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| nvent i on Thiwoispzemri on relates to confectionery delivery systROTAUSI824554
nutrients. A process for preparing nutritional confectionery products is

al so ‘provi ded. 10 Backgrund Vitam n ‘
and m neral supplenents often provide fortification otherwi se not present s
in regular dietary intake. The supplenents may be delivered in a variety of
known forns, such as by tablet, capsule, powders, edible food products and
so on. Regardless of the nunber of delivery systens available, there is a
continuing need to provide alternative forns of supplenents 15 that are
appeal ing, and therefore increase the |ikelihood of conpliance to those in
need of ingesting such supplenents. Confectionery based suppl enents are
appeal i ng because they provide good tasting delivery systens. One of the
probl ens associated with preparing acceptable delivery systens for mnerals
and vitamns, particularly confectionery delivery systens, is obtaining a
product with 20 an acceptable taste, stability, and texture. Undesirable
organol eptic characteristics, such as pasty, dry, dusty, chal ky, bitterness
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occurrence in preparing a calciumfortified confectionery is that the
product tends to taste chal ky or RREPARATIONEEREOD 1
PCT/ US98/ 24554 Addi ti onal chall enges in preparing good tasting supplenents

is that the solubility or strong fIavg[gwkh‘%ﬂgﬂam ns and/or mnerals
make it difficult to sustain a good taste throughout the eating

This invention relates to confectionery delivery systems for nutrients. A process for

preparing nutritional confectionery products is also provided.
10 ' Background
Vitamin and mineral supplements often provide fortification otherwise not present in
regular dietary intake. The ;;upplements may be delivered in a variety of known forms, such as
by tablet, capsule, powders, edible food products and so on. Regardless of the number c;f
delivery systems available, there is a continuing need to provide alternative forms of supplements
15 that are appealing, and therefore increase the likelihood of compliance to those in need of
ingesting such supplements. Confectionery based.supplements are appealing because they
provide good tasting delivery systems.
-Ohe of the problems associated with preparing acceptable delivery systems for
minerals and vitamins, particularly confectionery delivery systems, is obtaining a product with
20  an acceptable taste, stability, and texture. Undesirable organoleptic characteristics, such as pasty,
dry, dusty, chalky, bittemess and aftertaste are problematic in delivery minerals and viMs in
an edible matrix, particularly a chewable métrix. For example, a common occurrence in

preparing a calcium fortified confectionery is that the product tends to taste chalky or gritty.



process. Further, when fruit flavored chews are made, particularly those
with citric acid, the 5 confectionery products nmay have a strong acidic,
sour flavor owodbrewtaste. Further still, when the fruit chew agssRr#tss
aci d conponent, the calciumused to fortify the chew may react with the
acid component to forma gas thereby inpairing undesirable characteristics « °*
for the end product confectionery or prematurely react during product £
manuf acture. Wthin the area of fortification, the relationship betwen
certain vitamns and 10 m neral s and bone m neral content and associ at ed
bone | oss, formation, and/or restoration continues to_generate, nmuc

i nterest. Aiditionsl ngalhmaes Inpreparingsgoos asing supplpments nthatthe splbiity of Q}:rong flavor

deliver vitamns and mnerals specific to the area of bond content would be
par ti cul ardfthéleRarhink bfd/ofminerald niakedt diffioutt tolsustpiny cgotdaasts thronglidhtihezating
based on the total weight of said 15 confectionery conposition. Summay of
I nvention bove-descri bed probl ens and needs have been solved wth the
di scovery a chewy conf ect [ onery conposi tion conprising fromabout 0.2

wei ght percent (wt to %of a fortif one

conprising a vitan ‘l‘?ﬂ?ﬁu tifﬂgrlﬂgph%?rgénad{g gﬁﬁlﬂ%‘%ﬁ'@ tﬂt"“ﬁ%ﬁ"é‘@l‘!’m"
fromabout 3 to about 18 wt. %of a fat; fromabout 40 wt. %to about 70

W. %cf acondedtiohenyproducismpy heveiysteong asidic, soneflavar.or eflertasts; Buther stilhavhen the
| east one reducing sugar, wherein said reduci ng sugar non-reduci ng sugar

ratio rangggit ch@WedPRiys ah didcdniponenty thelcalciurihuséd B fortifhOCHeOMAY react with the
PCT/ US98/ 24554 pr ovi (Ij&g‘g s a cdr?(tiapvw confectionery conprising fro%skabout 0.2

Wt_ - %to aboal tcoxfigo t to ?0%1 éagas thereby impairing undesirable characteristics for the end product

confectionery or prematurely react during product mat_mfacture.
Within the area of fortification, the relationship between certain vitamins and
10  minerals and bone mineral content and associated bone Joss, formation, and/or restoration
~ continues to generate much interést.' Providing a delivery system having an acceptable matrix to
deliver vitamins and minerals specific to the érea of sond content would be particularly
desirable. |
~ As used herein, weight percentages (wt. %) are based on the total weight of said
15  confectionery composition. | |
. Summary of Invention
The above-described problems and needs have been s_olved with the discovery of a
chewy confectionery composition comprising from about 0.2 weight percent (wt. %) to about 45
wt. % of a fortifying component comprising a vitamin source, a mineral source, or a mixture
20 | thereof; from about 3 to about 18 wt. % of a fat; from about 40 wt. % to about 70 wt. % of a
carbohydrate comprising at least one non-reducing sugar and at least one reducing sugar, wherein
said reducing sugar : non-reducing sugar ratio ranges from about 1:0.2 to about 1:1. Also

2



fortifying conponent, fromabout 3 to about 18 wt. % of a fat; from about

40 wt. % to about 70 wt. % of a carbohydrate conprising fromabout 10 to 50
w. % of an owoomgesmihari de, a pol ysaccharide or a m xture therPOT/USOgR458HM
about 50 to about 90% of a nopnosaccharide, a 5 disaccharide, or a
conbi*nation thereof. The matrix of the confectionery conposition provides a¢
nmet hod of delivering vitamns and mnerals in a manner that retains the i
desirabl e characteristics for a confectionery such as good taste, good
texture, and substantially no aftertaste. In a preferred enbodi nent, from

about 2 to abput,,32 Wt. % aqf a calciumis | oyed, in_ t fortifyi

conposi ti oﬂ‘f°"?ql‘de9%? cheyey F@(}WEF@F@E}PM%%}H}%E'&%E? ?‘ftoﬁe‘?’{]"g/f' ofeg
prepared using an encapsulated citric acid that provides a fruit flavored
chew. In amm@mmumm@utamwttlsm.%@&m&gmmm% byaboug A0
percentages of a fortifying conposition, also provided is a process

| npr oveneniyt fglofakarbiohgdateontitisitiy forfi @BHRADI t650MWt. 9PMASdligogaccharide, a
i ncorporating calcium In particular, said process conprises the steps of

cooking a confeci]one QURL sS] é 9 fat;
f rom about pﬁ'@fsﬁ%mgét%yaa out %%&&W%Séé%%@ﬁ%@ e %ﬁ%ﬁ%ﬁ“rﬁgﬂeﬁ
| east one reducing sugar and at |east_one nqQn-reduci ng sugar present in. a
ratio of r disaecharide egacombination thssaly The matrg pf &wm%smerx composion prapides a
1:1, and fromabout 0 to about 10 . % of a protein to forma precooked
mass and t heetieal dfatelinelingjtantins andimjneeals ivkenhammerthataetdink the ddsjrably charaptenistits
conprising fromabout 0.2 to about 45 wt. % Al weight percentages used

herein are ﬁﬂ,f 119, o3bd Q&?x% ﬁaﬁ@ﬂ%%éﬁ&&&ﬁ 20
conpositi oﬁ‘.%z va%?é’g%?s%%?e%dt@c} vme’tg% t%e o’(r){“ﬁs?%d conf'ectionery include
obtaining high levels of fqrtifying,c opents, in t confeetionery.w t hout
conprom si ng tast eﬁ‘aﬂﬂe%%amﬁﬂ%‘t&% a&@qggt,oza%gg{l]ﬁw? o SF b oRIdfinl 38 employed
PCT/ US98/ 24554 - |

in the fortifying composition. In yet another preferred embodiment, the confectionery is

K)

10  prepared using an encapsulated citric acid that provides a fruit flavored chew. In addition to
- providing a composition capable of incqrporating high percentages of a fortifying composition,

also provided is a process improvement for the meﬁ&aﬁon of a confectionery composition
incoréorating calcium, In particular, said process comprises the steps of cooking a confectionery
comprising from about 3 to about 18 wt. % of a fat; from about 40 wt. % to about 70 wt. % of a

15 carﬁohydrate coinprising at Jeast one reducing sugar and at least one non-reducing sugar present
in a ratio of reducing sugar : non-M@hg sugar of from about 1:0.2 to about 1:1, and from about
0 to about 10 wt. % of a pijoteih to form a precooked mass and thereafter adding to said
precooked .mass said fortifying component comprising from about 0.2 to about 45 wt. %. All
weight percentages used herein are based on the total weight of the complete confectionery

20 composition. |

Advantages presented with the fortified confectionery includen;;t;l:ﬁing high levels of

fortifying components in the confectionery without compromising taste and texture. The
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preferred products are soft w thout exhibiting stickiness and do not taste
chal ky or grjitty. Detailed Description As used herein, dextrose equival ent
(DE) is defirgdosmedhe percent of reducing sugars on a dry basipcmesssusssed
as dextrose. As famliar to one skilled in the art, glucose (or com 5 ’
syrups are forned by reacting a starch with an acid and/or enzyne. The DE =«
Is a measurenent of the degree of hydrolysis that starches undergo to yiel d:
different DE syrups. As used herein, glucose and dextrose are used

i nt erchangeably. Standard corn syrups are defined as having about a DE

val ue of appgoxjmtely 42. _Syr processed 1.0 hav "hi gh" usi ng _has a
val ue of &% Reodue a@\%s‘ﬁi‘x‘#‘ﬁ'g e?‘r“& sgﬁ%mﬁf\ﬂ?ﬁ dgfn%éagp%chgﬁgaqrm Wdr at e
conponent, the sweeter the 10 ingredient. Wth the sweetness factor, the

hi gh DE carbohydrates may al so cont Rekailed Descrigtiont i ve pr oduct
characteristics, such as, greater tendency to crystallize (could lead to a

product defect if AshRedhéreind8extss egtﬁivil@ﬂt (DR) i98efinedray Hicperéant o¥ tetfubid@)sugars
| ess viscosity (could |lead to a product that is too sticky, inability to

hold form; ten [0 | . f ion .
or obl e oAy bRl AS RO, dhd BBitiAcRo bhPUEfeCRBE B e RAENBr 80
has too nuch crystallization); and _so,on. A "reducing su,ﬂ;ar " _i.s defined as

a sugars weysps@amormed by asaching a:starchvith ap agid andior eppifer TheREds £ messusmeat of
Fehlings solution (al kaline solution), whereby the "reducing" sugar w ||
reduce t hithe degrpe of kydrolysisihdtatacches andergo teyield Jifferent DEisyajps. As'used herein,
reducing sugar” is defined as a sugar that will not react with the speci al
copper re E;&ﬁfs [ 1SR A SeRIIaRT . o | d3%n :
sSyrups, f?%@%ggaﬁgg m FI?&slﬁégegrs ZOLﬁgﬂlygxanpl es og?%gﬁg"%ng sﬁgg%f‘“@mm
Typically, o caranels, toffee d other ¢ confecgti.aner.y products, .the
car bohydr a? bg VAW aaa#%%‘&ﬁ'c‘?% 3§% B¥°§e§§ﬁ€ ?ol%etao&‘lg.chd [S'gﬁ’ég ay é’f’]’ﬁ&f ng
sugar (sucrose).

4 :
approximately 65 DE. The higher the level of DE in a carbohydrate component, the sweeter the

\®]

10  ingredient. With the sweetness factor, the high DE carbohydrates may also contribute to
negative product charac’c.erisﬁ;:s, such as, greater tendency to crystallize (could lead to a product
defect if there's too much or too big of a crystal formulation); less viscosity (could lead to a
product that is too sticky, inability to hold form); tendency to brown (could lead to flavor
problems and coloration problems);. tendency to be more hygroscopic (could lead to product that

15 hastoo much crystallization); and so on. A "reducing sugar” is defined as a sugar which can
chemically react with a special cdpper reagent known as Fehlings solution (alkaline solution),
wherebj-r the "reducing” sugar will reduce this copper solution to copper oxide (cuprous oxide).
A "non redﬁcing sugar” is defined as a sugar that will not react with the special copper reagent.
Sucrose is an example of a common non-reducing sugar. Co::n syrups, fructose and milk sugars

20  are examples of reducing sugars.

