oy S I e T e

A WH TENED COFFEE CONCENTRATE Field of the Invention
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19 . solids are commonly found in two forms; as soluble beverage powders and as
% ready-to-drink liquid beverages. Although these products appear to be simple,
severe difficulties need to be overcome in order to produce them. In particular,
the problem lies in the fact that a mixture of coffee and milk is very unstable.
_ For soluble beverage powders, a common problem is the appearance of
Y5 . flocculated milk proteins once the beverage has been reconstituted with water.
The flocculated milk proteins negatively affect consumer acceptability. The
problem of flocculation of the milk proteins in coffee beverages has been
satisfactorily dealt with by a process in which the milk proteins are subjected to a
) controlled flocculation step during processing. After processing in this way, any
‘0 flocculated milk proteins in the reconstituted beverage are too small to be visible,
This process is described in US patent US patent 5,620,733.

For ready-to-drink liquid beverages, apart from problems with flocculation
of milk proteins, it is found that lipids in the beverage rises to the surface of the
beverage in the form of globules. These globules form an agglomerated, white

25 layer known as a cream layer and the phenomenon is known as creaming. Upon
shaking of the container, the globules usually re-disperse within the beverage.
However, a persistent, visible white ring usually remains on the container at the
interface between the liquid beverage and the gas above it. Consumers usually
find the presence of this ring unacceptable. Various processing techniques and

30 stabilisers are needed to deal with the problem.

The stability problems become even more pronounced when whitened
coffee products are formulated into a liquid concentrate form. In general, the
coffee component of concentrates develops increased acidity over time, Apart
from negatively influencing the taste of products reconstituted from the

35 concentrate, the increase in acidity leads to curdling of the milk component.
Also, problems such as gelation and sedimentation occur. Therefore, despite the
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It has been surprisingly found that the addition of coffee aroma stabilises
the whitened coffee concentrate. This is indeed surprising since coffee aroma is
ordinarily more unstable than either milk concentrate or coffee concentrate.

) The stable, whitened coffee concentrate preferably has a solids

5 concentration of about 65% to about 80% by weight; for example about 70% to
about 75% by weight. : .

Preferably the whitened coffee concentrate has a ratio, on a dry basis, of
milk solids to coffee solids of less than about 1:0.7; for example about 1:0.1 to

N about 1:0.6. -

) Preferably, the whitened coffee concentrate comprises about 50% to about
60% sugar, about 15% to about 25% non fat milk solids, about 8% to about 15%
soluble coffee solids, and about 8% to about 15% milk fat.

The coffee aroma preferably comprises a cryogenically condensed aroma.
Further, the coffee aroma is preferably provided in the form of an aromatised

35 coffee concentrate. The aromatised coffee concentrate is preferably highly
concentrated in aroma; for example has a total organic content (TOC) of above
about 300 mg/100g of aromatised coffee concentrate.

The whitened coffee concentrate is preferably provided in the form of a

__ sachet or stick pack. In this form, the whitened coffee concentrate may be used
30  toreconstitute a single cup of coffee.

In another aspect, this invention provides a method for stabilising a
whitened coffee concentrate, the method comprising including coffee aroma in
the whitened coffee concentrate for providing a stabilised coffee concentrate, the

N stabilised coffee concentrate having solids concentration being-above about 25%

35 by weight.
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5 Summary of the Invention Accordingly, this invention
provides a stable, whitened coffee concentrate havi ng a solids
concentration above about 25% by wei ght, the whitened coffee
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10 coffee solids, and coffee arona. It has been
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‘5 concentration above about 25% by weight. The whitened coffee concentrate
comprises a mixture of concentrated milk components, concentrated soluble
coffee solids, and a stabilising amount of a coffee aroma. The coffee aroma
surprisingly stabilises the whitened coffee concentrate. The whitened coffee

_ concentrate may be stored under shelf conditions for long periods of time without
20  significant stability and flavour-degradation problems.
The concentrated soluble coffee solids may be provided in the form of a
- suitable base coffee concentrate. The base coffee concentrate may be prepared in |
one of two ways. In the first way, soluble coffee power may be dissolved in
_ water at the desired concentration. In the second way, a coffee extract obtained

‘%5 from a coffee extraction process may be concentrated to the desired coffee
concentration. The coffee extract may be produced in the usual manner by
subjecting roasted coffee beans to extraction. Any suitable extraction procedure
may be used because the choice and design of the extraction procedure is a
matter of preference and has no critical impact on the invention. Similarly, any

30 suitable concentration procedure may be used because the choice and design of
the concentration procedure is a matter of preference and has no critical impact
on the invention.

