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Preparati on of beverages The present invention relates to ready-to-serve G
heat treated protein containing beverages such as cafe au 5 . lait,

and processes for their preparation. It has hithert.o not .been possible to 4
produce an accept- able ready-to-serve café au lait (coffee with milk) pro- #*

duct involving high tenperature processing followed by 10 . SephiC!
packagi ng owi ng to t he devel opnent of poor phy- sical saaaaﬁggs{

i ncluding cream ng, sedinmenta- tion and gelation. In addition, the coffee
fl avour in- téﬁ&ﬂ%ﬁﬁﬁﬁEﬂadéiLkﬁzﬁéﬂﬂgﬁo deteriorate significantly upon
storage. These stability problenms occur due to the 15 di fferent

chem cal conpqQsiti of, coffee.and m.Lk I ¢ch render .themdetrinental to
each other in ?réiE%ﬁﬂb %%%EPE%aﬂtg%h?&%%aﬁ°aﬁﬁaawa$ﬁﬁF%£¥ﬁfh%ﬁ bility.
In cafe au | aitredtad protéimncahtathangobheiepagese siucht lasr cafiepldwat ed by
addi gi ves suc b ri Se0f0+hed lslaai d stabilisers

- and/ or enulsi¥%€$§fqéégﬁgggcﬁgﬁgéeS?ge hglfe égég?gép%é heat treated milk
protei n containing beverage in which the above physical stability defects

can be allevi attethfthithebtshnbhebéén possibtéVQbrpE%B%@E1@h£ﬁ&t§?€ﬂity
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protein, a bedsgeliaskvingthigh3temperaturegprotbssing tfed lawddifdser i ng
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sical stability defects including creaming, sedimenta-
tion and gelation. In addition, the coffee flavour in-
tensity and quality tend to deteriorate significantly
upon storage. These stability problems-odcur due to the
15 different chemical compositions of coffee and milk which
render them detrimental to each other in maintaining
consisteht physical and flavour shelf stability.-In cafe
au lait these detrimental relationships are further
complicated by additives such as buffering agents,
20 hydrocolloid stabilisers and/or emulsifiers.

We have now devised a ready-to-serve heat treated milk
protein containing beverage in which the above physical
stability defects can be alleviated and in which the

25 flavour intensity and quality can be improved. ' {

Accordingly, the present invention provides a ready-to-
serve heat treated beverage comprising'a beverage ve-
hicle containing milk protein, a beverage base contai-
30 - ning coffee or tea, a buffering agent, kappa carrageenan
in an amount up to 0.010% and a chelating agent for
cations in an amount up to 0.25% containing at least
0.005% of sodium alginate and/or propylene glycol al-
ginate, the said amounts being by weight based on the
35 total weight of the beverage;
The beverage may be coffee with milk (cafe au lait),
flavoured cafe au lait, tea with milk, mocha, orange
cappuccino, butter rum, amaretto, etc. '



0. 005% of sodi um al gi nate and/or propylene glycol al- ginate, the said
Aanounts being by wei ght based on the 35 total weight of the beverage.
~-The beverage may be coffee with mlk (cafe au lait), flavoured cafe au
lait;~-tea with m |k, nocha, orange cappuccino, butter rum amaretto, etc.

2 ThQubeverage vehi cl e my be mlk or a mxture of mlk and water. The
beverage vehicle has a pH above 6.63. The nmilk may be seni skimed mlKk,
skimed milk or whole mlk and preferably Qas a typical pH value of 6.6-6.8
especially for a coffee 5 beverage. The m Xture of m |k and water may be,

for exanpl e, 7HeY pEividtas@ i ¢sn 888e Mkl ﬁf?}@”’%&-“eé’ M%Eu%t e 208k

bever age base conveni ent | be in réal,ate form I nst ance |ns ant

cof f ee powdef? B?Xa Brenteverage eeh e P akeh pdider Theg middcmay
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t I rq s of the nal product
CF desi roq. REECH Aoy B, VEISTOR MR Srpedfatied 15 cret
bever age. 5 THee veage . oThGUQaKt@reSWEEWQWM'anﬂﬁwatemﬁmspnbaccﬁbﬂlegah@lbbe
desired flavgwy ﬁﬂﬂk8£6§58255n8fmﬁﬂﬁ EéeakeggﬂgYﬁEd %%%n water.

