«_PRODUCT AND PROCESS FOR PRODUCI NG M LK CHOCOLATE

BACKGROUND OF THE | NVENTI ON The present invention relates to an

i nproved milk 5 chocolate process and product. Mre speC|f|caIIy, t he
invention relates to a process for producing a | ower derdsi ty._mtk

chocol ate-conposition substantially free of sucrose and having the taste
and nout hfeel of a traditional mlk chocolate. 10  Sucrose-free

chocol ate for diabetics has |ong been known wherein sucrose is replaced
by sorbitol. O her . sugar al cohols simlar to sorbitol such as isonalt,

lactitol, maltitol, etc., have recently been pernmitted in Caeeis2 L0
i ncl udi ng sugar-free mlk chocolate 15 conpositions. Additionally, edible

car bohydrates with I ower energy contents than sucrose have been
devel oped which are suitable for inclusion in chocol ate. The
difficulty in using these carbohydrates and sugar al cohol s is achieving

flavor, texture and nout hfeel 20 conparable to that of traditional mlk
chocol ate. A typi cal conventional mlk chocolate contains about 31%

PRODUCT AND PROCESS FOR PRODUCING MILK CHOCOLATE

BACKGROUND OF THE INVENTION -

The present invention relates to an improved milk
5 chocolate process and product. More specifically, the
invention relates to a process for producihg a lower
density milk chocolate composition substantially free of
sucrose and having the taste and mouthfeel of a
traditional milk chocolate.

10 Sucrose-free chocolate for diabetics has long been
known wherein sucrose is replaced by sorbitol. Other
sugar alcohols similar to sorbitol such as isomalt,
lactitol,.maltitol, etc., have recently been permitted in
foodstuffs including sugar-free milk chocolate

15 compositions. Additionally, edible carbohydrates with
lower energy contents than sucrose have been developed
which are suitable for inclusion in chocolate. The
difficulty in using these carbohydrates and sugar
alcohols is achieving flavor, texture and mouthfeel

20 comparable to that of traditional milk chocolate. A
typical conventional milk chocolate contains about 31%
fat and has a calorie content of about 530 Kcal per
100 grams. By the process of this invention, a normal
fat-containing milk chocolate substantially free of

25 sucrose can be produced which has a lower density and

“lower calorie contents than regular sugar-containing milk
chocolate and yet the sucrose-free product of the present
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*fat and has a calorie content of about 530 Kcal per 100 grans. By the
process of this invention, a nornal fat-containing ml k chocol ate
substantially free of 25 sucrose can be produced which has a | ower density
and | ower calorie contents than regul ar sugar-containing mlk

chocol ate and yet the sucrose-free product 20f- the present

2 I nvention provides acceptable flavor, texture and nout hf eel _
simlar to conventi onal .m |k chocol ate. EP-A-0 410
507 di scl oses an aerated fat-continuous conposition in which at

| east 50% by wei ght of the continuous fat-phase consists of a blend of one
‘or nore 5 polpventipnypaerddps peseptablaudileyen, s tertyrefand ed

pol yol . mouthfeel similar to conngMQ%ﬁaqFﬁyﬂi|dﬂﬂ%$ﬁé@%

In accordance with the present invention, a process is provided for
pr oduci ng a lower density mlk chocolate conposition, substantially
free of sucrose which 10 = conprSUHBAREr 8F MHE WNVENTIONIErt gas, a ﬁilk

chocol ate conpgsition_c rising.an. adm xture of cacoa, mlk
“edible carbohy%rate ﬁ%v$§§°r3 n?%bgﬁ 8508 PACSERS 1nventioRy &Pie ?ﬁ??han

that of sucrose dsdprogidedefier, pwhdneingt lae lovesa demsidyemilk chocolate
conprises cocoa @&&§8§1@DQnCOSQBs£hHHQ%1lkg%r@@ I £CQTQRYY AAGY | Ses a

m | k powder W th or with sweet ener conponent conprises a
sugar al cohol antPUBrisesg héeFBFéng aY”ltBntaé‘ntln@frtséFa& ¢ Ro &8 1t Chasiate i on
of from about 30cémpeddiiodOcomprisingi ght aAfmistiire ofe codd e nEANbo sl at e

