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BACKGROUND OF THE INVENTION

Providing proper nutrition to adolescents is-important in growth and development.
Nutrition is especially important to adolescents who are undergoing certain conditions or
disease, and who are unable to consume food orally and must be fed enterally. Physicians
have had to use baby formulas or modify existing aduit enteral formulas to meet the needs _
of their adolescent patients. | They have added fats and carbohydrates to increase the
calories, lowered the protein content or reduced the water used in preparing powdered or
concentrated varieties. These modifications do not [irovide for a well-balanced formula as
the sodium and vitamins and minerals are not appropriate. Some physicians have added
iron, vitamins and calcium, but again an appropriately balanced formula was not achieved.
Thus, a strong need exisfs for improved enteral or oral formulas designed for the nutritional
‘needs of adolescents. | - '

Enteral food compositions containing essential amino acids, minera]s and
carbohydrates are described in U.S. patent no. 3,697, 287. U.S. patent no 4,368, 204

describes elemental nutritional compositions for pediatrics havmg a specific amino acld
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DETAILED DESCRIPTION
The compositions of the invention comprise:

a) a carbohydrate component which comprises from 50 to 65%
of the total caloric content of said composition;

b a lipid component which comprises from 20 to 35% of the

total caloric content of said composition; and

c) an amino acid component which comprises from 10 to 20% of
the total caloric content of said composition and which
comprises 2.3 to 2.8% L-histidine, 6.1 to 7.4% L-isoleucine,
8.5 to 10.2% L-leucine, 7.0 to 8.4% L-valine, 6.6 to 8.0% L-

| lysine, 3.1 to 3.8% L-methionine, 5.5 to 6.6% L-
phenylalanine, 4.8 to 5.8% L-threonine, 1.7 to 2.1% L-
tryptophan, 5.7 to 6.9% L-alanine, 6.2 to 7.5% L-arginine, 5.9
to 7.1% L-aspartic acid, 2.3 to 2.8% L-cystine, 12.9 to 15.5%
L-glutamine, 3.8 to 4.6% L-glutamic acid, 3.2 to 3.9%
glycine, 5.0 to 6.0% L-proline, 5.4 to 6.5% L-serine, and 4.0
to 4.8% L-tyrosine, all based on total weight of said amino

acid component.
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conposi |t nvention conprises 50-65% of the total
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carrier of fat soluble vitanins. Suitable |ipids for use_in the presen
essentially of about 7%3992 by weight maltode:?tﬁn and about l-2§‘90 by wegght modgﬁed

starch. The carbohydrate component is preferably free of lactose (which may be a problem

in adolescents with lactose intolerance) and preferably contains no sucrose or fructose.

The lipid component for the compositions of this invention comprises from 20 to
35% of the total caloric content of the composition, more preferably 20 to 30%, most
preferably about 25%. Adequate lipid intake is important as a source of energy, essential
fatty acids and carrier of fat soluble vitamins. Suitable lipids for use in the present
invention include, any of the conventional saturated and unsaturated fatty acids, glycerides
and other nutritionally acceptable fat sources known in the art, such as animal oils, fish oils,
vegetable oils and synthetic lipids. Preferably the lipid component consists essentially of
soybean oil, medium chain triglycerides, or mixtures thereof. More preferably, the lipid
component consists of about 30% by weight soybean oil and about 70% by weight medium
chain, triglycerides, based on total weight of said lipid component. Medium chain

triglycerides have been shown to be well-utilized in clinical conditions where standard long _

chain dietary fats are malabsorbed. In addition, medium chain triglycerides contain fatty
acid chains composed of six to ten linear carbon units. These triglycerides do not require
emulsification with bile, are more rapidly and more easily hydrolyzed than long chain fats
and the fatty acids are directly absorbed into the portai system. Soybean oil is preferred as
an excellent source of linoleic and linolénic acids. The composition of the invention
comprises preferably about 4.3% of its total energy content as linoleic acid and about 0.6%
linolenic acid giving a total of about 4.9% as essential fatty acids.
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aci ds. REPLACEMVENT SHEET The lipid conponent is preferably added or
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i nproved emul sion stability to the conpositions of the invention. The am no

aci d conpondnhiséding,6de iL-iseleycine, 9-Bite 9i5% Erlencine. Jbrin ¥ 8%; Lrvaljne. 1Bl to
7.4% L-lysine, 3.3 to 3.5% L-methionine, 6.0 to 6.2% L-phenylalanine, 5.2 to 5.4%
L-threonine, 1.8 to 2.0% L-tryptophan, 6.2 to 6.4% L-alanine, 6.7 to 6.9% L-arginine, 6.4 to
6.6% L-aspartic acid, 2.4 to 2.6% L-cystine, 14.0 to 14.5% L-glutamine, 4.1 to 4.3 L-
glutamic acid, 3.4 td 3.6% glycine, 5.4 to 4.6% L-proline, 5.8 to 6.1% L-serine, and 4.3 to
4.5% L-tyrosine, all based on total weight of said amino acid component. Most preferably

the amino acid component comprises about 2.5% L-histidine, 6.7% L-isoleucine, 9.4% L-
leucine, 7.7% L-valine, 7.3% L-lysine, 3.4% L-methionine, 6.1% L-phenylalanine, 5.3% L-
threonine, 1.9% L-tryptophan, 6.3% L-alanine, 6.8% L-arginine,'G.S% L-aspartic acid, 2.5%
L-cystine, 14.2% L-glutamine, 4.2% L-glutamic acid, 3.5% glycine, 5.5% L-proline, 5.9%

L-serine, and 4.4% L-tyrosine, all based on total weight of said amino acid component.

The compositions of this invention preferably contain 100% free amino acids
specially designed to provide a balance of amino acids for adolescents. This balance of
amino acids is hypo-allergenic in comparison to intact protein used in other formulas. Free
amino acids may have a unique benefit in the dietary management of adolescents sensitive
to intact protein and for feeding adolescents with severe and persistent diarrhea. The amino
acid profile of the present compositions meets or exceeds the standard for high quality |
proteins established by the National Academy of Science-National Research Council. The
preferred non-protein calorie to nitrogen ratio to 200:1 and preferred total calorie to nitrogen
ratio of 227:1 will meet the needs of adolescent patients. In general, protein requirements '

~ are increased during stress due to increased losses and greater needs for anabolism and
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- preferably contain from about 0.01 to about 0.02% by weight based on total dry weight of

the composition L-carnitine. Taurine is important for normal retinal development and in the -

synthesis of bile salts. Taurine also aids in improved fat absorption, growth and weight
gain. The preferred compositions contain about 0.04 to 0.05% by weight taurine based on
total dry weight of the composition.

The compositions of the invention can be in the form of a solid powder, this powder

is subsequently dissolved or dispersed in juices, water or other aqueous based, non-protein

. medium. The solid powder form preferably has a caloric content from about 4-5 calories
per gram of the composition. The compositions can also be in the form of a ready-to-use
aqueous liquid which preferably has a caloric content of about 0.8 calorie per milliliter. The
aqueous compositions of the invention preferably have an osmolality of about 300 to 400
mOsm per kilogram of water; more preferably about 350 to 370 mOsmv/kg; most preferably
about 360 mOsm/kg. Likewise, 0.22 grams of the dry powder composition in 1 gram of
water has an osmolality of 300 to 400 mOsm.
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Magnesium gluconate 1.8886 to 2.3083
L-glutamine 14374 to 1.7568
L-lysine acetate 10375 to 1.2681
L-leucine 09471 to 1.1576
L-arginine acetate 09289 o 1.1354
Potassium Chloride 0.7879 to 0.9630
L-valine . 07800 to 0.9533
Citric acid 0.7428 to 0.9079
L-isoleucine : 06797 to 0.8307
L-aspartic acid 06574 to 0.8035
L-alanine : - 06351 to 0.7763
L-phenylalanine 06128 to 07490
L-serine - 06017 to 07354 °
Polyglycerol ester 05669 to 0.6929
L-proline 05571 to 0.6809
L-threonine . 05348 to 0.6537
L-tyrosine 04457 to 05448
L-glutamic acid 04234 to 05175
Potassium citrate 03580 to 04376
Glycine 03566 to 04358
L-histadine hydrochloride 03463 to 0.4233

L-methionine 03454 to 04222
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per gran1of t he conposition. The conp05|t|ons can also be in the formof a.
r eady-t o-use aqueous |iquid which preferably has a caloric content of . about”
0.8 calorie per milliliter. The aqueous cenpositions of’ the invention:
preferably have an osnolality of.about 300 to 400 mOsm per kil ogram of-
water, nore preferably about 350 to 370 nsm kg; nost preferably about 360
nfbn1kg Li kewi se, 0.22 granms of the dry powder conposition in 1 gram of
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el o' Pl " o Sh i e OB 1O 11354 PoLsssium
0.9533 Ascorbic acid 00938 to 0.1146

