Artificial sweeteners and performance The present invention relates to the
field of nutritional conpositions. In particular, the present invention
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uptake has been reduced during exercise, there still remains a need in the art to
even further reduce the occurrence of Gl problems and to further improve CHO
absorption. There also remains a need in the art to allow endurance athletes to train

in low-energy conditions for optimal training adaptations, while still stimulating and
up-regulating gut CHO transporters, for subsequent competition performance when

25 CHO energy is provided. This would allow the endurance athletes to reap the full
benefit of low-energy training, while not compromising their Gl tolerance o ingesting
carbohydrates, which improve endurance performance. Finaily, there was a need in

the art fo prime the Gl tract by acutely stimulating and up-regulating CHO
transporters prior to exercise to allow an even further increased absorption and

30 oxidation of carbohydrate. This is especially important during the initial stages of

exercise when CHO absorption and oxidation are the lowest, and the biggest
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ratio in the range of 3:1-2.3:1 or 1.7:1 to 1:1.
Surprisingly,” even non-caloric sweeteners were found to have a performance

increasing effect.

For example, a nutritional composition comprising a carbohydrate source containing
20 glucose and fructose in a ratio in the range of 3:1 to 1:1, and/or at least one sugar
substitute allowed achieving the desired effects.

Without wishing fo be bound by theory, the present inventors believe that a high

carbohydrate diet up-regulates the expression of the glucose transporter SGLT1 and

glucose uptake by enterocytes. This up-regulation might be mediated by sweet taste
25  receptors.

Sugar substitutes appear to be also effective in up-regulating intestinal SGLT1
expression and glucose uptake. This property of sugar substitutes appears to be

linked to their perceived sweetness.
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exanple. In one enbodi ment of the present invention, the carbohydrate

fracti omhefsahiecan be achieved by the administration of a composition, such as a drink
20  with an optimised mix of sugar and sugar substitutes to be taken during exercise
and/or competition.

Hence, one embodiment of the present invention relates to a nutritional composition
comprising glucose and fructose in a ratio in the range of 3:1 to 1:1, and at least one
sugar substitute.

25 It was found that an intake of even 90 grams of carbohydrate per hour, compared to
30-60 g CHO/ h as officially recommended by the American College of Sporis
Medicine (ACSM), is well tolerable for the Gi-tract if ingested as carbohydrate
mixture comprising glucose and fructose in a ratio in the range of 3:1 fo 1:1,
preferably 2:1. For example, the carbohydrate mixture may also comprise glucose

30  and fructose in a glucose-fructose ratio in the range of 3:1-2.3:1 or 1.7:1 to 1:1.
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The compositions of the present invention may be intended to be consumed during
exercise and/or briefly before or after exercise. Briefly before or after exercise
15  corresponds to the time span from 1 hour before exercise to 1 hour after exercise.

A sugar substitute is a compound that duplicaies the effect of sugar or corn syrup in
taste, but has fewer calories. Preferably, compounds with little or no calories, such as

non-caloric sweeteners, are used.

Fructose and glucose may be provided from a carbohydrate source. The

20  carbohydrate source contains fructose and glucose in a digestible form. The
carbohydrates may comprise or consist of monosaccharides, such as glucose or
fructose as basic carbohydrate units. The monosaccharides may represent a part of
disaccharides, such as sucrose, laciose, maltose or cellobiose. The
monosaccharides such as glucose or fructose may also represent a part of

25 oligosaccharides or polysaccharides. Preferred carbohydrate sources for the present
invention are maltodextrins and/or dextrose.

The carbohydrate source may additionally comprise indigestible carbohydrates, in
particular fibres.

Consequently, glucose and fructose may be provided as such, but may also be
30  provided in the form of glucogenic compounds or fructogenic compounds.



550x Erythritol 0.7x Aycyrrhizin 50x Gycerol 0.6x Hydrogenated starch
hydr ol ysates 0.4x-0.9x Lactitol 0,4x Lo Han Guo 300x Mabinlin Protein 100x
Mal titol WoxoNansidwol 0. 5x PCT/EP2011/053819

A giucogenic compound is any compound, for example a polysaccharide that
comprises a glucose unit. Glucose may then be provided from a glucogenic
compound by enzymatic activity in the body, for example.

