ACI DI EI ED ULTRAFI LTRATI ON CONCENTRATES AS RAW MATERI AL FOR
THE PRODUCTI ON :OF PROCESSED CHEESE The present invention refers to

the use of an acidified ultrafil- tration concentrate or retentate as
a cheese base. for the manuf act ure of processed cheese. Further, the
pr esent in,vention refers to a novel cheese base and a nethod for the

manufacture of  »n 3G %%%R%@fﬁ%gmgﬁgc&gc; s GReGas MasRriaL
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component of the cheese base. For example, white cheese and

. similar varieties are made by coagulating hot milk by acidifica-
tion to pH 5.5 (Kalab et al., 1985, Food Microstruct. 4, 89; Kalab
et al., 1988, Food Microstruct. 7, 83; Fox, in Cheese: Chemistry,
Physics and Microbiology, Vol. 2, Major Cheese Groups, ed. T. F,
Fox, Elsevier Applied Sci. Publishers, London, pp. 311). The
casein particles of these cheeses have a characteristic core- and
shell structure, which is very stable and withstands the condi-
tions of cheese processing.

comblnations of said cheese base with very young ripened cheese

had granular structures.



2 + RoOsenau, 1983, Energy ‘Managenent and Menbrane Technol ogy in Food and
Dairy Processing, American Society of Agricultural Engineers, Chicago,
USA, pp. 73, devel oped a nethod for a successful pilot plant production of
a processed cheese based on dairy, non-cheese conponents, which were

obtai ned by acidifying skimmlk wwth KO to pH 4.6, separating the
coagul um and processing it in the usual way wth enul sifying agents and

ot her additives. DE- A-32 24 364 refers to a nmethod for the manufacture
of cheese basRnsenasy elf8¥i |Bueirgyt Hamdgemedt byndiMembk ahé reddhmoelpgy in Food
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ri pening. GB-patent 13 62 502 refers to a process for the production of
dry mlk protein product erein a mlk praoduct. contai_nin recipi-
tated casein i&" éd]gﬁs%%fﬁo IFees® Ehe? |%°€CF?FCt%|W“5PCE‘g’§£i?‘FC ®Cfe
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t he manuf act ubge@fobtazned during the rlpening

GB-patent 13 62 502 refers to a process for the production of dry
milk protein products, wherein a milk product containing precipi-
tated casein is adjusted to below the isoelectric point of casein
by the addition of an acidified milk derivative, then brought into
dispersion and/or solution and thereafter, optionally after the
concentration with regard to the protein content, is dried. The
resulting dried-product has a lactose content of more than 20% and
thus is not suitable for the manufacture of processed cheese.

However, all above-mentiocned methods for the manufacture of
processed cheese using natural cheese substitutes have not yet
been applied in a large scale manner because it was found that
they involve several major disadvantages. These disadvantages
consist particularly in the fact that the obtaining of the cheese
base involves tooc many efforts and the resulting cheese base
partially exhibits unsatisfactory features with regaxrd to texture
and processibility, so that a substitution of natural cheese is
only possible to a very small extent in the manufacture of



3 ‘processed cheese. ~ The object underlying the present invention thus
consi sted .in nmaki ng avail abl e a new cheese base conprising a non-cheese
dairy product as a replacenent for natural cheese overcoming at |east sone
of the di sadvantages of the prior art. Particularly, it should be possible
to produce this cheese base in a quick and .sinple manner involving | ow
costs and to use it in high anobunts in the 3manufacture of processed cheese.
Accordingly; a subject-nmatter of the present invention is the use of an
aci di fied ul t RFIGSSSEE 6Re$®™ entate froma dairy mlk starting material as
a cheese base for the manufacture of processed cheese, wherein the pH of

t he retentat eC'];]Se bo%j%‘é‘t u‘ﬁ@e‘fﬁy?ﬂg St fe pr%é’n&r 11588t Yon at!ﬁﬂ@%s@.%%@d' Sn

obt ai ned, whi can “repl ace e nat eese to up_.to 100°0I€ a
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be obtalnedfromdalr nateri a resh , Ln m
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cheese base |gnﬁ%hg%m%&§&r gge%@&le\éshg ihad.ange from2.5 to 5.5, nore

preferably in the range nost preferably in the range
from3.8 to 4.6. Around pH 2.5 the retentate becones soft and around pH 5.6
t he retent at e reoedksgha ¢ suhjedc Tritesr v khagergseticf fnvantionFby tdyer vae

cheese a | overogph,and f8frfld C61CNERIR R MNONELe kS PFRRETd €dairy milk
starting material as a cheese base for the manufacture .of
processed cheese, wherein the pH of the retentate is below a value

of 5.6.

