10

15

20

25

30

35

A gell ed food product with high carbohydrate intake
efficiency Field of the Invention This invention

wo edoaties2s 0 a gel l ed food product, such as a gP@TEP2009/052346

able to deliver an efficient intake of carbohydrate
during or after exercise. Background to the Invention
Provi di ng an opti mum supply of nutrinents and energy
to the sportsnmen and sportswonen is the object of many
commer ci 3| baRM 186@ Préd it Wi Wigh cabASAr e GntARke @ffi@hey
conventionalr nutritironal concepts and are based on
conventional ingredients such as fruits, cereals,
skieldof theAryentiolher s and chocol ate. Some sport food
articles are nore el aborated products and have been

p en to.hav positi hysi ol.oqgi cal, effect duri )
P P Ruge F el Rrasilit iRt Sy 0 @t 418 o detiver
( me)liycieat intakeodt danleolpahiyte dunmgr @dfemiexbroese.  of

m nerals that are lost in perspiration during

exercise, and the supply of energy. Supplying energy
t@ackgl‘(slpult(sﬂimlmmmnen can be done in many ways :

Many cl asses of nutrinments can bring a substanti al

amount.. of calories in an adequate matri x. Fat,
pPé@\@ﬁH@ ah PR EYH @3 @ﬁﬁmﬂnﬁs BPfl igcEwe rtwh@ sPpHemen and

pEits weHEn 1&&1@%@60‘& (BIBIna anﬂflelbia@rza& Pirdb @It | M/arglf of these are

t t |
fE?Sﬁ‘ﬂ‘:@rn%ezP?Wa n%“%gl%ﬁls Bopier il Bheb g haEomentional
f a@redmdtsemdn herfruiycerenls, hwgmsiyhmw;l féb;ers eemnil olsoclate. Some

EEM %P@ﬁei%resﬂl%é e%t%B%tte(-ir ?fo BQGIPg (ggge[o have 4

e quic sorp I on
t paw@yg rnhézsioé@glém effeet éhlém@e@r @ft@m&eir@m .s Anwuigdthe key areas are

C%'@fé@h&dr%ﬁbﬁ & Weboay, ﬁf@%}ﬂel@ﬂcshﬁl@ﬁf Q@Y - m-lﬂ'é@als that are lost in
spor t snen . Woren encou(fﬁ@ ticular situa b
tﬁSfSpHF‘Pﬂ% t FXETHSCt Yt ?Lgﬁpab( %&@E%?@’e URR 18%[?@!‘?¥gy to the
Ofspdjﬂﬁﬁnélo add amamm?dn der dovge o mauytw@lfst eManyeclasses of nutriments
F X rt o0 n conyenl

e A s RsPABh L RBO R Oh o BERES Ju B KGR Bkt proteins
band tchﬁmdwdmﬁes q:xmaltbngg energyvo thejhumae body. However the speed of

bio-availability of the energy to the muscles is of particular importance for the

sportsmen and women. Delivering energy in a fast and efficient way to the body
muscles remains a key challenge of sport food. The energy has to be made
available quickly and the digestion, absorption and transportation of the energetic
nutrients should consume itself a minimal amount of energy.

The sportsmen and women encounter particular situations that bring constrains to
the form, package, and amount of the food consumed during or just after exercise
: For example sport food must be not only conveniently packaged (for
consumption on the go during exercise), but the amount per single serve must be
adapted to both what the sportsman or woman can carry and consume during
exercise and to what their body actually needs and can absorb in a specific period
of time. Too large portions are not only inconvenient to carry but also totally un-
adapted to the need of the body; too small portions will not bring enough
nutrients or energy to the body. A specific energy density (kCal per gram of
food) i1s needed.
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adapted to both what the sportsman or woman can carry
and consune during exercise and to what their body

waedoabdsys needs and can absorb in a specific peCT/BE2004/052346

time. Too |arge portions are ngt only inconvenient to

carry but also totally unadapt éd to the need of the

body; too small portions will not bring enough

nutrients or energy to the body. A specific energy

density (kCal per gram of food) is needed. Studi es have

al so shown that energy and fluid replenishments of the
h&tehebbame also iskewnwhatrensr gy aié dluadh repleniblsmeantsicdl thg human body

C |

PG Sn SRl R AL DTN LS vt
dirultipleesuatlt ligeid igfake pipyides grbekier belapee tq eéoody durmg exercise.
r Shﬂﬂhﬂ?'lﬁtaﬂ@@ﬁmﬂﬁ@@ %la@lfvel%ﬂﬁf(ﬂ@&t' QmBQﬂﬁ oﬂ @ﬁél@@tlc food during

DB R dC SRS 4 ER AR, WSO G AT b Pl G A can thus

Lastreaseuthe om:ralllqasfqrmlnee.over al | texture and taste of

the sport food is critical to the actual bal anced

i ntake. No sport man or wonman will actually and

r épstabetingt lﬁ@ﬁts treovirall igxtaxeped sastaohdie spurafas i@ aitical to the

Whomnd] BalaetEdiBAKE OO0 FRAE el 8F wWohMAWIANScth P OB repeatedly

sport also prevents the consunption or certain product
i RORHENGAYRGLS Wlé?&r ngiagiae m?e wat\@fonlgﬁs &extpsdgfaod.  Particular

s yig&nsbinesonge § (ﬁ@éﬂsi’d)gpreﬁ/aﬁts hh@ hoabampudﬁe o@lcett@M product in the

tenper at ur e cout door rganol e
P RS dpH Tl Rl B BasenDel C3RmRPIGHP figering: for high
deltitude oa lpmmmperahﬂe outdid)oraspmtsl)l yTheldrgaroleptec properties here