If desired, the concentrated coffee components may be subjected to
enzymatic hydrolysis; for example using a gamanase. Hydrolysis using a

35 gamanase offers the advantage of further reduction in stability problems such as

sedimentation.




the whitened coffee concentrate for providing a stabilised coffee
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Preferably, the natural coffee aroma components include highly volatile

aroma components. Highly volatile aroma components are those which condense

10 at a temperature below about 0°C. To capture highly volatile aroma components,
the standard procedure usually entails flushing volatile aroma components from
the coffee during processing using an inert carrier gas such as nitrogen. The
aroma-laden carrier gas is then chilled to temperatures lower than about -40°C,
and sometimes as low as about -195°C, to cause the aroma cotmponents to

15 condense. The condensed aroma components are then collected. Suitable
procedures for capturing coffee aroma are disclosed in, for example, US patents
3823241, 5030473, and 5222364 (the disclosures of which are incorporated by
reference).

Sufficient coffee aroma is preferably added to the coffee concentrate to

20 provide a total organic concentration (TOC) of above about 300 mg/100g of
aromatised concentrate. More preferably, the aromatised concentrate has a TOC
of about 350 mg/100g to about 450 mg/100g of aromatised concentrate. The
aromatised coffee concentrate preferably has a solids concentration of about 35%
to about 45% by weight.

25 The concentrated milk components may be provided in the form of a
suitable milk concentrate. The milk concentrate may be prepared as is
conventional. One suitable procedure is that commonly used to produced
condensed milk. For example, a standardised solution having the selected solids
content may be prepared from skimmed milk solids, milk fat, water and sugar. If

30 desired, additional milk protein sources such as whey or casein may be added
although this is not necessary. Alternatively, the milk concentrate may be
prepared by suitably concentrating milk. If a milk concentrate is used, the milk
concentrate preferably has a milk solids content above about 30% by weight. For
example, the milk concentrate may have a solids concentration of about 50% by

35 weight to about 85% by weight.
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Additional ingredients may be incorporated into the whitened coffee

concentrate as desired. For example, the whitened coffee concentrate may
15 contain:-

- buffers such as sodium and potassium bicarbonate, di-sodium and di-
potassium phosphate, sodium and potassium citrates, and various combinations
of these buffers.

. - suitable sweeteners such as maltodextrin, saccharin, cyclamates,
20 acetosulfame, sucralose, L-aspartyl based sweeteners such as aspartame, and
mixtures of these sweeteners.

- suitable flavours such as vaniila, bourbon, whisky, chocolate, and the like.

- suitable emulsifiers such as mono- and di-esters of glycerol and a fatty
acid, glycerol monostearates, sorbitol monostearates, esters or carbocyclic acids

- 25 with mono- and di-glycerides, monosodium phosphate derivatives of mono- and
di-glycerides, lecithin, diacetyl tartaric acid esters of mono-diglycerides (data
esters), sorbitan esters, diacetyl tartaric acids esters of mono- and di-glycerides,
succinylated mono- and di-glycerides, acetylated mono- and di-glycerides,
hydroxylated lecithin, propylene glycol mono- and di-esters of fatty acids,

30 polyglycerol esters of fatty acids, lactylic esters of fatty acids, and mixtures of
these emulsifiers.