Alpha tocopheryl acetate 0083 to 0.1021

Beta carotene | 00487 to 00595

Taurine S 00415 to 00507

M-inositol S 00338 to 00413

Zinc sulfate 00178 to 00218

Ferrous sulfate 00165 to 0.0201

Niacinamide 10.0133 to 0.0162

L-carnitine 00130 to 0.0158

Biotin . 00065 to 00079

Copper gluconate 0.0047 to 0.0057

Calcium pantothenate 0.0037 to 0.0046

Vitamin A palmitate 0.0037 to . 0.0045

Manganese suifate 00033 to 0.0041

Vitamin D, 0.0032 to 0.0040

Vitamin K, | 00025 to 0.0031

Cyanocobalamin 00020 to 00025 °

Potassium Iodide : 00018 to 0.0021

Pyridoxine hydrochloride 00016 to 0.0020

Folic acid 0.0013 to 0.0016

Riboflavin : 00012 to 0.0015

Thiamine hydrochloride 0.0010 to 0.0013

Chromic acetate monohydrate ~ 0.00010 to  0.00011

Sodium molybdate 0.00010 to 0.00011

Sodium selenite anhydrous 0.000040 to  0.000044

TOTAL . 100
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L-tyrosine 0.4457 to O. 5448 L-glutam c aci d .
S 1550 15§ T3 BB ompe o ol 0 Bl ol e
L- et hi oni Nn&mpositions: = 0.3454 to 0. 4222 7 Sodiumcitrate '
0.2764 to 0.3378 L-cystine : y 0.2563 to 0.3132 Choline
bitartrate 0.2386 to 0.2916 L-tryptophan : 0.1894 to
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Modified starch _ 18.1728

Medium chain triglycerides 84189

Soybean oil _ 3.6482

Calcium glycero-phosphate 3.1119

Magnesium gluconate 2.0985

L-glutamine - 1.5971

L-lysine' acetate | - 11528

L-leucine 1.0524

L-arginine acetate 1.0321

Potassium Chloride 0.8755

L-valine 0.8667

Citric acid 0.8254

L-isoleucine 0.7552

L-aspartic acid 0.7305

L-alanine 0.7057

L-phenylalanine 0.6809

L-serine 0.6686

Polyglycerol ester 0.6299

L-proline . 0.6190 ’

L-threonine 0.5943

L-tyrosine 0.4952

L-glutamic acid 0.4705

Potassium citrate 0.3978

Glycine 0.3962

L-histidine hydrochloride 0.3848

L-methionine ' 0.3838

Sodium citrate 0.3071

L-cystine : 0.2848



Pot assi um sorbate 0.1746 - to 0.2134 Ascorbic acid
0.0938 to 0.1146 Al pha tocopheryl acetate 0.0836 to 0.1021 Beta

carotene ~0.0487 to 0.0595 Taurine’ . 0. 0415
to 0.0507 Minositol - h 0.0338 to. 0.0413 Zinc sulfate '
0.0178 to 0.0218 Ferrous sulfate 9 0.0165 to 0.0201
Ni aci nam de 0.0133 to 0.0162 L-carnitine _
0.0130 to 0.01 i Of 4 ' _ 26510065 to 0.0079 Copper .
gl uconat e Eﬁo%&%%ﬁ?tet-o 0. 0057 Cal ciourrﬁc}ant' ot henat e - 0.0037
to 0.0046 VitanLraryptephanitate 0.0037M.2105 0. 0045 Manganese sul fate
0.0033 to 0.0041 Vitamin D3 . - . 0.0032 to 0.0040 Vitamn:- -
[err] Sodium Bhespbate dikasico. 0031 oy h¥dbal ani n "~ 0.0020"
to 0.0025 Potasgium:ladi 0. 001 -0. 0021 Pyridoxi ne ' -
hydrochl ori de gbﬁggféﬂdétog&teb 0020 Folic aciS%Im_ ~0.0013:to
0. 0016 Ri bof!l avi Ascorbic acid 0.0012 t@.1®20015 Thi am ne hydrochl ori de-
0.0010 to 0.0013 Chrom_ c acetate nonohydrate 0.00010 to 0.00011 .
. ~ Alpha tocophery! acetate 0.0929

‘Beta carotene , ' _ 0.0541

Taurine : : 0.0461

M-inositol - 0.0375

Zinc sulfate 0.0198 -

Ferrous sulfate 00183

Niacinamide ' 0.0147

L-carnitine 00144

Biotin 0.0072

Copper gluconate 0.0052

Calcium pantothenate . 0.0042

Vitamin A palmitate £ 0.0041

Manganese sulfate _ 0.0037

Vitamin D, 0.0036

Vitamin K, . 0.0028

Cyanocobalamin - 0.0023

Potassium Iodide : 0.0019

Pyridoxine hydrochloride ' 0.0018 ’

Folic acid 0.0014

Riboflavin 0.0013

Thiamine hydrochloride _ 0.0012

Chromic acetate monohydrate - 0.0001

Sodium molybdate 0.0001

Sodium selenite anhydrous 0.00004

TOTAL 100



bdate 0 00010 to 0 00011 Sodi um sel eni t e anhydr ous

Sodi um nol

0. 000040Rh 100 The et
preferred rrprl ses, based on total dry wei gl'rHls)gHE{gEHAS BEEN
corrpositio S 47. 3289 Mo( fiedmﬂmMED ?
18. 1728 Mediumchain tri gI ycer i des 8. 2989 Soybean of -
3. 6482 Cal ci um gl ycer o- phosphat e 3.1119 Magnesi um gI uconat e

2.0985 L-gl utam Nge enteral nutritional composﬁwhs%? Hhis lintehfibf naYOR! Adrinistered via a
1. 1528 L-I eucine L-arginine acetate

1. 0321 Pot asasogastﬁhl nasommstmal esophagostoﬁayBEEﬁrdstonul |omge1unostomy feeding tube.

8 ggg; El as gf:zﬁﬁ%g of its dlomogenelty and low vxgj:oyégér{a_lfasm ﬁlszgl'irpgembes (16 gauge catheter
0. 7057

or #5 French tube) may be used to optimize patient tolerance. The diet shouid be given at
room temperature by continuous drip technique, or using a suitable infusion pump. At the
0.8 calorie per ml dilution, the composition supplies most of the daily fluid requirement.
Additional fluids should be given when necessary to maintain hydration and adequate urine

output.

The compositions can also be administered oraily, such as a flavored drink served
chilled over ice. The compositions of the invention are useful for administering complete
nutrition or nutritional supplement to adolescents preferably ages 1 to 18 years, more
preferably ages 1 to 10 years, most preferably ages 1 to 6 years. The compositions are
preferably administered in an amount providing at least 800 calories per day. The
compositions are particularly useful for administering to an adolescent for diseases on
conditions such as inflammatory bowel disease, intractable diarrhea, lactose intolerance,
short bowel syndrome, cystic fibrosis, cow's milk protein enteropathy or sensitivity, pre or
post surgery, trauma, AIDS, malabsorption syndrome, gastroenteritis, GI fistula, and
pancreatic disorder. |

The following examplés are presented to help demonstrate this invention. The

examples are intended to be illustrative and not limitative.

EXAMPLE |

A dietary corriposition (sample #8773) having an amino acid profile within the scope of the
present invention was compared to a dietary composition containing casein as the standard

protein source. These compositions had the following formulations:



L- ﬁhenyl al ani ne

Pol ygl ycerol ester - 8 6299 L-proline. -
L-t hreoni ne ~0.5943 L-tyrosine ;
L-glutam c aC|d 0.4705 Potassiumcitrate :
d yci ne 0. 3962 L-hildti di ne hydrochl ori de
L- net hi oni ne 0.3838 Sodiumcitrate :
L-cysti ne : 0. 2848 9 Choline bitart rat e
0. 2651 L-tryptophan 0 2105 Sodi um Phosphat e di baS| o
0. 2021 Pot afggrediestor bat e 4@)Ascor bic acid :
0.1042 Al pha tocopheryl acetate 0 0929 Bet a .caroteng,
0.0541 Sample #8773
Casein - 11.14
Amino Acid Mix* 11.70 L
Cottonseed Oil 800 7.96
Vitamin Mix 1.00 : 1.00
Salt Mixture 500 481
Non-nutritive fiber 1.00 ' 1.00
Corn starch -34.15 34.15
Sucrose 3415 3559
Water - 5.00 435
* The Amino acid mix comprises:
Ingredient — % by weight
L-glutamine 12.2
L-leucine 8.0
L-arginine acetate 7.9
L-lysine acetate 8.8
L-isoleucine 5.8
L-valine 6.6 _
L-phenylalanine 5.2 !
L-methionine 29
L-threonine 4.5
L-tyrosine 38
L-histidine hydrochloride 2.9
L-aspartic acid 5.6
L-proline 4.7
L-tryptophan 1.6
L-serine 5.1
L-alanine 54

6809 L-serine

(elololoNoNe]

. 6686 -
.6190.
L4952
.3978 -
3848 -
.3071



Tatjrin_e o .. 0. 0461 M|n05|tol

0.0375 Zinc sulfate 0.0198 Ferrous sulfate

0. 0183 Ni aci nam de . (_). 0147 L-carnitine

0.0144 Biotin - 0. 0072 Copper gl uconate

0. 0052 Cal ci um pant ot henat e 0.8842 Vitamin A palnitate

0. 0041 Manganese sul fate 0.0037 Vitam n D3

0. 0036 Vitam n K, e 3.0P0- 0028 Cyanocobal ami n :