Typically, in caramels, toffees and other &@ bonfecﬁoncry products, the
carbohydrates are 1 part reducing sugars and 1.2 to 1.4 parts non-reducing sugar (sucrose).
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WO 99/ 26491 '

PCT/ US98/ 24554 Unexpectedly, in the present invention, the conventional
rati o of car Rphysiiqbes does not work wel |l because they provi de pcrussbsabss
that is"too hard and grainy in texture. On the other hand, too high of a
rati o of reducing sugar to non-reducing sugar will provide a confectionery =«
having a texture that is too sticky and runny. Accordingly, |arge-scale v
manuf acture of the fortified chew 5 was found technically unfeasible. The
car bohydrates used in the invention nay be selected fromany source

commonly used in the art of prepar,ing, confectio ery oducts
Food Tect Rinskpepiediyiindhe present inysptionythe eomyen) HBPQ é &FS ‘Dot work

reference). More particularly, the carbohydrate preferably has at | east one
reduci ng swdibecausd they prosidie oproductithatdsi tooi hagd sudjgrainyTindextare) dbiy theaithker hand, too
preferred may 10 al so be defined as conprising fromabout 10 to 50 wt. % of

an ol i gosgg fagao o rBfl fd 1bh-Rdu @éggb%gdf WAL phGVi8Oh canfdchidrtry RbAHE a50

t o about nonhosacc arl a di sa aride, Or a conbination thereéeof

Sugarsfallln tot a of no aride IS har |

readily ad a’tBF‘?é’ %&Yﬁx 6‘3{@ Qf a‘é‘%’é° ?ﬁﬁ“l’g’{hﬁﬁ%ﬁ
article cited herein). Mre preferablyfromZOto 50wt % nost preferably
from 23 tm&&'oundte@hmbalimun%mbbhydrate is 15 selected from '

ol i gosacchari des, polysaccharides and m xtures thereof. The ratio of the

reduci ng Sugar: NqRe ot wtesu@adm&em@ﬁéﬂhiay berseleci dom ihP schiré®corrhonly
nore preferably from1:0.3 to 1:0.8, and nost preferably from1:0.3 to

1:0.4. In a t '

car oy AR 1 BB e, s lris SRR gk 10 FOUB P malol, March, 1091, -
corrponents such as | agtose, Itod xtr|n nd the-like (which wll perm

for mul at | oHiS-Hidy hergby encomgrat f ?EP&F?‘#W éﬁ? ?I‘C’M@E?E?Iﬁ%{y has
syrups (starch hydrol ysates), poI ydextrose (pol yner of dextrose with

sor bi tol aatdesstorecyediicing ungarsaad atilzastropemonéreducing mgat. aTheosarbohpirate peefeivedomnay
sugar, cane sugar, and beet sugar; invert sugar; sugar alcohols (sorbitol,

mal titg) . Asobe defined as comprising from about 10 to 50 wt. % of an.oligosaccharide, a polysaccharide-

or a mixture thereof and from about 50 to about 90% of 2 monosaccharide, a disaccha_ride, ora
combination thereof. Sugars falling into tﬁe category of monosaccharide, disaccharide, etc. are
readily ascertainable by one skilled in the art (see, e.g. Food Technology article cited herein).
More preferably from 20 to 50 wt. %, most preferably from 22 to 36 wt. % of the carbohydrate is
15  selected from oligosaccharides, polysaccharides and mixtures thereof. The ratio of the rgducing
sugar : non-reducing sugar is preferably from about 1:0.2 to 1:1, more preferably from 1:0.3 to
1:0.8, and most preferably from 1:0.3 to 1:0.4. In addition to the reducing and non-reducing
. sugars, the.carbohydrate fraction of the confectipnery may include other carbohydrate
components such as lactose, maltodextrin and the like (which will permit formulations having
20  fewer calories). More particularly, various corn syrups (starch hydrolysates), polydextrose
(polymer of dexl;'—(;s: vvv:th sorbitol and an acid), sucrose, dextrose, fructose, lactose, maltose,
brown sugar, cane sugar, an& beet sugar; invert sugar; sugar alcohols (sorbitol, maltitol,

S



WO 99/ 26491 : _

PCT/ US98/ 24554 mannitol, xylitol), honey; |ycasin and m xtures thereof may
be sel ected awa99264%r bohydr at e conponent. Mre preferably enplROERISISR4584
| east one reducing sugar selected fromcorn syrup (24 DE to 65 DE), high
fructose corn syrup, corn syrup solid, high maltose corn syrup, fructose,

I nvert sugar, and m xtures thereof is enployed wth at |east one _ ¥
non-reduci ng sugar (such as 5 sucrose and the like) is used. In addition
to the non-reduci ng and reduci ng sugars, artificial sweeteners nmay al so be

used as sweet enin t . . I [ It

sucr al ose, mﬁ%‘@&l’l ’_%’Aﬁ@i&&‘%’{’?gfé%}“aﬁ?é‘gﬁg‘g‘%én FRQE%Q%Q%}C tz?n%% g’s‘? cglf]b(? hy %reate
like. Particularly preferred_car boh;éélrat es are sycrose (the non-reduced
sugar) contimpanent. tMorenreterably employed it dsastang reducing,sugansalested fromporn syrup
TABLE 2: Preferred Sources of Reducing Sugars Corn Syrup - Corn Syrup -

H gh Mal t o@a DE to 65DE), high fructose cornsgrup2éd¥m syrup solid , hizhGialfdse comn syfi, fiructose,
Syrup - Fruct ose 42 DE Corn Syrup X X X X X X X X X

X XX d mi £1s employed with at Kast ~reducing’$u ch
x As descri ve s}l%ari:ﬁle a gsgu,eretohe nol?\-}r'educi ng sugg??o?)refugrngbl %Is(tsjléroasse,

may be conbi ned wi,th vari,ous .conbinati of reduci ng,sugars sel ected from

Tha 7ol owPHEoeanBtorAlRe igtsed 1 2o RGe Bom reiidiny He et i, sl

hi gh naltose corn syrup having a 42 . i
sweeteners may also be used as sweetening agents, such as aspartame, saccharin, lactitol,

™

sucralose, acesulfame-K, stevia; Neohesperidine DC, cyclamates and the like. Particularly

preferred carbohydrates are sucrose (the non-reduced sugar) combined with réducing sugars

described in Table 2 below.
10 - TABLE 2:
o Preferred Sources of Reducing Sugars :
Corn Syrup- | Corn Syrup - | High Maltose High Fructose
42DE 62/63 DE Corn Syrup - Fructose '
. 42DE - | Corn Syrup

X X

X ' X

X X

X X
X X X

X X X
X X X

X X

As described in the Table 2, the non-reducing sugar, preferably sucrose, may be
combined with various combinations of reducing sugars selected from the following
combinations: (1) a com syrup having a DE of 62/63 with a high maltose corn syrup having a 42

15 DE, (enzymatically treated corn syrup resulting in the production of a maltose); (2) a corn syrup



15 DE, (enzymatically treated corn syrup resulting in the production of a
mal tose); (2) a corn syrup 6 WO 99/ 26491 _

PCT/ US98/ 2455w0(992681) and fructose; (3) a high maltose corn syPOpUSHRIISS4
with a hi gh fructose corn syrup; (4) a corn syrup (42 DE) and a high
fructose corn syrup; (5) a corn syrup (62/63 DE), high maltose corn syrup,
and a high fructose corn syrup;(6) a corn syrup (42 DE) and a corn syrup I
(62/63 DE), and a high fructose corn syrup; (7) a corn syrup (42 DE) and a
corn syrup (62-63 DE) 5 The confectionery is defined as having

at least a %Q f

a5 mor CE] e irpoidtc: X3y RRH Bhfge chit i AP0 SARCR AL et coé%%;?se,ﬁ@
in the conf ecti oner Pr ovided is a chewy, sem -solid confecti oner havi ng

a matrix apppmmé %1F) endehighdriptase comsyRp: HB2 e pMBi(BH63 ), b maltode
mneral salts and vitami ns. The inventive 10 confectionery delivery system
optimal |y bem syhupyandahighifractosemom syrip:(6).a S6m ayrdp (42DE) ahd ¥ cont syeam (62/631d
8 WM. % noisture. The water activity (Aw) of the confectionery is bel ow

it or acti o AdEnieR IR0 b SRy Sef tp TP EIE) o ﬁ? 4PE)

(ERH) divided by . "ERH is the stat | brium st at a h the 15
confect?onery prodttg® ngﬁ%mdﬁgﬁﬁﬂide%&avpg !‘ {;@W?g%’ 8’
environnment. In the confectionery, the ERH is influenced by the corrp05|t|on
of the syr Rpefpiablycfromaboutdl) wt.|% to TR whdecmorepreferably, frome 50 to 60 svtnyoflthe

present as free or bound water. The free water influences the storage

capabi |l i ti @grbahydraf i§ empRsel o tHeYeconfectibngrpul d result in undesired
crystallization of the cConfectionery during storage. 20 The

composi tion may bepplpEaSs %%hé»@yas%%ﬁ‘&‘g&{tgcn%%e&\’ha%ﬁ Qﬁa{%%ccibp?gpﬁ’aue Rirtahe"

delivery of any number of combinations of minetal salts and vitamins. The inventive

10  confectionery delivery system optimally has .i_i*om about 4 to about 10 wt. %, and preferably
between 6 and 8 wt. % moisture. The water activity (Aw) o_f the confectionery is below
approximately 0.65, preferable between 0.4 to about 0.55.

As used herein, water activity, Aw, is defined as equal to Equilibrium Relative
Humidity (ERH) divided by 100. ERH is the state of equilibrium state at which the.

15  confectionery product neith& absorbs nor loses moisture to the environment. In the
confectionery, the ERH is influenced by the composition of the syrup phase, particularly the
water content thereof, and may be present as free or bound water. The free water influences the
storage caéabilities of the confectionery which could result in undesired crystallization of the
confectionery during storage. | |

20 The composition may be processed in any standard candy making machinery, either
in a batch process using open pan cooking or in a continuous system. In a continuous system,
preferably the basic mix is caramelized and other ingredients added thereafter. The cooked mass

7



In a batch process using open pan cooking or in a continuous system In a
continuous system preferably the basic mx is caranelized and ot her

i ngredi ents awebeo9/2640r eafter. The cooked mass 7 WO 99/ 26491 PCT/US98/24554
PCT/ US98/ 24554 may then be poured onto a cooling table, cut and further ’
processed on a standard caranel w apping machi ne. The candy may be further - '
processed in any acceptable commercial formincluding bars, rolls, g
i ndi vidual |y wrapped pieces and so on. The physical characteristics of
softness preferably do not interfere with individudally wapping the

conf ecti oner rqQducts., 5 W appi rigl be selected fr n
known, no rimf‘% Q%P&\?@Wde%t%f"' cﬂ%nﬁghﬁ?ﬁg apgmr%ﬁﬁ%ﬁgﬁ?g ﬁﬁé%%%%‘n may
be fornul ated using known flavor technology (natural, artificial, and

nat ur e i dewtdpping)machine; dThacandy mayahe fortherprocessadinmny aceentabls comamercial form
flavored chew. The caranmel flavor may be contributed to the confectionery

natural |y phighidirg Bds, rols indigidnsibeeeapped piscesmidosoadn. YTHephesidainarateristts of
powders, dairy products (e.g., mlk crunb) and/or other 10 flavoring

i'nfrei dent QQ{&@ 060 ol i V'l'ﬁ; el =1p

m xtures t eﬁ}neo aﬁg&l%grﬁ?i’ngﬁ ar °§?u.seﬁg?lb%dr?g'g¥ow Il mgtr?&éfce%ept g%?e tgtss'ti ng
chocol ate gonfectionery. For fruit flavored confectioner roduct.s, flavor
may be br oWrARRITS 7 be st FP@ Sy kPO O Toao A FteaaLer b e P4 ¢
juices and/or fruit flavoring comonly used in food technol ogies.

Advant agesindnstse nThelcampdsitidnamay be forinndatednsing knowme flavartechinhlogy tthatural, artificial,
confectionery 15 products are highly stable as well as good tasting.

Unexpect edhyd nitired86ntRAT)REITERE prepatdtioshd # Edrbinkl; eho AP bRl Bidvéred chéw. The
anounts described herein creates a type of matrix that allows for the

candi es to_hol heir far +Nj t ratur Lagh hum.di .

condi ti ons®® {ﬁ%‘fo’r ngeg%oﬁh@t%e %‘b‘ r%ugﬁ{fxga%g%?u gymé‘%hg c%%*;mg PrOSgLeT
t han expected tine when tested at high tepperature and |ow humidity.