The beverage base may conveniently be in particulate form, for
instance instant coffee powder or a blend of coffee powder and
10 cocoa powder e.g. mocha.

The proportiens of beverage base and beverage vehicle are
generally conventional according to the desired properties of
the final product

15
If desired, sugar or artificial sweetening agent may be present
in the beverage. The amount of sugar or sweetener used is
chosen aceording to the desired flavour and sweetness of the
final product.

20
The kappa carrageenan is a stabiliser which reduces the extent
of_tﬁe physical stability defects such as fat separation or fat
creaming, sedimentation and protein gelation. The chelating
agent is used for binding cations such as potassium, magnesium

25 - and calcium ions which form carrageenan-mineral complexes which
‘tend to gel and cause sediment. The chelating agent is used in
an amount up to 0.25% containing at least 0.005% of sodium
alginate and/or propylene glycol aliginate by weight used on
the total weight of the beverage product. Other suitable

30 chelating agents may also be used with sodium alginate and/or
propylene glycol alginate. Examples of suitable chelating
agents are phosphates such as disodium phosphate, sodium
tripolthosphate, sodium hexametaphosphate or glass
polyphosphate, and metal binding hydrocolloids such as anionic

35 polysaccharides e.g. propylene glycol alginate, sodium
alginate, preferably low calcium alginates. The phosphates also
act as buffering agents. The total amount of chelating agent _



The kappa carrageenan is a stabiliser which reduces the extent of the

physical stability defects such as fat separation or fat cream ng,

sedi mentation and protein gelatioh. The chel ati;ng agent is*used for blndlng
cations such as potassium magnesi um,25 and cal ci umions which form
carrageenan-nneral conplexes which tend to gel and cause sedinent. The
chelating agent is used in an anmount up to 0.25% containing at |east O. 06%@6
of sodium al gi nate and/ or propyl ene glycol aliginate by weight used on the
total weight of the beverage product. Suitable 30 chelating agents

-may al so be used wth sodium al gi nate and/ of propylene gl ycol alginate.
‘Exanpl es of suitable chelating agents are phosphates such as di sodium .

phosphat e, sardednits igp@le;tpl’ld@plfm 0.08%0to uin 22 hiexanetaaiokphtaten 0.4r2% to
0 oS Dol YPGS A oyt e nBLBA' Uh VAL O We D BT O Evitage
pol ysacchari des g prop ene col glnate inate, prefera
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preferably fromO0.12%to 0.18% by wei ght based on the .total weight of the
beverage product. The actual anmpbunt of chelating agent used is de5|rably
t'he anbunt which reduces the physical stability defects npst

successfully and nmay vary depending on the fornul ation



k" i : } ) o
and the coffee source. The amobunt of propyl ene glycol alginate or sodium
alginate.is preferably from0.01%to 0. 04% by wei ght based on the tota
weight of the 5 " beverage. The anmount of kappa carrageenan used is
prefefably from0.001 to 0.008% and especi.allly £rom 0.002% to 0.006% by
meighy based on the total weight of the beverage. 10 The buffering agent is
necessary to protect the proteins fromheat coagul ation and is
conventional Iy di sodi um phosphate. In a coffee and milk drink, the

buf feri ng agent SirRasFHllwpand anay vary cdépend g cot f te aformulation

e.g. t0 a pH rangidayd C&Bﬁfébtébtfr@e?‘”ﬁué”&ﬁ@ﬁﬁ@'cyffﬁPS%flé?éoﬁfségoihus
preventing mlk protein aggregation and subsequent precipitatio aring

heat treatnment. 3¥I4NAFS IO N 219inate ck e Reef eFablyofremod. lsfee may

be reduced owi nd .t0t% ey mdights lamdd asn PHES PEGE£F WETGRE of theCitrates
I ndi gepous to m4%§ é? erally, the amount of buffer ranges from about 0.10
to 0.25@6by wei g BEET on the total wei ght of the beverage. Lecithin may