0. 0023 Pot assi umgll gl)de “0.0019 Pyridoxi ne hydrochl or| de

0. 0018 Folic aci d-glutamic acid 3.60. 0014 Ri boflavin

0. 0013 Thi am ne hydrochl ori de 0. 0012 Chrom c acetate nonohydrate
0. 0001 Sodi um nolLy&¥Fiine 2.23. 0001 Sodi um sel enite anhydrous
0. 00004 TOTALW_ 100 oo

The compositions were compared for Protein Efficiency Ratio (PER) which is a
measure of protein quality using laboratory rats. PER is determined by dividing the animal's
weight gain by protein intake. Two groups of ten rats each were fed a diet, for 28 days, of
Samplé #8773 and the casein composition, lespectivély. ‘Every seven days the rats wezfé :

- weighed and their food consumption was recorded. At the end of 28 days, the tdta.l__ weight
gain and protein consumption of the two groups were calculated. These values were used to
' calculate the PER. |

The results for the casein composition are presented in Table 1 and in Table 2 for
Sample #8773 of the invention.
Table | |
(Casein Composition)
BODY WEIGHTS - GMS

| WEEKS
ANIMAL NUMBER 0 1 2 3 4 WT. GAIN
1 65 82 106 129 162 97
2 64 8 106 129 156 92
3 61 81 104 129 164 103
4 62 78 99 119 155 93
5 65 89 119 144 183 118
6 61 - 80 111 139 167 106
7 62 80 102 129 158 96
8 63 87 113 135 173 110
9 66 87 115 142 179 113
10 64 91 124 152 189 125
MEAN 63 84 110 135 169 105

SD 1.77 438 792963 11.90 11.16



REPLACEMENT SHEET -10- The enteral nutritional conpositions of this

i nvention nmay be adm nistered via a nasogastric, nasointestinal,
esophagost ony, gastrostomny, or jejunostony feeding tube. Because of its
honbgeneity and | ow viscosity, snmall bore feeding tubes (16 gauge catheter
or #5 French tube) may be used to optim z&3patient tol erance. The diet
shoul d be given at roomtenperature by continuous drip technique, or using
a suitable infusion punp. At the 0.8 calorie per m dilution, the '

conposi tion supplies nost of th iy flui irenent.. Additional fluids
shoul d be gi ven when necessary f%gﬁéiq)@%lk E’ﬂlr nd adequate urine =
output. The conpositions can al so be adm ered orally, such as a .
f1 avor ed drANUr‘IEﬁL' led oVer ice2 The Xonpdsiti T0TAL t RROTERNt i BER*

are useful #er-admni-steri-Rg--corplete-—Athd4-i-t-i-0h—0fPitei-t-+-oRa-~SUpph-erent-
to chil dren/ adol gscents preferagdpy ages 1 t ®gl8 wgar szegor e pgeder ably a@ges
1 to 10 years, npst preferably ages 1 to 6 years. The conpositions are
preferably adninstered in an af®unt piovi di%¥y ad5| ead¥ 800 cBbries pef60
day. The conposigions are partiggl arl yoausef foraadnkpd steri to a

chi | d/-adol escentgfor di seases oﬁgcond.i ‘():JonsLﬂguchlgé1 P%ﬁ amrat?)érg'} bowel 297
di sease, intractable diarrhea, ffactosegl ntolgranqes spsst bowss.4syndronps3.
cystic fibrosis, _cows mlk protein enteropathy or sensitivit pre or paost
surgery, traunm, SAI DS, mal absor Ption siHdron9 gddtrothd eri tiéi,-zGl fi st§48§,

and pancreatic dgsorder. The foksow ngyexamlggs 3p¢ pggsent ed'ﬁ_g help 546
0

denonstrate this invention. The exanpl’es are T ntended be iTTustrative
and not limtati¥Vve. _ 74 84 101 112 371 37.1 259
8 80 89 94 116 379 379 290
9 78 98 102 120 398 39.8 - 2.84
10 85 107 113 129 434 434 2.88
MEAN ' 76 - 93 100 111 379 37.9 2.77
SD 7530 833 877 1081 2828  2.83 138

* PER = Protein Efficiency Ratio

TABLE 2 (SAMPLE #8773)
- BODY WEIGHTS - GMS

| WEEKS
~ ANIMAL NUMBER 0 1 2 3 4 WT. GAIN
1 64 105 163 216 272 208
2 65 93 138 182 225 160
3 63 9 133 179 231 . 168
4 62 94 150 198 250 188
5 60 8 128 164 202 142
6 62 86 130 175 218 156
7 61 87 129 177 222 161
8 62 86 129 172 211 149



EXANPLE 1 A dietary conposition (sanple #8773) having.an anino acid profile
within the scope of the present invention was conpared to a dietary C
conposi tion containihy casein as the standard protein source. These

conposi tions had the follow ng.fornulations:. I ngredi ents
Amount (wt. 9% Sanple #873 Casein Conposifion Casein
11.14 Amno Acid M x* , 11.70 Cottonseed Q| . '
8. 00 97.96 Vitam oM x 89 139 19d - 00 241 _ il8100
Salt M xture 5.00 4.81 Non-nutritive fiber-
1.00 14. 00 Corn st@rch 85 125 13u. 15 214 315315
Sucr ose : 34. 15 35.59 Water -
5.00 2735 T The AM Mo acTad™ M X ComprisesT Tngrearent ) )
% by wei ght pdg gut am ne 62 ¢ 2 L-1@ggci ne 1g2 229 8.0 167
L-argi nine acetate 7.9 L-lysine acetate 8.8 _

SD o 1.63 6.09 11.85 15.28 20.82 20.19

FEED CONSUMPTION - GMS

WEEKS
ANIMAL |
NUMBER 1 2 3 4 TOTAL PROTEIN PER
1 94 133 148 153 528 52.8 3.94
2 82 120 138 141 481 48.1 333
3 74 113 136 145 468 46.8 3.59
4 82 133 139 146 500 50.0 3.76
5 70 110 19 119 418 418 3.40
6 77 114 134 136 461 461 338
7 80 107 30 132 449 449 3.59
8 79 110 124 125 438 438 340
9 89 132 153 150 524 52.4 3.45
10 74 105 126 128 433 433 3.53
MEAN 80 118 135 138 a0 47.0 3.54

SD 7.20 11.10 10.55 11.35 37.89 3.79 191

The results show that compositions having the amino acid profile of this invention

have a significantly greater protein efficiency ratio than the conventional casein protein.



| euci ne. - " 5.8 L-valine. - 6.6

L-is0 L- phenyl al ani ne
5.2 L-nethionine 2.9 L-threonine . 4.5 L-tyrosine
3.8 L-histidine hydrochlorlde 2.9 L- aspartlc aC|d 5.6 L-proline
4.7 L-tryptophan ' 1.6 L-serine 5.1 L-al ani ne

5.4 12 glycine. 3.0 L1§lutamc. aC|d . 3.6
L-cysti ne. 2.2 The conpositions were conpared for Protein

Ef ficiency M) which is a neasure of protein quallty using

| abor at ory ; is determ ned by dividing the animal's weight gain by
protein intake. Two groups. of ten rats each were fed a diet, for 28 days,
of Sanple #8773 and the casein conposition, respectivel Every seven days

the rats weredigtarysempasidon within the sqopeopisthispinvention{Sampleohiwes Pﬁlpateldeaﬂdnd
of 28 days, IrﬁSaregttg a cﬁ&aﬂ' composition described in U.S. Patent No. 4,368,204 (Sample B).

Sample A of this invention had the following composition:

, IBEE.Q!_E_I!! ' % by weight

Maltodextrin ' 47.3289
Modified starch 18.1728
Medium chain triglycerides (MCT) 8.4189S
Soybean oil ' 3.6482
) Calcium glycerophosphate 3.1119
Magnesium gluconate 2.0985
- L-glutamine _ 1.5971
L-lysine acetate -~ 1.1528
L-leucine 1.0524
L-arginine acetate 1.0321
Potassium Chloride 0.8755
L-valine 0.8667
Citric acid 0.8254
L-isoleucine 0.7552
L-aspartic acid | 0.7305
L-alanine : 0.7057
L-phenylalanine 0.6809
L-serine 0.6686
Polyglycerol ester . 0.6299
L-proline 0.6190
L-threonine 0.5943
L-tyrosine 0.4952
L-glutamic acid | 04705

Potassium citrate © 0.3978



galn and protein consurrptlon of the two groups were cal cul ated. These

val ues - were used to calculate the PER Theé results for the casein
conposition are presented in Table 1 and in Table 2 for Sanple #8773 of the
i nvention. Table | (Casel n Conposition) BODY WEI GHTS - GV5 WEEKS AN VAL

NUMBER 0 1 2 3 46 W GAIN 1
65 82 106 129 162 97 2 . - 64 84
ot gm0 e G000
65 89 119 144histidifie hydrochloridé.d:ﬂoﬁde - 0.3848 61 - 80
111 139 167 106 .7 . 62 - 80 102-129 158
96 8 érsmethmmn%? 113 135 173 0388 110 9 |
224 152 %9 e 1%3’%’ [ s . o gy '64110 1321
169 105 SD L-cystine 1.77 4.B2848 7.92 9.63 11.90
11.18 Choline bitartrate | 02651 '

L-tryptophan | ' - 0.2105

Sodium Phosphate dibasic ' 0.2021

Potassium sorbate | 0.1940

Ascorbic acid _ 0.1042

Alpha tocopherylacetate : 0.0929

Beta carotene - 0.0541

* Taurine 0.0461

M-inositol 0.0375

Zinc sulfate 0.0198

Ferrous sulfate 0.0183

Niacinamide | 0.0147

L-camnitine 0.0144

Biotin 0.0072

Copper gluconate 0.0052

Calcium pantothenate 0.0042

Vitamin A palmitate 0.0041

Manganese sulfate 0.0037

Vitamin D, ' 0.0036

 Vitamin K,  0.0028

Cyanocobalamin | 0.0023

Potassium Iodide 0.0019

Pyridoxine hydrochloride 0.0018

Folic acid - 0.0014

Riboflavin 0.0013

Thiamine hydrochloride 0.0012

Chromic acetate monohydrate 0.0001



13 FEED CONSUMPTI ON - GlVB WEEKS ANl MAL NUIVBER :

%g}% caloric corg% of Sample A Y%bl%% ammo aczd, 25% h;Bg and 63% Qﬂ'éohydrate

4 . TOTAL. PROTEIN  PER* 1
360 ©'36.0 L 2.69 2 -

354 35. 4 2.60 3 |

347 34.7 2.97 4 17
354 35. 4 2.63 5 :

412 41. 2 . 2. 86

384 38. 4 Sodiugy “?glyg‘m .

