariant lo understand al this stage that the copibal and revenve requirements of different
cheste hypes and technolagies will differ. The baie antrydevel business model may swffics far sales 1o
farmers’ markets and local sores but it is unlikely 1o meat tlechnical and volume requirements of larger
sales outlats. 11 is therefore visally imponant 1o determine the markets in which the business wishes 1o

aperale al an sarly foge a part of the praject asomplions.

Cheess types, such as Brie and Comemben, and fresh cheesss like cream chesse or loctie curd cheess,
have a relatively shart shelflife, and must be sold within wesks of being made. The benefit of this is thet
you gel your money bock quickly. The dewnside is that levels of wasage can be higher. These cheases
have relatively high levels of molsture and therefare the yvield from a given amount of milk will be much
beter than thet fram a hard cheese. For example, 100 litres of milk will visld ~14 kg of Comembert.

These cheeses are lechnoloagically more difficult o monvlocure, are more suscepiible 1o spoilage and
eontamination and may require more expensive and spacialised manufaciunng equipment and lacllities.

Hard and semihard cheesas like Cheddar, Cheshire, Red leicester or Lancashire have a polentially long
shelfife, but can take months to matwre. Wotoge levels may thersfore be lawer as contralling the
sloroge lemperalure can reguldte ripening times. However, as the modsture levels in these cheesss are
much lower than in saft and fresh cheeses, yields fram a given amount of milk are much lower. For
example, 100 lires af milk yvislds ~10 kg of Cheddar.

Example of basic bard cheese stort-up investment

The capial invesment in plant and buildings is based an the minimum gon-up invesiment. A 750 lire
copacity raw milk sioroge tank con be converted into a bakch pasteuriser/ chesese vat by remaving the
iee-block equipment and replacing it with heating elements 1o focililale bakch pasevrisation, and cooling
wler Rlows lo ochieve slarer inoculaian temperature of ~30 °C. Balch pasteurisation s a viabls lew
eosl option for the heal treciment of small volumes of cheess milk, but it is both lime-consuming and less
energy efficient compared 1o a high emperalure and short time [HTST) pogevriser plant.

Govemnment grants may be available, but investars are advised 1o sesk specialig business advice with
what con be a very ime-consuming process. Cften thess are not applicable 1o second-hand edqui pment.
When considering an appropricte building and equipment, the Envirenmental Health Cificer [EHO) and
Planning and Bullding Regulations Cantrel sheuld be invalved.

- Capital eoats — mindmuwm requirements [ineluding some seeondhand /refurhished aquipment)

Cheass val conversian E2 500
Cheate press E1,500
Chease cutling knife E200
Small chesse mill E1,000
Traditional maulds [7) EFO0
Swinless steel 1able E250
Sink for equipment washing ES00
Hands fres sink E500
Maluring reom E2 750
Relrigeratar for retail cheess sales ES00
Spacial floar and walls £1,250
Seale ES00

Moe: buildings ond equipmend mess be suinble far the sppe of poduc o be monufocuned.



1.4 Production and sales
Tabie 1407 - Sales volumes and prices will be dicialed by the market requirement.

The lollowing sowample uvses farmers’ markets as the aullets.

Year 1 | 4
Year 2 &
Year 3 8
Year 4 12

Tabie 107 - Example af weekly wark requiremants salling thraugh farmers’ markets giving
sificient cashflow ta pay all billk and wages with a small profit [based an 50 wesks)

Total cheese sales 1632 kg
~ Weekly cheese sales L 33kg
Weakdhy work 1 dery ehemsamaking

1 dary chesse handling, cutting and pocking
1 day at farmers’ market

Tﬂul-.‘!dﬁﬁm
Total cheese sales - 4752 kg
Weekly cheese sales  Pilkg
Weekly work 1 dary chessemaking

1 day chesse handling, cufting and pocking
1 dery et Farmers’ markets per 2 wesks and
2 days of larmers’ markets per 2 wesks

Total = 3 days for 2 weeks and 4 days for

ﬂmauk:aﬂ.jdﬁﬁwmwﬁ
 Total cheese sales 4872 1g
~ Weekly cheese sales 133 kg
Weekly work 2 days chessemaking per week

1.5 days cheese handling, cutting and packing
2 derys ot farmers’ markets par week
Tetal = 5.5 da week