If the whitened coffee concentrate does not have the desired solids
concentration, this may be standardised. In one embodiment, the whitened coffee
concentrate has a solids concentration of about 65% to about 85% by weight;

35 more preferably about 70% by weight to about 80% by weight. For example, the
whitened coffee concentrate may have a solids concentration of about 70% to



The coffee aroma is conveniently provided in the formof a highly

aromati sed coffee concentrate. The aromatised coffee concentrate may be
prepared by addi ng coffee arona to a coffee concentrate. The coffee aroma
is in the formof natural coffee abema conponents which may be
collected during the 5 preparation of soluble coffee powder. This may
be done by standard procedures for collecting coffee aroma
conponents or by suitably nodifying the standard pr ocedur es.
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'~ treatment at a temperature above about 115°C; for example to about 120°C to
about 150°C. The mixture is held at the raised temperature for a time less than -
about 5 minutes; often sufficient to provide a F, value of at least about 4. For
example, the whitened coffee concentrate may be heated to a temperature in the
20 range of about 120°C to 135°C for about 1 to 5 minutes.

Whether heat treated or not, the whitened coffee concentrate may then be
subjected to homogenisation. This is preferably carried out in two stages. F or -
example, for whitened coffee concentrates which have been subjected to
colloidal milling, homogenisation may be carried out in a first stage at about 5

25 MPa to about 25 MPa and then in a second stage at about 1MPa to about SMPa.

' For whitened coffee concentrates which have not been subjected to colloidal
milling, homogenisation may be carried out in a first stage at about 15 MPa to
about 30 MPa and then in a second stage at about 3MPa to about 10MPa.

_ The whitened coffee concentrate is then filled into suitable containers, with
30  or without thermal treatment prior to filling.

In one alternative, the whitened coffee concentrate may be heated to a
temperature of about 80°C to about 100°C for a period of less than about 1
mimute. The hot concentrate may then be hot filled into suitable containers.

) In another alternative, the whitened coffee concentrate may aseptically

35 filled into suitable containers.




condensed m | k. For exanple, a standardised solution having the sel ected
sql ids content may be prepared fromskinmed mlk solids, mlk fat,
water and sugar. |f 30 desired, additional mlk protein sources such as
whey or casein nay be added al thougfi-this is not necessary.
Alternatively, the mlk concentrate may be prepared by suitably
concentrating mlk. If a mlk concentrate is used, the mlk

concentrate preferably has a m |k solids content above about 30% b ht
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I ess than transmission to the whitened coffee concentrate to a minimum.
For single serving containers, the container is suitably a sachet or stick
pack. A stick pack may be considered to be a long, narrow sachet. Equipment
and films for producing the packs are commercially available. A film which
15 contains polyester/aluminium/polyethylene layers is an example of a film which
provides a sufficiently high barrier. Vertical form fill and seal machines may be
used. Conveniently, the sachet or stick pack has a tear off section which may be
provided in the usual manner by a notch, fancy cut or laser cut. Presenting the
whitened coffee concentrate in this form offers the advantage that the whitened
20 coffee concentrate may be provided in a convenient, single serving pack. The
consumer then need only open the pack, pour or squeeze out the concentrate into
a cup, and add water. The stick pack may contain about 20g to about 50g of the
concenfrate.
Beverages produced from the whitened coffee concentrate have a good
25 aroma and flavour profile without harsh acidity. Further, the whitened coffee
concentrate has good stability and may be stored for extended periods under shelf
conditions.
Specific examples of the invention are now described to further illustrate
the invention.

30
Example 1

A coffee aroma is collected from freshly ground coffee and cryogenically

condensed as described in US patent 5222364. Further, an aqueous aroma

35 distillate obtained from steam stripping of coffee extract in a conventional
manner. The condensed aroma and the aqueous aroma distillate are then mixed



about 1:0.7; for exanple about 1:0.2 to about .1:0.6.
Addi tional ingredients may be incorporated into the whitened coffee
concentrate as desired. For exanple, the whitened coffee concentrate nay 15

cont ain: - - buffers such as s®di um and pot assi um bi car bonat e,
di -sodi um and di - pot assi um phosphate, sodi um and potassi um
citrates, and various conbinations of these buffers. -