371 37.1 Sodiur sefnfte anhydrous

379 37.9 2.90 9

398 39.8 2.84 10

434 43. 4 .2.88 NEAN

111 . 379 37, 9 Total 2.77 SD

8.77 10.81 28.28 2.83 . 138 * PER
TABLE 2 ~ (SAVPLE #8773) BODY WEI GHTS -

0 1 2 3 4
105

138

133 179 231 168

o1 2 .3
69 . 97 96 98

75 88 . 96 95
69 .. 86 89 103
720 81 87 114
81 . 101 109 121

96 . . 109 106
7200001 g, 101 112
80 0.00004 89 94 116
78 98 102 120
85____ 107 113 129
76 93
100 5.30  8.33

100 '

= Protein Effici ency Ratio

GV WEEKS ANl MAL NUMBER

mr GAIN 1 - 64
93

Comparative Sample B had the following composition:

| % by wt

Ingredient
Dextrin 82.40478
soybean oil 3.14522
L-leucine 1.31575
L-proline 1.27906
L-alanine 1.25809
L-lysine monohydrochloride 1.24367
L-serine 1.15718
L-glutamic acid 0.97895
L-arginine 0.90818
N-acetyl-L-tyrosine 0.70505
L-valine 0.70374
L-isoleucine 0.68015
L-threonine 0.65001
L-histidine hydrochloride 0.49799
L-cystine hydrochloride monohydrate  0.41019
L-phenylalanine 0.40626
di-L-aspartic acid monomagnesium 035842
L-aspartic acid monopotassium 0.35842
glycine ' 0.29749
Zinc sulfate heptahydrate 0.28137
0.24375

L-tryptophan



60

86

87,
129
139
171
182
15. 28

148
138
136
139
119
134
130

198

62 94 150 - 250 188 5
86 ' 128 164 . 202 . 142 6 62"
130 175 218 156 7 61
129 177 222 161 8 62 86
172 211 149 189 60 . 89
190 241 181 10 o 61 85 _ 125
214 _ -- 6 . 90 136
229 L-redhiat . | 08T o 11.85
20. 82 potassiSmFarbat€ ONSUMPTI ON - GVIB.MEEEKS ANl MAL NUVBER 1
3. 4 TOTAL PROTEI N PER 1 . 94 133
153 52gpolysorbates§0 g - 3.94 2 015412 g2 . 120
141 48 ok 3.33 3 74 113
145 sederrous ghuhate, 3,59 4 005762 4, 133
146 50@holine bitatfate O ‘3.76 5 0.03916 70 110
119 418 . 41. 8 + 3.40 6 77 114
136 46 pscorbic acigg 1 3.38 7 003748  go 107
vitamin K o 0.01922
cupric sulfate pentahydrate 0.00180
tocopherol acetate 0.00722
Niacinamide 0.00481
Manganese sulfate pentahydrate . 0.00285 :
Calcium pantothenate 0.00260
pyridoxine hydrochloride 0.00058
retinol acetate 0.00049
thiamine hydrochloride 0.00042
folic acid 0.00010
biotin 0.00009
riboflavine sodium phosphate 0.00006
ergocalciferol, D, - 0.00001
cyanocobalamin 0.000001
Total 100 °
The caloric content of Sample B was approximately 13% protein, 8% lipid and 79%
carbohydrate.

Approximately 60-80 grams of Sample A and B, respectively, were dissolved in

warm water to give 300 ml of solution. These solutions were prepared and visually
evaluated by five individuals for instancy and solubility using a 5-point scale with l=poor
and S=excellent. Instancy is defined as the amount of time with which the composition



s 79 110 124 125 438 43. 8 3. 40

9 . 89 132 - - 153 150. 524 . 52.4 _ 3.45
10 74 . 105 - 126 128 - 433 = 43.3 -~ 3.953
VEAN 80 - 118 135 . 138 470 . 47.0 ' :
3.4 SD 7.20 -~ 11.10 10. 5519 11.35 37..89 . 3.79

.191 The results show that conpositions having the am no acid profile of o
this inventi +Sh gl Ed : ' W : bl ; ﬂ%&: |
t he convent g%a cg%lgtll?lﬂ gé%%dellﬁﬁﬁw %%ﬁﬁﬁ’&q dpg%ﬂ;s?{l/lbfc\é oéshll%ti@goir}e%it Win

t he scope othe surface aftenthe anajoiByngf] the Apmpaosition hgsogone iatwdsohutionar Bk ¢compositions
dietary conpositjon_ descrihed in U S. Patent No. 4, 368, 204, (Sa,gql'e Eﬂs

Sanpl e A of west alsp Yisually svalpated fordormpings an te sustase oF theosplutiqny - Eaf wesplts of

% by wei ght ' . 47. 3289 Modified starch
18.1728 wbdpggégﬁ%ﬁﬁ&%#Pﬁﬁ95%?Fﬁ%§‘Tﬂ%ﬁ?' 8. 4189S Soybean oi |

3.6482 Cal ci um gl ycerophosphate - 3.1119 Magnesi um gl uconate
2.0985 L-gl utam ne - - 1.5971 L-lysine acetate

1. 1528 L-Ieucine - TABLES,
Sample A Sample B
_ {average rating)
Instancy - 32 - 14
Solubility ' - 26 1.8
Foaming | none - 4 millimeters

Comparative Sample B exhibited lumps of product ﬂoaﬁng on the surface after mixing
and there were no lumps of product floating on the surface for Sample A of the invention.
Comparative Sample B had a white particulate layer form orn the bottom of the solution

after sitting approximately 5 minutes whereas Sample A had no such sediment.

EXAMPLE 3

The composition of this invention, (Sample A) and the comparative composition (Sample
B) prepared in Example 2 were rated for protein quality according to the Food and

. Agriculture Organization of the United Nations/ World Health Organization, Joint
FAO/WHO Expert Consultation on Protein Quality Evaluation (1989), which is herein
incorporated by reference. The compositions were given a score in comparison to egg
having a score of 100 as the reference protein. The results of this scoring are presented in
Table 4.



L-argi.nine acetate R - °1.0321 Potassium Chl ori de

0.8755 L-valine- _ 0.8667 Citric acid N
0.8254 L-i sol euci™e ' 0. 7552 L-aspartic acid
0. 7305 L-al anine - 0. 7057 L- phenyl al ani ne
0. 6809 L-serine _ 29. 6686 Pol ygl ycerol ester
0.6299 L-proline : _ 0.6190 L-threonine -
0. 5943 L-tyrosine : IQ%Q%Z L-glutamc acid
0.4705 Potassiumcitrate - . 8 16 dycine
0.3962 L-histidine hydrochloride chloride. 0.3848 L-n®ethionine
0. 3838 Sodi Ltrate e 0 3071 L ocvstine
0. 2848
. Reference ' .
Protein (Egg) | Acid | % of Acid % of
(mglg) value Reference value Ref.
Amino acid : (mg/g) Protein (mg/g) Protein
I L-Histidine 2 23 105 24.3 110
L-Isoleucine 54 61 ' 113 45 83 “
L-Leucine 86 85 - 99 87 101
L-Lysine ' 70 66 94 65.8 94
L-Methionine + L- 57 54 95 325 57
cystine
L-Phenylal- anine 93 95 102 64.8 70
' + L-tyrosine ‘
" L-Threonine 47 48 102 43 91
“ L-Tryptophan 17 17 100 16.2 95
“ L-Valine 66 70 106 46.5 70 II
Chemical Score

This scoring shows that the essential amino acid component of the composition of the

present invention is of higher quality than that of the comparative prior art composition.
The scoring means that there is a limiting amino acid in the composition of this invention
which is 94% of the egg reference protein, whereas the limiting amino acid of the

comparative composition is only 57% of the egg reference protein.
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1940
0929
0461
0198
0147
0072
0042
0037
0028
0019
0014

Chol i ne bitartrate
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Minosito

