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Car bohydrate gel The present invention generally

relates to the field of nutrition, in particular
w@edobaoggemce nutrition. In particul ar, the preBenEP2009/051831

invention relates to a novel carbohydrate gel. It is

wel | established that carbohydrate ingestion during

exerci se i nproves endufarkehysisateotielance during

prol onged (>2 h) exercise, but also during shorter

duration exercise (Coyle EF, J Sports Sci 22: 39-55,

2004; Gsolfi CV. Med Sci Sports Exerc 24: 679-687,

1992, Jeukendrup AE and Jentjens R Sports Med 29:
Thqoprasgnt ipoyiPn ERAGNEAN ckelaiRer © dee Held Ph paftianguinarparticular

oo IAED, ATRCHST SAMEEIEL S MBS Pk o rove

campehydnateegrie (for reviews see: (Brouns F, et al., Int J
Sports Med 8: 175-189, 1987, G solfi CV. News Physi ol

It |§®é&ll4 abt%ﬁ%c% ttia?’caﬁ&(?&g%a?ﬁr?egg&?du@rﬁgbegér e{sglcﬁéhhro%s endurance

pemmmcsedumgtmdloaMrsé @ exgroseonsuthalso bewing sportereduration

o ERRACHLER TR 95 200l Sl IPIEP SPors o

24 d6759368iEr199f2f JéukendpeAE aas dphiensR.aSubrst Mem28) 401-424, 2000).
| ower (small bowel and colon) G tract. Upper d
synptons i nclude reflux, nausea, bloating, and upper

Enablehheé r@teraganpuhdngn ;becmanarGrummgal Bad o e OFG¥OCREed QW@ gastro-
om nal cranp lt%e to defecate, increased

|ntsst@ahgﬁlé>¢|s§arb'69@ Wﬁt?béi%‘n timatgly, pliee Resfospance (for reviews see:

Br@'uﬁs 'Fheﬁét Ih’ﬁﬂ%p@ﬁs‘l\}i&sg ﬁwm@msshassohssv NB%”PHy@uoI Sci 15:
e exacerbated with fluid intake, and specificall

11’<‘:ar180ﬁ9@9,af’@ter$tt|ﬁkeet Wi Gt 18 35R38 200 18 nplny ek aaﬁﬁ to 50%
pré?r%fénc@agf %Qer%'is%@e dt&@ MoV sedict %‘yrﬁﬁteﬁ\%s ha%]rbéénn?et%rfela among

hese negative I'ssues related to a
endlanaboﬂnytﬂtt@ee i ntake, and given the fact that previ ous
research has shown that a single source of

A R S A R R S0P PRl el to asorders

of the upper esophagus and stomach or lower smaII bowel and colon) Gl tract.
Upper Gl symptoms include reflux, nausea, bloating, and upper abdominal cramping.
Lower Gl complaints comprise lower abdominal cramping, the urge to defecate,
increased frequency of bowel movements, flatulence and diarrhoea. Many of these
symptoms have been shown to be exacerbated with fluid intake, and specifically
carbohydrate intake, which slows gastric emptying and can lead to significant Gl

disturbances.

In line with these negative Gl issues related to a high carbohydrate intake, and given
the fact that previous research has shown that a single source of carbohydrate can
only be oxidized at a maximum of 1g/min or 60g/h (Jeukendrup AE and Jentjens R.,
Sports Med 29: 407-424, 2000.), in 2000 the American College of Sports Medicine
(ACSM) current recommendations for carbohydrate intake during exercise is 30-60 g
CHO/ h (American College of Sports Medicine, American Dietetic Association, and
Dietitians of Canada. Med Sci Sports Exerc 32: 2130-2145, 2000).
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Sports Med 29: 407-424, 2000.), in 2000 the American
Col | ege of Sports Medicine (ACSM current
wo emovndat i ons for carbohydrate intake duri nBCT/EP2009/051831
exercise is 30-60 g CHO h X Anerican Col |l ege of Sports
Medi ci ne, Anmerican Dietetic Association, and
ReCerity, tai eaTiesodf adias das Mbawscthalspmonpimiioncof3ptiple carbohydrate

soé’%gg |§Jd4'é orr%ocg)fog n%&(?'&e(ﬁmkyca%nqegﬁ'i 'me? ?ihe?tt&ﬁl' %ﬁg@gﬁirate delivery

vvntha a co ation ar bo
dusmyrezecjse thanhe dionglen cfrbahysipatet sz)wice nWhmarreseli;aJlirt a B0ao 50%

hi. gher. t ot bohydr at e d
orel et Rig of B B paphs s B bl vdiHle. AReEAS] [iiigng Re and
Je@&nﬁm;ﬁg% gr gattletr 9af ﬂ8544?2020@5 JeLﬁR@ndmﬁ) ﬁg,oganm 2%E669 677,
2088 SBURG O BE At ey 5o rE R aot 0 rtsd R HByismarup AE.
et 8|0Jﬁ§8r|6r7 9|0I2 _}Mélﬁesn ats Snsuntbd) 8 Rbh®iatiBn .of glucose and
Sports Med 29: 407-424, 2000; Jeukendrup AE, et al., J

fruplgpe tpyesdied ingum)ficapt greais] eedwagempareMmance compared to an
isoEQBRE %dlﬁﬂ o?fgll%déé"ﬁ@n@gﬁuﬁrélp‘% 95& Jenkéncfr@é WH afed ?m Sports

SI gnl I cant | Yy reat er rance per ormance conpare ]
Exers 4 275024, 8908:) airdhiststedy sphjecis wese ehle toQenmigte aki-hour time

.an k u o] b 7
R
corbbimation t)f ghacase arlg frmfwm canpacedcstogfluctsdeaiaiee i nt ensi ty

cycling, 8% faster when consum ng a conbination of

Th%lfe%%?%/\ﬁggﬂo V&rt gﬁ@ %m%f\ﬁﬂeﬁ %deg \A?:r%gﬁ?%rg %r\ﬁereT!:Br%umed in

owever, n y observe
larga rdnoduynds eanelsmvvﬂf\eefcnfunsﬂraedports Idangelrawmgntm mgdsh the required
t he f 0 s _drink. er to
amolis 7 s e bivBa bt B SSfine Bigeiiabut Pliqups
consune | arge anounts of |iquids. These controlled
Theésdbaoataied faboditoysfirdiegs mre amtooasast @ resddlifd icbmpetition during

wh%ﬁlgtetsl tgragj ﬁcﬁj alrl | l?grp\é\tﬁlrgahm%{ﬁe Sf@@g; e |nt98§tgo£[l“‘l¥ small amounts of
cambohydrate fof fm@ﬁ@w@eeﬂ; Nofswdlé§ah tiod toldranges et muliple carbohydrate
st udij es Flﬂ‘ ﬂe t ol I tl(gl e _car bohydrate
SOWGE? L&l He S H?t'qrﬁsf satcpe #4598 Been conducted so
far. Further, during exerC| se the ingestion of |arge

Fuﬂh@ruldUﬁng)fexeMBel the |ﬁg@btbar€ﬁdh5gé” ahesnteafdig@idenand carbohydrates
increase in osnol ari causes decrease
caysest A dNEEERC FBS”&J@Y i Mg 'C ﬁﬁ“%%“'ué %Fr%??r éfhélé‘s rig (stomach)

enmphying! SRl R ¥ dé_é}le§séjﬂﬁlﬂﬁﬂs@éhv§%§t Mhés 88RbYEdd gastric emptying
during exercise is not wanted, since this causes bloating and an uncomfortable feeling
of too much liquid sloshing in the stomach.