consi sting Of1@835131QEE§PBLL§§PL§eSHQ %g BEE&Ffé gﬁed t%?et er to ;grm

pol ymers.
The chocol ate corpeteértoheds thanpthstnefi suemoisen and @lSMaﬁaﬂnén(wheﬂ&in

convent i onal N | ¢né N9sEbA! SompBRehbOEBBEE sEQTRRRR Yhttlor M Idbeil i On

which is ubstantla % ree of sucrose is.a |ower density product
than conventionaltt®#Pk: ¢ 1lkoEBMRPEERE: SORR I SESC IR0 MW 1 @XIRFo N It bN
is aerated with en whehdugasasiichhassweetenelti 't:bﬁ@@lihe@ﬁt w@@risﬁso@ dfugar

under pressurfsaélggggi Jna % a@gggéafg%rgogﬁﬁgt §?|§I gnﬁ’ %Q,ut 5 to

about 5 bar pressures
composition of from about 30 to about 40 welght percent

QEIAlLﬁ_QE;IﬂE_lHMEHIlQH
The chocolate composition of the present invention is
20 different from the conventional milk chocolate. The
chocolate composition of this invention which is
substantially free of sucrose is a lower density product
~ than conventional milk chocolate because the chocolate
composition is aerated with an inert gas such as nitrogen
25 or carbon dioxide under pressure at about 1.2 to about
8 bar, preferably about 1.5 to about 2.5 bar. At
pressures below 1 bar, no substantial amount of gas would
remain in the chocolate composition while at levels
higher than 8 bar, a poor texture is obtained. The
30 temperatures during the gas injection of the chocolate
composition must be maintained between 27°C to about
45°C, preferably between about 27°C to about 35°C. 1If
the pressures are too high, the inert gas will not mix
with the chocolate composition. The difference in

35 pressure in the unit aerating the chocolate composition
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*would remain in the chocol ate conposition while at |evels higher than 8
bar, a poor ' texture i s obtained. The tenperatures during the gas
i njection of the chocol ate conposition nust be mai ntai ned between
27[err] C to about 45 err]C, preferably between about 27[err]Cto
about 35[err]C. If the pressures are too-ggh, the inert gas will not m x
30 wi th the chocol ate conposition. The difference in pressure in the
-unit aerating the chocol ate conposition.
- 3- and atnosphere pernmits the gas in the chocolate mass to
expand when the mass is poured into the nolds and gives t he aerated
structure (| ow spetidtinosgliege pérnits therorscin. thmecheeadateonashi §0

invention, becaysg A iden Strd e £t s %Wpéatiﬂeo tRe aoheweanaat;%eg
cont ent than t he conventional m |k chocol at °¥ g ual

chocol ate conposihe cﬁ\e%ﬂt‘?%%t?‘%ﬁl*{é%ﬁ? oflow 'T’Ee‘éhf)%?a‘ﬁ??'ﬁpr €of sucrose
-and prepared in grisdu e e rodied €1 Hf t fiei § ol avehBionpnbentusangées iakout

30 to 10 about 4 ht per cent ref r abl e ut

35 wei ght per et ST hol e SobOheT CarprRe Gankdny sHeR

car bohydrate havulrag comeenthbdnahbhielk ched¢okatecontent | ess than that of

sucrose and a V‘gﬂﬁ Qﬁ? sUde 1&‘9@138 Tﬁ&sf@f@ﬁ'§€StﬁQ§0§anhtt§6n15
modi ficatlons

and cocoa Ilquor er eof € CoCoa onent IS

present in anouriS S%‘F%ﬂ?bﬁa@&ﬁ @@%%%rOS""aBB@tPEG%rﬁﬁeﬁér §BCER #rom
about 25%t0 abeidnnidPowiéré e thet@d@él ch9E ot ehEehONPEAGEEOBDbOTIRE 30i It

