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-1- DI ABETI C NUTRI TI ONAL PRODUCT HAVI NG CONTROLLED ABSCRPTF%RF%QD'COFD
CARBOHYDRATE The present invention concerns a nutritional conposition for
use by 5 di abetics which results in a controlled or sustained absorption
of carbohydrate during digestion. Current diet recommendations for people
with diabetes are 30% or |ess energy intqhg fromtotal fat and 10 - 20%
fromprotein ( Arerican Di abetes Association ,1994; "Nutritional
reconmendati on and principles for people.with 10 di abetes nellitus",

Di abetes Care 17:519-522). A key goal of these recomrendations is

mai nt enance of "near Dﬂggﬂgé Y NALOSERODUET NAAVIRE N coieb Lt refined
foods result in nore rapid star H?estion gng C 1tantly a higher
bl ood gl ucose el evation than A8 th %Maquy o) P@gl @Qﬁ ( Brand et al.,
D abetes Care 14:95-101, 1991). 15 In general, factory processed
(refihed) foods produce a-hi I 1.C | ”?1 ed cooked
foods. Many refined_liquiag#%%%%aggé&ﬁ?%ﬁmhﬁqﬁéwﬁ ?ﬂ@ﬁ@%%@ﬁgf8§% ater of
total calories & fdiabptioswhigh rasilisdn & cantrelled ogsupteiaed ebsprptinmof carbphydratachi evi ng
t he American Di abetdufingdipésioh.ati on reconmendati ons of a noderate to |ow fat
di et using refined food pr, ' | fd cul | Hﬁgga tially
i ncreasi ng bl ood gl ucose p?eag%gtdﬁt Heéﬂé%“ﬁ%@*ﬂ%’é%@@? }é\“%@%%hegt% e frr%l es
i ncl ude: G ucer na[ dessjenergnintaise tom Iojal fab ard 10128%eeltopy pretein ( Amwtiosn Mirbslgs, of
é al ?f ' Ie[s fr i)m fat 3 Ns@%@a{t)iérﬂﬂsg_lf Duitichal raét%_n%ﬁaétif)rg/m ﬁcﬁﬂlllé%ht)f%@%l@mtﬂ f5 L 18%
ytrol[err], e i Nt.ec nt aj, c ies fromfat, 0
from protein, gﬁi Zf[@oetle? é‘ﬁ’ﬂes&rmﬁﬂﬁsﬁ &Rey 90% ofthesé
recommendations is maintenance of "near-normal blood glucose.” It has been :
shown that refined foods result in more rapid starch digestion and concomitantly
a higher blood glucose elevation than conventionally cooked foods { Brand et al,,
Diabetes Care 14:95-101, 1991).
15 In general, factory processed (refined) foods produce a higher
glycemic index than do unprocessed cooked foods. Many refined liquid foods are
high in fat (i.e.,40% or greater of total calories as fat) to attenuate their
glycemic index. Thus, achieving the American Diabetic Association
recommendations of a moderate to low fat diet using refined food products is
- 20 dificult without substantially increasing blood glucose peaks. Refined diabetic
product examples include: :
Glucema®, marketed by Ross Laboratories, contains
50% of calories from fat, 17% from protein, and 33%
-from carbohydrate.
P23 * Glytrol®, marketed by Clintec, contains 42% of
calories from fat, 18% from protein, and 40% from
carbohydrate.



-2- Resource, marketed by Sandoz, contains 40% of calories fromfat, 24%
fromprotein, and 36% from carbohydrate. Thus, in the prior art, refined
products have m ninm zed el evations in postprandial 5 bl ood gl ucose
primarily with | ow carbohydrate | evels and high fat |evels. The above
products have avoi ded sucrose to mnimze negative effects for diabetics
(see also U.S. patent nos. 5,292,723 and 42921,877). Heretofore, a refined
di abetic product with noderate to |low fat and a carbohydrate conponent wth
sucrose having controll ed or sustained absorption 10 has been unknown.

The present invention is directed Lo a nuirigional co I tion containing
noderate to low fat and a ca?‘ﬁma’f@k %ﬁ%o#?@ﬁ%%%"ﬁ{"gﬁﬂiﬂg a conbi nati on
of ingredients that provi daloresfiastfat, 243 orapwieiaaod 88%forabsor pti on of

carbohydrate upon consunpighggh gﬂ%ﬁph results in a sustained rel ease of 15

car bohydrate w tho excessi v | ucose peaks ordin

present invention i Uit %p@aagdefgeqdﬂgqqc{s S '"'E‘&ﬁ‘E)S‘A‘fa??’ﬁr'P F%W}/aﬂﬂ’é' dietary
managenment of diSabetidod glucaseprimariyngith(iay cazbopydreteievelrandihigh datfevelanThei sing 1 to
50 % of total cal orjgg Cﬁ'}& ﬁsh%avgldedsucro%t%%mlﬁﬁ Etlvg‘ém% bEREPT i Sing 0

to 45% of total calori onponent conprising 5 to

90% of total calori éee\P@"Ues ﬂﬁ@ﬂ*@?ﬁﬁ SR 7 3 $th-at e

Heretofore, a refined diabetic product with moderate to low fat and a
carbohydrate component with sucrose having controlled or sustained absorption
10 has been unknown.
The present invention is directed to a nutritional composition
containing moderate to low fat and a carbohydrate component containing a
combination of ingredients that provide a fast, moderate, and slow absorption of
carbohydrate upon consumption which results in a sustained release of
15  carbohydrate without excessive blood glucose peaks. Accordingly, the present
invention is directed to a nutritional composition for the dietary management of
diabetics comptising
(a) a protein component comprising 1 to 50 % of total
caloric value;
20 (b) a fat component comprising 0 to 45% of total caloric
value; .
{c) a carbohydrate component comprising 5 to 90% of
totat caloric value wherein said carbohydrate
component comprises
2 (i} a rapidly absorbed fraction comprising
glucose, one or more rapidly absorbed
disaccharides containing a
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conmponent conprises 25
conprising glucose, one or
+=3- glucose unit, or a mxt

(i) a rapidly absorbed fraction
nore rapidly absorbed disaccharides containing a .
ure thereof, wherein said fraction includes

sucrose; (ii) a noderately absorbed fraction conprising one or nore

noder ately absorbed 5
gl ucose- cont ai. ni. ng pol ysacc

nonosacchari des, di sacchari des,
hari des, or nmi xBure thereof; (iii) a slowy

absorbed fraction conprising one or nore slowy absorbed gl ucose-contai ni ng
10 . pol ysaccharides,; and (d) fiber. As used herein, the term

rapi dly absorbed" neans gl ucose and di sgﬁcqﬁ&%@ﬁ‘?‘g\g@léjﬁ contribute

directly to elevation in bl o8HCSP HUl &R mixlug

nd sucrose; the

t erm "noder at el y absor bedtrackeningudessusrosgind di saccharides, 15 e.g.,
fructose and mannose, that do g@ta@kfe‘lﬂ%&bé@ﬁa%h'cﬁ!mﬁr@in@' evation of bl ood
s, po '
f

gl ucose and those pol ysacchari

starches), containing at PREQMOEN

t ol ubl e and insol uble (e.g.,
Vaiﬂj‘i’%gcose units that rel ease a

majority of theisr gl ucose upmondsacchirides, disadcherigespcr eati c anyl ase and

anyl ogl ucosi dase at 37[err]
and Englyst AJCN 61 (Supplth)
e

re

| @%‘é‘?fmﬂﬁﬁlyﬁmﬂaﬁ&%, Ahpdgscri bed by Cunmings
of:

(iii) a slowly absorbed fraction comprising one or

more slowly absorbed glucose-containing
10 polysaccharides,; and

@
As

fiber.
used herein, the term "rapidly absorbed" means glucose and

disaccharides which contribute directly to elevation in blood glucose ,e.g., maltose,
and sucrose; the term "moderately absorbed" means mono- and disaccharides,

- 15 e.g, fructose and mannose, that do not contribute directly to elevation of blood
glucose and those polysaccharides, both soluble and insoluble (e.g., starches),
containing at least 30 molar % glucose units that release a majority of their
glucose upon incubation in pancreatic amylase and amyloglucosidase at 37°C in
20 minutes or less as described by Cummings and Englyst AJCN 61{Suppt):938S-

20  9458S; the term "slowly absorbed” means those polysaccharides containing at
least 30 molar % glucose units, having a glycemic index greater than 2, and that
release a majority of their glucose in greater than 20 minutes upon incubation in
pancreatic amylase and amyloglucosidase at 37°C as described above; and the
term "polysaccharide” means a carbohydrate having three or more monomers.

5 The nutritional composition of the invention utilizes a carbohydrate
component the results in a controlled or sustained absorption of carbohydrate
upon consumption such that excessive blood glucose peaks are avoided. The



20 945S; the term"slowy absorbed" neans those pol ysacchari des
containing at |east 30 nolar %glucose units, having a glycem c index
greater than 2, and that release a majority of their glucose in greater
than 20 m nutes upon tncubation in pancreatic amyl ase and anyl ogl ucosi dase
at 37[err] as described above; and the term "pol ysacchari de" neans a

car bohydrate having three or nore nononers4-25 The nutritiona
conposition of the invention utilizes a carbohydrate conponent the results
in a controlled or sustained absorption of carbohydrate upon consunption

such that excessive b].oqd ucose peaks are avoj ded. The -4- conbi nation
of carbohydrate fré’B’P*"Bﬁ'gn 8&@&’9@9@@9 fractiogs HIS%*?SS%%E@%P@WBG&%?@MW& so t hat
t he digestive tr actsodis theldigestive iracttabsdriiscd Supstantialiyt constastramoeuntt obf car bohydrat e

over time. The car vePfR@nent conprises about 1 to about 90% of 5
total calories, pr%?@¥% )i_égzabo{tﬁp '20 to about 80% of total calories, and
t

more preferably about 30 ydraie sareRengnt comprises ageyt d Jo abpyiS0Pegfi ol v
absorbed fracti @n aftaltcaleriespprofelaiyrabsut 2C raboutes0% of ol cadriey, andmore ses about 1

to about 95 wei ght p(,éﬁ{éblg%ﬁr%ét%@é%?uggéo}égg%gtao%sc_onponent, pr ef erabl y about

5 to about 85 wm % ! | 10 to about 75 wt % Wen
referring herein to the cdhptspidlyiabserhed fraetien ebthe eabahydrate cerapasement , al |

wei ght percent ages |délly3¢bn®ri§3s)abilmi1g@hbdwﬂ5 Reight (wt) % dfotddudotiyaae of the

e Rt Gl T Ty

described in U1 peskoyt 75 %.cWhepreferigg hesgie todhecompasition #f the sarbehydmlei ng

rapi dly absorbed, _Je‘émfédéﬂgéltﬁeig'ht peiRAtagdsad 6n 4 Gry WBight®ASH) OIS ks tah dvahtagy eby

| nereasing pal at ab'olf {he)f)'resgnt rih%ntion that the rapidly absorbed fraction contains sucrose.