advantageously be added to reduce the rate 25 gf crsaning ang | mprove
oroferably 1romgepencans 3% kdrhd! (O adBndl yed Pif e PRl grtron
bever age. Fl avourd %9 Indte g - a8 Gbesprrir by tFieom Q2% to {0 dee6% ebly 30
The present inveiiight PaEedcl iIRS oI LRSSHHIOof Nehe beverage.
10 '
, The buffering agent is necessary to protect the proteins
-/ - from heat coagulation and is conventionally disodium
phosphate. In a coffee and milk drink, the buffering
agent should be capable of buffering the coffee acids
15 e.g. to a pH ranging from 6.4 to 7.0 and preferably from
‘ 6.6 to 6.8 thus preventing milk protein aggregation and
subsequent precipitation during heat treatment. If the
amount of milk is increased the amount of buffer may be
reduced owing to the buffers such as phosphates and
20 citrates indigenous to milk. Generally, the amount of
buffer ranges from about 0.10 to 0.25% by weight based
on the total weight of the beverage.

- Lecithin may advantégeously be added to reduce the rate
'25 of creaming and improve stability. The amount of leci-
thin used may be up to 0.2% by weight, preferably from
0.05 to 0.1% by weight based on the total weight of the
beverage.Flavouring materials may be added to the
. beverage, if desired. '
30 '
The present invention also provides a process for the
preparation of a ready-to-serve heat treated beverage
which comprises mixing a beverage vehicle containing
milk protein, a beverage base containing coffee or tea a
35 buffering agent, kappa carrageenan in an amount up to
0.010%, and a chelating agent for cations in an amount



preparation of a ready-to-serve heat treated bever.age which conprises

m Xxi ng a beverage vehicle containing nilk protein, a beverage base R
containing coffee or tea a 35 " buffering agent, kappa‘carrageenan in
an anount up to 0.010% and a chelati,ng agent for cations in an amount
up to 0.25%containing at |east 0.005% of_s%i_um al gi nate and7’ or propyl epe:
glycol alginate, the said anmounts being by i ght based on the total weigfit

of the beverage,, then at- treati end si the m re. _The heat
treat nent of ?%e%%ébe aggnﬁgsnéﬁga%ﬁfaﬁgggg g%ﬁggggs?gritééq? oﬁIH&Pa%§ |
preferably aandniver cprdpglenel gdyrciodn phrpiowste usthg sedgt iamauntsobejnge by.
ultra high teumenat WA ddHI) theatieal, JigsRdet And obloupdqd -
hoaneanatigﬁﬁiaq fﬁ% UHT treatnent ma %gg_cgﬁiiéh'out %%rgezaﬁgfg,hgﬁt
135[err] to F36R&INT f3Rd f RERPISRSSIDIsEREN AL XERTE -dUTRR | Re2 bf trREtRrBRe R
treat ment sat taoOUbeBOL&GE] may NEé &r idtartlarNdraByree stedDIiGdtA ) but is
seconds. The UHT prqcess_may be indirec heftlng.u5|n a nulti-tubul ar heat
oxchanger or PRERSF AN Bx RIMBRC IR CFFRFTL18ACHER: PRGBSt BRHIT nREEREIT
or stean1in;¢QGMnoIBgytxnwgageuhhwabehh@hngbempeﬂabefT;S(UHngterezggeheat
treat nent, I [ .from X to X
[err] Pa (17851:[% an]? sﬁigﬁéﬁéra %g?égﬁqggﬁgi-')l(éé% to 20 350 x 10[err]
Pa (200 to 350 bars) and especially from250 x 105 to 320 x 10[err] Pa (250
tlo 320 bla[(os) Tnpq:ﬁir gtlfh:?éé‘ﬁéﬂ{:emgyr bR ASHFIGRNIRA | fY T &RiRSEe (T §8MABG ARG
ST ows m LK PL%eed SEafLSR 2 to 30 seconds. The duration of the preheat
treatment at about 80°C is not critical and may be from 10 tol/
90 seconds. The UHT process may be indirect heating using a
multi-tubular heat exchanger or plate heat exchahger or direct

15 heating by steam injection or steam infusion.