t
powder can_ betdiTE 40 GHIARE RERECttr cereehebty uREFecEh aPeRe"ap ko
mlk, mlk. prot eh“manda?n heeigkie. pdimempunThe m@réﬁaéentbkmcﬂrpdaenbcpra.t he
chocolate conpo rgg% t 0 ferably
from about Zd%it a 03? 12t}£/éao é} ﬁf%?@f’él %oco gt aeaxgg%lgé?g‘lbgﬁﬁ%
The edibl e carbdﬁ#b?%&@%ﬁ@ﬁﬁﬁﬂtrﬂQ%ﬁsthﬁweﬁbﬁ6n°ﬁa§%0r°sﬁ PEﬂaﬁlver | ow
met abol i sabl e calyd€ekdP! eNfhe T¢¥ESa component comprises cocoa butter-

15 and cocoa liquor and modifications thereof. The cocoa
component is preseﬁt'in amounts ranging from about 22% to
about 40%, preferably from about 25% to about 30%, of the
total chocolate composition. The milk component can
comprise a milk powder with or without fat. The milk

20 powder can be derived from any milk source such as whole
milk, skim milk, milk protein and the like. The amount
of the milk component in the chocolate composition can
range from about'l4% to about 26%, preferably from about
18% to about 22% of the total chocolate composition.

25 The edible carbohydrates used in this invention have
a relatively low metabolisable calorie content.  These
consist of easily metabolised sugars like glucose and
fructose linked together to form polymers by bonds which
cannot be split by enzymes in the human body. These

30 carbohydrates are only partially metabolised and can
therefore have calorie contents which are lower than that
of sugar. Such carbohydrates can include polydextrose,
oligofructose, inulin and the like. Polydextrose is a
randomly bonded condensation polymer of D-glucose having

35 an upper molecular weight limit typically exceeding
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* consist of easily netabolised sugars |ike glucose and fructose |inked

together to form pol yners by bonds which cannot be split by enzynes in

t he human body. These 30 carbohydrates are only partially netabolised and
can  therefore have calorie contents which are | ower than that of
‘sugar. Such carbohydrates can include polydextrose, ol i gof ruct ose,
I-nulin and conbi nations thereof. Polydextrose is a random y bonded
condensation pol ymer of D-glucose having 35 an upper nolecul ar weight limt
‘typically exceeding -4- 22,000
whil e oligofructose consists of ,a m xture of ynmers of, fructose with a
much | ower degre®Z 0?00 WBbi?nﬁFFEQFFBﬁtoﬁﬁecHﬁF6§F§yn%e@nguﬁﬁﬁﬁ% to five

1;1 ructose units. ﬂl?@iyrﬂ@i(MQEGfrﬁctbsepwei:ﬁr aegued bloaer5d(e@rrk:(d‘|y:|cﬁ at e,
owever, its inclusion in_gconventjona ugar-fre 0

conposi tions degf@HEEef a2 1°Féx%h?em338 ﬁggtﬁfé %f%hhgwﬁésﬁiﬁiﬁ%

chocol ate. Thesefructas®ouyitat esPodydbatpreseis theammmﬂﬂiﬂﬁdnﬁQﬂhiﬁ 10%
to  about 458 Qfﬁérﬁfamefrﬂahabeyt 10% mcqhg%n%i% @oﬂmt%ﬂat al

conposi ti on. sweef ener conRonent can incl ude pol yol s s ch as
lactitol, isonal$udwarfres| midkr 6hPEPLakenRPMBOS LjonSydegra tol and
mi xtures ther eof gexfhigs€and pELyREEetaBEbENRr eoenl tiamt! hﬂ:ddmﬂea.t e These

conposition from 15 0.t 9_abgut 55% refer I %
about - | 889 depEREPRBTaRER Gali PEPPBAREE of FRoEts ot Yo $0€ ko
‘preferred pol yol sbame 4S%mabrefeasbilyolf ramd aboutall0% dlo. atfoutdd % crfalthe

sweeteners arenr gyé e@om gLep sweet eners such as aspart ane, .
sucr al ose, aI? € £ gtosu??ane K and m xtures thereof can be used

in anounts dependlngTbﬁ §H§e§ﬁééfn§§§PP§§§¢ Gad; Agglude polymls fuh R of
the edi bl e carbopygtates, Susbmast, maltitol, sorbitol, mannitol, xylitol,

erythritol and the like and mixtures thereof. These
polyols can be present in the chocolate cqmposition from

15 about 5% to about 55%, preferably from about 15% to about
55% depending on the desired reduction in calorie
content. The preferred polyols are isomalt, lactitol and
maltitol. If additional sweeteners are required, intense
sweeteners such as aspartame, sucralose, alitame,

20 acetosulfame K and the like and mixtures thereof can be
used in amounts depending on the sweetness level desired.