Surprisingly, a cheese base is obtained, which can replace the
natural cheese to up to 100% in the manufacture of processed
cheese, by means of combining a simple ultrafiltration step
{without diafiltration and evaporation) with an acidification to
a pH of less than 5.6.

The ultrafiltration retentate can be obtained from dairy milk
starting material, e.g. fresh milk, skim milk concentrate, cream,
or mixtures thereof. The acidification may take place before
and/or after the ultrafiltration.

The pH-value of the resulting cheese base is below pH 5.6,
preferably in the range from 2.5 to 5.5, more preferably in the
range of 3.0 to 5.0, and most preferably in the range from 3.8 to
4.6. Around pH 2.5 the retentate becomes soft and around pH 5.6
the retentate becomes hard, which makes working up difficult. For
spread cheese a lower pH and for slice cheese a higher pH is

preferred.

The acidification may be carried out by adding a food-grade acid,
which is preferably selected from the group consisting of lactic
acid, citric acid, sorbic acid, phosphoric acid and combinations



The acidification may be carried out by adding a food-grade acid, which is
preferably selected fromthe group consisting of lactic acid, citric acid,
sorbic acid, phosphoric acid and conbi nati ons

4 thereof. Lactic acid, citric acid and conbi nations thereof are
especially preferred. Alternatlvely, the acidification may be carried out
by adding an aC|d|fy|ng bacterlal culture &nd’ rlpenlng the product to
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concentrate pnafgrsddoer@anuaisdrteom 15 to 30 Wt -% particularly preferred
is arange from18 to 25 w.-% The water content in the fat-free cheese
base is preferably 50 to 80 W.-% especially preferably [err] 73 w.-%
The ul trafiltFBei dr?-ts‘taéﬁlf—§a'é’é~‘r"r | BBt eRfaten ha%névwﬂ%nﬁ‘éfiteﬁsﬁqtfntawﬁ
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carried out a euItraf | tration step t treat nent
conpri ses heatlﬁhglltihethﬂ tHRPPFLion rof i i r‘e’ltté'ﬁfh%gaf‘:rl@ﬁl retgniatei in Bhe g

t enper at ure oéhédseanbéRensdd £dx0 tAB[ EnlfGctrd. o theNprate S e rate@seThe
heat treatment step may result in a better consistency of the final

product, i.e. the product can hold nore water. Preferably, the heat °
treatnent stePhesfabr ceagenbuPfafher ARicified ( RAETAHI 1EAATACT dCPPESREFAES
e.g. direct| ypbefertably amounts from 15 to 30 'wt.-%, particularly preferred is

a range from 18 to 25 wt.-%. The water content in the fat-free
cheese base is preferably 50 to 80 wt.-%, especially preferably
2 73 wt.-%.

The ultrafiltration step is carried out in a known manner, usually
at a temperature of from 45°C to 55°C, e.g. at about 50°C.

In a preferred embodiment of the present invention, a heat
treatment step is carried out after the ultrafiltration step.
Preferably, the heat treatment comprises heating the ultrafil-
tration retentate from 1 to 10 min. at a temperature of from 70°C
to 95°C, e.g. S.min. at 90°C. The heat treatment step may result
© in a better consistency of the final product, i.e. the product can
hold more water. Preferably, the heat treatment step is carried
out after ultrafiltration and acidification, e.g. directly before
the use of the retentate in the manufacture of processed cheese.

Optionally, after the ultrafiltration step a mechanical treatment
step, e.g. shearing can be carried out.