Additionally, consuming fructose is known to be especially distressful to Gl problems
with athletes (Ledochowski M, et al., Scand J Gastroenterol 36: 367-371, 2001; Mitsui
T, et al., J Sports Med Phys Fitness 41: 121-123, 2001.). In short, the prevalence of
Gl disturbances is high among endurance athletes and seems to be related to CHO
intake during exercise, in particular when consuming fructose alone. Consequently,
based on these findings and in view of problems with the Gl tract of athletes, the

consumption of fructose cannot be recommended.
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during exercise is not wanted, since this causes
bl oati ng and an unconfortable feeling of too nuch
wo e@pailtab4ed oshi ng i n the stonmach. Additional |y, PCT/EP2009/051831
consunming fructose is knowBto be especially
di stressful to @ problenms with athletes (Ledochowski
Basgd en thib prioSadiitdvas Besabjeciof dreopresent iggant®niio , pr0dd the art with

» AT 1580 o O s D0 LB foprses an

inc‘ﬁa’*d "mmj%ogwdﬂisgiarmmngate oaidetiort duridherereise anttile at the same
tlms ann Wr‘@a‘n g?ﬁ%vh gllﬁo ?ﬁﬂﬂ r}ggpr]o:o[]?tgqasg@grg g]reloq%tr%)l(n?es% fn% Feradt”

Consequent |y, based on these findings and in view of
The moédentrinvientdrs tweze Gurprisadtto dindahat thegcoutdhachieve this object by a

n of fructaos annot recommended. Based, on .
corBRROIRRA o T Peca SN 200, e Cye e REGERTES Wi Saim 12
invention to provide the art with a fornulation that
Wrilertheisabjedemattéd eftths pvesent efventoreistgrimanily mtended for athletes, it is

car dr at an | reased rate of exogenous
clef i Ban SO st o 0 PRetal BhEntin SARBENE by anvbody in
neS@OEcArbomydtatei stivplynBot éeantipls) kthefged@f\/taé PRédeat Pvektien®an be very
with the gastrointestinal tract. The present inventors

welhetseds 8% Jransearialie s Pad fPhé}eopﬁeyN%QPd”%thﬁé‘v? CARY 00 heavy
prdQ/l%h&fst f@rYeﬁan@;ﬁé Rekirgnehd taahl trips. Elfﬁéfgeqj@ﬂ@rﬂe wésanplrﬁbm.on may

¥> a use in accordance with claim12. Wil
e%@]b@ \é@H fretsedrbyopeemie t@rpé@‘é@h‘? therbedy MoiR ¢9é.’b‘f?m{05ﬁ%tﬁﬁlf9r example

befold Epﬁﬁg} e e?érﬁhgg Pin dchobifor%: Sftiverdit Pat the

car ate ge e present Inven |on can be used
an body i n need of carbohéﬁrate sup

Th@)@ﬁ‘ﬁﬁrﬁ‘ inyaq¢org d1avef inyertiggiasis ﬁtga%ﬁ%ml¢r@ﬁc%@ﬁ %@arp@hXﬂrate gel
del‘fv\\'gélglhg%sﬁﬁixtét% of %\géﬁé&g Lab et r@l"atlf&?ﬂﬁe A rfa‘r‘(;%‘ao g gf‘%treal life

“wish™to carry t eavy provisions,
situadiog of eithertrunpisg oriegcliggloutdoarsie present inventi on may
equal ly well be used by people to provide the body

It Wi Buﬁ@rtm%qﬁt%'k@%f E%n gﬁg%}hg oPELBPR d}ﬁfdﬁér'rﬂﬂr Hthe form of a

exam nation in school uni ver si t
carbphwdreter gelhas avdlinas §016§=g @d*@heas;wpmmendﬂdebxaﬂweAGSNb is well

o 3RORY L BEL Al bR R b Bhcose anc
frustiobe @t & caticoih the rérage mfuhmitang 10 preafgrabiyn?) 1 du thdoforms.of latgel. The gel

ma\é\/}ﬁ%ooﬁ%g%stehg tﬁgrfﬁoﬂgql’fa g WI)&H’S \qng{] zﬁ,}g&cgge ?ﬁctose ratio in the range of
3:1-2.3:1 and/or 1.7:1 to 1:1.

It was surprisingly found that the ingestion of 90 grams/h of the above carbohydrate
mixture will allow keeping the distress of the Gl-tract of athletes minimal, and at about
a rate of ~15% of subjects. Furthermore it was found that the minimal Gl distress was
not increased as compared with an intake of 60 grams of a carbohydrate mixture
comprising glucose and fructose in a ratio in the range of 3:1 to 1:1, preferably 2:1 per

hour.

Consequently, one embodiment of the present invention is a carbohydrate gel
comprising a carbohydrate fraction comprising glucose and fructose in a ratio in the
range of 3:1to 1:1.
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carbohydrate gel, as well as 30-60 g CHO h as

recomrended by the ACSM is well tolerable for the
wa@koovnemaso i f i ngest ed as car bohydrate m xture PCT/EP2009/051831

conprising glucose and fructose in a ratio in the

range of 3:1 to 1:1 , preferably 2:1 in the formof a
A gebohiidretegge! iy Blodoptodipt irs @eha farar, bahiglr careprisiest atr ast one
ca@o&?cﬂ%%—:glfgg% /8{15 uﬁ'%%i%l%aél'nqil Hlet Fﬁ'\txgﬁ%ggtreogource ?uch as the
corhbimation baglutdse antyfesttoss) oofne@t@dgxtarmhu frmrbtolslae above

carbohydrate m xture will allow keeping the distress

of the G-tract of athletes mninmal, and at about a

Thé 8hgp@bf the Habbodlydsii®geics siot Essehtig nore it was found
that the mininal A distress was not increased as

Fof et B0 ot e ettt fiBoban B pFE Brelluslirgl s bbby soiid at

arrigigfht rtan@era:mure3(ub tie n%:edépprojar effr@reﬁbéweénlmemdmorm) Gelled
nsequent one ennodl nent of t ent | nven
prqdyicts SPBBT%B? ized b@f&aVE‘Srﬁpﬁ &VRY 9 c%?{\d arigxtare. I;WID'CG" gelled

prd‘duefétlhendésagabtlﬁé Bgsébl DR EsHROWEI HE bRSR ctsbasedddr @er’ceﬂn types
the range o to 1 .A carbohydrate gel is a food

of gATERaRenan rAlgiapie; éi&ﬁ@he\ﬁhae@\méemﬁrwé@n ellpg gy, pRetin or cellulose
coﬁlg{)@ﬁlﬁ)(ﬁ{ gé rIHNCE g@He cﬂ’és%ﬁ@%@@jslé 1ol \AMC% the d| isperse phase
car bohydr at

. it e source such as the conbination of
hagipombingd twihethe slispeegion thediun to aneduce neeamlldmeeaiape ajelly.

A sterlﬂelsc%gl l?l Eyéifé‘tquv&eheg&er{% taseséﬁglqtés b| (gt%Fagtehﬁﬁodulus which
venti on a product
conﬁdmrhs fhe snubsptaetrctfrtrm matesial )iisl h@heaﬂnlaneﬁit (Idz&srmedlawweich concerns

the a ran between 10 and 40 C).
e U SRR TRERAL er i 2ed by having a
relatively soft and chevvy texture. Typical gelled
roducts i ncl udes gel ati ne hased pr.oducts as Il as |
Tl oty SimSe B B8 ardsl AR e MBReing Shages el wall material from
rip@l #HdN 86, botarAEs NRsits. It Bfe oongldg}eldcﬂﬁe aﬁ‘@r'é‘fbu%t”d)f ethylene
pectin or cellul ose conpounds. general can a gel

prQﬂ’é@E‘?W bad 'raeoréarscﬂ'%uherm?ﬂwewe@ I'ﬂa”ﬂ‘?@ﬁ@ar §okiHaee Qf?@ times,
rip& RHRE Bﬁﬁig\é" dAily H%c%ﬁ%?éosfr&ﬂ d?ﬁ@b‘*l‘l?lt%%y%é’%&@rréwce of a change

sem Sso systemis

in gelpu, |lmée>ﬁgﬁe;aer£nﬁl 3e|rn fa"e‘qué?fcéb(%a@@o@rﬁ asefgred smhragijeent of the
pré&ﬂ”n‘éénm ghfrwt is to be considered ripe if its sugar content compared to its
level before the ethylene burst is increased by at least 20 %. Fruits are considered soft
if their firmness by a pressure measurement is below 15 N/g, preferably below 10 N/g,
most preferred about 2-6 N/g. Such a corresponding gel based on cell wall material of
fruits is disclosed in the applicants co-pending application EP 07109854.5 which is
incorporated herein in its entirety by reference.

