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ABSTRACT 

Compositions and methods that stimulate body protein syn 
thesis and can improve muscle mass maintenance and recov 
ery are provided. The composition comprises a protein 
source Which provides at least about 8% total calories of the 
composition and Which includes at least about 50% by 
Weight of Whey protein; (ii) a lipid source having an omega 
3:6 fatty acid ratio of about 5:1 to about 10:1 and Which 
provides at least about 18% total calories of the composi 
tion; (iii) a carbohydrate source; and (iv) a balanced macro 
nutrient pro?le comprising at least vitamin E and vitamin C. 
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NUTRITIONAL COMPOSITION AND METHOD 
FOR IMPROVING PROTEIN DEPOSITION 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/227,117 ?led on Aug. 22, 2000. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a composition for 
a nutritional supplement; a method of production of the 
composition; use of the composition in the manufacture of 
a functional food or medicament for the nutrition, methods 
for improving muscle protein synthesis, preventing muscle 
loss, and accelerating muscle mass recovery in patients 
recovering from illness or surgery, those With limited appe 
tite such as the elderly, or anorexic patients, or those Who 
have impaired ability to digest other sources of protein 
Which comprises administering an effective amount of the 
composition. 

[0003] Many people do not take in suf?cient nutrients for 
a nutritionally complete diet. In order to assist these people, 
nutritional supplements have been developed. Nutritional 
supplements are usually not intended to provide all the 
nutrients necessary for a nutritionally complete diet; instead 
they are generally intended to supplement the diet such that 
it becomes more nutritionally complete. HoWever, in some 
instances they may provide complete nutrition. 

[0004] There are many targets for nutritional supplements; 
for example sick patients, convalescing patients, anorexic 
patients and the elderly. For sick and convalescing patients, 
the spontaneous intake of food is often loWer than normal 
and insuf?cient to meet nutritional needs. Recovery and 
restoration of strength may therefore be impaired. A signi? 
cant proportion of the elderly, on the other hand, tend to eat 
too little to meet all of their nutritional needs. This is usually 
due to reduced energy needs folloWing reduction in body 
Weight and diminished physical activity. Anorexic patients 
by de?nition suffer a loss of appetite and do not take in 
sufficient nutrients. In all cases, supplementation to provide 
missing nutrients can offer advantages. 

[0005] Various nutritional supplements are available. A 
family of supplements commonly found in North America is 
sold under the name ENSURE by Ross Laboratories. The 
protein source used is predominantly caseinates and soy 
protein isolates. Another family Which is commercially 
available is sold under the name RESOURCE by Novartis 
Nutrition Ltd. In this case, the protein source is based on 
caseinates. Another family Which is commercially available 
is sold under the name NUBASICS by Nestlé Clinical 
Nutrition. In general, the protein source used in products of 
this family is caseinate. HoWever, it is found that these 
products suffer from the problem that they do not necessarily 
result in a consumer receiving suf?cient nutrients; either 
because an insuf?cient amount of the product is consumed 
or insufficient other foods are consumed. This is especially 
the case With convalescing patients, the elderly and other 
anorexic patients Where loss of appetite leads to insuf?cient 
nutrients being consumed. 

[0006] Nutritional supplements Which are based on other 
protein sources, such as Whey protein, are also available or 
have been described in the literature. In general, the nutri 
tional supplements based upon Whey protein are provided in 
the form of fruit juices; for example as described in Euro 
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pean patent application 0486425 and US. Pat. No. 5,641, 
531. HoWever, these products suffer from the problem that 
they generally do not provide a lipid source despite the fact 
that lipids are essential for adequate nutrition. 

[0007] Therefore, a need exists for a composition that is 
capable of providing for the special nutritional requirements 
of those requiring increased muscle protein synthesis or 
muscle mass recovery. 

SUMMARY OF THE INVENTION 

[0008] Remarkably, a composition has noW been found 
that addresses the problems set out above and enables such 
persons to retain or regain their strength. 

[0009] In a ?rst aspect the invention provides a method for 
improving muscle synthesis comprising administering to an 
individual a therapeutically effective amount of a composi 
tion Which comprises: a protein source Which provides at 
least about 8% and preferably at least about 10% total 
calories of the composition and Which includes at least about 
50% by Weight of Whey protein; (ii) a lipid source having an 
omega 3:6 fatty acid ratio of about 5:1 to about 10:1 and 
Which provides at least about 18% of the total calories of the 
composition; (iii) a carbohydrate source Which provides the 
remaining calories of the composition; and (iv) a balanced 
macronutrient pro?le comprising at least vitamin E and 
vitamin C. 

[0010] Within the context of this speci?cation the Word 
“comprises” is taken to mean “includes, among other 
things”. It is not intended to be construed as “consists of 
only”. 

[0011] In a second aspect of the invention a method of 
preventing muscle loss in an individual at risk of same is 
provided. The method includes administering a therapeuti 
cally effective amount of the above composition to the 
individual. 

[0012] In a third aspect of the invention, a method for 
accelerating muscle mass recovery in an individual is pro 
vided. The method includes administering a therapeutically 
effective amount of the above composition to the individual. 

[0013] In a fourth aspect the invention provides a method 
of production of the composition Which comprises blending 
the components in the required amounts. 

[0014] Surprisingly it has noW been found that a compo 
sition for a nutritional supplement in accordance With the 
invention, because it contains Whey protein, can produce at 
least a 2-fold increase in Whole body protein deposition in 
elderly people as compared to casein as the protein source. 
Therefore it may help such patients conserve muscle protein, 
rebuild muscle protein more rapidly, and hence get their 
strength back faster. 