Addi t i onal Pommergiallyby adding eramel mw?ﬁ;stda}rx prosivets (e18a milkgrumb) gud/or other

10 flavoring infreidents. Cocoa butter, cocoa, cocoa liquor, chocolate flavor, and mixtures thereof

-

1

|}

are particularly useful in pmiriding an acceptable tasting ch_ocolate confectionery. For fruit
flavored confectionery produéts, flavor may be provided by encapsulated citric acid and
optionally additional fruit juices and/of fruit flavoring commonly used in food technologies.
| Advantages presented with the inventive confectionery are that the confectionery
15  products are highly stable as well as good tasting. Unexpeétedly, in one embodiment, calcium
fortification provided in the amounts described herein creates a type of matrix that allows for the
candies to hold their form at high temperature and high humidity conditions. Further, the
confectioﬁery compositions stay soft for a longer than expected time when tested at high
temperature and low humidity. Additionally, crystallization of product is lower than expected
20  when the compositions are evaluated under Differential Scanning Calorimetry (DSC) and

Dynamic Mechanical Analysis (DMA).



20 when the conpositions are evaluated under Differential Scanning
Calorinetry (DSC) and Dynam c Mechani cal Analysis (DVA). 8 WO 99/ 26491
PCT/ US98/ 2455%088864%i ng to the invention, the fortified confedCRUSIBR4S54
shows nmininmal textural changes when exposed to extrenes in humdity and
tenperature. The confectionery is considered commercially desirable because*
mel ti ng and hardeni ng of the confectionery are avoided during the standard
shelf life of the product. As used herein, crystallization is 5 '
unacceptable if it is present in such a quantity as to nmanifest a textural

harder) and nout hf . ' b D sﬁﬁg ?niﬁﬁn ' ,
'Ehe cry)st als i nut %C%gé%%%{&iaﬁweﬁgggggﬁfog%ﬁaﬁ%&?%ﬁp ﬁ%rypa atge. eértr&p%{t%ﬁre
fluctuations generally induce crystalli.zati op, Accordi to the invention,
preferred @mg%ﬁme;éemygeeéﬁ@mwﬁw?ﬁmnm% %%F@E egtionery 1s

(substantially no crystals above 35 microns) when the confectionery sanples
wer e subj ecinsileted domméreially desitablébecaysel melting aVhaadatng of fheConfedtionery are
95[err]C/ 35[err]C for 5 days (as neasured DSC and DVA). Further, preferred

enbodi Ment gycidAYduringtRE btandH@ sNACRIHheddait] Alssed héreindlEdystatiafion &5t ed
for at least about a two-week period at ‘an ambient tenperafture (25[err]C)

and high (85% rel.atd.ye hum dit f.erred e | ts .are

est ed i - FRAGHR L APt sloh om0 38 PR RS L R, S Tfptee
(RH) for at |east about two-week period, the confectionery 15 stays
"intact." (grittydcohangeirthemroducti Sbeve 3hmjcans thecrysals dn themredies avill @ppeas soarse
conditions, it has the capability to revert back to its original when

equi | i br at grthbpalste. Tenigerstate fuwaditiohs generallysiaducsieeystallisftion! etcordingtonhet s
are exposed toﬁhi gh tenperature (37 C) and low (33% RH, for a period of at

| east ab - ey - : o RenErn
toxturo. | EvSiEplFGred BEnRARHEhPRE tockpble TR AA T o SRttty o
commer ci al cl%rgtcaf a %Pnla Egt 'cr%fns)avtvhénet%g tconfectionery samples were subjected to two heat/cool

10  cyclesat 37° C/20° C and 95° C/35° C for 5 days (as measured DSC and DMA).

Further, preferred embodiments stay “intact” (no weeping) and maintain rigidity
when tested for at least about a two-week period at an ambient temperature (25° C) and higﬁ
(85%) relative humidity (RH). When preferred embodiments are tested at high temperature (37°
C) and high (85%) relative humidity (RH) for at least about two-week period, the confectionery

15  stays “intact.” Although the confectionery may become softer at those adverse conditions, it has
the capability to revert back to its original when equilibrated back to ambient conditions. Also,
when preferred embodiments are exposed to high temperature (37° C) and low (33%) RH, for a
period of ai least about two weeks; the confectionery continues to keep a “soft” texture. In
preferred embodiments, the confectionery has a shelf life of wmmid acceptability of at least

20 120, preferably 365, days at room temperature.

The fortifying component may be selected from vitamins, minerals, and cdi;i;i;a;ﬁons

thereof. Preferred as a key component is calcium selected from any source fit for dietary
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20 120, preferably 365, days at roomtenperature. The fortifying conmponent
may be selected fromvitamns, mnerals, and conbinations thereof.

Preferred as woOWeg64ddnponent is cal cium sel ected from any sour GRCY/US98/24554
dietary 9 W 99/ 26491 ’
PCT/ US98/ 24554 consunption (including conbinations in various fornms). For =
exanpl e, acceptabl e cal ci um sources include cal ci um carbonate, cal cium 5
citrate, cal cium phosphate, calciumlactate, calcium gluconate, calcium
famarate, calciumaspartate, tricalciumcitrate tetrahydrate, and m xtures

t hereof . Further, nat | sournces. of . i | e us . 200
hol | . oyotuisiDptiph Gnglipg Gueaidics if BefpufRAtRY . Bof sttt Eferiiie gl
calciumsalt fromreaction between an acid and cal ci um hydroxides may al so .
be used. Msarcgsrintlude ealciunnearbonate, calcium cifrate, ealeivanphasphaip.alranm lactate galcium
favored in the fortifying conponent associated with bone health is a
magnesi um gRidcbiate, caloitil fimbaeis, ehlciunt aspirtgteptiicalchmirittatecietrdhydyate agimaixtunes
oxi de, magnesi um phosphate, magnesi um carbonate, and conbi nati ons thereof.

pecause of At Filthé bilal s Cttaldiiin iy deg B BRHAMIN e el sl bl
rahganeSe. PHkRAAEECY! BED ee St dufustnalsy Al o5 ik Rt bppom e

zinc oxide, zinc gluconate), boron (sodiumborate), silicon and m xtures
t her eof . Aapd nalgiugf hydroxidesrmapalsodbemsedi Mostprefetably employgd isxalcivarcarhomatehe
adj usted by anyone skilled in the art as long as the anounts do not 15

exceed saf ginbtied ifthéral fiv6fedrinthe/f pinpaentiasddelateDarth bohd GbaltEi8 afrBdgnesium
each selected mneral. Preferably the mneral sources are in a mcronized

about 10 misePRe angokiiibie fold o R HIRRA. ofasheShonids. istEbRER Hnoplehe

be part of the fortifyin . _ ) . .
magnesjum carbonafe, and combinations thereof. Other minerals particularly well suited as

10  incorporated in the matrix because of association with calcium metabolism and bone health
include copper (cupric sulfate, éup_rig- carbonate; céppt_:r gluconate, cupric oxide); manganese
(manganese gluconate, manganesé sulfate); zinc (zinc chiloride, zinc oxide, zinc gluconate),
boron (sodium borate), silicon and mixtures thereof. Amounts of these minerals used in the
fortifying component may be adjusted by anyone skilled in the art as long as the amounts do not

15  exceed safety levels. Preferably at least about 10% RDA is inclnded for each selected mineral.
Preferably the mineral sources are in a micronized or ultrafine form, optimally with a media
particle sizé 6f from about 2 to about 10 microns.

| Any number .ofvitamins and combinations thereof may also be part of the fortifying
“component, including various forms of vitamin D (vitamin D3, cholecalciferol palmitate and

20 vitamin D2, ergocaciferol), vitamin A (palmitate), vitamin E (vitamin E acetate, alpha

tocopherols), vitamin B1 (thiamine h;d};;l—lloride, thiamine monohydrate), vitamin B2
(riboflavin), vitamin B6 (pyridoxine), niacin, vitamin B12, vitamin C (ascorbic acid, sodium

10



conponent, including various forns of vitamn D (vitam n D3,

cholecalciferol palmtate and 20 vitam n D2, ergocaciferol), vitamn A
(palmtate), WO E (vitamin E acetate, al pha tocopherols), RCT/aSH8/24554]
(thiam ne hydrochl oride, thianne nonohydrate), vitamin B2 (riboflavin),
vitamn B6 (pyridoxine), niacin, vitamin B12, vitamn C (ascorbic acid, -
sodi um 10 WO 99/ 26491 X
PCT/ US98/ 24554 ascorbate), biotin, folacin, pantothenic acid, vitam n Kl
(phytonadi one), pantothenic acid, and so on. The total weight percentage of

the fortif e i t.am- . ' I
confectioﬁ‘gﬁmgﬁ’ g&r%ges ré%%@gg?lx?%%%ﬁ%{@%%‘gﬁ ogg),%nﬂo&%h?a&&ahﬁ%o
preferably from 10 to 45, and nore preferably 20 to 25, based on the total
wei ght of O8he confectionery product. The matri x provided by the
conf-ectionery is particularly appropriate for the delivery of mnerals and
vi tam ns appropri The tdtak wsight percentagelnfithe fortifyfitig comnpdnentifrhinetdh and vitamin) that
confectionery product is prepared using fromabout 4 to about 32 wt. % of a

cal Ci um CaERIOAREVeARAN ! SodEctichernaRdshe %Fébﬂub&alzcwm&abﬁtasw%

total conposition, piece defined as from about 5to 7 grans)

preferably, 0, i ncl ud % % I cium
car bonat epf?ﬁeﬁs?}%geﬂﬁgf@ &(;6%%50& ?ﬁf%){#ééém ‘ieﬁ&’%ﬁb Flgm Fabl y
about 21 wt. % cal ci um carbonate (about 500 ng of cal ci um per piece). Al so,
t he preferqoe&cuommdwh for bone health supplenentation includes a
magnesi um sal t, favored i s nagnesi um phosphate. Wen rragne5| um 15

phosphate is enpl The tnadtfix pisvidedbe theohfeatibndry i patibwlanly bypropriste Foome delivery
pr.eferably the anobunt ranges from about 3.6 wt. %to about 1 w. % (40 ng

\tN?' 200/00( m gﬁg@s&%@ RH&EBH@ tB‘f&fs%Ltgg?Ré o] Eéaﬁba?i-éfexfaﬁﬁﬂﬁmé c§nfe8u&?ery

g nagn per ple
product is prepared using from about 4 to about 32 wt. % of 2 calcmm carbonate (about 95 mg to

10  about 750 mg calcium per piece of total composition, piece defined as from about 5 to 7 grams).
More preferably, the confectxonery includes from 12.5 wt. % to 32 wt. % calcium carbonate
(from 300 mg to 766 mg of calcmm per piece) and most preferably about 21 wt. % calcium
carbonate (about 500 mg of calcium per piece). Also, the preferred composition for bone health

~ . supplementation includes a magnesium salt, favored is- magnesmm phosphate. When magnesium

15 phosphate is employed as the magnesium salt in the fortlfymg component, preferably the amount
ranges from about 3.6 wt. % to about 12 wt. % (40 mg to 200 mg magnesium phosphate per
piece), more preferably from 4;8 to 12 wt. % (40 mg to 100 mg magnesium per piece), and most
preferably nbout 6 wt. % (50 mg per piece).