Sucrose has been specifically avoided in prior art compositions such as described
in U.S. patent no. 5,292,723. Sucrose, in addition to being rapidly absorbed,

15 imparts a sweet taste to the composition thereby increasing palatability. Other
disaccharides that may be used as part of the rapidly absorbed fraction are
those that contain glucose and thus release glucose upon cleavage of the bond
connecting the two monomeric crabohydrate moieties making up the disaccharide.
Examples of such disaccharides include, lactose, maltose, galactose, and the like.

2 The moderately absorbed fraction of the carbohydrate component
typically comprises about 1 to about 95 weight (wt) % of total carbohydrate
component, preferably about 5 to about 85 wt %, and more preferably about 20
to about 75 wt %. The monosaccharides and disaccharides that are considered
moderately absorbed are non-glucose monosaccharides and non-glucose-

25 containing disaccharides that contribute to blood glucose levels indirectly, i.e.,
after a metabloic event occurs, e.g., conversion into glucose by the liver.
Examples of such moderately absorbed carbohydrates include mannose,



di saccharides that may be used as part of the rapidly absorbed fraction are
those that contain glucose and thus rel ease gl ucose upon cl eavage of the
bond connecting the two nononeric crabohydrate noieties nmaking up the

di sacchari de. Exanpl es of such disaccharides include, |actose, naltose,

gal actose, and the |like. 20 The noderately absorbed fraction of
t he carbohydrate conponent typically conprbses about 1 to about 95 wei ght
(wt) % of total carbohydrate conponent, preferably about 5 to about 85 wt
% and nore preferably about 20 to about 75 wt % The nonosaccharides and

di sacchari des that are consj e t el b d I
monosacchar i des andiufese. gdt %@\S q @I@ﬁ?‘g?%wﬁ%"sor %ﬁéﬁﬁﬁ%@‘) i?eng;:ose
contribute to bI ood:e@mpc]ysﬁcchaidai thaticoetain gla¢dsy unils (reonomars). eixampleetfabl oi c
e P S et I uBERER I A BbPealoH RS Wbl anddelifis nderapd o= of  such

noderatel y absorbe car § and the
| i ke. The noder at eldgxtEse Bﬂ%@l&“@iﬂﬁ@h?ﬂ?faW@terﬂﬂV M‘%abﬂ%'é céﬁﬁ’“i ﬁ?rﬁ es,
pol ysacchari des st hahd®@eai N gl ucose units (nonomers). Exanpl es of such

noder at el y absor bed carbo I

dextrose equi val ent - of 15'?’?{%@&!&%%0%\,\#”?&0@tﬁ@&%ﬁd@éf@ﬁeﬁg‘éft g.l n

starches, 5 and typically samprisasabeyt duip goosb8nweig (wt) %cqfitesa) carboydiate

car bohydr at e conponghboreltpprefatably aBEUIBtd £bot 830, ard here pleferdblyXhoweaoght (wt)
b

0 0
R e T
absor bed pol ysatfcharaduets is raw [(ingeaked eronative) coral starch. iFer twanly yeass édked or
ng{ : \efﬁ% SC\(/)Mr ?hst ?r gf(}:orgﬁlﬁfchhmﬂuéé@%&ip I{aﬂammmw@yﬁﬁ Btolags dieagatoused t ]9 hel p
gxarrpl e, P.A %r )altpcP @?%ait??e Seé 3 %E%‘VE HROGS Blsdiel oo "

25: 741-747 J.1. Wolfsdorf et al., (1990). AJCN 52: 1043-1 050; D.J.A. Jenjins et al,,

(1984). Lancet 2:388-391; Y-T Chen et al., (1984). N> Engl. J. Med. 31:171-175;

15 and G.P.A. Smit et al., (1984). Pediatr. Res. 18:879-881). Typical quantities of

raw cornstarch fed for glycogen storage disease are 1.75-2.5 grams (g)

cornstarch per kilogram (kg) of body weight (wt) every four hours (see, P.H.

Parker et al. (1993). Ann. Rev. Nutr. 13:83-108). In the present invention raw

comstarch is used for the purpose of minimizing blood glucose response instead of

20 the prior art use of preventing hypoglycemia for glycogen storage disease. Other

slowly absorbed polysaccharides within the scope of the invention include high

amylose corn starch (i.e., an amylose content of greater than 40% by weight), a

modified starch which gives a glycemic index less than 80 (preferably less than

60), most raw cereals, some pastas, and the like. For solid or semi-solid products

. 26  within the scope of the invention, the slowly absorbed polysaccharide can be any
of the aforementioned polysaccharides or mixtures thereof, although the
presence of raw com starch is optional. For such solid or semi-solid products the



25:741-747; J.1. Wl fsdorf et al., (1990). AJCN 52:1043-1050; D.J. A
Jenjins et al., (1984). Lancet?2:388-391; Y-TChen etal., (1984). N> Engl. J.
Med. 31:171-175; 15 and GP.A Smt et al., (1984). Pediatr. Res.

18: 879-881). Typical quantities of raw cornstarch fed for glycogen storage
di sease '‘are 1.75-2.5 granms (g) cornstarch per kilogram (kg) of body wei.ght
(w) every four hours (see, P.H Parker et6al. (1993). Ann. Rev. Nutr.
13:83-109). In the present invention raw cornstarch is used for the purpose
of mnimzing blood glucose response instead of 20 the prior art use of

preventing hypogl yc a for n, st qr.age di sease. Ot her sl ow.y absorbed
pol ysaccharl des w ts @%8%?"%?"? ?’ﬁ@%mpﬁﬁesi @@a@s%oahs?%{gﬁ;l 0ose corn
starch (i.e., an angdd(ﬁedastemmta@mswbed@be@@lrammelt(e%)byﬂ prefeged glowha nodi fi ed
starch which gives aﬁsaﬁewcc%b@dhmgnode%ére&:&m Eﬁ%hwcﬁiseerm@ éfnyjloﬁééorﬁha” 60) ,

nost raw cereal s, or solid or"sermi-solid

products 25  wit hiSH" a@@@d@ﬂ@*w%%ﬁ%ni ion, the slowy absorbed
pol ysacchari de &an be any Thé tetr&iberf mfersrmrﬂbeusraadlnmb,ssrhmlua'bbhydmtesr m xt ures

thereof, al though 3 prOg"a}%&fﬁﬁ%e{@é%’éﬁdﬂ@T\ﬁ;\}ﬁﬁe?gorﬁﬁgééﬁ%m%aboﬁ ¥ such

solid or sem-soli pol ysacchari de
preferably conpri saig %ﬁpw@éeawvﬂafg{m@ﬁ ty ARt f iteabout
descri bed above), Qﬂior@prﬂﬂerabv about Tt abdut 50°wisk.cTrerfberdas b@WIL}bieahsalubbed

car bohydrate | s NoYghgagk Sk At &y coftilbn frébt T o Beh 85 50rc O "

starch available from

refers to fiber® arﬂamﬁ%ﬁhﬁfslﬂaﬁ% GeHAIp Fsiptapbtarches.piigofyetose, kﬁ?U'{j‘Fny’ém c i ndex
| ess than 2. The fIfibafpeamwrg:ﬁﬁ@nﬁmécaaa,tn@dmmwl&s andir@hike.(Wt ) % of total

Corbohyarat e, orererotl Y, HHeHL bty oyl neh BRI o o0l
example 0 to about 45% of fotal calories, preferably about 10 to about 40% of
total calories, and more preferably about 15 to about 35% of total calories. The

15  fat component can be any lipid or fat known in the art to be suitable for use in
nutritional compositions. Typical fats include milk fat, safflower oil, canola oil,
egg yolk fipid, olive oil, cotton seed oil, coconut oil, paim oil, palm kernel oil,
soybean oif, sunflower oil, fish oil and fractions of all above oils derived thereof
such as palm olein, medium chain triglycerides (MCT), and esters of fatty acids

- 20  wherein the fatty acids are, for example, arachidonic acid, linoleic acid, paimitic
acid, stearic acid, docosahexaeonic acid, eicosapentaencic acid, linolenic acid,
oleic acid, lauric acid, capric acid, caprylic acid, caproic acid, and the like. High
- oleic forms of various oils are also contemplated to be useful herein such as high
oleic sunflower oi and high oleic safflower o.

Pl The protein component is present in an amount, for example, of about
1 to about 50% of total caloriés, preferably about 10 to about 40% of total
calories, and more preferably about 15 to about 30% of total calories. The



ferment abl e, non-fernentable, or any conbination thereof. The fiber can be,
for 10 exanpl e, soy fiber, pectin, certain resistant starches,
oligofructose, inulins, oat fiber, pea fiber, guar gum gum acaci a,

nmodi fied cellulose, and the like. The fat conponent is present in a lowto
noder at e anount, for exanple O to about 45% of total calories, preferably
about 10 to about 40% of total calories, add nore preferably about 15 to
about 35% of total calories. The 15 fat conponent can be any lipid or fat
known in the art to be suitable for use in nutritional conpositions.