A further subject-matter of the present invention is a novel
cheese base comprising an acidified ultrafiltration retentate from
a dairy milk starting material, wherein the pH of the retentate



the uSe of the retentate i'n the nmanufacture of processed cheese.
Optionally, after the ultrafiltration step a nechanical treatnment step,
e.~g. shearing can be carried out. A further subject-matter of the
present invention is a novel cheese base conprising an acidified )
ultrafiltration retentate froma dairy mlk starting material, wherein t he
pH of the retentate i s bel ow 5.5, preferably from2 .5 to 5 5,
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pref erably of camprisstar8Goudifyihadetteniahectlaak. wei ght of cheese base
starting material. Most preferabl y the cheese base accordi ng to the present

invention is ysed.in a 85 to 100 wt. ition.to the
Checoe base. SREtH % ThetREsuByedtartes®, od| riPrertre. OPVERBLERSLH. 2
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used in an amount of at least 30 wt.-% and more preferably of at
least 80 wt.-% based on the total weight of cheese base starting
material. Most preferably the cheese base according to the present
invention is used in an amount of 85 to 100 wt.-%.

In addition to the cheese base, the mixture which is used in the .
manufacture of processed cheese may contain other components which
are usuvally employed in the prior art, such as milk protein
ingredients, fat ingredients, preservatives, colouring agents,
flavouring agehts, water, salt, binders, vegetables and spices,
muscle food ingredients and emulsifying agents. These components
may be blended with the cheese base and worked up by known
methods, such as described by Caric, M. (1991), Encyclopedia of

' Food Science and Technology, Vol. III, ed. Y.H. Hui, John Wiley
and Sons, New York (1991}, pp. 2161-2173 and Caric, M. and Kalab,
M. in Cheese: Chemistry Physics and Microbiology, Veol. 2, ed. P.F.
Pox, Chapman & Hall, London (1993) (second edition}, pp. 467-505,
which are herein incorporated by reference.

Examples of milk protein ingredients which may be added to the
processed cheese blend are skim milk powder, whey powder, whey
protein concentrate, co-precipitates and previously processed
cheese (rework). Examples of fat ingredients are cream, butter,
butter cil or vegetable oil. Examples of binders arxe locust bean



met hods, such as desctibed by Caric, M (1991), Encyclopedia of Food

Sci ence and Technol agy, Vol. 111, ed. Y.H Hui, John WIley and Sons, New
York (1991), pp. 2161-2173 and Caric, M and Kalab, M in Cheese: Chem stry
Physics and M crobiology, Vol. 2, ed. P.F. Fox, Chapman & Hall, London
(1993) (second edition), pp. 467-505, which are herein incorporated by

ref erence.’ Exanpl es of m Ik protein ingreéji ents which may be added to the
processed cheese blend are skimm |k powder, whey powder, whey protein
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sal am or fishsalamdsoemiishfyi ng agents usually nelting salts, such as
phosphat es, pol yphosphates and citrates nay be used. Wen using the cheese

base according to the present inventi the total _ unt Qf LEV]
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fol I owi ng exan%tsees:a AR ol Manubacddie BivearBbRCeB8CdotARe Mot e At
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concentrate (30%.dr tfer) and cream,(36,.3%dry
matter, 30% f AMHFHEARY TS ﬁ?@f’g’ﬁt "gl% ﬁﬁEﬁI{’} & Iange SRR

2.5 wt.-% of the finished product.

Furthermore, the present invention will be explained by the

following examples:

Example 3
Manufacture of a processed cheese spread

A mixture of skim milk concentrate (30% dry matter} and cream
{36.3% dry mattexr, 30% fat content) was subjected to an ultrafil-
tration step at 50°C. The retentate was acidified to pH values in
the range of 3.8 to 4.6 with lactic acid.

The resulting acidified ultrafiltration retentates were used as
a cheese base in the manufacture of spreads with herbs. A replace-
ment of 100% of natural cheese was possible.

The acidified ultrafiltration concentrates were mixed with milk
protein ingredients (butter, skim milk powder, acid casein},
sodium chloride, emulsifying salts, spices (oninons, garlic,
parsley, celery, chive, rosemary, thyme and basil) and water to
give mixtures having a solid content of 41% and a fat content of
15%. From these mixtures processed cheese spreads having excellent
properties with regard to texture and taste were produced.