When the confectionery is formulated as a bone health supplement, in addition to the

20 calcium and magnesium salts, also provided are vitamin D (preferably D2, D3 or mixtures
thereof, most preferably D3) an:iv;mmn K (preferably K1). As both of these vitamins are fat
soluble, and thenretically absorb best when taken with dietary fat, the fat containing

11



preferably about 6 wt. % (50 ng per piece). Wien the confectionery is

formul ated as a bone health supplenent, in addition to the 20 cal cium and
magnesi um sal we 99226401 provi ded are vitamn D (preferably D2, Dpcrusogpssses
t hereof nost preferably D3) and vitamn K (preferably Kl1). As both of these
vitamns are fat soluble, and theoretically absorb best when taken with p
dietary fat, the fat containing 11 WO 99/ 26491 v
PCT/ US98/ 24554 confectionery matrix is an optimal delivery systemfor both,
particularly vitamn K Preferably, vitamn Dis provided in an anount of -
from about 50-200 | U <Pl AT - D] .

w5 of VPR gREE E R iR G Tyttt s St AR BRY v i Bty
enpl oyed in anpunts ranging from abqut 0.0001 wt., 9% to about 0.006 wt_ %
(about 5 t ¥itamniaJ? isprowded iben papur;iof 3@;!1 abavt 60-20R 1\ PSEPIFCH mee@glyolw Bbee
w. % (10 to 50 neg per piece). In the bone health supplenent, vitamn Dis
sel ect ed t piepé (o} @004 wt. 36 iof witarhint D @owdb; preferalsly\palnhitais péwder).o Witaintim Ki may be
to honoestasis and bone mneralization. As nmany popul ati ons have decreased

fats and oj i i i 0/ i
Hnglrageg liﬂ snxgr fts gapg%@rﬂom RbAKD.000NSHEY 1D HBRAROTE Whak éeggfuré 8itd about

popul ati ons receiving less than the recommen aily

al | onance vitamn 10 K. The cur esamende Il ¥~ Al | owance ( RDA)
of Vit ai ng& eEPRERIEC nnpﬁ%pﬁgeé%iiy?)gilbbi& ﬁ%ﬁﬁg%ér (%1@@(50 gﬁ)g{cgi%plece)(.
mechani sms) and not on requirenments for bone (extrahepatic needs). Energing
scientific data, himthobene supplement] vitamaindhisselestedde propate absorptiemef thene
strength and accordingly provided herein are suggested anobunts of vitamn K

that sati siyiciunt s wellhs fie@Bniributing tolichioestasis aié bonipimratizhfién. OAs midny _
According to the invention, the fat is enulsified together with the protein

and sugar g,éﬁﬁiggéj%gﬂgﬁk}lg ﬁé&@as%& e arid 858 Fothélf GRARP AR, thbR\EEAR ofn B4t bthin

m xi ng ste

populations are vulnerable to receiving less than the recommended daily allowance for vitamin

10 K. The current Recommended Daily Allowance (RDA) of Vitamin K is based on the needs for
the Liver'(blood clotting mechaﬁisms) and not on requirements for boﬁe (extrahepatic needs).
Emerging scientific data, however, support a relationship between vitamin K and bone strength
and accordingly provided hereih are suggested ambunts of vitamin K that satisfy a current need
in the area of bone supplementation. |

15 - According to the invention, the fat is emulsified together with the protein and sugar
syrup during the early stages of preparation, favorably during mixing steps. As cooking
progresses, simultaneous denaturation of the proteins and changes in the sugar entrap the fatin a
homogenoﬁs fashion acrdss_ the confectionery matrix. While not wishing to be bound in theory,
electron microscopy shows that the supporting medium in caramels is the sugar phase (due to

20  large percent in the formulation) with inclusion of fat and protein.

Because of the high temperatures of the cooking process, the vitamins are added only

after the cooking steps to prevent degradation.

12



progresses, sinultaneous denaturation of the proteins and changes in the
sugar entrap-the fat in a honbgenous fashion across the confectionery

mat ri x. Wi | ewone9/2é4ehi ng to be-bound in theory, electron m cr oPCTSIsesss
that the supporting nediumin caranels is the sugar phase (due to 20 Ilarge
percent in the formulation) with inclusion of fat and protein. Because of -
the high tenperatures of the cooking process, the vitam ns are added only ¢ -
after the cooking steps to prevent degradation. 12 WO 99/ 26491 '
PCT/ US98/ 24554 Ot her minerals that nay be included in a confectionery

prepared for suppl nts._di | ncl r,.
manganese and zi nc.6 5’8@ tﬁﬂ”b %@mﬂgﬁa%%ﬁﬁ%%gg&?pf%‘%}é‘gg%tsgﬁfl%gg3
my per piece. Manganese may be used in_anmounts of about 0.25 to 5 ng per |
pi ece. Zi ndirnetpd tebenedisalth ingludasournes of coppst mangapese gnd zingy Gooperspay: be used in
The fat sources that may be included are those appropriate for nmaking

conf ect i ongh yrjpuatiolfrom aboat 0.1 203 nopperpictea Mamgandse sy Yeaised dn ambwits bé alodut
any fat, such as, for exanple, hardened vegetable fat/oil; cocoa butter,

mlK fat; e Qb e ' ot I ; —

hydr ogenat lg ¢ stgyibrggm%@‘&%&%@%&%%%g@@m%%@@ g ’tos ?% 3‘?@%’8’ tﬁ?cce e
vegetable oil or nj e? veget abl e oi bs%n ‘g] | eyel of fats uysed.is \
preferably from abdff §SW?".°°5 Hmay be inck eaﬂ.e%sm°%teg¥é‘?%?%wfﬁm
w. %to 15 wt. % and nost preferably about 9 wt. % The optional protein

sour ces of préductspiéseny corameraiaiayaidable fat,or miytupe ofSariycfat, such as) foraexamplayberdened
of knmown and commercially avail abl e sources. For exanple, the protein may

be a m | K GRERANETht/Gil CoceShitweahiR 4; Btted 6115WHole bttt irldhy (FHctibn GRrédiSbutter;

candensed whol e nmilk, ‘evaporated mlk, reconstituted mlk powder, protein
PR IR RN 1 s R R R S e
vegetable oils). The level of fats used is ﬁreferably'ﬁ'om about 3 wt. % to about 18 wt. %, more
10  preferably from 3 wt. % to 15 wt. %, and most preferably about 9 wt. %.
The optional protein sources of the confectionery compositions may be selected from
any number of known and commercially available sources. For exar.nple, the protein may be a
milk compdnent such as sweeteiled condensed skim milk (milk solids), condensed Whole milk,
evaporated milk, reconstituted milk powder, protein hydrolysates, milk protein concentrate, total
15 - milk protein, or mixtures thereof. Altemnatively or in addition to the milk component, other
sources of protein may be used such as a sof,' protein; a fish protein; egg protein; or a mixture
thereof. Additionally, whey proteins may be substituted as they pro.vide a less expensive
substitute 'for milk solids. Whey proteins include sweet (rennet) whey powder, whey protein
concentrates or high-calcium fractionated whey products. When whey proteins are selected as a
20 protein, either as the single source or in combinations with other proteins, it éhould be taken into
account that the whey products are more reactive in Maillard reactions than other milk proteins.
The Maillard reaction (reaction of the amino gfoups in the protein and the glycosidic hydroxyl,
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sources of protein may be used such as a soy protein; a fish protein; egg
protein; or a mxture thereof. Additionally, whey proteins nmay be
substituted awotdegdopr ovi de a | ess expensi ve substitute for m |IRCHUSISHEASS4
Whey proteins include sweet (rennet) whey powder, whey protein concentrates
or high-calciumfractionated whey products. Wien whey proteins are sel ecteds
as a 20 protein, either as the single source or in conbinations wth other;s:
proteins, it should be taken into account that the whey products are nore
reactive in Maillard reactions than other m |k proteins. The Maillard

reaction (reactlon of t am no r s in the Broteln .and t rg cosi,
hydr oxyl , reducing groups) okthg sugars re abrown condensation pigment that a}l contri ute to

PCT/ US98/ 24554 r educi ng groups) of the sugars results in a brown
condensat i flavariagdeolor developmentadithe ¢cinfiectioneryfpasiontarkyrfir carhmel, tuttasenicleort  of
the confectionery particularly for caranel, butterscotch or "brown"

flavors, bulrols” 9896abitYs Bastesly @iteSirdtlé fdcrrﬂdhtt ordhildRh¢brs.! Paéfirably, the protein

Preferably, the protein sotirce i's a nonfat m | k based protein. Preferably

SR CR NN RS IERG L R F A TR M 1 S

stabilizer agent nmay be. added to prevent excessive denaturization of the
pr ot ei nS whdn 5ivg. Varpare preferablyframildp dgvt & end mostprofembly fomsiipd 8iekt .

Stabilizers known in the food industry may be used, such as disodi um

phosphat e and sodi Amtabilizes bgent naybenidded q{)revmt kRceSsive Wénantiization of the protein
preferably 0.01 to 0.5 wt % nost preferably 0.05 to 0.0lw. % 10

prof er abl y i Pt i phA e Bl 3or Aol pp bR bl MRGASh st
TSP, ety S dheod oeh B8 R e SRE Rt R P BBl B P
the encapsulated citric acid is preferable because t he premature reaction
bet ween t havtc¥, miore prefetably®.@hhte ;5 Mt Ynmoshpreforably .05 taQOEWt¥car bonate, i s
substantially prevented
10 ‘When the confectlonery is formulated as a fruit flavored chewy morsel, preferably the
flavor component includes from about 0.1 wt. % to 2-wt. % of an encapsulated citric acid (as
widely commercially available or within the skill of those familiar with the art to preparej. From
a processing aspect, the encapsulated citric acid is preferable because the premature reaction
between the citric acid and the calcium source, e.g., calcium carbonate, is substantially prevented
15 by the encapsulation of the citric acid. For example, when the citric acid is not encapsulated, the
processing of the confectionery product is difficult due to the release of carbonate dioxide and
subsequent foaming of the preperation._ The citri_c acid functions to provide tartness of the fruit
flavored confectionery products. Further, the encapsulated citric acid substantially prevents the
jnversio_n of sucrose when it is employed as one of the carbohydrate components. Inversion is
20 the hydrolysis of sucrose to its component monosaccharides, dextrose and fructose. Increased
levels of fructose will result in increased hygroscopicity (defined as tendency to pick up moisture

resulting in a sticky or crystallized product), an undesired property of a confectionery, and thus
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15 by the encapsul ation of the citric acid. For exanple, when the citric
acid is not encapsul ated, the processing of the confectionery product is

di fficult -dueVO9I2HA1r el ease of carbonate di oxi de and subsequeRCHUSH2M4§540f
the preparation. The citric acid functions to provide tartness of the fruit
fl avored confectionery products. Further, the encapsulated citric acid r
substantially prevents the inversion of sucrose when it is enployed as one !’
of the carbohydrate conponents. Inversion is 20 the hydrolysis of sucrose
to its conponent -nonosacchari des, dextrose and fructose. Increased |evels

of fructose_w.l S M YdHnRaori city (defined as tendency to
pi ck up nﬁgﬁféa#@sﬁpiqeﬁg%yitﬁﬁéﬁgﬁﬁg@ orQ@rﬁystal | i zed product), an
undesi red property of a confectionery,.and {hus, 14

L0 99/ 26491 .
PCT/ US98/ 24554 ar ATt eurahesiof progesses £ f&“ﬁéﬁ“ﬁ&fﬂ@&ﬁéﬂ ¥ makjjig may be

nunber of processes within the skill of one famliar with candy maki ng may
be used f ousefifemepating the comfottioneryortreferre@ised pracess comprisinpdwating saidpr i si ng
heati ng said carbohydrate, fat, and optional protein mxture to forma

pr ecooked gREGy e RahA bbithal proteih Hikiute fo Brrd WAL ks Badbrpbratinph o

mass; and cool I’ng sai d precooked mass to forma fortified

conf ecti ongr roduct - Pref erabl a,hydrocol |l al.d (such.as, for .exanpl

carr ageen aﬁ’rgfyg‘lﬁj‘é‘}mm{ @&ﬁ}daﬁrﬁef‘t"é‘f’? 3%5?1 ,ang &&m%%‘#J g’ﬁ“ﬁ?ﬂ pW?(?lf??éEn&s % form
t hereof, nost preferably carrageenan) is used. The hydrocolloid, (from

about 0. 01la fartified confectionery pidugsr Preferablyy ahydwcolioid (9whwes, fay examplies¢asrageenan,
I n an aqueous solution. A portion of selected carbohydrate (up to about 1

W . % of  ajobist ERR BEMC Altaéliatkh, afarfizEIRGCOahixtEres tHetdofMM6St PieTelaPly caifigedan) is

sucrose or a mxture thereof) may be present in the aqueous di spersion or

alternativ ' RSV Bb 6t ¢ d i Ahé Lalss :
m xing of ﬁ%}%‘ ;@%&?@%&égﬁgi@g%é g‘(%tnt'al %i a%g&t(?]g vﬁygp?g%%%%%i&g@cgb% k@' %) is
O O SBoLoud oSttt W orioh 3 S0 Sy kP %

10  monosaccharide or disaccharide, most preferably fructose, sucrose or a mixture thereof) may be
present in the aqueous dispersion or aitemaﬁvely the entire source carbohydrate is added after the
initial mixing of the aqueous dispersion containing the hydrocolloid. Once the aqueous
dispersion has agitated, the carbohydrate (or remaining portion of carbohydrate); milk product
(preferably sweetened condensed skim milk) and fat (optionally in a form contributing to flavor

15 such as cocoa butter) are heated with a food grade emulsifying (used in a range of 0 to 5 wt. %,
more preferably 0.05 to 0;5 wt. %, agent, preferably lecithin or glycerol manostearate) to form an
emulsion. The resulting carb(;hydrate-fat-protein mixture is then heated to a temperature ranging
from abouf 220°-270° F, preferably 230°-245° F if processing is by a batch open pan cooking to
form a precooked mass. For a continuous manufacture, the carbohydrate-fat-protein mixture is

20 passed through scraped surface evaporators and then transferred to carameliser kettles and

cooked at about 220°-270° F, preferably 230°-245° F to form a precooked mass. To the
precooked mass, additional flavors and food grade dyes (such as chocolate liquor, vanilla, food

15



(preferably sweetened condensed skimm |l k) and fat (optionally in a form
contributing to flavor 15 such as cocoa butter) are heated with a food
grade enul si WO MRM¥Wsed in a range of 0 to 5 w. % nore pref ePdIyss 24854t o
0.5 w. % agent, preferably lecithin or glycerol manostearate) to forman"
enul sion. The resulting carbohydrate-fat-protein mxture is then heated to -
a tenperature rangi ng from about 220-270 F, preferably 230-245 F if v
processing is by a batch open pan cooking to forma precooked mass. For a
continuous manufacture, the carbohydrate-fat-protein mxture is 20 passed

t hrough s e r e r : . |

ot 1 a0 afeloRs Srrafel st BB 03 ) B bedled.  RSERARS inkRERIEHR rioked
precooked mass. Tgo the precooked s,.additional flavors and food grade
dyes (sucmassisdheEstiffing wrame,nt,ﬂ”?%abbxaﬁ%anwlt, o Galiy (such as

PCT/ US98/ 24554 col ors, caranel colors, and fruit flavor) may be added.