The beverage may be hbmogenised before or after the heat
treatment, for example, in the pressure range of from 170 x 10°
to 450 x 1053 Pa (170 to 450 bars), preferably from 200 x 10° to
20 350 x 10° Pa (200 to 350 bars) and especially from 250 x 105 to
320 x 10° Pa (250 to 320 bars). The high pressure during
homogenisation reduces creaming and slows milk protein gelation'
'in milk containing beverages. The temperature during the
homogenisation may be from 55°C to 85°C but advantageously_it;~ _
25 is from 60°C to 70°C. - . | N

Afterwards, the beverage is aseptically packaged, for example,
in plasticé containers, such as Tetra Pak or Combi'Bldc, or in
cans or glaés bottles and can be successfully stored at room

30 temperatures for extended periods of time e{g.'5-12 months;iThe
beverage may be consumed cold or it may be heated for
consumption, for instancé, in a micrdwave_oven;

The following Examples further 1illustrate the 'present
35 invention. '



“inomilk cont ai ni ng beverages. The tenperature during the honbgeni sation may
be fromb5[err] to 85[err]but advantageously it 25 is from60[err] to
370[err]. Afterwards; the beverage is aseptidg Ly packaged, for exanple, in
pl ast4 cs cont:ai ners, such as Tetra Pak or, Conbi Bloc, or in cans or glass
bott| es and can be successfully stored at room 30 tenperatures for
ext ended periods of tinme e.g. 5-12 nonths. The beverage may be consuned
cold or it may be heated for consunption, for instance, in a m crowave
oven. The fol | opkaspEsanpl €s Burther illustrate the present 35 invention.
Exanples 1 to 3 ™A ready-to-serve cafe au lait was prepared in which the 5
ingredients indicated in Table I were blended in the proportions shown. 10
15 20 25 30 35 A r&A8yEtb-serve cafe au lait was prepared in which the

5 ingredients indicated in Table I were blended in the

proportions shown.

10

\/
15
20
U
30

35



5 Exanple 1 Exanple 2 Exanple 3 Ingredient | ' wt %

wt % wt % 10 .Past euri sed whol e nilkhb 15.000 © 60.000
75. 000 Cof fee powder ’ I 500 1.200° 1. 400

G anul at ed sugar 6. 000. 4.500 3.500 Disodium
phosphat e dehydrate 0. 088 0.170 0.120 anosodiUn1phosphat§;
nonohydr at e 0. 053 15 Kappa- carr ageenan 0..003-™
0. 005 0. 005 Sodi um al gi nate 0. 030 0. 030

0.015 Wt er | | FRBIE L  34.005  19.960 20

100. 000 100. 000 100. 000 25 20 parts of water at 55C were nmetered into a
| i quefier tank. The kappa carrageenan and sodi um al gi nate were bl ended wel |
with 0.5 parts of sugar in a plastic bag. The preblend was added slowy to
the wat®r in the liqui- 30 fier over a period of 40 seconds, an
additional 5 se- conds was allowed for |iquefy nd then. ' K S
agitated for 5 mnutes for equilibration. The%ni%%% L 3/\/3
cold together with the mlk (pH 6.65) and allowed to m x for 5 minutes. The
remai ni ng 35 Ingredfedt Wwas added with the |iquefdgten on fogt a few sgeonds.
The phosphates were predissolved in 0.5 parts hot water and added with
agitatif? using a lightning m xer. :

Pasteurised whole milk  15.000  60.000  75.000
Coffee powder . 1.500 i.200 1.400
Granulated sugar 6.000. 4.500 3.500 .
Disodium phoéphate-dihydrate ' 0.088 0.170 0.120 \u)
Monosodium phosphate monohydrate 0.053 Ses=— ===

