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TI TLE GLYCATED M LK AND USES THEREOF FI ELD Thi s
invention relates to m | k-based products and dri nks
w0 p@BOsi2egy specified forns of identified protePCENAR008/000092
fragments thereof, and to the use of such m | k-based
TIPLEIuct SEYCATEES MILKhEND WSESITHEREQF
DEFI NI TI ONS " Soporific" is used herein as a termfor a
mat eri al having a sl eep-inducing effect. Established
FIEED® such as "sedative" and "hypnotic" are considered
to1nply a relatively stronger type of material, such
. as a drug. "ACGE" is an abbreviation for Advanced
Thiédidfedtibn Rel&B 10 RlUEdsed FRIGuSX AP | BinkEndhdisd spdc@Rdl Bms of
~_glycation of a peptide or protein is the formation of
1dengl 168 Hrgteing 95 dragpens tthrscod) @dnipdbe ¥poabsih millgbeed peodpefp and
. LhﬁheﬁBhﬁﬁHﬁgfﬁ bines with the amno group of a
l'ysine nolecule 1n a peptide chain form ng an imne or
Schi ff base which has a doubl e bond between the carbon
DEFINITIONS gl ucose and the nitrogen atom of the
| ysine. The "Amadori product” is the second stage in
this version of formation of an AGE, nmade by
"SdpREifit'ais gedtatcin M et for b heitdiatiingen siepmducREetfB®, Established
hydr oxy| group adjacent the carban-nitrogen double
termpivgh ﬁwsgatkvs Hshdypeetie hae Aeasiigrdio 1y witRigtivehietogers type of

‘mmghﬁ’&@ﬁgsé&ﬁg_(an irreversible step) is oxidation of

t he Amadori product. G ycation is defined nore _
"AGIEnis ea lebiredatianer Adwanced Glycasion Fgadipradsple Eerl exampletihegfirst step in

sty BHE8EFpdtia} ELEbARN: RELDRL) B £ B LAk o dlelyde group of
a gliibass (@pie) moleatle combieésevith the amioo genpud adysyeandlemn]e in a peptide
i ng.outsi de, . body. . G ' tej
ohaffcfiig o e B e sy SR ben LSl af bet¥er s Pgonigrm of
the §lu@pdelain€ @ftoityoden Gfoaas@Be lykigé. IThb akfaddrf ottt B ereldeddid stage in

"Maillard reaction” or sequence refers to a_chemca
thisy gearien ghioaetienest anAGH MadabY aprgemere aleTeHyths hydipgen atom
ﬁoﬂstﬂélhgzd‘rokﬁvg%dﬂ AYadifthe c%gn-hﬁl%#&f b1 BorPEBy&E*h Hohd to the
~of noh-enzymatic browning as wel'l as the eveYopnent
nitrggent leaviograsketdssi Abe Hohwerofantiveversie etep is"dvidatipmpfithe Amadori
mDQ£QQUcts" whi ch are a type of AGE

Glycation is defined more generally as the result of a sugar molecule such as glucose or
fructose bonding to a protein or lipid molecule without the controlling action of an enzyme.
This specification refers to exogenous glycation, occurring outside the body. Glycation of .

proteins tends to make them resistant to enzymatic cleaving and significantly increases their
half-life in the body.

"Maillard reaction" or sequence refers to a chemical reaction between an amino acid and a
reducing sugar; usually involving heat, and resulting in some extent of noun-enzymatic

browning as well as the development of flavours, being some of the range of "Maillard

products" which are a type of AGE.

"UHT" is an abbreviation for Ultra-High Temperature treatment - a version of pasteurisation

typically run at about 140 deg C for several seconds only, known to prolong the keeping
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"UHT" is an abbreviation for U tra-H gh Tenperature

treatnent - a version of pasteurisation typically run
wa@eooahsn2ss 140 deg C for several seconds only, RODWA2108/000092

prol ong the keepingqualities of a seal ed container of
qualitieks kof @seated tchgi@eralfnalkeer thyseabtmimed by orradentional pasteurisation.

past euri sati on. PROBLEM TO BE SOLVED Peopl e soneti nes
PROBLEMTO BESOLVEDequi re a soporific, but many

are cautious about taking any of the relatively strong

sl eeping pills, especially on a regular basis when a

PeoplelsBhefimétefeindome &afB i r&fire @sofdrificalsiingadl 40 kaltioho bbout
whi ch the side effects may_undo any i nmredi ate effect

talingguyraf e reletively song spepipg eﬁ%ssrf‘g%r’i?ﬂallv OB AERYIAT Yasis e fosm of
dep%d%ﬂ:%nﬁ%d atife, NEVO Z BRI NH cduB1 200RhicRNmE Qndeue?ﬁfec%énﬁiﬁff whdo any

i on peopl’'e. There appears to be a need for a
unnftqdaatwféﬂcf I*éavexélmlqsg 391 4dghiceripe aill prewssiptions vare dispepsedin New

D_That. iyt u n
Zea%&%@gﬂ\l g}l nduce rrgl\}\lgc{nng%gieo;[ﬂ gge %éaﬁpfto ‘ngﬁﬁeed for a
natbnmﬁv«heebmgdmmgbtaremewtmesltemdtmw ng the hits obt ained in
"Googl e" search’in April 2008 for (sleep "warm
n1|k : cﬁéﬁﬁas many sites that sinply deny the effect.
cept the "old wves' tale". Sonme try to
explain it in a variety of ways, |nclud|ng psychology
effects of tryptophan, and so on. However the

Thah HpEn @nkkgdreld\t ingEnqyRETFRbet 40280 miwe mdpesdrowpipess qp sleep has
beeh Qﬁ'&w chrléé @e\rlx\]ﬁﬁé \ﬂ%&zﬁ% bhel 1Y %btgﬁited Qleae'@oggfee 6dakh in April 2008

estab hi ng) m ght he active
for (shegp émamnmﬂkﬁ rnvdals’m@arsﬂwhamgnpli d@mﬁb@ gffﬁwa Motk aiessespt the

" S 0 i.fi.c in nt|
o URRFSAE" R By P95 b & IRELN B iithabe P AN, s of
try;ﬁléph@igl 4ng salmuHoReterl thd pBiotigioal bkphabdhdlapiiah rr&dwlnﬂ;ms if any,

have a sopqrific effect for, s

thancari (g St Foi e iy o gBith it (R apy EEh gl be the
act®t [ReddipplFierequi re drinking about 25 litres. Cal cium

could be a neurosedative, but the effect is not seen

with tablets. There is no evidence for |actose having
Forghwyegeer Hryptopbkhe bas. besntsuegssied ias &l sopesifie ingpedicnt ypt the quantity

f Ol B

reaPYERRORT ) 3o Aoy o 23 ke it

found to be effective in practice even though a

Mel@atia bouddrhore bt ¢fdchfor phes pasplel ika dqulstitp 0£3-5tmyg, bat but the
described is later shown to be corre rlnents
quanaaotﬁﬂ%r&gé ST OBy O Tt 0?'2753@56 Svol
pp 1476-82 show asoporific effect in rats fed a
CalofhPEdutd BYHERkos@kiGe, Bt 01O UL 1sHoPRRN Rith ¢3RN

There is no evidence for lactose having a soporific effect.

A theoretical basis for this invention is as follows. Note that this theory is offered only as
guidaﬁce and the invention may be found to be effective in practice even 'though a

mechanism or active principles unlike the ones to be described is later shown to be correct.

