; () *+e3e~OHH $KMLN6* OT~Oy1l 7 AUG 2004 'SWARCH SUB- TYPES AND 7LREGD2004
JMETABOLI SM Fi el d of the invention . The present invention relates to the
'regulation of fat or lipid nmetabolism by.nmeans of conpositions and diets
* which are high in resistant 5 starch and unsaturated fatsJMﬁﬂHMﬁWﬂmmﬁ"to
+ the invention Qohesity and overweight in general as well
nmet abol i ¢ di seases such as non-insulin ﬂependent di abet es nel lsigsids,

di sl i pidem as, 10 hypertension and corohary heart di sease are a w despread
problemin |arge part% Of 1 @ﬁﬁﬁﬂi@@&@;ﬁ@g@lﬁpderlylng cause of
these diseases is the :’%L x ST The factors which
contribute to the onset'' and devel opnent of insulin resistance have not
been fully elucidated but the type of fat and/or carbohydrate in the diet
have been pxppsedeimventishal factors 15 (Storlien et al., 1993, Diabetes)
42: 457- 46%%"t§€?ﬁ“‘§?ﬁ?ch) an inportant conponent of human carbohydrate
i ntake, is corrpdlétm:l rfes¢nto inyereiorof refdtes ote thel yegulatiomnef yfaanpt olipidand

anyl opecti |l ose is a |ipear polynmer Iuc e, resi S, Ilnk d by oc
1 *bonsParbrbsd” iPesscof FoMeRSIATE ait by iRER 57 Gelcin i nt e

| i nked 520 dyrch dnl dosatifhte ft$) bonds. | ngestl on of anylopectin starch is
known to produce a rapid and prolonged rise in plasma insulin and gl ucose
concentrations which has been postulated to be detrimental to whole body
insulin Sgs! IVIt iﬁlt term In humans, consunption of foods which
cause a | ial ' 25 plasma glucose concentration is

al so associ at ed Obdsityaand evefasight dan ﬂaas apelbfasf 4 a@anfatdfymeedtdsici n t he
WSHB. This increase in plasna free fatty acid concentration causes a

rease idisgpset odchodsdaendnsulin edeprisiep v'ihé eies mrallivse-dishipidesripg cycl e,

whi ch y S ry of
the i n@gntqsg}r%?d?‘hsemgr gll‘sl%% I n\?gnéor s)éhshe\iatsée n]a(g%v sﬁ"é%sl’?%@%%*ﬂ?&ﬁp‘?. gi%%of a
di et hi gh pamtsrofthe tworld.shiunmahy aases) thaundeslgihgfcause of thdspidiseasesisi the in

desirabl e effects on carbgohydrate and_ fat net abol sm Specifi ly) it has
been showfleVriaPmen afsinsphin dpsisienge.dihe Fciprsiwhic SaptHR Ptesfoaﬁ%"&%ﬁi

unsat ur at g 4f a3 ﬁméhpbfjﬁlshﬁﬁdl%sfs({’aﬂc%dw Eéezphﬁfbgﬁhﬁdé’cle&sdlﬁ t%la“cose

concentrations a ter I ntake, as we ovver plfasma insulin Tevels; a
reduct i on type pf ﬁ:’:rmd!ca'pctalrbolqmlmatennrﬁnbld)eisha\mgbedneexpdse& aarcruciel famsarsi n

satiety; d ea | eyel of |ipid deposition in white
adi poég tl?g‘aoﬁ]g f%lvmf r@batsb&%? ud %ﬁﬁz)rruscl e 10 tissue together with an
increase in gl ypRass W%ﬁ'l&ﬂdﬁéﬂ%&ﬂp&fent Of Raftin"Hr¥ohfdiatddie it
i nvention provides i'n first aspect, a method for regul ating carbohydrate

and fat mit agwnpesed rpfartwdeFE%iuaf ghicose mlmrcownels'esam B%tcﬁﬂ@ at
| east 590 _of the J ndj vi al I y arboh ate |nt

“starch an8™H} oReé:g& #‘L‘Wc}?ﬁe 1fﬁ'e 1Y RA Wgr g - tuti); é?sé am#‘?ﬂ- gﬁ iéﬁlvvl th
unsat ur at pendfirhereas amylopectin is a branched polymer of glucose residues linked

' . 20 by a(1-4) and of1-6) bonds.

Ingestion of amylopectin starch is known to produce a ra;iid and

prolonged rise in plasma insulin and glucose concentrations which has been
postulated to be detrimental to whole body insulin sensitivity in the long term.
In humans, consumption of foods which cause a large rise in postprandial
' 25 plasma glucose concentration is also associated with an increased
concentration of free fatty acids in the plasma. This increase in plasma free
fatty acid concentration causes a decrease in glucose oxidation. presumably via

the glucose-fatty acid cycle, which may impair insulin sensitivity.

N
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Speci fic enbodi nents include: (1) a nmethod for enhancing fat jnetabol 208 in
~an individual which nethod conprises replacing at | east 5% of the

i ndividual's daily.carbohydrate intake with resistant starch and at | east
10% of the individual's saturated fat 20 intake with unsaturated fat.
Preferably, the enhancenent of fat netabolismincludes a reduction in fat
accumul ati on and/ar an increase in fat-%xidati on. (2) a method for reducing
pl asma | eptin concentrations and increasing satiety in an individual) which
net hod corimmazy ob theyinventian | east 5% of the 25 individual's daily

carbohydrate in d f .

i ndi vidual's satlzllréagrgaéq' a@%?ﬁ&%&f@é\ﬁ%ﬁ%&%giyﬁg%{t 5éﬁ$‘ﬁipﬁ?§°? dl&[e%@g of .~
treating &R residtant Gdichsdndf @nsdﬁﬂmfcéd)t‘awbeai i3 revulsinnddsivatileceffguts sas
replacing at |east 5% of the indivi dual ' aily car bohydr ate intake with

resi st ant carkehydraied amd fatasnetabpliss. rﬁi’epﬁtﬁa\"' duisl has heepr shewns hat3o
I nt ake W t nyvgﬁlgtﬁﬁﬁaépq cilgtt igh in ¥eﬁl3t% é&@ﬁl aﬁgogﬁé)tmaaté@tfmdor% igQvering

t he rlsk 0 fn an &V conprisés re cing at
| east 5% Qéadsheolmdwedupd;stqardﬁdmd pbarshm)gdlu@dse conhedntratidns aﬁen ghealt
starch and a&(ﬁl east éO% of the indiyvi saturgted fat intake w.th
unsat ur at dBtag: as vglh s oer RIASHR IPEMe lﬁtgelfhé Tedugtion IRgplasme JepHR

dependent @?ﬁﬁ. %A’Hrﬁj’l
repl aci ng gP aﬁo@déifafﬁéae In ‘Erikﬁ %/é ﬂyg dai | car%g%%(ragabt gpfﬂné{l'gﬁg%w th
*resi st ant oftlipid depoditivn ixea\d'ntalé)ddpof;e tissue, rinhowrdadipose dissue anddmhistlei nt ake

w th unsaturated hod of reduci the randi al pl asma
Hcoé@ atigFs t %ﬂ?‘?‘fs‘ﬂ{‘gﬂnllé{:/@aée I 8LyRoBsTHSXAHESH "F tﬂ(;%g f ood

sunption by fﬁﬁﬁgl‘d‘ggll‘!';, #e@@h@&v\aﬁﬁbﬂ%smes '1ﬁ%8f1fs@rals§@dtn9 ridthbgast 5%

of the individua ac:l:r;‘i/drate I ntake wth resistant starch and at
| east 10%faf reighkatlngdtarbdhmlrahe fatanetabblsmi imt ark inddividwal mhichimatbadf at .

7 t hod of troll di vi,dual t h 15
et hod cofrRises fepeatin g ieas il Mt Sttt il GRERRRALS fotile®
car bohydr gfifh rédiatkt Widrbh 'a0di & RALt $098T SIHRNhdMiduERS batQdted! fat ittake

individual ‘s saturated fat intake with unsaturated fat. In a second aspect)
t he pi&semith nosaturated fatovi des a rret hod of preparing a foodstuff for use in

a nmet hod accord £ whi ch 20 net hod conpri ses
substituting co%g%lflﬁgﬁ?%s d\’ﬂeﬁ re5| stant starch content with
constituents W (1 £ fhégiodr R ehledticing Eﬁtcihst@lb‘dlmh mndnsimldmduul wigckone or
. all of the saturated fats with unsaturatctg Ing n 3 hi rq)? aect t he
present i methed samprises derlagingatleast % ridbeg s‘flﬁaala& SW
resistant jaLpl Qﬂt@%’s@{anlt %?a%h %gldoét Hz@?@ib";’ a&feﬁlé A dieRuals s8hitatelefat
resistant starch i1 s present a proportion o | east 5% by wei ght of the
t ot al 26t aimthke orithembsaturated fat
Preferably, the enhancement of fat metabolism includes a reduction in
. fat accumulation and/or an increase in fat oxidation.
(2) a method for reducing plasma leptin concentrations and increasing
satiety in an individual, which method comprises replacing at least 5% of the
25  individual’s daily carbohydrate intake with resistant starch and at least 10% of
the individual’s saturated fat intake with unsaturated fat.
(3) a method of treating an individual suffering from obesity, which
method comprises replacing at least 5% of the individual's daily carbohydrate
intake with resistant starch and at least 10% of the individual’s saturated fat

30 intake with unsaturated fat.



. Preferably) the unsaturated fat is present in a proportion of] atAl ka4
.259' 0 by weight of the total fat content. Preferably the unsaturated fat is
sel ected predoninantly from poly 30 unsaturated fats, with a good bal ance
bet ween onega- 3 and onega-6 types, and nono-unsaturated fats. ~~ A G
-+ 2004 The conposition may, for exanple, be in the formof a tablet, a
foodstuff, a conponent of a prepackaged neal or a conponent of a
caloriecontrolled diet. In a fourth aspegt, the present invention provides
a method for 5 regulating carbohydrate and fat netabolismin an individual

whi ch et hod conqyj gemetha Bf ?&ﬁéﬁﬂg the x’iékeof BBkt udlanaireevidas], twhithof the
I nvention. Specifitc enbodi nents inc a net'hod for reducing plasna

| eptin concmethost camprisesireplaning ek &@St é% @f yh¢ individuadis \dailygarbeitydratenet hod

corrprlses admnls ring.to the,10 g

ivent s on. PERE . Ot SRE Ang B éeetton e ABTBRRANR S el i oy
whi ch net hoﬂtmrm{ths_ﬁgaaﬁmealfa{ ering to the individual a conposition of the
invention. (3) a nethod of lowering the risk of obesjty in an individual,

whi ch s 55 et hod (Boapmethes afiowerng thagrigk of n@nrlﬁeubnmenﬁe%ﬁ?éﬁqsl on of
th t f ofepgRdent
o2 88y B TELRSL T KPR Dol ot 0By oy Socspantcn

di abet es met’f mnistering to
t he indi vi dindividuglangeidy tarbohpdratdintake evith cesist2ht (tﬁ)ckaamiaahhasblo%emfum ng

t he post-prandi al  plgsma gl ucose. and/ or, .insulin | | s in an individual
foll owing f anwﬁﬁ@ F B’; éhéﬂ Pﬂ%l“G%BB?atW’ﬂ ‘E‘ﬁ}lﬁet hod conpri ses
adm ni stering to al, | n

9 Oﬁl by CBf c&%’fﬂﬁé %bﬁ&rﬁﬁdfai‘?lh&ﬁﬁ gmease (a%)ij&

hod of of con I ng an |n npositton 25
hod morrpnkvslm ladais mnsamemdjmdnal féléowing fdoduednsampirgroby tthe nndmdlhaal

i nventi on. pres |nvent|on | so rov des osi ti,on,of,, t he,
i nvention f 1c§ &4 0 FRIPRGEESa Paﬁnﬁg afoeﬁﬁte 5??)&%%5‘883?‘15?1% E@ﬂy

i nventi on. clh?ohyd?ét%%tﬂ&vml fé@mftéﬁtt SR8FcHPERY 'a@?@asft RQopoe thé indivdmdsi tion
of the inventi In the 30 manufacture of a nedi canment for use in a nethod

accordi ng tseturatedffetiintakewpibcansatunated fatvent i on. 1,,, 2~~r 17 ‘
(7) a method of controlling an individual’s body fat composition which

15  method comprises replacing at least 5% of the individual’s daily carbohydrate

int.ake with resistant starch and at least 10% of the individual’s saturated fat

intake with unsaturated fat.
In a second aspect, the present invention provides a method of
preparing a foodstuff for use in a method according to the first aspect which
20 method comprises substituting constituents with a low resistant starch content
' with constituents with a high resistant starch content and substituting some or
all of the saturated fats with unsaturated fats. '
In a third aspect the present invention provides a composition
comprising at least 2g of resistant starch and at least 2g of unsaturated fat
25  wherein the resistant starch is present in a proportion of at least 5% by weight
of the total starch content.
Preferably, the unsaturated fat is present in a proportion of at least 25%
by weight of the total fat content.
Preferably the unsaturated fat is selected predominantly from poly-
30 unsaturated fats, with a good balance between omega-3 and omega-6 types, and

mono-unsaturated fats.