Addi t i onalagnesiuh)iziac, dopperhendthedikekantl vitemsins Guth es preférrédwitaninoDpKpend ,
preferably a calciumsalt, other mneral salts (such as magnesi um zinc,

copper, awﬂ%&;&% Q*Ti\é fifriri ROmbOHGN nfsy Y filisd wﬂgé%erf\nm ih alfditiahd

m xtures t ortitying conponent may be ad any Step,

I ncl udi_ng ,addi t.ion durd di f.ferent .st alf the.confectionery is a
fruit Pl agBnagdieredsten. I s ORtosiotey it & Fad favpred vadgy hatea sckpsylated
encapsul ated citric acid is preferably added to the precooked mass once the
m xt ure i SitdFiagidipregsent Shecencapsulated gitriy} aaid js preforablyadded tadhe preeanked sass once
m scel | aneous i ngredients may be included as recogni zable to one skilled in

the art. gy mewnars slightiicoold (@e., 478TFbE Rgé)i on of the fol [ owing may be
i ncluded: 10 acidulants (citric acid, fumaric acid, lactic acid gluconic

acid; or a mixtur | ; i nlers ' g E&Hg%h

guns, gel atin, ca?%lgélt\a%ﬁ?tgﬁ%’h?g c%l&?n-gg{éé’ H%ér%%%sgﬁagg{a ﬁ/étiaﬂc%ﬁya% 8 cfrem c%ﬁégéﬁch
f i [ I , bet t N , t t at .

22p S Ie(r: gnloi(égﬁl%l(lgg b%&eg )el§3r exax%p e, %ﬁ‘; one or a (ina}glggéc?n of the ?olloe\gng moagf eincluded: -

10  acidulants (citric acid, famaric acid, lactic acid gluconic acid; or a mixture), Veltol™, Talin™,

Salatrim™, sugar ester, gums, gelatin, carrageenan, cellulose, ginseng, active phyto chemicals
- such as ferulic acid (apples), beta carotene (canots, sweet potatoes), capsicanoids (peppers),
anthocyanidins (berries), bioflavanoids like hesperidin or quercetin (citrus fruits), d-limonene
(citrus fruits), isothiocyanates (cruciférous vegetables), s-allyl 'cysteine and S-methyl cysteine
15  (garlic), 6-gingerol (ginger), ellagic acid (grapes, tea), polyphenol catechins (green tea), allyl
sulfides (onion family), phyfosterols and isoflavones (soybeans), lycopene (tomatﬁes), curcumin
(tumeric) and so on. Colors that may be included may be artificial or natural. Examples of
natural coldrs are caramel colors which are derived from pure caramelized sugars specific
carbohydrates which are hea_ted with accelerators such as ammonia. Also vitamins such as beta
20  carotene or the B vitamins may impart yellow and orange colors which may be compatible with

certain confectionery flavors.
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ant hocyani dins (berries), bioflavanoids |ike hesperidin or quercetin

(citrus fruits), d-linonene (citrus fruits), isothiocyanates (cruciferous
veget abl es) , woasbke91cyst ei ne and S-nethyl cysteine 15 (garli CPCT/US98/24554

6- gi ngerol (ginger), ellagic acid (grapes, tea), polyphenol catechins

(green tea), allyl sulfides (onion famly), phytosterols and isofl avones #
(soybeans), |ycopene (tomatoes), curcumn (tunmeric) and so on. Colors that s
may be included may be artificial or natural. Exanples of natural colors

are caranel colors which are derived frompure caranelized sugars specific

carbohydrat es whi CIPisatsgaghﬁaLﬁam\eﬂ thi} ﬁﬁsﬁgeﬁgaiﬁaa&mfs%%@ﬁwemm bﬁ%:%né 1o

vitam ns such as beta carotene or ti vitamns may inpart ye
Oange, oo ety B made 67 B bliSa b afC3h e RRGS RASL, WikiBPiSparting
PCT/.US98/ 24554 It is to be understood that various nodifications to the

i nventi on fioi the scoperadanaterials afi this baventaond i It is rivd, hewviyen yntehdrdethakthe seepe of the
the art, given the disclosure herein, wthout departing fromthe scope and

materials efaixhbal?ehaa@ﬁérbwbe lirhite®tothe dehﬁ?ﬁd@és set forEH&eirl, Bat rathee tise @ieclsiins:

t he cl ai ns appended hereto be limted to the description as set forth

herein, _but _rather .that i i

foatur 8 opesabedht Bhosnfil afTestureg r BEERMLIE REVARL BURR RIS s Bresent
including all features which would be treated as equiyval ents thereof by . .
t hose ski | insention tineluding all feqtures whishh wonpldhertregtedns equivalents theresf by thosp skillgd in
that the exanples given herein are intended to illustrate and not to limt

t he i nvent itigeart focwhiph dlse ihPention pertains. Iffisalsbaiokes thetrthe erdrhples givenihdesin are
particul arly desirable confectionery products prepared in accordance with

the invent inBndeli4o illustrate and not to limit the invention.

Examples
10 The Table hereinafter provides particularly desirable confectionery products prepared

in accordance with the imiention._ -
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WD 99/ 26491
TABLE 1. PREFERRED AMOUNTS OF | NGREDI ENT PER 100 g OF CONFECTI ONERY Fr ui t

PCT/ US98/ 24554

Fl avor ed woherzebat e Caranel Fat, g PCT/US98/24554

8-12 8-12 8-12 Carbohydrate, g '

50- 60 50- 60 50-60 Protein, g L

2-4 2-4 2-4 Cal cium Carbonate g 5!

12.5-32 12.5-32 12. 5- 32 Magnesi um Phosphat edg . '

3.6-12 3.6-12 3.6-12 Zinc Sulfate,

0.28-0. 34

0. 05- 0 40 TABLE. FREFERRED AMDUNTH O W?& 130§ ¢ OF CONFECTIONERY

20- 65 20-65 20-65 Sodium El uorj dp

18.4-73.8 18.4-73.8 18. 4-73}8 SHErwiton Pi oxi de g

0. 089-0. 3¢ 0. 089-0. 36 0. 089-0. 36 Sodi um Bgrate, g

0.04-0. 12 0.04-0. 12 0.04-0. 12 ¥avargn K1, Chocolate Caramel

0.03-0.05 0.03-0.05 0.03-0.¢5 Vitamn I, 11U

800- 2000 800- 2000 _800-2000 Msc  Vitam ns

Up to 300 Ith,g Up to 300 ny Up to 300 nf-F2avorls, coBed2 and Vit alilds

Upto 5 g Upto 5 g Up to 5|g 18 )
Caxbohydrate, 50-60 50-60 50-60
Protein, g 2-4 2-4 2-4
Calcium Carbonate g -12.5-32 12.5-32 12.5-32
Magnesium Phosphate g 3.6-12 3.6-12 3.6-12
Zinc Sulfate, mg 0.28-0.34 0.28-0.34 0.28-0.34
Manganese Sulfate, g 0.05-0.40 0.05-0.40 0.05-0.40
Cupric Sulfate, mg 20-65 20-65 20-65

[ Sodium Fluoride, mg 184738 184-73.8 184738

Silicon Dioxide, g 0.089-0.36 0.089-0.36 0.089-0.36
Sodium Borate, g 0.04-0.12 0.04-0.12 0.04-0.12
Vitamin K1, g 0.03-0.05 0.03-0.05 0.03-0.05
Vitamin D, TU 800-2000 ~ 800-2000 800-2000
Misc. Vitamins Up to 300 mg Up to 300 mg Up to 300 mg
Flavors, color, and vitamins UptoSg UptoSg UptoSg
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WO 99/ 26491 PCT/ US98/ 24554
These ingredients deliver the follow ng nutrients: Copper: 0.5- 1 ng/ piece

Manganese: 1- WO ece Vitanin D. 50-100 | U piece 5 Vi pewiUsostz4s54.0

- 50 ntg/piece. Zinc: 5- 7.5 ny/piece Magnesium 30-100 ng/piece Silicon:
2.5-5 ng/ piece Boron: 0.5-1.55 ny/piece 10 Fluoride 0.5-2 ng/piece 19,
WD 99/ 26491 PCT/ US98/ 24554 .

Exanple 1 Nine g of a conmercially sourced carrageenan was bl ended with-18
g of sugar and dispersed into 60 g of water using a Hobart m xer. Two
hundred g of corn syrup was added to 5 the above solution and stirred
until al | Thespimgretients delpet defolibving mitfieits:;g of corn syrup and 2190 g of
sweet ened condensed skimm | k were added. Four hundred ten g of cocoa
butter was he&lopgert: ©.53-A0ef pieed 30[ err] F, and 15 g of |ecithin was added
with agitation. The enulsified fat was then blended into the above m xture
wi t h medi um adManganese: 143 ;yg/pines addi ti on of fat was conpl eted, the speed
of the m xer was adjusted to_the highest |evel, and the m xture was
agitated 10 {\GramiBd¥S505108 Hifpieset o form a good enul sion. The enul sion was

transferred tQ,.a ketile w_th script surface and tenperature control devices
and was heat eg"‘@mlpltl&f ﬁg'§éﬁ‘b"€ﬁ9 e reached to

Zinc: 5- 7.5 mg/piece
Magnesium: 30-100 mg/piece .
Silicon: 2.5-5 mg/piece
Boron: 0.5-1.55 mg/piece

10 Fluoride 0.5-2 mg/piece
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245-246[ err]F to produce the caranel base. Then, 441 g of natural chocol ate
liquor and 6.g of vanillin were added to the above m xture. Four thousand
five hundred WOH926#0 car anel base was mixed with 1300 g of caleCTIO898/24554
carbonate, 300 g of magnesi um phosphate, and 0.3 g of vitamn D 15 powder -
(400,000 11U g) for about 2 mnutes or until a snooth texture was formed. & :
The product was poured onto a cooling table to forma slab and left at room:
tenperature and cool ed and thereafter processed by cutting into pieces and
wr appi ng. Exanpl e l1a Carrageenan (1.8 g) was blendéd with 30 g of fructose,
then di spersed into 20 g of 20 water in a Hobart m xer with thorough
agitation, set at a speed of 2. Then, 200 g of warm (130[err] F) high
mal t ose corn syrup and 360 g of high fructose corn syrup were added to the
above mx and stirred to elimnate | unpExamplesy whi ch sweet ened condensed
skimmlk (438 g) was added to the m xture. Cocoa butter (82 g) was

conpl et el y nel t ed Nihe 28 -alcdfhnkerciaBy saurced ¢afragyenan svas btbndedvivith 1808 ofsviganand
The-emul sified fat was slowy added to the above mi xture with the agitator
set at 25 dispersaddntd G g of wafer using ¢ dabartimiyen. HEwatiendredg of omasyrup Was aijsied do
was set at_ the highest |evel and 20 WO 99/ 26491