Experiments reported by Guesdon et al in Peptides (2006) vol 27, pp 1476-82 show a
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The inventor's theory assunes (at least in the first
i nstance) that glycated versions of caserns of the
wo yed3f2etind i n heat-treated Al bovi ne m | k arBCDNZ2008/000092
becone effective soporific substances when consuned in
soperéfissdiveloh eatsifed @ typtichisholyssteat boting phap®iocastinof  war nmed
m |k, then are hydrol ysed into peptides by gut

TheSREATES theggr 5% heers] (aﬁgeeasfel B[Stge Brsgmlstgﬁcey}ig€ %1%) %’d \%tr%énlg of caseins

consumner a des
of tjpbyt@pftseﬂ)un@phlltbm ﬂﬁaﬂtﬁ- MSWGDhIﬂR Erel(& B\icomeeﬁ'&ﬁﬁve soporific

bel i ev to be responsi bl e for
subghES g CHIRREN gh MM YR o & AP OB et warmed
mill§ YRS zﬁ\@ﬁﬁﬁolmu nbcs pehtidee b?; it B6rhds, £d th&tdirk @6dokBed into the body
i nvol ved. Further, the t eory proposes_that glycatio

of th NEBRY a IBlycateparitider Tepatietlargthe elvepsd pevidg efh-casomorphin-7
is ag g,%seﬁty&%%q Bt inggﬁy RisGROEY Ry s%%hﬁwaegwgﬁ TRNGeh other

he active pepti fromthe bo
glyqgedepiiden od othsr mblstamqs @Wl@ﬁ githerkditehidy glopdmrcﬁlvom@ﬁ\feécfurther

the ge%%{: %égosg%] @1’%\{ gelﬁéag)if) nl}ia%%%sg%@ go toylgé %{éc‘? o%g%gtr ? Va']ln)%rglycated
peptlée Spresuitnatiy Cymael ayomy e¢rh@el o tie mjtva-ptepmdk(ﬂ) rfpchn nhe/ body, while

duri d| stlon | he hu, n ut ). whi ch has _been .
el s Y G eaB dneek th SoRREEE ARG SR RS oD T Re theory is to

conla¥eC ﬁke@tﬁ@a@ptdfdm tApe niﬂkVQéa‘ﬁﬁﬂ AzEwp@I ehiBe (Whidh does not become
gl ycation renders peptides (in general% resistant to

conperfadi s befaicasompabingp| during digagtiomh & et henan 2wth Whigh hes been
s1mﬁg%?§éa'teginT?e{t; gesﬁﬁ sh% ﬁ&t 0 %I?é/afé%p%){]%sﬁfeqﬂyolgd

ance catl pro I'n J Am Soc
Mass Spectrom 2004 Apr 15(4) :496-509, Lapolla A,
Evifggeltlat Blycdien raxders Reptiies (o gBi(B;ralB&mstgﬁtit@p@tidﬁ'srea ischvaiRble, as in

e L e e PR e P P o G SRER yosin
endl\@bama/pepﬂ@as" W T ek ot avighe $pbctr'5hu doo4liApRasi@y:96-RBdDyolla A,

Iy This article reports an exten3|ve study carrled
Fedslsy DarReHEn . o O Sh e (LSRRI MBTariy G ApPap &

Difaheate di Héeni%yma&u@%t c&mgg GRS tdABarM di VbR SdeD magbohsmo
endopr ot ei nase Lys- he ai m of identifying

Uniygisiid fieghi udi daPasdvp é‘btiw@ebalﬁ&hlmm@e fepoms arexjeRsive study carried
dj
outlb I &AL e cf%a%{)%tﬁ%f ?ﬁ%ﬁéﬁd H)]ﬁ) lg%%%a‘g&yHQ@ by enzymatic

consi der e appr oxi ITH 10 vanced
diggdtipo avitlorirypsid qmdoehdopsidiet ilyes, Vﬂiﬁesﬂﬁt eionTd Uudésifying specific

[ rtant at. a stem c l.evel in diabeti n )
ety e bt i Bt EEngtiE Secpl B e st apge pepides may
be b1@RREddORs Dfirst BpptbMMafibry 824REnded @lyRAtbS. end BRYduekPeptides: These
related to the pathol ogical state of patients and have

corpRsRds, FppArEat 2@ sygepishichinalighstic fdyspropaiir prkieats, afgproduced -
by Il'ih%rnﬁhg &%ES%GH Bk H S §1y9i%daﬂr5‘t%gxs bf?h%/ 91% R4 &Y FERWEES state
anal y the protéom cs techniqu
of patlents and have been invoked as responsible for tlssue modifications. The digested
mixtures obtained by the two enzymes were analyzed by the proteomics techniques
MALDI/MS (matrix assisted laser desorbtion/ionisation/time of flight) mass spectroscopy)
and LC/ESI/MSn (liquid chromatography electrospray ionisation tandem mass spectroscopy),
and clear-cut differences were found. First of all, the digestion products of glycated HSA are
generally less abundant than those observed in the case of unglycated HSA, ac¢counting for

the lower proclivity of the former to enzymatic digestion. MS/MS experiments on doubly -
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MALDI / MS (matrix assisted | aser
desorbtion/ionisation/time of flight) mass
w@p@stsastopy) and LC/ESI/ Msn (11 quid chronat oRCENE3008/000092
el ectrospray ionisation tandem nmass spectroscop¥); and
chargddeigns, compatisphsewish e @ote databaseyfad mylecafar grodglling tq ygntily the
lysm% o0 Oé&?ﬂg trﬁc(s? ke 81 Lﬂdﬁaicﬁ&lﬁé%o%%lﬂ%@ f)é‘ﬂnldé!s J.InQ§g°est10n

ose erved in the case of ungl ycated
mlxﬂulﬁé\ obéained Uindrh rbgtif typest bfcerizpmetic gigestion.vR esydugs ZﬁHé, 3 T6KmSr 8K,

545%,0?}51:1 %F%&d g(? g%?ﬁlv %%‘gcat on E(ipegr L?ngag'}%e?%e?lg |er1th the fractional
solveldbheRasite safide Vﬂh@&ﬂbﬂﬁte%ﬁﬁiolebﬂgr lhﬂddlld@nt ify the 90

| ysine NH2 groups nost exposed to glycation,

identified sone glycated peptjdes in digestion =~ =~ '
Relaigdariglessmayebirirdhrensbe M%fiwe@ fip the above paper
(PMED 9Bl §4%) aB%ﬁét%ﬂ@Ssugﬁ}g&'A@‘%ﬁ&d g¥&Kon %ﬁod@cﬁﬂpe@ﬁ@éﬁ an in

seemto be privi catlon sites,: I N agree "
vivoyinvdstigatien ' r[émt |1‘bNa4\0@o‘?rg°W NOSTRWEI PO TR4E &ﬁama@é‘fh@ab u’é@ The -

S BT B0, 0F PR il BRI 10

updaite'b[mvi[etshépabamé{qyaf;:ﬂ@ti]WWSZLSOMOSS) as citat.ions;

such as Advanced glycation end products/pepti des: an
in vivo. investi Y Acad,Sci

: .
They s # Ao it o arriont TR e PGy ZlyGaleR of Y plpide,

parta?daf‘aﬁ& raOfBiphd, fstudeld @n StdéelYo OfhafienitLEFacIBA laCreftp@i @ o delay its
ycatlon in diabetes: An update Nass Spectron1Rev
bredkitrey. G et bS5 SO B Aer GF: 2000 Jun