The presence of the edible carbohydrates such as
polydextrose and/or oligofructose with the polyols either
singly or in combination with one another provide a

25 chocolate composition which has an inferior flavor,
texture and mouthfeel. Surprisingly, the aeration of the
chocolate composition of this invention significantly
improves the flavor, and mouthfeel of the chocolate
composition comparative to that of the conventional milk

30 chocolate but with a highly expanded structure unlike
traditional milk chocolate.

In the mixture of the components of the chocolate
composition of this invention, emulsifiers such as
lecithin, polyglycerol polyricinoleate, ammonium

35 phosphatide and the like can be used. 1In addition,
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¢ pol ydextrose and/or oligofructose with the polyols either singly or in
cofrbi nati on with one another provide a 25 chocol ate conposition which has
an inferior flavor, texture and nouthfeel. Surprisingly, the aeration
of the chocol ate conposition of this invention significantly | mproves
the flavor, and nouthfeel of the chocolates - conposition conparative to
that of the conventional mlk 30 chocolate but with a highly expanded
structure unlike traditional m |k chocol at e. _ In the m xture of
t he conponents of the chocol ate conposition of this invention,
emul sifiers such as | eci thin, polyglycerol polyricinoleate, ammoni um 35
phosphat i de andﬁﬂﬁ?qqﬂagtﬁ£¢4ﬁ§lﬁﬂ§;34¥|Qﬁhﬁil%ﬁﬂredlent conventionally

-5- fl aveidddd 30 afi1k Kb Watd Nesm dpdlﬂi@m&@tcsﬂwenﬁseaal ly used

| k ch | at t b di ent
W th | ow cal or | EEOHTERARE pAnSEQURRES THER 9% ChELD s GevBF ERPDS:

i nvention includisegl in ddreali Ik ihracokalbes ¢f beliss imgentbdén fnbénding

cel lul ose ItCJLvﬁaﬁsa]b fcir&clrélst% ] ?ﬁfkﬁé}yl 05 e@?ﬁ%%”hﬁ&?sedbgﬁulose |

guns. e ‘appr eci
pol ydext rose an@u&hﬂﬁﬁumkﬂﬁﬂﬂﬁﬁStQlkﬂn%n%%¥h¥h¢%eduP?%Qlﬂe 2BfAchAAglehoul d
be kept at a Ie@qmgxﬂcwvthat at which the water of crystallization

i nh tl t t redients js released in_order to avoid

oy undest rab e 1Tk M B, WA TOP%, hatr treT oY oRE oFRERUSR: B¥0r o

Conchi ng shoul d pgdigrdefxdrm spereerdl 4 ysugaeke pleckoh tlkestdbpehahude| duriGgand
~preferably bg'u V&o%ﬁn{é %lefhr Ak ngoislevef‘rﬁei'éﬁdth ey eep%ﬂ' ate

production. DUring t et ni ng conc stages of t € manufacture
of the chocomﬂﬁaﬂﬁﬁﬁf|QftQRYSWﬁA#ﬂZ%#PO%tb%%eﬁ%%tlﬁePFﬁﬁéﬁttén these

ingredients is released in order to avoid any undesirable
increase in viscosity or agglomeration of the mixture.

_ Conching should therefore generally take place at less

15 than 60°C and preferably below 45°C when sugar alcohols
are used in the chocolate production. During the
refining and conching stages of the manufacture of the
chocolate used in the invention, steps must be taken to
avoid any significant absorption of moisture in view of

20 the hygroscopic nature of the sugar alcohols used.