 Total dheese sales - 10,540 kg
~ Weekly cheese sales 211 kg
Weeldy work 3 days cheesamaking

3 darys chesse handling, cutiing and packing
3 days of larmers’ markets per week
Total = ¥ days per weak

Blate: {q) sfof were given choesemoking fraining awer a feaday period before aSending o markes. The
cheesemoker occomparnied staff fo the fimt markes fo demoresroie bow i sell ghe product by explaining the
chamctessfis and profiles of the cheese o the custome s, |b) makess sppicdly ron for 3 - & hows per
waskhend, wosly o monhly depending on the size of the loml papulation. Mast farmers’ makess chage
£25.5 par makst sall Landon has a range of morkess asended by chees emokers from as for away =
Chashire and Lancashine, and | not all formess’ markes will generote sufficient income o cower coss .



HACCP ar equivalent system for safe cheese production is required by low. Specialis advice will be
required in the preparation of this pan of the projea.

Infroduciion

Having decidad 1o moke cheess, the next step ks lo prepare the HACCP sygem far the type of cheese 1o
be manuloawed. Sofl cheeses require a mare rigorous HACCP system than hard cheeses, as they are
more susceplible 1o homrdous boderia owing ko their higher maisture cantent.

The preparation of the HACCP documeniation assists in the design of a cheese room that is safe and
appropriate for the type of chesse 1o be mode.

Some of the key HACCP areas 1o be considered are given below. This is not meant ko be a
comprehensive HACCP description for the cheese but a general everview.

8

The purpase af a HACCF sysem is to ensure the praduction of safe food. Polential hazards o food
salety redating to all aspects of the manufociuring process are identified as Critical Cantral Paints [CCPs)
and suiloble recards must be produced 1o prove that they are cantralled.

Some benefits of HACCP

*  Prevenialive syalem

Sydematic approach

Assists due diligence defence
Faciliates verification activities
Demonstrates managemeant oomimi iment

The HACCP system
The first task is 1o address the HACCP prerequisites, and these are:

Food manufociuring proctice [hygiens)
Good labaralary proctice

Calibration

Pest monagement syslems

Incident and recall monagement sysdems
Preventive mainfenance pragramimes
Trailning

Supplier quality assrance

The: nesd task is to identify the process / produet hazrds, and decument the CCPy on a process flow diogram.

Hazaord analysis overview

» Good personal hyglene

* Comed cdeaning and disinfection
*  Adequate paal cantral

* Trained and aware operatives

Key process confrols

* Posteurisation / conling

» Caomed develapment of acidity
» Comed sloroge lemperdiure



- Exomples of hazards and recommended food salety principles 1o consider

in relation ko milk and chease praduction

R millkc Poar animal hushandry Herd health and veterinary records.
contamination by feq, animal disease, Medicine /movements book records.
harmbul badeda / udder infections.) Milking mochine test reparts.
other sbslances Milk: From trected animals | Feed supplier assurances.
not sagragated. Good herd records and practices.
Contaminated animal leed. | Perodic raw milk antibiotic fests
Growth of harmful Inadequate pasteurisation. | Paseurisafion records.
bodera in cheese milk Pont pasteurisation Calibration cadifioates.
alter paseurisalion conlamination. Plart and equipment cbeaning and
inspaction reconds.
Hygiene training recands.
Labaradory nesls.
Growth of harmhd Sharter inoclivity. Starter batch code fdates, doce reoonds.
baceria in cheese Pesor sling. Cheasamaking log.
Dirty plant and aquipment. | Plant and aquipment cleaning records.
Poar persanal hygiene. Lse of corract pradicss and procedures.
Poar manulecluring Training reconds.
et e,
Ineednedt Mt raficn
fmp e ure.

Blote: if row milk chesse is 50 be made, sy specfic berd knowledge and conerol is requined .

Key CCPs in cheesemalking

Pastevrisation — Milk is heat realed of a minimum temperatre of 65°C for 30 minutes [betch
pavevrsalion) ar 71.7°C far 15 secands [HTST pagevrsation) to kil off pathagenic boateda. The
verification is camied out by alkaline phesphaime [ALPF] testing - a simple but accurale lest.

Adidity development during manufacture — Develapment in acidity will vary aceording 1o the type af
cheess. Hawever, all cheesas require a cenain level of developed acdity to assig micrabialogical
aafaty. Typically far LK varieties af hard and soft chesss o final pH 24 hours afer sabing weuld be
pH 5 or les.