[0015] In addition, it has noW been found that a compo 
sition for a nutritional supplement in accordance With the 
invention, because it contains Whey protein, is easier to 
digest. Therefore the problem of a patient not consuming a 
suf?cient amount of the supplement may be reduced. Simi 
larly, the problem of a patient not consuming sufficient other 
foods may be reduced. Further, the composition has a Well 
balanced lipid pro?le Which provides a readily available 
energy source. 
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[0016] Preferably an embodiment of the composition 
includes Whey protein as the primary source of protein 
(amino acids). The Whey protein can be sWeet Whey or acid 
Whey or a combination thereof. Preferably it is in the form 
of a Whey protein partial hydrolysate produced by enZymatic 
treatment, preferably With trypsin, Alcalase or NovoZyme, 
of Whey protein and therefore is less viscous, lighter and 
provides the advantage that it is more easily digested than 
knoWn compositions for forti?ed beverages and nutritional 
supplements. 
[0017] It should be appreciated that the present invention 
is not limited to a Whey protein hydrolysate. For example, a 
non-hydrolyZed Whey protein can be used, preferably When 
the composition is made in a poWder form. 

[0018] The partial hydrolysis of Whey protein With one or 
more of the above enZymes could be carried out at a pH 
ranging from about 6.6 to 8.8 (preferably about 8.5) and a 
temperature of about 40 to about 70 C (preferably about 65 
C) at an enZyme concentration of about 0.5 to about 2.5 
(preferably about 1.0) percent of the protein. Preferably, 
enZyme treatment is carried out for about 5 to about 120 
minutes (preferably 15 minutes) to achieve adequate 
hydrolysis. 
[0019] Preferably the Whey protein hydrolysate represents 
a minimum of 50% of the protein content in the formulation. 
It is preferably the sole protein source but may be combined 
With intact Whey protein or other protein or peptide sources 
including peptides naturally found in Whey or milk such as 
caseino glycomacropeptide (CGMP). Surprisingly, it has 
been found that, despite the high proportion of partially 
hydrolyZed protein, in the composition it is physically stable 
and has a very acceptable taste due to the process used to 
prepare the hydrolysate and the selection of a ?avoring 
system to give an acceptable organoleptic pro?le. 

[0020] Preferably, at least about 50% by Weight of the 
Whey protein is hydrolyZed. Most preferably, at least about 
70% by Weight of the Whey protein is hydrolyZed. 

[0021] Preferably the protein source provides about 8% to 
about 20%, more preferably an embodiment for adults 
comprises a protein source Which provides about 15% to 
about 18% (most preferably about 16%) of total energy of 
the composition. Preferably an alternative embodiment is 
suitable for children and it comprises a protein source Which 
provides about 8% to about 14% (most preferably about 
12%) of total energy of the composition. 

[0022] Remarkably, because of the nature of the Whey 
protein and the facts that it increases protein synthesis and 
it is capable of being easily digested, the composition has a 
bene?cial effect in persons requiring a nutritional supple 
ment such as those suffering from muscle mass depletion 
and/or With limited appetite, such as those suffering or 
recovering from trauma, illness, or surgery, the elderly or 
those Who have problems digesting other sources of protein 
such as persons having chronic gastritis Who are knoWn to 
have a reduced gastric pepsin digestion. Remarkably, the 
composition enables such persons to retain or regain their 
strength quickly and therefore helps aid recovery of a 
convalescing patient. 

[0023] Preferably the lipid source comprises about 40% to 
about 65% by Weight of monounsaturated fatty acids; and 
about 15% to about 30% by Weight of polyunsaturated fatty 
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acids. The saturated fatty acid content is preferably less than 
about 30% by Weight. Up to 20% by Weight of medium 
chain triglycerides may be incorporated into the fat blend to 
facilitate digestion. The lipid source may contain at least 
about 30 mg of vitamin E per 100 g of lipid source. 

[0024] Preferably the lipid source provides about 25% to 
about 35% of total energy of the composition, more prefer 
ably about 30% of total energy of the composition. 

[0025] Preferably the carbohydrate source comprises 
sucrose, corn syrup, maltodeXtrin or a combination thereof. 
Preferably the carbohydrate source provides about 50% to 
about 60% of total energy of the composition. 

[0026] Preferably, an embodiment of the composition has 
a micronutrient composition having a unique pro?le rich in 
nutrients including one or more selected from the group 
Which comprises Vitamin E, Vitamin C, taurine, folic acid 
and vitamin B-12. Remarkably, the pro?le aids replenish 
ment of nutrients required in higher quantities during peri 
ods of illness or recovery due to oXidative stress or in?am 
matory conditions and nutrients such as vitamin B-12 that 
may be poorly absorbed in those suffering from digestive 
disorders such as chronic gastritis or those Who have under 
gone major intestinal surgery. 

[0027] Preferably the micronutrients include at least folic 
acid and/or Vitamin B-12. 

[0028] Preferably an embodiment of the composition 
comprises prebiotic ?ber. Preferably the ?ber is selected 
from the group Which comprises inulin, acacia gum, resis 
tant starch, deXtran, Xylo-oligosaccharide (XOS), fructooli 
gosaccharide (FOS), galactooligosaccharide, or a combina 
tion thereof. 

[0029] Preferably an embodiment of the composition is in 
a poWdered form for dilution With Water before use or a 
ready to use forti?ed beverage in liquid form; or in the form 
of a pudding With a custard- or ?an- like texture suitable for 
consumption by those With dysphagia or other sWalloWing 
problems; or in the form of a bar to provide an interesting 
selection of different varieties. 

[0030] Preferably, an embodiment of the composition is 
formulated for human consumption and/or administration. 
Preferably, an alternative embodiment is formulated for 
consumption by a companion animal. 

[0031] Preferably, an embodiment of the composition 
according to the present invention comprises the addition of 
at least one probiotic micro-organism. The probiotic micro 
organism provides the advantage of restoring the natural 
balance of the intestinal ?ora folloWing antibiotic therapy. 

[0032] More preferably an embodiment of the composi 
tion in poWdered form contains a lactic acid bacterium 
and/or its fermentation metabolites. Preferably the lactic 
acid bacterium is selected from the group Which consists of 
L. johnsonii, Lb. Paracasei or a combination thereof. This 
product has the advantage of inhibiting the groWth of 
H.pyl0ri in the stomach Which is associated With the devel 
opment of ulcer particularly in individuals having gastritis. 
Most preferably the probiotic bacteria comprises a Lb. 
Paracasei strain deposited under the number NCC 2461. 