OB{éeme ﬁ@ﬂrﬁ‘ﬁé@ ﬁﬁJ ioﬁpﬁe@%h\%? atc&%flﬁ {VI?H ta@ﬁltaH\é deliver the

sense, 1 n spor |on 0 use
n @pﬂmﬂrﬁ@@rrm r@p&mq@mm@ éhe bedy.a bpthat sm&@d Ut $poTé mkrition, it is

agritiaglt 1@, useithe ,nohe@éﬁi‘lif(%ltld&iaff ‘fb@farﬁ'étéfsa&ﬂé Y88 pPoduch sich as taste,
synergistic I%lﬁn he nutrient conpasition to
| ﬁ]s?ﬁr CXiaE Vha p%];r?‘%tlﬁ‘éf’rﬁle\?\ﬁ | 0§ hsDIRES el Yaxit Withz ghe nutrient
b@ldl'd)ﬁttollﬁSL&e\m%/t thbapomérhhn oxpﬂnmtz[ﬁ;ulvegz utilize the product in a
ur

Bﬁ%%h’?ﬁ"?@i%ﬁ%ﬂ% o SRR TR akS B LGSR Y,

exenplified in product having a chewy texture: The

rghat {feldy TRAYePILUGA! 1208 MysTHB¥IcAP effect is best exemplified in
product having a chewy texture: The relatively long mastication of chewing a
product (such as gum) induces an increased secretion of saliva in the oral cavity.
In turn, the presence of a relatively high quantity of saliva can induce a better and
faster absorption of the carbohydrates into the blood stream, making the glucides
more readily available to the muscles. As such failing to provide the correct form
of product delivery will gravely impair the balanced nutritional intake of the
sportsman or woman during exercise.

Sport product are usually transported and stored under stress conditions : high
temperature or low temperature, mechanical stress during exercise (i.e. transport
in a pocket, backpack or sport-bag) can induce damages to the integrity of the
food product. Complex products, especially non homogeneous products (layered
products, liquid centers, etc,...) are obviously more susceptible to such stress.
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product (such as gum induces an increased secretion
of saliva in the oral cavity. In turn, the presence of

wa2ooehegsey/el y hi gh quantity of saliva can i nduB€r/aP2009/052346

better and faster absorption of, the carbohydrates into
the bl ood stream making the gluci des nore readily
avai l able to the nuscles. As such failing to provide
the correct formof product delivery will gravely

Ll th d autrition
s BRldinieh PR RIS el bl BF oL PREGSP il Selivers gparey to the
ususkleg in thmppst ¢iddienidndtrapiddvander stress conditi ons
hi gh tenperature or | ow tenperature, nechanical

stress. during exercise (i.e. transport in a pocket,
bddREaiska deed JoF a-pragyicteds] vermgoeptiawRgRISTEY WiHie being palatable

| Rhe ﬂ_tfwﬁq% @ adelifafeaedups prlvler tEBEROANMMEPHUGI0% situations.
especi al 'y non honogeneous products (Il ayered products,

liquid centers, etc,. ..) are obviously nore

sU$denptd Al meddof@rupfbcmbt elss. Whaldehboebe tieratlyi sttactieeduch as to
f EQH? delivers energy to the
ngésc&?eez@?éﬁ?&éé&?f%égé e %%%rgﬁ% and rapid way. There is

a need for a product delivering optimum energy while

bei,pg: Rah 3a8! 6y %Eoﬁﬁé’t‘ 19t ¥An e ?recérﬁﬁﬁféﬁeddﬂhg exercise and

order@eil?, be consu In sp ort situatfions her. e |§

ndEd eﬁr%&l@?@%tﬂ%’tﬂtd’ ANSEHEO esﬁ%ﬂlSP]?S in a fast and energy
aefﬂ(ﬁ@ﬁﬂwgysuch as to secure its repeated use during
exercise. There is a need for a product that can be

easi |y consunmed during exercise and that delivers an
ofiheraum cammdnior afpredestghattddfitieatiyndetives dnergy feagte rangtles whilst

e . ef. | I egq f . nr . .
T BB P yTPE SRt ST e uRUBRHER ayrine i
netteseixgecipdpai red by the usual slow down in the

di gestive process during high stress exercise. Mire

cifical ere.is a o deljver a che or
‘Pf@oSPFB‘éJH’aHVo & iy haeed 40 3ﬁl§wrya CORYY Al eﬁ'ffom groduct that
S mdsetsslmnéwmab@ tgx&recspss)etsmad dunaie gekdivensd engidglivém energy to

t he nus n.th §ff|0|ent way.
€ mUSC es £ 1R 10§ dRRen

Generally, there is a need for a food product that delivers the above benefits or
mitigate the above negatives while being stable during an extended period of
time, without being affected by aging even under stressed conditions. More
specifically there is a need for a food product that does not melt, leak or harden
over time.

Summary of the Invention

The present invention relates to a gelled food product. comprising a substantially
liquid center and a gelled shell. The gelled food product comprises fructogenic
and glucogenic carbohydrates. In a first aspect the Glucogenic / Fructogenic
ratio of the gelled shell (defined below) is within a define range, between 1.5 and
2.5, optimally between 1.8 and 2.2. Additionally the gelled shell comprises at
least 5% of gelatine (w/w of total dry matter).
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Generally, there is a need for a food product that
delivers the above benefits or mtigate the above

woegatiosses whil e bei ng stabl e during an ext ended/peronwas2346

of time, wthout being affectqﬂ_by agi ng even under
stressed conditions. Mre specifically there is a need
for a food product that does not nelt, |eak or harden
over tinme. Summary of the Invention The present

2Tt Refar R ivbfid SR f (LI PElPBRERE Eiffheing and
gettfetndnud spytaiding peodnnt] pesfefablictcogemineblends a relatively small,
9 L‘Hﬁ@-@%?’,cc}fe%{:)%’ gm&%@tﬂ%ﬁ : cah%@cé#sﬁtﬁ%edaéﬁﬁ?te%lﬁgﬁé]lvleniently during