Ferrous sul fate

L-carnitine

s nuﬂlﬁmh@um [

.0375 Zi nc sil-fate
0183 Niaci nani de
0144 Biotin

-0.
0.
Copper gluconate - 0. 0052 Cal ci-um pant ot henat e
Vit afgloAMSBal mitate 0.0041 Manganese sul fate
Vitam n D3 0.0036 Vitamn [err]
Cyanocobal ami n 0. 0023 Pot assi'um | odi de
Pyri doxi nes Ryedsrd Bhipbiitlén for oral or ent&apgcirﬁmfs@ah& #-h fluman adolescent,
comprising
a) a carbohydrate component which comprises from 50 to 65%

b)

of the total caloric content of said composition;

a lipid component which comprises from 20 to 35% of the

total caloric content of said composition; and

an amino acid éomponent which comprises from 10 to 20% of the
total caloric content of said composition and which comprises 2.3 to
2.8 L-histidiné, 6.1 to 7.4% L-isoleucine, 8.5 to 10.2% L-leucine, 7.0
to 8.4% L-valine, 6.6 to 8.0% L-lySine, 3.1 to 3.8% L-meth_ionine,
5.5 to 6.6% L-phenylalanine, 4.8 to 5.8% L-threonine, 1.7 to 2.1%
L-tryptophan, 5.7 to 6.9% L-alanine, 6.2 to 7.5% L-arginine, 5.9 to
7.1% L-aspartic acid, 2.3 to 2.8% L-cystine, 12.9 to 15.5% L-
glutamine, 3.8 to 4.6% L-glutamic acid, 3.2 to 3.9% glycine, 5.0 to
6.0% L-proline, 5.4 to 6.5% L-serine, and 4.0 to 4.8% L-tyrqsine, all

based on total weight of said amino acid component.

¢

2. The composition of claim 1 wherein said carbohydrate component comprises from 60

to 65% of the total caloric content of said composition.

3. The composition of Claims 1 or 2, wherein said lipid component comprises from 20

~ to 30% of the total caloric content of said composition.

4. The composition of Claims 1 to 3, wherein said amino acid component comprises

from 10 to 15% of the total caloric content of said composition.



Ri bof Lavin | - ~0.0013 Thi ani ne ‘hydrochl ori de

0.0012 Chrom c acetate nonohydrate 0.0001.-- 17 Sodiu
0. 0001 Sodi um sel enite anhydrous - 0. 00004 Tot al mmﬂnnﬂ!',@!!w“m
100 The caloric content of Sanple A was 1200 am no acid, 25%|tpid andsbs¥o
car bohydrate. Conparative Sanple B had th&“foll ow ng conposition:

I ngr edi ent . % by wt. Dextrin .
82. 40478 sogbeanTeé lcomposition of Claims 1 to 4, WheARP daid alfitF4i® component comprises
. 31575 L-proline 1.27906 L-al ani ne

. 25809 L- I ysi ne2dotech§Brlodistidined6.6 to 6.8% L2isekncines@2itnd.5% L-leucine, 7.6 to 7.8%

1oE ol amy g Beh ) o7 Liysine, 300 SR R BGRARL D o 6% L

. 70374 phenylalanine, 5.2 to 5.4% L-threonine, 1.8 to 2.0% L-tryptophan, 6.2 to 6.4% L-
alanine,6.7 to 6.9% L-arginine, 6.4 to 6.6% L-aspartic acid, 2.4 to 2.6% L-cystine,
14.0 to 14.5% L-glutamine, 4.1 to 4.3 L-glutamic acid, 3.4 to 3.6% glycine, 54 to
5.6% L-proline, 5.8 to 6.1% L-serine, and 4.3 to 4.5% L-tyrosine based on total

OO R R

weight of said amino acid component.

6.  The composition of Claim 5 wherein said amino acid component comprises about'
2.5% L-histidine, 6.7% L-isoleucine, 9.4% L-leucine, 7.7% L-valine, 7.3% L-lysine,
3.4% L-methonine, 6.1% L-phenylalanine, 5.3% L-threonine, 1.9% L-tryptophan,
6.3% L-alanine, 6.8% L-arginine, 6.5% L-aspartic acid, 2.5% L-Cystine, 14.2% L-
glutamine, 4.2% L-glutamic acid, 3.5% glycine, 5.5% L-proline, 5.9% L-serine, and
4.4% L-tyrosine based on total weight of said amino acid component.

7. The composition of Claims 1 to 6, wherein said carbohydrate component consists

essentially of maltodextrin, modified starch or mixtures thereof.

8. The composition of Claims 1 to 7, wherein said lipid component consists essentially

of soybean oil, medium chain triglycerides or mixtures thereof.

9. The composition of Claims 1 to 8, wherein said composition is in a dry powder
form.
10.  The composition of Claims 1 to 9, wherein said composition is dissolved or

dispersed in a non-protein, aqueous-based medium.

11.  The composition of Claim 10, wherein said composition has a caloric density of
about 0.8 calories/ml and an osmolality of 300 to 400 mOsm/kg.

12.  The composition of Claims 1 to 11, wherein 0.22 grams of said composition in 1
gram of water has an osmolality of 300 to 400 mOsm/kg.



L-isoleucine ' " 0.68015 L-t hreoni ne
. 0.65001 L-histidine hydrochloride ~0.49799 L-cystine’ hgm"m | “l
nonohydrate 0.41019 L-phenyl al ani ne , - 0.4062

| aci d monomagnesi um 0. 35842 L-aspartic acid nmonopot assi um egC|ne
0. 29749 Zinc sul fate heptahydrate 0228137 L- tryptophan
_8:§ggzg pOI180Ir_bmethion|ne ' _ 0. 20837 pot assi um sor bat e
0 05762 ch olyl ?h?act%pné)osmon of Claims 1 to 1% %@é’%@ %?g%erﬁb"(lﬁlcﬁgﬂé@%n%f’ght of said
0. 03748 soy IeCIkbh@omnon 0.02202 vitanmin K -
0. 01922 cupric sulfate pentahydrate ~~ 0.00180 tocopherol acetate
0. 00722 - b
Maltodextrin | 425960 to 520618
Modified starch 163556  to  19.9901
. Med.chain trigiycerides 7.5770 to  9.2608
Soybean ol 32834 to 40130
Calcium glycerophosphate " 2.8007 to 3.4231
Magnesium gluconate - 1.8886 to  2.3083
L-glutamine 14374 to 17568
L-lysine acetate : 1.0375 to  1.2681
L-leucine | 09471 to  1.1576
L-arginine acetate 0.9289 to 1.1354
Potassium Chloride ' 0.7879 to 0.9630
L-valine 0.7800 to 0.9533
Citric acid 0.7428 to 0.9079
L-isoleucine 0.6797 to 0.8307
L-aspartic acid 0.6574 to 0.8035
L-alanine 06351 to 07763
L-phenylalanine 0.6128 to 0.7490
L-serine | 06017 o 07354
Polyglycerol ester 0.5669 to 0.6929
L-proline 0.5571 to  0.6809
L-threonine 0.5348 to  0.6537
L-tyrosine ' 04457 to  0.5448
L-glutamic acid 04234 to 05175
Potassium citrate 0.3580 to 04376
‘Glycine . 03566 to 04358
L-histidine hydrochloride - 03463 to 04233

L-methionine 0.3454 to 0.4222



Ni éci'narﬁ de | 0. 00481 Manganese sul fate pent ahydrate

0..00285; Cal ci um pantot henate - _ 0. 00260 pyri doxi ne(ﬂ HMII‘HHH

0. 00058 retinol acetate _ - 0.00049 thiamrie hydil m”m
0.00042 folic acid : ‘ 0. 00010 biotin

0. 00009 ri bofl avi ne sodi um phosphat e 0290006 ergocalciferol, D2

0. 00001 cyanocobal am n 0. 000001 Tot-al

100 The caloric Sanpl e B was appro |%5el Y. 13%, ein, 8%i i pid
and 79% car bohydrg?ﬁ%{]g\ppﬁeom mately 60-80 gr a)rés of Sartrglpl eo,%égtrsld B,

respectively, wefecwtiiéol ved in warm water toQog568 30¢ nl 031320l ution.

These solutions were prepared and visually -eval uated by five individuals
for instancy anth@lmb}mteum ng a 5-poi nt  s&A386wi t O 1—;%%%15and '
5=excel lent. Ins defined as the anoun ting ich the
conposi tion ;’aﬁié o solution and sol ubrll%%y i & def| nﬂg as quantity
of insol ubl e par Sogiund PRSsphhte dibadit on t he surbq(sqgafted t lpe2228) ori ty of the
conposition has %one into soI ution. The corrp05| tions

otassium sorbate 0.1746 to 02134
- Ascorbic acid | 00938 to 01146
Alpha tocopheryl acetate 0083 to 0.1021
Beta carotene : 0.0487 to  0.0595
Taurine ' 0.0415 to  0.0507
M-inositol 0.0338 to 0.0413
Zinc sulfate 0.0178 to 0.0218
. Ferrous sulfate 0.0165 to  0.0201
Niacinamide | 00133 to - 0.0162
L-carnitine 0.0130 to  0.0158
Biotin 0.0065 to 0.0079
" Copper gluconate 0.0047 to  0.0057
Calcium pantothenate © 0.0037 to 0.0046
Vitamin A palmitate 0.0037 to  0.0045
Manganese sulfate 0.0033 to 0.0041
Vitamin D, 00032 to 0.0040
Vitamin K, 0.0025 to 0.0031
Cyanocobalamin 00020 fo  0.0025
Potassium Iodide 0.0018 to  0.0021
Pyridoxine hydrochloride 0.0016 to 0.0020
Folic acid 0.0013 to 0.0016
Riboflavin : 0.0012 to 0.0015
Thiamine hydrochloride . 0.0010 to 0.0013
Chromic acetate monohydrate 0.00010 to  0.00011
Sodium molybdate 0.00010 to  0.00011
Sodium selenite anhydrous 0.000040 to  0.000044

Total : : 100



were al so vi suaIIy evaI uat ed for foam ng, on the surface of the sol uti on

The results of these evaluations are presented in Table 3/-FABE/3 S\@\“\\\\\\

Sanpl e B (averag rating) Instancy . .