A fructogenic compound is any compound, for example a polysaccharide that
5 comprises a fructose unit. Fructose may then be provided from a fructogenic
compound by enzymatic activity in the body, for example.

In one embodiment of the present invention, the carbohydrate fraction of the
nutritional composition comprises at least 30 % glucose and fructose, preferably
50 % giucose and fructose more preferably at least 85 % glucose and fructose. In
10 one embodiment of the present invention the carbohydrate fraction of the nutritional
composition provides at least 50 %, preferably at least 70 % of the energy of the bar.

The sugar substitute may be any sugar substitute that is known in the art and
suitable for human and/or animal consumption.

For example, the sugar substitute may be selected from the group consisting of
15 natural sugar substitutes and artificial sugar substitutes or combinations thereof.

Natural sugar substitutes may be for example Brazzein, Curculin, Erythritol, Fructose,

Glycyrrhizin, Glycerol, Hydrogenated starch hydrolysates, Lactitol, Lo Han Guo,

Mabinlin, Maliitol, Maltooligosaccharide Mannitol, Miraculin, Neoculin, Monellin,

Pentadin, Sorbitol, Stevia, Tagatose, Thaumatin, and/or Xylitol or combinations
20 thereof,

Artificial sugar substiitutes may be, for example, Acesulfame potassium, Alitame,
Aspartame, salts of aspartame-acesulfame, Cyclamate, Dulcin, Glucin, Isomalt,
Neohesperidin dihydrochalcone, Neotame, P-4000, Saccharin, SC45647, and/or
Sucralose, or combinations thereof.

25  Generally, the sugar substitutes are used in amounts that correspond to their
perceived sweetness with respect to sugar. For example a part of the sugar, such as
the fructose glucose mixture, may be replaced by sugar substitutes in an amount that
the resulting sweetness imparted by the sugar subsiitute(s) is in the range of 2 of
the sweetness of the replaced sugar to 2x the sweetness of the replaced sugar.
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Typically the sweetness of the sugar substitutes is perceived as follows:

Sugar substitute Sweetness by weight compared to
sugar
Brazzein 800x
Curculin 550x
Erythritol 0.7x%
Glycyrrhizin 50x
Glycerol 0.6x
Hydrogenated starch hydrolysates 0.4x-0.9x
Lactitol 0.4x
Lo Han Guo 300x
Mabinlin Protein 100%
Maltitol 0.9x
Mannitol 0.5x
Monellin 3000x
Pentadin 500x
Sorbitol 0.6x
Stevia 250x
Tagatose 0.92x
Thaumatin 2000x
Xylitol 1.0%
Acesulfame potassium 200x%
Alitame 2,000x
Aspartame 160-200x
Salt of aspartame-acesulfame 350x%
Cyclamate 30x%
Dulcin 250x
Glucin 300x
Neohesperidin dihydrochalcone 1500x
Neotame 8000x%
P-4000 4000x
Saccharin 300x
Sucralose 600X
Isomait 0.45x-0.65%

in general, however, the sugar substitute is used in the nutritional composition in

accordance with the present invention in a weight ratio of 1;1 to 1:1000000,
5 preferably 1:1 to 1: 100000, even more preferred 1:1 to 1: 10000, most preferred 1:1
to 1:1000 compared {o the total carbohydrate fraction.

The sugar substitute may be used in the nutritional composition in accordance with
the present invention in a weight ratio of 1.1 to 1:1000000, for example 1:10 to 1:



160- 200x Salt of aspartane-acesul fane 350x Cyclamate 30x Dul cin 250x d ucin
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100000, 1:100 to 1: 10000, or 1:500 to 1:2000 compared to the total amount of
glucose and fructose.

The carbohydrate fraction of the nutritional composition may comprise dextrose,
fructose and/or maltodextrins.