Salfing - Even diswibutian af salt in the curd is a eritieal fadar for the effective contral of pathagens
and the comect matration of the chesss.

There are a number of vseful sources for HACCP and good manulacuring process guides.
For example:

Dairy UK website [Technical Guidance]

Food Standards Agency Yersion 1, March 2001 “Food Safety Warkbook far the Manulacure of
Specialist Chessa”. This warkbook was develaped in co-operation with the 5pecialist Cheaserma kers
Association suppored by the local Autherities' Cooardinating Bady for Food and Trading Standards
[LACOTS).

Basie Food Hygiene level 2 & 3, and HACCE and Hygiene in Foous seres praduced by the Sacety
af Feod Hygiene and Technolagy [SOFHT).

Specialist Chessemakers Association weh site.



Chessasmaking courses are run an a regular basis at colleges acrass the UK [ag, Remshedath Callege,
Mantwich]. Anyane whe is serous about sianing a cheessmaking enterprise should anend ane of thess

courses al an early slage of the planning process.

All cheese siaff must be suitably rained 1o ensure praduct quality and safety. Regular chesss technology
courses are ren by a number of colleges and feod develo pment centres. Cheesemaking gaff must also be
rained on-aile and raining reconds kept.

Activities, such as milking cows and chessemaking, are diffizult for one person lo camry out alone due 1o the
potential for eross contamination. i ks, theretors, recammended that they shauld be caried aut and seen as
separdie oclivities.,

It s essantial to invabve the Enviranmental Health Officer [EHO) o the aarliest stages af satting up a cheess
manuvlacuring business. It is abo sirangly recammendead that an appropriately qualified and experienced
cheess lechnalogy consubant is vsed. This con save many heodoches and lost time in progressing planning
permission, buillding regulation appreval and abe preparing a rabust HACCP for review with the EHO.

Some prajects have reponted 12-month delays from the stan of building 1o having a *hedith-marked and
slenble cheess’. Marmally, planning of the cheess room, types of cheesss 1o make, coplial and revenve
costs, discussions with EHO, Troding Standards Officer ffor chesss label information) and bullder, 1oke place
over a &month period. When the cheese raom is set up, the ‘heahh-mork’ s awarded in the same time span
and all chessas made are saleshls from the van, eg, safl chessss in a lew wesks, hard chesses in 2 - 12
months depending on the mawring period of the chesse. The comect business and lechnalogy odvice of an

early soge can reduce costly delays to your project.

Do not forget that significant quantities of whey will be produced [oppreximately BOP0% of milk throughput)
and this will need 1o be disposad of in an environmentally and legally accepioble manner depending an the
location of the production sile. EHO and Troding Standards can provide same guidance. In some cases, the
local water ireaiment autharity will need jo be consuhed.
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2.3.1 Milk, the basic material

Milk fram different spacies of mammals has been vsed far the manuladure of chesss. Table 2.3 illudrates
the major differences in the chemical com pasition of these milks. As a resvh, variations in the quality of
the chesse do occur, depending an the type of milk vsed. For axample, milk cantaining high lotal solids
feqy, sheep] increases cheese vield. Conversaly, milk high in fot produces sofler cheese, but improves the
mouth-fesl of the praduel. Thus the cheesamaking pracess hos to be modified in relation o the type of
il e,

- Chemical Compasiion [% w/w] of milks of selecied species of mammals

Cow a9 2.7 4.4 0.75
Goat 4.0 33 4.4 0.84
Sheep 9.0 4.4 A7 1.00
Buflalo 6.0 38 4.5 0.75

Robirson B.E. & Wilbey B.A |1978) Cheesemaking Pradice, &rd Edn. Sspen Publishers Inc, Gaitesbug .

Milk for cheesamaking is carefully selected o make sure that there are no antiblotics ar harmful ogents
thet could aflect the pracess. Chesse mey be mode from either raw ar postevrised milk.

2,1.2 Starter cultures
Swrter isa culture of harmless micreronganisms, which convent the milk sugar, lackase, into lodic acid. The
daner is odded 1o the warm milk of the baginning of the process and b the key to a good quality chesss

In earlier garler cubures, the sxivlence of bocleria and how they worked was not knewn. The first
breakthrough caome when a French scientist, Louts Pasteur, was abile 1o show their harmiul effect in wine
and later in milk. In 1873, Liver, o Scoftish scientis, bololed a mesaphilic bocterium, which he named
Bocterivm lactis. This was later known as Sreplococeus lactis but the correct designation is now
lodacaccus locls subsp. laclis and is the main argandsm in UK slarder culiures.