G ucogeni ¢ | ctogenic ratio o e ge
( qepftperaelsewgnd Bahhanamenhansed sabilifige, between 1.5

amgl Zrdthero Qt%hé@' lthe bptcde@n idvéhtdnd also? .coffitisel opkt Y functional
t he Il ed shell ri ses at ast 5% o el ati.ne

co I )
(WSFEEn oy $HCPary Raiteinr) mahel CFage Hooous: bagting flavous.
i sitamphs arabthe like. a per f or mance enhanci ng and
per f ormance sustai ni ng product, preferably consunabl e
as arelatively small, "bite-size", chewy product that
can be consuned easily and conveniently during or
after exercise, and that has an enhanced stability. In
anot her aspect, the present invention also conprises
ot her functional ingredients, such as caffeine,

MBHdTdesceipeionnef thedyaiwing tingling flavours, vitanins

and the like. Brief Description of the Drawi ng Fi gure

1 shows a schematic representation of a gelled food

pFogiuet]! sloows disnberhatic nepreseneatidnoot a geDed dodddroduct according to
DascilRhi; of the Invention Definitions : In this

SpE‘CIan cation, the following terns have the foll ow ng

meani ngs: -

Detailed Description of the Invention

Definitions : In this specification, the following terms have the following
meanings:-

Fructogenic carbohydrate means a carbohydrate whose structure comprises a
fructose monomer.

Glucogenic carbohydrate means a carbohydrate whose structure comprises a
glucose monomer.

Of note a carbohydrate can be both glucogenic and fructogenic (e.g. Saccharose).

Gelled product is a product that is substantially solid at ambient temperature (i.e.
in the approx. range between 10 and 40 °C). Gelled products are characterized
by having a relatively soft and chewy texture. Typical gelled products includes
gelatine based products as well as products based on certain types of
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Fruct ogeni ¢ carbohydrate nmeans a car bohydrate whose
structure conprises a fructose nononer. { ucogenic

weanbobnsely at e neans a car bohydrate whose st r UCPCTI/EP2009/052346

conprises a glucose nononmer. Ot note a carbohydrate
can be both gl ucogenic and fructogenlc (e.q.
Saccharose). Gelled product is a product that is
substantially solid at anbient tenperature (i.

o SARRBLBs HENARL BUY REC IS st Rl e, M

agdllahgum, pestirusasd cEliplosalcoggloiads.pr oduct s i ncl udes
gel ati ne based products as well as products based on
certain types of hydrocol | gi ds_including but not

| Shek seeans thapyisgsenetire af dierfapd predusitches, agars,
gellan gum pectin ,and cellul ose conpounds. Shel
means the outer structure of the food product. Al
references to percentages are percentages by wei ght
(of dry natter) unl ess otherw se stated. The invention

;ullf‘% F? t§ %e!r(?e%&a{%(g datrg r %gyééwtt%ge%gw '\&Zé gl%tequ dr¥hmatter) unless

sQﬂ@‘é{ﬁﬁel%&tW liquid center will be liquid or

quasiliquid at a usual roomtenperature, preferably

bet ween 10 an 40c, refer abI y bet ween 15 and 30
ﬁ“ﬁri&"%é‘tn %tFértQkﬂ gel iqdo gkt ROMBEHEMELHSU %Plllt&ily liquid

f @@ﬂep aad lanelléstheH 2r ma&%%dtﬁllgfqmﬁbl ceh®r KﬂQV%E 1iguid or quasi-

e tlonar for ex f or ca q o

cHRES ot & Tl pmat iR tyer it Pofetflgline 40%. more

cendferabayndbetheegellbedndhdDl °Camndaweosa gidfembintat 20°C.  Non

c | f r

HASBREEheAR, oLfEd TEATROILS LEVHR 2 phisBy 4 2qndsy' fig known in

seprigetiordyedor eAa@@le doric ﬁaladiét r e Jiquidycentes sofurgounded by a

debfjyershenf d'TfHeehﬁﬂfd %@hieY%nd m@é oMl dsigar '&aﬁeﬁ‘ﬁfe' b different
froma parti.cul ar t.rix avi des.

i ﬁ?@@P?Wnofort Fng Sdﬂé?mﬂfyog Q@VP‘tll'ﬁg pﬁ#ﬂé &F?Y@P%ﬁtf stage delivery
me€ hai ftdlors esidsdfne sangbriy heffecay allsh,ngidheakagetok alhewvs for a

| 'dgf’lxlléjrycgp dffferent actives that would each benefit from a particular matrix.
The shell provides for the integrity of the product by securing a sufficient
mechanical resistance and thus avoiding leakage of the liquid center.

The gelled shell comprises fructogenic and glucogenic carbohydrates. The gelled
shell can comprise a variety of glucidic compounds. In one embodiment the
gelled shell comprises one single carbohydrate. In another embodiment the
gelled shell comprises a mixture of 2 or 3 or 4 various carbohydrates. Preferred
carbohydrates are those providing both an easily assimilated source of energy and
good organoleptic properties. Sucrose, glucose syrup, glucose and fructose are
among them.