5; 1&8@%‘1@5’% Y 15 3hhOARs b oWe%ta%aMﬁﬁ'erﬂﬁﬁ%d @etQ—%Qstohﬂ)?phm—
articularly a norphin, is used inh order
conanimagna: éetafhsmefrﬂ@msﬂalmnneamrssbﬁmtm rihe phedﬁllalaylnﬁ msposmon 3 for

o B BB R R SPSRPh ho bpyro

in the\Ehs@0Bh 6@ BEB b - CB’DV laﬁtBZJﬁﬂﬂ &r&ﬁtﬁiﬁ)ﬁﬂﬂﬂﬁfﬂ-@l\/{ﬁ @h¢h compared to the

bet a- casopnor pbi n-5 contai nin
DR AR BRI P11 i 103 S BIP o Ha 1 Ry g i nfggenons
enzP@8 lidoBRd 3n b&E hdSlobpHidQRLEIH 1§ BfeaRtD il drishhila to dpeptidyl-
nodi fication enhanced the nmu receptor affinity 5-fal

peplige TH. They. forrd the beiarspretPhisebaiaP angiRguss Woykicl §ie proline
BlefhirteOscbil Go BRIMBletely resistant t
fe“gE%H bR B ¥ e RER BfRcsiP D e seent Jo B 3%5’ ely resistant to
au&m&@imﬁﬁkbsh¢EMQn¢hhnuﬂhed@m@bg@h@ﬂ@ﬁ@nqgn%ﬂﬁmvo|ved
i n beta casonorphin destruction is identical with or
i | to di peptidyl peptidase IV. They found that
oéoigcggsom)r phin (beta-CM anal ogues in which the
proline residue in position two has been replaced by
D-aIanlne seemto be conpletely resistant to %
It ig gpyabiect of Het HRUtoR tf’rﬁ%mﬁiiea% © a0d fOBVEIIFAL SPROBPEOT at least fo

prRERARHREGANR wREHIShSieNt . OB ECT

STATEMENT OF INVENTION

In a first broad aspect this invention provides a soporific composition for consumption by
humans or other mammals; the composition comprising a glycated milk of preferably bovine |

origin; the milk proteins of said milk having previously undergone glycation at least partly as
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It is an object of this invention to provide a safe
and conveni ent soporific, or at |least to provide the
w@Bia029d t h a useful choice. STATEMENT OF | NVEITNZ208/000092
115 In a first broad aspect this invention provides a
a coggemcé diprowapashit 4 manfaturpgpsesesst i on by humans or-
ot her mammal s; the conposition conprising a glycated

e bl PAEL SRR SR B 8 B 1S s

the $opafific p@éct by wara p@ﬁtﬂﬁ&ﬂi&ﬁ&ﬁ@rﬁﬁcd ip EaI@SHANGprbYnged as compared
nufactur|ng process. Preferably the pr duct

|
to agpony ghycated Jpmn Gf yeeatwarific BpIHder T & PEpITAgrota (B Foubstaiaty
prolBARAYHROHvEAG! ﬁ@ins A Qnd d38e S QAR led) Eet@f:is@ﬁbrpﬁfn—’y\’ﬂé&d%d from

pepti de when absorbed is substantial #é o onged as
certein f{pas @ﬂle@btr%@t%wdglneyfcfa@é@lammlmwnsw plkg has a half-life
S hepeof . (By sybstantlally
thgﬁgﬁ%%gé%hnﬂﬁe fﬁﬁ%ﬁ?@%ﬁ gns that nodified (glycated)
beta QasonDrphln 7 derived fromcertain types of
In ahethtr ztspa:altl&dnamﬁoh Ipeavides pemarmbaturade kgibextoporiiovigdvyrage or food

t ed ks has a alf our her .t han
prodheliberEn i bavereds praipdit irjrie et dvhEr DRlpb Aaplgeater
ingdsBMEBY h%rs&!i avd 88§ RINFERYIAREUbRdut @LRES o8 ad@kink iaCleast one

beverage or food product wherein the beverage or

glygsied dpperificreptidrecapaic pidieing abprabegl ly@dk%ﬁpriﬂnétcgwﬂaﬁon

capabl e, after ingestion by a person and after being

~'Prefgé%’a$[c)§%1ée/ gﬁ)gn@é’ c&ﬁﬁosﬁ@ﬁ YiRRles Qbsth]a ??ﬁ gﬂgat@& bdt2BREnNe

soporitic peptide capab bel ng absor bed
into the person's circulation. Preferably the
Prefeoplyr the intlkelmngbsipbiide compdsitthess sifitasive fidri zal ddylt an an oral dose of
100?%;30 ted beta-casein. Al. 130 Preferably the
1 ased soporific conposition is effective for an
adult in an oral dose of 100-250 m . Preferably the
Prefefd¥BOGE bdrBfbsiton & &k afet @arn@g M ng. Preferably the
sel ected glycated proteins include glycated bovine
Al'/ Al beta-casein. Preferably the gﬁycated soporific
¥ipror ki brigpcasqins
In a rel ated aspect, the product is conprlsed of mlk
| - dairy
Preflins GOEHE BBOM R 3T R B RS BRR 0
honozygous for the Al betacasein gene; said mlk-
In hpitaiDaspeenthe pﬁﬂ&aiedorﬁimi‘sbdh of ﬂﬁl&llﬂ:ﬂ&ﬁtﬁﬁﬁﬁa poputdtide lcotprising at
cause .at | east [

h .
leagt pae daiyFo%i rtr?‘ewﬁ?s% eﬁ?é @ﬁoﬁ? gﬁogiprzligogf“a?ﬁ%ﬁ' © Ly} beta- -

casbitl TRk REidNEilk 84vigS hREt h‘dé@ssmtﬂﬁﬁg ﬁﬁntﬂﬂicﬁﬁ@ﬁlﬁgrd%p@%hge'a@ least
pep ptides is rel eased and absorbed i'nto
partial glycation of proteins within the composition, so that, when digested by a mammal or

human being, an effective amount of glycated soporific peptides is released and absorbed into

the circulation.

Alternatively, the product is derived from milk taken from a pdpulation comprising at least
one dairy cow previously selected so as to be substantially homozygous for the Al beta-
casein gene as previously described in this section; said derivative of milk including glycated

bovine A1/A1l beta-casein or parts thereof and capable of releasing an effective amount of
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140 the circulation. Alternatively, the product is

derived fromm |k taken froma popul ati on conpri si ng
W@ero0Ba3255 one dairy cow previously sel ected sOPEENZZI0RE00092

substantially honbzygous for the Al betacasei h gene as
glyqated vomuidic pepiales midothe cirquldtion sftgraligesion, sai d derivati ve

of mlk |ncIud|ng glycated bovi ne Al /Al bet a- caseln or

arts eof and . bIe of , rel easi an eff
In § st bR 45pcgt JEARER0n JomP e Haper quomitictiing * soporiic
pro@ick 68ttt snpratibesly dés@ﬁeddl @Nhis lsBetRdn SAReHS! tﬁarzﬁaﬁocaS@aﬁtses (@) -
the invention provides a nmethod for manufacturin

acqyigpB il fivRe Rvansuelk.db) addinera gacapr prosing cereglardr%%alateﬁal ©

caubifi SlySfich H&Eh%’@}%&@ﬂ Ahih %‘en%l?a*&gg st@x@ﬁ@?ﬁdg t%e‘%%n&@)and (d) packing the
acquiring Al type bovine ml di ng a gl ycation

progucd ot i ng carbohydrate naterlal (c) causi ng glycatlon
during or after a high- tenperature sterilising

h Prefe?]az)%; rrt%? nﬁltg ognugi hgdj tﬁ]%rdé;tg tl él@ng%? gr)o(d‘éct 11% or%]zzlettoeg% eYmine

Fnci e eps f

he phoducsf gipcativnl and (D 1dl&ﬂ1ergmhe grdduet adeotdire of itg b;;peabd esporific

and (f) labelling the product according to its
effegk pect ed soporific effect. Alternatively, the product
af-ter testing includes a known anount of gl ycated
Alt&ﬁﬁtﬁfeﬁfaﬁr@ bfbduét@%texl t@s‘rﬁg finiidaes kRemtounBbHRbic@Beth-Sasein,
pronoted sinply by long-term storage for perhaps 1 - 6

nont hs at roomtenperature or above of m |k prepared
In W\nthhe aspectHglcatioaris ippemaitd p’a@ﬂ)e by ilmttbmn stotage gor E&rhaped 6
mo%ﬁ? E)ontl ht%mneet er od olr n !)\lf‘lede Hieﬁrset at% t e’%’ II-E]gl‘"t Ver51on of

roduct 1n 0 % 8" 4s¢er tai ePex of gl'ycat i on

p%&hnﬁhentlne, and then of diluting the product to reach

a consi stent 160 soporific effect as indicated by the

cation test ults; the diluent conprising an
In aetfiﬁt%ﬁsew th Bate fheq Mirleles 7 Steme oLisHRe B PERIS i OS] tagscertain

theaésueﬁ%ﬁgrfysauhh 25 Ohd 1188, SAGRPBCKAGRS Uhe HRRURMOTHEE \RBsistent

a consi sfent anount of gl ycation and is consi stent

sop@iifip, effess praipdicated by the gbrgfiondest sesyts; theelilpeons eeraprisingompquivalent -

‘ protdncqtmetdlgqla REORALL tn%e? fbuta‘ksm%’ Gh AFRS g{it&seontk% &ch rpga&gé of the

I's varied according to t est resu
pronthesr abinyisteheangdupt it glyatigr onlos congisteat with skpdcsto all components

df f pabl e of i nd
of B yEabT anLal 6 RETo e o BBy AT BNt REF I P ording
to thetegereqifits.f r uct ose, gal act ose, mannose, gl ucose, and
ascorbi c acid.