15 Kappé-carrageenan .0.003 0.005 0.005
Sodium alginate - 0.030 Q.030 0.015
Water 77.326  34.095  19.960

20 - | .100.000  100.000  100.000

25
20 parts of water at 55°C were metered into a liquefief
tank. The kappa carrageenan and sodium alginate were
blended well with 0.5 parts of sugar in'a_plastic bag.
The preblend was added slowly to. the water in'the liqui-

30 fier over a period of 40 seconds, an additional 5 se-.
conds was allowed for liquefying and then the mixture
was agitated for 5 minutes for equilibration. The re-
maining water was added cold together with the milk (pH
6.65) and allowed to mix for 5 minutes. The remaining'

35 sugar was added with the liquefier on for a few seconds.
The phosphates were predissolved'in 0.5 parts hdt water
and added with agitation using a lightning mixer.



- The mix was transferred to a batch tank and the coffee powder was added
first with high speed agitation during coffee powder .di ssolution and then
‘M th | ow speed agitation to avoid foam ng. 5 The m x was then processed in
a pl ate heat exchanger with a preheat treatnment at 80[err] for 60 seconds
follQwed by steaminjection at 141[err] and held for 14 seconds. After
flashing at 80[err], the m x was honbgeni sed i n double stages at 250 x
[err] 10 x [err]Pa (250/50 bars) at 63[er+]&ard cool ed before being
aseptically filled into plastic cartons (Tetrapak - Tetrapak is a

Regi stered Trade Mark). The shelf life at roomtenperature was at |east 6
to 12 nont hsTh&Smix was h@ﬁﬂirﬁfe}creﬁ rtﬁﬁ‘évﬁa&cﬁﬁl - rReeHd tﬁg@tcﬁsﬂfﬂ@%%&%r
conpri sing a_hever ehicle.containin ' rotein, . a bevera ase
cont ai ni ng 5wQ%O$g§gﬁo ‘t8 ,wégguﬁfggiﬁgeg%éW?£t?5ﬁ%%‘%%ﬁ*%%é% £¢ Peyfer
anmount- up t oddseodutdmh andhthehiwitadeaw sbeedcagitasibn to avoidtfegming.
0. 25% congai ning at | east 0.005% of sodi um al gi nate and/ or propyl ene gl ycol

al ginate, the said anounts being by wei ght based on the total weight of the
beverage. 10The Rige\WasigEh@RcBFarR§sed dmiannlakrrkeatt p¥changezgarith a

vehicle is npkkheata tiedtien®f afl ldoandey@t 6. seconds followed by steam

~ injection at 141°C and held for 14 seconds. After flashing at

80°C, the mix was homogenised in double stages at 250 x 10°/50

10 x 10° Pa (250/50 “bars) at 63°C and cooled before being

Y aseptically filled into plastic cartons (Tetrapak - Tetrapak is
a Registered Trade Mark). '

The shelf life at room temperature was at least 6 to 12 months.
15



3. A beverage according to claim1l or 2 wherein the beverage 15 vehicle
has a pH above 6. 6§_a§r~¢;ggyngge_accord|ng to any of claims |-to-3 _
wherein sugar or a icial sweetener is present. 20 5. A beverage
according to any of g ﬂ“ﬂﬂ“ﬂr ein the anobunt of kappa carrageenan
Is fromO. 001%t00mﬁ“mn sed on the total weight of the- *u
beverage. 6. A beverage accord! nd to any of clains 1 to 5 wherein t he 25°

chelating agent is present in an anount of, ron10 08%to 0.22% by wei ght
based on the total weight of the beverage” ¥~ A beverage according to any.

of clainms 1 ? Pafmuherein the amount of propylene gl ycol al ginate or sodium
alginate is Trom30 0.01%to 0.04% by wei ght based on the total weight of

the beverage. 8. A beverage according to any of clainms 1 to 7 wherein the

buf f eri ng agenta ise£hpoEh+wve pHe Tkt ecre%&.ed baveé«agevebﬁgelacieer Qlwvéeagey

of claims 1 1to t he, anount . of b 0% t
0. 269 by wei AP IELBeEONEA LDy BF LhoryRtedn o BEVEFags. Mash CHMTRLRIage
accordi ngst ocafifeef at aitem,]l a ob@ffileriagn deet hi Rappapréeaerageanan anpuah

up to 0. 296b¥ﬂ$§hﬂh 5?%%?d OH%BQeakﬂt@ éﬁﬂfﬂ%zﬁﬁl ﬁ@q€e¥8£a%§&%§ks’in an

process for Thé preparafion o ready-to0-serve reat evera
whi ch conpriaBountxiwpg dEdhePerrffe ¢eRteiring at least 0.005% of sodium

alginate and/or propylene glycol alglnate, the said amounts
being by weight based on the total weight of the beverage.