1.4 Solubility . .6 - \(\mw
none ' 4 mllimeters ConpBrative Sanple B e fted | unps
of product floating on the surface after m xi ng and there were no | unps of

product flo |ng ative
Sampl e B haga P ecurg'l P %ﬁéﬁ?’g? éi‘ ﬁs“e%q;af%]g%@?o%o@%m ol uti on .
after sitting aprabm? bgiéel y 5 m nut es V\/nereas Sanpl'e A had no such

sedi nent. EXAMLE 3 The conposition of this invention, (Sanple A) and the
conparative conposition (Sanple B) prepared in Exarrpl e 2 were rated for
protein quality 3cc%r?gi n!g to the Food and Agr Lfﬁ%gani zation of the
Uni ted Nations/ alth Organization, Joi Expert - :
Consul tati on on Rigltocdestrigual ity Eval uati on (14?139289 which is herein

|ncorporat ed by reference. The conpositions were given a score in
conparison to egdMedifiedgtagchscore of 100 as t hE8-#T¥&rence protein. The

resul ts of this. ﬁ%ﬁﬂ%h%em%fﬁéﬁﬁgsw in Tabl eS.ﬂ]SQ 20

Soybean oil 3.6482
Calcium gl}rcerophosphate : 3.1119
Magnesium gluconate 2.0985
L-glutamine 1.59M
L-lysine acetate ~ 1.1528
L-leucine 1.0524
‘L-arginine acetate 1.0321
Potassium Chloride 0.8755
L-valine _ 0.8667
Citric acid - 0.8254
L-isoleucine ' , 0.7552
L-asparic acid 0.7305
L-alanine 0.7057
L-phenylalanine 0.6809
L-serine 0.6686
Polyglycerol ester ' 06299 °
L-proline _ 0.6190
L-threonine 0.5943
L-tyrosine 04952
L-glutamic acid _ 0.4705
Potassium citrate _ 0.3978
Glycine 0.3962
L-histidine hydrochloride 03848
L-methionine _ 0.3838

Sodium citrate - | - 0.3071



TABLE 4 Sanple A - Sanpl e B Reference - Anino

rnd protern (ag) Acia  sor o ° RS Y ColIMIINN NI
val ue Ref er ence val ue Ref. Amino acid % ¢ LM s

. (ngy/ Q) Protein (my/g) - Protein L-H stidine. : 22 :
23 . 105 24.3 110 L-1 281 euci ne 54 ' 61
113 45 83 L-Leucine 86 85 .99
87 101 L-{ %tﬁfe 70 0.28486 94 .
65. 8 94 L- 'onine + L- 57 54 95
32.5 57 c@hélinesbitartrenyl al - ani ne. 0.2651 95 102
64. 8 70 + L-tyrosine . - -L-Threoni ne
47 48  L-tryptophamp 43 0405 Tr ypt ophan 17
17 100 . . a..95 L-Valine - 66 70
106 46,5 Sodium Piisfinate dibasic 2 -/ 0202} 94

57 This scoring phaswsurhRetbatehe. essenti al am n®.140d conponent of the
conposition of the present invention is of hi h% quality than that of the
conpar ati ve pri ofAsearbicasithosi ti on. The scori n3’° Zns that there is a
limting am no agid i QERgsi tion of thigagpeention which is 94% of
the egg ref erencéipgira&p%éﬂr&?rﬁvmgeas the limting amno acid of the

conpar ati ve conpBgfatdagitenes only 57% of the egd.0%flerence protein.

Taurine 0.0461
M-inositol - _ 0.0375
Zinc sulfate | 00198
Ferrous sulfate ‘ 0.0183
Niacinamide 0.0147
L-carnitine 0.0144
Biotin 0.0072
Copper gluconate | 0.0052
Calcium pantothenate 0.0042
Vitamin A palmitate 0.0041
Manganese sulfate 0.0037
Vitamin D, 0.0036
Vitamin K,  0.0028
Cyanocobalamin . 0.0023
Potassium Iodide 0.0019 °
Pyridoxine hydrochloride ~0.0018
Folic acid 0.0014
Riboflavin 0.0013
Thiamine hydrochloride- 0.0012
Chromic acetate monohydrate 0.0001
Sodium molybdate ' 0.0001
Sodium selenite anhydrous ' 0.00004

Total 100



sai d corrpos I pid corrponent Whl ch conprises from20 to 35% of
the total caloric content of sai d conposi 27on; and c) an anmino acid
conponent whi ch conprises from 10 to 20% of 'the total caloric content of

i d t Qs _i i di , 0,
71 Sol eue nbs: 5 T86 Soligbafinf BTCRRS 1 S0 14! Rtferéin siill Sithd i coypbnbt copfptises
L-1ysine, 3.1 tofrdmB9ltore3%itgnweight sulfuricontainGld imimbedeidsal ani ne, 4.8 to

5.8% L-threonine, 1.7 to 2. 1% L-tryptophan, 5.7 to 6.9% L-alanine, 6.2 to
7.5% L- argi nine, 5.9 to 7.1% L-aspartic acid, 2.3 to 2.8%L-cystine, 12.9

% L |
L0120 Goad, b 3k Mool cllh) 48 irdlly iy Sea it
al |l -based on tot 315 toel 189% byf weighrlarematio afinglagigyyponent . 2. The -

conposi tion of claim1 wherein said carbohydrate conponent conprises from
60 to 65% of the tot al caloric content of said conposition. 3. The

COWPOSi“O“ oﬁ Eof"&c‘ﬁiuﬁéi‘téﬁ‘ Jgtegénggﬁﬁ @E%pﬁﬁﬁpiéﬁ%effémf-

REPL ACENENT. SHEET LOLAINS 1. A di et ar oral —
adm ni st rat i 1 d/ adol e im I m Péi?’ %@%N
conponent " roms0 to aI or i ckcont ent _

|

20 to 30%0 the a ori ¢ content o
dry granules encapsulated by carbohydrate.

18. A method of providing nutrition to a human adolescent comprising administeﬁng a
dietary composition of Claims 1 to 17.

19.  The method of Claim- 18, wherein said composition is administered to
an adoleécent for diseases or conditions selected from the group
consisting of inflammatory bowel disease, intractable diarrhea, lactose
intolerance, short bowel syndrome, cystic fibrbsis, cow's milk protein
enteropathy or sensitivity, pre or post surgery, trauma, AIDS,™
malabsorption syndrome, gastroenteritis, GI fistula, and pancreatxc
disorder.



4. The conposition of Claims 1 to- 3, wherein sai'd amno acid conponent
comprises from10 to 15%of the total caloric content of said conposition.
5. The conposition of Clainms 1 to 4, wherein said am no acid conponent
conprises 2.4 to 2.6% L-histidine, 6.6 to 6.8%L-isoleucine, 9.2 to 9.5%
L-leucine, 7.6 to 7.8% L-valine, 7.1 to 7.4%L-lysine, 3.3 to 3.5%

L-net hi oni ne, 6.0 to 6.2% L- ANRHRACENT IHETARY, GQMBOSTEION hr eonine, 1.8 to
2.0% L-tryptophan, 6.2 to 6.4%L- alanine,6.7 to 6.9% L-arginine, 6.4 to :
6.6% L-aspartic acid, 2.4 to 2.6%L-cystine, 14.0 to 14.5% L-glutanmine, 4.1
to 4.3 L-glutamic acid, 3.4 to 3. ABSTRAQT ne, 5.4 to 5.6% L-proline, 5.8 to
6.1% L-serine, and 4.3 to 4.5% L-tyrosine based on total weight of said .
"am no acid conponent. 6. The conposition of Claim5 wherein said anino
aci d component '&I&éﬁ 00 L= DSt L Adcdm ¥cCi ne, 9. 4%
L-1 euci gg, 7. 7%CRIi-vaI 1 E:g, gagg}g L(-)Ti g#ﬁg%égwﬁo%&: ocﬁ#_%e, 'o?)g%

L- phenyl al ahe oempdsitddn, L- t hr eoni ne, 1. 9% L-tryptophan, 6.3% L-al anine, 6.8%
L-arginine, 6.5%L-aspartic acid, 2.5%L-cystine, 14.2% L- glutam ne, 4.2%
L-glutamc acid, 3.5% -glycine, 5.5%L-proline, 5 9%L-serine, and 4.4%