sui t abl e sweeteners such as maltqQdextrin, saccharin, cyclanmates, 20
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exanpl e, the are then addsd terthel resultirgecafseceonicentste rima xﬁh&wt@pmidﬁ
concentratio "t RAPES e BrcBntrate. The ratio of non-fat milk solids to coffee solids in
15 the whitened coffee concentrate is about 1:0.58. A small amount of disodium
phosphate (about 0.4% by dry weight) is included in the whitened coffee .
concentrate. The whitened coffee concentrate is standardised to a solids content
of about 72% by weight, a water activity of about 0.83 and a pH of about 6.5.
The whitened coffee concentrate is then subjected to colloidal milling. The
20 milled concentrate is then homogenised in two stages; in a first stage at about 10
MPa and then in a second stage at about 3MPa. The homogenised concentrate is
then heated to about 93°C for about 45 seconds by direct injection of steam. The
hot concentrate is then filled into stick packs each containing about 20 g of
~ whitened coffee concentrate. A vertical form fill and seal machines is used. The
25 film is a polyester/aluminium/polyethylene film. The stick pack has a tear off
section provided by a laser cut.
A stick pack is opened and the contents sqzueezed into a cup. About 150
ml of hot water is added and the mixture stirred. Reconstitution is instantaneous.
A whitened coffee beverage is obtained. No milk flocculation is noticed and no
30 lumps or other undissolved material is determinable. The beverage is tasted and
found to have a smooth coffee taste, no noticeable harshness and acidity and with
well defined, rich coffee aroma. The beverage has an excellent mouthfeel with
no sandiness or dust-like texture.
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- 6- about 75% by wei ght. In another, emhodi nent, the whitened

cof fee concentrate has a solids concentration of about 30%to about
35% by wei ght . The water activity of the whitened coffee
concentrate nay be about 0.80 to fbout 0.95. Further, the pH of the
whi t ened cof fee concentrate may be about 6.0 5 to about 7.0; for

exanpl e about 6.5. The whitened coffee concentrate nay then be
subj ected to colloidal mlling if desired. Ordinarily, colloidal
‘mlling is ndixamplessary for whitened coffee concentrates having a
solids concentration of |ess than about 50% by wei ght. The
colloidal mlling may take tpl ace _under raised tenperature conditjions; for
10 exanmpl e at processoMfexample b ismtepeated sapent that norgafies arentags whi ch t he

11275 £ Bk i itss et sl
minutes. S . asgroup A. The stigk Dasks of exampler baredabelled asgraupd. (Al sick

ats e ﬂ] i cal L y fﬂdok@tdlr']é fbfedc20aC E & Sample flrom etzﬂr:]li gfchpﬁﬁ %\?ﬁﬁ&bbﬁ%ﬁFﬁﬁrﬂi gaded
a IS stage o e 0cess. or e e,,. e enedad C.
concentrat e Lg@c@ﬁfxgﬁ:ﬁg fog a&?‘iafgtg%g&mf{l% %él”é‘?@% scosity of the
treat ment at concenfpateds determinedendhhe sediehtatioh @ détermmednThe fesulédaretas

120[¢rr] Cto fo}lo St | about 150[err]C. The mixture is hel d at the raised
tenperature fO ¥Stime less than about 5 mnutes; often sufficient
to provl@e a F[err] value of at |east about 4. For exanpl e, the
whi tened cof fee 4emoan! | 3ie FRUNAR) 1OPsBosity(APA/EP¢ Sgkithértition (tfird
V\he?her heat tredtded or (Aot, the whi 12808 ggrrleeiz)hgt’éh{“rg?eciréy then b
subj ected to honupgeni sajpon. This is| pygeferably carfijed out in two stages.
For 3 4800 29

4 5700 3.9

5 ND 7.0

1 1 2000 0.4

2 1600 0.4

3 . 1800 1.9

4 2000 1.9

5 2200 1.9

The results indicate that the whitened coffee concentrate which contains
coffee aroma is much maintains substantially constant viscosity and is less
susceptible to gelation. Also, sedimentation is much less.

15

Example 3

The process of example 1 is repeated except that base coffee concentrate is

subjected to enzymatic hydrolysis using gamanase 1.5L prior to the addition of
20 the coffee aroma.