Preferably the glycation promoting material is selected from a range of materials capable of -
inducing glycation reactions; the carbohydrates including the range of fructose, galactose,

mannose, glucose, and ascorbic acid.

In a third broad aspect the invention provides a phatmaceutical product based on glycated

A1/A1 milk as previously described in this section, wherein a glycated form of the peptide
beta casomorphin-7 is extracted from the glycated A1/Al milk and packaged along with
appropriate preservatives, excipients and the like as a peptide suitable for oral, intra-buccal or

parenteral administration; the product providing a glycated peptide having a soporific effect.

Preferred methods of extraction of a soporific glycated peptide from a glycated beta-casein

6
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In a third broad aspect the invention provides a
phar maceuti cal product based on glycated Al/A - mlk
w@00pnaozsdusl y described in this section, wherRCTIN&2008/000092
gl ycated form of the peptide 170 beta casonorphin-7 is
Al eim'cﬂm: tag derizyroatict hpdrglyyie atcledtedl frath o] dangen mhcbalmgagpedpeptidase

Lat.e preservat XCi and.
nyaf R Rl R B G (B RBE R bY T5rafE] Rt Blligs. ana
chy@biraicentRlysis), afiatdhishdtahitencéort he product providing a

gl ycated peptide having a soporific effect. Preferred
net hods of extraction of a soporl fic glycated peptide
In arfpesth Brogyl greest &y ipverdoeerilpng clearvignpest trfhe trg of specific
[ r
e R AR GEhElg AP Mal BRI PAHEL R fom pe a1

beta-¢aneih udﬂhngla]mpdlm(m@tm Junhan) digesiye nmcthydr ol ysis, and
chynotryptic hydrolysis), or a conbination ther eof. rn

fourth _h S i nvention provides a clear
P@EE&&?E ﬁﬂg.r m"eéﬂj‘e of specific
sl.eep-pronoti ng or sl eep-inducing peptides that
sembl e tldes re easedf om't. Al beta-casein i
The e oo PRl TR ER eI A RV HISHEFPRY Goet Py by 36Y of 3gple and
is n&REEE@%EIQn%W@% AN tihB @n R85 drRkleRibi@Me ih@ibvVent i on
to be provided herein i's given purely by way of
exanple and is not to be taken in any way as linmting
Thrwélogfc@pﬁespmlﬁ@@bpe rinless thehiext weqeres iotirerwibh rtbel ool tcotripiise” and
if1.C t..l ,.th X g ther
vané\gcr?ng SI,lJih 2% c ﬂn§n§§ Va%n 51% Iesotﬁxgﬁ §e lg:ﬁfe%%ooﬁ 1o 1m b rl]rbqtlusborn ofa
statéd:mltqger &%ép omlglrcbuphﬁ' inaghes st Aad budnotrnd g'xcldsﬁnlolﬁah}usﬂla‘rmteger
gﬁP a 185 gt at ed |nt eger or step or group of integers
OF SE5P O% LR OhWCERISOT $1ARS excl usi on of any ot her integer or
step or group of integers or steps. EXAMPLE 1 This
relates in particular to a soporific based
E’%ﬁ“@g&?ﬂ c kinds of mlk that includes glycation ,
end- products convertible, preferably by_endogenous gut
Thi§ ¥ ifon O AR GO
ﬂer VP ptrféﬁétregfn ﬂlaﬁg:g.ﬁg td s él?gcs Be!t.g%cp orP %%[92%: Ifkl\}lgf gf {hgfjmcludes
g1y¢atl1ng ea@prodgcts opoeitible poezfﬂplnly shymgd@gegbqscatt edzypep taiftdieingestion,
obta

iy SRS, B R Paes Doy sel e uroRET | S rgporine

| cowrsﬁ@ratglﬁutre@pqmdb Sbﬁaimaa frd@rspyefic kin@yvfeans honozygous

for the Al gene controlling the sequence of the mlk

protein beta casein, Such cows are w despread in nost
So dpgigsyis kaowy the amlwfiaﬁmeé@%ef heying wilk oy the gresentjpagjogh is that

decRb@ B 468 @g&séygeﬁsegp HeN@NEdnY cOhifing 0 Seqflbidok oM A rotein
beta-caseme rSlslcehycov\r/sea?re u?l[igsplrjegg Sm most dairy herds; for example the Holstem or .
Friesian breeds produces predominantly A1/A1 type milk whereas the Jersey breed produces
predominantly either A1/A2 or A2/A2. (Other alleles of the Al and A2 genes are known but
are believed to be either unimportant or of low frequency in bovines). A mlxture of Al and
A2 type milks may be effective for use accordmg to the patent, but the soponﬁc effect is
diluted and relatively hard to predict. There are well-known DNA-based (genotypic) and
phenotypic techniques for the selection of cows homozygous for the A1 gene as distinct from

the A2 gene and others, and such cows will breed true when A1/A1 bulls are used over them.
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predom nantly either AL/ A2 or A2/ A2. (Other alleles of

the Al and A2 genes are known but are believed to be
wepdoeso2shi nportant or of [ow frequency in boyPCENY2008000092

m xture of Al and A2 type mlks may be effective for
Boviggemik centaiingboub3 ¢ e 455t mrateins iod twhidheabgwii9s fsicesedt. fAbott 31%

ooy o AL LD BSOS e

hydtodysisni fquiletypé beta-tiveinsalk e«m:tdfoypeodtz b@msashlnrmﬁyg digsstibn fvithin the

- the n S nct fro e and, ot ;

sut e R B e et bRt oE Al fof o analy t tasein of

the USie (br W)efypd, heimtiBaxiene hiktillike ¢exitfuai 4 posiOV 67 3Tﬂattffé fdeoMay be
proteins of which about 80%.is casein. About 319 })

capglip Of SR, a§ 4 sgpgsidic 1B AumARs: BeRrfassmorpingeis slaswed @s b opioid"
and'f?lkr[blxx)ﬁ 16 hiR&EdAlve Ha f&dﬁfc ASin rats el %%9 LRk,
type beta-casein t not of type A2 beta-casel n
durlng digestion wthin the 205 gut, about 1 nole. of
Con:tﬂneing eipt casidbetize- tists ofmprpitila -sdparidic peapgwoeds fagrdigasshd in the

- acfPfrdiosit Bu ool pb ar R Ber R R G oo of

mil apaiive Dboweifi¢i éf&ctaSnéh SOEed icf)lhsﬁmieﬂ TheTBsISlife of normal beta-
Bet a- casonpf hin-7 is clas?ed as "an opioid" and is

CASQRIRIL oA wr%l@&a% s AboRrifehRRingre It s opyated dutp qijen plhemical
spe6ib 5KBE B0 BNk GREHHIORAB mic CRIN O F18nta0the BOS H &le idiRys.

list of p055|ble soporific conponents as discussed in
the 210 Background section, there is sufficient of the

Assying hatsheirorasernorplzingt isdbe aaive Jjingredient,gihe syentpr thetelﬁore proposes

oubFa, PR by B30 B4HERD A0V oI i o

sleepi in C'al Inatiad waiy's Mi]iofrbma;efeemd mlnm esws {dne, & manwach eda herd or

o ot.her henl es by the bod pr b
poraRhR Erek PRIt roERETHES o uidly bl chpuPiRbin] dneles using
ordAaS UL ehilla on BA4iBsaCA SORBER MO8 -0f tHeSerhA1Rind CAseMB8s A2-casein, with

ingredient, the inventor therefore proposes 215 that

$n%5mmypﬁé§0 T fRomkofifasili n Al casein be sold for the
. purpose of inducing drowsiness or sleep in "a natura