PCT/ US98/ 2he ghovegsolutionandstirrsd wntil fblunns ware dispersed; ¢hemn 2620 g of oprm syrup and

R e A I e i bt T R
vani b e RS0 3 & eSS a0k R i 15 B BESSs,
(00, 000" | 178 Pl HRARESIGTY 2GS 1 BT el At Bl Al A OF 4 RS
poured ont g, ered! @B sPE S miker wal adfuSREYS HERREIRE ebel! Shd M8 midAfle was agitated
10 for about 5 minutes to form a good emulsion. The emulsion was transferred to a kettle with
script surface and temperature control devices and was heated until the temperature reached to
245°-246° F to produce the caramel base. Then, 441 g of natural chocolate liguor and 6 g of
vanillin were added to the above mixture. Four thousand five hundred g of the carame] base was
mixed with 1300 g of calcium carbonate, 300 g of magnesium phosphate, and 0.3 g of vitamin D
15 powder (400,000 IU/g) for about 2 minutes or until a smooth texture was formed.
The product was poured onto a cooling table to form a slab and left at room
temperature and cooled and thereafter processed' by cutting into pieces and wrapping.
Example 1a
Carrageenan (1.8 g) was blended with 30 g of fructose, then dispersed into 20 g of
20  water in a Hobart mixer with thorough agitation, set at a speed of 2. Then, 200 g of warm (130°
F) high maitose corn syrup énd 360 g of high fructose corn syrup were added to the above mix
and stirred to eliminate lumps, after which sweetened condensed skim milk (438 g) was added to
the mixture. Cocoa butter (82 g) was completely melted at 120°-130° F, lecithin (3 g) was added
with agitation. The emulsified fat was slowly added to ?he above mixture with the agitator set at
25 aspeed of 2. After cdmpleting the addition of fat, the speed was set at the highest level and

- 20



thereafter further processed by cutting and wapping. Exanple 2 10

Ni ne g of carrageenan was bl ended with 18 g of sugar then dispersed into 60
g of water i W@t nixer and thoroughly mixed. Then, 200 g RET/USN8R4554
syrup was added and stirred until there were no |unps, after whi ch t he

remai ni ng 2270 g of corn syrup, 2500 g of sweetened condensed skim m |k, 4
181 g of sugar were added. Three hundred twenty-five g of mlk fat and 325 ¥
g of hydrogenated vegetable fat were conpletely nelted at 120-130 F, and 15
g of lecithin 15 was blended into the fat. The emilsified fat was slowy
added to the above m xture, with the speed of the mxer set at 2. After

compl et | ngiaedda e bgoad cmleion: [KbespEoR o Fatsferes o s RS @@m
DOt 9o e mn@ﬂmegsm%%pg%&@% Nt m@o&

{0 245 240, wamuh (S éa%%ea =4 mﬁggrnﬂqf” Ma
e U PR with e e ¢f¥3‘ 3 U gr it SniaShie B bF BobhENRR el
and m %ed didsShatdah 0023 o Vitamth ‘Qm Thod)Gdo ALY grg YA L&m; é%wmom

engerature 20 caol her proc as prevlous
descri bed. (o25:21 WD 99/ 26491

PCT/ US98/ 24554 "Exanpl e 2a Carrageenan (1.8 g) was blended with 40 g of

sucrose and di spergg rbdﬁc@vﬁ@rgm%ﬁoﬂ@tﬁésl'aﬁaﬁd{ﬂéh%ﬁaf‘?o&ﬁfteﬁ‘ib@rétﬂ‘é"c@kﬂ&él'aﬁd
m xed. Then, 160 g of high nmaltose corn syrup (130[err] F

- thereafter further processed by cutting and wrapping.

Example 2
10 Nine g of carrageenan was blended with 18 g of sugar then dispersed into 60 g of

l'

water in a Hobart mixer and thoroughly mixed. Then, 200 g of comn syrup was added and stirred
until there were no lumps, after which the remaining 2270 g of corn syrup, 2500 g of sweetened
condensed skim milk, 181 g of sugar were added. Three hundred twenty-five g of milk fat and
325 g of hydrogenated vegetable fat were completely melted at i20°—130° F, and 15 g of lecithin
15  was blended into the fat. The _emulsiﬁed fat was slowly added to the above mixture, with the
speed of the mixer set at 2. After completing the addition of fat, the speed of the mixer was
adjusted to the highest gear and agitated thoroughly.
The prepared emulsion was uansferre& to a kettle with script surface and temperature
control devices and cooked to 245°-246° F to produce a caramel base. Then, 4500 g of the base
20  was placed in a Hobart miJ':er, and 1300 g of calcium carbonate, 300 g of magnesium phosphate,
5 g of caramel flavor, and 15 g of vanilla flavor, 4 g of 10% brown shade, and 0.3 g of vitamin D
powder (400,000 IU/g) \a;vere added and mixed to a smooth texture.
The product was poured onto the slab and left at room temperature to cool and further
processed as previously described.

25

21



and 330 g high fructose corn syrup were added to the above m x and stirred
until no lunps 5 remained, after which.500 g sweetened condensed skim m | k
was added. 66wobaResr and 60 g hydrogenated vegetabl e fat were rgIgsostessy
melted at 120-130 F and |l ecithin was added and bl ended for about 2 mnutes.’
The emul sified fat was slowy added to the above m xture, with the agitator =
set at a speed 2. After the addition of fat. was conpleted, the speed of 1
m xer was turned to the highest gear and agitated thoroughly. The forned

enmul sion was transferred to a kettle 10 wth script surface and

tenperature control devices and cooked to 235[err] F. The heat was turned
of f, and 450 g of the precooked caranel m xed in a Hobart m xer
with 130 g of cal cium carbonate, 30 g of maghesi um phosphate, 1.05 g of .
caranmel flavor, 0. Lar@geénan{hi8lg)avdsiblended w3th5400g ofsucrade and dispersed it6 20 g of
0.025 g of vitam n D powder (400,000 [err]/g), and 0.042 g of Vit. Kl. The
product waswaterineHobaromiker and dioraughly efixedat Thenp 160 g o hightmaltose commsyrum(id0° F)
further 15 processed. Exanple 3 Carrageenan (2.2 g) was blended with 28 g
of fruct oseandrit302ghigh ftustass somrsyrepwereciddpd testde abovemixandgstisfedwartibine bmmnps
syrup and thoroughly blended in a Hobart m xer., Then, sweetened condensed

skim 31 1% ( %&béo%ﬂéwﬁp@h%fb@qdéﬁl@ﬁlﬂmmlg waﬁﬁslsird mﬁzbmaprhmwa

t t
R B
agi ta]'E ed fg{’la’é‘if\tgﬁ? g’?ﬁ y 0#’8 “is‘ﬁ%‘gé?g’ﬁﬁ a&%é gbﬁ.ﬁaﬂq H}/me’ with the
Léﬁ?fof éiv?é 16 oA Defliy %@f%r%éeﬁdﬁvf?ﬂd%ﬁ%ﬁo?%ﬁeéﬂéﬁé SR8 of & was tumed
T i om car BiRERigtBR3at it BARRnbRuBG? TH RipedUntflkioh Hhs Bl th 1 kertle

10 with script surface and temperature control devices and cooked to 235° F. The heat was turned

' off, and 450 g of the precooked caramel base was mixed in a Hobart mixer with 130 g of calcium
carbonate, 30 g of magnesium phosphate, 1.05 g of caramel flavor, 0.35 g of vanilla flavor, 3.5 g
natural caramel color, 0.025 g of vitamin D powder (400,600 TU/g), and 0.042 g of Vit. K1.

The product was poured onto the slab and left at room temperature to cool and further
15  processed. . | |
Example3
Carrageenan (2.2 g) was bl_ended with 28 g of fructose and 26 g sucrose and then
dispersed into 742 g of warm corn syrup and thoroughly blended in a Hobart mixer. Then,
sweetened condensed skim milk (250 g) was added and blended to eliminate lumps. Milk fat (64
20 g2 énd partially hydrogenated vegetable oil (64 g) were melted together at 120°-130° F, and
lecithin (3 g) was added and mixed for 2 minutes. The emulsified fat was slowly added to the
above mixture and thoroughly agitated for about 5 minutes to form a good emulsion. The
emulsion was tr;msferred to a kettle equipped with script surface and temperature control devices
" and cooked to temperature 235° F. Then, 450 g of precooked caramel base was placed in a
25  Hobart mixer and mixed with calcium carbonate (130 g), magnesium sulfate (30g), 1 g red 40
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WD 99/ 26491 - PCT/ US98/ 24554
solution (1%, strawberry flavor (7 g), and 0.042 g of vitam n K1, and
vitam n D3 pWV0&92¢49D0, 000 |1 U/ g). The product was poured onto twer/gs9sn4sss
cool ed and further processed. Exanple 3a Carrageenan (2.2 g) was bl ended
with-28 g of fructose and 26 g sucrose and thereafter 5 thoroughly z
di spersed into 742 g of warn corn syrup in a Hobart m xer. Then, 250 g of
sweet ened condensed skimmnm | k was added and bl ended. Hydrogenat ed veget-abl e
fat (91 g) was heated to 120-130 F and blended with 3 g of lecithin. The

fat blend was added to the above m xture and agitated thoroughly to form an
enul si on blutibn (B%),58@eer 7 flatot (B)Srd 0,042 ©bF ViddhiarK 1, ahdivitaiin DIqsoveder
caranmel base. Then 450 g of the caranel base was bl ended in a Hobart m xer
with 10 1480,000IU/R! Theprodactossponredihte thefslay goelsd and furthieapmcedsed. red 40
sol-ution (1%, 7 g strawberry flavor, 'and 0.025 g of vitam n D powder
(400,000 11U g) to asnooth texture. TheExample3dawas cooled to 1650 F or |ess
and bl ended with 10 g of encapsulated citric acid. The product was

t her eaf t er cool edCarrdgeenan 622 &) washlengedwith 28 g of fructose and 262 sugrasg ang dhereafter
paste was made by adding . cellulose gel.- (1.5 g) to 92 g of cold V\?&GI’ in a

hi gh sBeartheporghlydigpenssd inta 7d2 £ Of WATRFROM FYIHD 12 Fobart mixes Then, 250 g of

R T RYTIEH MEPR IR LR G T,
o) Yoor ol TARRST58% 3R S Py S BLA AR 90EPE 3o

2011 ! 4 o N O o S0 PR O R YD A e e s
3 CELUT e % rsaRAnl it AgRs 0t MTELFUEEGRRLEA AR ARSI L

g was for angyoeg bﬁ&léiﬁmacagﬂdiﬁfe, gog &hﬁgﬁ@ﬁuﬁiﬁsﬁﬁaﬁ?pg%&ﬁ% S%lhg'?ﬁ'('l%ﬁ PF%Mvﬁbe:ry :

30 g of magnesi um phosphate, m caranel flavor, O. vani

flavor, O.fR%r%nd (.625 £ oB%itaaidd powd€&i (400,000 [U4g) to S8mobthiextured f THE miMtuRSwas
shade (5% solution. The product was poured onto tM&~sl ab, cool ed and
pr ocessed.cooled to 165° F or less and blended with 10 g of encapsulated citric acid. The product was
thereafter cooled and processed.
| Example 4
15 A cellulose gel paste was made by a_dding cellulose gel (1.5 g) to 92 g of cold water in
a high shear mixer for 10 minutes. In addition, a mixture of 1.5 g carrageenan, 93.5 g of sucrose,
20 g of fructose, 307 g of sweetened condensed skim milk, &nd 1.5 g of salt were blended. 50 g
of butter, 2.0 g glycerol' monostearate (GMS), and 2.0 g of decithin were preblended and slowly'
added to the above mixture along with cellulose gel paste and agitated thoroughly. Then, 200 g
éo of com syrup 42DE and 30.4 g of 62DE com syrup were added and blended. All of the above
mix was tfansferred to a kettle with script surface and temperature control devices and cooked to
245°-246° F to produce a caramel base. After cooking the base, 450 g was transferred to a mixer
and blended with 130 g of calcium carbonate, 36 g of magnesium phosphate, 0.9 ml caramel
flavor, 0.3 g of vanilla flavor, 0.025 g vitamin D3 powder (400,000 IU/g), and 0.4 m! of brown

25  shade (5%) solution. The product was poured onto the slab, cooled and processed.
nt -