Typical fats inclu | ol ] I | ; Ik I'ipid,
olive oil, cotton gDZ%t gﬁgeaéggggage&{éng)ﬁfém@%%% @?ﬁﬂ% @%%n%hlt(hg‘r_aagtg? K%[I , Soybean
oi |, sunflower oil,suitabigrforgisp innutritienabeompesiionsf Tyaical piatring areanimal gwteiny ed

]Ehte{ eof _sgchzgs p%végaém m%teiﬁfeabthtaamtmmn,tmnkgﬁomuuﬁés%kiléﬂ\(ﬁmpmt@ﬁddesters of
atty acids rei Y. aCi are [ arachi doni c
acid, linoleic acid, eﬁgﬁ%ﬁnﬁ%g c%@f"d?n%ﬁ"g@raf'gs @(L}aﬁs th%%@%%ﬁﬁ@?(ﬁ%‘%‘fﬁn@’ aci d,

ei cosapent aenoi & adihdnyldianing,lewine, lysioe,anethidnisedhreaning, tryplaphanarginined, capri c

acid, caprylic aci dyutsmnd, Rufine2¢diifle, afdie kXS PrdfdrRd pfdteisoliced &re fvREy™S Of _
various oils are alsq.c s..high oleic

sunfl ower oil and H" %}ﬂ"'%gé&%gésgitf‘?etg 86&%}"&‘& qgge"a'{?g?l °p{il°%%®| sﬂpp?e%err}tpa@m rotein
conponent i s preseramiioacis Borsemé appfications aprefdrred proteinasbiarce is hydralyzadhout 50% of
i . . 0 . i
oo o or oy oA o it o o5, T
can be any prot# n and/ or H—gﬁf’rﬁ@"‘am’ ’Bwﬁ?%(‘ﬂsﬁg' in theJRsntion may Le any sujtable, o
suitabl e for use i rproteit hydrolysatelutiizedrinasiutritienasfomijgosuctaés soy ptotsims  ar e ani nal
bt o 5 aney OB SRy, MefBh bl g pbPhdng 0, o2, oK1
such as i sol euci ne,vegetable protein hydrolysates, and mixtures thereof. The protein hydrolysate ‘
of the composition of the invention is preferably a soy protein, whey protein, or a
15  casein protein hydrolysate comprising short peptides and amino acids, optionally
supplemented with additional amino acids. In a preferred embodiment, the protein
hydrolysate useful in the invention contains a high percentage of free amino acids
(e.g. greater than 40%) and low molecular weight peptide fragments.
The hydrolyzed protein of the composition of the invention is also
20  preferably supplemented with various free amino acids to provide a nutritionally
balanced amino content. Examples of such free amino acids include L-
tryptophan, L-methionine, L-cysﬁne, L-tyrosine, and L-arginine.
The nutritional compositions of the invention preferably contains
vitamins and minerals. Vitamins and minerals are understood to be essential in
25  the daily diet and these should be present in . Those skilled in the art appreciate '
that minimum requirements have been established for certain vitamins and
minerals that are known to be necessary for normal physiological function.



5 phenyl al ani ne, |eucine, |ysine, nethionine, threonine, tryptophan,
arginine, glutamne, taurine, valine, and the like. Preferred protein
sources are whey protein, sodiumcaseinate or calcium caseinate optionally
suppl emented with am no acids. For sone applications a preferred protein
source is hydrolyzed protein (protein hydrol ysate) optionally suppl enented
wth amno acids. 10 The protei-B8-hydrol ysate useful in the

i nvention may be any suitable protein hydrolysate utilized in a nutritional
formula such as soy protein hydrol ysate, casein hydrolysate, whey protein

hydrol ysate, other anipml and veget rotejn drol vs S, an I Xt ures
thereof. The prot eiﬁa‘}qﬁf’@%‘@é‘f’ggg?"adﬁhﬁa ofiefe] ﬁ‘ﬁﬁ agququﬁTt@??\iﬁ@gﬁ{}io?n is

Er Sf elr ably a soy prviaminand minerg! ingresifeets ngeddo bepraided temuritional compositians to

ydrol ysate conpri ; ' Tapl ' |

suppl enented with %@%@%ﬁﬁs@fﬁégg@ggg&sggégmﬁgggﬁisgﬁoggaﬁwr%nt , the
prot ei n hydr ol ysat e'hgsamppasitiphoit '“YeHWrPﬁf%fﬁbHﬂqfaﬁ'ﬁﬁgt”@”ﬁw@‘g"@@“&ent age of
;ree am no ?—ﬁ i dﬁ ((]I eanpunty bARmins abmingtld) It srpretérmd thabthe corhpositiorecaptain ghept i de
ragnents. e hydr ' M]E oo i | ion is
al so 20 preferabllgé%ﬁ@%g%ng%?eﬁqﬁﬁg%ncl) gwggqg%)ﬁ%@é?gbs%%l provi de
a nutritional ly baldrereResition praferabl 600 to 3000 r3l pkeompesitiofch free ami no aci ds

iTEd ude L- t ront ophan, L- rmetsbiest aispezific iitamjnsdr mireral tompyurdss beysedindhd_- ar gi ni ne.
e nutritional co 1 ; o | ' t.al Vi t am ns
and mnerals. Vi tam%ﬁg&%ﬁg%%mﬁé F é{{;@e%éhé%ﬂ%%tg?@%@%?{hgmké ngt‘safséergqalpogr]g in 25
the daily di et thd compalibilityryiththe prsessing sadhshelf toragerhose skilled in the art

appreciate that nini num r Eampieye? Mirrapviemineand ethérabirertd esliofially presdnt ai n
vitam ns and minergj ﬁtetcgﬁbos@igr_?oﬁﬁ@m%nﬁdﬁ iftRudB GRS A WHarhif Bg, VRATRB 15,

physi ol ogi cal function
vitamin E, vitamin K, vitamin C, vitamin D, inositol, taurine, folic acid, thiamine,

riboflavin, niacin, biotin, pantothenic acid, choline, calcium, phosphorous, iodine,

- 15 iron, magnesium, copper, zinc, manganese, chloride, potassium, sodium, beta-
carotene, nucleotides, selenium, chromium, molybdenum, and L-camitine.
Minerals are usually added in sait form. In addition to compatibility and stability
considerations, the presence and amounts of specific minerals and other vitamins
will vary somewhat depending on the intended consumer population.

2 The composition of the invention also typically contains emulsifiers
and/or stabilizers such as lecithin {e.g., egg or soy), modified lecithin {e.g.,
enzyme or acetylated), carrageenan, xanthan gum, mono- and diglycerides, guar
gum, carboxymethyl cellulose, stearoyl lactylates, succinylated monoglycerides,
sucrose esters of fatty acids, diacetyl tartaric acid esters of monoglycerides,

25  polyglycerol esters of fatty acids, or any mixture thereof.

The composition of the invention optionally contains one or more
natural or artificial flavorants to enhance palatability. Any flavorant used in the




Practitioners al so understand that appropriate additional anmounts
(overages) of vitamn and mneral ingredients need to be provided to
nutritional conpositions to conpensate for some | oss during processing and
storage of such conpositions. The conposition of the invention preferably
contains nutritionally significant 5 anounts of vitamns and mnerals. It
Is preferred that the conposition contain-gt |east 100% of the U S.
Reconmmended Daily Al owance (RDA) in 500 to 4000 cal of conposition,
preferably to 600 to 3000 cal of conposition. To select a specific vitamn
or mneral conpound to be used in the conposition requires consideration of
t hat conpound' s chéﬁicéfbﬂ’elﬁﬂ‘!dﬁﬁéucpéﬁmgﬁg}?ﬁfﬁmcE%b@i?rﬂPqeiWW?th t he
processi ng and shelvénilist spicagsuch Bxrmuimége cinrafmonamidhelke; citrici acidnand thediked Irot her
nutrients optionall | i t ' ' i ncl ude
i'tam n A vl t am n e AR uhdh e GRIGROR o 8 A ol '
vitanin D, inosi t olingredigntwilheontribye foctheseuetall nvtrtiontipredle of he eampasiion, Leai aci n,

bi otin, pantothgni gometuth toQiYUaMy ané Ghaniityl &1 the RB.JPN6IA ahgor cabdhydfate 15 1 ron,
magnesi um copper, zinc, . anganese, chl oride, potassium sodium beta-
carotene, nucl eoti F&TP° ¥ eni um chrom um nol ybdenum and L-camitine.
Mnerals are usual |y addedh¢ ¢pmpasitionfobiherinvantion:alen aptianaliytcontsipsiptheri bi 1 ity and
S:ﬁbl L _t%' consi d_elr?ﬁis@meodsm@\r,\dﬁre?@gfama@m_ tﬂﬁtﬁf@tb?hé;nt@ﬁtilcaﬁdl’gféfilébﬁh& neral s and
ot her vitam ns wi vary. S 14 endin e intended consumer

popul ation. 20 composton °rérﬁ??ﬁto‘§gﬁ%§r?agﬁgwéﬁqr?f“\t/eé'ﬁfclsg?ﬂ. {;ﬁsso typically
contai ns enul si0i ereshaneatyflevor stmasith feele Buchingtedients intludsi nepnuls, (aising, cheasgg or