The aeration of the chocolate composition used in
this invention can be conducted using a continuous or
batch type procedure. 1In a continuous process, the
chocolate composition is continuously fed into a hopper

25 under pressure at temperatures in the range from about 30
to about 45°C. The chocolate composition, maintained
under pressure, is pumped through a series of pipes, each
fitted with static mixer elements. Prior to the first
pipe, the inert gas is injected under pressure (about

30 1 to about 8 bars) into the chocolate composition. This
gas—-containing composition is pumped in the first pipe
for cooling in the initial step in obtaining the desired
pre-crystallization of the chocolate. Additional inert
gas is pumped into the chocolate in the first pipe. 1In

35 the second pipe, the chocolate is further cooled and

[
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* avoid any significant absorption of nmoisture in view of 20 the hygroscopic’

nature of the sugar al cohols used. The aeration of the chocol ate
conposition used in ‘this invention can be conducted using a continuous
or batch type procedure. In a continuous process, the chocol at e

- conposition is continuously fed into a hoppet 25 under pressure at
tenperatures in the range from about 30 to about 45[err]C. The chocol ate
conposi tion, maintained under pressure, is.punped through a series of
pi pes, each . fitted with static mxer elements. Prior to the first

pipe, the inert gas is injected under pressure (about 30 1 to about 8 bars)
into the chocol @ddidumresl tingrt ”ES injepkedont ThaeughcbhpoBRELtoRiPSS

punped in the f'arcﬁfltrid}?alI cd P itPYaRDEut hﬁltﬂbataiiagt@ﬁgéeteehahaangn
t he desired pre-crystalljzation of the chocol ate djtiopal inert

gas is punped i e thiaahgiges &£he t9ROTFERIR pe. the SBOCALALECGRT PEpe,
t he chocol ate | adHildvs WP BEhAntkhe desired pre-cagdthlobabtivart gas

i nj ect ed. Throu h th next pi addi tional ' a . Wt hout

gas injection SakF 9 ?%e PhﬁIg?ﬁFﬁﬁ?%%ﬁn%%ﬂpéﬁg%é?gtgfg?ﬁésgégg%%agg

can be - ach|e@umneﬂ(ﬂntnrﬁtd&PQE%kaedmgletelys@aunﬁeatPGﬁSSBrpropert|es

The gas Conta'mda£é¥5%> EH&%(%¥EEE§%ﬁé”BI§O BHPEed Tﬁéocﬁoegﬁﬁ%bt&%ss,
gener a The

mai nt ai. ned under pressure Yy not , exceed |n 3to 5 bars.
chocol ate mass, undem@FeSFEESurkS PQUIRGr bRte el ﬂﬁrdsnueDE@ FBethe

dlfference of thne..ﬂwe&seﬁwee ckiettywrpﬁé@sxﬂﬁ@osetﬁéeﬁndhéodapaaspber agd

Pito the’ nol 0O BHAOEPNRRAR RRedRi ety avhe SfF Lburad (Fo0Pepale: Mesel ght of

fini shed produc@kpaﬁﬂseuhenexhenmasSLms pomr&@ inteobheoibédst Bndugh t he

pressure of theﬂf@¢¥§é§’éﬁ“ﬁerated structure (low specific weight of

' finished product). The aerated structure can be
controlled through the pressure of the injected gas,

15 i.e., the final pressure in the depositor. The molds are
filled with the aerated and tempered chocolate. Then the
molds are cooled and after crystallization, the chocolate
bars formed are removed.

Aeration using a batch basis is another suitable

20 means to produce the desired chocolate composition of
this invention. The liquid chocolate is poured into a
mixer equipped with heating and cooling capabilities.
Inert gas can be injected into the chocolate composition
which is then heated and/or cooled as required to achieve

25 the desired pre-crystallization properties. The
chocolate composition under pressure is then poured into
molds at atmospheric pressure to obtain the desired
aerated chocolate product.

The following examples illustrate the invention in

30 greater detail.