5 The nutritional composition comprises a carbohydrate fraction and, optionally, a
protein fraction and/or a fat fraction.

The presence of proteins and/or fats in the composition 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
10  a product with an improved taste.

As protein source, any suitable dietary protein may be used, for exampie animal
proteins (such as milk proteins, meat proteins and egg proteins); vegetable proteins
(such as soy protein, wheat protein, rice protein, and pea protein); mixtures of free
amino acids; or combinations thereof. Milk proteins such as casein and whey, and

15 soy proteins are particularly preferred.

The proteins may be intact or hydrolysed or a mixture of intact and hydrolysed
proteins. It may be desirable to supply partially hydrolysed proteins (degree of
hydrolysis between 2 and 20%), for example for athletes believed to be at risk of
developing cows’ milk allergy. Additionally, in general at least partially hydrolysed

20  proteins are easier and faster to metabolize by the body. This is in particular true for
amino acids. Consequently, it is further preferred if the nutritional composition
contains single amino acids, most preferred are essential amino acids. In one
embodiment the composition contains amino acids such as L-leucine, L-valine and/or
L-isoleucine.

25 If the composition includes a fat source, the fat source has the advantage that for
example an improved mouth feel can be achieved. Any fat source is suitable. For
example animal or plant fats may be used. To increase the nutritional value, n3-
unsaturated and n6-unsaturated fatty acids may be comprised by the fat source. The
fat source may also contain long chain fatty acids and/or medium chain fatty acids.



| somalt 0.45x-0.65x In general, however, the sugar substitute is used in
the nutritional conposition in accordance with the present invention in a
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t ot al carbohydrate fraction. The sugar substitute may be used in the
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1: 10000sedr 1.500 to 1:2000 conpared to the total anmount of gl ucose and
fructose. The carbohydrate fraction of the nutritional conposition may
conpri se dextrose, fructose and/or maltodextrins. 5The nutritional
conposi Thenutsiiapali @@spc@rtw@rmehperfm!atﬁdm povpvdhat it epttainsdessthan 48rot ei n
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conposi tion réesent i nven as t e advantage that this way it is
possible to provide the athlete with a nore conplete nutrition during
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product I nproved taste proteln source, any suit etary
pr ot ei nimagcobdangsedih ihewemmhéatmnsrrﬁchpremmern@qcbeﬁ:wmsaweIUSgiRBAer ns
nmeat proteins and egg proteins); vegetable proteins (such as soy protein,

wheat pﬁ-ﬂé% AT (Brtﬁ% r&er@%ﬁ%% F?ﬁ%{ Eoithin \m%ﬁrHé esuchl ad Vﬁﬁmﬂ’ggey and

aci ds; or co nat I ons ere eins such as casei n and
Vitamin E Vitamin B12, Niacin, Vltamrn B6, folic acid, biotin, panthotenic acid,

Vitamin B, and/or Vitamin B8, preferably in amounts that correspond to at least 10 %
10 of the recommended daily dose.

The presence of vitamins may contribute to the effectiveness of the product and may
further protect the athlete. For example, the presence of vitamin C will help to protect
against catching a common cold.

The composition may also comprise electrolytes and/or minerals, such as sodium,
15 potassium, calcium, iron, magnesium or zinc.

These compounds may be helpful to replenish the body with compounds that he is
constantly loosing due to the generation of sweat during exercise. They may aiso
help fo avoid the generation of sore muscles.

The nutritional composition may further contain one or more compounds selected

20 from the group consisting of aroma compounds, fibre, caffeine, conservatives,
guarana, acidifying agents, binding agents, gel building material, water, fruit juice,
fruits, antioxidants, colouring agents.

These agents may improve the product of the present invention with respect to many
properties, such as taste, consistency, colour, stability during storage, digestibility,
25 and many more that are known to those of skill in the art.

The energy density of the composition is not critical for its effectiveness. However, a
high energy density has the advantage that less food needs to be ingested to



15soy proteins are particularly preferred. The proteins nmay be intact or
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serving size of a gel may be in the range of 20-100ml, for example 30-50 ml.