Gum mono- and di giPvceh iBgd sah SOaASIORDOREE K IRE) Forbi 00N Aoyl
gu - ig Ldes, gu . ul ose,. s y
lactyl ates, succi nf%ﬂ?@@%ﬁ%&?@@@%ﬁ@e@&' °é%f’8f% a@é‘f"@ﬁ?""@f""’?"&&?‘?' aci ds,
diacetyl tartaric aramitth,et.savdlesy,ca‘tc.)rmaﬁngl ycerides, 25 polyglycerol esters
of fatty acids, or any mfdigd, é}t?orn%?ﬁwﬁ inmﬁor%ét IHoéb%f bﬁa'lf#bpﬁfnsh&ﬁral gvention

optionally contains gne or nore natur or a I'Ccla avorants to enhance
pal atability. ARy st cals T enbance petietc appeal
The compositions of the invention can be in several physical forms
such as liquid enteral nutritional formulas or drinks for adults or children, a semi-
solid form such as a pudding or a solid form such as a nutritional bar or cookie .
The composition of the invention also contains water; however, the
20 amount of water can vary substantially depending upon the desired physical
form. For example the water content can vary forn 2 to 92 wt % of total
composition.
The composition of the invention can be prepared by use of standard
techniques known in the nutritional art, for example by techniques analogous to
25  those disclosed in U.S. Patents 4,670,268; 4,497,800; 4,900,566; 5,104,677;
5,389,395; and 5,223,285; And Chocolate, Cocoa and Confectionery: Science and
Technology, 3rd Edition, Bernard W. Minifie, Van Nostrand Reihhold, New York,



art can be included such as strawberry; cherry; chocol ate; orange; coconut;
vanil | a; spices such as nutneg, cinnanon and the like; citric acid; and the
li ke I'n some instances when natural flavorants are used, such as coconut

pi eces, the ingredient will contribute to the overall nutritional profile
of the conposition, i.e., 5 contribute to the quality and quantity of the
fat, protein and/or carbohydrate conponentt- The conposition of the

i nvention also optionally contains other mscellaneous ingredients that nmay
contribute to the nutritional profile of the conposition and/or inpart

desirabl e pal at abi |,j cteristics ch_as 10 hanced fl avor or
mouth feel " such | rIORROARE e rdpires 3 e edporied PR B Gl e
vi negar, salt, sodiFermuitiocnal basmandsookiasdt is typically desired-to bakedhascompbsitiononposi ti on

is typically enr Ob%ﬂer‘éﬂh aFfRRsiRg.ate or a flavored (e.g. cchocol ate,
vanilla, strawberry, etc.

coating. JThe, cogpositiaon. of e.ipyention al so
optional |y contains naturah® ‘E?F‘Pi%t%" °§i‘gf i"’f"?"g%)“aqa" & perlized, @)Q%sﬁﬁgﬁl‘:e aest hetic
appﬁal. ;I'_he _cgnﬁositédmiques&ﬁqﬂnhetﬁelrm?fnt example ceatimaimentsecteassdutqelaying ol f or s
such as liquid ent : : 4l ts or
q . g%t gﬁ?g Fa&thﬁohoé?ﬁthe lRé,%Phrg%lséHd afll bzg:@ggfi IB%afegﬁU

children, a sem - ormsuch as a p ng or rmsuch as a
nutritional bar or %8 ¥ . The conposition of the invention also contains
wat er; however, the 20  Fheoconipositonwhthe invention can by psokiget émdny &ipk wf dependi ng
upon the desired p L.cal : I ; : ary forn
2 to 92 wt % of tO%@bnﬁ%ﬁ{)&%ﬁ%éﬁ&gﬁg@gﬁ%&%ﬁuw%énngﬁﬁgﬁtﬁﬂ%lgﬁt‘?lﬂ%% can be
prepared by uselOof sughas®apel dassWpgdpaaerbar plastic,poatadmetakcans andihelkeyr ¢ | for

exanpl e by techni ques anaihgeumpositon of the invention can be nutritionally complete. By the
term "nutritionally complete” is meant that the composition contains adequate
nutrients to sustain healthy human life for extended periods.
The present invention is aiso directed to a method for controlling blood
15 glucose levels in a subject comprising administering the nutritional composition of
the invention to said subject The subjects are most preferably humans; hovever,
other mammals, especially primates, are also contemplated. The administration
is enteral, i.e., oral or tube feeding. The subjects are those in need of treatment,
such as diabetics or those susceptable to diabetes. Upon contact with the
20 digestive system, the composition of the invention provides a sustained
absorption of carbohydrate over time such that the blood glucose levels remain
relatively constant (e.g., does not vary by more than 75%} during the period of
time that the composition is being digested. Thus, the composition of the
invention can be said to provide a steady, time-release source of glucose.
.25 In the process of manufacturing a confectionery or nutritional bar, use
is made of cold forming or extrusion. Other types of extrusion processes are
used in the food industry, and is necessary to clearly demarcate the differences



25 those disclosed in U S. Patents 4,670, 268; 4,497,800; 4,900, 566;

5,104, 677; 5,389, 395; and 5, 223, 285; And Chocol ate, Cocoa and
Confectionery: Science and Technol ogy, 3rd Edition, Bernard W Mnifie, Van
Nostrand Rei hhol d, New YorKk, -10- 1989, pp 502-506; the disclosures of
whi ch are incorporated herein by reference,, For nutritional bars and
cookies it is typically desired to bake thy'conposition af ter physi cal

form ng. The conposition of the invention can be sterilized, if desired, by
5 techni ques known in the art, for exanple, heat treatnent such as

aut ocl aving or et QibioBthne kb ARG brRirusiR dsdd1f the infaRufaciiire B QfBGtRAS 2nd
packaged by aseptic technol . e conposition of .the invention can be
packaged in any typ®e rscg}qﬁgqu{%qes%qf °b%ﬂ§&8‘s\2%%ﬂ n ﬂemguf%ﬁn{re PIONSE usef ul
for storing nutrit itypeabf shepedor fosmed¥oodsabjehts csincp beth are offbrmeéerred torasd

paper board, plastia m{aggﬁed metal cans and the |like. The conposition of the
i nvention can be nutritionally conplete. By the term"nutritionally

| , | A

conpl ete” is mednt that t HetheBiRgrRss phgold jormisiaiextiusion, dhasniy saakired sopsisisafs ¢ o
S:Jstaij_n heal ghy hurstendiof powiders, s2ime @naliead whiel are dapablélotahsorbingwhted nvention is
also directed to a : " sin a
subj ect conpri sing (ﬁ%%ﬁg{ﬁﬁﬂﬁéﬂ%iﬁ%ﬁ%? l!riq %%ﬁg?té%%o%lgﬂéﬁ?%ﬁu%wﬁhe

i nvention to said dugsdients, sus asfhejcabehydralee The Rawdsiscabear Waler fFAThRs: hovever,
ot her mamul s, espeghdhirateduolutiong and the individiab ingredigrtsintiegionder pdrhef the

oL oL L o S Bl e, Lol BB 5 B8 bl BBURRE® o °
di abet es. Upon contcgmplexrarbohydrates such ag sigeshes) then exhiiitaaffinity theougloigosi ti on of
the invention provisgfatich ¢t WehieihieRtblecular forces which can be electrostatic in nature,
and can include bonds such as hydrogen bonds as well as van der Waals forces.
The carbohydrate (or other} constituent of the original liquid remains entrained in
15  the complex of hydrated molecules, as may other materials (such as fats) that
are added to the mixture. A measure of the emulsifying power of the hydrated
molecutes is indeed to see how much fat or oil can be thus entrained or coated
with protein, since the hydrophobic nature of fat or oil makes greater demands on
the strength of interaction between the hydrated molecules.
- 20 It is equally possible, though less desirable, to mix the hydrateabie
materials and the carbohydrate (or other) constituents and then add water. The
quality and integrity of product thus produced may be inferior due to poor
dispersion.
Addition of water alone to hydrateable protein gives a mass that
25 lacks adequate integrity and cohesion and is not suitable for cold forming; this
limitation is not necessarily present for hydrateable carbohydrates.

Q=



absorption of carbohydrate over tine such that the bl ood glucose |evels
remain relatively constant (e.g., does not vary by nore than 75% during
the period of time that the conposition is being digested. Thus, the
conposition of the invention can be said to provide a steady, tinme-rel ease
source of glucose. 25 In the process of manufacturing a
confectionery or nutritional bar, use is ntdde of cold form ng or extrusion.
O her types of extrusion processes are used in the food industry, and is
necessary to clearly demarcate the differences bet ween the cold form ng

or extrusion used in the nuf actyre of .cqonfectionery type .hars, and the
process of cooking extrusi 'ﬁ%eéﬁéhoﬁe'ﬁm?n ﬂﬂ%{%?ﬂlﬁg%wggwmg}caﬂyﬁgs of
shaped or forned f dedhaped,avtheut fusherphysivaiton ctemicaldhamges oeetiving, byitheo as
"extrusion." 5 ¢ yelol ) S the m x
required consists 8{003@6?@%@:10 lé:lé?& e ?,?e@&sn&r?érﬁthfgfbfdﬁ%ﬁfg%mﬁﬂéﬂzﬂmhggapabl e
of absorbi ng wat er '9reRshal relatiesly lgw Propsyes thiough %W@?ﬁ Gopfershrdesitadsbaner at ed

sol utions of vasi owsd tHelresultant extxdate isttisen catisthatan apfrepriaerpositionds give. The

powder s absorb wat ; rated sol utions and the individual
ingredients in the?’;%og\tf\égéptﬁ ar?fﬁg;&fé@w‘e 10 m xture then hydrate. The

hydr at ed nol ecul es (whi chTeg @assanayy far expmple.dederped typughsdig e ematherwhy dr at es
such as starches) tsbgin &¥brimd Abbor, Whioh fs\tarribd enpbeitinideing atraprédeimindd Wweak

e e o o S ) o oF o6 YA Db e o ! v
carbohydrate (ol otckitar,)in thisreasa, gensrally eansists ef ashagpensd blade §o pdjustesiibat its
(oLl B rats) SR 06 R Ve emmabn rapaers ey L)
f)g\lfjvgr gfs t he hydr atv@ra‘ ﬁ’bq(’g'cc%geéstﬂf é}'}\giﬂgléséée §a§1'e's§% E{E@%ﬁ%ﬁ OF%‘:\‘{S %r oi is c)a/m ge
t hus entrai ned or dnervalsithat permit the moving ribbon to be cut into pieces of equivalent weight .
and dimensions. Generally, this is achieved by timing the cutting strokes and
15 maintaining belt speed at an appropriate level, but there also exist computer
controlled versions of this mechanism which offer greater versatility.
Alternatively, the mass may be forced through a die of large cross-section and
the cut at die level into slices by an oscillating knife or wire, which drop onto a
moving belt and are thus transported away. The mass may also be extruded as
20  a sheet, which is then cut with a stamp type cutter into shapes that are
appropriate, such as a cookie type cutter. Finally, the mass may aiso be forced
into chambers on a rotary die equipped with an eccentric cam that forces the
thus-formed material out of the chamber at a certain point in the rotation of the
cylindrical die.
25 After shaping, the formed product is moved by a transfer belt or
other type of material conveyor to an-area where it may be further processed or
simply packaged. In general, a nutritional bar of the type described would be