Stick packs containing the whitened coffee concentrate are stored for a
period of up to 9 months. After about 9 months, stability problems such as
creaming, coagulation, sedimentation and gelation begin to reach unacceptable
levels. Whitened coffee concentrate which contains coffee solids which have not



o

exanpl e, for whitened coffee concentrates which have been subjected to

cplloidal mlling, honobgenisation nay be carried out in a first stage at
about 5 25 MPa to about 25 MPa and then in a second stage at about 1MPa
to about 5MPa. For whitened coffedOconcentrates which have not been
subj ected to coll oi dal m | 1ing, honobgenisation nmay be carried out
ina first stage at about 15 MPa to about 30 MPa and then in a
second st age gt aEq&%ﬂSNPa to about 10MPa. The whitened coffee
concentrat e i 9¢¢hBY¥diolysed andwhick dpesmotecoptain spffee sromd begiado suffer wi t hout

thermal treat onadceptdbdd stability ptdbléms after 1 to 3 monthd." One al ternative, the
whi t ened coffee concentrate nmay be heated to a t enperature of about

80[err]C to about 100[err]C for a period of |less than about 1
m nute. The hot concentrate may then be hot filled into suitable

cont ai ners. I n another alternative, the whitened coffee
concentrate may aseptically 35 filled into suitable containers.

-7- In another alternative, the whitened coffee concentrate
may be may be filled into suitable containers and then retorted.

In a yet further alternative, the whitened coffee concentrate may be frozen
and filled into a suitable container. 5 The contai ners may
flexible, sem-rigid or rigid dependi ng upon the process condi tions

and the type of product desired. Suitable containers included stick



packs; sachets; carton-based, tetrahedron packs (closeable or not); Unifill
packs; squeezeabl e plastic bottles; stand up pouches; plastic cups;
et c. Equi pnent and mat eri al for produci ng +he—packs—are———
comercial |y available. The containers 10-11- shoul d be such that they
provide a barrier to keep water vapour, oxygen and Iulwmllmllllllllllll
transm ssion to the whitened coffee concentrate to |l | :
For single serving containers, the container is sui tablcy & shcHet *or stick
pack. A stick(laims may be considered to be a | ong, narrow sachet. Equi prent
and films for producing the packs are commercially available. A filmwhich
15 cont ai ns polyester/al um ni ugl pol yet hyl ene, | ayers is an exanple of a
filmwhich 1. Ap?@i)fﬂdé’iltsn%w Q% QANCEYtrate davisg 4 salids coaeenteationf ahovef i | |
and seal machiabegt 259 H3eweight, the %ﬁéneé‘@dﬂ%(ﬁﬁéﬁﬁatebﬁﬁlgﬁﬂﬁ@[%oﬁenﬁﬁfe‘ak

e n

ack has t ear.,,of f section whi ch b I OVi he usual
Ir[:nn'ner by a ngp}}ﬁ901}’13%?;1%&0118?111:{3&%&%/0136]@_coﬁeg§gﬁql§, ﬁggpﬁ e aroma. \hj t ened

cof fee concentrate in this formoffers the advantage that the whitened 20

cof f ee concentyr at be _provided: in. onveni ent, sSingl.e servi K.
The c hsu%ewcﬁv e e‘%ﬁ%m {/wg'b%hﬁ% c?’,‘a;ff%% ’%&%%"gﬁﬁ t he
concentrat e i sokds to coffee solids pf about 12@d toabeut. 1:07e stick pack may contain
about 20g to about 50g of the concentrate. Bever ages
produced fromthe whitened coffee concentrate have a good 25 _ aroma_and
f1 avour k& of i Be wi sraventratest claimyl oy clapm 2 inavhich tee ooffeaaromacisiprewided
concentrate hastHofedmsifanl drbfmutisecdree dcehipsted for extended periods under
shel f condi tions. Speci fic exanpl es of the invention
are now described to further illustrate t he invention. 30
Exanpl e 1 4. A concenttateaffchained imwhich the btammitisddicoffeeiconséttratghasiad
ggfzfzgg Af”g u(r:'[ ﬁ%&gﬁﬂg&c&g&eﬁ ('gpgr}g)?%&%s gl()jou%go %ﬁé:/r 1 bB§ %f wotﬁJzﬁis%%tc%%ee
concentrate.

5. A concentrate of any of claims 1 to 4 which comprises about 50% to about

60% sugar, about 15% to about 25% non fat milk solids, about 8% to about 15%

soluble coffee solids, and about 8% to about 15% milk fat, the percentages being
20 on the basis of dry weight.