Uniil the middle of the 19th Century, chessemakers an farms simply held over a partion of soured milk or
whey in a small jug or churn and used it the kllowing day 1o moke cheess. In Scalland pure cubures
weane used in the South West in 1895,

Todary, saern are generally supplied pre-poacked in Feeze-dried farm or frazen for dired-love
inoculation [DV) ar for incubating befare vse to praduce a more raditional liquid ‘bulk’ waner. The
packs of heare-dried culiure can be slored for long periads in o domestic freezer.

Ol starter b added direcly ta the warm milk in the chesse val of areund 30°C.
Bulk garier is mode by incubating fresm-dried or frazen culiure in verilised milk at around 27°C for 12

hours. A starter cubure resembling natral fermented yogurt is praduced and this is odded 1o the warm
milk in the val of a rale of 1 1o 4% depanding on chess typa.



2.3.3 Annatto

Some chesse varisties are coloured by adding annatio to the chesss milk balore the rennsting sloge.
Annato is a dye which i extracted from the seeds of a South American shrub. In chessamaking, it
becames a proledn dye aiiached 1o the cassn, and it has no affect an the laveur of the cheass.

Trodianally, Red leicester i deap red in eolour and coloured Cheddar and Double Glavesster o
medium arange colour. The intensity of the colour praduced is govemed by the amoumt of annatto used
and the ozidity of the cheass.

2.3.4 Rennet [ congulants
Rennet is used to congulale the warm milk in the chesse vat prior 1o the cutting operation which produces
evrds and whay.

Rennat conlaing a prolechtic enryme, chymaosin, which hydrabes the k-cassin in the milk 1o davabilise
the micalles 1o farm a coagulum or junkat in around 40 minutes. The reaction starts quickly sa itis
essantial that mbdng of the rennet is complated within 1wo 1o three mindes afler addition 1o the milk 1o
prevent damage ko the curd.

Trodiicnally, rennet was derived from a calf's slamoch, but microbial vegetarian rennets are now mare

eamimanky uied.

2.1.5 Salt
The salt uvsed in chessemaking is sodivm chloride, the common salt vsed at hame for coaking and
weasoning. Salt plays a number af rales in chesssmaking:

I slows down or slops the adion of the ladic acid producing badedia

It aids the expuluion af surplus whey

h acts as a preservative and inhibits the development of cenain undesirable baceria
h adds Bave ur

Salt is added 10 the cheese curd alter milling to inhibit acid development and provide an dement of
flavaur. The amount of sall varles by chesss fype but is arcund 1.5 10 3.0% [w/w).

In raditional chessemaking, the sal is added by hand. This is essential 1o thoreughly distribute the sab
evenly ever the curds and alsa mix into the milled curds in an even monner. Failure jo do this will resul
in variahle cheess quality.

Chesse may abo be sabed by immersing the pressed block of chesses in a brine bath. This i carried
aul, for example, in Denmark for Havani, Danbo and ather varisties.

Some sofl chestes are dry sabed by rubbing sal an the ouler sufoces of the cheese. This method of
sahing abie helps o form a 'hard” rind.

2.6 Moulds
Maoulds are a key ingredient in some cheess varieies as they assist the rpening proces and impart
characterdsic Bavours and aramas.



The white mould seen an the sufoce of Camembert chesse helps 10 hydrobese the protein in the final chesss
by working fram the ouside in. In Stibon manvlocure, blue mavlds can be added with the saner, and help o
break dewn the curd produced fram the inside of the cheess cutwards.

For soft white mould ripened chesse varieties, the mould cubure is Penicillivm condidum, and is wually addad
with the sianer cubure. Alernatively, o suspension of mauld cubure con be sprayved ante the wifoce of the
finished cheess afler brining. A coal of white mould then develops an the sufoces of the cheess during the
fire wwe weeks of ripaning.

Blue veined cheesss are narmally of the semibhard ype and have lille ar no seald applied 10 enable a dry
apen texdured acld curd 1o form.