20 A composition of the present invention may comprise the following percentages of
daily values (DV) based on a 2000 calorie diet: Between 4 and 6 % total fat, including
between 1 and 3 % saturated fats, between 5 and 9 % sodium, between 0,5 and
1,5 % potassium, between 12 and 16 % carbohydrates, including between 5 and
10 % glucose and fructose, and between 10 and 14 % proteins.

25  Additionally it may comprise between 80 and 120 % DV vitamin C, between 20 and
30 % DV calcium, between 25 and 35 % DV iron, between 80 and 120 % DV vitamin
E, between 80 and 120 % DV thiamin, between 80 and 120 % DV riboflavin, between
80 and 120 % DV niacin, between 80 and 120 % DV vitamin B8&, between 80 and
120 % DV folate, between 80 and 120 % DV vitamin B12, between 80 and 120 % DV
30 biotin, between 80 and 120 % DV pantothenic acid, between 20 and 30 % DV

10



These agents may inprove the product of the present invention wth respect
to many properties, such as taste, consistency, colour, stability during
st orage, wWogestikidvity, 25and many nore that are known POTiHPReGI@/06881%ki || in
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relatively small. Preferably, such a dry product has a serving size of

10- 200 preferabl y.20-100 nost, preferred 50-80q. Alternativel it may
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pref er abf ¥ Beipesifiod @NPrclite amhindresded pérorarineehyr ikt skéuraate
precisely be adjusted to the needs of an athlete. 15If the nutritional

conposi PPOHMAEhe present invention is a liquid or gel-like food product,
such as, e.g., a drink, it may have an energy density of 50-1500 kJ/100ni,

prefigr arth¥ coRmpb3Rienkda\l 00 Elnutisial B6RH6EsitieH a8 ded HHYIA ERRNH.mdrefIes Vi ng

size of such drinks may be in the range of 50ml-500nl, for exanple
100n1 - 3smbedimenie deeerliasplavee of a gel may be in the range of 20-100nt,
for exanple 30-50 m. 20 A conposition of the present invention may

conpr i sehkh@nhgdditfm H@Xpﬁléé%bt 2968 10ftradRidrypreaémtes 14D Bagsrn@ited iR 000
calorie diet: Between and 6 %total fat, including between 1 and 3 %

sat ur at earticeias enpletaRee REHORPRNG® 9% sodi um between 0,5 and 1,5 % pot assi um
between 12 and 16% car bohydrates, including between 5 and 10 % gl ucose and

fruct osqpean@sh@davreed 19 18 Grdbntaricplioh teay B8 rad@ithl Gl by nbh-mddlicgonpri se
between 80 and 120 % DV vitamn C, between 20 and 30 % DV cal ci um between

25 ahd 88€8% DV iron, between 80 and 120 %DV vitamin E, between 80 and 120
% DV thiam n, between 80 and 120 % DV ri bofl avin, between 80 and 120 % DV

niacin, 14 té&‘?ﬁibsﬁ%nﬁg@ arfd 89 B¢ Yid Mt ReseRShyebrBRag kol B el\of ol ate,
bet ween 8% and 120 A BV Vi t%ﬁ n 812, be}fg\%een 80 and 128 )/ 0 DV

provide an increased gastrointestinal tolerance and/or to treat or prevent problems

with the gastrointestinal tract. Also the gastrointestinal tolerance for carbohydrates, in

particular for the glucose/fructose mixture of the present invention will be increased.

20  The problems with the gastrointestinal tract as mentioned above are not particularly
limited but are preferably selecied from the group consisting of 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

25  systemic problems such as dizziness, headache, muscle cramp or urge to urinate.