In sports industry today it is desirable to deliver a feeling of freshness and hydration
during endurance sports to the athlete, however this is problematic as ingesting water
gives an uncomfortable feeling in the stomach: too much liquid sloshing in the stomach.
The carbohydrate gel of the present invention achieves this object by providing
hydration while avoiding an uncomfortable feeling in the stomach.
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concerns the solid part of the material) is higher
than G' (loss nodul us which concerns the |iquid-Iike
WO e®pooEe) on the material). The gel may al so bECHBEB®A9/051831
on a gel matrix conprising Sheared cell wall material
fromripe and soft botanical fruits. Fruits are
Getsoarei algar geharalhevery wetl lisedh by sthigtes egitgd baw apg eakyctoicanry, easy to
cof i B {j%ﬂ% t@kr?é‘FmB%Hé%Qeé y%g@vgu(sow é\)eR u'nﬂg exefcRRK.
pl-ace can
di scrimnated from unri pe fruits by the occurrence of

n.c in texture and or t ast
g ERE ot S oicB LETHERPe o, b it s fdestile form.
Glmd@se rnd@t feuctdsel hay detmoliged tnhiedeme &f frupgediciang/or glucogenic
conpared to jts | evel befor

ar cont h ,
caBpyiralt. bhSHOGeTS rcababilipgy FaTaR  COPOPYTTRIR, phich upon

thedF &icePNiaf Q’fy@i%lﬁéié trelé‘asbe eatr ISdst NEHRS SrUibse BIARSEIE. eGIucogenlc
measur enent el ow 15 , preferably bel ow 10

canpg8ydrpiecnenned camwhvd@i%wwc@ upsiidheretien! tigpaeaeligs @@pases at

Iea@ﬂ%ﬁg Nodsg! moldklle. '@n@ég@éntlf al EdtbbsydrsteCbsHE hasssth | 'dhcogenlc
e ap |cants co- pendi ng appl icatiorf EP 07109854,
angfructiogeRrici(@gosarohataseé)herein in its entirety by
reference. In sports industry today it is desirable to
deliver a feeling of freshness and hydration during
Coeselyurentiy etheprarbehydeateh enayt ¢dreprése drovansest of Irr'ncmoisaccharides such

pr.obl ematl s in ti.ng ter Lves, an unconf or.t
o PRUBRF T ko 8 Bee alBoRlnctll Al ardf B tgfipres may
re;iréserﬁtamcdsf dugdtfehamdsobudf a$ sugese,dictbde malesedr cellobiose. The
|nven a?achl ves this object Pci/sgprow di n h dratjon

m%ﬂ??f‘& aRSuUSRP D r PabiUstqsEeIMayg 4 resent &' part of
ol@isﬁaa(fdhd@@& IS agtistidee N Pretbiryd \Carpbhy&iake lsbtlﬂ%@s Bt the present

hl etes, since they are easy to carry, easy to
'nVQBFf?J’Uﬂ@ raplEpdexting ang/arkiexirosfi st ness - easy to
swal | ow, even during exercises. The nultiple

Thé aEPBeHdirftb essiAtd GRaf GiadAioRallyf CHfpASE iAdidestbie @afodhydeates, in
di gestible form d ucose and/or fructose may be

Paricelar HeRrsi n the form of fructogeni c and/or gl ucogenic
car bohydrates. Fructogeni c carbohydrate neans a

Thé 2RIy iz favitinCdT the @Bl rﬁﬂﬁ?@bﬁlbl‘@@'at le@&@30 W@D%éésér% fructose,

rel eases at | east one fructose nol ecul e. d ucogenic .
Prefefiebyn3td easted sy case: and dFipst BORghPTEferaply At 1east at least 85 %

glutca§& LAY 'fﬁﬁ:ltosteOtlﬁ'on@yé?ﬁ Bdisiest B?H%aﬁl%%eﬁtt ink &% ﬂ’l’éecagbohyd rate

gl ucose nol ecul e. Consequently, a carbohydrate can
frapliiarhofghe @egeivisies at least 50 %, preferably at least 70 % of the energy of the

gel.

The carbohydrate gel of the present invention comprises a carbohydrate fraction and,

optionally, a protein fraction and/or a fat fraction.

The presence of proteins and/or fats in the carbohydrate gel of the present invention
has the advantage that this way it is possible to provide the athlete with a more
complete nutrition during performance. Furthermore, the presence of proteins allows

producing a carbohydrate gel with a modified taste.

As protein source, any suitable dietary protein may be used, for example animal

proteins (such as milk proteins, meat proteins and egg proteins); vegetable proteins
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and fructogenic (e.g. saccharose). Consequently, the
car bohydrates may conprise or consist of
woreedemehar i des, such as gl ucose or fructose BST/BP®DD051831
car bohydrate units. The norosacchari des may represent
a part of disaccharides, such as sucrose, |actose,
(suehl asosey @roteiel M@babemteimhécm@m@canarrpezaesrczteinh raigtures of free
amgrjt 5(935 at'’co gtcatt 8RS tHg? ofall\ﬁr 5 £ 8% Md whey, and soy
osacchar es or ysacchar referre
pmﬂanbahydmmcmasppmmEﬁedcw t he present i nvention are
mal t odextrins and/ or dextrose. The carbohydrate source

A PP 5P DBl B B3aAI O £ L RO Rpy grotin.
It gteL/ beaydesoaplei e sapply gzestialB0 h96glyseo sproteirt f(degreesce‘ hydronS|s

5% 20k BE BB L ARRES, A1 R PBE Bt ceveloping
cowg uaflioakergy N Avtaittiopaing di @ﬁéraﬂlfl a1t %spb@ﬁ%ﬂ& hydlr‘()@@ted qtjﬂoterns are

the carbohydrate fracti t he praovi des at
2y 95 (FRATIPABP Rk onte Sesvodt e e DarisHg) Ty ipf§io acids.

009§éque1%t19 €3¢ mmé‘#rpi\éférr@@ i e &mOﬁrcﬁéengeu (5\‘Vtﬁ€trbr@§‘ent invention
conprises a car bocé{ﬁlrate racti on and, optionally

CopABECP RO 26TTrACIRI BPS PIElETed 2El ShseTTL 2B GRS In one
errfBBdﬁ’ﬁé?&%é‘%a%ﬂgd’r"at% gé fltRe gt&eﬁar&eh éér‘?ca%'an%ota'&ﬁts such

present inventi _ ant age t at this way It
as|L§eqm@ee,rva@mtetﬁr}drqr\h-laeleuhleeathl ete with a nore
conplete nutrition during performance. Furthernore,

If t@gre%ogrﬁ] ?tl?)‘rrelnEIfudQé o ﬁdt %u?& QMS R Qulired rf‘t%gathe advantage that for

rate gel ified taste.
eX@nphecen Iraptovedrmalbthefeal eararbp peloeh Asm/yfarbeoug@d;s $itable. For

exEYBPARTRR Ul RIS, 8RR I de Ok E! ARt vaue, n-

terns and roteins et'abl’e protei ns('suc
unsatyramweed mo- urvtsemratpddatey acids | incay ipe comiprisechby thpe éat source. The
pr ot ei n% m Xt u

fat Bt d aftt toilabioRt chi figafY hPls 3R0EE it chain Rty agids- For

examnple, malk datseahdi oil, onsoiaied/panighaldiabtiy sohbwersidmay be used.
proteins nmay be intact or hydrolysed or a m xture of
i ntact and hydrol ysed proteins.

Preferably, the gel contains less than 30 g protein per 100g gel and/or less than 1 g fat
per 100g gel.

The carbohydrate gel may also contain minerals and micronutrients such as trace
elements and vitamins in accordance with the recommendations of Government
bodies such as the USRDA

The carbohydrate gel of the present invention may contain vitamins, such as Vitamin C,
Vitamin E, Vitamin B12, Niacin, Vitamin B6, folic acid, biotin, panthotenic acid, Vitamin
B, and/or Vitamin B6, preferably in amounts that correspond to at least 10 % of the

recommended daily dose.