-s The present invention also provides a nethod of enhancing f1a? AUG 2004
_utilisation in a diet of an individual, the nethod conprising consunming in
a given neal at least 2g of resistant starch with the fat to be utilised.
The present invéention further provides a nethod of |lowering the 5 incidence
of obesity in an individual through thg stinmulation of increased |evels of
fat oxidation, the nmethod conprising placing the individual on a high

car bohydrat e di i i esl.st [ St iul Lpcr | evel s
of fat oxidati oﬁhf né#lﬁgoélﬁaflvﬁlhzé?&t K%rlr@tpﬁ%dggsmalﬂé% f%%’%v?ﬁ@d‘%%bérggl Bweri ng
t he inci déomsdstuff, acrenpenenit rofs) pilemekdged mbadhet € comddniehtofi  calorie-

i ndi vi dual tthﬁ cinat h(od conprising placing the individual on a high

car bohydrﬁ?‘éra T3 ch in resistant starch) to stinulate increased |evels

of fat oxidatiom id) bliRh! BShect ARt - pldsért RfbdIRACPrBlIdA8 8T mlelifod MpENLI ON
15 Con:gom tions and foodstuffs The present I nventi‘on provides conpositions
conpri &i nieavlating eaehohydrate earids fatnmetatlisim am caru isditviche] esthfcht metsodised i n

this specifjcati erm"resistant starch" includes those 20 forns
def i ned agéhé%%b%%&g?&lgﬁgoééﬁl c§ ﬁ&ﬁ’“l‘??sﬁr‘?ﬁ\ﬂf] &Wc’ﬂéfﬁﬁﬂ?n'and Mol oney
(1995) Food Ausspedifie efbodinenid dhcludet her nodified or unnodified resistant
starches or m xtures thereof can be used_ in the present invention. A
particul ar resild &nnethos: £ reducipg Rlaamy leptin congeniatiang| andyiswiredsing i ons.
Modi fi ed itot gta, St i e d rodu .SUch. as .resj st ant
25. mal togdée%xﬁlt?i ﬁg.a%wlga ogﬁﬁile%Hatgll S gn ﬁst%\égléﬁls%gr %%1%1& 1écigelnynagsutlot e for
t he pt@eseindividueha compositimasfche dovdrgtioni.ng resi stant starch. Preferably,

e starches h an ose content of at least 40% (w w), although the
i/l ose cont enta[%ﬁia F}?@% é??éFFaﬁ’é‘ﬁ %r‘?dﬁ’é‘%‘@r‘oﬁq{ THiE {1981 @bssity.sWhiGkes from
whi ch t hemstiddC ledndsridfeg e Rd BiPniekkrieN 84 - iAdRAGLAr Le e gtaeh is
from mai ze havi ng anlarryl ose lggﬁ?ignﬁgo%ﬂegtlﬁﬁgg(géa?3%9?%%?0@}.& at q?feg}getc 80%
(W w or WvepBeBt 90% (W w) . The 1?2 ~,1! ~ 2004 -s starch can al so be

chem cal ly, physj I reenzymcally. treated . or nodifigd. em cal
nodi fi cation cﬁj %Z’l“ﬁyméﬁ?&i?‘?’ T8 %55%8&185?@55’ 5 R& Wﬁ%’é‘f‘ggnﬁ" 1c
est erisf i cbtimd, caaiptises cadmaiistedigt td MEBALAGRId Y] Hi ééh'l'i)%ﬁtitolﬁero?oﬁ}e
Physi cal nodification includes heat-noisture treatnment) 5 Preferably the
resi st ant™¥f3HeMkes are derived or obtained from maize (corn). It wiil be
appreci ated, h a . resistant, starch goul d be used
in the present ?)ii\ﬁé?ri]lﬂﬂéjr? Bfig(?a‘r%i{lgqy%gf%dgf &8 elg?%ﬁl iq(eé)eggPr%ﬁ}#e eat ,

bar | ey, oaeBitus rint ianaliredivivhiat,e warich rinethod Woersrides ked pohist apdtieapi oca,

| egumes sugh.as ,peas, a others.including starches derived from
9 indvidtal™ corhposqgon o?t e invention. g

20 (5) a method of reducing the post-prandial plasma glucose and/or

insulin levels in an individual following food consumption by the individual

‘ which method comprises administering to the individual a composition of the
invention.

(6) a method of of controlling an individual’s body fat composition

25  which method comprises administering to the individual a composition of the
invention.

The present invention also provides a composition of the invention for
use in a method according to the fourth aspect of the invention. The present
invention further provides the use of a composition of the invention in the

30  manufacture of a medicament for use in a method according to the fourth

aspect of the invention.



i 10 conventional inbred breeding techniques or fromgenetically gngﬂf«l eeh
_plant species. Starches can also be treated to enhance the res1 tant starch
content by a nunber of physical or chem cal neans. Were the starch has
been obtained fromnon-genetically nodified plant species) the resulting
treated starch can 15 still be ternmed non-GVO resistant starch. For a
nunber of reasons relating to the regulation of GVO foods and consuner
preference) it may be desirable to use-&nly non-GVO starch, whether treated
or untreated) in conpositions of the invention. One preferred treatnent
nmeans is to heat Theegtesehitaliftertion rsprpoeites af nthodi of lemdaphingt fabi sture

nder | nogamHER e 1B AR or mSuetal AT Bt SR REEr T GMREI SR urc.
ar cyeli ng e auad Aéfggwpes?étsﬁ@ﬁfah WERBE FAHoaSs @dsadr essur es.  Heati ng
lg er OF to

can be in e or 80C) preferably around 120 to 150C and
moi sture | evel s The 1Prasent8im@ntionefusthén provides Honethrdpehtleweripg the

aut ocl aving and rapi.d ,cool i.ng can,al.so ,bg us 0 i.creas | St ant
starch eontRfifense Of Lhefdy infgn M@ﬁ“%%alaﬁﬂpggﬂatﬁlgqsqrﬂgfa%% _eég?%érggéee?ses and
condi ti ons&afs EPfa‘E iQn! &eaﬁ@uﬁs@céxﬁﬁn@lﬁx? plasingnhe eadividunl ohea hipte! of
resistant starch in the starch being treated.” Treatnent can also be ~ by
sol vent extadohiydrate aliete micheinf resistantdstercla e stimmlatesincransed devels of dat | "

17 A.., ..~ .InW) 94/03049 and WD 94114342) hi gh anyl ose starches are
di scl osed Qx‘fﬁt’\ﬁﬂilgﬁhﬁr‘%d%wgg’ia tant starches and include nmize starch having

an anyl ose cont eat meth&0#$ 41vb Wrovidetdvfog , lopRiingCthleaiticydeidgo dfoy-immulimr e,

réce starch having an anyl ose content of 2790 (ww, of nore), or wheat
@ o100y depemisnl (dipbgteomeRitve inman individial, tisamerhall SPTRFSING BIACHE, o
ranges of gtar ' : af.e 9 ced
raoratant DREERAAR ok A% cABepEag A Bln 1h reclstelt SRR BERNLRY

| equnes. Tligeadeddevelent fas oridatiohdnetheindividmaled to t hese forns of
resi stant starch. For exanple, other forns of resistant starch can be
derived from sources such as bananas and tubers such as potatoes and

nodi fi ed f%fﬁileﬁ <ER tiox%?fﬂ Ci?alveﬁ'ﬁg fications, such as oxidati on,
Cross- bondr'n'g—e{%'rrkrm‘l“oﬁ'wﬁ, fication, acidification,
dextrimg sation and the like are well known in this art as being suitable
chem cal treat ne%q%g Sim | ot her nodifications can be induced
I

rl
physi cal | y~CBPAj g P&‘:‘IV ther nmeans well 15 known to those skilled in
the art. It may 'Fhégré%%nt«'ﬁ@éb'ﬂioﬁ orovaded Yorpesitiogs eomphistpzlyigh levels of

susceptibility of the resistant Starch by altering the confornation or
structure tesisthrt starghoand wmsatyrrted fabicl ude acid or enzyme thinning and cross
bondi ng usi ng di ' il t i uaes théwr mal

- anneal i ng. 20 Nb‘é?p%%gﬁgﬂﬁs Sﬁgﬁﬁgég?%{t@% t/ﬁg%} z%ésf{)t&%%&?géufﬁggl out by

mani put@t i foansfddfiedcay REa| RS2 RIMmand RS as defintd inBrosuc Meatight @aadi on

hod K to th t t h d by..t.h th | d
i abl MolRe (885) BeAvHAIR f3n 27 pdher bg: TMAPLE SFEROLERATCH {'o
derived f r%ﬂ?ﬁ?ﬁarc@%%ﬁﬂh&r%ﬁ:er@&é@{ E@hse&%fﬁle tprkdent 3heentivieal,

| egunes, potato, or banana starches e anyl ose content of sone
starches apgtizutart eesetanelstireld ¢am thee thespsiduct ef aneltipdo rmedificatinas.

preferred emhodi pent, i s the use ,of, st arches, havi ng,an anylos of at
| east 409 }gﬁc{m TpEistant o3erc ?%rleﬁh’fiﬁ éi"??jﬁloéﬁn (Pégﬁi\]/@a wc&naﬁﬁfeggsttﬁvarch
has begn f L particularly suitable for the present invention. In 30

many sftarch-containing plants, the anyl ose content does not need to
i ncrease to the Onghforeyef sefistand starchni pasticulagivdenitelle forethe cPIgEsRInst rat e

the 11 Elggnggﬁq; staérgch containing resistant starch. Preferably, the starches have an
amylose content of at least 40% (w/w), although the amylose content of the

starch may vary depending on the plant species from which the starch has been

30 obtained. In a preferred form the starch is from maize having an amylose

content of at least 70% (w/w). at least 80% (w/w) or at least 90% (w/w). The



properties of resistant starch. These properties are likely to1biepjugurgglg4i n
_wheat [+3590 anyl ose], banana and barl ey [+30% anyl osej; potato, |egunes
and rice [+2790 anyl ose]. The ampunt of resistant starch can be denonstratd
by the resistance of the starch granule or starch derived nmaterial to
attack by , 5 anylases, irrespective of its anyl ose content. However, the
anyl ose content can act as an indicatog_of whether the starch granule wll
exhibit this property of resistance to anylolysis. Miize starches having an

anyl ose contept of .at | east .70ayo_ w. e 9 ified | east
90% (W w) %gpﬁaé‘f glsp g e‘?‘ﬁ@@é %ﬁ%‘%%%%oerﬁzgﬁeﬁgy %l%gé% ei\llve_ ‘g&%?d starch
granul es fekdthirg] '@dHsicalionSEa Che bihexidatiorn, uomas-boading, f ethstificatiomdes

unsaturated fatty acid esters in both solid and | ig&;i d.for TPﬁyt.erlms
fats, oil sestdrificapionsi aeidifiratipnpidpxtrnisationd qmnIuxEMEs o thETRYE net BY§ICR

Preferably e f.at .i no- r dn@t, @ poly-unsaturated fat, an
i 5 onega- Wé’?{cagpndﬂé%gge% @Qfs%u‘?‘%f’ﬁ arefn\i/l'eget able triglycerides rel evant
to thegpresent ippfRR4RIPtheNekistmtt ftambeshirai derivetlr omobexided foemnepizer ui t s,

nuts and other plant materials, often obtained by mschan{j cal ex%l ing
and/ or sol (eern). dxtwidk b eppraciatedi bewarete fhat ether SPREGRS P4 PSSR A or use
in the prese i nvent, re il i hi Aledraalsd 1{Meei C
vari eti es,°°§‘@é/bl%eanus(r)éla1 ?&2 ecgf#(%&ksgggé%ﬁﬁl' c?ﬁég 1§§ 1ElggiguteI:lseedl. oi I including
| ow | i nol egpirghiandwhieltbatlegj ddtediritivale heize aidaicertubensdikeipeiatoes #&dudi ng

o el es [T, ez o oLal by i) ABan
oll, rice : 0 ¥ Ol , al m Ker ne oll.

Srse et b ook i Pt SRR LA RERH
S0 PR i TedhieEhdgtep oo mjepeually caifal et |1 (he

processi ngspetiegattle) sheep and fish. Preferred exanples include n-3

pol yunsaturated fatty acids (PUFAs),and n-6 PLTEAsS.. S i il.s.