- E
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23 WD 99/ 26491

PCT/ US98/ 24354 Exanple 5 A cellul ose gel paste was prepared by adding

cel lul ose gelwbdoRé) to 92 g of cold water in a high shear m per/Gsy8r2dsis
m nutes. In addition, a mxture of 1.5 carrageenan, 93.5 g of sucrose, 20 g
of fructose, 307 g of sweetened condensed skimmlk, and 1.5 g of salt were
5 blended. 25 g of cocoa butter, 2.0 g glycerol nonosterate, and 2.0 g of s:
| ecithin were preblended and sl oWy added to the above mixture along wi'th
the cellul ose gel paste and thoroughly agitated to forma good emnul sion.
200 g of corn syrup 42DE and 30.4 g of 62DE corn syrup were added to this

m x. Then, the above m x was transferr%ﬁd@?ﬂjettle with script surface
-and tenperature control devices and cooke 0 245-246 F to produce a
caramel base. Aft @[ difafose pelpdsts Wasprépared By RddihE Celluldsege pgl 518} 10r92 g of cold
chocolate liquor and 0.6 g vanillin were added and m xed for about 2

minut es. Roger indAgh siedar friixerfor 10atnuten Intadditiohcr mixiutemfd . hearmgeenant, 3.5 gobf
with 130 g cal cium carbonate, 30 g of nmagnesium phosphate, and 0.042 g of
Vit. K, asutrd3e,@26g of frlictose, 307 g obswestentdrcopd@Bed slim| m!lg)andﬂhiagprf saltwerenas
pour ed onto the sl ab, cooled and further processed. Exanp

cel | ul gse besdedadbeg afoocen ytterc2i0 \elyaeml maonosterate. 6od 24kg ot lpcshxg)wqre pgeble@déql
cold water in_a high shear mxer_for 10 mnutes. In addition, re of

é\/\ge?eg;dc?:r densed si?ghs abo‘@r @@swg@;ﬁlmlpm Eéswggdit oget he}; égltated
gzg 8f pg][t :‘glc 9’;‘]:4}]3813 ﬁg’fg% I?r?ded g P% EEF"Q 3?‘{/%8?%‘1%83’5’5‘1&?%?’8?%@%@
2i ong i ¢ hovths Tl 1eB e SBoRGRR walibarRlctio ARERE i oG ARAKE ol Kt farure
agitared. Detlor aéfiQesHdTBokla t%%@mﬂéuf 16 6ol oattindl 1A R AR! 118G ufhs

syrup were € above m X ransterre
10  completed, 25 g of natural chocolate liquor and 0.6 g vanillin were added and mixed for about 2

minutes. Then, 450 g of caramel base was transferred to a mixer and mixed with 130 g calcium
carbonate, 30 g of magnesium phosphate, and 0.042 g of Vit. K1, and 0.025 g of vitamin D3
powder (400,000 TU/g). The product was poured onto the slab, cooled and further processed.
Example 6
15 A cellulose gel paste was prepared by adding cellulose gel (1.5 g) to 92 g of cold
water in a high shear mixei' for 10 minutes. In addition, a mixture of 1.5 g of carrageenan, 93.5 g
of sucrose, 20 g of fructose, 307 g of sweetened condensed skim milk, and 1.5 g of salt were
blended together. 50 g of partially hydrogenated veéetable oil, 2.0 g glycerol monosterate, and
| 2.0 g of lecithin were preblended and slowly added to the above mixture along with the cellulose
20 gel pasfe at the same time and thoroughly agitated. Next, 200 grams of corn syrup 42DE and
304 grams of 62DE corn syrup were added. All of the above mix was transferred to a kettle with
script surface and temperature control devices and cooked to 245°-246° F to produce a caramel
base. After the cooking was completed, 450 g of base was transferred to a mixe;' and mixed with

130 g calcium carbonate, 30 g of magnesium phosphate, 10 g encapsulated citric acid, 0.9 ml



script surface and tenperature control devices and cooked to 245-246 F to
produce a caranel base. After the cooking was conpleted, 450 g of base was
transferred woeeméser and nmxed with 130 g cal ci um carbonat e, EIAIS8/24554
magnesi um phosphate, 10 g encapsulated citric acid,0.9 n 24 WO 99/ 26491
PCT/ US98/ 24554 caranel flavor, 7 g strawberry flavor, 0.025 g vitam n D3 #
powder (400,000 IUg), and 1 m of red 40 solution (1% . The product was g
poured onto the slab, cooled and further processed. Exanple 7 Sixteen ¢ egg
protein was m xed with 45 g of sugar and then soakéd in 60 m of cold 5
water for at |east 2 hours. Then, 90 g of 42DE corn syrup was preheated to
120[err] Emaﬁﬁﬂﬂdv&ﬁ?témnprﬂﬁvermmlmm Waert(¢00,000 PUA)ydndel ml of
whi pper for 5 minutes. In addition, a syrup nade g(f) 325( g sugar%)293 g 42DE
corn syr uped 40 solGfiog (1%). V\mheprddaetwm;iomdedmtdﬁﬁmb koéled aheé finghenprovessed.
slowy added to . the egg protein solution and allowed™ o m x in evenly.

Next, with the machine still on | ow speEﬂama!mﬁste o 50 g shortening, 0.5
g of lecithin, 0.5 m of stravvberryflav and110 red 40 sol ution
(1% was added al Sn@emsngepmtgnovasm m%zhgnmaksdgtn 68 mlef cold

oxide, 0.044 g_of vitamn D3 (400,000 The prod ct ured onto
the sl &b, %mfeaam M%r%gg F@“BW@TMQ 155 afpddeq to the
except cal ci um CJ tr sed in for.mJI

Exanpl e o SEEPTS s i P WHD AR WBIRgeE o8 fumiptes, 1 apdieien AR Ak of

and 332 oy, Ofgaa s Jiﬁi’é %r%dsywpe, S4B GG LR 98B, Fne SRS
slowly added to the egg protein solution and allowed to mix in evenly. Next, with the machine

still on low speed, a paste of 50 g shortening, 0.5 g of lecithin, 0.5 ml of strawberry flavor, and 1

10 g ofred 40 solution (1%) was added along with 225 g of calcium carbonate, 12 g of magneﬁum
oxide, 0.044 g of v1tamm£3 (400,000 1IU/g). The product waji;ioured onto the slab, cooled and

further processed.
Example 8
The same as Example 1 except calcium citrate was used in formula.
15 ~ Example9

The same as Example 1a, except 240 grams of evaporated skim milk and 332 grams
of sugar replaced the sweetened condensed skim milk.

- Example10 o
The same as Example 1 except magnesium oxide replaced magnesium phosphate.
20 ' Example1]
The same as Example 1, but tricalcium phosphate was used.

Example 12

-The same as Example 1 with calcium from egg shell.

R ' Example 13

25 The same as Example 1 except milk calcium was used.

' 25



The sane as Exarrpl e 1 except magnesi um oxi de repl aced nmagnesi um phosphat e.

20 ' Exanpl e 11 The sane as Exanple 1,
but tricalci MOMate was used. Exanple 12 The same as Exanpcaridsegkidds
calciumfromegg shell. Exanple 13 25 The sane as Exarnple 1
except mlk cal ciumwas used. 25 WD 99/ 26491 p

PCT/ US98/ 24554 Exanpl e 14 The confectionery products of Exanples 1 through,.
13 were cut into individually wapped (foil or wax paper) pieces of from
about 5 to 7 grans (1" by 1"). A taste test was adm nistered to a panel.

The taste test results showed acceptable ratings under both the "chal ky" 5
and "gritty" characterization. 26 W CLAI M5 DEFI NI NG THE

| NVENTI ON ARE AS FOLLOWS: 1. A chewy confectionery conposition conprising
fromO0.2 wt.%to The ecénfBétivhery produdts vf Exaniplesbthemighci3npere sutimtaindividuwally
source, a mneral source, or a mxture 5 thereof; 3 to 18 w.%of a fat;
and fr om a@appedfaiborr@axpaper)pieces of footghout$ to 7 grams (17 by 17). A taste test was

administered to a panel. The taste test results showed acceptable ratings under both the “chalky”

5  and “gritty” characterization.
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conprising at |east one reducing sugar and at |east one non-reduci ng sugar,
wherei n sai d.reduci ng sugar: non-reduci ng sugar ratio ranges from1:0.2 to
1:1. 2. A owope2649on according to claim1 wherein said redudCIjUses/24554
sugar:non- 10 reducing sugar is in a range of from1:0.3 to 1:0.8. 3. A

conposi tion according to cl ai mj |ng rein said non-reducing sugar -~
i's sucrose and sai d reducing Zrtmmmmlmnnﬂt"mrfromth St of s
corn syrup, high fructose corn syriupt cernssys up soli | k% BEEN In
f - REQLAGEDY
A |

syrup, 15 fructose and m xtures thereof and said ratijo o

sugar: nong&%gi ng sugar is within a range of 1:3 to 1:4. 4.

conposi ti ording to any one of the preceding clainms wherein said
carbohydrate is_present ip an amobunt ranging from50 to 60 wt.% 20 5. A
conposi t i oMahW, selgimed 7y one of the preceding clains wherein said
fortifying conponent conprises calciumpresent in an anount ranging from 2
to 32wt . %1.25 A Ehewy donfestionsiyt domposition coinprjsing fronaabous Olnwt. &6 to aboudl 48 srtcVaoh
i's supplied by a cal cium source selected fromthe group consisting of

cal ci um car boq%ﬂiﬁ%g%%ﬁfn%r t'gin%@ﬁfa&ﬂﬂlﬁ&ﬁ@@,%ﬁer&%&wr&'ﬂﬁmﬁﬁhﬂwﬂ :

cal ci um gl uconat e, , calcium aspartate, tricalciumcitrate

tetrahydrate, and m xtures t eof, Oq,7. A cC itign accorai ng oo

cl ai m 6 wher eiﬁ”ﬁ&g‘@ﬁ atPaiamme#!'ec/&Pg?fﬁ%%‘Qrﬁb%’ﬂéﬁg‘R%W‘: 2’n?3t-° ag).ou{%wg. %%fa

conposi tion according to claim1 wherein said fortifying conponent |
carbohydrate comprising at least one reducing sugar and at least one non-reducing sugar,

wherein said reducing sugar : non-reducing sugar ratio ranges from about 1:0.2 to about
1:1.
2. A composition according to claim 1 wherein said reducing sugar : non-reducing sugar is in
10 a range of from about 1:0.3 to about 1;0.8.

3. A composition according to claim 2 whefein said non-reducing sugar is sucrose and said
reducing sugar is selected from the group c‘onsisting of com syrup, high fructose corn
syrup, corn syrup solid, high maltose com syrup, fructose and mixtures thereof and said
ratio of reducing sugar : non-reducing sugar is within a range of 1:3 to 1:4.

15 4. A composition according to claim 3 wherein said carbohfdrate is present in an amount
ranging from 50 to 60 wt.%.

5. A composition according to claim 4 wherein said fortifying component comprises calcium
preseﬁt in an amount ranging from about 2 to about 32 wt. %.

6. A composition according to claim 5 wherein said calcium is supplied by a calcium source

20 selected from the group consisting of calcium carbonate, calcium citrate, calcium

phosphate, calcium lactate, calcium gluconate, calcium fumarate, calcium aspartate,

tricalcium citrate tetrahydrate, and mixtures thereof. /

i



conpri ses cal cium carbonate present in an anpbunt ranging fromO0.4 to 32
w. % 9. A conposition according to claim8 wherein said cal cium

car bonat e i Sy gopgHIENt i IT an am)unt rangi ng Trom 12.5 wt. % t op@/usheriasss
cal ci um carbonate and sai d has a nedia particle size of -
fromabout 2 to about 10 m' mlgmm osition according to_any _one
of the preceding clainms wherelnesa @rt I fying cg rqu:gemg- "f'LHA:thkN §?

conprises vitamin D, vitanmin K, and a magnesi um sourcg. rtE mosﬂmn
according to claim10 wherein said magnesi um sour ce | S—seteeted—F+om-theé

group con5| sting of magnesi nesi u hat e esi um
car bonat e/- ané YOHRAS L&ﬁaﬁé’ég?’hh%am n%&{]? ﬁga@msﬁgaga ur t her
conprises zinc, boron, and fluoride, manganese, copper, silicon and said
vitamn K8§.s mtmpami(m acmrdmgﬂtoc;ﬂupnlsm said Gortifyimg camponenteomprisasicaleisimy
sai d magne5| um is a 20 magnesi um phosphate present in an anmount rangi ng

from4.8 w. %fBorate Prefbnt’in ahImoufit FABTHRSIh ABoR OPfoibodt 3Pwe!%i m 11
wher ei n magnesi um phosphate is present in an anount rangl ng from4.8 to 12

% I b
o Sa) 5 oA BRANBG AbeREA UnbD SR BB 060 SAOET ettt ) monn
vitamn KL is present in an anount ing fromO0.0001 to O, Q003 w. % _and
said car bohydm&ﬁ'ﬁvol?eﬁﬁfi%tﬂ%é@nyg a\CIum carhonate apéﬁglﬁrrglcﬂ%mn@fsheaa

wt.% 14. A conposition according to claim 13 which further conprises zinc

sul fate, 30 rdgepatclesideiofiffom abguti2towbbitlamicsai um fluoride, silicon
di oxi de, sodium borate, or a m xture thereof.