6. A concentrate of any of claims 1 to 5 which has a solids concentration of
about 70% to about 80% by weight.

25 7. A concentrate of any of claims 1 to 6 in which the concentrated soluble
coffee solids are enzymatically hydrolysed.

8. A single-serve sachet which contains a concentrate according to any of
claims 1 to 7.

30
9 A method for stabilising a whitened coffee concentrate, the method
comprising incorporating a coffee aroma in a whitened coffee concentrate to
provide a stabilised coffee concentrate, the stabilised coffee concentrate having a
solids concentration above about 25% by weight.

35 '
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35 distillate obtained fromsteam stripping of coffee extract in a
conventi onal manner . The tondensed aroma and the aqueous aroma

istillate are
- 8- Wﬂ(z ﬂﬂgﬂlmﬂtcentrate Warch has a coffee solids
concentration of about by weight. The resulting aromatised

coffee concentrate has a solids concentration of about 39% by

wei ght and a TOC of about 382 mg/ 100qg of cof fee concentrate. 5

A base cof f edOcodcprocess for preparingarséable whitened roffegiconsientrate, thsf methadol i ds

in W@Bﬁfpn 'IHée base coffee concentrate has a soli ds concentration of

about 25%t abqut 30% by weig he base coffee

concentrate and !ﬂ@@@%ﬂ%é@@@*@@%ﬁ@@h@%ﬂgE’r%wthﬁéﬂedm €€ conbi ned

' ” a m xer i goRceMiaédiéorhi BhSﬁg%néenuJatedTélﬁuﬁle%Bﬁbb sslidLarEcorceifaRdmilR has
olids concentration of about 25%to about 30% by wei ght by wei ght,

M | k co cent FERROBEMSonent s (about 22% by dry wei ght of skinmmed milk

sol i ds, about 12%htst>gdﬁi$mgeﬂaeh¢h1tehe@ubﬁ‘eé comdentratepund 66% by dry wei ght of

i er to pr ovi de g HE hotGniced sncetit b Sonery for BRREPAE Ffigle’ °
non-fat m | kwhitendd coffee oommtmtﬂ thesstable whitened eoffbé tencemtrates hasang a
concentrate {©f di sodi um phosphat e
(about 0.4% Eéh%b%/eel gﬁt%ggl?sﬁ?wgbeg %%é whi t ened cof f ee

concentlfate. The whitened coffee concentrate is standardi sed to a solids
cont ent
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1

of about 72% by weight, a water activity of about 0.83 and a pH of about

6. 5. The whitened coffee concentrate is then subjected to
colloidal mlling. The 20 mlled concentrate is then honbgenised in two
stages; in a first stage at about 10 -13- MPa and then in a second stage
at about 3MPa. The honobgeni sed concentrate is then heated to about
93[err] C for about 45 seconds by direct injection of steam The hot
concentrate is then filled into stick packs each containi ng about 20 g of
whi t ened cof Adstraghcentrate. A vertical formfill and seal machines is

used. The 25 filmis a polyester/aluniniunipolyethylene film The stick
pack has a tear off ection provided by a |aser cut. A

stick pack is opén%téb]&mﬂf}ﬂ@@@@@ﬁm@%tméﬂégh bas a sgh@tppnq&bbntw%o

m of hot walgbvé abastdst, B9avdi ”l'ﬁ&t‘Hflﬁe&ki' dotRe- coﬁ@&ﬁhi& '1§ ét'hh Eﬂlré of

i nst ant gneous égﬂgctq%% i:gsfe er age | L) K

fl occul a i on ik sefids, gotu eFeh eSrarQHlﬁe §GFQ/‘§ES lsesal is
det er m nabl e thelbéndeatrated dkhd coffersdonbertfiile may be rbomd m%@m af & eﬁ(glél
coffee taste, no noiiceabl e harshness and aC|d|ty and with

defined, ricHeSMAE arone. The beverage has an excel | ent nDuthfeeI mnth

no sandiness or dust-like texture.