The carbohydrate composition of the gelled shell is characterized by having a
defined Glucogenic / Fructogenic ratio. The calculation method and examples of
calculation of the Glucogenic / Fructogenic ratio are provided below.
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The gell ed shell conprises fructogenic and gl ucogenic
carbohydrates. The gelled shell can conprise a variety

w@booghessezli ¢ conmpounds. I n one enbodi ment t he PEl/ERIH09/052346

shel | conprises one single carhohydrate. In another
embodi ment the gelled shell conprises a mixture of 2
or 3 or 4 various carbohydrates. Preferred

car bohydrates are those providing both an easily

R
f pqmtpused detvearohd them. 5 Th&hearthohgde as evitlhimpibisi ditednrange, the
oﬁr% | ne Jggalvgcfoﬁfi‘@ |tfls}ti the %ﬂ@’&th%; lof %ﬂe@ﬂr Q?(Yﬂlr&rﬁohydrates) to the

ucogeni c Fruct ogenic rati
crusglestis ontirEzebd TAs Fashelnsiras seprees f Angtgoarcofuiekly absorbed

Gtﬁtﬁfg%t ek &igedtiive G.Ife%g QRd Q{e{r@p%@ecﬂf& tHy @M‘s@l[@: g @tfis%lﬁb@d without
vent.ors hav un ucogen ruct ogen

 BE UG thsriPiien b s GutpPRonicn fof & Ghiaiy itization of
V\H&ﬂ gtlvese Qtespectﬂle\hy tffucmstemeemm@id amhgenspgdnters. Both absorption

b f

(Eg%%a (gkﬂ%c 3;1?1 &%@%)hf)&ﬁ ﬁéeﬁ Mt Ih%(ﬂ% gﬁéﬁ%al effect is
chﬁﬂiﬁ?@lﬂ@tﬂ@e %aud@l:e tyopf élitfersglyrcas of @uﬁrg& {0 &tﬁsm@ds Also, it is
E@é&ﬂ‘at&@ §h4li tﬂ@setnlei’ Yécﬁt‘ﬁ‘ed%daﬂsb%‘ﬁﬁ@ It gfr)]&‘? thd ?nolecules to the

cles i t hout bei ng bo
t HEBELE Sl%ﬁ@mpéﬁ%%@§h¥wﬁﬁe%nOV|des for an optlnum
utlllzatlon of the gl ucose (respectively fructose)

ceptors rters. .Both a tion pat
( @53 gld ’?]FE t° s& UNEI Fﬁ gﬂ ‘g%ﬁ“ﬂ%él ? Ct%gemc ratio is
bbasfdeni b7 afd 23t [h sanobiserembodimenhe baraecdmibid am(y 2a¥ or between
t h ces 1of A b A
spg)ca?&l? 1 tIlE OP%%Q%(H}GI%S; ﬁ?ee%%ﬁegﬁ tth@'r%t‘?o 1%5 d gr about 2.0. In
t PERS pmbpdtm@ltnmfeélm elgveRtiQihe thusdicdls gxdibits such Glucogenic /

C!F!E‘iﬁ’cﬁf)géﬂlé’ %ﬁ{oé OYYe hRGthet BnodiRBROBoiEMe Self B&d the liquid center
i nvmgtl on, G ucogenic / Fructogenic ratio Is

b&x o sugh fa%ﬁH 2.3. In another enbodi ment , between

1.8 and 2.2 or between 1.9.and 2.1. In one enbodi nent

the invention the ratio is 2.0 or about 2.0. In one

enmbodi nent of the invention, the shell exhibits such
Aleovgemomal /geHed prodients erer asuably. mhde &oot kBncose syrup and sucrose.

erpedi TRty RRHR 4 BRusithic ARFLdEEIL Bl HoF B0 G between 3 and 7,
most frequently above 5. In comparison to conventional gelled product the
desired ratio of the present invention induces a relatively high % of fructogenic
carbohydrates in the composition of the gelled product. Such relatively high %
of fructogenic carbohydrates can be delivered by incorporating in the
composition a significant portion of sucrose in addition to the glucose syrup.
Sucrose, like many other sugars, however tends to crystallize. Crystallisation of
sucrose (or of any other compound) is highly dependent of the other compounds
present in the composition. Gelled matrixes are more susceptible to
crystallization of sugars than fully solid matrixes. Gelled matrixes exhibiting the
claimed range of Glucogenic / Fructogenic ratios are even more susceptible to
crystallisation.

The inventors have found that crystallization of sucrose, or other sugars has a
detrimental effect on the quality of the gelled food product : First, crystallization
induces a hardening of the gelled matrix that is detrimental to both the taste, and
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exhi bit such ratios. Conventional gelled products are
usual ly made from 3 ucose syrup and sucrose. They

waismwalibop2exhi bit a G ucogenic / Fructogeni c r apCDEP{009/052346

about between 3 and 7, nost frequently above 5. In
conmparison to conventional gelled product the desired
rati o of the present invention induces a relatively
hi gh % of fructogenic carbohydrates in the conposition

Ny ; h .atqi i gh, %.qf
O 1598 LeBPEBHYE 1 SRR EOGHRD of e product
i Aborsholl decoges harhand braabsblei wrer ainsd. gihisiis ampopiontly aagative in
f’?‘}?é&{t@ﬁe"oﬂ %él;%ﬁﬂir&ﬂx?&s 'hﬁwtn & Hhﬁ‘iﬁ%%gte?}/{xélﬁ -ca%ﬁ')f’@gze leakage of

e_naqy ugars, owever te (0] CL¥St : .
Ciiies diguid santesn vath sipwoaesockteddrawhadishe A e rispstatiization can

i snchicahd Yneganeadenheofintihe ket &RIMRAMANSPPEASANS ofthe gelled
mat ri,xes, are no

t Brodi Ll ke S UG OOk oot G ISBRG (eCHicall less able
med be xeasurzed wath thet apprepriste Hrdajuenoyg duhegaxatoisdta delgeer its full
OEU%'[H}%%gﬁ%@lé- Fructogenic ratios are even nore

ptible

susce o crystallisation. The inventors have
found that crystallization of sucrose, or other sugars

hg$ (Re ABhIdxTRIT %élaﬁﬁé %BBta?fﬂn% "fel&ﬁafd&d}’gﬂfdukﬁ? tB88lih&htors have
food product = First, crystallTzation induces a. i
hg(PlHléﬁﬂHﬂé Ppgekafae g?e| Waerﬁa@f? Mtxleaplas”q & Y¥lertoriBHigAte the negative
b@ffect:tffs f‘@fl tmsfc?ati\?ﬂjtﬂgﬁgh Efﬁigttll}g?li@fc?fdtaﬁlyﬂfﬂé Ldﬁtsucfds_lqaécﬁﬂent. In
negati.vel y affect . st abi 0 product ; 0

o o Bl ¢ 1R a HiaTPE sieking carsin 8 et 626, Geast 79, at
i hgmot Bant dtylenstg %oy én ianothee emobidemienyfthgeddl@chepcadaot s at least
hayé [ Ui r it L Pr.avo f