EXAMPLE 1
CONTINUO AERATION OF CHOCOLATE
Liquid chocolate at a temperature of 35°C is
35 continuously fed into a hopper. The liquid chocolate is

Sheet Has Been Replaced
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15 i.e., the final pressure in the depositor. The nolds are filled with
the aerated and tenpered chocol ate. Then the nol ds are cool ed and after
crystallization, the chocolate bars formed are renoved. Aer ation
using a batch basis is another suitable 20 neans to produce the desired
chocol at e conposition of this inventianz The li-quid chocolate is poured
into a m xer equi pped with heating and cooling capabilities. I nert
‘gas can be injected into the chocol ate conposition which is then heated
and/ or cooled as required to achieve 25 the desired pre-crystallization

properties. The chocol at e conposition under pressure is then poured into
nol ds at at nosphepinpegr 8§sar sate 95t apn toh S 0fe Ka/hpur Heroudy hiRHIES e0f

product. - fhgekolien BYaeudTR! §3cKdtusin ais dhai tmaidn ofas ni SO

greater detail. | . EXAMPLE 1 .

CONTI NUOUS AERATEBACEESEHEBREOATEe chocoliahg PY: R @R LECE Y enpttGt ure of
" 35[err]Cis 35 cesriiegoofl pifped st ana imEi@drlatitmm |diguidedhimbodate i s

s witn DUTBER ShcRibAse Q1B ot KW A O kS SELEREnOs .

pi pes with a doubl e Jacﬁet i 3 Whi Gh R trogen gas 1s Injected I nto the

chocol ate by a gas i Bestien lThe Temperiadairsts mfpdde cherfekaktalistion

divided into 5 Ra38¢LioRY adl 35eqUiaRREhiWidyer Afds 78 XBij&EeS@MSth 6 to
Section 1 -- Tenperatures of the chocolate is mai nt ai ned at 35[err] C and
nitrogen gas is PnPaEEe@THEHIE t o 8 bars pressure.

Section 2 -- Temperature of the chocolate is cooled

10 down to 29°C and nitrogen gas is injected again.

Section3-4 -- Temperature of the chocolate is brought
down to 27°C without gas injection.

Section 5-6 -- Temperature of the chocolate is
brought up to 28.5°C-29°C to obtain the desired

15 pre-crystallization.

After Section 6, the chocolate is pumped into a
depositor equipped with a lock. The pressure of the
depositor is maintained between 1.2 and-3 bar and the
temperature of the chocolate is 29°C.

20 Due to the difference of pressure between depositor
and atmospheric pressure, the gas in the chocolate mass
expands when the mass is poured into the molds and gives
an aerated structure (low specific weight of finished
product). The grade of aeration can be controlled

25 through the pressure of injected gas (final pressure in
the depositor). The molds are filled with the aerated
and tempered chocolate through a chamber lock. The
filled molds are cooled and after crystallization, the
chocolate bars are removed from the mold.

30

EXAMPLE 2
AERATION PER BATCH

Thirteen kilograms of chocolate at 35°C are poured
into a mixer and the stirrer is started. Nitrogen gas is

35 injected directly into the chocolate. The mixer is

This Sheet Has Been Replaced
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*Section 2 -- Tenperature of the chocolate is cooled 10 down to 29[err]C and

nitrogeh gas is injected again. Section3-4 -- Tenperature of the
chocol ate i s brought down to 27[err] C without gas injection.

Section 5-6 -- Tenperature of the chocolate is brought up to
28.5[err]C-29[err]C to obtain the desired 85-pre-crystallization.

After Section 6, the chocolate is punped into a deposi tor equi pped with
a lock. The pressure of the depositor is maintained between 1.2 and 3
bar and the tenperature of the chocolate is 29[err]C 20 Due to the
di fference of pressure between depositor and  at rros;t):herl C pressure, the

gas in the chocAEiPPRE WitheapdPuRlandACkRE Hash POtpanFcgoldt ¥aled nol ds
anddgl V)es " an iaghed ];wh@twepute (thw éﬁéébﬂlbleewﬁsgbtﬁ@freﬁl Ifbgrhed
product). e grgde of aerati an be controlle t hr ou e .pressure
of injected gas ](atf Wuﬁ?%sﬁh% 7as pr?ﬁﬁuﬁgp%lg %)“sThgla #7418 119 ed
with the aerat ectempamitmeerp@fedhehohotatletehmeaghaa 8haRber Afdek. this
filled molds ﬁﬁg englrér@n@ésfat&rﬁtebbuéat k8N276BCang %ﬂ%ﬁ/g a3 ¢ bar s