- 9- Exanpl e 2 The process of exanple 1 is repeated
except ltOhat no coffee aroma is

15
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i ngorpgorétedeyinto the whitened coffee concentrate. Th =ek—-packs, are
| abelled 5 as group A. The stick packs of exanple mﬁv.exd-@k@l-,l e:(;l;n

group 1. Al stick packs are stored at 20[err] . -A san&e ‘om e [ch
group is opened after 1 nonth and each nonth t Eimatt‘% f'of “a t ofjal
storage tinme of 5 nonths. The viscosity lof the B ]
determ ned and the sedinentation is determ ned. The resul t/s are as
follows: 10 @WHHENE@COF@EE‘@DNCENTR%’FE’ nPal s)

Sedi mentation (m) | v/ 2800

0.4 Field of the Inventidn 3100 1.9

3 4800 - 2.9 4

5700 3.9 5 ND

Z- 0 Th'hs inventios relates to astable whi#?e8 coffee concentrate. TQQ 4

1800 mventmn tﬁgo relates to a method Por stabilising yhitened coffee concentiades

1.9 5 and a process for pfoducing stable, whiter@Xbffee concentrates, 1.9
The results indi cate t hat "t he whi tened coffee concentrate which contains

coffee aroma i s nuch ITB.I ntains substantially constant viscosity and is |ess
suscepti bl e Bachegtcin pentiegdi nentation is nmuch | ess. 15

Exanpl e 3 ) The process of exanple 1 is repeated except that
base coffee concentrate is subjected to enzymati c hydrol ysis using
gamanase 1 .5L pQoffectprodiets ahich cantainfmixfures of beluble ¢affecesolids.and milk

10 solids are commonly fourid in two forms; as soluble beverage powders and as
ready-to-drink liquid beverages. Although these products appear to be simple,
severe difficulties need to be overcome in order to produce them. In particular,
the problem lies in the fact that a mixture of coffee and milk is very unstable.

For soluble beverage powders, a common problem is the appearance of

15 flocculated milk proteins once the beverage has been reconstituted with water.
The flocculated milk proteins negatively affect consumer acceptability. The
problem of flocculation of the milk proteins in coffee beverages has been
satisfactorily dealt with by a process in which the milk proteins are subjected to a
controlled flocculation step during processing. Afier processing in this way, any

20 flocculated milk proteins in the reconstituted beverage are too small to be visible.
This process is described in US patent US patent 5,620,733.

For ready-to-drink liquid beverages, apart from problems with flocculation
of milk proteins, it is found that lipids in the beverage rises to the surface of the
beverage in the form of globules. These globules form an agglomerated, white

25 Jayer known as a cream layer and the phenomenon is known as creaming. Upon
shaking of the container, the globules usually re-disperse within the beverage.
However, a persistent, visible white ring usually remains on the container at the
interface between the liquid beverage and the gas above it. Consumers usually
find the presence of this ring unacceptable. Various processing techniques and

30 stabilisers are needed to deal with the problem.

The stability problems become even more pronounced when whitened
coffee products are formulated into a liquid concentrate form, In general, the
coffee component of concentrates develops increased acidity over time. Apart
from negatively influencing the taste of products reconstituted from the

35 concentrate, the increase in acidity leads to curdling of the milk component.
Also, problems such as gelation and sedimentation occur. Therefore, despite the




Sti,ck. pa¢ks tontaining the whitened coffee concentrate .are stored for a
period of up to 9 nonths. After about 9 nonths, sta figilE Jhe Feptacement sbetas

cream ng, coagul ation, sedinentation and gelation begin to reach
unaccept abl e |l evel s. Wi tened colf fee concentfgfe whifeh§ e@mr ai ns

cof fee solids which have not
- 10- been hydrol ysed and whi ch does not contain coffee aroma begin to
suf fer unaccept abl e st abAl WHITIENID OOFEEE STONCENTRATR! hs.
d ai me AL YR IONGD COE LR CUNCENINA LR
Abstract
A stable, whitened coffee concentrate which has a solids concentration
above about 25% by weight. The whitened coffee concentrate is a mixture of

5 milk solids, soluble coffee solids, and coffee aroma. The coffee aroma stabilises
the concentrate. The coffee concentrate may be provided in the form of a single-

serve pack.
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1., A stabl e, whi t ened coffee concentrate having a solids concentration

above about 25% by wei ght t he whitened coffee concentrate
cénpri si ng concentr at ed 5 m | k conponents, concentrated sol uble
coffee solids, and a stabilizing anount of coffee aroma. —

2. A concentrate of claim| which has aatio, on a dTS/"l):TsTs_ of non-fat

m | k solids to coffee solids of about 1: \?\Aﬂ“m“mu) malﬁ
4: 10 3. A concentrate of claiml1l or claim?2 in roma

I's provided . in the formof an aromatised cdffé&e toncentrate.