CRe TP a4 LhBoBRRCR! el BB P ey S e A EEREnE contents. In
AnBether srbadimeat beth dlm Shﬁliw@d thenbgutd gentehgrpbif any of such

t Qélaﬁﬁétc%h%n@@@lﬂﬂo%%ﬁ'th@ﬁﬂﬁﬁf 86 Bis fohRn@fh IR@id or substantially
pﬁ.odu ts. In turn this nmakes the product |ess

at'flreti ve and technically | ess able to be consuned

Wi th the appropriate frequency during exercise to

deliver its full nutritional benefits. In the context

of gelatine containing gelled food products, the

i Wihowr beingvbound by the theory, the inventors believe that such a high

gelatine content modifies the interactions between the molecules of sugars and
the gelatine matrix. The mobility of the molecules of sugar is considerably
reduced; hence, the speed of crystallization of molecules of sugar is slowed
down. The higher viscosity of gelatine matrix with high gelatine content can have
an impact. In another model, yet speculative, the inventors believe that the
interactions between the water molecules, the gelatine matrix and the sugar
molecule is affected.

The context of a gelled product having a liquid center is of particular importance
for the invention. Indeed the liquid center generally comprises sugars that can
crystallize. The liquid matrix of the liquid center enables fast mobility of the
sugar toward the gelled shell. Hence the liquid center tends to enhance the
crystallization of the sugars and thus renders the negatives described above more
acute. It is believed that the claimed gelatine content of the shell mitigates the
negative effects of the liquid center on sugar crystallisation.
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found that a gelatine %content of at |east 5% is able
to mtigate the negative effects of the relatively

whe@h/1695ext ogeni ¢ car bohydrate or sucrose contBCIL/EP1009/052346

enbodi nents of the invention the gelatine content is

at least 6% at least 7% at |east 8% at least 9% In

anot her enbodi nent, the gelatine content is at |east

12% I n one enbodi nent the shell exhibits any of such

gel ati ne contents. I n another enbodi nent both the

shell and the liquid center exhibit any of such
galhattextara:md elmwsinggiropenty bf theefdodqupduadesgegatlyasfluonced by the

ldoﬂﬁn@ ﬁfé% ?)ﬂ?ﬁ(%sﬁg(gﬂl %élbédl fo%Hbéjr})duw ’t{éﬁu}%rok?/?dengn inherent

entors 'l eve such
lgﬁtacj@mam. the UppRT BAd Okdle Llaking eniet.c A spMsrRMbodiments of the

betweeont ﬂfé ﬂﬁkﬁﬁulﬂtnegelgtﬁnfﬁ veReRt @flﬂlet ih%fllgl@,'l@isl Mn 30%, less than
ggh% k! egsﬁ]i;ar} Eg%:eéxso%fqgﬁe gphgé: (E(ﬁl&? of e 1nven’aon provides for
cay sipainhwm aextore Ofe. mhle&/g/u wath pzﬁrtlsugmrharmesh anddludatren in mouth)

t%&ﬂ%{tes &Cﬁ% L e\!ffﬁc erﬂeib%fﬁ?l%n”& {hlexca%&@hd?ét%? Thg texture in

atrne con ave an
y@trnslpéum%aumetlculwepawémfou@ behstipagon Hamey mglting in mouth,..).

i %ﬁf@@tﬂlgﬁ?caﬁ%h"fﬁﬁ@ staﬁ%a%%h&ratlﬂﬁl ?&%Iﬁ% of‘ahﬁ 191%' c%h'té}ehardness

natrh ﬁ,ﬂ t he sugar fected contex
oft dhgshe dsw%d%?p%sav%gmé g¢lating lewsls @l W@T lpfsynergistically to
p@ﬁhz_lrﬁw the dffiplent aﬂil@Ee fod rth& Q@rbdlivyﬁfdtb@ MThdtndfaetént igtake tends to
id center ener (y rlses %grs t hat can
GribER

cF e RS OIS fip gy 9¥9%i d center

enabl es fast nobility of the sugar toward the gelled

S!ﬂrﬂ)b Fﬁ)‘?) Eltﬂteot{ th Eﬁxﬂen‘ﬁ%ﬂttﬁé %A gf*gﬁﬁlg&rrgmgﬁtihgﬁe gelled food

crys on of € Su ars an

nﬁgaiuc\t/,ess dp@é\mrbél@%tb@xﬁe ur.epedetably |betweehellvevagl 05%most
t Badfetdb®y GLAIERASYR! Ald BEYCOThERNe &éifélt h&hl be between 2 and 5

ates the egalve effects. of t UId ter on
?5@%? DSF &8 Of SHORR, MHECTE b HPBV%E%2&1E O pReplepey gram of
oprddnetf Qﬁdmer@ﬂbl@dlmeslt @f elad ﬁrwelnnbh Lsanb edlly drlealid for both the

ne_cont ent. ,The e of l | f ood rod "
Ol BN Dl spES B RARG Fha@leod Ao 5P T the shell
t balygellat dme eododenent the pmducenb@dl ntarsigedfprodhect having a total
weight of between 2 and 20 g , more preferably between 5 g and 10 g, most
preferably between 6 g and 8 g. The size enhances the frequency of use
(continuous supply of energy) while delivering the best amount of energy on a

given time and diminishing the energy cost for the digestion.