The presence of vitamins may contribute to the effectiveness of the gel and may
further protect the athlete. For example, the presence of vitamin C will help to protect

against catching a common cold.
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It may be desirable to supply partially hydrol ysed

proteins (degree of hydrolysis between 2 and 20%, for
wex@opbeed or at hl etes believed to be at ri sk OPCT/EP2009/051831

devel oping cows' mlk allergy. Additionally, in

generally at least partially hydrol ysed proteins are
Theagsi erayaaiso cagpese etecirotytdsoandier ynearale, datyas Fhdlism, potassium,

' r am no acids. Consequently, it
Ca'lk@”%‘{" %bﬁ‘ég @ﬁ?e& 'f the carbohydrate gel of the

pr esent | nvent| on contains single am no acids, nost
Thm@t@mp@ww mag cosiibutd toaimeriastecifdbe geh rome be etadilnterreplenish

ine AN ARPOINEE AR B! 1 @helds LEERADY IBLERE AN 15 B GlrdPation o

sweat &ﬂlr@lm(enﬁse IThayheay: algodwslp Itcmprevenl tneéagererdtain of post-exercise
source, the fat source has the advantage that for
mu@ﬁlgrﬁﬂ eSS i nproved nouth feel can be achieved. Any
fat source is suitable. For exanple animal or plant
Théad:esrbofmdrehte geledf tie presaneaseerttioa mat r furthen adontadd uume or more
aturat and n6-unsat ur.at eq fatty acids may

00@8%?4]3%%9@? 'F?é“i* IEBihr CSISHHG G ﬂor‘gaLﬁD&O%%’a@% caffeine,

coggemiatives )| guwa@aha;cmlfwbtageaw @mda@égﬁntmgbl BOldih@ hiaterial, water,
i ds. For k fat, canola oil, corn

fru@;qlc%ﬁr&;taraqﬁlpélgaasep(gglémgda%rﬁq| ower oil may be used.

Preferably, the gel contains less than 30 g protein

Thesy ad&ftg ngsl ingnove thd esBotiyaate lgel of e ;ﬁt@éerﬂtOﬂ@ar@@h .with respect
The car bohy drat&ugﬁt may al so contajn m nerals.

to Fady oMQPeiliERt 3 %%e’t PSS RN YmERIOS T o ﬂalbﬁ'ltbf Hg””gw storage,

d|g@§ﬁ"cﬂrt§’ aHEmehy hdr@ehdt e BN RS thess oPdkilGpMBE RRENT
bodi eS such as the USRDA The carbohydrate gel of t he

resent jinvention may. contain vitamn such
Thg, %@F

i§GRYY) JENSIY Ph& 9B IsvPelaRiiticaR], itge tﬁ’engﬁ aHPWeB%' a high

enér@ly'd'e \/v%sbch@tdd\‘/ani%@tth@tt RRE Go6¢ indedyitd ®& iRgBaed to replenish
tam n , preferably in anpunts that

Ca@@hv%tﬁ?rﬁﬁ fus! ta theekagdy. Conss@ientiMehigh corranditsitiagi arg preferred
for‘?i?fgel ofge BFe%éﬁ?ﬁ\?%rﬁfonV' tam ns may contribute to the

ctiveness o e gel and may further protect the

athl ete. For exanple, the presence of vitamn C wll
Ongearpbadimgnioefdbe present invention is characterized in that the carbohydrate gel

has an energy density of 600-1500 kJ/100g, preferably 800-1300 kJ/100g, most
preferred 850-1100kJ/100g.

To be easily consumable - for example during a competition or in between
competitions - the serving size of the gel of the present invention is preferably
relatively small. Preferably, the carbohydrate gel has a serving size of 10-100 g,

preferably 15-75g, most preferred 20-50g.

Alternatively, the gel of the present invention may also be provided as bite size gel bits
or drops with a serving size between 3 and 15g, preferably between 5 and 10g. This
way, the carbohydrate uptake can precisely be adjusted to the needs of an athlete.

Typically, a carbohydrate gel in accordance with the present invention may contain
liquids, in particular water, in an amount of 20-60g/100g gel. Larger water amounts are
possible as well. This would have the advantage that the resulting gel would be

moister and consequently easier to swallow. However, at the same time, more gel
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agai nst catching a common col d. The gel may al so

conprise electrolytes and/or mnerals, such as sodi um
w@oedoaded4eon cal ci um iron, nmagnesium or zi nc. ACTEER2009/051831

conmpounds may contribute t®8the taste of the gel, my

be hel pful to replenish the body with conpounds that
wotltehgyerte de dansemadtiaiidest & cegaing@neunt pbcalbresytomrcarhanydrates.

Sirﬁiiaer@ ?(S q%gr\bé}gr re!i@d.rgsg?l %gg%sﬁﬁyaﬂ/v%ﬁ B‘SI'S ﬁf?a very low water

ene tio exerci se nusc

coisteneweds beTh@’eajiﬁflbldhgocBMIIewgtaJt —odt thénsare eisent Iess gel would have
i nvention ma rther cont one. ounds

o LK ERN¢E hEBhn FHES AL B e T R B pounds
fiber, caffeine, conservatives, guarana, acidifying

Tha@eeﬁwt inventdrigavegfennd thay el wd[tanr tatitery af@DedUgal Q0gvge! eepresents a

ruit é uice,.fruits, antioxidants, colouring agents.

Ver‘YI%’QQ QHM?@ Sr?ay i nprove the car bohydrate gel of the
present invention with respect to many properties,

A Sipadal asarb@gtdeatecgeisbfstt@q;resml iouentioanthegt abmiprisg/ the following

dur 0 i bi it many. nor hat are o
peftitbldses & L Saes 37 1Dkt ihen 2800 EeIREF siftbniiorgna 1 %
totélffat h:%t\g@én bsandod % sobdilealbefwaen 0,5 #idf £6t% \porEsIM, between 12
anqﬂ §s%f %Qorp}\gilégtgsf g%bgﬁlr] deg@{etgé @%%pte}lheéigéggéea%nd fructose and

befwRicROitysHP1 £9, gotditg! to the body. Consequently, high
energy densities are preferred for the gel of the

ABRGERI s CTaFR: DWOPBCE] ANG 120 1Y GAPah pa bsbisen 20 and

3o%b\h@eﬂc.am BBV Heasd 8y 9obVERRr Eé%e'ﬁfdolémmzo % DV vitamin E,
re erab@% 800- 1300 kJ/100g, nost preferred 850-
be&@@a é

F0amb §20 Yo Diethigayn, '9/etW6ﬁ§ @l%ﬁﬂdé 20 %o'PVébeﬂ@Y"é between 80
an@U 309, By CRIFERL Iy éheé‘%rg%d ?nBeﬁWWDVOWeﬁHnt B8N Detwbdl? 80 and

serving size of t he pr esent 1nvention iIs
120 e DY faklsity, betwvaen 6@|e3nds‘r%0 % D¥rvéteimaBll 9, betiveen 80 and 120 % DV

bicfft %%W%erf’“é})&;%?b h3g§ 5 RPVeD Shhetli¢ el EJQt'\A}’eeﬂO 28" and 30 % DV
ph@d;uh@rwsatbet\magr) 20mmgeo %)D\/t h\agpeﬁsmmbetwamh% andn®y % DV zinc,

eﬁNeen arPJ ?é/ l’/dc%jpp%‘? abnldt beet\%/leéne 1g%|nd @5“% DV chromium.

The carbohydrate gel of the present invention may be used for example as a food
product, as a food additive or as a nutraceutical.

In a preferred embodiment of the present invention the carbohydrate gel of the present
invention is used for the preparation of a food product or as a food product to provide

an increased performance, in particular endurance performance.

The formulation of this carbohydrate gel of the present invention may also be used to
provide an carbohydrate delivery without any increased gastrointestinal disorders
and/or to treat or prevent problems with the gastrointestinal tract.