Some varieties rely on environmental contamination 1o provide the blue veining, but mould spores, Penicillium
roqueforti, can be added 1o the milk ar to the eurd during draining.

The curds are nat vswally pressd o the air spaces between the curd panicles encourages the blue veining o
develop.

Dwring matration the cheese i nomally plerced with sainless sesl wires 1o let in maore air, which helps the
mould to sprend. The anrymes produced by the mould growth break dewn the milk compaonents ja give the
charocteristic sharp, tangy favour associaed with blue cheasas.

All chesses are mode using the same base ingredients and technal oy

Good quality raw milk

Pastevrising the milk [optionall

Acidifving the milk through the addition of lacic acid producing bodlera [sarer cubures)

Coogulating the milk by the addion of rennet historically animal rennet but newadays mesthy mierabial
vagelarian rennel

Cutting, sfirring and heating the curds to releass whey as required

Draining the whey from the curd

Salting

Moulding in shoped chesss moulds



- The basic siages of making a fulkiat hard chesse [eg, Cheddar]

Milk prstevrisation [heal ireatmani]
Sharer culure addifion - ||
Ripening [ocidity devel apmen)
Rennet addiion - *

Selting [congulation of milk)

.

Culting fcongulim cul imo cubas)

.

Sealding jcontrolled temp. ine e )

{

Stirring fourd s condiioned in whey)

.

Pitching / Whey removal

{

Testhwing feurd umed and piled)

}

Milling [curd chipped or shreddad)
S acition -1

Salting [sall mixed inte curd)

.

Mouvlding |moulds filled with curd)

b

Pressing [filled maulds preassd)
.

Packing / bandaging far storage]
!

Maturation [controlled temperature stanage)

.

Groding, quality inspeciion and product
release for packing and distribusion




2.5.1 Pasteurisation

The purpase af paveurisalion is lo desiroy pathogenic bocleria, which couse diseme and infeciion. Other
bocteria in the milk, which con couse louls and saints in cheese, are alio deswoyed enabling the saner
bactera to wark uninhibiled.

Milk can be pasevrised in baiches ar continuausly.

In baikch pasevrisation, the milk is healed and held o @ minimum lemparaiwe of 45.4 °C far 30 minules
and then coaled, vsually in the chesse var.

Canfinuous pasteurisation fakes place in a HTST plant whers the milk is heoed 10 717 °C minimem in o
p P
plate heal exchanger and held at thet lemperature for 15 ssconds before eoaling.

Milk far cheesamaking wauld namally be coaled 1o arsund 30 °C in readiness for stader inoculation.

1,5.2 Starter addifion
Searter is a cubure of harmless micro-organisms, which convert the milk sugar, lockose, inte loctic acld.
Starier is addad to the warm milk at the gart of the process and is the key 1o a good quality cheesa.

2.5.3 Ripening
The ssaner cubure lerments some of the lacose in the milk into loctic acid. This contralled souring ar
ripening af the milk continues uniil a pre-delemm ined acidity, for the type or varely of chesse baing made,

has besn achieved .

Lactic acld development dwring the chessemaking process is measured by liration [ie, tiraable ocidity -
T.A) ar by pH mealer.

2.5.4 Rennefing
When the desired ocidity has been reoched, a measured
volume af rennst is mibied info the milk. This produces a
congulum similar to a thick jelly in abouwt 40 minues. The
reaclion darts quickly s itis esential thet mixing of the rennst
is completed within two to three minutes after addition 1o the
milk to prevent damage o the curd.

2.5.5 Cutiing
When the coogulum is sufficienthy set, itis cut into small particles
using special knives. This adion releasss much af the liquid whey
held in the curd. Aller cutling, the resuling curds and whey are
slirred genily to prevent the paricles from sefiling. The paride
size helps 1o determine the maoisiure content of the curd and
eonseguenthy varies for different cheess types. The texdural quality
af the chesse sams to be determined o this soge.

Cuting eoepplum with varfoel ki



2.5.6 Scalding

The curds and whey are healed [scalded] slowly 1o a pre-determined lempanaiwre by applying hot water
ar seam ko the jockeled vatin a controlled manner. During scalding, the curds and whey are stirred
eontinuaishy. The increme in lemperalure couses the curd particles jo shrink and firm and acld
development is retarded. The scald tlemperaure and time profile, vsvally areund 37 0 40°C in 30 1o &0
minules, varies depending on the type of chesss heing mads.