Conposi tions acS&IGHAS CAalsy G&F"eaéé%fo PRGRARE rﬁgﬁﬁ#gghrﬁ 8%@5\3@?5&1 of

resistant Sdb&NofBylkaNorl EidhitePndisal Wit dhd stardh iaspiicenoslitaimedof 30
e/ Tat con

car bohydr a ent conpared W th typical foodstuffs aé‘nd dietary .
r. ~~ ~ from fongénétically edifidl plamppipenest thespesulting dreafed ¢ 2% ons of

t he present, jnvention comprise at | east,? f i t g of
nsat doat it B TRt nEBIRAe: Tr Bt cbo i 3 BRI e Ridte gl RRE €0 O
of resistamb [Sh@AaEBn 63 CVI &Risaind bendimer pleféteacer wgnay berdesireblentoi s t o
repl ace di et ac;g 5 starch of the non-resi at ant t%/aﬁe such_as .@n’l?n&o&%ti n
starch) wiuse amdyinonBMG stardh whethexstrpatedgrrunireaied, IRROIPRIIUP Starch is
present as, a si.gnificant proportion of the total starch content of the
conpositi dﬁ‘."e%‘?ﬂ'exarrpl e the resistant starch may be present in a
proportion of aDdepaffert@ibytmentghean isttochendtrant stazel in ganpregence of

preferably at |eagt 15, 20, 25, 30, 35,.,40, 5 60)...70 yot. . 809 Y, i ght
of t he2® otmpistursr dipat-sppitinre tesatment) Yhich ‘cap ‘?éFéier"%S E’Kaﬂo @“g’gauegt%mvte

rchis A uRiny B8 | Qiirebphéiec lovtpdsitter prdsyaireat e
i}tent of%ﬁ%gg%#}%%smlo%?é@ﬁ%gggﬁglgge&%%e resigtag:tr t}Zdrs(I:h mta) be present
in a propouideselefated nastsire, 590 ¢yclingi tgplnigues fBrough 1f’§£‘?%ﬁ?ﬂﬂ%§%‘r ont ent

preferably | east 1 5, 20,, 25 30 , " oMgidght of
t he total @%[B%P‘E}Hﬁfrd aing GRphe I ng%d%ngfflg)gi rgt%an(?@’s g?fglh%%% g% may be

i ncl uded i {36 5pANRAT thbRSredE feléles ADitb oM meterably 20ta60%n Repen
fat/lipid content, conpositions typically congprise at l|.east %8 o; h
resi t-starch .

unsat WSat exhitbelaving andsrapidicoelingcan pdso & 1§pd 40 dBTH5BES th%o conpri se at
| east 3, 4 6_.or 8g of ;un r ; | Bkedse9@dnadandiisorssuich 20
as nargari‘??é’]?é.nthf %tng&eé‘f é‘i’@gtog o&l&jg%l%%tg %ﬁgg}?%::eﬁedefsat such that, the
ratio of ras i @ingsababhicve thedbsirat Rtréate inghé leval af sesistant stagrim)

al though the ratio can be narkedly different for an individual food which

i s used i rtheistarchbeing trettedhe diet of an individual. Since one of the ains
of the present | | Qn.d ( UE-8ioth th afeInave fats nerad/omr at ed
fats to achi eve&?%%p&déengi ?den; a?rée?)t ggg"fccs%é‘?é]};etcts t hat have now been shown to
occur zghenmbedrslsfasghthastars.arch and unsaturated fats form




a significant element of an individual's diet, it is preferred{thatll? &Nt
~unsaturated fat is present as a significant proportion of the total fat
content of the conposition. For exanple the unsaturated fat may be present
in a proportion 30 of at |east 250% by wei ght of the total fat content,
preferably at |east 35) 50, 75 or 80% by weight of the total starch
content. In one enbodi nent, saturated fft ,1 ~AUa ?CC~ -~0. is
substantial ly absent fromthe ;conposition. Types of unsaturated fat that

be included j bed. above., Conposi bi
further Conpr i sdnoliBHHE ORh LB SR R P ™
sat ur at ed mga; aré %Qfdfdn@gst%ﬁes Sand i hAMHBS naMeN 8¢S havi®y eel halyéess)

trace elenents and ot her conventional additives. Proteins, particularly
pr ot ei ns recmtsnanf &06/0 dw@e)stolrcmomcpatrnﬂhhdly BQ%p /s )peTo RATAS TiGE frté%'lhst ant

r ot ei ns' e includ i ornance
gr utili sa]P‘?‘Bﬁg apfara seo?oqtﬁgggf %&’?WZQ Sf ﬁgoﬁéﬁen&gggér%%%tﬁag)} {
t he conposfyigbrahotd Emirtlysfidrepartidalargionhidr siverahges dfestarchpl |hedu%s a so
suppl ement to the conposition of the invention in other elenents of the

diet) so témemplossieqient of fA% yoromose |andseahencad rRsistant eiagah CABES ent s
d ty
subst ant + abeph AHEREE MR ale, bARebIKAR IoBdrabS, | THIE MOLntch 30 BBYY, ©

are pref erigdibyver| Battdd tothedehforms @f a¢sistant mﬁaadde meplemthbefm afed.
This is of particular i oréance for s5 overweb ht, or obesg g@lé ect on a
wei ght r edigsistant starehiGaarpe dexjvechiTom SPUICES SWERAs hananasand tp

rit 0onaés g{o%g ﬁgt pﬁdq&%%ﬂf\eq 6f“ recommended anpunts. Vitam ns and
aera 3 e conposition in accordance with the limts laid
down by health ﬂhdmltall emodiffoanonsrposxudhon af tdmdﬂmon,nv@mQSSchOndmyg,

conprise a commended, yi tam ns al s e Vit pically
i ncl ude A etéﬁ‘PF 1eatjory 188 er;fgqa,tx@naeplg)l rﬁexﬁgﬂpﬂgqgﬁpﬁla@gqﬁke Bicot n) C D
E and K. heum Naralis ik las EéngCﬁhialSlé %'eHHEal' HRBmAAEC. SidhAg, otiedber,
manganese, chrom um and selentum El ectrolytes) such as sodiuny potassium
and chl or imedificatiane cahé:eandsced]thusmdrlyc@muqalimair bydather vaeansr wels al so
added in reco n&tgg corrp05| tion of the invention may take any
form vifi cH®O: IHL}%H or ani mal consunption, such as a foodstuff

or drink. In ong Wb@'ﬁé‘ﬁme!ﬂl&o%@@@ﬁlthe degtee &f Mﬁﬁl’mpﬁbﬂﬁym ichis
sol ubl e, suspendabl e, dispersible or enu]sifiable in a wat contalnlng

i qui d sudhe Zesigtantastarch byfaltesing: the spnformation et strugpie Qicthepsardse,
compost t 1 giy, 1ePQneﬁftt§eQCfdn of, B0 CHiBhRT A" LlosE Y dﬂg hiiget g2

nutrition’requrenen erlo of tinme,
such as tifuﬂehﬁhaals reagentse e kpat/iineisttme tlbxeatmanbsandonth&mml bendea/lmgad into

sui tabl e su nits of dai |l y dose f erab) oury to five sub- ts for
wonen 24nd M%Q}%CFBOQ&f g%?o F#/l't ?@%?alﬁ%e él é%s‘& "‘%ﬁocfh g ®packed
ﬂar at el yrhef g oPﬁfekﬁQrdh”tQué ?n&ﬁ?i%ﬁﬂ@n xﬂéthb&?ai%aléi@@ﬁ toithe 5 be

vi ded w nmeans for aportionl ng such sub-units. In another preferred
enbodi mentart amdestandmmpmdmed)bytthesa mﬂéhoda)WQUéd helsuifable fentthe tnrpenmd|
preparati on i r)aa wat er-containing liquid, in which the solid ingredients
are di ssol'Ved"Chspended) di spersed or emul sified in an anount of 10 to 40

wei ght % Wen phdgetd '&e%&fstéﬁt@l@ﬂchpfsed@ﬂﬁéd @ibm maiaé e sotgHufmrride)
drinking, it will usuda af/ conprise a flavouring agent as dj scussed, above.
]

In a 26rt herlepnoats reiticale; tisheasmbrguimmeonPYIRL: el PAGERR SBMChRSy bas ithet he
f f hid t Ki
o O 2 ik EETEEE o b SN0 B a3 b phbBmeokl

as a | ow content, one preferred embodiment is the use of starches having an amylose

content of at least 40% (w/w). Resistant starch obtained or derived from maize
starch has been found to be particularly suitable for the present invention. In
‘30  many starch-containing plants, the amylose content does not need to increase

to the high levels found in.maize in order for them to demonstrate the



fat spread or margarine. s5 Conpositions may formpart or all off a AUG 2004

. _prepackaged neal, included chilled and frozen ready-nade neal s.

Conpositions may al so be fornmul ated as tablets. Since the quantities of
resistant starch and unsaturated fat as well as other ingredients such as
binders and flavouring agents result in conpositions of at least 7 to 8g,
the 20 tablets may be relatively large. Consequently, the tablets wll
typically be formul ated such that they can be chewed prior to swall ow ng.
Alternatively, the conpositions may be-&ubdivided into a nunber of tablets.
Thus conpositions of the invention nmay be provided. for exanple, in the

f orm of copsapeetiesrefiresjstaint stkrsh. JDBvade rpropedtidsetrs likebatd be ffoand in mteatt i onal
25 suppl e and animal feeds,.Thé co sitions, may formall or _part of a
calorie Cgﬁ?%iﬁwﬁpgpgapwa %%hﬁﬂ%y g"'gg?(}%?qn@f%ﬁ}itﬂoétpege%s Ay an
energy con . =t r , al per
day) such g?%?im?{ggj g%%ohﬁlggﬁggéb@glg;ﬁﬁfgg@oﬁﬁp %@%ﬂﬁg?ﬁiﬁ in

resi stant masiterreasd thesastarcltgranfile or starch 1derGmdposateriahstoofattable by ,
i ti f ood i gh. i i st tgrch and turated f

|t enaet 2B 9saP gbbeil o't BBl bRRlend, Yise Rl bR P BhneRl; ' °
i ntake in tdieattoisnanh indiedtopof wditvédihal starcBgrafiBle Wil ekhisib 'uﬁyigﬂapér&e

necessary replacenent is to provide nutritional supplenents , t'oget her
with a redeltesistance tq@amilplysss of food or particular food itens in the

Cems 1 whi oh cHEke. gl ivind B8 V1R ARfed ot B ekt T 0R W 2been
Wi fied thapr80%dev/v) forcddbastfo0sh (/W) are poefdrrbe el theod stashadt edritasii ar ch

unsat uramd fat .(and | ower |evels of non-resjstant starch carbohydrate
and satlur okigh levals of starokgrenylespymingresistantstarchnyent i on provi des a met hod
for produci ng a-@pMpgs| 9] I L t [+ SES:
replacing (i) sone orﬁ{al&ﬂgtgﬂtﬂ:zatgar%@h&ggéﬁquhg@% en{!l fggg%)%%‘s;tll?ff or
drink withbothsolitard Haidcformn@hei teyms date, oils,afatty afcidshend dipid abmdudest

content of, % fgodst I}fé or drink with unsaturated fat. '' 15 The presént
i nvent i on BH&ER3RESGPHERETIGet hod of preparing a foodstuff which nethod

compri ses_subSt iptufeldily OB 19f is PR 0 RRIMAD N & pi-ArQ8Rd TRY, Sl 000

conponents that have a’ higher resistant starch con stituting
sone di5 aldmega-3 fat, ontorahegh 6 fats Fatthemmegetablatteiglyicatides oelayantota ther ease
the proportion.of resistant ,starch,,|ncr e the,proporti.on, of 20

unsat ur at é?fe?e&téngﬁﬂﬁ?%v\g? "fiﬁetgﬁf%ﬁbiaﬂpﬁ(ﬁ%iqmssﬁfega sp AT FHE ey pe
achi eved Wyther pline rasisials, WieNowthirledOh# HheEHshihlr 3] RS Wndfdrugstvarrd/ or
processing of Ingredients, internediate products or ‘final products to

i ncrease teAdragten.st Bxamples rwhichnayeopa nly suitableaforcuss dntthe pprgfemtussi on

of sui t abl;g, SMULERS AlnYvil JFSIRIARE HER A6 ARASEY vifgi&d 6t
- . 20 cottonseed oil, canola or rapeseed oil including low linolenic and other
modified varieties, flax or linseed oil including high linolenic varieties [Linola],
maize or corn oil, olive oil, peanut oil, rice bran oil, palm oil and fractionated
palm oils, palm kernel oil, coconut oil and the like.
Triglycerides of animal origin can be used in the present invention and
25  include those obtained from milk and from the processing of cattle, sheep and
fish. Preferred examples include n-3 polyunsaturated fatty acids (PUFAs) and
n-6 PUFAs, such as fish oils.
Compositions according to the present invention comprise high levels
of resistant starch and high levels of unsaturated fat as a proportion of