The combination of glucose and fructose in the carbohydrate gel of the present
invention allows it that the high carbohydrate content of the gel of the present invention
is well tolerated by the body, so that problems of the gastrointestinal tract that one

would normally expect after a high level of carbohydrate intake during exercise are at
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or drops with a serving size between 3 and 15g,
preferably between 5 and 10g. This way, the

w@ 20000046 at e upt ake can precisely be adj ust edP¢DEP109/051831
needs of an athlete. Typicdly, a carbohydrate gel in
accordance with the present invention may contain

lealst cparidgly ievoiged.t iAdsd dine vgastiojntéstinah talecanse &r 2orbebgdrates, in

: } r ] t q .. as .
oodFeP k1 B SSLMLLe HIL X BrAREh Mt presses
woul d be noi ster and consequently easier to swall ow

Theigweblems with theegsstraintesiing| timot @s ge¢ionked ahave are rioe particularly
imfG8 T 9989 s D T Bbe onbRS §Sliep Bocomin

prabéerpo ssticb| & asflwel hearBelrs bibatingg wpey dlmlomiaalecramps, vomiting,
content would be nore difficult t Il ow but, - at
naggd: JAwe” PHEMINY LaDIEMS de aSHalpSTRY HEMER: dty§ice. urge to
deleages lefitataidminalpanioight abdorsdbopaieslobsesiool, diarrhoea; or systemic
rbohydrates.. The present inventors have found that a
prq‘biﬁ%ﬁ SheeREZIBesS (88770 0l'S§iE CrABRIAE SEIR © WINpe-y
good conprom se. A typical carbohydrate gel of the
Foperseige in geesral, @0t MyarGaNa fob eormpetitfvel dxevdisit is essential that the

ercentages of daily values (DV) based on . a 2000
bo&ahﬁ pgo isegar @@"ﬁ@éﬁobt%é‘i'gg foopyn &t & ,“”B-‘ét \?Ve@?f tigular at the
en@ ¥l 29 rdbeSio thusNbeDAIINRRY) &P, the tleth, WillYAURCSASS dHBrgy. The subject
between 12 and 16 % carbohydrates, including between 5

magigl of 0the, Bragen’s énventon rigicvels suitethdobriexeei thip Ageprdingogo one

e g Vi TN

be hisedvteal@biaan ephansgublopd sugdranawtanagoe el iNe@rgs®V
vitamn E, between 80 and 120 % DV t hi am n, between 80

Thé!%%%?d%é’t@%{glééﬁ@%'ﬁé t ifvehy Ea%t%ﬁ %@%{ar%‘gfﬂyng lasfing blood

ni-acin, et | 120 % DV vitam “between 8
sugard NMeaename, f bl eare, alget hee ewse8l0 tanproyiRie FMDINCEasedi wxegenous

ooy PEl SR HeeEb Ul eLionhFalFRelss 2R o oo
in pértisypho messaskdtifbenca?tolamidatad QuprakeVoiva gpeexinuimgréatemneam 1g/min,
5 d 35 %DV zj . bet 25 d 35 % d
PR EHEAE" L 55 S BVEL ST CREE CTiRe QP BoAa L2 08
of the present invention nay be used for exanple as a
Cohseqluently, surprisingly, optimal exogenous carbohydrate oxidation is reached at a

carbohydrate ingestion above the theoretical threshold once thought for carbohydrate
oxidation (Jeukendrup AE and Jentjens R., Sports Med 29: 407-424, 2000).

This way, the energy delivery from carbohydrates during physical exercise can be

maximised.

Further, the carbohydrate gel of the present invention may be used to provide faster
energy delivery, in particular to working muscles, and/or to provide more sustained

energy to muscles. Both effects will contribute to an optimal performance of an athlete.

Finally, the carbohydrate gel of the present invention may also be used to treat or
prevent symptoms of fatigue and/or to improve cycling cadence, for example
measured in revolutions per minute and/or to decrease ratings of perceived exertion
(RPE).
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product, as a food additive or as a nutraceutical. In

a preferred enbodi nent of the present invention the
w@a00babwacr at e gel of the present invention is PSEHPI009/051831

the preparation of a food pfoduct or as a food product

to provide an increased performance, in particular
Themdeseah tweptord fﬂumr(b@t. thglabovetistat aseo taobetsuiceessfully carried out

r = i

w.tﬁ%g o%?éo Gf ¢ht ﬁr’j éét?g cﬁ@ﬁ.g@é dg&q%@ n8r%rdEf<¥se%% aflS of 3:1 to
1.1 todveciagestedast r0| ntestinal disorders and/or to treat

or prevent problens with the gastrointestinal tract.

car%d%ggdé‘lrt gégem%gwgoef %b ?'ersadr’sesen fﬂfeg\%é%%ﬂx 5% B%I was, used in an
anolnat th’eheor’msybndatd)adnytgeatm ofalttlemdt 30 CHO/Hyerefefabtyhat least 50g

o Pl Biatsre oot ot BB Pt el hat PrereBo tikedihacs cHom

andaubg oMo/mrl |y expect after a hi gh | evel of
carbohydrate intake during exercise are atl east

Thgg?&%g(l?rlﬁﬁ}@\éffg @thqtnﬂ% Aﬁ%egﬂﬁ%tarrg%ﬁtﬂi ohytdpaltt-:(?sr %rg];ested per
ho@l Ug08®R/ fridret afe e%bgémtm @érﬂoh?dr@te?&ﬁd’datlbﬁvﬁéﬁ |58, increased. A
will be increased. The problens with t

max Ry ﬁf‘%%‘ir]%élcaft?%?raé% Oﬁ'QﬁFQrbﬁFéQPaé%ER/%e Egachpg wvhen the gel of

thePgrebbftihagrtion! it Eoh&ehmBdiso ahs 1W0Rf £18by Y:aﬁﬂhgﬁrta?é% éwe%ansumed
the group consi sti n%OOf upper abdom nal probl ens such

pewBowre PrefRrabhe At @bar! Qapéré?PhV@atQ?pth%cﬁﬂ% mapt preferred 115g-

125%@ Bhyd’rgfgs de!?%o pausea; |ower abdom nal problens
as’ I ntestl na|J ‘cranps, flat uI ence, urge to

defecate, |left abdom nal ﬁal n, ght abdom nal ain,

It ipsdens tetthese skiled imdwartd a%méfﬂncfrﬁlbmomnes@ ﬁe%tgres of the
pre%eﬁlz'lﬁ\?e?ﬁon h&adasdhe: hemflﬁc\b;@n&ftn dfind! ttﬁ% lrjédtf@cttematter as

Or exercise I n genera Articul ar
disclospeti ti ve exercise it is essential that the body has
bl ood sugar avail able for the nmuscles to burn at all
times. In particular at the end of a race it nust be
Fuehen Gerduresranchedatimtbge® ofi the presentutnvehtienergyappéhent from the

tter ,af the present invention is well suited
fo'@ﬁ”i%%)\(ﬁéﬁqe? ﬁpg%g&é%%r ding to one enbodi ment of the
present invention the carbohydrate gel of the present
i nvent.i n be us to all for gn enhanced bl ood
Figuigst-3 n% tgﬁé?%tslogﬂ@f%d)é? @@%’e%he car bohydr at e
Flgf]@é4%0%5%@!‘65‘,%@@&ﬂhe\éﬁiﬂylcﬁfEx%?rfw@H only secure a |ong

astin
Figure 5 shows the results of the study of Example 5.

Example 1: Gel preparation

Carbohydrate gels of the present invention can be prepared by any method known in

the art.

For example, gels can be prepared by a method comprising the following three steps.

Step one involves the mixing of the ingredients and adding all the ingredients to the
cooker. The primary purpose of this step is to have a smooth and homogenous mass,
which is partially achieved though good stirring so all ingredients are properly

dissolved. Step two involves the heating of the mass to a temperature of 75° C for at
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sugar mai ntenance, it can also be used to provide an
i ncreased exogenous carbohydrate oxidation. |ncreasing
wezamgamaes car bohydrate oxi dation was found toPOEEPI009/051831
particul ar increased if thaicarbohydrate uptake of a
person is greater than 1g/mn, preferably greater than
least 10 glinutas. dvemrimare pprooke of stepgmeaweichtih dre Nedting/proeess, is to

| | 0 -
ha\gé;rﬁgﬁg%‘ga %%can Nesite %ﬂndqig)sl&r/vggce\g?éqsﬁg ﬁ{éoﬂgﬂ%%cr;t ip Jacilitate the
fllllnglgpe@ctesen Stbp\lerethie thénéiting raxisst Whiehiolthte boteilingholithat gel into
r.boh e, 0X tio Jeuk ndr up AE and Jentjens
poycHescRPREN RS 68X Srsha SRR T s vy, ¢ he
energy delivery from carbohydrat es duri ng physi cal
exerci se can be maxi m sed. Further, the carbohydrate
gel of the present invention may be used to provide