[0033] An advantage of the present invention is that it 
provides a composition that can be provided in a functional 
food product and Which therefore does not require special 
administration. 
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[0034] Another advantage of the present invention is that, 
in the form of a pudding With a thin custard or ?an like 
texture, the product can be consumed by those suffering 
from dysphagia. 

[0035] Another advantage of the present invention is that 
a preferred embodiment is rich in Vitamin E and Vitamin C 
and as such can be used to replete levels of these nutrients 
in the blood following depletion related to infection, sepsis 
or other oXidative stress. Preferably, an embodiment addi 
tionally comprises taurine and as such can be used to replete 
levels of taurine in the blood folloWing depletion related to 
infection, sepsis or other oXidative stress. 

[0036] Another advantage of the present invention is that 
a preferred embodiment is particularly rich in Vitamin B-12 
and folic acid Which may be poorly absorbed in patients With 
gastric disease or folloWing surgery to the intestinal tract. 

[0037] Additional features and advantages of the present 
invention are described in, and Will be apparent from, the 
description of the presently preferred embodiments Which 
are set out beloW. 

BRIEF DESCRIPTION OF THE FIGS. 

[0038] FIG. 1 illustrates graphically, protein synthesis 
after consumption of nutritional supplements containing 
Whey protein or casein. 

[0039] FIG. 2 illustrates graphically, protein balance after 
consumption of nutritional supplements containing casein or 
Whey protein. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0040] This invention provides methods and nutritional 
supplements Which are particularly suitable for providing 
supplemental nutrition to an individual requiring, or that 
could bene?t from, increased muscle protein synthesis. Such 
an individual may include the elderly. Due to its components 
the supplement is more rapidly digested and therefore the 
patient is more likely to consume a therapeutically effective 
amount of the supplement or other food to provide for 
adequate nutrition. 

[0041] The protein source includes at least about 50% by 
Weight of Whey protein that preferably has been at least 
partially hydrolyZed. The Whey protein used to produce the 
hydrolysate may be a commercially available Whey protein 
source; either based upon sWeet Whey or acid Whey or a 
combination thereof. Preferably the Whey protein is a Whey 
protein source containing more than 80% by Weight of Whey 
protein, A suitable Whey protein concentrate is 
LACPRODAN 9087 and suitable Whey protein isolate 
sources include ALACEN 895 (NeW Zealand Milk Products 
Inc), BiPRO (Le Sueur Isolates of Le Sueur, Minn.), PRO 
VON-190 (Avonmore Ingredients Inc of Monroe Wis.) and 
LACPRODAN 9212 (Royal Proteins, Inc of Rosemont Ill.). 

[0042] The protein source may, if desired, include 
amounts of other suitable types of protein. For eXample, the 
protein source may further include minor amounts of casein 
protein, soy protein, rice protein, pea protein, carob protein, 
oat protein, milk protein, caseino-glyco-macropeptide or 
miXtures of these proteins. Further, if desired, the protein 
source may further include minor amounts of free amino 
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acids. The other suitable types of protein preferably com 
prise less than about 50% by Weight of the protein source; 
more preferably less than about 30% by Weight. 

[0043] The protein source preferably provides about 8% to 
about 20% of the energy of the nutritional supplement. For 
eXample, the protein source may provide about 15% to about 
18% of the energy of the nutritional supplement in an 
embodiment suitable for an adult or about 8% to about 14% 
of the energy of the supplement in an embodiment suitable 
for pediatric use. 

[0044] The nutritional composition includes a lipid source. 
Preferably the lipid. source provides about 18% to about 
40% of the energy of the nutritional supplement; more 
preferably 25% to about 35% of the energy of the nutritional 
supplement. For eXample, the lipid source may provide 
about 30% of the energy of the nutritional supplement. 

[0045] The lipid source may include medium chain trig 
lycerides (MCT) up to a level of 20% of the total lipid by 
Weight. The lipid source is rich in monounsaturated fatty 
acids. In particularly, the lipid source contains at least about 
40% by Weight of monounsaturated fatty acids. Preferably, 
the lipid source contains about 45% to about 65% by Weight 
of monounsaturated fatty acids; for eXample about 55% by 
Weight The lipid source may also contain polyunsaturated 
fatty acids. Preferably the lipid source contains about 15% 
to about 30% by Weight of polyunsaturated fatty acids; for 
eXample about 20% by Weight of polyunsaturated fatty 
acids. The lipid pro?le of the supplement is preferably 
designed to have a polyunsaturated fatty acid omega-6 (n-6) 
to omega-3 (n-3) ratio of about 1:1 to about 10:1. Preferably, 
the n-6 to n-3 fatty acid ratio is about 5:1 to about 9:1; for 
eXample about 7:1. 

[0046] The lipid source has a saturated fatty acid content 
of less than about 35% by Weight; including medium chain 
triglycerides. More preferably, the lipid source contains less 
than about 30% by Weight of saturated fatty acids. 

[0047] Suitable lipid sources include high oleic sun?oWer 
oil, high oleic safflower oil, sunflower oil, saf?oWer, rape 
seed oil, soy oil, olive oil, canola oil, corn oil, peanut oil, rice 
bran oil, butter fat, haZelnut oil and structured lipids. Frac 
tionated coconut oils are a suitable source of medium chain 
triglycerides. 

[0048] The nutritional supplement also includes a carbo 
hydrate source. The carbohydrate source preferably provides 
about 40% to about 65% of the energy of the nutritional 
supplement; especially about 50% to about 60% of the 
energy of the nutritional supplement. For eXample, the 
carbohydrate source may provide about 54% of the energy 
of the supplement. Several carbohydrates may be used 
including maltodeXtrin, corn syrup, corn starch, modi?ed 
starch, or sucrose, or fructose, or miXtures thereof. If 
desired, the supplement may be free from lactose. 