30 carbohydrate/fat content compared with fypical foodstuffs and dietary



25 unsaturated fats is provided above as well as methods for 4 ?C[}j@@lsﬁ_ﬂﬁg t he
resistant starch content of starches. Preferably) the resistint starch
content is . increased to at |east 5% by weight of the total carbohydrate
content of the foodstuff or conposition, nore preferably at |east 10. 20,
30. .10) 50 or 70% by weight. Preferably the unsaturated fat content is

I ncreased to at |east 20% by 30 wei ght_ggf the total fat content of the
foodstuff or conposition. nore preferably at |east 30, 40, 50, 60. 70, 80,

90. 95 or 100% b iGN @ L T =~ i~ ; fQdst uf f s
or conposi i?&ﬂf@nﬁﬁg)eég’eﬁlf‘%%}f'é%f’%g? SOH%rort;aqxefpggs nﬁﬁ%@é%ﬁéﬁlftechni gues
known in tR@s@dd of RRa staréh and 2paf uingathidéted faDodst uff or conposition. The
extent to whi ch t he resistant starch and unsaturated fat content is? can be

i'ncreased will vEns compenifiers may Gasppriss pbdeashy, Wly 19107208 R amount
f i stant st h | t.k i | ' :
wei gt ancERE andia Oaf Bf HEE aihs B WetieSoi I aboBA loPrepity dietaly,

about % 5 Ymivh WeithBtnonfheistari typansush ascamytopeetin sthrdiy, ewithnrepisient
increased to from6 to 12% btg we] ght ., The anoynt, of fat nay be i.gcr ased to
at | east 6S@rch. 19 isoPrafeITeshithat SR F8SiEIARd $HArG R 1% PTPEeR: A% IR ER R al ity
foods). M : |3t r %bng?-&;ﬁm.i FBrAskaeplectheof the
pr esent mé@%glﬁtl)érjlﬁ i°ﬂ§ %&%ﬁghﬁgﬁ’ 6f)?ﬁéan I ndi vi dual tgy i?ﬁ%ﬂr) easi ng
their resisiarntstachmanbapeesenyit & eropurtionsafiat tleast ti0pe by avaight efithes f at s

i t h turated effects t ' t he desi red I f
exanpl o, 1A RSP Rt BRERRY Liap i A iy b, TEBERO%S"
ﬂyu t %f&«%@;ﬁt@éf Yhe fdt&l SstarBRY cdifehf) C Seagsiadlyast BOpiefdrest thdthreshreant

i vidual "'s exTsting dietary intake. In particular, the proportion

of
resi stant starchcl presentase signifieant| prapertion of-thedots} wrshehydsetgiconient ofhe

proportion,of 20 unsaturated fa S Y t I ds
relative t%"et S?QPO%}]%&nar ;Ft Fat™ gké%ermrgﬁg{e%?ﬁlt n%{rgiztglsg%g; %%i E%n%ﬁlr g&] gt i on of
an i ndivi %&%bbﬁi&i@ﬁaﬂﬁxstb% by Wvetgteicbfaht hetal barbdhydisaé cdntent,gupfevalslly or by
a single food approach where cog})ositions of theoi ré\g,ent i'égt %EF in, .
resi stant ait leasth 18ndourdfatlds A% at® 80 68dpF (PR SYedel & O total
di et pro ' e ' ; | : : ebe
provi B BB YrEBaCapHE TGRS BE SELRNE LRt (BACHELTRS IRURRE e ot e
fats such amnpsditjomsaicdeteioed atidve. aci ds may be provi ded by another food or

been apect {1 ol 15 TR i B RHIBE APEkorCHESPULSR pcrlh Bgmily fe
provi ded tlggﬁt%e{;f kBt tBdifAY of P GRfhivAEAY | Fop bxhinpde cBhifibsitions may
pol yunsat urat e atty acids.
comprise at least 3, 4, 5, 6 or 8g of unsaturated fat [higher for food spreads such
20 as margarine]. It is preferred to include unsaturated fat such that the ratio of
‘ resistant starch to unsaturated fat is from about 1:1 to 1:2, although _the ratio
can be marked]ly different for an individual food which is used in the context of
the diet of an individual. '
Since one of the aims of the present invention is to replace saturated
25 fats with unsaturated fats to achieve the desired metabolic effects that have
now been shown to occur when both resistant starch and unsaturated fats form
a significant element of an individual's diet. it is preferred that the unsaturated
fat is present as a significant proportion of the total fat content of the
composition. For example the unsaturated fat may be present in a proportion
30  of at least 25% by weight of the total fat content, preferably at least 35, 50, 75

or 80% by weight of the total starch contént. In one embodiment, saturated fat



f 'l 7~,~ e~ ~n---r -14 The desired netabolic effects inchupeiiedlded
.post-prandrial plasma J. glucose concentrations after. 'meal intake,' as
well as lower plasma insulin levels; a reduction in plasma | eptin
concentrations together with an increase in satiety; and-a decrease in the
{evels of lipid deposition in white adi pose tissue, , 5 brown adi pose

ti ssue and nuscle itissue together wi t 18 increase in gl ycogen synthesis in

the liver. In addition) we have found that transcription of c-fpos s
nodul at ed i5i Hypstandisdiy gbsent drpm| *&ﬁ.e;?%?wﬁeflha'rm 0% Hﬂf?@%‘ﬁf‘r’gﬁéb?tal

hypot hal an I : ~ ) I t hal am ¢ nucl eus (PVH)
arcuate 1%}/’%83#@11@#13#’%%%:F%@o%@%%gb%%?m i al hypot hal am ¢ nucl eus:
(DVH (see Fi gur &diipositibas mdyafisxtheptomprise caxbohytrate sounsts wéhem tn
activity (Xin et al., 2000) Brai I} Resg;]gr_ch Bul l etin) 52t:@ 235- 242‘%\? 1Si nce
these regissistastt tstarchr apafusated k fatin L9VRNEDE a 28BRE: | MIAMERS o JHIH O of
ener gy bal sgah.lLet ¥ , S ti - r b3t | PiAbins,

acti vi t%?/ n@ggﬁ%lﬁbqacﬁa\l;?t éle#] e%lgé?r g’le %ns&?gél?%%’?qf ??ta g%¢ by di etlg?y

changes i spdrtipalariyniproteitst beststante to tdigestiore anit teraed Gyrpasst prateiRstor t he
changes in satiety and plasna

in, t ti X i st t
starch andl‘efiéialﬁoﬂ’fc&ﬁ’fn_sof mege a&%ginle in!sn%i‘lr‘]‘géfetrﬂ?eé&?‘ggr afﬁﬁ’ﬁwﬁ{lyﬁi‘n%‘é@;ts o
| nvent | on gl iAo rd}\ﬂtﬁgstaﬁgégqgan{,% th oM ifigFeldnitslasd Robpresént

met abol i sm as we as. or“regulating 20 the nechani sns { hat
.regul ate siat itet yomphsisionsot the imatenyionc they etiobld acmnallythe svpplies ahea

i ndi vi dual i ti f the i ti, d/ i LAk Vi I
m:@ch RRHSTERE ten B eorBpoRBop e ‘Spantnn th FhEYReAk bf theiRe? on
ared W fhat Qﬁiaaeﬁaamupﬂfbf al%s Rt Aattohabingradienisds @nsured. b

placed on a diet such that i the conbined neals, the conbi,arled rrefall S
contai n attheeampositiop afithevinventipptisintendad ¢a s8pPlyt @ paksientialparhg T'hegher

t han a conparab al _gont aj,ni ng. is L i i i bl e
starches. PPYiRERRELA TH0rS THta0PYichel dHReUA ol pietaBRL biatedt 45 ThC)

pr ef er abl yseahrdt@agtakdOtHaresTscaibd dWidedir Bhisr Bbbf parttnular &@ipsfaygceder t ot al
resistant starch per day with neals providegpan i nproved. f

) at e e
- 15netiEbol dvemweight o obsaersbierticer s Waighti [ganrUpR dfeadment Ry PRIEE $hif o
nobi | i sati.Qn utglisatio St 0 . f: ) h3di seduaippligdefigr abl vy,
t he hi gh c@?rﬁgﬁg‘ér at!" é{ di%ielt %sg{%h?ln égg?ﬁs%a;lt fsrlgg‘%g?\ﬁﬂgr ovi des p(p
appr oxi matekymoitddedidmomtsbe hi gher or | ower) of the avail able calories

| cast 20 0, ovel uesaey inasnly ey beiaddedsyte chpmmstio R fea e Y

| east 30 gw{tﬁS{qjet BidhitS AL RORR HAhealthe aGBibsItER! ITHe QbnfiosttiastofSthe of
resi stant starch, preferably at I"'east 10 g in a single ggl wl] also have

a beneddi ciiavertidrentaygompriseeald renprimended yitamins and minegs TROMIBPIRS g et

may al so cofpri se .an .increase r gROK.i,0 a e Brofigr abl y)

& armuntwgf tmgﬁﬁﬂrlﬁ'f:@'ﬁfefg‘rd?ﬁ Bg’e&%zé? oﬁé %@’hhﬁﬁ' gtalf1 @S%TES%IE of the
i 1 abl e wighiar ted, fe @pdf Rl TAE empicwisoill hypicaly Unshtder mbrdzinat Jodinee

pref erably at | east 70% Respiratory_ Quotient R(% i s the Hoi ar_ratio of

carbon di osqbbgr.(m@zganﬁepmbwmt@%ﬁywum:él% elatare P UGHARE (FPEY | o

vari esdepengl ity ol 4 DRI IRE Oka S0 Ui 4l Bitlehl RAdeRtohdICadditlves G when

oxi di si ng K e sol e energy source Is theoretically 1.00, RQ
when @i dididgddddpindiecammédrmieddraoan®r gy source is theoretically 0.71.

M xed diets will_ produce RQs jch vary between the t 1 retd

val ues. 20 The H88HORPRHENR Oﬁhéif‘%ilﬂv E’talyatlage Pﬂgtsfgfrﬁ\éw%ﬁﬁg Sl?lg)%g?éed in
‘1 ndividualg mw&gﬁﬁirﬂme?com%piﬁenf esicht adta Thadshff seedimigule dri) . .
This indi cal es at the

resistant “starch is causing a shift i'nasfp:flgtlﬂ
mobi | i sat iembddiatent.avther sofnpbsitiandasi en povedery aptshiyer #dchxis € Thus

(1 preset LNEN, O PLOM oS & EIAGH! 8 o' AU 01 ARY kol el anal

conpri ses
30 water, coffee, tea or fruit juice. For such purpose, the composition may be

packed in a package intended for covering the total nutrition requirement for a




replacing at least 5%of the individual's daily carbohydrate § gt A8 240t:h

resistant starch and at | east 20% of the individual's saturated fat intake
with unsaturated fat. Preferably at least 7, 10. 20, 30, .~0) 50 or 60% of
the individual's daily 30 carbohydrate intake is replaced with resistant

starch. ~9 7 AUK A"~~~~y -16 Preferably at least 5, 7) 10, 20, 30, 40, 50,
60 or 70% of the individual's daily satlgrated fat intake is replaced! with
unsaturated fat. The present invention-also provides nethod for regul ating

bohydr at d fat t abol i | ndi vi dual , whi ¢ch '
b ovi d ng- definekeenod T 3% suchas TR AR S Wazk! Y ERPRaRS SR IdERS as
resi stant i Cehdgﬁ‘@ecﬁiw %)%%Rﬁo%wﬁn&@%fian&hﬁj, degk, pref@hblynfoai aoafive
at. Typically) t

unsat urate e anount of resistant starch_provided as a

Propor t i onsg-ugits Ifyr vaneaard foue to sbakeb-ugits for men pergdaily dpsaget whinhyy
f bly f 10 to . 60% . Ex d . f adi et
P o brel are BRpkeq aebuis uhelant bapecmokad i AR, Fins Pockbalf )