Wi th protein, since the hydrophobic nature of fat or oil nakes greater
demands on the strength of interaction between the hydrated nol ecul es. 20
It is equally possible, though less desirable, to m x the hydrateable
materials and the carbohydrate (or other) constituents and then add water.
The quality and integrity of product thus produced may be inferior due to
poor dispersion. Addition of water al one t¢ghydrateable protein gives a
mass that 25 |acks adequate integrity and cohesion and is not suitable for
cold formng; this limtation is not necessarily present for hydrateable

car bohydr at es. -12- e pcess above is iptended to give a plastic nass
whi ch can then be 5%5‘,9@%90%(%{) I'ﬂﬁﬁ‘atf”t'ﬁlf \ Hté?ayg’ﬁ)‘r'g‘?"eiéﬁef HFOMPRENSIRegoltehanges
occurring, by the pwatingderseméothemypasf coatirdy riateriad. yalbsucieedses) the@oatingn t hi s
process, the plasti kiSte ; | .atd ough a
di e which confers trﬁaé&gg@npgéfog%%ggaagé S&Qr?gwtoﬁee%?{%égag%g&#? ﬁ%ﬁ% fﬂ% te I's then
cut off at an appr opPpesatuespseassal, £.6. §3°F ogathenwith ethesmatasials that conéal wei ght
Thef mass ma_ybbf @ anaopamleplecatifisutase thé JSUamglgbthas &pphedab theibar Whilg fridRém, | Segt ion
to forma ribbon, i ol i . n . .edet.er m ne
speed under a guill t"i%%‘éﬁ"t?%‘gg[’%’f?%%@gﬁﬁf%'gjg?bﬁa&%fﬁé}“ %Oégnga?e.“ﬁ%terval S.
The 10 cutter, i rfamRitige passiag oypsaplale ar jollers Whirispasmibeoatingtn ae prafiedtobl ade so
adj uslted that I: cgh@uﬁd@f@ﬂﬂfe&h@ bét, bﬁw&céﬁd{coéiiﬁé istmnléfi@ﬁfdexr%shrwa?e' t, Plﬁt
may al so consist of,_a mire. In both cases e principle is the sane; e
cutting process ocdﬂ?’swaﬁuﬁitmeé'{%ﬁ% Qaﬁpﬁséﬁs‘B@P%ﬂg"f""{@?‘fﬁ%wﬁ'&er’?fﬁ%ﬁe o be cut
into pieces of ®huiaksusents mabHheatand caisadtiesioaling to @lidifyr al |y, this is
achieved by timing the culdinfessvamiigs, RO fbquirement is that the plastic mass be

relatively soft, possessed of sufficient integrity to maintain its form after

shaping.

The process of cold forming, often ambiguously referred to as
- 15 ‘extrusion’, is thus a distinct process, with the characteristics described below:

1) Low temperature. Generally the process occurs at ambient
temperature of 60°F to 85°F, though in some cases it is desirable to cool the
extrusion equipment down to lower temperatures, and occasionally, when
20 manufacturing products based on sucrose, or nutritional products of simitar
physical characteristics, the extruder may be heated to temperatures in
excess of 100°F. However, for the manufacture of nutritional products,
temperatures are usually kept at ambient or occasionally slightly lower.

25 2) Low pressure. The pressure is required only to force the mass
through the die, and pressure in the die will generally remain below 60 Ibs./sq.
inch,



15 mai ntai ning belt speed at an appropriate |evel, but there also exist
conputer controlled versions of this mechani smwhich offer greater
versatility. Alternatively, the nass may be forced through a die of large
cross-section and the-cut at die level into slices by an oscillating knife
or wire, which drop onto a noving belt and are thus transported away. The
mass may al so be extruded as 20 a sheets14which is then cut with a stanp
type cutter into shapes that are appropriate, such as a cookie type cutter.
Finally, the nass may al so be forced into chanbers on a rotary di e equi pped
with an eccentric camthat forces the thus-fornmed material out of the
chanber at a certain point in the rotation of the cylindrical die. 25

After shaping, the fad)medReliaoshontthe physical prdpdsties af the mass fed tobthe extawderot her t ype

of material conveyor ﬁgivg%e%a%mF[fggwg?py be further processed or sinply

packaged. In general, nutritiona the type described woul d be
-13- enrobed (coated) in a material that nmay be chocol ate, a conpound
chocol atﬁ coati g, Or4)somAbsahibuf heat{ue pebsuremédiatal cherhieal beghysidahreadtionssuch
cases, the coating ma . .af. ngom
tenperature, but that &i séﬁg%’sqﬁﬁﬁ‘!{tsf ﬁ?ng%{)%c?tgﬁrﬁq&%fggﬁﬁd%@%%gg h%?a,ﬁ&eg .bg. ,
88[err], together wi thydiationduringtbeipitig mixingipeacedtitnf er 5 the organol eptic
attributes. The coating is thus applied to the bar while nolten, by

permtting the bar to pas O ¢ P i t.al ol QWi coating, at
the same tine passin qve?oé%l%g@élogr'sfﬁgﬁ g@i@}:ty\#i'%#ﬁggdrﬁﬂb&%gti ng to be
appl i ed to the @ndéenfeatipgenctpeogxirusion; e only miptonship betweensthesed¥e i s bl own of f by

nmeans of air jets, tichiddgey, whidha@ Hidieeiallydppdeedaiasintdmnetigboda cool i ng tunnel
\évgfir gi ]E gf rigerated mla%ufactt%'e,ris ﬁu‘é%reﬂeﬁm&%‘?%ﬁchﬁ? gbwo%qgat %ac%%ﬁloﬁl{? ﬁse(a(ﬁ?t Ing to
the plastics and aluminum industries, in both of which extrusion processes are
used to impart form to materials. The characteristics of cooking extrusion are:
15 |
1) High temperature. The product must exit the extruder at
temperatures in excess of 212°F, since the water present must flash off as
vapor. The high temperature is achieved in a long barrel, into which product
is positively fed from a hopper or conditioning cylinder. In the barrel, material
.20 can be heated by injection of high pressure steam, as well as by heating of
the barrel itself. In addition, the screw auger in the barrel, and the
configuration of the barrel itself. are designed to create high pressures which
also have a heating effect. Temperatures within the barrel may be as high
as 550°F.



In all these variations, the requirenent is that the plastic nass be
relatively soft, possessed of sufficient integrity to maintain its form
after shaping. The process of cold form ng, often ambi guously referred to
as 15 "extrusion", ts thus a distinct process, with the characteristics
descri bed below 1) Low tenperature. Generally the process occurs at
anbi ent tenperature of 60[err] to 85[err];18-hough in some cases it is
desirable to ‘cool the extrusion equi prent down to | ower tenperatures, and
occasional |l y, when 20 manuf act uri ng products based on sucrose, or

nutritional products Qf sym.lar physical characteristics, the uder may
be heated to tenper at@r eshlghp@%%sihec?ﬂmﬂw ﬁp?ﬁaqneq_‘gmtépr?ssplgf °¢2ﬁé6'
manuf act ure of nut ri t3000ibs./sqinokjnewsr coakisgpxudersimaysgodipdo 105008 Ibsysqkingly  at

ambi ent or occasi onal #yhigh P&Qé&&(ah@&ﬁfltant?énmratures),%hbstancés%ﬁclpésq Are. The
pressure is required On%éb forc ss, through the die, and pressure
I

et
inthe die will gener@ W gloegiie BenantSs/ sq. i nch. -14- 3)
Rel i ance on thebphysical properties of the mass fed to the extruder to give

the final formto thegpr OﬁUlgahoe the violﬁn@egrest %Wﬁh&fthé;ﬁ@tfgét !&t?/ s the

pressure-nedi ated chemi ca r si cal react]ons or, chan ;. the only
changes occurring in Bafel (B’FQS‘&QJQQ XP&F@"Q‘?]@?)@ g e Arodyet A r&EPWﬁ'cﬂuri ng the
initial mxing procedome sudhcaslexranded foamg amthacratedsfort shadkpedducty, flblralke i s
entirely distinct fr : [ \ o]k nly

rel ati onshi p between { té)g%nzte gg%%@hﬁ%&%i ae"?%ﬁ%#‘fﬁg@g%?%@i cally

opposed ai ns i n'0t er msfo®s. f ood

4)  Dependence on pressure and heat-mediated physical and chemical
reactions to impart desired characteristics to the product.
The following examples are to illustrate the invention but should not
15  be interpreted as a limitation thereon.



manuf acture, is the word "extrusion”, which is a word that is comonly used
in the plastics and alum numindustries, in both of which extrusion
processes are used to inpart formto materials. The characteristics of
cooki ng extrusion are: 15 1) Hi gh tenperature. The product nust exit the
extruder at tenperatures in excess of 212[err], since the water present.
must flash off as vapor. The high tenperatdge is achieved in a |ong barrel,
into which product is positively fed froma hopper or conditioning
cylinder. In the barrel, material 20 can be heated by injection of

hi gh pressure steam as well as by heating of fhe barrel itself. In
addition, the screw auger in the barrel?lgwﬂg%ﬁe configuration of the
barrel itself. are designed to create IGrgholparkarsures which al so have a

heating effect. Tenm@&ﬂdﬁ@Fﬁ%t?Ei n the barrel may be as high as 550[err].
25 " 2) Hi gh préessure. e ui pnent is designed to reach pressures of
2000 - 3000l bs./sqg. inch; newer cooking extruders may go up to 10, 000

| bs./sq. inch, at which pripliedOfs (and resul tant tenperatuurgg), substances
such as lignin can be brolﬁgingown into edible nutrients. a 3) Rel i ance
on the violent depressurization when the product |eaves t @ barrel (through
an appropriate die) to gi Novelese stardhy National eh r ed physi cal'08orm such as
expanded, foany and aer at eNbnfaDDrysMilkck products, fiber-1i kqgfor texturized

veget abl e proteins, and mgugrogg(é?ﬁ,no%ﬁignaﬁl ’r ot her product 10 forns.
High Fructose Com Syrup T

Coconut 6g
Water - 569
Peanuts 5
Vegetable Oil Vs
Vinegar ' 099
Vitamin Premix 059
Salt 029
Cinnamon 029

Total Calories: 379

Protein: 11% Calories

Fat: 27% Calories

Carbohydrates: 62% Calories

Total Fiber: 419
Vitamin E: 30mg
Vitamin C:20mg

Beta Carotene: " 1mg



4) Dependence on pressure and heat - nedi at ed physi cal and chem cal
reactions to inpart desired characteristics to the product. The follow ng

exanples are to illustrate the invention but should not 15 be interpreted
as a limtation thereon. 16 Exanple 1 Granola bar Fornulation (per 100
g) Rolled Cats 409 Rai sins

15g Novel ose starch, National Starch -17- 10.6g Nonfat Dry M Ik

79 Sucrose and, optionally, H gh Fructose Corn Syrup 79
Coconut 6g Water

5. 6g Peanuts 59 Vegetable G|

29 Vi negar Processing Pr I 0.9g Vitam n Prem Xx
0.5g Salt Cut raisins and peanuts into small piec@&,gnixCwithheatsy raisins,

02g Total Cal ori es:peanyts and coconat.” HedtwalePlo10°F and dissolve com syrup, stafch kit OT 1 €S
mitk powder, salt, vitamin premix, and vinegar. Blend all ingredients together
slowly; mix well. Roll out to approximately 1.5c¢m thick. Bake at 385°F for nine
minutes. Cool and cut to appropriate size.