[0049] The nutritional supplement preferably includes a 
complete vitamin and mineral pro?le. For eXample, suffi 
cient vitamins and minerals may be provided to supply about 
50% to about 500% of the recommended daily alloWance of 
the vitamins and minerals per 1000 calories of the nutritional 
supplement. The nutritional supplement preferably is rich in 
vitamin E. For eXample, the nutritional supplement may 
contain betWeen 80 International Units and 120 International 
Units of Vitamin E per 1000 kcal. More preferably, the 
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nutritional supplement contains about 30 International Units 
of Vitamin E per 250 ml serving of the supplement. Fur 
thermore the nutritional supplement is also rich in Vitamin 
C providing betWeen about 150 and about 250 mg per 1000 
kcal or preferably about 60 mg per serving. The supplement 
also preferably contains 200 g of folic acid and 3 g of 
Vitamin B-12 per serving. Alternative embodiments of the 
supplement for pediatric use have a modi?ed vitamin and 
mineral pro?le speci?cally tailored to the special needs of 
this age group. 

[0050] The nutritional supplement further includes a 
source of a soluble, prebiotic ?ber. Aprebiotic ?ber is a ?ber 
Which bene?cially affects the host by selectively stimulating 
groWth and/or activity of bacteria in the colon Which have 
the potential to improve host health. Suitable soluble, pre 
biotic ?bers include fructooligosaccharides (FOS) and inu 
lin. Suitable inulin extracts may be obtained from Orafti SA 
of Tirlemont 3300, Belgium under the trade mark 
“Raftiline”. Similarly, suitable fructooligosacdharides may 
be obtained from Orafti SA of Tirlemont 3300, Belgium 
under the trade mark “Ra?ilose”. Preferably, both FOS and 
inulin are provided in a ratio of about 60: about 40 to about 
80: about 20, most preferably about 70: about 30. Other 
possible ?bers include gums such as guar gum, xanthan 
gum, xylo-oligosaccharides, gum arabic, pectin, acacia gum, 
resistant starch, dextrans or mixtures of these. The ?ber 
selected should not induce satiety. 

[0051] The soluble, prebiotic ?bers are reported to pro 
mote the groWth of bi?dobacteria in the gastrointestinal tract 
and, in certain circumstances prevent or decrease the groWth 
of pathogens such as Clostridiae. Further, promoting the 
groWth of bi?dobacteria is reported to have various other 
bene?cial effects. Also, during fermentation of the ?bers in 
the colon, short chain fatty acids are produced. These fatty 
acids are a fuel for intestinal cells. 

[0052] The soluble, prebiotic ?bers are preferably present 
in an amount suf?cient to provide about 4 to about 9 g of 
soluble, fermentable ?ber to the patient per day. Therefore 
the prebiotic ?bers may be present in an amount of about 6 
g to about 12 g per 1000 kcal. Alternative embodiments 
comprise blends of prebiotic ?bers in an amount of 9 g or 
less, for example 4 g of blend. 

[0053] If desired, the nutritional supplement may also 
contain a source of insoluble dietary ?ber. Suitable sources 
of insoluble dietary ?bers are hull ?bers from legumes and 
grains; for example pea hull ?ber, oat hull ?ber, barley hull 
?ber, and soy hull ?ber. 

[0054] The nutritional supplement preferably has an 
energy content of about 800 kcal/l to about 2000 kcal/l; for 
example an energy content of about 1000 kcal/l or about 
1500 kcal/l. 

[0055] The nutritional supplement may be in the form of 
a soluble poWder, a liquid concentrate, a pudding, a bar/ 
snack or a ready-to-use formulation suitable for oral con 
sumption or enteral administration. Ready to drink formu 
lations are particularly preferred. Various ?avors, 
sWeeteners, and other additives may also be present. Arti 
?cial sWeeteners such as acetosulfame and L-aspartyl based 
sWeeteners may be used; for example acesulfame-K or 
aspartame or a mixture thereof. The nutritional supplement 
may be produced, for example, by blending together the 
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protein source, suspended in Water, preferably Water Which 
has been subjected to reverse osmosis, and the lipid source. 
Commercially available lique?ers may be used to form the 
liquid mixture If used, emulsi?ers may be included in the 
blend. The vitamins and minerals may be added at this point 
but are usually added later to avoid thermal degradation. 
Any added lipophilic vitamins, emulsi?ers and the like may 
be dissolved into the lipid source prior to blending. The 
liquid mixture is then homogeniZed; for example in tWo 
stages at about 7 MPa to about 40 MPa in the ?rst stage and 
about 2 MPa to about 14 MPa in the second stage Protein 
hydrolysis is carried out as described earlier. Alternately, the 
Whey protein may be reconstituted in Water and hydrolyZed 
prior to the formation of an emulsion. This is the preferred 
procedure if a blend of hydrolyZed Whey protein and other 
intact proteins are desired. If this is the practice adopted, 
then intact protein and lipid are added to the hydrolyZed 
Whey protein folloWing the hydrolysis procedure and the 
mixture is then homogeniZed. Termination of hydrolysis is 
achieved by denaturing the enZyme preferably by heat or by 
adjusting the pH or a combination thereof. Inactivation of 
the enZyme activity is accomplished by using conditions 
designed to minimiZe the detrimental effects of heat on the 
protein stability and product taste and quality. For example, 
enZyme inactivation may be achieved by heating to a 
temperature in the range of about 90° C. for 5 minutes to 
about 110° C. for about 15 seconds. This may be carried out 
by steam injection or by heat exchanger; for example a plate 
heat exchanger. 

[0056] The liquid mixture may then be cooled gradually to 
about 20° C. to about 30° C.; for example by ?ash cooling 
and heat exchanger, preferably a plate heat exchanger. The 
carbohydrate source may be added at this point or later either 
in a dry form or as a liquid slurry. The mixture may then be 
further cooled to add any heat sensitive components; such as 
vitamins and minerals. Water, preferably Water Which has 
been subjected to reverse osmosis, may then be mixed in to 
form a liquid mixture. The pH and solids content of the 
homogeniZed mixture is conveniently standardiZed at this 
point. 