{ypicaly beamvidb® AR meBfieldapbliodingrsuth sdblimtsol the total diet based
on cal ori e content. 'I;gpl cally, the anount of unsaturated, fat }%ar,ow,ded as a
€

proportion of dain andther praferkes ¢mbodiment, thmgemppsifiopPiiihe SBURRUONSH ap| y

t | t 6 7 : 0% f i jet, it
'S prof er r BhufdptiEgnah RiehetetBa € S SoRELARPARAR On WK ot et |
typically {gs08dibhtst Sre3fEHlved) GlsPended, déeamrseDovemdNdified inlam amownt af et

based on calorie content. The conposi tions and net hods of, the,ipyention
may be usedOtto 4mweight ¥ncVben tbedigmids ﬁémfé?mﬁgvi)ﬁ?@?r%?neﬁhgﬁﬁlé%?mof f at
i lisation.in. an:indjyi I P : L QBed Bbdvat
unuft tiaH"'Fang’ ﬁ%‘pﬁg‘\% | oc?soérfl ﬁsses%g,gp%‘?%%agﬁtgagg%‘%@gzue and/ or mnuscle
tissue), and/or mnaifighenembbdinheit, txeé datripositiomhof bherinyveintiopvindg heedh by a

o O ke SnRen B & SRk B B A i a7 025
ootV PRk LU SBBRE Pl lbepotsoan, andloyaal . 4
fat spread or margarine.
15 Compositions may form part or all of a prepackaged meal, included
chilled and frozen ready-made meals.
Compositions may also be formulated as tablets. Since the quantities
of resistant starch and unsaturated fat as well as other ingredients such as
binders and flavouring agents result in compositions of at least 7 to 8g, the
20 tablets may be relatively large. Consequently, the tablets will typically be
. formulated such that they can be chewed prior to swallowing. Alterpatively,
the compositions may be subdivided into a number of tablets.
Thus compositions of the invention may be provided. for example, in
the form of consumer meals, drinks, powders, tablets, health foods, nutritional
25 supplements and animal feeds.
The compositions may form all or part of a calorie controlled diet, for
example a calorie-controlled diet having an energy content of from 800 to 1200
keal per day, or more than 1200 kcal per day, such as more than 2000 kcal per
day.
30
Production of foods high in resistant starch and unsaturated fats



mellitus in an individual. A reduction in the post-prandial gt {r_(‘B gb ose
.and/or insulin levels in 30 an individual follow ng food con ?; gn%@ t he

i ndi vi-dual ; r Al~~1( ~ii~~ ~hL~ "' -17 Regulation of an individual's
body nmass (for exanple to increase or decrease the individual's body nmass
index or to maintain a desired body nmass index); Body shaping;, and 5 An

| nprovenent in energy utilisation duriRig. exercise such as sports activities
e.g. to inmprove sports performance. |ndividuals predi sposed to obesity or

non-insulin dep?ﬂﬂﬁﬁ&siﬂ%@{%ﬁ’ %fe riﬁkéﬁt&_d&? aﬁan%oataﬁﬁkﬁcﬁgh% thgsidhels Aeha

1
means of preventing or aying the.onset o e di sease state. Al
i ndi vi dual endalunsatiyratedf fats iang ihtexdedhes e Pardalndr tfudinseplanemehbdor tthese

changes to the djet as, part qf the treat t reqgine,, The esent, Lnyention
i s appl i cRree ra%@%?%t 1&#?3(6 snwﬁﬁbefgﬁﬁbdw% Rg WWB@@% f eed,
food, sup ] d c | GRRE : sent

I nventi onpélcgl[f%gfplgca@l {/19%%% ' cgﬁlée&?%&atl *Sné%g‘%r"angeélfﬁf"éﬁgﬁ&g?“ﬁ%ﬁ%ﬁfcent s,
young &dultogeth#B wich adredaetion df qagelitiesioddbed dropartjedlandobd dtdrhs émthbout 35

to 50 d old dul t 0 f . Th i tur, f th
Lo 50 e S S (ouel 30 ente of e, Tte e se Tt tho
treatment .iﬁﬂghﬁﬂgtﬁx%fc ryd}gievétgd;?dt c‘bﬁ‘ﬂ@t&ré}ﬁpcgﬁﬁ?y}plﬁgfgnbﬁag Bash odigkgr m ned

by a dietician, ysiclan or other suitably qu person. Throughout
thi s specitbipratiders faodstes witteincvedsedtlevelg dfresistant astaxcheand20nsaturated d

"conprise") or variations such as "conprises, or,"co I s ng" il be
sunder st ooé'g? Erdrgwerd W@Tﬁ ?@P%‘FW"BT“ %iagqha?%fbogyéﬁ%ggé isﬁbggtﬁd %‘Aﬁ step) or
up .gf el enent | : i her
o (o cgor st R e Mot Rayertin BRyvAR A HEHON B Do L e der
that the woassusitiomostis inventiynwehichrmethodacdmprissbereptaming (3 Soprecéreall ed

i ngs, CHAREIFRPERYJTRIACoRIERt OF onfapOSHRI 18, Al v g BEGRFIBEPORES! ( he
o fsfRE PO BB e S oty Sty
concent r atimsaturdedufas for each di et group (n=7) are expressed as neans s.e.
15 The present invention also provides a method of preparing a foodstuff
which method comprises substituting one or more food components with one
or more food components that have a higher resistant starch content and
substituting some or all of the saturated fats with unsaturated fats so as to
increase the proportion of resistant starch, increase the proportion of
20 unsaturated fats and lower the proportion of saturated fats.
. This may be achieved by simple substitution of ingredients during
manufacture and/or processing of ingredients, intermediate products- or final
products to increase the resistant starch and/or unsaturated fat content. A
discussion of suitable sources of high resistant starch content ingredients and
25 unsaturated fats is provided above as well as methods for increasing the
resistant starch content of starches. Preferably, the resistant starch content is
increased to at least 5% by weight of the total carbohydrate content of the
foodstuff or composition, more preferably at least 10. 20, 30, 40, 50 or 70% by
weight. Preferably the unsaturated fat content is increased to at least 20% by
30  weight of the total fat content of the foodstuff or composition. more preferably

at least 30, 40, 50, 60, 70, 80, 90. 95 or 100% by weight.



17 A~~~ .~~'~~~ 1s Figure 2. Post-prandial plasma insulinJcpnti&ht?@ions
.in response to a) cooked or b) uncooked starches of different anyl ose
concentration. Values for each diet group (n=7) are expressed as neans+
s.e. 5 Figure 3. Increnental area under the curve (AUC) for a) glucose and
b) insulin in response to neals of different anyl ose concentration. (%)
represents a significant difference (p=0.05) fromthe 0% anyl ose group in
the same category (ie cooked or uncooké®). (#) represents a significant

di fference (p=0.05) fromthe uncooked starch of the sane

|
concentration. (Eheuakoveofoodabisiok compesisions=PRY & Pé@&ﬂfﬁigﬁégoi@aheans +
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S ary duigod mAkuRCRRI, YGRgRed TR Iy GR05EE ERNAN 0 ny. REdUE:

dietary g ar i n venous gl ucose chall enge (
109 . Val ygsddtaff crasdmpbsefiotr oup (n=12) are expressed as neans+ s.e. The
sat ur at ed fat/ag}[/hl opectin diet (Sat/AP) is 15 si ific%ntl ifferteﬁt from
the n- 3/ anyl opedhienextent 39 Ar)ichitbe resistenisstarchha 1 W@It%jnsqto%%n ERE 3/ AL)
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f at / any| oeeighiandithe grequntpfi fat {mgmlyias palyynsatpraled fe S A 800U
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diet is s?g#ﬁ"z@%h} e refi5fantdfardn cibten® of g?reyﬁiao%é?gé e _

(p=0. 05) . 6Figur® by weizht.nd amwant eftfan neaynberincrerseddo (aigeast) 6%nin he

fgur dietary groups 25 follow ng a,16-week di etary protocol. Values for

‘h dPet ngrEapwhite byead (an %Brt@%&fsbéo%e‘é‘n?e&aé&y%%&si were significant

di fferences between the starch groups (p=0.05), but not between fat groups.

Figure 6. Fasting c-fos activation of different hypothal amc regions of the

brai n i n 3dethiods b6 modulating gathahydsatednt matalplism6- week di etary protocol .
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arcuate hﬁﬁwgq' ﬁﬁ% g\‘fj‘%&eu@a(r %llg éng&é@ﬁsgﬁdﬁl?é%%dhg%h ?ﬁcﬁus

(DM -~]. IpobHiraturalal efatdy ldchgenesi sbd nimreqredmaat aontyared/ githat the hour
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expressed . I + 3 egnd ahs rEbgi 6f cantly

di fferent s?ﬁ Cgﬁ%@aﬁ%u% tt?aﬂr%ye &Sgﬁrﬁf%@%ﬁ?ﬁc?{%{gF%ur e 8?5% te of

| i pogeoesunsénirateddfatsnsadhons piflyunsairated fatip acidsreelativeoter otaldigtasy M8t neni us
scle ti ssgg in response too starches of different anyl ose concentration.
ues forni@ke mnay ke %‘Fréﬁﬁﬁd( n=8) are expressed as nmeans s.e. Figure 9.

Rate of || POOCN RS nlaiGEIRHbAB APMA Al O Hi6H mhyl hcleibded ofiisr by2D i1

white . adi pose tissue ) in response to starches of different anylose

concent r atotah distaapymoathroreby fa singte fpasupppreacB) where efBiPesads af g’&‘eans

i_ ﬁouf\n%/: gé\?en%po% I'ai‘C llgegsﬁgtlalqt Lt%gCl{ aaIEC? u\rll\ga{t%rastleglfgfsca%g ta!iﬁaagisftérga.e nt at the

25 Where the total diet approach is used, the increased levels of resistant
starch may be provided by one food or food group and the increased levels of
unsaturated fats such as polyunsaturated fatty acids may be provided by
another food or food group. By Way of example, a bakery product, such as
bread, which has been specifically formulated to be high in resistant starch

30 may be provided together with a dairy spread formulated to be high in
polyunsaturated fatty acids. |



point (p=o0.d). 25 Figure 10. Rate of |ipogenesis (m crografrl Jt ADEHPIR N/ g)
.at 1 hour and 2 hours in liver tissue in response to starches of different
anyl ose concentration. Values for each diet group (n=8) are expressed as
means -s.e. Figure 11. Rate of |ipogenesis (mcrogicamatomH mn/g) at 1
four and 2 hours 30 in liver tissue in response to starches of different
anyl ose concentration. Values for each diet group (n=8) are expressed as-
nmeans s.e. r ~i~~~s -20 Figure 1244.Rate of glycogenesis (mcrogram
atomH mn/g) at 1 hour and 2 hours in gastrocnem us mnuscle tissue in

response to star S [ sfon:{c Ebec?éE{c% ) each
di et group (n=8) Tgrsedée%irgrqe{snse as gff%%tgﬁ?c* s.e Huﬁgstlpg%{lﬁél RQ in
response t gluse stonentratiens fafter ‘trive] dntdke, B&owuﬁeks lokiegr h@ﬁiﬁemﬁdmﬁl a DS

or RS diet subj,ects returnped for a follow up fastlng bl ood sanpl e-
and a 3 hoé?(vei%greglggponm@&qs&q Efﬂiﬂﬂ counentmtion smsf&ﬂeram th &n inweass in

Crbantedy aftyppidslicidastih e deiih 6F 18id BBaubh ARAH bafpdldd sﬂassed
as nmeans SEMWm adipcsef tiysuPInsomudclel ﬂiﬂslueSt.ogéth%r l«htlfl @n MSred3p€n gilyg *p

< 0.03 for di erengﬁ romthe RS group at the sane time point. NPLES
Exanpl e 1- SYRtGesisapag liget.s were provi ded with standard rat chow for one

week before sur n
perfornmed one vvg! aggild(?ra ?Wgé%dv% fchLgtci ng the %@ﬁl}?ﬂe rrea‘f]??sv\@{ &5@%‘3\% k
post canul sighificantlyt mvtﬁeelaftmlehypnthnhmnth h (mh/ezémﬂgbgwdm_ amhag:d miche
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Conposi ti ofseeFighrat6d. dviosl traresetri phioet islanginedcatot of gemm/aFgct(iah’rtﬁ(Xu&?ﬂQh 51. :
Sucr ose 85 t hj oni ne '~ 1 ~1(..~~ ?2~?h~ 21 BranSOGCel ati nel9Sunf| ower oi
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results argeSHpwh itd plhpdr fle in!tBedegifitibAPbL efergy balance and satiety, the |

observation that transcriptional activity/neuronal activity in these regions is

15 affected by dietary changes is important. Furthermore, these results are
consistent with the changes in satiety and plasma leptin concentrations seen
when the resistant starch and fat content of the diet is altered.

Accordingly, the present invention aims to provide methods for
regulating carbohydrate and fat metabolism as well as. methods for regulating

20 the mechanisms that regulate satiety. _

This is typically achieved by administering to the individual a
composition of the invention and/or placing an individual on a diet such that
the amount of resistant starch in the diet is increased compared with their
normal diet.