4. A concent C¥imsof claim3 in which the aromati sed cof fee concentrate has
a t ot al organi c content (TOC) of above about 300 ngy/100g of
aromati sed cof f ee concentrate. 5. A concentrate

of any of clailns A stebla, Vhit@lf:dm@elCé’é@emm\ﬁﬂg@tsohd&wncentranon above 60%
sugar, about- &Mﬂz@%@%@%"/ﬁﬁ%mw{edrsome%811%@%1{1{2&*1@?&@ (Bn80QMl.d 5%
t om h

sol ubl e goffee sol1ds, ~and about 8%to abou e perce?‘u ages
bei ng 20milk compbiremts) esricentedtedisojublecodfer solids, and a stabilizing &mourdof
concentrate of % y of clainms 1 to 5 which has a solids concentration of
about 70%to A'%B% by wei ght . 25 7. A concentrate of any of
claims 1 to 6 in which the concentrated sol ubl e . coffee solids
~are enzymati c2l | yAlopohcentyate of claim 1 which has a ratio, on 8 dnybasis efinensfat mdlk whi ch

‘contains a copgenthAnfreBS6RAC Ebdu? 137 t@hbout 1:0.7. clains 1 to 7.

ey 10 3. A concentrate of claim 1 or claim 2 in which the coffee aroma is provided
in the form of an aromatised coffee concentrate.

4., A concentrate of claim 3 in which the aromatised coffee concentrate has a
total organic content (TOC) of above about 300 mg/100g of aromatised coffee_ .
15 concentrate.

5. A concentrate of any of claims 1 to 4 which comprises about 50% to about

60% sugar, about 15% to about 25% non fat milk solids, about 8% to about 15%

soluble coffee solids, and about 8% to about 15% milk fat, the percentages being
20 on the basis of dry weight.

‘ 6. A concentrate of any of claims 1 to 5 which has a solids concentration of
S about 70% to about 80% by weight.

25 7. A concentrate of any of claims 1 to 6 in which the concentrated soluble
coffee solids are enzymatically hydrolysed.

8. A single-serve sachet which contains a concentrate according to any of

claims 1 to 7. .
30 )
9. A method for stabilising a whitened coffee concentrate, the method
comprising incorporating a coffee aroma in a whitened coffee concentrate to
provide a stabilised coffee concentrate, the stabilised coffee concentrate having a
solids concentration above about 25% by weight.
35
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30 9. A nethod for stabilising a whitened coffee concentrate,
t\ie nmet hod - conprising intorporating a coffee—arema—+a—a——

whi t ened cof fee concentrate to _ provi de a i
concentrate, the stabilised coffee concerﬁr ate having ;m I”"Iﬂ ' Hm mﬂl i ds
Ties 3 * ¢ L M s *

concentration above about 25% by wei ght. 5

-12- 10. Aprocess for preparing a stable whitened coffee
concentrate, the nethod conpri si ng: i ncorporating an
aromati sed coffee concentrate in a whitened coffee concentrate
conpr.i si ng cbceAtpracess fopprepreng afstable whitened eofiecenncentrats: the metheds
conponent s, ‘sommrising: honmogeni si ng the whitened coffee concentrate; and
filling the ﬁo geni'sed concentrate in{o containers for,proyviding a stable

whi tened cof f ee FSAERMENRE an atamatised spHeqAPRGERTgtccHra WhiteRpbedtittat e havi ng
a sol ishceaifBteadtmYisiaP evfcenabiated sohibld¥offes Sdlids aHA concentrated milk

5 ‘compotients,
humogenising the whitened coffee concentrate; and
filling the homogenised concentrate into containers for providing a stable
‘whitened coffee concentrate, the stable whitened coffee concentrate having a
solids content of above about 25% by weight.
10
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