L-tyrosi ne based on tst al \A@Jr&\% rdfke SGthpolt ARicRA& prisEPRERE0 to! - The
conposition of d ai m;a9‘1 toa 0, erein sg?% c{ait'?hbohyog'l at e conponent consists

 de=t:

essentially of maltodextri63% obtheftomll calbric content; m xt ures t hereof. 8. The
-conmposition of Claims 1 to 7, wherein said |ipid conponent consists
essentially of soybean oil, nmediumchain triglycerides or m xtures thereof.

o , povmgr conposi ti or)of @ filRompber? wHilPEGhPisS finf 20R354% &N 1S in a
the totdl caloric content; and ' |

) an amino acid component which comprises from 10 to
20% of the total caloric content and which comprises
specified amino acids and amounts thereof is useful

providing nutrition to human adolescents.



form °10. The conposition of Clains | to 9, wherein said corrpo@ﬂ3 %EMENT SHEE
di‘ssol ved or di spersed in a non-protein, aqueous-based_nediym—4 ¥
conposition of Claim 10, wherein said conposition has aR@@mCEMEdemﬁEE}' qf
about 0.8 calories/m and an osnolality pf 300 to 400 jpOsn kg ‘\Qgﬁw
H%QSJ Lion

conposition-of Claims 1 to 11, wherein 0.22 grans of s Tg&p ~hn il

gram of water has an osnDIallty of 300 to 400 nsni kg. e

cofrposition of Clains 1 to 12 conprising based on total dry melght of said

conposi tion: Ingredient % by wei ght

Mal t odextrin 42.5960 to 52.0618 Mddified starch

16.3556  to 19.9901 Med.chain triglycerides 7.5770 to 9.2608

Soybean oi l 3.2834 to 4.0130 Cal cium

gl ycer ophosphat e 2.8007 to 3.4231 Magnesi-um gl uconate

1.8886 to 2.3083 L-glutam ne 1.4374 to 1. 7568

L-1ysine acetate 1. 0375 to 1.2681 L-Ieucine

0.9471 to 1. 1576 L-arginine acetate 0. 9289 to 1.1354
P P N

This invention relates to dietary compositions, useful for providing nutrition to a
human child/adoleécent, particularly in the age of 1 to 18 years, for stimulating growth or for
diseases or conditions such as inflammatory bowel disease, intractable diarrhea, lactose
int'olera_nce, short bowel syndrome, cystic fibrosis, cow's milk protein enteropathy or

sensitivity, pre or post surgery, AIDS, malabsorption syndrome, gastroenteritis, GI fistula, and
pancreatic disorder.

BACKGROUND OF THE INVENTION

Providing proper nutrition to children/adolescents is important in growth and
-development. Nutrition is especially important to children/adolescents who are undergoing
certain conditions or disease, and who are unable to consume food orally and must be fed
enterally. Physicians have had to use baby formulas or modify existing adult enteral
formulas to meet the needs of their paediatric patients. They have added fats and
carbohydrates to increase the calories, lowered the protein content or reduced the water used
in preparing powdered or concentrated varieties. These modifications do not provide for a
well-balanced formula as the sodium and vitamins and minerals are not appropriate. Some
physicians have added iron, vitamins and calcium, but again an appropriately balanced
formula was not achieved. Thus, a strong need exists for improved enteral or oral formulas

designed for the nutritional needs of children/adolescents.

Enteral food compositions containing essential amino acids, minerals and
carbohydrates are described in U.S. patent no. 3,697,287. U.S. patent no. 4,368,204

~ describes elemental nutritional compositions for pediatrics having a specific amino acid



Pot assi um Chl ori de 0.7879 to 0.9630 L-valine DEPLACEMENT SHEET

0.°7800 to 0.9533 Citric acid 0. 7428-—1 0---0.-90

L-i sol euci ne . 0.67972.to 0.8307 L- asmmhcgmm SHEET ’
0. 6574 to 0.8035 L-al anine 0. 6 51 o

L- phenyl al ani ne 0.6128 to 0.7490 L-sp manézNG\?ﬁgé ......
0.6017 to 0.7354 Polyglycerol ester 0. 566%:—-t%~-ﬁ:-6:&%9-_ -----

5 2554 it By, comprgtons o o 8 o8 SOOI i,

L- gl ut amte hagiad chlldren/adolescents Thele 43RPositidns are tﬁiﬁi’zﬂlyﬁnb digh imosmdlality end

0. 3580 to. 0.4376 Ay 3566 to _0.4358
L- hi sti diteketirgladewin GF}OHBt of essentia}) amigpsacidy gpd ethnganmqr\%fts Hegredefor growth.
0. 3454 to 0.4222 24 Sodiumcitrate 0. 2764 to
0.3378 L-cystine 0. 2563 to 0.3132 Choline

bitartrate The present invefitiGiB8¢ercorhes defici¥nties of the prior art compositions by
providing an improved nutritional composition for children/adolescents which has an optimal

amino acid content.

DET D DESC N
The compositions of the invention comprise:

a) a carbohydrate component which comprises from 50 to 65%

of the total caloric content of said composition;

b) a lipid component which comprises from 20 to 35% of the

total caloric content of said composition; and

c) an amino acid component which comprises from 10 to 20% of
the total caloric content of said composition and which
comprises 2.3 to 2.8% L-histidine, 6.1 to 7.4% L-isoleucine,
8.5 to 10.2% L-leucine, 7.0 to 8.4% L-valine, 6.6 to 8.0% L-
lysine, 3.1 to 3.8% L-methionine, 5.5 to 6.6% L-
phenylalanine, 4.8 to 5.8% L-threonine, 1.7 to 2.1% L-
tryptophan, 5.7 to 6.9% L-alanine, 6.2 to 7.5% L-arginine, 5.9
to 7.1% L-aspartic acid, 2.3 to 2.8% L-cystine, 12.9 to 15.5%
L-glutamine, 3.8 to 4.6% L-glutamic acid, 3.2 to 3.9%
glycine, 5.0 to 6.0% L-proline, 5.4 to 6.5% L-serine, and 4.0
to 4.8:% L-tyrosine, all based on total weight of said amino

acid component.



L-trypt ophan 0.1894 to 0.2315 Sodium Phosﬁﬁg{-éCEMENT SHEE

di'basi c 0.1818 to 0.2223 Potassi um sorbate 0.1746
to 0.2134 Ascorbic acid -3. 0.0938 14753

t ocopheryl acetate 0.0836 to 0.1021 Beta c &EQ%CFMENT SHEET
0.0487 to 0.0595 Taurine g‘ 0413 4 ?V 199@507
M i nosi t ol 0.0338 to 0.0413 Zi Retesul'f.at-8.cmrmreeeenn,

Ni aci nam de

0. 0130 of the fotd) tabriBicohtent of the composmon, more preferably flomDOe® fo 65%of the G810
Copper gl uconate 057 Cal ci um pant ot henat e

0.0037  CAlOTIC(FOPSRY MAst aFﬁf?raNY;ﬁ’PH'i %%eof the total Calorie copten3Any qaﬁm yduats4 5
I\/anganes%f,gwn 318%1! jn nutntignal coinftiifiRns alPusefu1di e g& B@%}gfbn[?’; 5 0031

0. 0032

Cyanocobahwention, but preferably the carboh¢dr@@2dmpohent &nﬁ%s&miaﬂysaif waldodekteln,
0.0018 to__0.0021 Pyrjdoxine hydrochl orijde 0016 to 0.0020
Folic acimpdified starch or mixtures thereo. :018¢ £arboh !@atecfomeermp&\ﬂ#mwon

0.0012 ab?orp@orpgiiéle carbohydrate by the gastro-intestinal tract of children/adolescents,
particularly for those with malabsorption disorders. The carbohydrate component more

0.0178  to  GuRZhfhohFaaRUnigtnbat Ot?% gomposition of this i rﬁ_@g(?sncom%ﬁ’ses TG

preferably consist essentially of dbout 72-99% by weight maltodextrin and about 1-28% by
weight modified starch. The carbohydrate component is preferably free of lactose (which
may be a problem in children/adolescents with lactose intolerance) and preferably contains'

no sucrose or fructose.

The lipid component for the compositions of this invention comprises from 20 to
35% of the total caloric content of the composition, more preferably 20 to 30%, most
preferably about 25%. Adequate lipid intake is important as a source of energy, essential
fatty acids and carrier of fat soluble vitamins. Suitable lipids for use in the present |
invention include, any of the conventional saturated and unsaturated fatty acids, glycerides -
and other nutritionally acceptable fat sources known in the art, such as animal oils, fish oils,
vegetable oils and synthetic lipids. Preferably the lipid component consists essentially of
soybean oil, medium chain triglycerides, or mixtures thereof. More preferably, the lipid
component consists of about 30% by weight soybean oil and about 70% by weight medium
chain, triglycerides, based on total weight of said lipid component. Medium chain
triglycerides have been shown to be well-utilized in clinical conditions where standard long
chain dietary fats are malabsorbed. In addition, medium cha_in triglycerides contain fatty
acid chains composed of six to ten linear carbon units. These triglycerides do not require
emulsification with bile, are more rapidly and more easily hydrolyzed than long chain fats
and the fatty acids are directly absorbed into the portal system. Soybean oil is preferred as
an excellent source of linoleic and linolenic acids. The composition of the invention
comprises preferably. about 4.3% of its total energy content as linoleic acid and about 0.6%

linolenic acid giving a total of about 4.9% as essential fatty acids.