Atpaééﬁja ﬁﬂﬁfuﬁa\ﬁoﬂ%é%%rﬁpnéen particular to working
nmuscles, /or to provide nore sustained energy to

rruscl es. Both effects will contribute to an opti nal

!I'S&gfd@tﬁe - e @tcﬁéi‘t‘rlﬁt fuctbdd'3hd/¥r %Ihbise‘ﬁ af i RoLY %?etreelectrolyte

t I nvention may al used to tre
ble@d (pediverthiarigep sotiematitratat pofaesiamdhiarided ditvpacide natural flavours,
I d . £0 I i re [
sod il teaf BRGRy Lo BB EIG ENEd b BVl iz Bfr000), Lo
|soi9wn1(1@'lmgﬁy),'ﬁhtarrpm Asamd Vitarwier@.ors found that the
above listed uses can be successfully carried out with
any anounts of carbohydrates conprising glucose and
fructose in aratio of 3:1 to 1:1 to be ingested.
However, best results were obtained, when the
Exempleohydr at e gel was used in an anpunt that
corresponds to an ingestion of at |east 30g CHO h,
preferably at |least 503 CHO h, nore preferably at
The éasntdrs thaleiihvestgatetduse GlrterﬁaEHr&blqu meovmm deieriogl@ Mmixture of

1 Th t f hat th L
FPEH PO GO FTI0 Lot DAMAIFREEELE R0 D dse ging intense
ruriring.t he nore the exogenous carbohydrate oxidation can

be 1 ncreased. A maxi num of exogenous car bohydrate
oxi dati on appears to be reached when the gel of

In a randomised cross-over design, 26 endurance trained male and 8 female runners
and triathletes (37+11yrs; 73+9kg; 1.76+0.07m) completed a 16 km field-based run as
fast as possible on two occasions. Once they consumed gels to provide CHO at an
average rate of either 1.0 g/min (MOD) and once CHO was provided at an average

rate of 1.4 g/min (HIGH) with ad libitum water intake every 3.2 km.

Runners completed a post-exercise questionnaire including 17 questions to assess Gl
comfort and tolerance on a scale from 1 to 10, from "no problem at all" to "the worst it
has ever been", respectively. The results are shown in figures 1-3.

For both treatments questions on Gl problems were mostly scored at the low end of
the scale (“no problem at all”, “very minor problems”). Mean scores ranged from 1.00 £
0.00 (diarrhoea) to 2.12 + 1.90 (upper abdominal cramps). The 17 questions about
symptoms were grouped into upper abdominal, lower abdominal and systemic
problems. A Wilcoxon sign-rank test showed no significant treatment differences
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the present invention is consunmed so that 100g - 15Qg

carbohydrates are consuned per hour, preferably 110g -
wa3@9gowsr bohydr at es per hour and nost pref er r ed/ERHG9/051831

1259 car bohydrates per houn2 It is clear to those

skilled in the art that they can freely conbine all
(HII@-&M@I@);fooﬁppﬁeatmoesi@mprotmmat(emt ¢stimbies 8dichee & M08, p = 0.26),

i I e c ttrer
fordolu@P $bufi e, e SR B0 R . i 0:24) and for
sygiemeprbbliemsaeffecirestimata pp82esd =0 binpe=le54 )01 | ow ng

Exanpl es and Figures. Figures 1-3 show the results of

the study of Exanple 2. Figure 4 shows the results of

The %@eﬁdg@dyf tiod tiflmea Tl @ edirstrLg W @aéh patitdahhie 1-€508] heiverage of
t he study of Exang)l e 5. Exanple 1. Gel preparation
thecsgRBH Y Wes gkl e8-of the present invention can be
prepared by any nethod known in the art. For exanpl e,
gel s can be prepared by a nmethod conprising the
The Avesrden gmerr derugnerss ingssiitg ongels g ol 185 weergpaxithg) tigte when

path& h{&ﬁg_ﬁ%qﬁeﬁs andiaggi ng all the ingredients to the

I mary purpose of this step is to have a
sm)oth and honogenous mass, which is partially

Cogrﬁ%irgiﬁy %gcﬂ F@‘S%P \f/(grgl%j giss'i aFm{j ltrﬂagsec'c%nﬁv ml'%]%ﬁ%ﬁ?rl a;t é{ﬁ‘% second run,

"y d hea
13trhe fasesat thea firgnper 49 lmurmemsﬁ wherdCfdster witéreagestiry 4 gels, versus

m, nut The primar urpose of step two, which is the
15%‘6?{ %t%r@pﬁgggggﬁttﬁreﬁﬁi 'a m crobiol ogical control

and to lower the viscosity of the product to

faciljtate the fillin tep three is
In BRTere e, FuRiEgs iam SHET S o CHSE Y R RAVERR tafments. An
indid3tien REUSBES! gdorl tbl@\‘ﬁﬂzetbf tﬁ@?lvB@bnﬁﬁlﬂ{ bingelof the

pouches. A typi cal formul'ati on may conprise: A
car bohydrate bl end (rral todextrin, fructose and/or

De@h&@%sl’ﬁ ) ||f1t'aké fo%%ﬁfoos@lfﬁﬁ%é@ )Yk Qh%’lf&%j of %;%Fjs' ‘é@bres for Gl

[oride, sodiumci otassi um chlorid tric
praidgnds weie wrmlavenage oon $he Iow end of the scale, |nd|cat|ng relatlvely good

tolerance of a high CHO intake during a 16 km run.

Example 3

The inventors have investigated the effect of a high intake rate of a glucose+fructose
gel versus a glucose only gel on Gl tolerance.

In a double-blind, randomised, cross-over design, 34 endurance trained male and 14
female runners and triathletes (3510 yrs; 7019 kg; 1.75+0.09 m) completed two 16
km field based runs as fast as possible on two occasions. They received either a
glucose gel (GLU) or a glucose+fructose gel (GLU/FRC) to provide CHO at a rate of
1.4 g/min with ad libitum water intake every 3.2 km. Each runner completed a post-
exercise guestionnaire including 17 questions to assess Gl tolerance on a scale from 1

to 10 (from "no problem at all" to "the worst it has ever been").
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sodi um benzoate, potassium sorbate, L-leucin

(170ny/ 100g), L-valin (170ng/100g), Lisoleucin
w@ 2000mop4d0 00g), Vitamin A and Vitami n C. ExanpP@r/EP2009/051831

The inventors have investigated the G tol erance of

CHO gel s delivering a m xture of glucose and fructose
47 irgnreers dnisbedboth: ransbceording do teeprataton Qrieghindeseouddindtrfmish the

158 : SS1.QV es .

seééhger an%%c%pgg e gls{llmﬁ%esgﬁ rg’l S&ng@%r Shdiidd fa%kn%osrhfte?% miles,
butisiiradidrdeet ie $h¢ §astralytestinal 8Hugs part760. 07m) conpl eted a

16 kmfiel d-based run as fast as possible on two

occasi ons. Once they consunmed gels to provide CHO at

QuRBtIGHLERGembRiirds wer@iﬁéwmuha&|>gé¢ared (avm) |oandn@@e theCkale (“no

m? provjded at an aver qg rate of $/n1n Cﬁ&
Profie™ %\tda|' b VB URRe PrADIiRK e TR &0 éreft RNt RIfREr Mean scores
redcPBRIRIed. 00 PO (cﬁé(rﬁﬁdéasﬁncmb%‘éé's%ﬁll)aio@ﬂ ncy vgl(ugpéﬂabdommal

guestions_to assess G nfort and tol erance on
cragieRf) eThe 6?rﬂ!e$t@ni@,b0ﬂfrwptﬁ@sm%ﬁIgé?HWFJ o] Upp?babfﬂqfé'na' lower

] ", respectively. The results are

ab@ﬂgaﬁl%%j$$§ﬂﬁ§§*%@§&QFor both treatnments questions on

@ problens were nostly scored at the | ow end of the
G|%ﬁﬁh§ﬂ§anﬁngﬂﬂghﬁﬂ1at all", "very mnor problens").

an scores ranged from1.00 0.00 (diarrhoea) to 2.1

. , [
D o o e ARG HERAA s Bl A 5 B of e
scaélei@bleabdom nal and systemi c problens. A W coxon

sign-rank test showed no significant treatnent

di fferences(H G4+ MOD) for upper abdom nal problens

(effect estimate, 0.16, se = 0.08, p = 0.26), for

| oner abdom nal problens (effect estimate, 0.09, se =

0.08, p =0.24) and for systemc problens (effect

estimate, -0.02, se = 0.14, p= 0.54). The average of

the times for the first run of each participant is

1:12: 08, the average of the second run was 1: 1 2:58.