Fut)ﬂ@y theeré hlh %[96 SF lt}fec ﬂ H%if Iﬁ% of BYGE- c%&)%g%h% 72;?1§ebmventor has

such as a popu ation of cows I de’
notcmh@@nai;ﬁm(gﬂvcmd)dadmmphnﬁ deriged ﬁtomsem tyges of heat-treated

R0 Y e ¢SRS B0 ol B B P Sber
mirpRuUNt s of other forns of casei n. 220 Further, there
is the natter of the short half-life of

bet.a- casonor phin-7., The inventor has nqted that

Acqrdipgly dis (e@flyrc &b sl O Spsribers bFRY-pRiTaragRiF gadisellyogantity of
gly&RLd e kP %ﬁhyla@aﬁnﬁ il E@&&Qo@ g bgﬁ%ﬁ)&&&pmml Atd ¥&L:ﬁﬁated
exten3|vely gl ycat ed s-has a half-life of hour
sopprfit) devarkggnbased @pe@ﬂk than it is to synthesise a beta—casomorphm—7 having
substitutions along the peptlde chain for a similar purpose. This invention provides that the
selected milk, having predominantly the Al type of beta-casein) be treated so as to produce
an effective amount of glycated beta-casomorphin-7. In general, treatments for milk that have
an effect of enhancing the AGE content, or otherwise raising the proportion of glycated beta-

casein in a product, include:

" 1. heating the milk for a longer period during pasteurisation or more preferably before,

8
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Accordingly it is easier, as will be described bel ow,

to -manufacture and sell a quantity of 225 gl ycat ed,
wo@eivensi2se natural | y-occurring precursors of PCT/NZ2008/000092

bet a- casonorphin-7 as a potentiated soporific beverage

dossg dmd/or mffek thd dﬁ-ITtvdrs'oﬁ mfsyastehn@itiem éor providing a modified

bet a- caso havi ng substitutions along the

PAEPTISHE N Oh A rf’r8?eS§? simlar purpose. This invention

provi des that the selected m |k, having predom nantly
2. stdM@g AlkstetidePRi1Odt aRBER (ﬁf@ﬁﬁbbﬂ:)texﬁ?‘eritﬁ@%ﬁﬂ X@nd& geflod,
produce an effectlve anount of gl ycated
beta-casonorphin-7. In general, treatments for mlKk _
3. af¢hng %SQF@CZB@daW éirqc@é@, 6¥laciofs a At i AN OFh daNGE O efyigars) in
OhbRLAS Wik & t et QRO HrhQbseXhlsd KAGFh & d
y etb acase%tﬁl E& pro Sc%}%ffgnc@ c}% eo(%]gat%ﬁﬁgﬁt Elaevul]oie) o
ghlartose drongidrto rerabout tehu timesg) ap agive @s |gi5aatmmna%nts mpliseglucose, but
%%cgspeglé agu ol gza?%{n‘?ibfjel('l{éllrlenlgn%e Q alseﬁllaégfcea{lc&n Fn?hagclﬁﬁg %a{enals in milk
asdesgcodid dcth or UHT process), 235 2. storing a
sterile mlk at a raised or at roomtenperature for an
ext ended peri od, addi n% ascaorbjc acid or fruct.os
4. (e 1gPeg rlu@bg@vem § 2dfter bplos i ah%a}mg/ﬁasteunsatwn step.
corrbl nation with storage, before or after sale.
5. ﬁ&%t e ?es(llﬁh rdﬁﬁ&v}ﬂ oftfer k@&)‘ﬁﬁi‘rﬁﬁl@ codfd Qfa%lgé‘a A5EutHaf therein.
ut ten tinmes as active as cation
Tehg@m’tsg m@em is mgﬁl wewsk, tedh utethgh dorslteciing @omglyaition products, and an
2 aletJ? aglboxymet% 1¥51g2600f %%ﬁrféggatgée\ég f’r%Bl NS rogucts "Iﬂg product as
anpenesd shasd nasedbiyn idche aﬂOlb@sthycdﬂastaﬁid agotref off €oporific
the heati ng/ asteurisation step Testing the i
PSR 7Y é’gldlaé% kﬁlwnorhabﬂletaénoelahﬁnﬁm Fite LoREetiegsrand this
egfemcsﬁ&ﬁd b&rﬁweld%r M&rc@lcmat@@sfﬁ%l ndex is one
exanpl e test nethod for detecting early glycation
products, and an assay for carboxynmethyl |ysine is one
Tregipmenis of imaliceorraidie productyneulfirg i alycstioThaye peguted tincidenllg in the
e ef-arab
paslORHLE Fe RSl &y RAETASH nficd MOAE (BrebeBBE e ik Cof
undieﬁnadsAkA@mmshampmelchmtmagetaen dsg Celsius slmwiwrmsagn AGE-related '

corg bR PR 5 RGN T 1P 1 dalnbiicsah o | gk Ty o the

“brofhiad ek $s dhasidletibtitGofithe Blajilaal ieddlioh aueb@a Gidfed @6 UHT milk that has

‘i nci dent aIIy in the past. Wen tested according to the
beep AEPLY Firast foraATEer a%a@fve&}? FEBRMAGIISORIHRIS of 250
undefined Al/ A2 status) sinply held in storage at 4

8 S ] 31 000 k8l CATOREE e o

sleepingatsfughtl il fromh 4d-At bavs that has been glycated by heating in the presence of
specified carbohydrates and put through the "UHT" process be sold for the purpose of
encouraging sleep, because the glycation process renders the subsequently absorbed beta-
casomorphin-7 relatively resistant to conversion into inactive forms within the human body.
The effect of further storage on efficacy is generally to increase the amount of glycation. The

efficacy of the substance as produced commercially may be expressed in terms of the

amount, as established by test, of glycated protein or glycated beta casein contained therein.
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browning that is characteristic of the Maillard

reacti on has been noted in UHT m Ik that has been
w@Rowpl130283 ored for a period according to reconPEnNEzD08/000092

conditions. Therefore the inventor proposes that in
Theomnille may be neld i sioglendeseanrdbbird ctitone ssdlaotd those for URFmilk, and it

l.eepi n ugh mlk fro - cows that .has been
wodn SR 656 Songven phemuEh BN b jorieiare oven or by
dropsihOfId k@ulleds i Mht Piiter b Ola tHeh @itk Wik BHuBE @S Swhehed before
sol d _f-or the purpose of encouraging sl eep, because the
congription; ‘Ghe fgﬁnegfé & WaERRg IRy g @use%b@%hmﬂqa alpysiorpiag part of a

riREIFREAS @MEPNI N- 7 relatively resistant to conversion
into inactive forms within the human body. The effect

of further storage on efficacy is generally to
Of icpgse dsis krewnathpuslycaéd drodetafls omy enbar@éd, espletiglicyo dfabetics
' i ally..may .be .
sk, BUIBAESp 51 OOPUERCAATTERS el i i b
usell @sth, caiefby gheyalddriydr py diabétivs or bygpeywas extich@ing didgss. Breferably the

copt ai ned .therein. The mlk be sol d in sinpgle-dose . .
sopgic RSP it AP GHE! & PROFREAGR (a6 SBIemst Rt vHA [Akaraig against
cantyingvat tigkyRRtib@neyh hf ddvig: Grpbaiss WedensP P atink Sebddluming

heating in a mcroowave oven or by dropping, stil
the ppodPeld, in hot water, so that the milk drink coul d be

war.med before 265 consunption. The benefits of warm ng

el y psychol ogical as by forming part of a
EXRAERLES

going to sleep. O course it is known that
.glycated foodstuffs may be harnful, especially to