25 For example, an individual may be placed on a diet such that in the
combined meals, the combined meals contain at least 10 grams of resistant
starch or at least 5 grams higher than a comparable meal containing & high
quantity of readily digestible starches. It has been found that the consumption
of at least 15 grams, preferably at least 20 grams. and more preferably around

30 30 grams total resistant starch per day with meals provides an improved fat



5 Exanple 2 - Chronic Study Offspring of lab bred rats werél Tnpé&t?dh at 2
.days of age with Streptozotocin, to induce a non-insulin diabetic
condition, or with standard buffer solution. At 8 weeks of age, the rats
were fasted overnight and given a glucose tolerance test to determne their
di abetic state. Rats were divided into diabetic or non-diabetic groups and
fed test diets 10 for -8 weeks. Metabolic rates were obtained on each rat at
week 7 of the feeding period. Upon conptisti on of feeding, glucose tolerance
tests were repeated and bl ood sanples obtained. Rats were then sacrificed
and brains apeayoIsel eof i fUasanelve iheveassd edxidatiohatafr dietarysfas 28d/Pie

results are shown as Figures 4 to 6. T‘ng' e.2. Boai/ .¥:ei ghts, basal plasna

gl ucose andmobglidaition uiiHeatios oftered it indd BAriAtReal ‘tests. Diet

G oup Uncooked Stareh 0 %%, 300 j 16199i c P28 Fesictdnt Qe cBaselidessul i n
kcal Consured/ (rﬁ‘;f?%rﬁgﬁﬁe/?zggqb%@%&%ﬁ??tdé7‘%?‘% S D o 266, 1

_+ 4.3 268. Snprofirfaly G0% (10028 Be Idgher 6r bovéx) 45 the gvadigble calorep frpmo. So

+70.07 0.S1'"_+ 0.07 0.47 _+ 0.08 0.44 + 0.05 3.79 + 0..48,3.97,_+ 4. 26
~+ 0. 20 5. 1earbohydmateowithjatileast-5 g, Hr.q?erab ¥ 10 g, more p;efer_abfy at le_afﬁgogoke r

Starch0% 272/'(3@%0%?0?65 %‘%QF’Erley]a[%'lgas?E?zg' é, and n‘fbs@%eféraﬂl?- at least 30 g resistant

starch per day. The consumption of at least 5 g of resistant starch, preferably at
least 10 g in a single meal will also have a beneficial effect by increasing fat
oxidation.
‘ 10 In éddition, the diet may also comprise an increased proportion of
unsaturated fats. Preferably, the amount of unsaturated fat in the diet is such
that at least 50% of the available calories from fat are provided by the
unsaturated fat, more preferably at least 70%. '
Respiratory Quotient (RQ) is the molar ratio of carbon dioxide (CO,)
15 produced to oxygen (O,) consumed and this ratio varies depending on the
energy source being utilised by the body. RQ when oxidising carbohydrate as
the sole energy source is theoretically 1.00, RQ when oxidising lipids as the
sole energy source is theoretically 0.71. Mixed diets will produce RQs which
vary between these two theoretical values.
20 The results shown herein demonstrate that the RQ is lowered in
‘ individuals consuming a diet high in resistant starch (see Figure 13). This
indicates that the resistant starch is causing a shift in fuel mobilisation that
favours fat oxidation over carbohydrate oxidation.
Thus the present invention provides a method for regulating
25 carbohydrate and fat metabolism in an individual which method comprises
replacing at least 5% of the individual's daily carbohydrate intake with
resistant starch and at least 20% of the individual's saturated fat intake with

unsaturated fat.
Preferably at least 7, 10, 20, 30, 40, 50 or 60% of the individual's daily

30 carbohydrate intake is replaced with resistant starch.



319.8+16.97.41 0.49 6.75 0.29 7.30 0.22 7.38+0.320.42 0.09 D758U502:04
.0.53 0.12 0.68+0.114.81 0.52 4.39 0.71 4.99 0.44 5.23+0.70 Exanple 3 -
Absorption Study Rats were provided with standard rat chow for one week
before surgical inplantation of canulae. Canul ati ons were then perforned
one week prior- to 5 conducting the acute neal tests. One week post

canul ation, rats were fasted overnight.4gfhe fol l owi ng norning, animals were
presented with one gram carbohydrate per kg body weight. After eating, rats

were injected wijh_.radi Lve. narker, .a ' I AR wer e
taken over a 2 h%{?fe%g’pfgﬁf.eaibs’ﬁt@'ﬁgr gs'sgg’?%Q’%?Z%d%@%e#}ttﬁggn? houg%or 2
hours af t edaflpegiursteddt iriekd istrepli¢ed Wik anbanykewdddt.f or later analysis.
Table 3. Diet Corrgosition, Tot al " Energy, and Percent Energy of the

h
| ong-term 15 di eThe prmm\@m@ngalmrwgdwmﬂy%f@rrggul@@%garbﬁfbsfdémy
S 15060 .1 Protei n1405601.1. 8St ar gh ‘.
B br es09h Bt e ReT AR o A TS WA RO fothulsel pot e atlenst,

12. . 51 Fo5of the indfvidhal’s dailPcs dedte Qhtalesdsl fesisednt aitarel dnd dbdeayt es 1
"~to 3 c-fos activi_xtla_ The effect of diet on neuronal (c-fosj activity is
qui t e i nt eP¥tafithy indisdealisfakintgkeras npsatupiadifaton total energy bal ance.

The lateral h hal LHA) is th t . ' { hi
{he par asyrpat heTYRCal: tif SikesR of J888th Jedl RRFGAGEE: W pieiirbn e M 1
bal ance. Thgily eaibobadate!infieok al theLrangd/Fdm sheveosw| prdfsrabiy $iaderiedot he

satiety centre of the synpathetic nervous system and repéesené_ls negative
ener gy bal 60%e Expressed & & pargentage of theytatalylliet sit is preferred that the amount

. 10  of resistant starch is at least 5%, typically from 5 to 45%, preferably from 5 to
30% of the total diet based on calorie content.
Typically, the amount of unsaturated fat provided as a proportion of
daily fat intake is in the range from 60 to 95%, preferably at least 60, 7C, 50 or
90%. Expressed as a percentage of the total diet, it is preferred that the amount:
15  of unsaturated fat is at least 15%, typically from 15 to 30%, such as at least 20
or 30% of the total diet based on calorie content.
The compositions and methods of the invention may be used to achieve
one or more of the following:
An enhancement of fat utilisation in an individual, for example a
20 reduction in fat accumulation (in white adipose tissue, brown adipose tissue
. and/or muscle tissue), and/or an increase in fat oxidation (wh_ich may be
evidenced by a reduction in RQ).
A reduction of plasma leptin concentrations;
An increase in satiety in an individual for a given caloric intake;
25 Treatment of obesity; |
A lowering of the incidence or risk of obesity in an individual;
A reduction in the incidence or risk of non-insulin dependent diabetes
mellitus in an individual.
A reduction in the post-prandial plasma glucose and/or insulin levels in

30 an individual following food consumption by the individual;



- 10 high in unsaturated fats and resistant starch have decreaSeg getiyaiion

"_of the hunger centre (LHA) and increased |levels of activation of the -

- satiety center, whereas diets high in saturated fat and low in resistant

starch have the opposite effect. Wien taken together , these val ues

~determ ne total energy balance. 15 Absorption Prelimnary results from RQ

- data suggest a shift in substrate utilisation) fromglycogen to fat

. oxi dation) when increasing the proportildn or percentage of resistant

 starch. However, it is unclear jf, when and where these changes 20 actually
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Figures 7 g{ydxp show significant differences in the rate of |ipogenesis

within brown adi pose and white adipose tissues and a trend toward increased
gl ycogenesi s 25 Rodyhshapingi@ndt i ssue. This confirns that consunption of
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conmencenedyis Qive fetrbhiridnt s8idbiRCOStheeTRividnaPEbiicsthud ded tart be tremdily oups.
The first group 20 received a traditional starch (TS) diet, lowin

resi stant determinedbiyea disdicidne physisian or other suitablyegnadifigd pesoR T™ (HV)

diet, high in registant starch. .JThe.TS diget S/ n :

comercially aviﬁ'ﬂ"%’l% o‘btr%)d%é%m&ﬁgpgﬁ'suflﬁeésﬁ%?dé oatg’gtog‘;sq@%%dg‘g{egmse'

comerggi althy o cakiiif", A Ukiriationk 3ubh @ "coinprsestor-"cofipiding”l willFoe the
group, nean and SEM val ues for age, height and weight were 25 22.3 0.6

O‘Ir s) 180-|1nd9.1‘&t]?9d1t0 émply/hmezsir?chsiow,f arstated alemeny integer ORS19RVC 8EHP nean
SEM i i , 1.8
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cm and 784 v S were requested to eat at

| east 60 dnkygenbt ab, eprab ofléhbassinibgemwidratdpsead, and 2 nuffins per day
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foods contghiimgs, whithRid ilketatiesonly asd noasimitng. starch (eg. |egunes)
green bananas and bismati rice) during the study in effort to control the

' background' ' intake of resistant starch (ie. resistant starch from
sources other then those provided as part of the study). Al foods supplied
to subjecdﬂﬁﬁﬂ@gﬁﬂdﬁﬂhﬂlhﬂﬂs§Buttercup Bakeries, Uncle Toby's Conpany Ltd,
and New Zeal and Starch ‘ IR '

30 Figure1. Post-prandial plasma -gludb,se concentrations in response to
a) cooked or b) uncooked starches of different amylose concentration. Values

for each diet group (n=7) are expressed as means+ s.e.



Products on behalf of Starch Austral asia Ltd. Before comrenci ngi #?% -
.allotted diet (day 0), a fasting venous bl ood sanpl e (antecubital ) 52'-"5-
taken fromeach . subject followed by a diet history interview and thorough
" explanation of the dietary guidelines for the study. 10 Two weeks' after
-commencing the diet (day 14)) subjects returned for a followp fasting

bl ood sanple and a 3 hour neal test. The test neal was either TS or HM
based upon the subject's diet over the tl# week study period, and consisted
of 60g breakfast cereal, 250 nil Lite Wite mlk, 1 slice of bread ,
(toasted), 1 muffin (toasted)) 10 g of Canola margarine and 20 g of jam z5
Venous bl oo#iEER esPskbrandiabiplasma insulin concentraivns 40 repeoseateda)l 8eokeil ror
post - i ngest bpanedokedtarélel oTRBMfereMER)I08 BoibeARidne W@C@ ORACHEr R

wer e taken ft‘73’ 60, 120 and 180 mn after ingestion of the test usi ng
a Datex Del MY A FPIEERY aSRA0SE Bfnl and). In addition) all bl ood sanpl es
were anal ysed for serum gl ucose) seruminsulin, plasm chol esterol, plasm
total lipid 0 asm ee fatty.acid c ratiqn. Tabl e 4. Resistant
‘starch (pR'lé) F?%'%féht o "BE?@ ek the Girvs W@?i i%h%ﬂﬁ%ﬂseépsﬁ’éﬂnﬂ\hadﬁ
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Figure 5.  Fasting plasma leptin concentrations (ng/ml) in the four dietary groups

25 following a 16-week dietary protocol. Values for each diet group (n=12) are expressed
as meanst s.e. There were significant differences between the starch groups (p=0.05),
but not between fat groups.

Figure 6.  Fasting c-fos activation of different hypothalamic regions of the brain in
30 the four dietary groups following a 16-week dietary protocol. Values
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traditional starch (TS) products low in resistant starch or Hi -nmize ~"
(HIvl) products high in resistant starch content for 5 two weeks. RQ
-measur enent and bl ood sanpl es were taken post-neal ingestion to be anal ysed
for glucose) insulin, free fatty acid (FFA), cholesterol and total lipid
concentration. At 3 hours the ORQ for 48 HM group (0.04 0.01) was

‘approxi mately 50% of that for the TS.group (0.09 0.02; p < 0.01). This
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t oget her) eseé 30 results indicate that a high carbohydrate diet, rich in
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25 Figure 10. Rate of lipogenesis (microgram atom H/min/g) at 1 hour and 2 hours
in liver tissue in response to starches of different amylose concentration.

Values for each diet group (n=8) are expressed as means + s.e.

Figure 11. Rate of lipogenesis (microgram atom H/min/g) at 1 hour and 2 hours
30 in liver tissue in response to starches of different amylose concentration.