1.5.7 Stirring
After scalding the curds and whey are stimed for up 1o ane how to condition the curd. Acid development
eontinues and the curd pamides continue s shrink and Firm.

2.5.8 Pirching
Stirring is Mopped at this age and the curd particles are allowed 1o sstile in the boftom of the vat where
they gan to e ogether lorming a mat of curd.

T 259 Whey removal
: Whey is drained Fom the vat leaving the curd mass behind.

Chisckirgy czindily ksl o ruming whay

2.5.10 Texturing / cheddaring

The curd mass is cut into sabs [or broken by hand] in the vat, and then wmed and piled o regular
intervals. This allows the curd panicles 1o mal logather [cheddar] and mare whey 1o be epalled as the
acidity increases. The type of chesss baing mode determines the method of lexturing employved. [Eg,
Cheddar chesse curd b ancowoged 1o fuse into solid dabs by wming and piling to give a closr texure,
while Cheshire cheese curd is broken by hand and kept free and open to produce a grainy open
texdiured chesss |

= === 2.5.11 Milling

' =  The curd is cut inte small pieces [milled] in preparation for
saliing. Milling also has same aflect an the texture of the
finished chessa [eg, Cheddar is vsually milled inte large chips
while @ finer eut, or double milling, s employed far apen
textured varisties).

i o S
Milling ha eured raey for scing

2.5.12 Salting

Sahing preserves the cheess, by inhibiting the growth of indesirable anganisms, and adds flaveur during
maluration. |1 alss contrals the rale of ocid develapment by inhibiting starter bacteria growth, and
increases whey drainage by shrinking and firming the curd particles. The vswal rate of addition is around
2. 3% [w/w] and accurale mixing is very imporiont to ensure even distibution thraughout the ewrd.



2.5.13 Moulding

Priar ta mauld filling, the sabed curd is again mixed and allewed 1o cool and drain. I is then packed inte dlath
lined metal moulds ar unlined plastic moulds, which provide the final shape of the cheess, vsually evlindrical or
reciangular. A follower ar lid s then applied 1o allow the cord 1o be compacted wnder pressure.

Piling recfona moubd with eurek &, dabection of chawe moubd b hod and
darn i o hasda

2.5.14 Pressing

The filled moulds are put into a press and pressure applied. This con be dane manvally or pneumatically and
the maulds are vavally laftin press entil the lollowing day. Surplus whey b estruded through the padfaratians
in the mould as the sohed curd compocts and fuses.

2.5.15 Podking / band aging
Abter remaval fram the chesss mould, the chests can be prepared for malwration in a number of weys.

A traditional method is 1o submerge the cheass far ane minute in hat water [30 e 60°C) to remove surplus for
and help form a rind. Then retum it 1o a clean, lined mould and press it for o luther day. The chesse is then
bandoged wing calica or similar materal. Twae eircular overlapping end cops and a sirip to encirde the sides
is applied to the chesse vsing melled lard or pose. This prevents the suface of the cheess from cracking and
allows the farmation of a rind. To produce a rindless praduat, the chessss are vaswm packed in specially
manufacivred food grade plastic bags prior lo slorage. Codting in wax is abo an oplion.

2.5.16 Maturafion
Chessa sares must be mainlained ol a constant lemperature [normally around 10°C for hard chesss) 1o
produce a consistent product.

For waditional cheess, the humidity of the store must also be controlled arcund B0 to $0% 1o prevent the rinds
fram drying and cracking.

The mawratian paried is specific 1o each variety af cheese. Far example, Cosrphilly and while Wanileydale
may be ready in about wo weeks, but a mae Cheddar may lake 12 manths before being ready far sale.

To enswe even molwation chesses need to be umed at regular intervals.

2.5.17 Grading, quality inspection and product release for packing and disribufion
Dwring matralian the chessss develop their inal charoslenie lexture and Bavour o a rewl af baderial and

enzymic oclion.

FulHat hard cheeses vsvally take fram three 1o 12 months o matlure depending on the variety and favour
profile requirement. A twe manths of age the chese s groded 1o detemine the aoe of develapment and
keeping qualities. Lising a chesss iran, a plug [sample] is iaken from a representative cheess from eoch vat
mode and paints are awarded far llaveur and arama, body and tesdure, finish, and calaur.