Ajgkggfgiqgﬁ%]eho ght .anpu cat ed
Y CPEP ST

e total t . of.glyc
ST REPBREPE i RCLHREREPER shoul d be
used with care by the elderly or by diabetics or by

nePs@ ViR deillg eHah Basdbeah Wtated Ffoaf edvabpr¥ddntiBandifQr preferably all
soporifichgroduct is sold with a recormended dose

SEYPE e ahBetrasRinphiratedRo agecasiredakr yi ng out

i n o\ )

Pop S bRFLD G nd R0, b o R B ran i ol i FRF R
ot ung the piratedadigsodvedet hod of manufacture is provi ded

s . fol | . 275 1.. .Pour ine mlk that has been
S RLP BBl oAU (PR G Mdstiod ifgRED | €O,
FaStimgd hie oMt/ aBbutOtmainctas®irenchHE Aeirye Celsiis0 a

rocessi t ank. é.aﬁdd between 1 and-2 grans/liter
?b:iﬁ¥%458%w§§8?§ bof BTt rate, as a stabiliser. 3.
St HomYgdnide ubing s@hdah@inBudts Hidsivneeh tedhmogyl 1
ramliter of ascorbic acid (0.1% as a glycation
%I‘ ARy ST treatment at 141 deg C for 4 seconds.
9. Sterile fill packs with the UHT-processed liquid and seal them.
10. Consumers are recommended to warm the milk before drinking it.
The inventor expects much of the glycation reaction to occur during and just after the above
process, particularly while the composition is hot, although glycation is capable of continuing
during storage at room temperature or even during refrigeration. Quality assurance/quality

control of the manufacturing process is provided in one aspect by monitoring of the pH, and

Table 1 shows a set of acceptable pH resuits.

10
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280 5, Stir and heat over about 20 m nutes to reach 45
degrees Celsius 6. Hold at 45 deg Celsius for 30
wormetaesy. Honogeni se using standard i ndustr yPCT/NZ2008/000092
honogeni sati on technol ogy 8. Apply UHT treatnent at
muldeg C for 4 seconds. 9. Sterile fill packs with
oU|d_ano seal them 285 10.
o det—Pe- war m the mi | k before
Ravdfrmlklabd’egtedt The 1I6I’dégm or @xpects nmuch of the
ation reaction to occur during and just after the
Aﬁ%ﬁs&ﬁ B@ess pdﬁﬁ“%@ﬂérl 74hi e the conmposition is
Aftmadmghgcmmlcgl YiGadel @n ISs%apabl e of continuing
during storage at roomtenperature or even during
Afterdppiogesgtioon. Qual ity ass@’ance/quality control of
turin ikS$,provi ded in one aspect by
Aﬁ%ﬁ%ﬁ?&%ﬁﬁgﬁof thgjgh%%and 538 Table 1 shows a set of

acceptable pH results. TABLE 1. Stage Tenperature pH
Raw mi | k accepted 16 deg C 6.82 295 After addi ng

rate. 15.8 de 4 After ad g asco acid 15
Orng foB B Rk DBl Tachi S HER T e AR GF Sy ion at the time of
martufRALrEET Ly 8l 2hchank G dhiARedIROn E3vredll KR nFRhOA 1/ Bhbhdtype is it
control i nclude neasurenent of the extent of glycation

posgibletth gniTnne B spramiic séiect .2 repjacirediprpducht Fray fee pdvisable to |
| v "
AR O A Mg bl B e i, o
progund bmﬁnmmtlpn,odﬂmtherlfom nijtk is th/he &dlowintgatable 2, which shows
: | Cl e furt I atlndun nsport to
e 2L AR Y 0 B G50, ] BOSRBLE s s
of da;ly Ehstion pr@hitisp Inb) FMS]thﬂ‘é}h er mée@ﬁrmbf bite glydalﬁoh/&niaﬂoﬁ PpBoducts,

g table ch shows 305 results fro
and @i &Wr sy (%&%Y%ﬁbmyvae st k@ surrogate markey ?f A@E) Note that

thodelte QS U Qo di’oe(ﬁﬂédl‘l‘y ifhtiREMS %&uﬁﬁrs@ﬁ'bleﬁmgioﬁﬁﬁﬁlhﬂﬁ If pure A1/A1
lgr oduct s) (b). FAST i ndex (a neasure of |ate
jseil

WP 369 #m?ala@iﬂpn prioger es AGHEslates) tegtmandjansongyifig effect is more
rlfmr ALY biterd @R aky
o AGE. Not éﬁt f?a/\t t hose testgrydgﬁlrl%%;d&g%gm ?m F}I%Q/Zr b that was
progagendtas fove voupsh lawe liglosepaificlséect- casono f hin-7. |f
pure Al/A mlk was used, the correl ati on between an
TAﬁgl:E'iel ated test and a soporific effect.-is nore

Sample | Furosine mg/ml ____FAST index _CML ng/ml
Raw milk 4.4 - -
Pasteurised milk 9.5 : 10 29
Pasteurised milk with ascorbic acid (1g/litre)

’ f - 19.3 -
UHT milk 20.5 17.5 -
"Sleep milk" (the mvention) 22 22.5 591

The inventor realises that the glycation process is relatively complex, and that this account of
the preparation of a "sleep milk" has not taken into account all the aspects of glycation.

Nevertheless this specification sets out the principles.

l
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310 certain. According to the inventor's theory, mlKk
derived from A2/ A2 cows that was processed as above
wowrwwBdiizsve little soporific effect. TABLE 2. BRNE2008/000092
Furosine nmg/mM FAST index CIVIL ng/mM Raw m |k 4.4 315
Pasteurised mlk 9.5 10 2.9 Pasteurised mlk with
ascorbic acid (lg/litre) 19.3 UHT mlk 20.5 17.5
" Sl eep ml k" (the invention) 22 22.5 . 5.91 320 The
1 ises that the glycation process is
rel atlve y conpl ex, and that this account of the
preparation of a sI eep m | k" has not taken into
1. B¢ ahk at B al @Rl hid
SREOMTLa o K AARERLREO s bR UEs AR e o
millg2GligdonReptinnges bragiwgplent f@qbﬁ’f%ﬁS@m@rp rictn dergls of having a

ool BT OIS SOOI, BT o

. knowm aseHodick§" [T (mfglda by &baxoi Smxdﬂ(éfnfe)awhlch Oebidee Iulsualldyn owith milk,

malpe%vﬁadfé‘? ﬁ?naxod%eag tﬁ‘a,t a?it{e%%é%%&ml l}/ﬁ%e}c f egas&s él(ucose which can

conﬁililef\hﬂl ihe g)ir\}mél}mnd hvhﬁﬁqir%tdlﬁsg) p:tsdmﬁé glycagdzdt ﬂi(éc[ﬁc’csk(l)n Aigkdtiod, these
bar an eat that S een eat rne Mal t
glycagedy @a@as ‘@lﬂu@%@ Wh%ﬁ 1RdemomRgns ( ngyGated v Wpr?%hm Whether

such glidd@hofiehaMa@) uRAD L& oRSic eFed? E&@dﬁ?seco gt ysaked

products. On digestion, these glycated proteins will

rel ease either gli adonDr phins or glycated
2. Tyl qré@dmmmc ﬁSSOPWf@t ¢féct olie praghéteagorrdmphe te inmengion down to a
stanlﬂlirgl alfnc%u%P Eroe deaably 2 efsrfélet%strtlf L g&ﬁ glate cgﬁpoanggtg Ssgl%% of %he mﬂk used
in Agdey diangrodactthgy bawienihed ﬁrodxommmzq;hancﬁy;&mdmsﬁsoamaumb general

referably after st for. el at ed conponent s
oo St i Taifiony oEaasioRe b g §rYHch TG GRisiStRY yet the

sopbBfi® brakiDasd MAYHARMIARI PIRMRLYdASi:0Wen 491 BaW db Rt contribute
general (such as taste and nutritional)

the aptisiedsteesapanereingf t he product remain consistent yet
the soporific effectiveness may be tailored. The

3. J?ﬁé % \}@Q\%o I&fteraxﬂeﬂ%ﬁ)ﬁéadz# D glgthgﬁ) tmayCQQts&EQéH %roInhg range of

act - casonor
carbohydrates capable of 1ndu01ng glycation reactions; the carbohydrates including fructose,

galactose, mannose, and glucose, and ascorbic acid.