[0057] The liquid mixture may then be thermally treated 
for example using an aseptic process to reduce bacterial 
loads and steriliZe the product. For example, the liquid 
mixture may be rapidly heated to a temperature in the range 
of about 110° C. for 5 minutes to about 150° C. for about 5 
seconds. This may be carried out by steam injection or by 
heat exchanger; for example a plate heat exchanger. The 
liquid mixture is then homogeniZed; for example in tWo 
stages at about 7 MPa to about 40 MPa in a ?rst stage and 
about 2 MPa to about 14 MPa in a second stage. 

[0058] If it is desired to produce a liquid nutritional 
supplement, the homogeniZed mixture is ?lled into suitable 
containers, such as cans. The ?lling may either be aseptic or 
the containers may be retorted. Suitable apparatus for car 
rying out ?lling is commercially available. 

[0059] We have surprisingly observed that Whey proteins 
are able to stimulate postprandial protein synthesis in elderly 
people, While other proteins like casein are not. Indeed, a 
nutritional supplement according to an embodiment of the 
invention that contained Whey protein produced a 2-fold 
increase in Whole body protein synthesis in elderly people as 
compared to casein as the protein source. Therefore it may 
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help to elderly people or patients suffering or recovering 
from illness, surgery or trauma to conserve muscle protein, 
rebuild muscle protein more rapidly, and hence get their 
strength back faster. 

[0060] Whey protein is believed to be rapidly emptied 
from the stomach and readily hydrolyZed and absorbed in 
the intestine. This may result in a shorter post-prandial 
period in Which the patient feels satiated and therefore may 
result in a rapid return of appetite. On the contrary, proteins 
like casein, Which are sloWly emptied from the stomach, 
provoke a steady, prolonged post-prandial period in Which 
the patient may feel satiated. Therefore the nutritional 
supplement may be used to provide supplemental nutrition 
to elderly and sick and convalescing patients Who are prone 
to anorexia and/or protein-energy malnutrition. 

[0061] It is also found that the amino acid pro?le is Well 
suited for promoting endogenous production of glutamine. 
Therefore the nutritional supplement may be used as an 
indirect source of glutamine for animals or humans. In 
particular, the nutritional supplement may be used to provide 
nutrition to stressed patients having a depleted glutamine 
status; for example for patients Who are critically ill, or Who 
are suffering from sepsis, injury, bums, in?ammation, or 
patients recovering from surgery. Further, the nutritional 
supplement may be used to promote glutamine synthesis in 
patients suffering from injured or diseased intestines or to 
maintain the physiological functions of the intestine. More 
over, the nutritional supplement may be used to maintain or 
raise plasma glutamine levels in humans and animals and 
improve immune function. 

[0062] Further, it is found that the Whey protein contains 
high levels of threonine, an important building block of 
mucins. Therefore the nutritional supplement has the advan 
tage that it may be used to provide supplemental nutrition to 
patients suffering from, or at risk of, impaired or reduced 
mucin production; for example, patients undergoing an 
in?ammatory response, suffering from malnutrition, suffer 
ing from cystic ?brosis, malignancy, chronic in?ammatory 
boWel diseases, ulcerative colitis and Crohn’s disease, 
undergoing treatment Which includes the administration of 
non-steroidal anti-in?ammatory drugs, and the like, and 
after total parenteral nutrition. 

[0063] Further, it is found that the Whey protein contains 
high levels of cysteine, an important antioxidant and imme 
diate precursor of glutathione. Therefore the nutritional 
supplement has the advantage that it can be used to provide 
supplemental nutrition to patients suffering from glutathione 
depletion and loW antioxidant status. For example, the 
nutritional supplement may be used as a nutritional support 
for elderly or patients undergoing or recovering from acute 
or chronic in?ammatory states. 

[0064] The amount of the nutritional supplement required 
to be fed to a patient Will vary depending upon factors such 
as the patient’s condition, the patient’s body Weight, the age 
of the patient, and other sources of nutrition. HoWever the 
required amount may be readily set by a medical practitio 
ner. The nutritional supplement may be taken in multiple 
doses, for example 2 to 5 times, to make up the required 
daily amount or may be taken in a single dose. 

[0065] By Way of example and not limitation, examples of 
the invention are noW described for further illustration. 
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EXAMPLE 1 

[0066] A ready-to-drink nutritional supplement is pre 
pared. The nutritional supplement includes the folloWing 
components: 

Wet Weight (% by 
Weight of total Energy 

Component composition) (%) 

Protein 4.8 16 
Whey protein 
Carbohydrate 13 54 
Maltodextrin 
Sucrose 
Lipids 2.8 g 30 
High oleic sa?loWer oil 
Corn oil 
Canola oil 
Vitamins and Minerals At least 5% of RDA 

[0067] The lipid mixture is made up of about 25% by 
Weight of saturated fatty acids, about 55% by Weight of 
monounsaturated fatty acids and about 20% by Weight of 
polyunsaturated fatty acids. The n-6:n-3 ratio is about 7:1. 
The formula contains 30 IU of Vitamin E and 60 mg of 
Vitamin C per serving. 

[0068] The energy density of the supplement is 1000 
kcal/l. 

EXAMPLE 2 

[0069] A ready-to-drink nutritional supplement is pre 
pared. The nutritional supplement contains 16% of calories 
as protein of Which 70% of the protein is hydrolyZed Whey 
and the remainder is intact protein The remaining compo 
nents are described in Example 1. 

[0070] The energy density of the supplement is 1000 
kcal/l. 

EXAMPLE 3 

[0071] A ready-to-drink nutritional supplement is pre 
pared. The nutritional supplement contains 16% of calories 
as protein of Which 50% to 100% may be from Whey or 
hydrolyZed Whey protein. 
[0072] The energy density of the supplement is 1500 
kcal/l. 