Exampie 2
Oatmeal Raisin Cookies

Formulation {per 100 g}

Rolled Oats 2059
Water , 159
Nonfat Dry Milk 129
Raisins 129
Sucrose 71g
Novelose starch, National Starch , 79
Wheat Flour 68¢g
High Fructose Corn Syrup 69
Vegetable Oil 5
Brown Sugar . 4.79
Maltodextrin ' 159
Mono and diglycerides 089
Vitamin Premix 05g
Sodium Bicarbonate 0.3g
Salt 0.3g

Vanilla flavor 02g



Fat : 27% Cal ori es Carbohydrat es: 62%
Cal ories Total Fiber: 4.1g Vitamn E: 30 ng Vitamn C 20ny .
Bet a Car ot ene: 1ng -17- Processing Procedures Cut raisins and
peanuts into small pieces; mx with oats, raisins, peanuts and coconut.
Heat waterto 110[err] and dissolve corn syrup, starch, skimmlk powder,
salt, vitam n prem x, and vinegar. Blend al8-ingredi ents together slowy;
mx well. Roll out to approximately 1.5cmthick. Bake at 385[err] for nine
m nutes. Cool and cut to appropriate size. Exanple 2 Gatneal Raisin Cookies

\Ij\g:g\rjl ation (per 100 g) R%Hng’goncat S 154 Nonf at DP§9 . 20. 5¢g
12g Rai sins Citric acid 12g Sucr 667
7.1g Novel ose starch, Nat im@ﬁgg Starch 79 \Weat o_lagé)ur
6.8g Hi gh Fructose Corn Syrup 69

Total Calories: 379

Protein: 11% Calories

Fat: 27% Calories

Carbohydrates: 62% Calories

Total Fiber: 4.1g

Vitamin E: 30 mg

Vitamin C:20 mg

Beta Carotene img

Processing Pr

- Mix all dry ingredients together except raisins. Slowly add water and
oil; mix well. Add raisins and mix well. Drop portions onto cooking surface. Bake
at 350°F for 15 minutes.



Vegetable Q| 5g Brown Sugar

4. 79 Mal todextrin 1. 5g Mbno and
di gl yceri des 0.8g Vitam n Prem X
0. 5g Sodi um Bi car bonat e 0.3g Salt
0.3g Vanilla flavor 029 -18- G nnanon
02g Citric acid -19- 0.07g Nut neg
0.03g Total Calories: 379 Protein: 11% Cal ori es
Fat : 27% Cal ori es Car bohydrat es: 62%
Cal ori es Total Fiber: 4.1g Vitgmp E: 30 ng Vitamn C 20 ny
Bet a Carot ene 1ng Processi nSMQéégures Mx all dry ingredients
t oget her except raisins. Slowy addNutitienalaSedack IBarmi x wel |l . Add raisins
and mx well. Drop F‘?;%El&tﬂt Eﬁi%ﬁ cooki ng surface. Bake at 350[err] for 15
m nut es.
Soy Isolate 409
Wheat Flour 209
Novelose Starch, National Starch 119
Fiber Source 10g
Vegetable Oil : 79
Cheese Powder 6g
Maltodextrin 49
Vitamin Premix : 2
Total Calories: 378
Protein 18% Calories
Fat: 33% Calories
Carbohydrates: '49% Calories
Total Fiber: 1269
Vitamin E: 30 mg
Vitamin C:20mg
Beta Carotene: 1mg
Pr in r

Blend all ingredients and mix well. Cook and form the product with an extruder.
Extruder conditions vary with different equipment.



Exanple 3 Nutritional Snack Bar Fornulation (per 10g) Soy Isol ate

40g Wheat Fl our 20g Novel ose Starch,
Nat i onal Starch 11g Fi ber Source
10g Vegetable O | : 7g Cheese Powder
6g Mal todextrin 4g Vitam n Prem X
2g Total Calories: 378 Protein -20- 18% Cal ori es
Fat : 33% Cal ori es Carbohydrat es: 49%
Cal ori es Total Fiber: ~12.6g Vitamn E 30 ng Vitamn C 20ny
Bet a Car ot ene: 1 ng Processi g Prqoc§dures Blend all ingredients
and m x well. Cook and formthe product & extruder. Extruder
conditions vary with different ediutyitienally Complete Drink
. Formulation

Milk Protein Concentrate 869

Vegetable Oil Blend 3.3¢

Maltodextrin 159

Novelose Starch, National Starch 66679

Sucrose , 1.89

Vanilla Flavor 05¢g

Lecithin - 0.005g

Mono- and Diglycerides : 0.095¢g

Choline Chloride 00749

Inositol 0.028¢g

Carnitine 0.018¢

Taurine 0.018¢

Potassium Citrate 0437¢g

Magnesium Phosphate 0.173¢

* Sodium Chloride 0089

Magnesium Chioride 0259

Sodium Citrate 0159

Ferrous Sulfate 001g

Vitamin Premix 1.844 g

Trace Mineral Premix 0.012g

Water 84.63¢g



-20 - Exanmple 4 Nutritionally Conplete Drink Formulation M|k Protein

Concentrate 8.6 g Vegetable Ol Blend 3.3 g Maltodextrin
1.5 g Novel ose Starch, National Starch 6.667 g Sucrose
1.8 g Vanilla Flavor - 0.5 g Lecithin _
0.095 g Mono- and Diglycerides 0.095 g Choline Chloride
0.074 g Inositol -21- 0.028 g Carnitine
0.018 g Taurine . 0.018 g Potassi um
Citrate 0. 437 g Magnesi um Phosphat e
0.173 g Sodi um Chl qr i . 0. 08 g Magnesi um
Chl ori de Ql‘rota?salorles. 0.25 % Sodium Gitrate
0. 15g Ferrous Sul f &raein: 30% Calories 0.01 g Vitamin Prem x
1.844 g Trace M nergg}. Premi x 34% Calories 0.012g Water
4.63°

8 g Carbohydrates: 36% Calories

Total Fiber: 29

Vitamin E: 30 mg

Vitamin C: 20mg -

Beta Carotene: 1mg

Processing Procedures
Heat one third water to 110°F; dissolve milk protein completely.

Dissolve minerals in one fourth the water at 140°F and mix into th- eprotein
solution. Heat oil to 120°F, mix emulsifiers in the oil and add to the product
mixture. Add the rest of the ingredients into the mixture. Heat the product at
245°F for 45 seconds. Standardize the product, homogenize, fill a can and retort.

Example 5
Nutritionally Complete Pudding

Formutlation | {per 100 ml

Nonfat Dry Milk ' 759
Vegetable Oif Blend 129
Modified Com Starch 5g
Sucrose 5g
Carrageenan ' 0.016g
Vanilla Flavor 059

Sodium Stearoyl-2-lactylate 0.095¢g



Total Calories: 94 Protein: 30% Cal ori es Fat:
34% Cal ori es Car bohydrates: 36% Cal ori es Total Fiber:

2g Vitamin E£ 30 ng Vitamn C 20nmg Bet a Carot ene:

1 ng Processing Procedures Heat one third water to 110[err]; dissolve mlKk
protein conpletely. Dissolve mnerals in one fourth the water at 140[err]
and nmix into th eprotein solution. Heat oi2-to 120[err], mx emulsifiers
in the oil and add to the product m xture. Add the rest of the ingredients
into the m xture. Heat the product at 245[err] for 45 seconds. Standardize
t he product, honogeni ze, n and retort. Example 5 ritionally
Conpl et e Pudd| ng Fornul ati 3&%&« 6?1&6‘ 100 M) Nonfat Dry M lOB‘ng

7.5 g Vegetable G| Blend Maitodextrm 1.2g Modibigi ed Corn Starch
5 g Sucrose Cellulose _ 5 g Carr ag‘qg
3,010.0, VT LA PO MegnesimProsgnges o O ° o) U
Vitamin Premix 1,849
Trace Mineral Premix 0.015¢
Water ' 80.56 ¢
Total Calories: 10
Protein: 27% Celories
Fat: 11% Calories
Carbohydrates: 62% Calories
Fiber: _ 29
Vitamin E: 30 mg
Vitamin C:20mg
Beta Carotene 1mg

Processing Procedures
Heat nine tenths of water to 110°F. Dissolve skim mitk powder in

water. Heat oil to 140°F, and add carrageenan and oil soluble vitamins to the oil.
Mix oil into the product. Add the remaining ingredients except modified starch,
vanilla flavor and vitamin premii. Homogenize the mixture. Add starch slowly.
Add vitamin and flavor. Standardize the solids content. Heat in the aseptic
units and package in cans.