4, De_rivativés of a basic milk product - such as an Al milk derivative from which the fats
and/or the sugars have been removed or at least partially removed during processing,
typically before undergoing a glycation process. Flévourings may be added. These
enhancements are based on the observation that many modified forms of "whole milk" wth

various amounts of customer appeal are now on sale.

5. Variations such as a product containing glycated beta-casein alone, or one or more
glycated synthetic polypeptides alone. The Longobardo and Kreil publications mentioned
above suggest that if the substituted beta casomorphin-7s deséribed in either of those
publications were also glycated, their effects would be enhanced. Such peptides may be

refined from natural sources, made by genetically modified micro-organisms, or synthesised ‘

12
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3. The glycation pronoter nentioned in the nmethod may
be selected froma range of 340 carbohydrates capable
w@R0oosns2e3 ng gl ycati on reactions; the car bohydPGI/8g2008/000092
i ncludi ng fructose, gal actose, nmannose, and gl ucose,
frona aohiras gudshiag imfivnd obnveDint withinve snaphfactuting pevirnioknt, then are

o BG5S B BB R U8 AT e e e
phamasgéutﬁhll ptochﬁﬂﬁ)\f @eh] Gtk Hgcopl mqamtemj ,admtﬁsmaablh YSubke b pfcluct is
unaer gol n ycatlon roc uri n e . T
at Iegelcpb ace PSS “aih AR AL R o Vige éﬂlﬁ%gb@es Er g o Yamino acid
pepe&sw Yt Bfnd: Iagsﬁwwgyycm@si I rﬁaxﬁehcﬁw Wal ©f aireshalt6 aMhuk¥ peptide,

various anmounts of custoner appeal are now on
the sealu@nce gnd vepdigatation of which pepyides the 66«}13 e clpayed aiipagjtions during
en G BB Bl e B Rl e g Bl o TR
publ i cati ons nenti oned above suggest that if the
6. l:&uhls;teidtftmeme e c@asmnmipmmeﬁ{ sls@ip&&idbbe gllybanecbpdptiéer thatfhas a
se 35 ubI| atlo el.r .
sop%tr. e%ffeg Clganu §ﬁgﬁf) ?)sg?)¥ eg orr,?a erblg solution, z'ind
disthiiftbd €t xﬁseqm m@hmbeuﬁaeu! redct made thin genificdafoby, The active
nodi fied m cro-organi snms, or. synthesisedfrom am no
matgiial fg proyadedsaleng, W&hc%ﬁ%% eETpicHtF @AY Faalervalon fogRle Gppsyecal or

par@iith1’ RNRREatichN e (R Spaby CALb atlt ondituie 31y3akd ;Jef)tlcﬁs includes
stabl e and acceptabl e’ formsuch as in a sterilised
glyq:a@deb@g ecammcasluaﬂpﬁamnﬂ@emqe@twal prasideic mag ore sraapfactured from

o BTG 8 PG BB DL SRR B gen o

enzmhm:r}mircﬂﬁmtsehcmd: frovinl the rahge ctflpﬁotmeesnhclndmg eaopeptidase bydrolysis,

cid tide by.itself can eas cat e .
end iaonia e Da i Gl e neaty Biryigots e SrplSR G chymguptic
hycﬁﬁf?éxlsﬁ‘n&ea ensbifRidh itaEE folbwed b tfébtldif&\/p ﬁ@estdiame agpropriate

be cl eaved at positions duri enzym c hydrol ysis
magspor ih@my g madp Ry coragpaing with ﬁéeXrtréP eSYB esaseééleéﬁ casomorphin-7
S Devel oped fromthe above -
orlg%t?}ﬁ{%h%eﬁﬁewéﬁ%ﬁgn%g CC)QE)dr ovi des a gl ycated peptide
that has a 360 soporific effect. This powder nmay be
INDUSERIALL ARPIICABHIITY andt ADVANTAGES, ~and
distributed for use as a pharmaceutical product rather
than a nodified food. The active material is provided
ThéinOagiomptdvidesl b pabfiel @mhmnem forma ﬁﬂam@aistmg sﬂ)sfame Gined ordinary

trans buccal renteral i-stration.
bodpst Pk, IneHEb]; g]eﬁgamgs%?mea@rf@t HEasen fsrpa e%“’fg sold in UHT
ro'céb@édufgﬁﬁ heid U&sﬁtaeﬁla@fct fBr m& F’I'Tl'eféfoze th-gfbeshould be no objection to
phar maceut i cal (gbrﬁo uct may be nmanufactured from 365
salesl \pcthe publiyy 9 " 1gnedésprmveﬂ/mém§mg stpeidpe mpm@anems especially if the
pro SRRVl LE AT LR MM inlE MBIy BB Wb ativity o
‘well ach badiinppnutdtimpepiiedase hydrol ysi s,

Advantages of the invention over existing sedative and hypnoﬁc pharmaceuticals include:
cost, probable absence of any dependency, and reliance on natural ingredients and a common

process, while providing an outlet for value-added dairy products.

Contra-indications may include the presence in a consumer of clinical or undiagnosed
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385

390

endopepti dase hydrol ysis (including peptic hydrolysis,
tryptic hydrolysis, and chynotryptic hydrolysis), or a
w@ oooBisiess on t hereof, followed by extr acti on OPCT/NZ2008/000092

pepti des of the approprlate mass, or it be made by
diaketsirRenethergsriomes rPasiquiaaly Sé‘élceBPbl§)ﬁﬁtth%é1F§é@nbéﬁ AGEs. Use of

o GEAMPARRED ST R i AP P o

persﬁﬁfvmme 'Blﬁ glycmé rptdtcin-bpsed\mztiwlsa Therrdofd efiglacated proteins or

GesSOR NGERRA R A 0T By T Ko P uh G LBRE g ol Bo® Séponcose,
assudgih @ totA gBicatiofl - type mlk sold in UHT processed form

has been available for sonme tinme. Therefore there
oul d_be no objectlon to 375 sales to the public of a

E m"‘”d’eg " eerengsEsendcibatithe sogms Mghis imreptign as dapsohehsway of example

andﬂ%? Hﬁ.ﬁh‘ﬂgd MGI‘!EIB if H& IRRRAUS theNBocifemE Bt ER. Whe?egmt’cﬁ)e foregoing
have a defined, consistent anount of soporif

desegiption, xeferepse et beepsmadentovsnegifinebmpenicstsadr m@gm of the invention

hav g%&%%vﬂge%ﬁ fends h\%e &lnéclugﬂl ﬁ%é re ?ﬁ% L%%:Ji 19 %gg?du & q’oﬂh
pnoti c p armaceutical s'inc cos

Thoabs£sick voll appryciate et deray m(aimﬁbanﬁisg addrtmns ﬂmoazﬁ:\l.erqﬁ:lvalents and

Subg{ﬁg%%g :ar%{g@?g eygﬁt@ﬁtocg%grglag grgrrf @0 g(fozg 6’&[¥\h Inliteo t{n? 1\{1|Vg1|1t112>n as set

fortanhe folloR@iLadiingns may include the presence in a
consuner of clinical or undi agnoseddi abetes or other

syndrones particularly susceptible to the ingestion of
ACEs. Use of functionally specific materials such as
those outlined may nake very little difference to a
person's total intake of glycated protein-based
materials. The dose of glycated proteins or 385
fragnments thereof is at nost about 3.4 to 4.5 g per
100 M of mlk in a soporific dose, assum ng total
glycation. Finally, it will be understood that the
scope of this invention as described by way of exanple
and/or illustrated herein is not limted to the

speci fied enbodi nents. Were in the foregoing
description, reference has been nade to specific
conmponents or integers of the invention 390 having
known equi val ents, then such equival ents are incl uded
as if individually set forth. Those of skill wl]l
appreci ate that various nodifications, additions,
known equi val ents, and substitutions are possible