REPLACEMENT SHET

Thi am ne hydrochl ori de 0. 0010 to 0.0013 roni c acetate
nonohydr at e 0.00010 to 0.00011 Sodi um nol ybdat

0.00010 to 0.00011 Sodium sel enite anhydrous BEB%%%MENB&EEM 044
Total 100 25 14. The gogpo osi t4 M0Yo1998 aifn 13
conprising, based on total dry weight of said corrposiﬂﬁon"':l"ng_r edt-ent...

% by wei ght Maltodextrin 47.3289 Modified star

18. 1728 Medium chain triglycerides 8. 4189 Soybean oil

3. 6482 Cal ci um gl ycer ophosphat e 3.1119 Magnesi um gl uconate

2. 0985 L-gl ut gk MPid component is preferably addedbrﬁﬁ&lﬁddd inythe raempoauamseof the

1.1528 L-I eucine 0524 L-argi ni npe acet at

1. 0321 Pinvestionin taiform @€ dry granules encapsulatgd dyzsarhohydrate, o The encapsulated lipid
0. 8667 can be prepared by adding the lipid to an aqueous carbohydrate slurry, homogenizing it, and
spray drying it to form the dry granules. The encapsulated lipid provides improved

emulsion stability to the compositions of the invention.

The amino acid component of the compositions of this invention comprises from 10
to 20% of the total caloric content of the composition, more preferably 10 to 15%, most
preferably about 12%. More preferably the amino acid component comprises 2.4 to 2.6%
L-histidine, 6.6 to 6.8% L-isoleucine, 9.2 to 9.5% L-leucine, 7.6 to 7.8% L-valine, 7.1 to
7.4% L-lysine, 3.3 to 3.5% L-methionine, 6.0 to 6.2% L-phenylalanine, 5.2 to 54%
L-threonine, 1.8 to 2.0% L-tryptophan, 6.2 to 6.4% L-alanine, 6.7 to 6.9% L-arginine, 6.4 to
6.6% L-aspartic acid, 2.4 to 2.6% L-cystine, 14.0 to 14.5% L-glutamine, 4.1 to 4.3 L-
glutamic acid, 3.4 to 3.6% glycine, 5.4 to 4.6% L-proline, 5.8 to 6.1% L-serine, and 4.3 to
4.5% L-tyrosine, all based on total weight of said amino acid component. Most preferably
the amino acid component comprises about 2.5% L-histidine, 6.7% L-isoleucine, 9.4% L~
leucine, 7.7% L-valine, 7.3% L-lysine, 3.4% L-methionine, 6.1% L-phenylalanine, 5.3% L-
threonine, 1.9% L-tryptophan, 6.3% L-alanine, 6.8% L-arginine, 6.5% L-aspartic acid, 2.5%
L-cystine, 14.2% L-glutamine, 4.2% L-glutamic acid, 3.5% glycine, 5.5% L-proline, 5.9%

L-serine, and 4.4% L-tyrosine, all based on total weight of said amino acid component.

The compositions of this invention preferably contain 100% free amino acids
spécially designed to provide a balance of amino acids for children/adolescents. This
balance of amino acids is hypo-allergenic in comparison to intact protein used in other
formulas. Free amino acids may have a unique benefit in the dietary management of
children/adolescents sensitive to intact protein and for feeding children/adolescents with
severe and persistent diarthea. The amino acid profile of the present compositions meets or
exceeds the standard for high quality proteins established by the National Academy of
Science-National Reéearch Council. The preferred non-protein calorie to nitrogen ratio to
200:1 and preferred total calorie to nitrogen ratio of 227:1 will meet the needs of paediatric

patients. In general, protein requirements are increased during stress due to increased losses
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excessive levels of protein are contra-indicated because of the resulting increase in renal

solute load.

The amino acid component preferably comprises 9.5 to 11.5% by weight aromatic
amino acid (such as phenlalanine and tyrosine) and 5.4 t 6.5% by weight sulfur-containing
amino acids (such as méthionine and cystine), based on total weight of the amino acid
component. These are believed to be among the most importat!t amino acids for growth in
children/adolescents.

The compositions of the invention preferably contain L-carnitine and taurine.
Adequate levels of L-carnitine are essential for lipid metabolism. The compositions
preferably contain from about 0.01 to about 0.02% by weight based on total dry weight of
the compdsition L-camitine. Taurine is important for normal retinal development and in the
synthesis of bile salts. Taurine also aids in improved fat absorption, growth and weight
gain. The preferred compositions contain about 0.04 to 0.05% by weight taurine based on ’

total dry weight of the composition.

The compositions of the invention can be in the form of a solid powder, this powder
is subsequently dissolved or dispersed in juices, water or other aqueous based, non-protein
medium. The solid powder form preferably has a caloric content from about 4-5 calories
per gram of the composition. The compositions can also be in the form of a ready-to-use
aqueous liquid which preferably has a caloric content of about 0.8 calorie per milliliter. The
aqueous compositions of the invention preferably have an osmolality of about 300 to 400
mOsm per kilogram of water; more preferably about 350 to 370 mOsm/kg; most preferably
about 360 mOsm/kg. Likewise, 0.22 grams of the dry powder composition in 1 gram of
water has an osmolality of 300 to 400 mOsm.
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room temperature by continuous drip technique, or using a suitable infusion pump. At the
0.8 calorie per ml dilution, the composition supplies most of the daily fluid requirement.
Additional fluids should be given when necessary to maintain hydration and adequate urine

output.

The compositions can also be administered oi'ally, such as a flavored drink served
chilled over ice. The compositions of the invention are useful for administering complete
nutrition or nutritional supplement to children/adolescents preferably ages 1 to 18 years,
more preferably ages 1 to 10 years, most preferably ages 1 to 6 years. The compositions
are preferably administered in an amount providing at least 800 calories per day. The
compositions are particularly useful for administering to a child/adolescent for diseases on
conditions such as inflarnmatory bowel disease, intractable diarrhea, lactose intolerance, -
short bowel syndrome, cystic fibrosis, cow's milk protein enteropathy or sensitivity, pre or
post surgery, trauma, AIDS, malabsorption syndrome, gastroenteritis, GI fistula, and

pancreatic disorder.

The following examples are presented to help demonstrate this invention. The

examples are intended to be illustrative and not limitative.

EXAMPLE 1

A dietary composition (sample #8773) havirig an amino acid profile within the scope of the
present invention was compared to a dietary composition containing casein as the standard

protein source. These compositions had the following formulations:



HEPLACEMENT SHEET

Sodi urh ol ybdat e 0. 0001 Sodi um sel enite anhydrous

0.°00004 Tot al 100 27 15. Fhe—c

of Clainms 1 to 14, wherein said am no acild- conponent cor*pﬁEEbACﬁMEm‘@

6. 5% by wei ght sul fur-containing am no acids. 16. The. ,Corrposil KI gg!qg%a
Clainms 1 to 15, wherein said am no acid conponent corrprlses 39..5.78 0.
wei ght aromatic am no acids. 17. The conposition of d arfs~IFt6=16=———==
wherein said |ipid component is in the formof dry granul es encapsul ated by
car bohydr at e.

St

CLAIMS
1. A dietary composition for oral or enteral administration to a human child/adolescent,
comprising

a) a carbohydrate component which comprises from 50 to 65%

of the total caloric content of said composition;

b) a lipid component which comprises from 20 to 35% of the

total caloric content of said composition; and

c) an amino acid component which comprises from 10 to 20% of the
total caloric content of said composition and which comprises 2.3 to
2.8 L-histidine, 6.1 to 7.4% L-isoleucine, 8.5 to 10.2% L-leucine, 7.0
to 8.4% L-valine, 6.6 to 8.0% L-lysine, 3.1 to 3.8% L-methionine,
5.5 to 6.6% L-phenylalanine, 4.8 to 5.8% L-threonine, 1.7 to 2.1%
L-tryptophan, 5.7 to 6.9% L-alanine, 6.2 to 7.5% L-arginine, 5.9 to
7.1% L-aspartic acid, 2.3 to 2.8% L-cystine, 12.9 to 15.5% L-
glutamine, 3.8 to 4.6% L-glutamic acid, 3.2 to 3.9% glycine, 5.0 to
6.0% L-pi'oliqe, 5.4 to 6.5% L-serine, and 4.0 to 4.8% L-tyrosine, all

based on total weight of said amino acid component.

2. The composition of claim 1 wherein said carbohydrate component comprises from 60

to 65% of the total caloric content of said composition.

3. The composition of Claims 1 or 2, wherein said lipid component comprises from 20

to 30% of the total c_:aloi'ic content of said composition.

4, The composition of Claims 1 to 3, wherein said amino acid component comprises

from 10 to 15% of the total caloric content of said composition.
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The composition of Claims 1 to 14, wherein said amino acid component comprises

from 5.4 to 6.5% by weight sulfur-containing amino acids.

The composition of Claims 1 to 15, wherein said amino acid component comprises

9.5 to 11.5% by weight aromatic amino acids.

The composition of Claims 1 to 16, wherein said lipid component is in the form of
dry granules encapsulated by carbohydrate.