The gelled shell has usually a relatively soft chewy texture. The shell can be of
any colour. In a preferred embodiment the shell is translucent, more preferably
substantially transparent. The inventors have observed that crystallization of
sugars in translucent the gelatine matrix is very visible and leads to the
deterioration of the visual property of the shell (i.e. induces a less translucent
shell). The inventors have also found that crystallization of sugars, reduces the
attractiveness of the food product. This can be linked to the hardening of the
gelled shell. By providing a gelled food product that is stable over an extended
period of time, and that does not harden, the inventors have found a way to
actually enhance the repeated use of product during exercise without
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i nvention the maxi mnum gel ati ne content of the shell is
| ess than 30% | ess than 20% or | ess than 10% As such

wo bmogedsked product of the invention provi des POI/ER2009/052346

optimumtexture (i.e. chewy, wyth particul ar hardness
and duration in mouth) that facdilitates the nost
efficient absorption of the carbohydrates. The texture
in turn induces a particular pattern of use

R PESsbE o By B cBe TR B b ARE MR pinimizing the
| |1(qsla|q:f qerge (dueh‘m thaseatmm oﬁ]barghgbductshgérs such the energy intake
CAURAS ik bRk AR el @l lyellﬂ‘?a\hﬁlsé 11?%[{)0%4‘11 and sportswom. n,

synergi stically to enhance t cient intake of t
carbohydrates. That efficient intake tends to enhance

pEﬂhE? ﬂqﬁoér}ﬂod&ﬁ%ﬁr%lﬁ&bﬁé&@ﬂl@f ﬁl@gre@PéﬁfsC inS&te Jréfe@iMly one or
e

t.of th t % of
RS AYERSiRt HOTHs S o do prrats 1R wabiliongusr time of the
4@%dmd, &Spronpotaige tiebencre tdetienrys 6ffacasret yo H%EDnsther ingredients can
| % 0 t
%8 S(eél%dymg}‘s 18‘@%% ﬁ%a" @ﬂ?erléeg r{%%l‘{g@ it {jréi*é(st ‘111%@84; ¥mgﬁﬂg flavors
bésumberasz Ychunan 3p@prKealexpaet gvramlbnarpald@hwe) | RO ﬂavours
gﬁ%@hféﬁ%s OfooldNthid KEHER! sith 8¢ %Ianfh%hu %§rr§%@en‘éﬁ| hibihfE, starches,

t theIJb uid center and the she not her
cABYEi FERNDE BHB SFHAY Y hDECT B O] hléosser@mpem OTRixXgpe thereof.

e hofdime i é)d%tﬁh}ﬂé odu et funstignalbéffert onzghe PERBYLE rb!t@vaﬂwalertness

nor e referab
pahtiBis &5 s sestey B Lo Panurenyd RS aEinge 3R bneral.
8 Sgch Hdditrinak iegrbdieoesan fbe preseianayie shellsd the product, especially
( i [ rd
b RET SRR sObiFY SO pHlicf Rl theHahidbenser
the energy cost for the di gestl on The gell ed shell
has usually a relatively soft chewy texture. The shell
can be of any colour. In a preferred enbodi nent the
shell is translucent, nore preferably substantially
t mznsqnﬁe espectd the iinvertionr selhiey eoofhs enseedf t}hﬂtiescrlbed gelled food

ti f t |
IR Bl o ety CebbBPue iR g g B alip B uring and
offtthexercseaal Plprsope reixgrase trivecashelthe hnmedidtedeeédomenergy to be
| 5% &4RPSHEEEMd absorbed. By proposing the above composition of food

product the inventors have isolated a novel way to delivers energy with high

efficiency to the muscles in a convenient, stable over time and attractive format,
that mitigates the expected negatives of such delivery.

Definition and Calculation of “Glucogenic / Fructogenic ratio”. The Glucogenic

/ Fructogenic ratio is the ratio obtained by dividing total number of glucose
molecules over the total number of fructose molecules in a theoretical complete
hydrolysis to monosaccharides of all the carbohydrates present in the
composition.

For example:
Mix consisting of
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shell). The inventors have al so found that
crystallization of sugars, reduces the attractiveness
w@boovhesstod product. This can be |inked to thBCT/EP2009/052346
hardening of the gelled shell. 18y pr oviding a gelled
food product that is stable over an extended period of
time, and that does not harden, the inventors have
found a way to actually enhance t he repeat ed use of
u,t dur i X€erci se w thout conprom sing the
%VE%I @#&%gg&’g‘?ﬂgw ng or taste, and while m nim zing
théO%Emroifru@m@y (due to mastication of hard
p ini ake during exercise
R%%C(%l:?%cgﬁf i llte%ﬁn tB%@m@ neggyo i

can be ac ced in sportsmen and sportswonen.
The gell ed food product can conprise other

l D91f0©d1%€ﬂlgﬁh fﬂ‘iﬁ@f&,ew&ﬁ%@% Yhi@hefrQétoR®cori @?M}ﬂﬁ@%ﬁtams 45 %
g %{Eggglg 3 l)y to pronpote the stability over
Ot @ 0P or pronoting the energy delivery
eRfartlol@lmcygeﬁlihéFom&tegeﬂiongSﬁn:t@Scan be selected in

followwng list : caffeine, nenthol, vitamns, flavors,
ti ngl ing flavors ésuch as Si chuan pepper extract or

ci ARftaIsaedhadese, = eBUl fegtope avdab¥; ghiceser vat i ves, food
U RiaGkRIRES &HG'?F‘T‘&ctES%éHlE‘&Q’SOFW:EQQeenan al gi nat e,

st arches, gars caroube gum gellan gum pectin,

cel l ul ose conpounds or m xture thereof. Caffeine for
exgow)/oe;ab@m@se‘ unctional effect on the netabolic rate

al ertness h can gy delivery to
mseradonarap giekor i FRERhIRI"S ch addi i ona
i Rgtiedikewogeran / beugipgsrat= (50 + he0sh&d & 3fl t he product,
especi al |y when they enhance the stability of the
product, and/or in the liquid center. By some aspects
t Adei Wventiporvibnerede durihes ilistisfed by tdewncede the following
gekh@flel ood product for providing an optinmm
carbohydrate intake and utilization during and after
exerci se. Physical exercise increases the i mediate
ng&xdniple lenergy to be fast transported and absor bed.