W t hout departing fromthe scope and spirit of the
invention as set forth in the follow ng clains.395 W
Caim1. A manufactured product having a soporific
effect after introduction into the
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manmal i an (i ncl udi ng human) body, characterised in
that the product includes at |east one glycated,
W@ opensR2sx peptide or a precursor thereof; thePCT/NZ2008/000092

: soporific effect of which gylcated peptide is
395 WeuBtaimially prolonged as conpared to a non-gl ycated

form 400 of the soporific peptide or a precursor

thereof. 2. A manufactured product as claimed in claim

1, Ahamadicared grodunt thhwihg t heopdrificatett pept i ideodustigh into the

gl ycat ed. bovi ne.bef a casonorphin-7. ' 3 .

e RGP e AR 0 PO e ey ing gt includes at
Pr aels€ bnaglyedted, ¥BFbrifd Febaddbila peldakaCelebSatl kdpotifleffect of
t he bever%%%d%é, roduct includes at |east one glycated

pr otEthe ig subgepigllyinrejenser ancaspagedrinpnen-ghiped form
400  af tindBhagicPegn@ FagtbclidodbegnZyMES, - Of rel easing at

| east one gl ycated, soporific peptide capable of being

absorbed into the manmal's circulation. 4. A product

ds 4 |mednmfadtuiad pbdicmas clagherd aictleini $eocharavteribet int thet the glycated
sel : I t rotei ns incl.ude glycated bovine Al
/Alp%gfé(?e%g %’g?%%(fg%%%g.%c gof)x%o uc?' as clained in claim
4, characterised in that the product is conprised of
- 61 | K thakRotufddp biiBlesopetifal beBrag® op Fdodi fredRt ad ElBEtedOR&laim 1,
dairy cow previously selected so as to

be
subrSPRAeTser |1 thad s, Deysiiee PhPTOdH ingludss tah Jeagisamerglysated protein

405 sai @i, hebanb Ao B B nRERGE S58 ' ' |
or de]rp to caus% a? Igiast part%i a?ﬁég%%g?l?%ﬁ@g%da%lr%#g?iﬁgﬂe& of

wi tilepsinghd leastrpess glysatad, senorifih atptidatvepabli ofdsstingoabisgrbed into the
na JB! ; . tive anount of 415 gl ycated soporific
pegl egl%ir&g%rdfé oglased and absorbed into the

circulation. 6. A product according to claim 4,

e¢hat aeddett Sethinad ihébint Siechpraceticet in thadtheisvlected EBBALET pidteins
t ake rqm a popul ati on conpr.ising at |'east one dairy
cov&ng}‘é‘?ﬁq%‘i? oggp g&f"éﬂb%g’g%mt o be substantially :
honozygous for the Al beta-casein gene; said

410 der A yRddubasOflaiek Kn lcReth U cRGa B e e BaD@Y G sRbmprised of
beta-casein or parts thereof; said derivative of m Pk
42 ooiig tkeryfrere @popilaicacooanrisiog Rilepshennaiy cow grevivugy deected so
to t i catd on of. proteins. .
BB o S ARG SR L0 Ol Rk ving b
ef fimotdssed danog ntanobctgleyio stded i cques bff least pafpibi gloitios of proteins

rel eﬁﬁg into t.ge circul ation. 7d A manuf actured, -

sopBIR T EPerHey 583 Hifncteesed by & el pngtisptiyemmypnt of
415 i N ghaikddsbpdiTRMApidRE isSeldased and dbadrbédiatonhoeit@latibhc! udes

a known anount of glycated beta-casein.

6. A product accordjng to claim 4, characterised in that the product is derived from milk
taken from a population comprising at least one dairy cow previously selected so as to
be substantially homozygous for the Al beta-casein gene; said derivative of milk
including glycated bovine A1/A1 beta-casein or parts thereof; said derivative of milk

420 having been processed during manufacture in order to cause at least partial glycation
of proteins therein so that, when digested by a mammal, an effective amount of

glycated soporific peptides is released into the circulation.

7. A manufactured soporific beverage or product as claimed in claim 5 or in claim 6, '
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425 8. A nmethod for manufacturing a soporific product
of the type clained in claimb5, characterised in that
w0 b@stra2kod conprises (a) acquiring Al type boRCTINZ2008/000092
m |k, (b) adding a glycation pronoting carbohydrate
Medheta @isddin AHE BE Biddud@Ghdludet & kn&RdishAh 8f Y Atdd®Bta-casein.
during or after a high-tenperature sterilising
treatnment, and (d) packing the product. 430 9. A
425 Sred Heethe forpmaTassirme) ;goreriSe meedurs ef ﬁ)@omtdaa%ed in claim 5,

c! SRR £ AhhE m BOAT AREELLSE kA1 T8 IELROt o

or didingt o gifetgomprosoting canbolnmftat@ﬁmgdryib at iagmortandcif o) causing
ellln the r.oduct . gccor Lt xpect (o :
SR STEPT Bl AR e A eGP TR i) ek the

some&milc product as clainmed in claim8, characterised
435 in that the nethod includes further steps of (e)

test|§§ the product in order tqo ascertain the extent

430 %of Sgnghast fop FanaAt i iteh SRS PIYPGHES cREnEHBERRP & gharacterised

I eRCMhad tORR il SR IuGRPEFthd é%e;%f §erd 1asink NHE GASRG:E BY order to
the glycation test results wi'th an eqU|vaIent product

él%ermmet fe wagrat whmheationand 6 depelling Abe Apodiey Recgpling to its
ﬁﬁkg@gtof the product has a consi st ent -
nt o ycation and is consistent with respect to
aII conponents of the 440 product except that the
J ()3 Oﬁpmethiod) lﬁorﬂﬁanﬁfacbﬁhgaaspdnﬁcimodnaf asethimad in dainel, kbatacterised
for orlflc oduct . as Ialne
55 PRt Srbpd el BaRRstoen it O R yeiuh iRomt rgerain

rrath@relx@ht éf?glﬁ@iuﬁfl bethibs enuiAna RS refuc@elch alcenss@parific
of i nducing gcatlon reactions; the carbohydrates

| néff‘féfﬂ Fl%’@dlchféd ﬁﬁ)géls@ﬁﬂmteﬁtrwlés Wi Fa equirdent pipdne siade in the
4
gl )E/'%getsglgmgegwuﬁgﬁ% ?ﬂx 9\22&2 il éaSthlnz acinrl'b% Hh3& oPfhe product has a

et a- casel n or t e prepara | on .
ofcqmwgmt@awgmpfgthKMendmeanmﬁmﬂvm&rmm@@ﬁmaﬁcmnmﬂmmsofﬂw

440 phgrro%% %ep? at 186 0%8]]%] Qa§ ?bgtacagclijcfsa\%aﬁlgéAl [A-m ik as

arac errse a glycated
f or m of the peptlde beta casonorphin-7 is extracted

fr. qnmtehﬁ)dgbxymailﬁﬁuﬁin/g/él soﬁmﬂi@ Iﬁ‘ﬂﬁlcp as:&ag:ed uaslam pefbiacterised
suLtﬁPl&@f r oral, iatra- 4 §§ 8 {eral

| admg | at XCB?PD'RrH’é‘OﬁﬁM?H l#@ ?:8 @atenals capable
PeRk intRciRaWiNgish faBRnkf ine c%flfoﬁﬁirates including the range of fructose,

galactose, mannose, glucose, and ascorbic acid.

445 * 12. The use of glycated bovine A1/Al beta-casein for the preparation of a med1cament for

the treatment of i msomma

13. A pharmaceutical product baéed on glycated A1/A1 milk as claimed in claim 1;
characterised in that a glycated form of the peptide beta casomorphin-7 is extracted
from the glycated A1/Al milk and packaged as a pep.tide suitable for oral, intra-

450 buccal or parenteral administration; the product providing a glycated peptide having a

soporific effect.
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