are removed from
AERATI ON PER BARE$Ssure ignd paed- ki VBgrakbeotremReEature f Q‘Q[Eerr] Care

pour ed . OIi nto la:uﬁc«ﬂawdréhehsfizvec i 8heét ahbedlablet magen igaheatedd to
i nj ecte I rect [ e X i |
with a double ja é%’e%o?gagdf%o ;Qﬁ?g]( %e éhf’CSnat ass Lﬁg’%uor%%d

-chocol ate is stllrrrimj the molds i nkfeerwcebling, pthssc:hecoﬂasebéaas is
mai nt ai ni ng te redsVBEr MR RE hbegchocol ate mass at 35[err]C. After this

In Examples 1 and 2, carbon dioxide can be used in
place of nitrogen. Nitrogen however'produces_finer
bubble structure than carbon dioxide in the chocolate
product.

15 '
EXAMPLE 3 _

In the preparation of the aerated_chocolate products
of this invention, the following ingredients in each of
the Samples 1 through 4 in Table I were comixed to form

20 the chocolate mass used in the processes of Examples 1
"and 2.

This Sheet Has Been Replaced
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* 5 time, the chocolate is cooled to 27[err]C and the gas pressure is 8
bars. Wien the tenperature of the chocol ate reaches 27[err]C, the
chocolate mass is heated to 29[err]C. Once 29[err]Cis reached, the
‘chocol ate mass i s poured into the nolds. After.cooling, the chocol ate bar
I's 10 renmoved fromthe nold. In Exagp+es 1 and 2, carbon di oxi de can
be used in place of nitrogen. N trogen however pr.oduces finer bubbl e
structure than carbon dioxide in the chocol ate product. 15

EXAVPLE 3 In the preparation of the aerated chocol ate products of
this invention, the follow ng ingredients in each of the Samples 1
“through 4 in Table | were comi xed to formE@L4Ehd chocol ate nass used in the
processes of Exeg‘g;l{gise vo. and 2. 1 2 3 4
TABLE | Sanpl e 1
| ngr edi ent PR sdient 25—%0~ 2&%— 25%& zﬁtr
5 Lactitol Polydextrosis. 51 18.%4.70 2325170 1825170 Cel |129.d%e
5.00 - ' 5.00 (mcrocrystal kine) 18C§§oa | g4ors 3 18.51
11. 66 11. 6 LaCEit 5y 8.51 £§O%jéoa but'té 19.47 "
19. 47 18. 4£elluldse 44 10 Butterfat 5-00 5.00
0. 40 - 0.40 mlé@g&fyggnggw@pr 18. 44 18. 44 20. 69
20. 69 Hazmlnﬁ past.e, . 50 0. 50 1.66 2.00 51 2. 008 5]
Lecithin Cocoa liqupkgy 0.58%-66 0 58 0.58°° Aspar tare
0.20 0. 20 Cocoa (buXker 0.20 19.47 19.47 18.44 18.44
10 Butterfat 0.40 0.40
Wholemilk powder 18.44 18.44 20.69 20.69
Hazelnut paste 0.50 . 0.50 2,00 2.00
Lecithin 0.50 0.50 0.50 0.50
Aspartame o 0.20 0.20  0.20 0.20
15 vanillin 0.02 0.02 0.05 0.05
Nutritional content :
Fat (%) 31.5 31.5 30.6 30.6
Energy kcal/100g 424 412 : 420 408
20 -  All Samples 1 through 4, without aeration, had

flavor, texture and mouthfeel inferior to conventional
chocolate. After aeration, the Samples had a more
acceptable flavor, téiture and mouthfeel similar to
conventional milk chocolate. It should also be noted

25 that each Sample in Table I has significantly lower
calories than the conventional milk chocolate containing
‘about 31% fat having about 530 Kcal per 100 grams.
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*15 Vanillin 0.02 0.02 ~0.05 0. 05
Nutritional content Fat (% _ 31.5 31.5 30.6
30.6 Ener gy kcal / 100g 424 412 420 40820