10 | | o _ |
2. A beverage according to claim 1 wherein the beverage vehicle v/
is milk or a mixture of milk and water.

- A beverage accordlng to claim 1 or 2 wherein the beverage
15 vehlcle has a pH above 6.63.

4. A beverage according to any of claims 1 to3 whereln sugar
or an artificial sweetener is present.

20 5. A beverage according to any of claims 1 to 4 wherein the
amount of kappa carrageenan is from 0.001% to 0.008% by weight
based on the total weight of the beverage. :

6. A beverage eccording to any of claims 1 to 5 wherein the
25 chelating agent is present in an amount of from 0.08% to 0.22%
by weight based on the total weight of the beverage.

7. A beverage according to any of claims 1 to 6 wherein the
amount of propylene glycol alginate or sodium alginate is from

30 0.01% to 0.04% by weight based on the total weight of the
beverage. |

8. A beverage according to any of claims 1 to 7 wherein the
buffering agent is disodium phosphate.
35
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contalnlng n1|k proteln a beverage base CUﬁtaﬁmﬂﬂ}4HﬁJiﬁLLL_tea ‘a

buf feri ng agent, kappa carrageenan in an a 0.010% and a

chel ating agent for ‘cations in an anount up '@lg ﬁmﬂ |ng at | east
0. 005% of sodium al gi nate and/or 15 propyl en te the said
anoufts being by wei ght based on the total weight of the beverage and t hen
heat - freating and honogeni sing-the m xture. 12. A process according to

claim 1l wherein the heat treatnent 20 i s—apeyudtra high t enperature
processing treatnent. 13. A process according to claim 12 wherein the ultra

hi gh terrperasurg peereea@eneddc%ahm;gtd Saf@l bEedladisat J@&[@rﬁhekemdthe
150[err] for, om2 to seco process accor

to claim11 %’Po 1} Wﬁg g?“}gﬁ%e“b%v%??a’é% t§ &dd:r?d'be 1@%96 ber &% byt weig
heat treat ndr@sed5onAtpeotetalavebghtngftthangevéragains 11 to 14 wherein

t he 30. honpgeni sation is carried out at a pressure in the range of from 250

x 105 to 320 x [errg Pa (250 to 320 bars) at a tenperature frome60[err] to
70[err]. everage ' according to any of claims 1 to 9 wherein

lecithin is present in an amount up to 0.2% by weight based on
the total weight of the beverage.

11. A process for the preparation of a ready-to-serve heat
10 treated beverage which comprises mixing a beverage wvehicle
N\ containing milk protein, a beverage base containing coffee or
tea, a buffering agent, kappa carrageenén in an amount up to
0.010%, and a chelating agent for cations in an amount up to
0.25% containing at least 0.005% of sodium alginate and/or
15 propylene glycol alginate, the said amounts being by weight
based on the total weight of the beverage and then heat-
treatlng and homogenlslng ‘the mixture.

12. A process according to claim 11 wherein the heat treatment
20 is an ultra high temperature processing treatment.

13. A process according to claim 12 wherein the ultra -high
temperature processing treatment is carried out at 135°C to
150°C for a period of from 2 to 30 seconds.

. 25 ’
14. A process accor&ing to claim 11 or 12 wherein the beverage
is homogenised before or after the heat treatment.

15. A process according to any of claims 11 to 14 wherein the

30 homogenisation is carried out at a pressure in the range of
from 250 x 10° to 320 x 10° Pa (250 to 320 bars) at a
temperature from 60° fo 70°C. .