EXAMPLE 4 

[0073] A poWdered nutritional supplement is prepared. 
The nutritional supplement contains 16% of calories as 
protein of Which 50% to 100% may be Whey or hydrolyZed 
Whey protein. The supplement may contain a probiotic 
bacteria, preferably L. johnsonii. 

EXAMPLE 5 

Pediatric RTD 

[0074] A ready-to-drink nutritional supplement is pre 
pared that is tailored to the needs of groWing children. For 
example the nutritional supplement contains a loWer per 
centage of calories as protein preferably 10-12% of calories 
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as protein and a higher percentage of calories as carbohy 
drate. The remaining components are as described in 
example 1. 

[0075] The energy density of the supplement is 1000 
kcal/l. 

EXAMPLE 6 

Pediatric poWder 

[0076] A poWdered nutritional supplement is prepared. 
The nutritional supplement contains 10-12% of calories as 
protein of Which 50% to 100% may be Whey or hydrolyZed 
Whey protein. The supplement may contain probiotics pref 
erably B. bi?a'us and S. thermophilus 

EXAMPLE 7 

Bar and Puddings 

[0077] Alternate forms of the supplement are prepared 
such as puddings, ?ans and snack bar. The pudding and ?an 
forms are suitable for use by dysphagic subjects. All alter 
nate forms are prepared to contain 10%-16% of calories as 
protein of Which 50% to 100%/o may be Whey or hydrolyZed 
Whey. 

[0078] Experiment No. 1 

[0079] The purpose of this study Was to compare in 
healthy elderly men, the effect of a supplement containing 
either Whey protein or casein on Whole body postprandial 
protein metabolism and balance. For that purpose, postpran 
dial leucine kinetics after ingestion of the casein- (CAS) or 
the Whey-based supplement (WP) Were compared. 

[0080] Materials: 

[0081] L-[1-13Cl leucine (99 mol percent excess, MPE), 
L-[5,5,5-2H3] leucine (97 MPE) and sodium [13C] bicarbon 
ate (99 MPE) Were obtained from Eurisotop (Gif-sur-Yvette, 
France). Isotopic and chemical purity of leucine Were 
checked by gas chromatography-mass spectrometry 
(GCMS) and Were tested for sterility and pyrogenicity 
before use. The tracers administered intravenously (L-[1 
13C] leucine and [13C] bicarbonate) Were prepared in sterile 
pyrogen-free Water. During each experiment, they Were 
?ltered through 0.22 pm membrane ?lters. L-[5,5,5-2H3] 
leucine Was employed to produce tWo intrinsically labeled 
bovine milk proteins fractions: casein and Whey proteins. 
Labeled proteins Were obtained by infusing a lactating coW 
With the deuterated tracer, collecting the milk and purifying 
the 2 protein fractions by micro?ltration and ultra?ltration 
techniques. The leucine enrichments Were 8.28 and 8.16 
MPE, respectively. Labeled proteins fractions Were mixed 
With their respective unlabelled fraction, to obtain a total 
concentration of around 10 pmol/kg L-[5,5,5-2H3] leucine. 
Protein purity and bacteriological quality met the criteria for 
human consumption. 

[0082] Subjects: 
[0083] Nine elderly healthy male volunteers participated 
in this study. They Were 71.8 :1 (IIICZIHISE) years old and 
had a normal body Weight (body mass index: 25311.0 
kg/m2). Subjects had normal blood biochemical pro?le, urea 
analysis and physical examination, Without any medical 
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history of renal, cardiovascular, gastrointestinal or endocrine 
disease. They Were asked to maintain during the study their 
usual physical activity. 

[0084] Experimental Design: 
[0085] The study consisted of tWo protocols differing only 
on the protein composition of the liquid supplements: i) 
supplement containing 30 g of casein (CAS); and ii) supple 
ment containing 30 g of Whey protein. The compositions of 
the complete liquid supplements are shoWn in Table 1 beloW. 

[0086] All the volunteers participated in the tWo protocols 
in a random order. BetWeen each protocol, a Wash-out period 
of at least 3 Weeks Was observed. During the 4 days 
preceding the protocols, volunteers Were instructed to adopt 
a balanced diet, providing :30 kcal.kg_1.d_1 energy, from 
Which 16% Was in form of protein. The evening preceding 
the protocol, they consumed a standardiZed meal (849 kcal 
and 16% proteins). Thereafter no other food Was alloWed. In 
the morning, at around 7:30 a.m., a catheter Was retrogradly 
inserted into a dorsal vein of the hand and used for arterial 
blood sampling after introduction of the hand into a 60° C. 
heated ventilated box. A second catheter Was inserted into a 
vein of the contralateral arm for tracer infusion. After a 
priming dose of [13C] bicarbonate (6 mg), a primed (4.2 
pmol.kg_1) continuous (0.06 pmol.kg_1.min_1) infusion of 
L-[1-13C] leucine began and Was continued for 590 min. 
After 170 minutes of infusion (0 min), one of the supple 
ments Was ingested Within 5 min. 

[0087] Blood and breath samples Were collected before 
any infusion (180, 170 min), before consumption of the 
supplement When the i.v. tracer had reached the isotopic 
plateau (—40, —20, 0 min), and after supplement ingestion at 
20 min intervals (20, 40, 60, 80, 100, 120 min), at 30 min 
intervals (150, 180, 210, 240, 270, 300 min) and at 40 min 
intervals (340, 380, 420 min). After blood spinning, plasma 
samples Were mixed With an internal standard (Norleucine) 
and stored at —20° C. until further analysis-. Breath samples 
Were collected in 10 ml Vacutainers (Becton Dickinson, 
Grenoble, France) for [BC] CO2 enrichment analysis. Total 
carbon dioxide production rates Were measured by open 
circuit indirect calorimetry for sequences of 20 minutes 
regularly repeated 
[0088] Analytical Methods: 

[0089] Plasma [13C] leucine and ketoisocaproate (KIC), 
and [2H3] leucine enrichments Were measured by GCMS 
(HeWlett-Packard 5971A) using tertiary-butyldimethylsilyl 
derivatives. Corrections for the [13C] and [2H3] enrichments 
Were made. Leucine concentrations Were measured by 
GCMS using norleucine as internal standard. [13C] CO2 
enrichments Were measured on a gas chromatography iso 
tope ratio mass spectrometer (,uGas system, Fisons Instru 
ments, VG Isotech, MiddleWich, England). 
[0090] Supplements Were analyZed for leucine content and 
enrichment by GCMS, using norleucine as internal standard. 
Nitrogen content Was assessed by Kjeldahl analysis. 