Values for each diet group (n=8) are expressed as means + s.e.



s5 or territory before the priority date of each claimof t ﬁgppl hgation.
.17 AUC2004 29 CLAIMS' 1. A nethod for regul ating carbbHRydrdte and
fat nmetabolismin an individual which nmethod conprises replacing at | east
5% of the individual's 5 daily carbohydrate intake with resistant starch
-and at |east 1090 of the individual's saturated fat intake w th unsaturated
fat. 2. A method according to claiml1 wherein at |east 60% of the '
individual's fat intake is as unsaturategh.fat. 10 3. A nethod for enhancing
fat metabolismin an individual which nethod conprises replacing at |east
5% of the individual's daily carbohydrate intake with resistant starch and
at least 10% of the individual's saturated fat intake with unsaturated fat.
15 4. A net Fighrecdor Bategoft glycbgémass (inécregram hetoem kimdnfgprdt dfhduatand 2

met abol i sm includes a, reduction in f%accurrul ation and/or, an i na&?ase in

fat oxidati GFUT280 5EASAArERE MBRSGle ditsUAgIhITESPRASe M iStRIEBRT At HTETeRs and
| ncr easi ng. lyléde ebficafird il WAlNeS forhlaeh RENOBUEOMRL B BRe 'SRraRbA%A!

| east 5% of tHe individual's daily carbohydrate”i I stant
starch and meanealss.e. 10% of the individual's saturated fat intake with
unsaturated fat. 25 6. A nethod of treating an individual suffering from
obesity, which nethod conprises replacing at |east 5% of the individual's

dai |y .car boftigiira18. iCHAIR W R ISkt &f Mshanld fsgétrchggSﬂmZQi’@t.omee

i ndi vidual's saturated fat I nt ake w'th unsat ur at ed 7. A nethod of
| oneri ng t hweeke jaftlen epmmentiagi a \DF roraRSi didit (ddyal4), whbjestsreetnoned dopri ses

repl aci ng a east 5%.of,the individyal s dail arb drate 11 A 5~
O~ 50° nialeP i (3<f s blod satls B 3 dok? maaldBoty OISt feet Foneifladal - s
Wturatgyl faf e gt isdeakRist BerdE 50 AMICHite aWhit8: mAkMEL Rd wbéeaaﬁw%ee_d(}bq
i nci dence of non-insulin dependent diabetes 5 mel litus in an individual)
whi'ch net homuéBapitpesed). eiigacf riganala | margaris andt R g of jam. Results are
expressed as mean + SEM (n = 12 for DS solid circles, n = 11 for RS, open

circles). *p < 0.083 for difference from the RS group at the same time point.
15 EXAMPLES

Example 1 - Acute Study
Rats were provided with standard rat chow for one week before surgical
implantation of canulae. Canulations were then performed one week prior to
20 conducting the acute meal tests. One week post canulation, rats were fasted
overnight. The following morning, the rats were presented with one gram
carbohydrate /kg body weight and post-prandial blood samples were taken over
a 2 hour period. Two hours after eating, the rats were sacrificed and their
tissues were harvested for later analysis.
25

Table 1. Diet composition of acute meals.

Diet Composition of Acute Meal Test Diet

Ingredients .. grams/kg (diet)
Starch 514
Sucrose 85

Methionine 2



i ndi vidual's daily carbohydrate intake with resistant starch a.?d ﬁ’rt JnﬁE‘St
10% of the individual's saturated fat intake wi th unsaturat eJ a% gt A
nmet hod of reducing the post-prandial plasma glucose and/or insulin 10

| evel s in an individual follow ng food consunption by the individual which
et hod conprises replacing at |east 5% of the individual's daily
carbohydrate intake with resistant starch and at | east 10% of the

i ndividual's saturated fat intake with unsaturated fat. 15 10. A nethod of
controlling an individual's body mass which nethod conprises replacing at

| east 5% of the individual's daily car ghydr ate intake - with resistant
starch and at |east 10% of the individ S saturated fat intake with
unsaturated fat. 20 11. A nethod of preparing a foodstuff for use in a
met hod accor di ndram any one of clainms 1 to 10 whi&h net hod conpri ses
substituting corfi¥ldtingents with a | ow resistant st@rch content with
constituents w tSenBowergtil (md&kigst ant starch contengs and substituting sone or
all of the saturGaheld oflqindkg) t h unsaturated fats.295 12. A nethod according
to claim1ll whemaksginat | east 5% of the carbohydmghe content is replaced

W th resistant Stifaptily content and at | east 10% of3the saturated fat content
is replaced withyagat urated fat. 13. A conpositgpn conprising at |east 2g
of resistant. starch and at least 2.g 30 of unsaturated fat wherein the
resi stant starchdpapresent in a proportion of 31500' east 5% by wei ght of the
total starch content. "1 7 ~~U-t 2(?nr, -31 14.7°A conposition according
to claim 13 wherein the resistant starch is ' present in a proportion of at

lgast 5% b f thet t al te content. 5 15. A conposition
éor di ng ﬁgg%sgﬁgmm oy é&ﬁ?ﬁﬁ%ﬁ%ﬂaﬁ?%m or all of the resistant

starch is, or is derlved from a high anyl ose mai ze starch having an
anyl ose go ent o{ ég% r H\%{e by weight. 10 16. A conposition according to
any one of #s 1 68 erein the unsaturated fat is present in a

proportion Of a(t)f J?‘Enh‘gtofﬁﬁi’/b&& rMEWGfétmjéEte& b€ H&}Is%f @‘mtﬁ ?t'ﬂ&otoc;hz tg or esent

COITDOSItIOI’] ccor to claim 16 wherein the ‘unsaturate
in a propofiqusha a?n-atsulﬂ!é%betmmomgnﬂl stndard duffer solutiont At®weelstof 18. A

conposi ti og @Q}wagl‘,{;@e Tﬁgte |0%1§1g},2a3 @U%n%%ﬁ@os%%&l eet?st t§ %e%ﬁge eI | i e

subst anti aI B% absent . accor
13 to 18 wH eﬁwt%theRamwatqmmderﬂlrﬂtcadlabencsmImnﬁmﬂeﬁﬁ gﬁupsrmdcfbd taor detef a

mono- unsat Olits PRsaturat e and an omega

6. fat. ﬁél %,&88[ s Y oSt T tlag?ll%arlgécé(s)y Tt Q”('Se %\fag%a‘ ?WE?EP%&E&%?B%’% i ch

further 25Uponpomslfsom?1|° feeding, glumsé tolértande testgwerd repeatedaing Gled sfafn@]’é}st he

g:loglp eg? pz gt%-lnng Kalts %‘ve[e glguéqriﬁeﬁgny {u‘amas1 a\rllldtn?uns]c e t?sglyerscv?ere arTes?c?dr t%r source,
later analysis.

. 15 The results are shown as Figures 4 to 6.

Table 2. Body weights, basal plasma glucose and insulin, and kcal of diet
consumed during meal tests.

Diet Group Weight (g) Basal Glucose  Basal Insulin  kcal Consumed/
(mM) (ng/ml) kg Body Weight
Uncooked Starch
0% 2725+11.0 8.70 + 0.22 0.50 + 0.07 3.79+0.48
27% 271.1+6.0 8.32+0.64 0.51 +0.07 3.97 + 0.53
60% 266.1 +4.3 8.48 +0.30 0.47 +0.08 4,26 +0.20
85% 268.8 + 8.4 8.18 + 0.43 0.44 +0.05 4,18 +0.32

20



21. A conposition according to any one of clains 13 to 20 in,the formof a
.30 low calorie diet having an energy content of from800 to hfoé{.fl?zc&'ri-‘n%per
day. r~71 ~1~" ¢, .,~, -32 22. A conposition according to any one of
claims 13 to 20 in the formof a diet having an energy content of nore than
1200 kcal per day. 'w 23. A conposition according to any one of clains 13
to 20 in the formof a 5 diet having an energy content of nore than 2000
kcal per day. 24. A conposition according to any one of clainms 13 to 23 in
the formof a powdery m xture, said, powdery m xture being sol ubl e,
suspendabl e, dispersible or enulsifiable in a water-containing liquid. 10
25. A conposition according to any one2%f claims 13 to 23 in the form of
granules. 26. A nethod for regul ating carbohydrate and fat mnetabolismin an
215 indivi uol i ch method conprises adm nistering to the individual a
conpositi ng to any one of clainms 13 to 25. 27. A nethod of
enhanci nggg‘; t utilisatidf-§ad HOindl-¢1 @B whiGh pen.00d congr ks

adni ni steg Jig to the i ndfd4 &t 4a BHiPdsP-29on dLsbid.My to w8/+@m 20 of -
claims 1318 25. 28. A REhEAGDr redii hg2 pl adh®d téhtd n cor@eR4t i ons and
i ncreasi n¥- ' ' S 16 U1 7-38 i B:B2 et HHEB bl | Ses$.280Ri0MSt er i ng
to the individual a conposition according to any one of clains 13 to 25. 25

29. A mat]b,gﬂn fodl L ng. i ndi vi dual suffering fromobesity, which nethod
conprises a nPr?i stgi%%lgﬂ} oH %%‘rea(}l ndi vi dual a conposition according to any

one of cl ai ms Rl wer@provided withieta@dadd 185c1R% fOr BRL WPSLI0he foP B A1 t he
ri sk of Qi‘b’&efai t%gioréoa i ndi vidual, which nethod conprises adm ni Ster ng to

bemi ndi eAtlae Capelationmngvere thep perfornied babeeclSptior 26. 5 31.
t Bod i i - | i t di abet Ilitus i
an o viCrdpeaE i deife A Bl "Bl BRRk il ERRRFARD. TRE WA BRI 6 |

conposi t icyarmighbr Thagfollowdny mbiaf, ahandk Wt OpréSent3d- wfﬂfr%hgogra%
| ucose and/or insulin 10 I evefs 1n an

reduci ng the st-prandj al, pl asma
_ i ndi vi du§P;b°&8’36%ené’efgféﬂj WﬂsWBﬁbnAﬁﬁPrt retingidiraisd wedre winjetted with
radioactive marker and post-prandial blood samples were taken over a 2 hour
period.

10

Rats were sacrificed at either 1 hour or 2 hours after feeding and their tissues

were harvested for later analysis.

Table 3. Diet Composition, Total Energy, and Percent Energy of the long-term
15  diets.

Ingredients grams/kg (diet)  energy (kcal) % energy

Sucrose 150 600 12.6
Protein 140 560 11.8
Starch 450 1800 37.8
fat 200 1800 37.8
fibre 50

Vit&min 10

TOTAL 1000 : 4760 100

The results are shown as Figures 7 to 12. .



met hod conprises admnistering to the individual a COITDOSitI«PI? g ng to
_any one of claims 13 to 25. 33. A nethod of of controlling anh'ind dual
body nmass which nethod 15 conprises adm nistering to the indivi dual a
conposition according to any one of clains 13 to 25. 34. A conposition
-according to any one of clains 13 to 25 for use in a nethod according to
any one of claim26.to 33. 20 35. Use.gf. a conposition according to any one
of claims 13 to 25 in the manufacture of a nedi canment for use in a nethod
according to any cl ahm 1 Q133 36. A foodstuff conprising a
corrp05|t|o‘HlSSEE%P’EIPE&’St“i“é’hV‘Bﬁ%lﬁﬁepg’lgil §§to 22. 37. A prepackaged neal

conprising at |east one neal conponent which conprises a conposi tion

accordi ng c-fDSaﬁth@We of claims 13 to 25., 30 ~'~7A;" C2~t~~~ -34 38.
‘A net hod for (fé’sr CH i tiyOis teoﬂﬂeﬁ“snn awlenl3 to
25 whi ch net ho o érl’lqs?ggqé{e %H‘ﬁﬁ ? c)> orts,glliq%f t he carbohydrat e

cont ents of jgbkin cmm&npmmmam emg;sba}mncex'ﬁheﬂuatami hypothelamaisdLHL})|  of

e xgg;etﬁ Tt 5.k the Tosding pantar ihin shapetsympalictic dydtdis, Wilch is A% AY
3. A .A9. A hl 1 Hypéthal
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Rl g ancn -
10 high in unsaturated fats and resistant starch have decreased activation of the
‘ - hunger centre (LHA) and increased levels of activation of the satiety center,
whereas diets high in saturated fat and low in resistant starch have the opposite
effect. When taken together (LHA/VMH), these values determine total energy
balance. 1
15
Absorption
Preliminary results from RQ data suggest a shift in substrate utilisation,
from glycogen to fat oxidation, when increasing the proportion or percentage of
resistant starch. However, it is unclear if, when and where these changes
20 actually occurred. Figures 7 through 12 illustrate the effect of resistant starch
on the glycogen synthesis/utilisation and lipid synthesis/oxidation of various
‘ tissues, following ingestion of starches of different concentration. Figures 7
and 9 show significant differences in the rate of lipogenesis within brown
adipose and white adipose tissues and a trend toward increased glycogenesis
25 within liver tissue. This confirms that consumption qf resistant starch,
especially long-term, may in fact shift substrate utilisation from glycogen to fat

oxidation.