For exercise in general, but in particular for competitive exercise it is essential that
the body has blood sugar available for the muscles to burn at all times. In particular
at the end of a race it must be avoided that an athlete runs out of energy. The subject

matter of the present invention is well suited to prevent this. According to one

11



30 biotin, between 80 and 120 % DV pant ot heni ¢ acid, between 20 and 30 A
DV phosphorus, between 20 and 30 % DV nagnesi um between 25 and 35 % DV
zi nc, betwoen11283mnd 35 % copper, and between 15 and 25Phil/EPiclosism® um The
nutritional conposition in accordance with the present invention may
further conprise one or nore conpounds selected fromthe group consisting
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agents, I ng agents, ge ding material, water, fruit juice, fruits,
ant i oxi dsed 49 adlothnﬂwa@g@@xtmoodrrsgg@rr meinenanaeelfte o exXesyse @ngfassan o t he
use, of  ficteial SHBShOLERT Bliad o BELRAAIA0oRL composT Ll on Lo provi de
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onset. THeg&HPisi tion of the present invention can not onIy be used to
secure long lasting

The inventors have found that the higher the amount of carbohydrates ingested per
hour is, the more the exogenous carbohydrate oxidation can be increased.

20  The composition prepared by the use of the present invention may also be used fo
up-regulate the expression of intestinal SGLT1 and GLUT-5 glucose and fructose
transporters. This way an optimal absorption of carbohydrates, in particular of
glucose and fructose, from food sources can be established.

It is clear to those skilled in the art that they can freely combine all features of the
25 present invention disclosed herein without departing from the subject matter as
disclosed. It particular features described with respect to the nutritional composition
of the present invention and with respect o the uses of the present invention may be

combined.

12
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the ingredients to the cooker. rlmary ose of this step is to have

a snoot HeaiNh BFRS§ER0 RCRHYEe '%\/Fﬂ‘*cw NG pﬁ%ﬁeﬁﬁ’a‘i" igh dt Meeledineaigitedifdd

Sti rringnt§@odéhed, Wb%ﬁ%tﬁe%bﬁs@él%%f'tﬂe gbl.ssé‘r@syed Step two involves the
heating of the mass to a'tenperature of 75 C for at least 10 mnutes. The

primary purpose of step two, which is the heating process, is 15 to have a

m cr obi tggi'cﬁﬂlgefl (ﬁﬁlﬁ&‘on"’mg Eme%%%r the viscosity of the product to

faC|I|ta ng proc p three is the filling process, which is
the2bot-filling of the gel i nto pouches, foll owed by t he hot-sealing of the

pouchesA cartb%Rygrak %?end ?msrﬁjoaa tx%r; e osceoraer}or glucose) in combination with
Aspartame in a weight ratio of B00:1 | filtered water, electrolyte blend (sodium
chloride, sodium citrate, potassium chloride), citric acid, natural flavours, sodium
benzoate, potassium sorbate, L-leucin (170mg/100g), L-valin (170mg/100g), L-

25 isoleucin (170mg/100g), Vitamin A and Vitamin C.

Example 2: Bar formulation

A typical formulation for a bar in accordance with the present invention is presented

30  in table form below:

Ingredient Amount (weight-%)
Maltodextrin 12.917%

13



A carbohydrate blend (maltodextrin, fructose and/or glucose) in conbination
wth Aspartane in a weight ratio of 800:1 , filtered water, electrolyte

bl end (sospumichBmpi de, sodiumcitrate, potassium chl orPdE)EP2@i1i0638¢9 aci d,
natural flavours, sodium benzoate, potassium sorbate, L-leucin

(170ng/ 100g), L-valin (170nmg/100g), L- 25isoleucin (170ng/100g), Vitamn A
and Vitamn C. Exanpl gseartddgd formul ation A typigcggef ormul ation for a
bar in accordance pikprbi6 REERENt invention is presgy 30in table form
bel ow. 1 ngredi entAgg BloehesgRts 79 Mal todextrinl2. 91°¢%q080 2011/ 113799

PCT/ EP2011/ 053819 g dePRE L. 016% MIlk Protein Isol %tfm&/owg% Soy Protein

| sol ate 0.500% Ri ce Eo%'r”aiignatn% Fl our Peanut O. 100%0'100%

Qat Bran 14.360%
Rice Crisps 8.985%
Crystalline Fructose 6.800%
Evap Cane Juice Syrup 33.150%
salt 0.300%
Glycerine, 1.000%
Almond Butter 3.278%
Vanilla 1.234%
Vitamin/Mineral/Amino Premix 3.108%
Total 100.000%

The bar is produced as follows:

All wet ingredients are mixed together (syrup, glycerine, almond butter and flavours)
5 at b0°C. Separetaly, dry ingredients are mixed together, then the wet slurry is added

to the dry mix and the mass is mixed for 2 {0 5 minutes under high shear. The dough

is slabed and cut into bar shape before packing.