) . [ f d
P EHEBE Rof O QRIEHRETRE Lo (i B 5<BEY <BERE Eiar gfroposed
wiFrigurbi lgis e fillestenton obatdwledudollguoidnctaacondiegiterthe invention.,
e Vit éot\ﬁ% lef&hefl Sodir sﬂ%g%ﬁgﬁ? rsﬂ%undllﬂ@tthg‘s{lbﬁaﬁt‘?ﬁly liquid

negat | ves o
center Figure 1 can be an illustration of the product of example 1 which

composition is detailed below.

Composition of the gelled food product of example 1 :

(% w/w of dry matter)

Shell (92 %of finished product)
Sucrose 56 %

Glucose syrup 33 %

Flavors Less than 1%

Gelatine 8%

Citric acid Less than 2%

Wax (food grade) Less than 1%

Liquid center (8 % of finished product)



Definition and Cal cul ati on of "d ucogenic /

Fructogenic ratio". The d ucogenic / Fructogenic ratio
WO soobhedseat i 0 obt ai ned by dividing total nunmbePCDEP2009/052346

gl ucose nol ecul es over the tot 1 nunber of fructose

mol ecul es in a theoretical conplete hydrolysis to

nmonosacchari des of all the carbohydrates present in

the conposition. For exanple: Mx consisting of- 80 %

[ pg&ogkbucose] - Z;Q%[pure fructose] Ratio G ucogenic

/ émé%%ﬁ%gﬂ’@:ruct q%e/ = 4 - 100 % high fructose corn

corn syrup-55 contains 45 %

ose and 55 % f ct ose) Ratio G ucogenic /
Fr BgeenY = 45/ 0.8 - 100 % saccharose = 50%
fr E'fjose and 50% /&cose Rati o G ucogenic /
Fr UidsQstien @trateso/ 2¥o= 1 - 50 % saccharose - 50 %corn
sylrlapo{in00% gl ucodéhi ¢ car bohydrate] Rati o A ucogenic
| Eoletrogenic = (2Q,+ 100) / 50 = 3:1 The invention
will now be further illustrated by reference to the
foll ow ng exanple: Exanple 1 A gelled food product of
the invention having the bel ow conposition is

PTRROSAR EJO@U Rdhct $s anridduehf bRy ﬁfbs@angl%h eshdi@qfoduct of

rodut accor E‘InV ntion, show n t e
géb%td Oghd |ngbr?pﬂlﬂ§i<f@e§@rfa i ges{rab oot . It exhibits a
Sﬂhﬁé@gﬂnﬁ(ﬁl Fmdwghmncdractmm 2. Hi g 8.2F Kedl /he aﬂhas been shown to
bl uiqil{l? Itf(la)ﬁrq}ogé &]éqnallﬁ rélgg%éﬁ, wthgﬁ(tarﬁ?eratlon \6@ sﬁgll hardness, without

leakage and without alteration of translucency nor taste.

All ingredient are conventional food grade ingredients. The gelatin in particular is
pure pig skin gelatin type A (Rousselot® 275PS), and is sourced from Rousselot
SAS (Avenue de 1’arche 10, F-92419 Courbevoie, France) and the sugars from
Nord Zucker (Cukrovarska 311/9 SK-91411 Trencianska Tepla, Slovakia) and
Cargill (Cargill Germany GmbH, Montplaisir Str 22, 39249 Barby, Germany)

Analytical methods

The determination of fructogenic and glucogenic content can be performed by
any suitable conventional method. For example, total sugar by acid hydrolysis
followed by sugar profile analysis by chromatography. The example 1 described
above was in particular analyzed using a total carbohydrate analysis “United
States Department of agriculture, energy value of food, Agriculture Handbook n°
74, pp. 2-11 (1973)”. The sugar profile was determined in particular following
“Mason, B.S., and Slover H.T. “ a gas chromatographic method forth e
determination of sugars in foods *“ Journal of agricultural and food chemistry, 19
(3):551-554 (1971)".

The determination of the gelatine content can be performed by any conventional
method. For instance, example 1 described above was analyzed using the so-



Conposition of the gelled food product of exanple 1 :

(%ww of dry matter) Shell (92 %of finished product)
WEmp06E256 % A ucose syrup 33 % Fl avors Less PCERPAOH/052346

Celatine 8% Citric acid Less than 2% Wax (food grade)