Slices with the processed cheese spreads as prepared above were
preferred 55:45 versus a standard product in a test.



tration step at 50[erir]C "The retentate was acidified to pH values in the
range of 3.8 to 4.6.wth lactic acid. The resulting acidified
ultrafiltration retentates were used as a cheese base in the manufacture of
spreads with herbs. A replace- nment of 100% of natural cheese was possible.
The acidified ultrafiltration concentrates were mxed with mlk protein
ingredients (butter, skimmlk powder, acl d ‘casein), sodium chloride,

enul sifying salts, spices (oninons, garlic, parsley, celery, chive,
rosemary, thyme and basil) and water to give mxtures having a solid
content of 4196and a fat content of 15% Fromthese m xtures processed
cheese spregdampa¥i pg excellent properties with regard to texture and taste
wer e produceg g S e gese spreads as prepared above
were preferr auggc %gve?sé%gtegtggﬁd&?% %rg 9’3 in atest.

7 Exanpl e 2 Manufacture of processed cheese slice The acidified
ultrafiltrathen é@i@rﬂﬁdeswﬁreﬁﬂrﬁﬂael&nw&eﬁm@we@m éXample pr ob@ks
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give pr oce§§‘éﬁn%ﬁ1 RERAPTRESL RATTHS 1|f¥h?9 Sher 178
potassium sorbate and water The resulting products had a solid -
content of 47.5% and a fat content of 19.25%. The blends were
processed to give processed cheese slices having excellent

properties.
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8 - 1. Use of an acidified ultrafiltration retentate froma dairy

mlk starting material as a cheese base for the nmanufacture of
processed cheese, wherein the pH of the retentate is bel ow 5 .6.

2. Use according to claim1l1, wherein the pH of the retentate is
from2.5 to 5.5. 3. Use according to glaim1, wherein the pHis from
3.0to 5.0. 4, Use according to any one of clains 1-3, wherein the
acidifi- cation is carried out bycadgéhsig a food-grade aci.d. 5.
Use according to any one of clains 1-3, wherein the acidifi- cation
is carried out by adding an acidifying bacterial cul ture. 6. Use
according to any &fe 8f eRapmiditisd Wﬂé?%ﬁlﬁtfﬁeimet%@ﬂiete fromaz daidyy

matter content of sfilknsBirdingbtaverifl ages CeHese bdse £di5@haCROEGEFEE xR
claims, wherein Ucpfldedial Sebl! GHlrdsh cne il SR TEpbOARNCL I o,

percent . . Use atcording to any oné 0
retentate has-&-fat content of from 15 to 30 wei ght percent. 9. Use

according to claim8, wherein the fat content is from 18 to 25 wei ght

percent. 10, U%gea&cé&%ﬁgnf:& AW mONE i z:z?1 gl%]é’é %r%{]ﬁ%{ﬁ&eﬁéent

retentate has a water fent ina range
based on the wei ghFoBf2th&f §+5free cheese base.

3. Use according to claim 1, wherein the pH is from 3.0 to 5.0.

4. Use according to any one of claims 1-3, wherein the acidifi-
cation is carried cut by adding a food-grade acid.

5. Use according to any one of claims 1-3, wherein the acidifi-
cation is carried out by adding an acidifying bacterial
culture.

g. Use according to any one of claims 1-5, wherein the retentate
has a dry matter content of from 30 to 50 weight percent.

7. Use according to claim 6, wherein the dry matter content is
from 35 to 46 weight percent.

8. Use according to any one of ¢laims 1-7, wherein the retentate
has a far content of from 15 to 30 weight percent.

S. Use according to claim 8, wherein the fat content is from 18
to 25 weight percent. '

10. Use according to any one of claims 1-9, wherein the retentate
has a water content in a range from 50 to 80 weight percent
based on the weight of the fat-free cheese base.

11. Use according to claim 4, wherein the food-grade acid is
selected from the group comsisting of lactic acid, citric

R O DM
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11! Use according to claini4, wherein the food-grade acid is sel ected

fromthe group consisting of lactic acid, citric

9 . acid, sorbic acid, phosphoric acid and conbi nations thereof.