[0091] Calculations: 

[0092] The parameters of protein metabolism in non 
steady state conditions (ie after supplement ingestion) Were 
estimated by a precursor pool model. 

[0093] The rate of total leucine appearance into the periph 
eral circulation (Total Leu Ra) Was calculated from the 
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intravenous tracer (i.e. [13C] leucine) infusion rate corrected 
for its time-dependent appearance into the plasma, from the 
leucinemia, and from the plasma leucine enrichment of the 
i.v. tracer. Three different leucine ?uxes constitute Total Leu 
Ra: i) the entry rate of exogenous (i.e. dietary) leucine (Exo 
Leu Ra), ii) the intravenously infused labeled leucine, and 
iii) the entry rate of endogenous leucine derived from 
protein breakdown (Endo Leu Ra). In postabsorptive con 
ditions, Exo Leu Ra is Zero, thus Endo Leu Ra equals Total 
Leu Ra corrected by the tracer infusion rate. After supple 
ment ingestion, Exo Leu Ra Was calculated from the simul 
taneous variation of the ingested tracer enrichment and of 
Total Leu Ra, according to Proietto’s transposition of 
Steele’s equations. In that situation, Endo Leu Ra Was 
obtained by subtracting Exo Leu Ra and the tracer infusion 
rate from Total Leu Ra. Splanchnic extraction, Which rep 
resents the fraction of ingested leucine taken up by the gut 
or liver during its ?rst pass, Was calculated as the difference 
betWeen total leucine intakes minus the integrated area 
under the curve (AUC) of Exo Leu Ra rapported to total 
leucine intakes. 

[0094] The total leucine rate of disappearance from 
plasma (Total Leu Rd) Was calculated as Total Leu Ra minus 
the time-dependent changes in leucine pool siZe. Total Leu 
Rd corresponds to the sum of the ?uxes of leucine oxidiZed 
(Leu Ox) and utiliZed for protein synthesis (non oxidative 
leucine disposal or NOLD). Leu Ox Was obtained by divid 
ing the [13C] CO2 production rate by the [13C] KIC enrich 
ment in plasma. NOLD Was therefore Total Leu Rd minus 
Leu Ox. 

[0095] Postprandial leucine balance Was calculated over a 
420 min period by subtracting the AUC of Leu Ox from the 
leucine intake (leucine ingested+leucine infused). 

[0096] In all the calculations, the constants for leucine 
distribution volume (0.5 L/kg), correction factor of the pool 
siZe for instant mixing (0.25), and CO2 recovery factor (0.8) 
Were the same as those previously employed. 

[0097] Statistical Analysis: 

[0098] Results Were expressed as means :SD. Statistical 
analysis Were performed in order to i) characteriZe leucine 
kinetics modi?cations after supplement ingestion (i.e. 
changes from the postabsorptive state), and to ii) compare 
the 2 protocols. For that purpose, individual curves Were 
standardiZed by subtracting the mean of the baseline values 
(time-points —40 to 0) from each individual time-point. 

[0099] Changes induced by supplement ingestion: To 
assess the modi?cations in leucine kinetics induced by 
supplement ingestion, a con?dence interval Was calculated 
from each test meal using the standardiZed baseline values 
as folloWs: 0:Tot><SD. In that equation, SD is the standard 
deviation of the n baseline individual values Within each 
protocol; and T0. is the critical value of the Student distri 
bution for (n-1) degrees of freedom. The changes Were 
declared signi?cantly different (ot=0.05) from baseline When 
all the individual values fell outside this interval. 

[0100] Comparison of the 2 protocols: each individual 
curve Was characteriZed by its maximum. Leucine ?uxes 
and postprandial leucine balance Were compared With 
repeated measures ANOVA (StatvieW, 4.02, Abacus Con 
cept, Berkeley, Calif.) on the raW and standardiZed values. 
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[0101] RESULTS 

[0102] Protein Synthesis: 

[0103] After the supplement containing casein (CAS), 
only a slight increase of non oxidative leucine disposal 
(NOLD), an index of Whole body protein synthesis, Was 
detected. In contrast, ingestion of the supplement containing 
Whey protein (WP) induced a marked increase of NOLD 
during the period from 40 to 160 min (see FIG. 1), Which 
Was signi?cantly higher than that of CAS (P<0.01). 

[0104] Balances: 

[0105] After ingestion of the supplement containing Whey 
protein (WP), postprandial leucine balance (an index of 
protein balance) over 7 h Was 135118 ptmolkg'1 (see FIG. 
2), nearly 3-fold higher than after ingestion of the supple 
ment containing casein (54:14 pmol.kg_1). This difference 
is highly signi?cant (P<0,001). See FIG. 2. 

TABLE 1 

Formula of the casein- and Whey-based 
su lements /100 li uid roduct 

Ingredients CAS WP 

Carbohydrate 12.50 12.50 
Casein 7.50 
Whey protein isolate 7.50 
Fat 2.00 2.00 
Vitamin and mineral mix 0.32 0.32 
Flavor 0.10 0.10 
Water 77.36 77.36 

[0106] It should be understood that various changes and 
modi?cations to the presently preferred embodiments 
described herein Will be apparent to those skilled in the art. 
Such changes and modi?cations can be made Without 
departing from the spirit and scope of the present invention 
and Without diminishing its attendant advantages. It is 
therefore intended that such changes and modi?cations be 
covered by the appended claims. 