14



Cat Bran 14.360% Rice Crisps 8.985% Crystalline Fructose 6.800% Evap Cane
Juice Syrup 33.150% salt 0.300% d ycerine, 1.000% Al nond Butter 3.278%
Vani | | a IwO2420NB19am n/ M neral / Ami no Prem x 3. 108% Tot alPCT/EP2011/053819

Claims

1. Nutritional composition comprising a carbohydrate fraction containing
glucose and fructose in a ratio in the range of 3:1 to 1:1, and at least one
5 sugar substitute.

2. Nutritional composition in accordance with claim 1, characterized in that the
carbohydrate fraction comprises at least 30 % glucose and fructose,
preferably 50 % glucose and fructose more preferably at least 85 %
glucose and fructose.

10 3. Nutritional composition in accordance with one of the preceding claims,
wherein the sugar substitute is selected from the group consisting of
natural sugar substitutes, for example Brazzein, Curculin, Erythritol,
Fructose, Glycyrrhizin, Glycerol, Hydrogenated starch hydrolysates, Lactitol,
Lo Han Guo, Mabinlin, Maltitol, Maltooligosaccharide Mannitol, Miraculin,

15 Monellin, Neoculin, Pentadin, Sorbitol, Stevia, Tagatose, Thaumatin, and/or
Xylitol, and artificial sugar substitutes, for example Acesulfame potassium,
Alitame, Aspartame, salts of aspartame-acesulfame, Cyclamate, Dulcin,
Glucin, Isomalt, Neohesperidin dihydrochalcone, Neotame, P-4000,
Saccharin, SC45647 and/or Sucralose.

20 4. Nutritional composition in accordance with one of the preceding claims,
wherein the sugar substitute is used in a weight ratio of 1:1 to 1:1000000 ,
preferably 1:1 to 1:100000, even more preferred 1:1 to 1:10000, most
preferred 1:1 to 1:1000, compared to the total carbohydrate fraction
present in the composition

25 5. Nutritional composition in accordance with one of the preceding claims,
characterized in that it further contains vitamins, such as Vitamin C,
Vitamin E, Vitamin B12, Niacin, Vitamin BB, 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.

15



100. 000% The bar is produced as follows: Al wet ingredients are m xed
toget her (syrup, glycerine, alnond butter and flavours) 5 at 50C

Separ et alwQ 2driy11819gr edi ent s are m xed toget her, then t heCEHEP2&il10638y9 i S
added to the dry mx and the mass is mxed for 2 to 5 mnutes under high
shear. The dough is slabed and cut into bar shape before packing. Cains

Nutritiong COW&%?o%PBo%HBQ&ﬁiinﬁ‘%c@gfﬂ%ﬁ@é’%ﬂ'{ @Bg_éfrtﬂ%tblr%ge&iﬂﬁt LifNsng
glucose and fructose in a'ratio in the range o ;1 to 1.1, and at | east
one 5sugar subsharaotesize@.ilNdibati it futier cooteius triinm acksascbraahleacinet h- cl ai m
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gl ucose and frﬁgqrbes%%é)ggrle'ﬁs@?ea%? '50 % gl ucose and fructose nore preferably

at |least 85 A) glucose and fructose. 103.Nutritional composition in
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di hydr ochal cone, Neotane, P-4000, Saccharin, SC45647 and/or Sucral ose.