The average tines of runners ingesting 3 gels is

1:13: 05 whereas the tine when participants ingest 4

gels is 1:13:06.
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Conmparing each runner for the first and the second
trial 2 1 ran faster at the second run, 13 ran faster
wa@boovhed4s0 f i rst run. 19 runners where faster WhETEP2009/051831
ingesting 4 gels, versus 134where faster when
ingesting three gels. In general the average tines
seemnot to differ very nmuch between treatnents. An
Ta'blrédf.cati on for overall good tolerance of the given
amount of gel. Despite a high intake of CHO
Sufmpharg ataisficaiot eeiments bhquéstiom of gel s, scores for d
probl ens were on average on the | ow end of the scal e,

£ a i ok oL

at il oA + Al Ay Ao
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Sectipny o QuaY e lefd ectl M MG gl | HPSERe | P4t ol BN | MaX
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tol & - bl'H'Ad,— rapdofilstd  rPdds OBy ! >
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ProbEBin i lel d.7basedt r ung |as If ast2eds1.80 1 7
posslivbhiengon twa7 pccasi jons.ss Theyr f eceilved eittzher oz 1 4
gl uclos@egiel (JG4t)) or.21a] gliwsdse+f r uctr ds& |gel2.0b GLUSTFRC) 1 8
to priosside CHO at a rate of (1.4 g/mn with ad|libifum
vat iRt aketevbiy 399 kih ' Each Funferelompated il 6
post |dRUPKE s o ledbit i bifaai-retinet uei-rgH 17 lqudsPilohit® o !
e o Y o
assesc@feﬁe tollexance; gn a ggal e fromgl 10 10 60flr @88 [ N0+ 9
Lowwob'.gm)?%gmg\' ™ {0 "the worst it| has |[evel been™). 4
2?& iAneLs 11 ni sheg | boj by [r unggaccoyding |tg [t he jprot gepl . | .
e [igAner cout d{not fni sh|the second rjun begause| of
gast|rapioming'st i |nal | (gi ) |probl enms. [She had to stop affer
8 ni|lP88  but li 7| ncl-¥fded i i—hégasﬂr@ﬂﬁ—éétﬁhraﬂm L !
resultse skt | &l ,st?-%.s dgonpl ainf'g Helre 1:30 | 127 L 9
preddstPant |y debroba 00811 oul bnd 1447 e 10241 815} g 2
pr obdzazess il 7 [n BN 0880 orbh oAdnd7 e o 1130, oo [ 5
tred he B8l Me sd@®es reachéd $rlom111300%%p| o 1! 4
systdntld a.%m_iémlﬁhg nosk87sit adié) [t o Pl 279 [14778 (tfBpeit-23 1 6
prob@inel grarga &d urigat 8). T#re| 17.29uestipnsS5about shaipt OB 1 7

wer e grouped into upper abdom nal, |ower abdom nal and

Whgrstherdiiferpnioiné@ments are compared 10 questions were scored slightly higher
in the red group. For 6 questions slightly higher scores were ticked in the blue group.

One was equally scored. (see table 2)

The greatest difference in scores was detected for reflux (-0.46), intestinal cramps (-

0.42) and loose stool (-0.38) showing more problems with the red gel.

Calculated means over upper abdominal problems were lower for the blue gel. The

same was true for lower abdominal problems. Less systemic problems were shown

with the red gel.

A Wilcoxon signed rank test was applied on the mean values of each participant for

each of the three sections of symptoms (for raw data see Appendix). None of them

showed statistical significance.




G problens during the run: During both trials the
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Mean H9RZSSRes (oD triap010] 012 0.27

headache ‘[ 48 -0.04 0.13 0915 | ., 015

systemic | muscle cramp 48 0.25 0.20 0.316 ' '
problems | urge to urinate 47 0.21 0.21 0.271

Looking at individuals two people showed high mean values (> 4) in the section of
lower gi problems with the red gel. One participant noted high mean values for lower gi
problems (>3) on both trials.

11 runners showed severe symptoms (>5) with the red gel, 6 runners showed severe

symptoms with the blue gels and 3 runners had severe problems in both trials.

A Wilcoxon sign-rank test showed no significant treatment differences (GLU-GLU/FRC)
for upper abdominal problems (effect estimate, -0.1, se = 0.14, p = 0.76), lower
abdominal problems (effect estimate, -0.19, se = 0.14, p = 0.22) and systemic
problems (effect estimate, 0.14, se = 0.08, p= 0.15). Mean run times (GLU trial:
1:14:25 = 7:17 h:min:sec; GLU/FRC trial: 1:14:41 = 7:10 h:min:sec) were not different
between treatments.
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1:14:25 7:17 h:mn:sec; QAU FRC trial: 1:14:41 7:1 0
h: m n:sec) were not different between
wo e@atioend s. Despite a high intake of CHO i n thect/aprwwdsis3l
gels, scores for 3 problenrs were on average at the
| ow end of the scale, indicating relatively good
Despitee palmgle intake dii @HOGRIONE Mok eof dietd, regoees1®r Kah problearsd were on

S
ovisdGh S M0 e Ot 30, BB ol okt i o cHo
intake durgrgl a 1® kmuiuataad tlwerteh/vé’s Ao gtffeme betwed GtUase GLU/FRC.
ratio was tested. .A nmale cyclists rode in the lab for
3 hrs at -60% VQ2peak followed by 1 hr of running at a
Exg,inm'ézar intensity, and consuned a gel every 15m n so

t he CHO cons tion was 779/ m
T g A SRR GATE NG 185 O PRy ITIRIRR WIS ofugose and

frubias Wit RH8 WIS A AaROBydisat r@d@m i laBFor @'h% atiedNe/02peak
el. Results are shown in Figure 4 . The peak

fong)@’iegélyl bhr ef rl{nﬁ@Qn@It@ pimdlar Wa@@d senFuread amey every 15min so
thal tHE BFRD Egﬁ’ﬁhﬁﬁ%ﬁ . %W@/ml 1 Blél&f Bh oredth %Bn1p$es were collected

consi der abl an-achieved wth a sing
throughssi e 4t ryséounwwr@lemml@l eaeohydrate . axdglation raies of the gel.

Regﬂl@gr%s&o%nofﬁglzlﬁurgrg ‘Hqé?egk oxﬁ)éﬂgp lo?th% @u’aiihrgaerﬁ)ohydrate sources

exogenous car bo dte oxidation rates o
(2:A cgiwndsatfmdtose) geI2was gt Ygdem, amichf isuconesleratdyt higheathan achieved

tested on supj Furt her, the enous
W'tba?r B'Bﬂk?d?aa{g%hy&ﬁil’@aﬁqu&i? e gone §Eo$%§/rﬁ'ﬂ g fructose along at
~0figyimh.ated with 2:1 glucose and fructose ratio was

tested on 8 subjects. The test were perfornmed as

i ndicated in Exanple 4 except for this exanple the CHO

consunption rate was 1.8g/mn. The primary objective
Ex8fpld:s exanple is to neasure the exogenous CHO

oxidation rates (g/mn) when CHO is consumed in gel

formduring cycling exercise, as conpared to sports

Thek (g%rﬁf‘élg (al’ﬂé legaf@H t'“é{t@é ofd! élcfalff‘ﬁﬂ%,tﬁefwﬂ'\g@1 lucose and
rat e |

car each SpeCI I C pro IS was one
frupipse miIOf\Mas: teatatgorps |SnbjepﬂSeFur¢t@erbtb1leyajqogewa gavbefaydrate oxidation

ratS00PL §hortd afhérorBiaRRRIPEY GO8ReHARNSAa0 3B TEGEd on &
subjects. The test were performed as indicated in Example 4 except for this example

the CHO consumption rate was 1.8g/min.