Furher grading is carmied aut af twe-manth intervals for long maturing cheeses. A final produat release quality
check is caried aul when the chesses are cut and packed for sale.

2.5.18 Hard cheese yield
A typical vield for @ hard chesse manufocired fram cow's milk is in the region of $000 - 10,000 litres of
milk par janne of cheass,

Ta produce cheesss of quality in body and lexdure, the casein/fot ratio has o be in range 0.69:1 10 0.71:1.
Marmally artisanal chesses are mode directly fram the milk available without atempling to sondardise. This
will affect yvield, quality and canalstency.

- The basie sages of making a saft mould rpened cheess |og, Bria

Milk pastevrisation [heat fractment]
Starter culune addifion -
deuld cubure addition -~

Ripening [ocidity devel opment]
Fannet addiion - l'
Selfing {coogulafion of milk)

'

Culting fcoogulum cul into cubes)

{

Stirring fcurds condifioned in whey)

'

Tipping or ladling {mouid filling)

'

Mould humning [melds imveded)

{

Brining [chesses immersed in brine)

{

Cheese ripening stage 1 {1470

'

Chease wrapping

}

Cheese ripening stoge 2 [5°C)
|

Guality inspeciion and product release
for packing and distribution




2.6.1 Pasteurisation
The paseuisalion process is the same as that for hord cheess but the milk lemperature for darer oddition
lends o be higher jaround 32°C)

2.6.2 Sarier addifion

Diflerent sarer sirains are vsed for soff chesse and a while mould cullure, Pencillivm condidum, is wually
added ot this stage of the process. Abematively, a suspension of mould cubure con be sprayved anto the surfoce
af the finished cheess after brining.

2.6.3 Ripening, renneting, and o fing
The ripening, rennet oddiion, sefling, and culing foges are abo similar ko these far hard cheess.

2.6.4 Sirring
Alfer culting, the curd is conditioned in the whey by genily slirring of 10t 15 minule intlervals. As soft chesse
eurd is wually not scalded it is very frogile and great core must be jloken o avold damoge.

The curd is then allowed 1o setile in the vat and a parion of the lop whey is remeoved by pawing or ladling.

2.6.5 Tipping or lodling

The remaining curds and whey is lipped or ladled inte parfaraled chesse maulds, which allow the whey la
drain from the curd. Moulds are filled 1o the top and as the cuord drains it sstiles 1o around ane quarter of its
anginal height. Consequently, sofl cheess moulds must have a eapacity that is feur ar five times greater than
the finished chesss.

2.6.6 Mould turning

Alter appresdmately 30 minutes the moulds are invered by luming onlo padorated mabs and whey drainage
continues. This luming process is repsated two ko three imes in the next eight hours. Keeping the chesss wam
during this period is essential lor good drainoge.

2.6.7 Brining
The kllowing day the cheesas are removed om the moulds and immersed in a 20% [w/v] brine solutian for

abaut ane hour. The acival brining time is depandent vpan a number of laders induding chesse size, malsiure
content and lemperalure, brine srength, brine lemperciure and pH. Abernatively, dry salt can be rebbed inte
the sufores aof the cheess.

2.6.8 Cheese ripening (sioge 1)

The rocked cheeses are placed in o ripening room ot arsund 14°C and B5% rel ative humidity [RH) for 14
days lo allow a coal of white mould 1o develop. Occasianal uming prevents the cheess from slicking o the
racks and encourages an even maoukd grewth on all surkoces of the cheese.

2.6.9 Wrapping
When salisfactonly moulded, the cheases are wrapped in perfaraled wrapping paper, which allows the
ripening process ko conlinue. They are then returned to dean wire racks for futher ripening.



2.6.10 Cheese ripening [stage 2

The rocked cheesss are wansered 1o a refigeraled rpening raom at 5°C for a futher twa lo three weaks.
Dwring this fime, the ripaning process confinues as the white mould helps 1o hydrobyse the pratein in the cheess
by warking fram the cutsids lowards the cantra.

2.6.11 Quality inspection and product release for paddng and distribufion
Al faur 1o five weeks of age, the chesse is reody for sole. Samples are laken to ensure that the produc mests
quality and shelflife critera prior to weighing and labelling the individual chessss.

2.6.12 Saft cheese yield
A typical yield for a soft cheese manulocured fom cow's milk is in the region of 7000 - B500 lives of milk
per lonnes of chesss.
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