10. A composition according to claim 9 wherein said fortifying component further comprises

vitamin D, vitamin K, and a magnesium source.
11. A composition according to claim 10 wherein said magnesium source selected from the

10 group consisting of magnesium oxide, magnesium phosphate, magnesium carbonate, and
combinations thereof and said fortifying component further comprises zinc, boron, and
fluoride, manganese, copper, si}icon and said v1tamm K is vitamin K1.

12. A composition according to claim 11 wherein said magnesium is a magnesium phosphate '
present in an amount ranging from 4.8 wt. % to about 23.9 wt. %.

15 13. A composition according to claim 11 wherein magnesium phosphate is present in an
amount ranging from 4.8 to 12 wt. %; calcium carbonate is present in an amount ranging
from about 12.5 to 32 wt. %; said protein is present in an amount ranging from 1 to 4 wt.
%; vitamin K1 is present in an amount ranging from 0.0001 to 0.0003 wt. %; and said
carbohydrate component is present in an amount ranging from 50 to 60 wt. %.

20 14. A composition according to claim 13 wherein said further comprises zinc sulfate,

manganese sulfate, cupric sulfate, sodium fluoride, silicon dioxide, sodium borate, or a

mixture thereof. _ —_—
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- 29- 15. A conposition according to any one of the preceding clains

wherein said fat is sel GCWOHSi sting of hardened

veget abl e oi wo®aesr butt er—i at; butter, oil, butter; hydpogrrsoseesss

soybearr oil, hydrogenated v ' d- conbi natjons thereof present

I n an anmount rarging from 3;“@'@&“@“‘”\“‘5&“ 5 protei NTHYE ers—a—i-Lk ‘

based protein nilk conmponent sSekected f rom* he group g

sweet ened condensed skim nilk, condensed whole nilk, d apQrat’e

protein concentrate, total mlk protein, or m xturés thereof in an anmoonht

rangi ng frgm 9 I€L: car | SE | L. QLLs
9! ng :\% ré cﬁt?&p%si‘efon ﬁc&ﬁﬂ‘gst ok YRR Gh AR ﬁP{E%reieéﬁﬁ r%ong g&%ﬁﬁﬁ gii/’x!r{kﬁ%{ng

sucrose a cI'ng sugar select froma group consls
high 10 fructgse _corn syrup, .corn syrup sqljd, high_maltose corn syrup,

fructose, i nv@mmmesmemksmiwﬁ%ﬁqfar:r?ygﬁra r ydgResgated saytsan
to 60 wt% ,16. A conposition according to claim1l wherein said fortifying
conponent i s pildpdnsgenated vegetabla bils,candicombinationthereuf ptesent isGinvamdiint amgting
wherein said 15 conposition exhibits a water activity (Aw) of bel ow about

0.65. 17. A sR&WWLIIWEDh! QACHOLER BhMPHiSds A nflle BREArBin MmAW Bmpoibnt KefelredS -
w.%of a fortifying conmponent” conprising a vitam n 'source, a m neral

source, or a mxture thereof. frpm 4 Y% to 70 wt. %.0f a.carho r at,
compr 181 ng at EPELEE B SaRsfing Pt srndeact it il csiaeied SRiE Ak
wherein said conposition exhibits a water activity (Aw) of below about 0.65
and sai d conf evaporsted milkamilk pyeteingongentyate,; dotal milk piretein, phmixtyrasithereef iniane
greater than 35 mcrons. 18. A conposition according to claim17 wherein

sai d conposi t kmbuiranging fivint 2254 wWti 945 and sdif cirbohydtite odipritay s céribinationlof
car bohydrate conprises a sucrose and a non-reduci ng sugar selected fromthe

Gern” sy, o Bl L4 P RO i Bl S BB

e corn syrup,
corn syrup, corn syrup solid, high maltose corn syrup, ﬁ-uctos?é}invert éugar, and mixtures
10 thereof in an amount rangmg from 50 to 60 wt. %.

16. A composition according to"claim 1 wherein said fortifying component is present in an
amount ranging from 0.2 wt. % to about 40 wt. %, and wherein said composition exhibits a
water activity (Aw) .of belo@ about 0.65. |

17. A chewy confectionery composition comﬁrising from about 0.2 wt. % tg about 435 wt. % of

15 a fortifying component comprising a vitamin source, a2 mineral source, or a2 mixture thereof;
from about 40 wt. % to about 70 wt % of a carbohydrate comprising at least one reducing
sugar and one nbn-reducing sugar and wherein said composition exhibits a water activity
(Aw) .of below about 0.65 and sﬁd confectionery has substantially no crystals with a
particle size greater than 35 microns.

20 18, A composition according to claim 17 wherein said composition has a shelf life of up to
about 365 days and said carbohydrate com{gg;_é sucrose and a non-reducing su;g
selected from the group qonsisting of a 42 DE com syrup; a 62/63 DE corn syrup; a high

e -
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ffuct ose and conbi nations thereof. 30 19. A conposition according to
claim 17 or .18 wherein said fortifying conmponent conprises a calcium

car bonat e pr eg@vbrzE4d1an anount rangi ng from12.5 to 32 wt.%  pciPusofzdsss
conposition according to any ome-of cirainms 17 to 19 wherein said fortifying

conmponent further conprises fr Yo of rmgnesium phosphate and
an Aw between 0.4 to 0.55. 5 ‘Bw @Jnm‘!g“m‘ivored WI‘EWWBW y o
conposition conprising from % of q fortngp‘_p@gnconpoﬁent

conprising a vitamn source, a mneral source, or a"“rx¥tte—t+nereet~drom 3

to 18 wt. % of fat; from 40 0% .t.o, 70, Wt . % of a carhohydrate and fro
Foto 2w, dsossom AP 82 DF 1h MRSt sydo SETA0K ¢l uliorudes hetedt.

accordl ng to claim2l wherein said fortifying conponent conprises caI cium

car bonat e 12.es&composition acnonding teeglginn 8 wherein said fartifydng campengnticoraprises a

car bohydrate conprises at |east one reducing sugar and one non- reducing

sugar and sai tal@6idCaftdnatePaésentinl ah atHoth@nging Foni 221500 | Bsmn%a range of
from1:0.2 to 1:1. 15 23. A conposition according to claim 22 wherein said

calciumc o]

cheny cont 20t | & eerpoRgn BEAHARR T dafih Fo ShefRifteid E%’mé%?ﬁor fiid
conponent, from3 to 18 w.% of a fat; fr 40 % t wh%o{)

car bohydrate cERmA4: %?%EW(/RP ageeshpn W&Faﬁ aBIA{*"b oyt 0.55.

pol ysaccharide or a mxture thereof and from 50 to 90% of a nonosacchari de,
a di sacchal.deA foiit flavored chewy confectionery composition comprising from about 0.2 wt. % to

about 65 wt. % of a fortifying component compriéing a vitamin source, a mineral source, or
a mixture thereof; from about 3 to about 18 wt. % of a fat; from about 40 wt. % to about 70
wt. % of a carbohydrate and from about 0.1 wt. % to 2 wt. % of an encapsulated citric acid.
10 22. A composition accordiﬁg to claim 21 wherein said fortifying component comprises calcium
carbonate present in an amount raﬁging from 12.5 to 32 wt. % and said carbohydrate
comprises at least one reducing sugar and one non-reducing sugar and said reducing sugar :
non-reducing sugar ratio is in a range of from about 1:0.2 to about 1:1.
23. A composition according to claim 22 wherein said calcium carbonate has a media particle
15 size of frc;:m about 2 to about 10 microns.
24. A chewy confectionery comprising from about 0.2 wt. % to about 45 wt. % of a fortifying
component, from about 3 to about 18 wt. % of a fat; from about 40 wt. % to a‘ﬁout 70 wt. %
ofa éarbohydrate comprising from about 10 to 50 wt. % of an oligosaccharide, a
polysaccharide or a mixture thereof and from about 50 to about 90% of a monosaccharide,
20 a disaccharide, or a combination thereof. |

25. A chewy confectionery according to claim 24 wherein said ohgosacchande, polysacchande

or mixture thereof is present in an amount from 20 to 40 wt. %.
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combi nation thereof. 25 25. A chewy confectionery according to claim24
wherein said oligosaccharide, poI ysaccharide or m xture thereof is present

i n an anount WO 99126391 t 0 40 wt C evvy conf ectlonery ac ROTHUSAG/ 28554
claim 24 or 25 wherein sa|d oI| de pol ysgecharj de or mxture
thereof is present in an W 2 to 36 Wy.THIS SHET?JH P
process for preparing a c orposi tion cqnpri SR £

confectionery conprising fr’bm°3 to 18 wt.% of a fat; %to /0
w. % of a carbohydrate conprising at |east one r educi ng sugar and one

non- r educi ugar r.atl

Sugar : non2PedBeR. &3 Bieg Bropuied p S 2 Pigrei o Jbbicelftiae, polyspeshaice
precooked mass; addin rom0.2 w.%to 45 wmt. % of _a fortlfyl ng conponent

to the thus formisups  iscpTRsest I a0 araguat fronb?22 19 36 Wt nf ect i onery

product. 28. A process according to claim 27 wherein said fortifying
conmponent 2110 Ws%ﬁp&pbﬁﬁpﬂt&ﬁbﬁlﬂh&tﬂ@ﬁ;ﬂﬁm dompaisirg mioking acugifertioherym
12 to 32 wt. A process according to claim27 or 28 wherein said
composi tion i @ﬁ&i Mwhet e o I tor -
partially i rrpgrlggég%gtq‘#é uset o %gﬁmencapsﬁpgrégﬁdﬁcf#ﬁb%ug%@ﬁ? /f gl%ut 72%& %
process accordin 0 one of .cl |nB 27 tqQ 29 wherein said

PUrt hes compr PEB SebObRAAts CREmITFing Atdnt GRRreduing SUses 497 9B DR PO MESUERP ey
fromthe group consisting of carrageenan | ocust bean gum fur cel |l aran,

agar, gell an, ratio of from about 1:0.2 to 1:1 of reducmg sugar : non-reducing sugar, and from about 0 to

about 10 wt. % of a protein to form a precooked mass; adding from about 0.2 wt. % to
abr>ut 45 wt %ofa foxﬁfying component to the thus formed precooked mass to form a
fortified confectionery I_Sfodlrct.
10 28. A process according to claim 27 wherein said fortifying component comprises calcium °
carbonate present in an amount ranging from 12 to 32 wt. %.
29. A process according to claim 28 wherein said composition is a fiunit flavored chew wherein
said fruit flavor is at least partially imparted by the use of an encapsulated citric acid.
30. A process according to claim 29 whergin said process further comprises dispersing in an
15 aqueous solution a hydrocolloid selected from the group consisting of carrageenan, locust
bean gum, furcellaran, agar, gellan, or nﬁxturgs thereof present in an amount ranging from
about 0.01 to about 2 wt. %.
31. A prdc&ss according to rzlaim 2§ wherein said process further comprises employing from .
about 0.1 to 5 wt. % protein and from about 0.01 to 0.1 wt. % of a stabilizer agent.

20 32. A process according to claim 31 wherein said fortifying component comprises a calcium

salt, a magnesium salt, a zinc salt, a copper salt, vitamin D, and vitamin K.

33. A process according to claim 32 further comprising adding an encapsulated citric acid, the
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m xtures thereof present in an anmount ranging fromO0.01 to 2 wt.% 20 31.
A process according to any one of clains 27 to 30 wherein said process

further conpwwgggmampLoyeng~%%eﬁr6~i—fﬁ“5 W . % protein and fropcPaisesiass. 1
w. % of a stabilizer agent rocess according to any one of
clainms 27 to 31 wherei n mﬂ! conmponen rises a cal ciumsalt,.
a magnesiumsalt, a zin salt, vi ' : T
=10 ri-sijng 30
LAgﬂﬂp thg mass has

A process according to any one of clains 27 to 3
sccording fo HESEREBHm é?%é{czh@m%e% Rt BB et BRE, S 2ccor di ng

addi ng an encapsulated citric acid, to the preco
to any one of clains 27 to 33.
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