The primary objective of this example is to measure the exogenous CHO oxidation
rates (g/min) when CHO is consumed in gel form during cycling exercise, as compared
to sports drink and water (using natural enrichment of '°C carbohydrate in each

specific product). This was done by the following principle:

Carbohydrates typically consist of C'? isotopes but some carbohydrate sources have a
natural abundance of C' isotopes. Due to this fact it is possible to determine the
oxidation of exogenous carbohydrate in breath by using sources which are high in C'*
and measuring the ratio of C'*/C'? in breath. Carbohydrate solutions ingested during
the trial were prepared from food grade corn derived sources which have a high
natural abundance of *C.



nat ural abundance of Cl3 isotopes. Due to this fact it
is possible to determ ne the oxidation of exogenous
w@a00babwadr at e i n breath by using sources whi chrer/grivogbsissi
in C13 and neasuring the ratio of Cl3/Cl2 in breath.
Car bohydrate solutions ingested during the trial were
Thepepkosidafiornat the suulticadehydiate skercese®: s glucessfrugtosd) of the gel
[ . ral. e, of C. H:
o B e R s R BERRE ) Aoghlf, SuB 8 ¥homs the resutt of
Exginpeose: fruct ose) of the gel and of the sports drink
were simlar at was ~ 1.45g/ mn. Figure 5 shows the
result of Exanple 5 . Exanple 5 shows that gels
Exaeery 5ishevs that helspiceselivg tonNe pidsent oeltidnusdrkagst as effectively
. eftectively in CHO oxidation rates as a sports
n gH%'@tﬁ’iﬂr@teﬁas&? 't e gel conprising gl ucose
and fructose in aratioin the range of 3:1to 1:1
2. Carbohydrate gel in accordance with claim1,
characterized in that the carbohydrate fraction of the
gel conprises at |east 30 % glucose and fructose,
preferably 50 % gl ucose and fructose nore preferably
at | east 85 % gl ucose and fructose. 3. Carbohydrate
gel in accordance with claim1l, characterized in that
the carbohydrate fraction of the gel conprises
dextrose and/or naltodextrins. 4. Carbohydrate gel in
accordance with one of the preceding cl ai s,
characterized in that it contains |ess than 3Qg
protein per 100g gel and/or less than 1g fat per 100g
gel. 5. Carbohydrate gel in accordance with one of the
precedi ng clainms, characterized in that it further
contains vitamns, such as Vitamn C, Vitamn E
Vitamn B2 and/or Vitam n B6, preferably in anounts
that correspond to at |east 10 % of the recomrended
daily dose. 6. Carbohydrate gel in accordance with one
of the preceding clains,
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characterized in that in further conprises mnerals

and/ or electrolytes, such as potassium and sodium 7.
w@Ea00babwacr at e gel in accordance with one of theCT/EP2009/051831

precedi ng clains, characten8zed in that it further

contai ns amno acids such as L-leucin, L-valin and/or

Li sol eucin. 8. Carbohydrate gel in accordance with one

of the preceding clains, characterized in that it has

an energy density of 600-1 500 kJ/1 00g. 9.

Car bohydrate gel in accord@taimswi th one of the

precedi ng clains, characterized in that it has a

serving size of 10-100 g, preferably 20-5Qg. 10.

Car bohydrate gel in accordance with one of the

precedr clainms, characterjzed in that it conta

-wat er Ga ﬁtgocm( %@ﬁ{ cgﬂnp%n%gluﬁ:pg%@@d dl’é,‘CtOSflln a ratro |n the range of
34Q@nbphydrate gel in accordance with one of the

preceding clainms, characterized in that it further

conprrses one or nore cquounds sel ected from

gr oup CERRYEIALe P8 N aREHPK Wﬂhogl)arnbéf,f@]aﬁ%cterrzed in that the

ca®oRpdats fisetiéh thhecgéls%r\h?ﬁééée%t IS5 3y, §I9b§‘ée’ BérlnE]gfructose
agents, binding agen ding materi al,

prefergpty Pgr"/eam(foﬁﬁl @”d éWFt%%l Hars @r%fﬁr@bbbrabrﬁa&ﬁgfﬁ%éeawose and
fru&t%seuse of a carbohydrate gel in accordance with one
clainms 1- 11 for the preparation of a food product
to provide an increased performance. 13. Use in
3. accor §amahydeate | gal nin1acqosdancet wéh @laigyildcharedieredagedhat the

car%%ﬁ%ﬁir@lﬁ@&ﬁ)h'@lthég |%6f;}1;b‘ﬁ§e§‘89>4tﬂfseta‘hdt/6r‘?ﬁélaogr ﬂ*sné.".em

probl enms wth the gast ntesti nal tract e in
accordance with claim13, wherein the problenms with _
4.t he g§§be5WHt’9é§t pelalint pecardance wffecansd afr &g u@fﬁé@dlng claims,

ch%%gfé?k@cﬂn tﬂ%?ﬁ'o@ﬁ%ﬁqgé’s nt aﬁpﬁ’r&e\rlrhoﬁ]@rﬁ(mgébl and/or Iess than 1g

l'oat1 ng, upper om na nause
fatipendPOgpelom nal probl ens such as intestinal cr anps
flatul ence, urge to defecate, |eft abdom nal pain,

ri ght g Iyoﬁﬂe m@@l‘ N beaﬁgar%e.o%ith ddrﬁ{eaégache WecedrP% claims,

syst emc such I ZZ1 ness
chanaaigpzed mti’rg‘ert fusther icantiains vitamins, such as Vitamin C, Vitamin E, Vitamin

B, and/or Vitamin B6, preferably in amounts that correspond to at least 10 % of the

recommended daily dose.

6. Carbohydrate gel in accordance with one of the preceding claims,
characterized in that in further comprises minerals and/or electrolytes, such as

potassium and sodium.

7. Carbohydrate gel in accordance with one of the preceding claims,
characterized in that it further contains amino acids such as L-leucin, L-valin and/or L-

isoleucin.

8. Carbohydrate gel in accordance with one of the preceding claims,
characterized in that it has an energy density of 600-1500 kJ/100g.

9. Carbohydrate gel in accordance with one of the preceding claims,

characterized in that it has a serving size of 10-100 g, preferably 20-50g.
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15. Use in accordance with one of clains 12-14 to
al l ow for an enhanced bl ood sugar nai ntenance late in
wez@waoser 16. Use in accordance with one of cPei/EB2009/051831
12-15 to further provide an9increased exogenous
car bohydrate oxidation, to provide nore energy to
10wor ki fgrivahydrade, gelo ipr eetatdarccef axithreroneneofgyhalepriecedipg claims,

chér%c%@?%(’ti In AR l%r%%m%y\%t in a?\ é?ﬁé’d’r{t%‘?zﬁ%be%?@ @él”ed

ener 0 nusc i n accordance
clalns 12-1 6 to further treat or prevent synptons of
11f at i gGarbahydratpr gele ity etéargancedemtie onsaseir d  Rregeding nclaims,

e BHRLULA SRS (PHBLESmoAOEL BFc L9 156! GR35 LALIINAN from he

e I n accor
gramp:ecmﬁsustlngl ofs adozad. cﬁmpmhadsal caffdwm cgani‘.m’rg(dfom emuged:onservatlves

t corres to an estio
uifBRPoadt R e P re PP G o ebolat] ke i luice, i,
antiéXidar¢ aﬁ@b@bhfﬁn%{a gértast 659 CHO h and nost preferably
between 80y CHO h and 110g CHQ h.
12. Use of a carbohydrate gel in accordance with one of claims 1-11 for the

preparation of a food product to provide an increased performance.

13. Use in accordance to claim 12 to further provide an increased
gastrointestinal tolerance and/or to treat or prevent problems with the gastrointestinal
tract.

14. Use in accordance with claim 13, wherein the problems with the
gastrointestinal tract are selected from upper abdominal problems such as reflux,
heartburn, bloating, upper abdominal cramps, vomiting, nausea; lower abdominal
problems such as intestinal cramps, flatulence, urge to defecate, left abdominal pain,
right abdominal pain, loose stool, diarrhoea; or systemic problems such as dizziness,

headache, muscle cramp or urge to urinate.

15. Use in accordance with one of claims 12-14 to allow for an enhanced blood

sugar maintenance late in exercise.

16. Use in accordance with one of claims 12-15 to further provide an increased
exogenous carbohydrate oxidation, to provide more energy to working muscles, to
provide a faster energy delivery to working muscles and/or to provide more sustained

energy to muscles.

17. Use in accordance with one of claims 12-16 to further treat or prevent
symptoms of fatigue, to improve cycling cadence measured, e.g., in revolutions per
minute, and/or to decrease ratings of perceived exertion (RPE).

18. Use in accordance with one of claims 12-16, wherein the carbohydrate gel is
used in an amount that corresponds to an ingestion of at least 30g CHO/h, preferably
at least 50g CHO/h, more preferably at least 65g CHO/h and most preferably between
80g CHO/h and 110g CHO/h.