Yel | ow Col or 0.189g Mal todextrin

6 g Cellul ose 2.1g Magnesi um Phosphat e
0.165g Vitam n Prem X 1,84 g Trace M neral

Prem x . 0.015 g Water :

80.56g Total Calories: 101 Protein: 27% Cal ori es
Fat : ) 11% Cal ori es Carfgpohydr at es: 62%

Cal ori es Fiber. . 2 g Vitamin E 30 ng Vitamn C 20ng
Bet a Carot ene 1 ng Processing Procedures Heat nine tenths. of
water to 110 [err]._ Dissol skimm |k powder in water. Heat oil to

140[ err], and add 1 loi| soluble vitamins to the oil. Mx oil

into the product. Add the remaining ingredients except nodified starch,
vanilla flavor and vitam oﬁ’f y Hom)genl ze the m xture, qﬁgg starch
a n

slowy. Add vitam n and f[avo ndar di ze the solids co Heat in the
aseptic units and package Fﬂﬁt Blend

Novelose starch, National Starch 7.5 g
Sucrose 5¢9
Carrageenan 00169
Vanilla Flavor 05¢g
Sodium Stearoyl-2-lactylate 0.095¢g
Yeliow Color - 0.189¢g
Magnesium Phosphate 0.165g
Vitamin Premix ' 1.84¢g
Trace Mineral Premix 0.015g
Water . 81949

Total Calories: 100

Protein: 15% Calories

Fat: 20% Calories

Carbohydrate: 65% Calories

Total Fiber: 23g

Vitamin E: 30 mg

Vitamin C:20mg

Beta Carotene: img

P i edures

See previous example.



-23- Formulation Il (per 100 mi) Nonfat Dry MIK

10.715 g Vegetable G| Blend 2.2 g Novel ose starch,
Nat i onal Starch 7.5 g Sucrose

5 g Carrageenan . 0.016 g Vanilla Flavor
0.5 g Sodium Stearoyl-2-1actyl ate 0.095 g Yell ow Col or

0. 1899 Magnesi um Phosphat e -24 - 0.165 g Vitam n Prem Xx
1.84 g Trace M neral Prem x 0.015 g Wwater

81.94 g Total Calories: 100 Protein: 15%

Cal ori es Fat: 20% Cal ori es Car bohydr at e:
65% Cal ori es Total Fiber: Examplenf t anin E: 30 ny Vitanmin

C. 20ng Beta Carot ene: 1 ng FreapabBarg Procedures See previous
exanpl e.

Formulation (per bar

Rice syrup 4.9g (solids)
High amylose native
starch (Novelose, National Starch) 5q

Toasted soya beans
Soy protein isolate
Sorbitol syrup 2.5¢ (solids)
Sucrose 449 .
Whey protein concentrate '
Modified palm/palm
kemal oil
Gum arabic 259
Com syrup/fructose syrup 2.02g(solids}
Chicory oligofructose 159
Peanut butter
Microcrystalline cellulose 1g
Milk minerals
Water
Calcium caseinate
Lecithin
Cocoa powder
Lactose
Canola oil



-24- Exanple 6 Peanut Bar Formnul ation (per bar) Rice syrup
4.9q9 (solids) H gh anyl ose native starch (Novel ose, National Starch)
5g Toasted soya beans Soy protein isolate Sorbitol syrup 2.5g (solids)

Sucr ose 4.4g \Whey protein concentrate
Modi fi ed pal ml pal m kernal oil Gum arabic
259 Corn syrup/fructose syrup _ -25- 2.02g(solids) Chicory
ol i gofruct ose 1.5g Peanut butter Mcrocrystalline
cel lul ose 1g M1k mnerals Water Cal ci um casei nate
Lecithin Cocoa powder Lacfos ol.a aqjl :
e P éoy goty%dgn fiber 0'59
Minerals '
Sunflower seed oil
Dextrose {giucose)
Vitamins
N&A flavors
Hydrogenated soya
bean oil
Whey powder

Natural color

Total calories: 173
Protein: 9
Fat: 629
Carbohydrate: 26.3g
Total fiber: 479
Vitamin A 10981U

beta-carotene

Vitamin D 911U

Vitamin E 651U

Vitamin C 65mg

Folicacid 103mcg

Thiamine 0.51mg

Riboflavin 0.6mg

Niacin 4.2mg
Vitamin Bg 0.64mg

Vitamin B2 1.9mcg



-25- Soy Cotyl edon fiber 0.5g Mnerals Sunflower seed oil Dextrose
(glucose) Vitam ns N&A flavors Hydrogenated soya bean oil Wey powder

Nat ural col or Total calories: 173 Protein: 9g
Fat : : 62g Car bohydr at e: 26. 3g Total fiber:
4.79 Vitamn A 1098 IU beta-carotene Vitamin D91 IU Vitamin E65 U .
Vitamn C 65ng Folic acid 103m:g Thi am ne @6'51rrg Ri bofl avin 0. 6ng N acin

4. 2ngy

Biotin 75meg
Pantothenic acid 21mg
Calcium - 2i5mg
Phosphorous 271mg
lodine 31meg
Iron 3.3mg
Magnesium67mg

Zinc 5.1mg
Copper 05mg
Manganese 0.76mg
Sodium 182mg
Potassium 434mg

Processing Procedures
All dry ingredients are weighed and mixed together in a mixer. All

liquid ingredients, i.e., carbohydrate syurps and oils, are slowly added to the
preblended dry ingredients. Te powder ingredients begin to absorb water or
hydrate. The resultant mixture can be described as a homogenous, sticky or
plastic mass which can be shaped without further physical or chemical changes.
A bar form is obtained by the cold forming or extrusion process at ambient
temperatures, whereby the mixture is forced at low pressures (< 60 Ibs./sq. inch)
through a die and the extrudate is cut off to achieve a specific shape and desired
weight. The formed product is transported by a conveyor belt through the
enrober to chocolate coat the bar, blower to blow off excess coating, cooling
tunnel to solidify coating, then packaged



Vitamn [err] ' 0.64ng Vitamn [err] 1. 9ntg

-26 - Biotin 75ncg Pant ot henic acid 2.1ng

cal ci um 215ngy Phosphor ous 271ny | odi ne
31nctg Iron - ' 3.3nmg Magnesi um 67ng Zi nc

5. 1ng Copper 0. 5ng Manganese ' 0. 76ng
Sodi um 182ng Pot assi um-&B4ng Processi ng Procedures All
dry ingredients are wei ghed and m xed together in a mxer. Al liquid
ingredients, i.e., carbohydrate syurps and oils, are slowy added to the

prebl ended dry ingredients. Te powder iggr eqi its begin to absorb water or
hydrate. The resultant m xture can be d as a honogenous, sticky or
pl asti c mass which can be shaped w t hdthocblatd hBar physi cal or chemi cal

changes. A bar for rp;'!ﬂﬁu[%mgﬁggnby.the cold form ng or extrusion process at

anbi ent tenperatur e mxture is forced at | ow pressures (< 60
| bs./sq. inch) through a die and the extrudate is cut off to achieve a
speci fic shape and desi r edice syrup 7g (solids)

High amylose native 5g
starch {Novelose, National Starch)
Sorbitol syrup 2.5g (solids}
Sucrose 4.4g
Soy protein isolate
Whey protein concentrate
Toasted soya beans
Modified palm/paim
kernal oil
Calcium caseinate
Gum arabic 25
Corn syrup/fructose syrup . 2.02g(solids)
Chicory oligofructose 159
Peanut butter
Micracrystalline cellulose 19
Milk minerals
Water
- Lecithin
' Cocoa powder
Lactose
Canola oil
Soy Cotyledon fiber 05g



wei ght. The fornmed product is transported by a conveyor belt through the
enrober to chocol ate coat the bar, blower to blow off excess coating,
cooling tunnel to solidify coating, then packaged. -27- Exanple 7
Chocol ate Bar Fornmnul ation (per Bar) Rice syrup

79 (solids) H gh anylose native 5g starch (Novel ose, National Starch)

Sorbitol syrup - -2 5g (solids) Sucrose
4.4g Soy protein isolate.Wey protein concentrate Toasted soya beans
Modi fi'ed pal m pal m kernal oil Cal cium casei nate Gum arabic 25g Corn
syrup/fructose syrup Mineral 2.02g(solids) Chicory oligofructose
1.59 Peanut butter M crocrsys{aaﬁ | i ne cellul ose 1g M Ik

Dextrose (glucose)

Vitamins

N&A flavors

Hydrogenated soya

bean oil
Whey powder

Natural color

Total calories: 177

Protein: 8.1g

Fat: 55g

Carbohydrate: 294g
- Total fiber: 493

Vitamin A 943 1U

beta-carotene

Vitamin D 781U

Vitamin E 671U

Vitamin C 53mg

Folic acid 86meg

Thiamine 0.43mg
Riboflavin 0.53mg

Niacin ' 3.6mg
Vitamin Bg 0.54mg
Vitamin B12 1.6meg

Biotin 64mcg



Water Lecithin Cocoa powder Lactose Canola oil Soy Cotyl edon fiber 0.5g
-28- Mnerals Sunflower seed oil Dextrose (glucose) Vitam ns N&A fl avors
Hydr ogenat ed soya bean oil Wey powder Natural color Total calories:

177 Protein: . 9.1g Fat: 5. 5¢
Car bohydr at e: 29.4g Total fiber: 4.99 Vitamn A
943 |1 U beta-carotene Vitamn D 781U . .09.

Pantothenic acid 1.86mg

Calcium 206mg

Phosphorous 258mg

lodine 27meg

Iron 3.6mg

Magnesium 77mg

Zinc 4.5mg

Copper 0.52mg

Manganese 06mg

Sodium 167mg

Potassium 386mg

Processing Pr I
Same as previous example.