Al'l Sanples 1 through 4, w thout aeration, had fl aviplie ﬂhﬁﬁ&HﬁS: Q“n
nout hfeel inferior to conventi onal chocol ate. After
Sanpl es had a nore acceptabl e flavor, texture and miﬂlﬂ&ﬂﬂﬂ

conventional mlk chocolate. It should al§g be noted 25 Ie in
Tabl € I 'has significantly |ower calories than the conventional mlk
chocol ate contai ni ng about 31% fat having about 530 Kcal per 100 grans.
10 CLAI V5. 1. A process for producing a | ower density
m | k cho&MBIME conposition substantially free of sucrose, which

conpriseq aerati nea Vhtbcdds | ﬂ@ftpﬁeaua:.fn;l K lbwer dehe¢u&ahﬂldmnp05| tion
conprising an _adm xture of, coc e

ar
havi ng aS te FAMPS} PR %%hgtﬁPtfﬁgéytﬁﬁﬁetﬁgtSSFr§ crose and a
_Sweetenebomyrﬂ§ﬁ§1éératim@awtbhp@mehherbngassea mad&achocodatend cocoa

| i , k wd t hout
but'tor f GETERSLtTon SonGRIRRNy b SARIKPEZS"OF, LheBLI BRTY SR N M Lo

t he t ot aledfitl e adxbvhydrate chdding acmetgbaﬂ.esgbﬂ:posatlme SOMHABO to 40
wei ght pgf %esntthéxbetf?é d&v?éPBQ%dr%a sweet@ﬁ@i" Sivhegedn Qflﬁé ly

net abol i $abl e sugars | &rto form pol yners
process &@gﬂahQQPEQneﬁbJﬂ?@PrMﬁ€$e¢ﬁcPﬁebPﬁ§PF gad F9Q9§<%ﬁ9&P%¢cﬁHe

ni trogen3nge é?ﬁhéﬁ@xé Sfiprises a milk powdérPhadebHutdeFOrFaY)g dmiclaim 1
-or claim?2, wherein

the total fat content of t he ch te
conposi t tOE iSWeeEARSD FEMRBNGRT (FPMBEisEH; 2 EHGthélgﬁﬁgp’aﬁﬁé¥ﬁﬂéi

total fat content of said chocolate composition is from
about 30 to about 40 weight percent.

2. A process according to claim 1, wherein the inert

‘gas is selected from nitrogen and carbon dioxide. .

3. A process according to claim 1 or claim 2, wherein
the total fat content of the milk chocolate composition is
from'about 30 to about 35 weight percent, and the sugar
alcohol is selected from lactitol and maltitol.

4. A process according to any one of claims 1 to 3,
wherein the inert gas is nitrogen, the edible carbohydrate
is polydextrose and the sugar alcohol is lactitol.

5. A process according to any one of claims 1 to 3,
wherein the sugar alcohol is maltitol.

6. A process according to any one of claims 1 to 5,
wherein an intense sweetener is combined with said
sweetener.

7. A process according to claim 6, wheréin aspartame
is combined with lactitol.
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i s set'é'c't ed fromlactitol and naltitol. 20 4. . A process according

to’any bne of clains 1 to 3, wherein the inert gas i s————nitrogen the
edi bl e carbohydrate is pol ydextrose, and the sugar al c{ is lactitol.

5. - A process according to any one of claims 1 to 3, r

al cohol is maltitol. 25 6. A process a one-
of clains 1 to' 5, wherein an intense sweetener , - sai d
sweet ener. 7. A process accar dlpg_to claim6, wherein aspartama.
is conbined with lactitol. 30 8. A process according to claim®6,

wherein aspartarre is conbined with rral titol.

11 9. process accordin one ‘g{ﬂm ajns to,8, wherein the
edi bl e ca?bohydraté BEOFRSS ag"’sqg:l i J&Bl'élde‘ﬂ?‘%%%n 6??35&?&& ose,
i nul i n anilsceshbiaedond thh@ieddfitol.

9. The product of a process accord:.ng to any one of
claims 1 to 8. '
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