12. Use according to any one of clains 1-11, wherein the acidifi-

cation is carried out before the ultrafiltration step. 13. Use
according to any one of clains 1-11, whergin the acidifi- cation is
carried out after the ultrafiltration steg 14. Use according to any one
of clainms 1-13, wheyidi, nseiiiey atb@, phosphéktile aéid hhal éSmbSiiocasheRdreot.
treatnment step is carried out. 15. Use according to claim 14, wherein
the heat treatnent step ) conprises heating froml to 10 mn. at a
tenperature o}2fr &Fe accordigg: ke gy eng ef claimg 1-1fsewhexsinithy 2eidifii-one
of clainms 1-15, wkeeebn £ teirribe out befokd el LifAlf DNt eit@BnaseBshani cal
treatnment step is carried out . 17. Use according to claim 16,
wherei n the nechani cal treatnent step conprises shearing. 18. Use
accordi ng. t o ¥hy HAe agcoaidapgstal 20y onghef eilainh & -adi ryherein phelasididii-ng
material is sel ectadids Qs dagrgedutC QBses tiha0ul trafft x&tea sskhm m | k
concentrate, mlk and conbi nations thereof. 19. A cheese base
conprising an acidified ultrafiltration retentate froma dairy mlKk
starting mat erf-al Usenageaniipgeto any smeopit elaimst dnkads ewherdigt Riftexs the

ultrafiltration step a heat treatment step is carxried out..

15. Use according to claim 14, wherein the heat treatment step
comprises heating from 1 to 10 min. at a temperature of from

70 ko 95°C.

16. Use according to any one of claims 1-15, wherein after the
ultrafiltration step a mechanical treatment step is carried

out.

17. TUse according to claim 16, wherein the mechanical treatment
step comprises shearing.

18. Use according to any one of claims 1-17, wherein the dairy
milk starting material is selected from the group consisting
of cream, skim milk concentrate, milk and combinations .

thexreof.

'18. A cheese base comprising an acidified ultrafiltration
retentate from a dairy milk starting material, wherein the
PH of the retentate is below 5.6,

20. The cheese base according to claim 19, wherein the pH of the
retentate is from 2.5 to 5.5.

21. The cheese base actording to claim 20, wherein the pH is from
3.0 to 5.0.

22. The cheese base according to any one of claims 19-21 com-
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20. The cheese base according to claim 19, wherein the pH of the
retentate is from2.5 to 5.5. 21. The cheese base according to claim 20,
wherein the pHis from 3.0 to 5.0. 22. The cheese base according to

any one of clainms 19-21 com 10
prising a food-grade acid selected fromthe group consisting of lactic
acid, citric acid, sorbic acid, phosphorigc acid and conbi nati ons

t her eof . 23. The cheese base according to any one of clains 19-21 com
prising an aci di pyisfndactféoidabrade tavid. selerbed fromthed gkonptdmnsisting

manuf acture of prg c&&?g:g g&sem_ey&%rgé%aso ic g@gﬁ ?r}zﬁsiﬁoa-‘ieoééi&l%ﬂdo

any one of the ¢l P I'S use e net according to claim
24, wherein sai d eRRERIINE thereofs ysed in an anount of at |east 30
wei ght percent based on the total weight of t he cheese base starting

mat eri al . .26. Qg i thod sceor c8>9:d5.8 %gl evwbeg el {ad qgclﬁe%g base
is used in dn amunt 0 ast ah ercen base dl
wei ght of the chEé!s%"tﬂas@ §1cafitlf-ﬂgnsfmha§rt|eapal cyltureThe rret hod accordl ng to

cl ai m26, wherein said cheese base is used in an anmount of from85 to
100 MEIght e CeRlhethod for the manufacture of processed cheese, wherein a
cheese base accordlng to any one of the claims 19-23 is used.

25. The method according to claim 24, wherein said cheese base
is used in an amount of at least 30 weight percent based on
the total'weight of the cheese base starting material.

25. The method according to claim 25, wherein said cheese base
is used in an amount of at least 80 weight percent based on
the total weight of the cheese base starting material.

27. The method according to claim 26, wherein said cheese base
.is used in an amount of from 85 to 100 weight percent.
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