204. Nutritjonal,K copposition in accordance Wt ne of the preceding, clains,
chor o 11 kst UD ReepteBes MG o o dolis dr Focievigs &b IH8984 000000

. preferably 1ghst@inkisifA0R eraf¥E hniiiretd h@berdregreledt boblerd0pEh th®St
preferred 1:1 to 1:1000, conpared to the total carbohydrate fraction

present in the988tpptastinalirasts. Nutriti onal conposition in accordance with
one of the preceding clains, characterized in that it further contains

Vi tam‘ ns, ﬁk‘chtﬁs% \(htﬁﬂ&&d%ce_\ﬁ \FJW Biafm @f! t@ﬂél@irBj{Ee Nré!ﬂéaﬁ‘us _Wit‘harfﬁ@ B6,
folic acid, biotin, &anthotenl c acid, Vitamn B2 and/or Vitam n B6,

preferably in gastieingstinal rael o&s poirried fiam | Baserolp 9poYIstge of ditiefrended
daily dose. V\QbaQIHr{a]rJp?’gt%gll?lgslﬁﬁ%lpéﬂg??’ﬁéxa%bum, bloating, upper abdominal

15 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.

11.  Use in accordance with one of claims 7-10 to allow for an enhanced blood
20 sugar maintenance late in exercise.

12. Use in accordance with one of claims 7-11 to provide an increased
exogenous carbohydrate oxidation, to provide faster energy delivery, in
particular to working muscles, and/or to provide more sustained energy to
muscles.

25 13.  Use in accordance with cne of claims 7-12 to further treat or prevent
symptoms of fatigue, to improve cycling cadence, for example measured in
revolutions per minute and/or to decrease ratings of perceived exertion
(RPE).
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6. Nutritional conposition in accordance with one of the preceding clains,
characterized in that it further contains am no acids such as 1-Ieucine,
Lval i ne aw0/20r1/1137980l euci ne. 7. Use of a sugar substit uP€TEPRO11/063819
preparation of a conposition to provide an 5i ncreased CHO absorption,

oxi dation, and/or performance, in particular endurance performance. 8. Use

in accor daace Qe Ghadd¥ordaneBeyih Bnkhe aamresiid, %érématﬁéuwmbbm is
conposition in accordance with one of clains 1-6. Use in accordance with

one of clains ys&linan EF@W‘H@%ﬁOF"?ﬁﬂO@%é@amow*%m%bﬁaﬁh&ﬁ’g C51@hance
and/or to trea I Wi t r.Qi 10.
Use in accorda EegéraB Qa’tﬁ‘étgls{%?,g& (ﬂ\/\ﬂ@/rhé nh&te h&%fé}é%l& cl I@éﬁsﬁég{‘@lHéfna&%d

gast roi nt est i nalost p@tﬁeraaiyé)%\ee@w@@lwmmdeﬂ@g@lﬂoﬁbnm sting of upper
abdom nal probl ens such as reflux, heartburn, bloating, upper abdom nal 15
cranps, vomting, nausea; |ower abdom nal problens such as intestinal
cranps, flatulence, urge to defecate, |eft abdom nal pain, right abdom nal
pai n, |oose stool, diarrhoea; or system c problens such as dizziness,
headache, muscle cranp or urge to urinate. 11. Use in accordance with one
of claims 7-10 to allow for an enhanced bl ood 20sugar mai ntenance late in
exercise. 12. Use in accordance with one of clainms 7-11 to provide an

i ncreased exogenous carbohydrate oxidation, to provide faster energy
delivery, in particular to working nuscles, and/or to provide nore

sust ai ned energy to muscles. 2513.Use in accordance with one of clainms 7-12
to further treat or prevent synptons of fatigue, to inprove cycling
cadence, for exanple neasured in revolutions per mnute and/ or to decrease
rati ngs of perceived exertion (RPE). WD 2011/113799PCT/ EP2011/ 053819

14. Use in accordance with one of clains 7-13, wherein the conposition is
used in an anmount that corresponds to an ingestion of at |east 30g CHQ h,
preferably at |east 50g CHO h, nore preferably at |east 65g CHO h and nost
preferably between 80g CHO h and 110g CHQ h.
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