1. A method for improving muscle protein synthesis 
comprising the steps of administering a therapeutically 
effective amount of a composition comprising: a protein 
source Which provides at least 8% of the total calories of the 
composition and Which includes at least 50% by Weight, of 
the protein source, Whey protein, a lipid source having an 
omega 3 to 6 fatty acid ratio of approximately 5:1 to about 
10:1 and Which provides at least 18% of the total calories of 
the composition, a carbohydrate source, and a macronutrient 
pro?le comprising at least vitamin E and vitamin C. 

2. The method of claim 1 Wherein the Whey protein 
includes a partially hydrolyZed Whey protein. 

3. The method of claim 1 Wherein the Whey protein 
includes a Whey protein hydrolysate that comprises at least 
50% of the protein source in the composition. 

4. The method of claim 1 Wherein at least 50% by Weight 
of the Whey protein is hydrolyZed. 

5. The method of claim 1 Wherein the composition 
includes caseino glycomacropeptide. 

6. The method of claim 1 Wherein the protein source 
provides up to about 20% of the total energy of the com 
position. 
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7. The method of claim 1 wherein the lipid source 
comprises about 40% to about 65% by Weight of monoun 
saturated fatty acids and about 15% to about 30% by Weight 
of polyunsaturated fatty acids. 

8. The method of claim 1 Wherein the saturated fatty acid 
content is less than 30% by Weight. 

9. The method of claim 1 Wherein the lipid source 
provides approximately 25 % to about 35% of total energy of 
the composition. 

10. The method of claim 1 Wherein the carbohydrate 
source comprises sucrose, corn syrup, maltodextrin or a 
combination thereof. 

11. The method of claim 1 Wherein the carbohydrate 
source provides approximately 50% to about 60% of total 
energy of the composition. 

12. The method of claim 1 Wherein the micronutrient 
composition includes one or more micronutrients selected 
from the group consisting of: Vitamin E, Vitamin C, taurine, 
folic acid and vitamin B-12. 

13. The method of claim 1 Which comprises at least one 
prebiotic ?ber selected from the group consisting of: inulin; 
acacia gum; resistant starch; dextran; xylo-oligosaccharide; 
fructooligosaccharide (F05); and combinations thereof. 

14. The method of claim 1 including at least one probiotic 
micro-organism. 

15. A method for preventing muscle loss in an individual 
at risk of same comprising the steps of administering a 
therapeutically effective amount of a composition compris 
ing: a protein source Which provides at least 8% of the total 
calories of the composition and Which includes at least 50% 
by Weight, of the protein source including Whey protein, a 
lipid source having an omega 3 to 6 fatty acid ratio of 
approximately 5:1 to about 10:1 and Which provides at least 
18% of the total calories of the composition, a carbohydrate 
source, and a macronutrient pro?le comprising at least 
vitamin E and vitamin C. 

16. The method of claim 15 Wherein the Whey protein 
includes a partially hydrolyZed Whey protein. 

17. The method of claim 15 Wherein the Whey protein 
includes a Whey protein hydrolysate that comprises at least 
50% of the protein source in the composition. 

18. The method of claim 15 Wherein at least 50% by 
Weight of the Whey protein is hydrolyZed. 

19. The method of claim 15 Wherein the protein source 
provides up to about 20% of the total energy of the com 
position. 

20. The method of claim 15 Wherein the lipid source 
comprises about 40% to about 65% by Weight of monoun 
saturated fatty acids and about 15% to about 30% by Weight 
of polyunsaturated fatty acids. 

21. The method of claim 15 Wherein the saturated fatty 
acid content is less than about 30% by Weight. 

22. The method of claim 15 Wherein the lipid source 
provides approximately 25% to about 35% of total energy of 
the composition. 
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23. The method of claim 15 Wherein the micronutrient 
composition includes one or more micronutrients selected 

from the group consisting of: Vitamin E; Vitamin C; taurine; 
folic acid; and vitamin B-12. 

24. The method of claim 15 Which comprises at least one 
prebiotic ?ber selected from the group consisting of inulin; 
acacia gum; resistant starch; dextran; xylo-oligosaccharide; 
fructooligosaccharide; and combinations thereof. 

25. The method of claim 15 including at least one 
probiotic micro-organism. 

26. A method for accelerating muscle mass recovery 
comprising the steps of administering a therapeutically 
effective amount of a composition to an individual compris 
ing: a protein source Which provides at least 8% of the total 
calories of the composition and Which includes at least 50% 
by Weight, of the protein source including Whey protein, a 
lipid source having an omega 3 to 6 fatty acid ratio of 
approximately 5:1 to about 10:1 and Which provides at least 
about 18% of the total calories of the composition, a 
carbohydrate source; and a macronutrient pro?le comprising 
at least vitamin E and vitamin C. 

27. The method of claim 26 Wherein the Whey protein 
includes a partially hydrolyZed Whey protein. 

28. The method of claim 26 Wherein the Whey protein 
includes a Whey protein hydrolysate that comprises at least 
50% of the protein source in the composition. 

29. The method of claim 26 Wherein at least 50% by 
Weight of the Whey protein is hydrolyzed. 

30. The method of claim 26 Wherein the protein source 
provides up to about 20% of the total energy of the com 
position. 

31. The method of claim 26 Wherein the lipid source 
comprises about 40% to about 65% by Weight of monoun 
saturated fatty acids and approximately 15% to about 30% 
by Weight of polyunsaturated fatty acids. 

32. The method of claim 26 Wherein the saturated fatty 
acid content is less than about 30% by Weight. 

33. The method of claim 26 Wherein the lipid source 
provides approximately 25 % to about 35% of total energy of 
the composition. 

34. The method of claim 26 Wherein the micronutrient 
composition includes one or more micronutrients selected 
from the group consisting of: Vitamin E; Vitamin C; taurine; 
folic acid; and vitamin B-12. 

35. The method of claim 26 Which comprises at least one 
prebiotic ?ber selected from the group consisting of: inulin; 
acacia gum; resistant starch; dextran; xylo-oligosaccharide; 
fructooligosaccharide; and combinations thereof. 

36. The method of claim 26 including at least one 
probiotic micro-organism. 