Leptin levels
30 leptin is a protein synthesized ir adipose tissue and is thought to inhibit
food intake and increase sati.ety. Leptin receptor is found in the hypothalamus

of the brain and may be a key link between the neuronal (c-fos) and hormonal
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Subjects were randomly divided into two groups. The first group
20 received a traditional starch (TS) diet, low in resistant étarch, whereas the
second group received a Hi-maize™ (HM) diet, high in resistant starch. The TS
. diet consisted of standard commercially available products whereas the HM
diet consisted of commercially available product containing [Hi-maize™ (Table
1). For the TS group, mean and SEM values for age, height and weight were
25 22.3 + 0.6 years, 180 + 3.1 cm. and 73.5 + 3.7 kg, respectively. For the HM
group, mean and SEM values for age, height and weight were 23.5 + 0.6 years,

185 + 1.8 cm, and 74.1 + 2.4 kg, respectively.
All subjects were requested to eat at least 60 g breakfast cereal, 4 slices of

white bread, and 2 muffins per day plus 3 pasta meals (125 g servings) per
30  week for 14 days. An excess of these foods was provided such that subjects

could exceed the intake guidelines if necessary as all participants were

exercising regularly (4-8 times per week). All subjects were advised not to eat
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intake of resistant starch (ie. fesistant starch from sources oth]é¥]t8e/?1 those
provided as part of the study). All foods Supplied to subject were donated by
5 Buttercup Bakeries, Uncle Toby's Company Ltd, and New Zealand Starch
Products on behalf of Starch Australasia Ltd.
Before commencing the allotted diet (day 0), a fasting venous blood
sample (antecubital) was taken from each subject followed by a diet history
‘ interview and thorough explanation of the dietary guidelines for the study.
10 Two weeks after commencing the diet (day 14), subjects returned for a follow-
up fasting blood sample and a 3 hour meal test. The test meal was either TS or
HM, based upon the subject"s- diet over the two week study period, and
consisted of 60g breakfast cereal, 250 ml Lite White milk, 1 slice of bread
(toasted), 1 muffin (toasted), 10 g of Canola margarine and 20 g of jam. "
15 Venous blood samples (antecubital) were taken 30, 60, 120 and 180 min
post-ingestion of the test meal. Respiratory quotient (RQ) measurements were
taken at 0, 60, 120 and 180 min after ingestion of the test meal using a Datex
Deltatrac I (Helsinki, Finland). In addition, all blood samples were analysed
for serum glucose, serum insulin, plasma cholesterol, plasma total lipid and

‘ 20 plasma free fatty acid concentration.

Table 4. Resistant starch (RS) content of foods consumed (% w/w)

Traditional starch group (TS) Hi-maize™ group (HM)

Product RS content | Product RS content

Cereal Uncle Toby's MaxNRG | 0.7 Uncle Toby's Grinners | 3.4

Bread Buttercup Super | 0.8 Buttercup Wonder | 2.9
Sandwich Maker ' White

Muffins | Buttercup English | 0.8 Wonder White | 1.6
Muffins ' | Mulffins
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Pasta Vetta pasta Spirals

<01

- | Hansell Pasta Spiral 1.5

TOTAL per meal

T2a

9.4

Table 5. Actual nutrient intake during the dietary intervention as assessed
from diet history records and subject's daily food check list. Values indicated

as a percentage represent the percentage of total calorie intake.

Traditional starch group

Hi-maize™ group

Of the 24 subjects recruited, one subject from the"HM group was found
to be insulin resistant according to World Health Organisation (WHO) criteria
and was eliminated from the study. Total energy intake and macronutrient

composition of the diet did not significantly differ between the TS and HM

groups (Table 5).

There was no difference in fasting RQ values between the TS and HM
groups (data not shown). RQ values ranged between 0 83 and 0.91 and were
plotted as ARQ Which represents the difference between the RQ at each time
point and that at O min (Figure 13). The ARQ at 60 and 120 min after meal
ingestion showed no difference between the TS and HM groups. ‘After 180 min,
however, the ARQ for the HM group wasy.approximately 50% of that for the TS

group.

Energy intake (kJ/d) 13871 + 3500 13258 + 3100
Carbohydrate (9%) 53 + 1.0 57 + 1.4
Resistant starch (g/d) 2.4 9.4
Protein (%) 17 + 0.3 116 £ 0.2
Total Fat (%) 27 % 0.3 24 4+ 0.2
[ Saturated fat (%) 12 + 0.1 11+ 01
Mono-unsaturated fat (%) | 10 + 0.1 8+ 0.1
Poly-unsaturated fat (%) 5+ 0.1 5+ 0.04
RESULTS

PR

@ 0%
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resistant starch or Hi-maize™ (HM) products high in resistant starch content for

5 two weeks. RQ measurement and blood samples were taken post-meal

ingestion to be analysed for glucose, insulin, free fatty acid (FFA), cholesterol

and total lipid concentration. At 3 hours the ARQ for the HM group (0.04 +

0.01) was approximately 50% of that for the TS group (0.09 £ 0.02; p < 0.01).

This data provides evidence that a diet high in resistant starch causes an acute

‘ 10  shift in fuel utilisation that favours fat oxidation over carbohydrate oxidation
with the consumption of elevated levels of dietary resistant starch.

In absolute terms, carbohydrate was the primary source of energy at 1, 2

and 3 hours post-meal ingestion as RQ values ranged from 0.90 to 0.92. The

decrease in RQ which was observed in the HM group relative to the TS group 3

15  hours after eating represents an increase in fat oxidation. Although the

magnitude of this decrease in RQ (0.05 units) seems small, it accounts for a

large difference in fat oxidation. For example, if subjects in the TS group were

oxidising 50% fat and 50% carbohydrate, the observed decrease in RQ would

mean that subjects in the HM group were oxidising 67% fat and 33%

20 carbohydrate. This substantial difference in fuel utilisation is of particular

. interest, especially since the difference in the total resistant starch content

between the HM and TS diets was relatively low. The meal used for the acute

assessment contained approximately four times as much resistant starch as the

TS diet (28.2% versus 7.2% (w/w), respectively). A larger increase in the

25 amount of resistant starch may result in an even larger effect on fuel

utilisation.

Resistant starch consumption caused an acute increase in fat oxidation.

In addition, consumption of a high carbohydrate diet, irrespective of resistant

content, lowered fasting plasma FFA coﬂE:entrations. Taken together, these

30 results indicate that a high carbohydrate diet, rich in resistant starch may be

beneficial for those who suffer metabolic diseases in which plasma FFA
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5 specific embodiments without departing from the spirit or scope of the
invention as broadly described. The present embodiments are, therefore, to be

considered in all respects as illustrative and not restrictive.
All publications mentioned in the above specification are herein
:. incorporated by reference. Any discussion of documents, acts, materials,
10  devices, articles or the like which has been included in the present
{ specification is solely for the purpose of providing a context for the present
invention. It is not to be taken as an admission that any or all of these matters
form part of the prior art base or were common general knowledge in the field
relevant to the present invention as it existed in Australia or any other country

15  or territory before the priority date of each claim of this application.
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2. A method according to claim 1 wherein at least 60% of the individual’s
fat intake is as unsaturated fat.
. 10 .
3. A method for enhancing fat metabolism in an individual which method
comprises replacing at least 5% of the individual’s daily carbohydrate intake
with resistant starch and at least 10% of the individual’s saturated fat intake .
with unsaturated fat. |

15
4. A method according to claim 2 wherein the enhancement of fat

metabolism includes a reduction in fat accumulation and/or an increase in fat

oxidation.

20 5. A method for reducing plasma leptin concentrations and increasing
. satiety in an individual, which method comprises replacing at least 5% of the
individual's daily carbohydrate intake with resistant starch and at least 10% of

the individual’s saturated fat intake with unsaturated.' fat.

25 6. A method of treating an individual suffering from obesity, which
method comprises replacing at least 5% of the individual’s daily carbohydrate
intake with resistant starch and at least 10% of the individual's saturated fat

intake with unsaturated fat.

30 7 A method of lowering the incidence of obesity in an individual, which

method comprises replacing at least 5% of the individual's daily carbohydrate
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? melhtuﬂn an individual, lethCh method comprises replacing at least 5% of the

individual’s daily carbohydrate intake with resistant starch and at least 10% of

the individual’s saturated fat intake with unsaturated fat.

\‘ 9. . A method of reducing the post-prandial plasma glucose and/or insulin
10 levels in an individual following food consumption by the individual which
method comprises replacing at least 5% of the individual’s daily carbohydrate

intake with resistant starch and at least 10% of the individual's saturated fat

intake with unsaturated fat.

15  10. A method of controlling an individual’s body mass which method
comprises replacing at least 5% of the individual’s daily carbohydrate intake

with resistant starch and at least 10% of the individual's saturated fat intake

with unsaturated fat.

. 20 11. A method of preparing a foodstuff for use in a method according to any
one of claims 1 to 10 which method comprises substituting constituents with a
low resistant starch content with constituents with a high resistant starch

content and substituting some or all of the saturated fats with unsaturated fats.

25 12. A method according to claim 11 wherein at least 5% of the
carbohydrate content is replaced with resistant starch content and at least 10%

of the saturated fat content is replaced with unsaturated fat.

13. A composition comprising at least 2g of resistant starch and at least 2.g

30  of unsaturated fat wherein the resistant starch is present in a proportion of at

least 5% by weight of the total starch content.
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15. A composition according to claim 14 or claim 15 wherein some or all of
the resistant starch is, or is derived from, a high amylose maize starch having

an amylose content of 50% or more by weight.

‘ 10 16. A composition according to any one of claims 13 to 15 wherein the
unsaturated fat is present in a proportion of at least 25% by weight of the total
fat content.

17. A composition according to claim 16 wherein the unsaturated fat is

15 present in a proportion of at least 50% by weight of the total fat content.

18. A composition according to claim 17 from which saturated fats are

substantially absent.

20 19. A composition according to any one of claims 13 to 18 wherein the
. unsaturated fat is selected from one or more of a mono-unsaturated fat a poly-

unsaturated fat, an omega-3 fat, and an omega 6 fat.

20. A composition according to any one of claims 13 to 19 which further
25 comprises at least one further ingredient selected from the group consisting of a
flavouring agent, a vitamin source, a mineral source, an electrolyte, and a trace

element.

21. A composition according to any one of claims 13 to 20 in the form of a

30 low calorie diet having an energy content of from 800 to 1200 kcal per day.
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28. A method for reducing plasma leptin concentrations and increasing
satiety in an individual, which method comprises administering' to the
individual a composition according to any one of claims 13 to 25.

25
29. A method of treating an individual suffering from obesity, which
method comprises administering to the individual a composition according to

any one of claims 13 to 25.
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33. A method of of controlling an individual’s body mass which method
15 comprises administering to the individual a composition according to any one

of claims 13 to 25.

34, A composition according to any one of claims 13 to 25 for use in a-
. method according to any one of claim 26 to 33.

20
35. Use of a composition according to any one of claims 13 to 25 in the

manufacture of a medicament for use in a method according to any one of

claim 26 to 33.

25 36. A foodstuff comprising a composition according to any one of claims 13

to 22.

37. A prepackaged meal comprising at least one meal component which
comprises a composition according to any one of claims 13 to 25.

30



Y#10965& () - 3Y#10% +: & () - hi j kx| 0bU410 " $10% + & () - 10+10+1%
L2t110%& ()-Y 3110%& ()- @s! 10%& ()-F <T ' &10%UCHC& () - x} * [+ ik 4004
DY&! z#10% + & ()- !S9' 1090) & ()-M ES9' 109% N)f & ()- M . - RLOWN+NE' () - &109% +;
& ()- 1 F mo% + & ()-|[:bUs10 @@0% + & ()- F&3H#10% + & ()-Z

90109 + & ()- ,f&10% % & ()- ' &L09YO#9& ()-1 ' &10%+y&' ()- I vUA10
s!10%g+& ()- 10%g+& ()- $10%+& ()- 100+ 10+ 10+ F;10% + & ()-

8M 10% + & ()-vU410 s'lO%m+& ()- 109m+& ()- $10@m+&f()- 10‘+‘10‘+‘10‘+‘ F;

109% + & () - 8M 110q+ hbrnal "Headi ng’ 3#3] ¢" "Headi ng 23]c" "Headi ng 33] ¢’

"Headi ng ]c " Headi % "Headi ng 63]c Headi ng 73] c" "Headi ng 83]c"
"Headi ng e A 8@ ? iBgA qﬁmwéearapw@ma beiang-gne of claims

"$&(* 021436@1

Q Bra) Lo zﬁ&ggréﬁn ?r?p%\?ﬁnﬁe%&ﬁ%%’%\ﬁ&”&qﬁbﬁ § thegerbphydrate
#ng m(aisonaml ccoeipCaitiare wiNe wéis Rt stiythr ¥ (@Paspiaest 20 of the
"HEUR' () * i+, - 34567

< >9@\BC|5E ﬁﬂ@'@ﬂg?bb‘wwpwﬁoawﬂbﬂgm}wm&pqrstuvmyz{|}~
" HSYR