Less than 1% Liquid center (8 % of finished

product) Sucrose 4 1% 3 ucose syrup 39% d ycerol 10%

Carrageenan 3% Aci d 2% Trisodiumcitrate 2% Fl avour 1%

o “ % The d. | )
BlLFCp B U RPEBAIED daubiens' BEBRL, pyprmarona
a18| qfud ,dM@ho@sr 968:96t ed 992nh SofAQADY dpteene)uorlaﬂ aitherburg, MD,
%I(%(%O €] ucogenl c / Fructogenic ratio of 2.2. It
has Kcal It has been shown to be stable for
nore than 12 rmnt hs, wi t hout alteration of shell
har dness, w thout | eakage and w thout alteration of
transl ucency nor taste. Al ingredient are
conventional food grade ingredients. The gelatin in
particular is pure pig skin gelatin type A
(Rousselot(r) 275PS), and is sourced from Roussel ot
SAS (Avenue de |'arche 10, F-92419 Courbevoi e, France)
and the sugars from
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Nord Zucker (Cukrovarska 3 11/9 SK-9141 1 Trenci anska
Tepla, Slovakia) and Cargill (Cargill Germany GrbH,

wokmwvpbeesir Str 22, 39249 Bar by, Germany) AnaP@r/ERRN9/052346

net hods The deternmination of fyuctogenic and

gl ucogeni ¢ content can be perforned by any suitable
conventional nethod. For exanple, total sugar by acid
hydrol ysis foll owed by sugar profile analysis by
clgngimg ogr aphy. The exanple 1 described above was in
particul ar anal yzed using a total carbohydrate
analysis "United States Departnent of agriculture,
energy val ue of food, Agriculture thdbook n 74, pp

o3t ot e Thod mbitfucy PRoBi e SubSEnGTS LR S ang a gelled

gabelt hsadegabpdaplndlt cmnm'muhg cfrudnogrmetaadrrgkmabgﬂnc ofarbohydrates,

K] el OIS (s sl
obe'tWﬂ.f pandred, cﬁmﬁit@#ﬂ geldgd ghel I)pwn@mmscat bsastipyo of gelatine.

conventional nethod. For instance, exanple 1 described
above was anal yzed using the socalled "Dumas net hod":
"Official nmethod of analysis of AQAC International,

1288hthielle@ddod prodvivkef thinadswhefkit Gaidnet1R82heB coMpiises at least
I gt, rfat ia?nal Gai t herburg, MD, USA (2005). ,Clains 1-

ﬁf’ %%1 B%d product conprising a substanti al | y
liquid center and a gelled shell, said gelled shell
conprising fructogenic and glucogenic car bohydr at es,

characterized in that the d ucogenic Fr uct ogeni c
r at ildeogellegi tpageprodycs pbianyief @ét%@@dnig slaipy whereinsaid gelled

sghéll Bgd é@ﬂu@é%nﬁc CPARtdRA% Altiol RAVEe®YoPindehat i ne.

2- The gelled od product of claim11l wherein said
gell ed shell conprises at |east 7% of gelatine 3- The
gel l ed food product of any of the preceding clains

Wher gl ecl?e'ddf&)% él%giuﬁpgk lan?acg g gg%gﬁg c?aﬂ.ﬁ‘us thﬁem said gelled

Fruct 6geni ¢ rat! ween
f sloell m%@a‘@mlaﬂyaﬂ@m]@ﬁemthe precedi ng cl ai ns wher ein
said gelled

5- The gelled food product of any of the preceding claims wherein said
substantially liquid center comprises caffeine, or menthol, or vitamins, or flavors,
or tingling flavors (such as Sichuan pepper extract or cinnamaldehyde), or
cooling flavours, or preservatives, or food thickeners or mixture thereof.

6- The gelled food product of any of the preceding claims wherein said gelled
shell comprises caffeine, or menthol, or vitamins, or flavors, or tingling flavors
(such as Sichuan pepper extract or cinnamaldehyde), or cooling flavours, or
preservatives, food thickeners or mixture thereof.

7- The gelled food product of any of the preceding claims wherein liquid center
comprises fructogenic and glucogenic carbohydrates and wherein the Glucogenic
/ Fructogenic ratio of said liquid center is between 1.5 and 2.5
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shell is substantially translucent. 5- The gelled food
product of any of the preceding clains wherein said

walstiaased al |y |iquid center conprises caffei NBCT/BP2009/052346

ment hol, or vitamns, or fIavg{éj or tingling flavors
(such as Sichuan pepper extract or cinnanmal dehyde), or
cooling flavours, or preservatives, or food thickeners
or m xture thereof. 6- The gelled food product of any
of the preceding clainms wherein said gelled shel
conprises caffeine, or nenthol, or vitamns, or
flavors, or tingling flavors (such as Si chuan pepper

ext maety Sgb”%ﬁ’?gggﬂﬁ‘ ot cBinprRH quﬁétﬁ’t’tﬁﬂlfh?ﬁﬁ é:enter and a

pr eser vat I ve eners OI‘ Xt ure t
THellgb| plall.f soil pedlinsct cateTangomBPIisiNG JrectesRitig andi gaucogenic

wagibehidtatéy iveheg€int @ @Kﬂl@ﬁgérﬁ@S Frﬁélt@g@ﬂl%maﬁoétﬁdsald gelled shell is

O gERdant S aSAPSTNG! SHES AT SHOF Gk & HERSRRI deine, for

apcbxadﬁ@ anltyimsm airbehygirhicadtake atiripeadiundter eremgisesi ng
a substantially liquid center and a gelled shell, said
gel l ed center conprising fructogenic and gl ucogenic
carbohydrates, wherein the G ucogenic / Fructogenic

r 9t MheQfse %@' &l%hlf%g det! 'c% Y\?eé‘ sﬂbs@arﬁ[ﬂlgzl (ﬁl\ld%‘éﬁter and a
sal qu rising e 5% of ¢ I ne

el I
fSP o§1i1 ngga PRIGEY b‘éﬂﬁ}ﬂﬁ'l%iflé iTFcAREETHE r PRE @lucogenic
ath®ohgdeiey, Seherdin ﬂiB EGM%@ @ficd Rjﬁbﬂo@éniﬁ:qfado oAUt belled shell is

TR e

g kolcampang theqmrﬁnhwicabéa spottemen ot spertShomegeni ¢/
Fructogenic ratio of said gelled shell is between 1.5

and 2.5, and said gelled shell conprising at |east 5%
of gelatine, for enhancing the perfornmance of a
sportsman or sportswoman.