Vitanin E 671U Vitanin C 53ng Folic acid 86ntg Thi am ne 0.43ng R boflavin

0.53nmg N acin 3.6ng Vitam n B6 0. 54ny
Vitamn [err] _ 1.6ntg Biotin 64ntg
-29- Pant ot henic acid-: 1.86ng Cal ci um 206ny
Phosphor ous 258ny | odi ne 27mcg lron
3.6nmg Magnesi um 77ng Zi nc -30- 4. 5ngy Copper
0. 52ng Manganese - 0. 6ng Sodi um 167ny
Pot assi um 386ng Processi ng Procedures Sane as previous exanpl e.
Example
~ Diabetic Bar
Total calories: 180
. Protein: 9
Fat: 679
Carbohydrate: 225g
Total fiber: 59
Vitamin A 667U
beta-carotene 333 1V
Vitamin D 801U
Vitamin E 601U
Vitamin C 60mg
Folicacid 80mcg
Thiamine 0.3mg
Riboflavin 0.34mg
Niacin 4mg
Vitamin Bg ' 0.4mg
Vitamin B12 1.2meg
Biotin 60meg
Vitamin K 24mcg
Pantothenic acid 2mg
~ Choline 125mg
Inositol 60mg
Calcium 200mg
Phosphorous 200mg

jodine 30meg



-30- Exanple 8 Diabetic Bar Total calories: 180 Protein:

9g Fat: 6- 7g Car bohydr at e: 22.5¢g Tot al
fi ber: 5g Vitamn A 6671 U bet a-carot ene 333 1U
Vitamin D 80lU Vitamin E 601U Vitamin C 60ng Folic acid 80ncg Thi am ne
0.3ng Ri boflavin 0.34ng N acin 4mg Vitam n B6 :
0.4ng Vitanmin B12 1. 2ncg Brélin 60Nty
Vitam n K 24ntg Pant ot heni ¢ aci d . 2nmg Chol i ne :
125nmg I nositol - 60mg Cal ci um 200ny

lron 3.6mg '

Magnesium80mg

Zinc 3mg

Copper 0.4mg

Manganese 0.75mg

Sodium 200mg

Potassium 430mg

Chioride  300mg

Chromium 50mcg

Motybdenum 25meg

Selenium  17mcg

Taurine 38mg

L-carnitine 38mg

Processing Procedur
Same as previous example.



|5hosphor OUS— o

oy oo LN 5 27 e

50ncg Mol ybdenum

200ng Iodine
nBOng Zi nc

30ntg

-31 -
0. 75ny

200ny Pot assi um 430mg Chl ori de 300mg Chromi um

25nctg Sel enium 17ncg Tauri

ne

38ng L-carnitine 38ng Processing ProceduregSane as previous exanpl e.
A nutritional composition for the dietary

-32 - What We daimls: 1.

managenent of diabetics

What We Claim Is:

comprising

1. A nutritional composition for the dietary management of diabetics

(a) a protein component comprising 1 to 50 % of total
caloric value;

{b) a fat component comprising 0 to 45% of total caloric
value;

{c) a carbohydrate component comprising 5 to 90% of
total caloric value wherein said carbohydrate
component comptises

{i) a rapidly absorbed fraction comprising
glucose, one or more rapidly absorbed
disaccharides containing a

glucose unit, or a mixture thereof, wherein said
fraction includes sucrose;

(i) a moderately absorbed fraction comprising
one or more moderately absorbed

monosaccharides, disaccharides,
glucose-containing polysaccharides, or mixture
thereof; _

(iif) a slowly absorbed fraction comprising one or
more slowly absorbed glucose-containing
polysaccharides,; and
{d) fiber.



conprising (a)j—a-protein conponent conprising 1.to 50 % of total caloric

value; (b) a f conponent “conprising 0 to 45% of total cdl aiissMeEHRAsEDEN
a car bohydr at eﬂmm sing 5 to 90% of total calqgfic vq—}m\@wei n
sai d car bohydr rises (i) a rapidly absor et :

conpri sing glucose dne™orSnof e rapi dly absorbed di sacchari des contalnlng a
glucose unit, or a mxture thereof, whereiggsaid fraction includes sucrose;
(i) a nDderater absor bed fraction conprising one or nore noderately

absor bed nonosacchari des, disaccharides, glucose-containing

pol ysaccharides, or m xture thereof; (|||) a slowy absorbed fraction
conprising one or nore slowy absorbed gl ucose-cont ai ni ng pol ysacchari des;
and (d) fiber. 33 2. 2 TheTheeompusitiori of Clairh 1 Gherkimttie amoentef protene anount  of

protein component is 10°to about 40% of total caloric value; the amount of fat
component is about 10 to about 40% of total caloric value; ant the amount of
carbohydrate component is about 5 to about 85% of total caloric value.

3. The composition of Claim 1 wherein the amount of protein
component is 15 to about 30% of total calroic value; the amount of fat
component is about 15 to about 35% of total caloric value; ant the amount of
carbohydrate component is about 20 to about 75% of total caloric value.

4,  The composition of Claim 1 wherein the carbohydrate
component comprises about 1 to about 95 wt % rapidly absorbed carbohydrate;
about 1 to about 95 wt % moderately absorbed carbohydrate; and about 1 to

- about 95 wt % slowly absorbed carbohydrate.

5  The composition of Claim 1 wherein the carbohydrate
component comprises about 5 to about 85 wt % rapidly absorbed carbohydrate;
about 5 to about 85 wt % moderately absorbed carbohydrate; and about 5 to
about 85 wt % slowly absorbed carbohydrate.

6  The composition of Claim 1 wherein the carbohydrate
component comprises about 20 to about 75 wt % rapidly absorbed carbohydrate;
about 20 to about 75 wt % moderately absorbed carbohydrate; and about 20 to
about 75 wt % slowly absorbed carbohydrate.
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conponent is 10 to 40% of total caloric val ue; the anount —at=

is 10 to 4 t cal oric value; and the anount of car HpHV#f GHEET HAs BEEN
conponent ﬂi’ﬂ’“ﬂﬂ jﬂ,ﬂ)al caloric value. 3. The corfpgsi t RERLACED
Claim1 whereln f protein conponent is 15 to 30% of totaf |
caloric value; the ampunt of fat conponent is 15 to 36%of total caloric
val ue; and the anount of carbohydrate conpgpnent is 20 to 75% of total

cal oric val ue. 4. The conposition of Claim1l wherein the carbohydrate
conponent conprises 1 to 95 w % rapidly absorbed carbohydrate; 1 to 95 wt

% noder at el y absorbed carbohydrate; and 1 to 95 wt % sl owl y absor bed

car bohydrate. 5. The cénpodhe samposiionaf Glaim tiwhereir the rapidiyabsaeredohy dr at e
component conpr i sesaofyaralis glodke, saérbdd Malkhs of RAAGEMBABY b HoferalBlyt 0 86
e

% mnmod t el b carbohvdrat.e, and 5 to 85 %, sl absor
ca?goﬁ;/gr St )é. a6t5 o %g%%e%ccgﬁﬁ%gfaﬁ B Huog?se E (il "\?%P’gf'q?\ WB%‘\fﬁeP("é‘ér““gGﬁydr at e
conponent conpri sedlow®Er mixturéthereofpand:the siowly aliserbedeatbohpdrate israwatm; 20-to 75
wt % noderately aPé%?ép,gmgfpgﬁ hgyég,ﬁ%ﬁ,hl @ﬁ‘lgdi% s‘%";& é’\@ixt\(ﬁ]esthé?%f.y absor bed

car bohydr at e. e conposition of I'm erern the rapidly
absor bed carbohydrate is glucose, sucrose, maltose, or a m xture thereof;
the noderately absorbed cérbofhelcanpesiiion of Claiat lostereimtae rapidly absoeeiodext ri n,

white flour, wheat c&rb@r}j&ra%r is Gilicee! sherdsaCoraHhixturd brdol theHhoddfatby AR aed

carbohydrate is raw .
y car%a'lygrate is fructose, mannose, maltodextrin, or mixture thereof; and the

slowly absorbed carbohydrate is raw com starch, high amylose corn starch, a
modified starch, or a mixture thereof.

9 The composition of Claim 1 wherein the slowly absorbed
carbohydrate is raw corn starch.

10.  The composition of Claim 8 wherein the slowly absorbed
carbohydrate is raw corn starch.

11.  The composition of Claim 1 comprising about 1 to about 95 wt
% fiber, based on total carbohydrate component.

12 The composition of Claim 1 comprising about 5 to about 85 wt
% fiber, based on total carbohydrate component.

13.  The composition of Claim 1 comprising about 10 to about 50 wt
% fiber, based on total carbohydrate component.
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starch, high anyl ose corn

8. The conpos

i*‘s gl ucose, sucrumﬂmm
carbohydrate is ftuct ose
the slowy absorbed carbo

starch, a nodified starch,

starch a nodified starch, or a m xture thereof

wherein the rapldly absor be
t hereof the noderately abs
2 mal t odextrin, or mxture

SHE 1HASBEE“

HEPLAGED

Eﬁ%&%
here

hydr at e |s raw corn starch, hi gh amyl ose corn

or a mxture thggeof. 9. The conposition of

Claim1 wherein the slowy absorbed carbohydrate is raw corn starch. 10.
The conposition of Claim8 wherein the slowmy absorbed carbohydrate is raw
Claim1 conprising 1 to 95 wt %

corn starch. 11. The co
fiber, based on total car

D 4 et sonualng blood glubose Pwels o 8 et

ti

on of

daimil corrprl Si ng cBmpmsu@!idmmls%lﬁg dredriioriabcomposition tocsaidIsulsiect Wiemislsand e
g of Aaiml conprising 10 to 50 wt % fi ber,

conponent .
based on tot aI car boﬂ%r ate orrponent 35 14. Use of a nutritional
conposition according to any one of clains 1-13 for the manufacture of a

medi canent f or di abet es.
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(a) a protein component comprising 1 to 50 % of total
caloric value;

(b) a fat component comprising 0 to 45% of total caloric
value; :

{c} a carbohydrate component comprising 5 to 90% of
total caloric value wherein said carbohydrate
component comprises

(i} a rapidly absorbed fraction comprising
glucose, one or more rapidly absorbed
disaccharides containing a

glucose unit, or a mixture thereof, wherein said
fraction includes sucrose;

(ii) a moderately absorbed fraction comprising
ohe or more moderately absorbed

monosaccharides, disaccharides,
glucose-containing polysaccharides, or mixture
thereof;

(iil} a slowly absorbed fraction comprising one or
more slowly absorbed glucose-containing
polysaccharides,; and
{d) fiber.

Il




